ISSN-L 2518-7201 (Print)
ISSN 2663-5003 (Online)
HNunexci 74620
Hnnexc 74620

KAPAFAHObI
YHUBEPCUTETIHIH

BECTHHK BULLETIN

KAPATAHOWHCKOTIO OF THE KARAGANDA
YHUBEPCUTETA UNIVERSITY

BUNONOINMA. MEAULUUNHA. TEOINPA®UA cepusicol
Cepusa BUOJIOI'NA. MEOAULIMHA. TEOTPADUA
BIOLOGY. MEDICINE. GEOGRAPHY Series

Ne 2(102)/2021

Cayip—MaMbIp—MayCchiM
30 mayceim 2021 x.
Arnpenb—Maii—uioHb

30 utons 2021 r.
April-May—June
June 30", 2021

1996 xpunman OacTal MIBIFaIbI
Wsgaercs ¢ 1996 roga
Founded in 1996

KeuibiHa 4 per 1mbFaabl
Berxoaut 4 pasa B rof
Published 4 times a year

Kaparanzpr, 2021
Kaparanna, 2021
Karaganda, 2021



bac pedaxmoput

OHOJI. FHUL. KaH]
M.IO. HuimypaToBa

Kayanmul xamubl

OMOJI. FBUI. KaHII.
C.Y. TneykeHoBa

Peoaxyus anxacol

M. Bpoan, PhD n-pei, AMepuka yauBepcuteri, Bammuarron (AKL);
P.I'. Oranecsiu, PhD a-per, [TencusbpBanus yauBepcuteti, @unanensust (AKLL);
K.-. Konepr, Meq. Feul. O-pel, Jnabet nnctutyTsl, KapicOypr (I'epmanns);

Amman Axman ®@apykn  PhD n-pbl, BuoMemmnnHamibIK xkoHe reHeTHKAIBIK HHKCHEPHUS
uHCTUTYTHI, Mcnamaban ([lakucran);

C.B. KymnapeHnko, OMOJI. FBUL KaHII., OCIMAIKTEP OMOIOTHACHI XKoHE OMOTEXHOJIOTHSICHI
uHcTuTyThl, AnMathl (Ka3akcran),

I'.I'. MeiipamoB, Men. FeuL. O-phl, Akaza. E.A. bexeroB ateiagarsl Kaparanbt
yuuBepcuteTi (Kazakcran);

A.B. IIanun, reorp. Feul. A-pel, M.B. JIoMoHOCOB aThiHAarel MockBa
MeMJIeKeTTiK yHuBepcuteri (Pecei);

P.T. bekceurona, reorp. FeUL I-pbl, On-Dapadbu aterHnare Kazak yiITThIK
yHuBepcuteTi, Anmartsl (Kazakcran);

0.JI. Makapoga, ouon. reul. Kaua., PFA A H. CeBeprioB aTbIHIaFbl JKOJIOTHS KOHE

sBOIOLIUSE MHCTUTYThI, MockBa (Peceii)

Peoaxyusanviy mexenncauvr: 100024, Kazakcran, Kaparanasl K., YHUBEpCUTET K-ci, 28.

Ten.: (7212) 77-00-69; daxc: (7212) 35-63-98.
E-mail: bulletin_karsu_biology@mail.ru
Caiirer: https://biollogy-medcine-geography-vestnik.ksu.kz/

Pedaxmopnaput
JK.T. Hypmyxanosa, C.C. bankeesa, 1.B. Bonkosa

Komnwvromepoe bemmeeen
B.B. bytsiikun

Kaparanabl yauBepcuteTiHin xa0apubicel. buosiorusi. Meauuunna. I'eorpadust cepusicsl.
ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).
Memnmrik ueci: «Akanemuk E.A. bexeros ateranarel Kaparanner yausepcureti» KEAK.

Kazakcran PecrnyOnmkacel AKmapar jxoHe KOFamablK Jgamy MuHuctpiirimen Ttipkenren. 30.09.2020 x.
Ne KZ32VPY00027389 kaiita ecenke KO Typajbl KyaJIiri.

Bacyra 29.06.2021 . xon ko#buiasl. [limimi 60x84 1/8. Karaser odcerrik. Kememi 13,75 6.1. TapanabiMbl
200 nana. Barace! kemnicim Ooiibiama. Tanceipsic Ne 58.

«Axan. E.A. bexetos ar. Kaparauns! yH-Ti» KEAK-ThIH 6acniacbiHBIH OaciaxaHaChIHa OACHUIBII IIBIKTHI.
100024, Kazakcran, Kaparaus K., Yausepcuret k-ci, 28. Ten. (7212) 35-63-16. E-mail: izd_kargu@mail.ru

© Axanemuk E.A. BexeroB arbinnarsl Kaparanasl ynusepceureri, 2021



I nasnwiii pedaxkmop

KaHJ[. OMOJI. HayK
M.IO. HmmypaToBa

OmeemcmeeHHblll cCeKpemaps

KaH[. OMOJI. HayK
C.Y. TneykenoBa

Peoaxyuonnasn xonnezus

M. Bpoan, 1-p PhD, Amepukanckuii yausepcutet, Bammurton (CIIA);
P.I'. OranecsiH, 1-p PhD, IencunbBanckuii yausepcuret, Ounanensous (CIIA);
K.-JI. Konepr, I-p Mea. Hayk, MuctutyT nuabera, KapncOypr (I'epmanus);

Amman Axman ®@apyku, a-p PhD, MHCTHTYT GHOMEIMIIMHCKON ¥ T€HETHUECKOM HHXKEHEPHUH,
Hcnamaban (ITakucran);

C.B. Kymnapenko, KaHz. 6uoi. HayK, MTHCTUTYT OMOJIOTUH B OMOTEXHOJIOTHH PACTCHHH,
Anmarsr (Ka3zaxcran);

I'.I'. Meiipamos, I-p Men. Hayk, Kaparanaunckuil yauBepcureT uM. akajn. E.A. byketoBa
(Kazaxcran);

A.B. [lanumn, II-p reorp. HayK, MOCKOBCKHUI TOCY1apCTBEHHBIN YHUBEPCUTET
mM. M.B. JlomonocoBa (Poccus);

P.T. bekceurona, I-p reorp. HaykK, Ka3axckuil HallMOHAJIbHBIN YHUBEPCUTET
uM. anb-Dapadbu, Anmatel (Kazaxcran),

0.JI. Makaposga, KaHJ. 6uoil. HayK, MTHCTUTYT Mpo06JieM SKOJIOTHH U SBOJIOLIH

um. A.H. CesepuioBa PAH, Mocksa (Poccus)

Aopec peoaxyuu.: 100024, Kazaxcran, . Kaparanga, yn. YHuBepcurerckas, 28.
Ten.: (7212) 77-00-69; daxkc: (7212) 35-63-98.
E-mail: bulletin_karsu_biology@mail.ru
Caiit: https://biollogy-medcine-geography-vestnik.ksu.kz

Peoaxmopul
JK.T. Hypmyxanosa, C.C. bankeesa, 1.B. Bonkosa

Komnviomepnas eepcmxa
B.B. byTsiikun

Bectnuk Kaparanaunckoro ynusepcurera. Cepust buosiorusi. Meguuuna. I'eorpadus.
ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).
CobctBennnk: HAO «KaparanauHckuil yHUBEpCUTET UMEHHU akaneMuka E.A. Bykerosay.

3apeructpupoBaHo MuHHCTEpCTBOM HH(OPMALMK 1 001ecTBeHHOT0 pa3sutus Pecrryonuku Kasaxcran. Ceu-
JIETeNLCTBO O NocTaHoBKe Ha nepeyder Ne KZ32VPY00027389 ot 30.09.2020 r.

TToamucano B meuatsh 29.06.2021 r. ®opmar 60x84 1/8. Bymara odeerras. Oowvem 13,75 m.i1. Tupax 200 k3.
Ilena moroBopHas. 3aka3 Ne 58.

Ornevarano B tunorpadun n3narensctea HAO «Kaparanaunckuii yausepeuteT UM. akaz. E.A. Bykerosay.
100024, Ka3zaxcras, r. Kaparanna, yn. Yausepcuterckas, 28. Ten. (7212) 35-63-16. E-mail: izd_kargu@mail.ru

© Kaparanaunckuii ynuBepcurer um. akaa. E.A. Bykerosa, 2021



Main Editor

Cand. of biology
M.Yu. Ishmuratova

Responsible secretary

Cand. of biology
S.U. Tleukenova

Editorial board

M. Brody, PhD, American University, Washington, DC (USA);
R.G. Oganesyan, PhD, University of Pennsylvania, Philadelphia, PA (USA);
K.-D. Kohnert, MD, The German Diabetes Center, Karlsburg (Germany);

Ammad Ahmad Farooqi PhD, Institute of Biomedical and Genetic Engineering (IBGE),
Islamabad, Pakistan;

S.V. Kushnarenko, Cand. of biology, Institute of Plant Biology and Biotechnology,
Almaty (Kazakhstan);

G.G. Meyramov, MD, Karagandy University of the name of acad. E.A. Buketov
(Kazakhstan);

A.V. Panin, Doctor of geography, M.V. Lomonosov Moscow State University
(Russia);

R.T. Bekseitova, Doctor of geography, Al-Farabi Kazakh National University,
Almaty (Kazakhstan);

O.L. Makarova, Cand. of biology, A.N. Severtsov Institute of Ecology and Evolu-

tion, Moscow (Russia)

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

Tel.: (7212) 77-00-69; fax: (7212) 35-63-98.
E-mail: bulletin_karsu_biology@mail.ru
Web-site: https://biollogy-medcine-geography-vestnik.ksu.kz

Editors
Zh.T. Nurmukhanova, S.S. Balkeyeva, D.V. Volkova

Computer layout
V.V. Butyaikin

Bulletin of the Karaganda University. Biology. Medicine. Geography series.
ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).
Proprietary: NLC “Karagandy University of the name of academician E.A. Buketov”.

Registered by the Ministry of Information and Social Development of the Republic of Kazakhstan.
Rediscount certificate No. KZ32VPY00027389 dated 30.09.2020.

Signed in print 29.06.2021. Format 60x84 1/8. Offset paper. Volume 13,75 p.sh. Circulation 200 copies.
Price upon request. Order Ne 58.

Printed in the Publishing house of NLC “Karagandy University of the name of acad. E.A. Buketov”.
28, University Str., Karaganda, 100024, Kazakhstan. Tel. (7212) 35-63-16. E-mail: izd_kargu@mail.ru

© Karagandy University of the name of acad. E.A. Buketov, 2021



MA3MYHbBI — COAEP KAHUE — CONTENTS

BNOJIOI'Us
BIOLOGY

bepix HT., Kypmanamuesa A., Mypzamaesa T.Ill., Maxmyoosa K.X. HeobxomumMocTh co3m1aHus
KOJUICKIIUU JUKUX COPOJMYEH KUPO-MaCIUIHBIX KylnbTyp Kasaxcrana — albTepHATUBHBIX HCTOYHUKOB
TTOJIMHEHACHITIICHHBIX JKHPHBIX KHICTIOT ....uvteuteesteeteessseassesssesssesssessssesssesssesssesssesssssssssasseansesssesssessesssesnsesnnes

Tacanosa I'l"., Hmanbaesa A.A., Covipavibexkkpisol C., [lloxaesa I'T.  Buoskonorudyeckue
0COOCHHOCTH PEAKMX M HMCUYE3aIOIIUX PACTCHUU NMPH WHTPOAYKIUH B YCIOBHUSIX MaHTHINIUIAKCKOTO
AKCIICPUMEHTATEHOTO OOTAHUTECKOTO CAMA . .veuveenveestrtasreasseesteesseesasesssesssessseasseesssesssssssesnsesssesssesssessssesnsesnes

Jocvimbemosa C.A., Amuposa A.K., Kypbaneanuesa T.A., A6dpew XK., Kypmubaesa I'.P.
Iopimik ecimaikrep Origanum vulgare L. »xome Salvia officinalis L. TykeiMmapeiasiy in vitro
FKAFTATIBIHIIATBT OHTIIIITIT «...eeteeesssensseseessessssssassssssesssssssnssesssessssssnsseesssesssssnnteeesessssssntereeseesssssnnnteeeeeesssnnn

Yernazarova G.l., Bukharbayeva Zh.M., Zayadan B.K., Turasheva S.K., Omarova G.K. Develop-
ment of technology for biological treatment of oily wastewater with a consortium of microorganisms,
Microalgae and AQUALIC PIANTS..........ccviiiii et e r e be e e saesteesbesbeeseesresreeseenre e

Ishmuratova M.Yu., Baigarayev D.S., Tleukenova S.U., Gavrilkova E.A., Ramasanov A.K.,
Zhumina A.G. Development of cryopreservation methods of seed of Nepeta cataria..........cc.cccccevvevvennnne.

Hypmaxanos T.U., Epybaes T.K., Cancuvizoaes E.b., Typebexos H.A., Abouesa K.C., Ycenbero-
eéa J[.C., Ecxooxucaes O.Y., Aiimaxanos b.K., Jambaes K.C., Kyremun M.B., Kaimaxosa M.A.,
Konxosa A./. PezynbTathl uccnenoBanus kiemieil Ha oOHapyxenue supycoB Kapm, Tamapl, Mcchik-
Kynbckoii muxopaaku, TUXOPaAKH JOTUHBL CBIPIAPBH .....vecivieieeeririiriireereesreesree e areesneesneesnessene e snes

Nurlybaeva K.A., Aitkulov A.M., Mukasheva G.Zh., Tykezhanova G.M. Composition of chemical
elements in the biosubstrate (hair) of children of the Karaganda region............c.ccoceveviiiininininencnene

Nurlybaeva K.A., Aitkulov A.M., Tykezhanova G.M., Mukasheva G.Zh., Sarsembaeva A.Sh.
Experimental assessment of the influence of dust from cities of the Karaganda region on the indicators
of lipid peroxidation in bronChoalVEOIar IAVAGE............couviiiiiiiieeee s

Canapbaesa H.A. TlonynsiuoHHO-OMOMOP(HOJIOTHYECKUE HUCCISAOBAHUS KUBOKOCTH CETYATO-
mroanoit (Delphinium dictyocarpum DC.) B JIDKYHTAPCKOM ATIATAY .vvvverververseereesseesuessesseesseseessessesseessenses

MEJIULIAHA
MEDICINE

Meyramov G.G., KorchinV.l., Shaybek A.S., Kikimbaeva A.A., Meyramova D.A. On the
mechanisms of damaging effect of diabetogenic chelators on the endothelium of blood capillaries in
PANCIEALIC ISIBLS .. viviitiitiie ettt et et b et e e b st e e te et e s beeseesbesae e besbeesbesbeeteebesbeeneesbesaeeneestens

Sidoryak N.G., Rozova E.V. Age peculiarities of the cardiovascular system and blood
microcirculation in students under the influence of dosed physical training ...........ccccccoveveii v,

Chesca A., Sandle T., Abdulina G.A. Considerations regarding liver current pathology .....................

I'EOI'PA®USA
GEOGRAPHY

bayvipoicanosa A. Temiptay Kajlachl aya anaObIHbIH JJaCTaHYBIHBIH CHHONITHKAJIBIK JKaF1aiIaps .....

Mypsunosa A.C., Mamuposa K.H. «Taburu KaTakin3M» YFBIMBL: 3aHABUIBIKTApbl MEH ceber-
CAITIAPIIBIK, OAIITAHBICTADDI. 11 vveutvesteessreasaeasseesseesseessessssesssesssessseessesssesssesasssasseessesssesssessssssssesssessseessesssesssens

ABTOPJIAP TYPAJIbI MOJIIMETTEP — CBEJIEHUS Ob ABTOPAX — INFORMATION
ABOUT AUTHORS ...t r e r e n et n e r e ar e r e r e ennenne e

Cepus «buonorusa. MegmuuHa. Meorpadus». Ne 2(102)/2021

15

23

30

37

43

51

57

63

70

76
84

89

102



BUoIorus
BIOLOGY

DOI 10.31489/2021BMG2/6-14
VK 57:58

H.T. Bepik!, A. Kypmananuesa?, T.III. Myp3araepa®, K.X. Maxmymnosa*® 2 4
Kasaxcxkuil HayuoHanbHblil HceHCcKull nedazo2udeckuil yHugepcumem, Anmamul, Kazaxcman;
2KazaxcKutl HAQYUOHATbHBLTL Ne0a202UYeCcKUll yHugepcumem um. Abas, Aimamei, Kazaxcman,
SUncmumym 6omanuxu u pumounmpooykyuu pacmenuii, Anmamot, Kazaxcman;
4Kasaxcruil nayuonanshuiil ynueepcumenm um. ano-Papabu, Armamvl, Kazaxcman
*Aemop 0ns koppecnondenyuu: carinamakh@mail.ru

Heo06xoauMocTh CO31aHUA KOJUIEKIUH JUKUX COPOIUY e
JKMPO-MAaCJUYHBIX KYyJbTYp Kazaxcrana — ajnbTepHATHBHBIX
HCTOYHHMKOB MOJUHEHACHIIEHHBIX )KUPHBIX KUCJIOT

B crartbe npezacTaBieHo onrcanue He0OX0IMMOCTH CO3IaHHSI KOJUISKIINY TUKUX COPOANYEH KHPO-MaCINIHBIX
kyneTyp (JICO)KMK) Kazaxcrana. JI7st 3TOro cocTaBieH 0030p MEXIyHApOIHOTO OTBITA 10 U3YYCHHOCTH POJTH
MONMMHEHACHIIEeHHBIX XKHUPHBIX KucnoT (ITHXKK), conepkamuxcs B pacTuTenbHBIX Buaax. OTMEUeHO, YTO 1aH-
uele [THXK oTHOCATCA K 3cceHIMaNbHBIM (He3aMeHUMBIM ) KHpHBIM kucinotaM (DKK), koTopele mocTymarot
B OPraHHU3M >KHBOTHBIX M YEIOBEKAa TOJIBKO M3BHE — TO €CTh ¢ MHuIeil. OTMe4eHOo, 9TO CTPaHbI, HMEIOINe
JIOCTYI K MOPCKHUM OOTaTCTBaM, B IPOU3BOJICTBE MUIIEBHIX 100aBOK, coaepkamux ITHXK, nucnonssyrot mop-
CKYIO pbIOY, HO HEOOXO0AUMO OMHHTE, YTO B PACIIOPSHKEHHHU YEJIOBEYECTBA TAK)KE UMEIOTCSI OOTaTCTBa pacTH-
TenpbHOrO MHpa. B nocrarounsix kommdectBax DJKK copmepikaTcst B pacTHTENBHBIX Maciax ¥ B HEOONBIINX
KOJIMYECTBaX — B TKaHSX XMBOTHBIX. Beraeneno yuyactue 3)KK B perymsiiuu TpaHCKpPHIIINK ONPEIeTEHHBIX
reHoB. OTMeueHa uX poJib B Pa3BUTHH )KUBOTHOTO M YEJIOBEUYECKOI'0 OPraHu3MOB. BrleneHa poib CEeMEHHOTO
Oanka mpuponHoii (nopsr Kazaxcrana B yxe HauaToi paboTe MO CO3MAHUIO PA3IMYHBIX KOJUIEKIUI pacTH-
TENBHBIX BHUJOB, IMEIOMINX XO3SHCTBEHHO-I[EHHOE 3HAU€HHE JJIsI SKOHOMUKH CTPAHBI, B YACTHOCTH, KOJIIEK-
I[N IUKAX COPOIHMIEH *KUPO-MACIHYHBIX KYJIbTYp W3 HPHPOAHOH (IIOpH cTpaHsl. [IpuBeneHo 060cHOBaHHUE
Ui GUHAHCHPOBAHMS M MOJICPXKaHUs, B 1elioM, paboT 1o co3manmto komwrekimu JCOXKMK n mpoBenenuro
HCCIIeI0OBaHMI: cOOp CEMEHHOTO MaTepHaa, ero COXpaHeHne, H3yueHHe TIOBEACHHS CEMSTH JI0 M ITOCIIe XpaHe-
HHS, IPOpALIMBAaHUE CEMSH, HCCIIEIOBAHMS XUMUYECKOTO COCTaBa Pa3HbIX YacTel pacTeHHi.

Knrouesvle cnosa: cemeHHOM 6am<, HCOGXOI[I/IMOCTL CO3J1aHUs KOJUICKIHH, JTUKUE COPOIUYH XKUPO-MACITIUYHBIX
KYJbTYP, NOJMHEHACBIIICHHBIC JKUPHBIC KUCJIOThI, 3CCECHIIUAJIBHBIC )KUPHBIEC KUCJIOTHI.

Beeoenue

Ponp cemeHHBIX 0AHKOB B CO3/TAHUN KOJUICKITHI paCTEHUH, IMEIOIINX X03SHCTBEHHO-IICHHOE 3HAYCHUE,
TPYJIHO TIepeotieHnTh. [Ipu co3aHuy CEeMEHHBIX 0aHKOB U JIJIS UX JalibHEHIero QyHKIMOHUPOBAHUS B T10-
CIIETHUE JECATUIIETHS HCIIONB3YIOT MEePEIOBbIe TEXHOIOTHH ¥ JOCTIDKEHUS HAyKH. YU€HBIMU pa3pabaThiBa-
FOTCS METOAMKHU XpaHEHUs W M3ydeHHsi COOpaHHOTO ceMeHHoro marepuaina [1, 2]. K HacTosimieMy MOMEHTY
CEMEHHBIe OaHKH PACTUTEIHHBIX BUIOB — 3TO HAYIHBIC M 00pa30BaTeIbHEIC IIEHTPHI, BHOCSIIINE CBOM COJIH/I-
HBII BKJIaJ] B COXpaHEHHUE PACTUTEIILHOTO Pa3HO00pa3Us TUIaHEThI 3eMIIsl.

N3BecTHO, 4TO JTOCTATOYHOE MOCTYIUICHHUE MOJMHEHACHIIIIEHHBIX JKUPHBIX KUCIOT (oMera-3 u oMera-6)
HEO0OXOAMMO ISl HOPMATBHOT'O OCYIIIECTBICHUS CIEAYIOMUX IPOIIECCOB B OpraHU3Me YEIOBEKA: Pa3BUTHE U
noaaepkanue (yHKIIUA TOJIOBHOTO MO3Ta; peaH3allis 3pUTEIIHFHOTO IPOIECCca; OTBETHAS PEaKIIU MMMYHHON
CUCTEMBI; y4acTHE B CHHTE3¢ TOpMOHOB. EBpormeiickoe BeJJOMCTBO 1O 0€30MaCHOCTH MHIIEBLIX MPOAYKTOB
(EFSA) moatBepamiao (akT YIAyYIIEHHS COCTOSHHS 3J0pOBbs Ha ()OHE aJeKBAaTHOTO TMOTPeOIeHMS
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Heo6xoaMMOCTb CO3AaHUs KOMMEKUUH ...

MTOJIMHEHACHIIIIEHHBIX OMETa-3 JKUPHBIX KUCIOT ¢ numieit [3—5]. [lanee Hac OyayT HHTEpECOBATh JKUPHBIE KHC-
JIOTHI, HEOOXOANMBIE ISl TIOAIEPKaHuUs 37I0pPOBbs, HE BeIpabaThIBa€MbIe OPTaHU3MOM YeJIOBEKa — He3aMe-
HHUMEIE, WIIH SCCEHITHATBbHEIE, )kupHBIe KUCIOTH (D2KK). B coctaBe D)KK paznmuuaror 5 moamHEHACHITICHHBIX
xupHbIX KUcTOT (ITHXKK) — nuHoNEByI0, THHOIEHOBYIO, apaXUI0HOBYIO, SHKO3aeHTaCHOBYIO U JOKO3areK-
caeHoBYI0. X KOTM4ecTBO B OpraHu3Me 3aBUCHUT OT TOTO, CKOJIBKO JKHPOB M Maces CheaeT uyenoBek. JKupHoie
KHCIIOTHI SIBJISIFOTCSI OCHOBHBIMHU CTPOUTENEHBIMA OJIOKaMHU U COAEPIKATCS HE TOIBKO B )KHPaAX, COACPIKAIITIXCS
B TKaHSX Y€JI0BEKA, HO U B XKUPAX, HAXOAIINUXCS B MAIICBBIX MPOayKTaX. OHU SBISIOTCS BaXKHBIM UCTOYHH-
KOM 3HEPTUU JJIs JIFo00ro opranu3ma [6].

3uauenue He3AMEHUMbBIX HCUPHBIX KUCIOMmM

B 1928 r. OBanc u bapp nokazanu 3amemieHHe pocTa W CHIDKEHHE TIOJOBHTOCTH Y KPBIC, B PallOHE
KOTOPBIX OTCYTCTBOBAJIN KHUPHI, HO IPUCYTCTBOBaNIM BUuTaMHuHBI A 1 D. [lanee Obu10 MokasaHo, 4To 3TOT CHH-
JIPOM HEIOCTATOYHOCTH MOXHO JICUUTb, 100aBIISAs B [TUILLY JIMHOJIEBYIO, TUHOJIECHOBYIO U apaxHIOHOBYIO KHC-
J0ThL. Jlpyrumu CUMIITOMaMM JaHHOT'O CHHIPOMA SIBISIOTCS YEIIyH4aThlii AepPMaTUT, HEKPO3 U MOPaKeHHE
MOYEBOH CUCTEMBI; K JIETATLHOMY UCXOLy CHHIAPOM 00bI4HO He mpuBoauT. DXKK comeprkaTcs B 1OCTATOUHBIX
KOJIMYECTBaX B PACTHTENILHBIX MAacllaX U B HEOOJBIINX KOJMUECTBAX — B TKaHSIX KUBOTHBIX [7]. Y monei, B
pammone KoTopsix orcyTcTBoBar DXKK, Taxke pa3BUBAJICS YTy HUaThIi IEPMATUT, OTMEYAINCh HAPYIIICHHS
TpaHcnoprta aunuaoB. [Ipu 0OBIYHOM MHUTaHHWU y B3POCIBIX JIONEH CHMITOMOB HEIOCTaTKa HE3aMEHHMBIX
KUPHBIX KUCIIOT HE HAOMI0AaI0Ch. Y TPYIHBIX JeTel, MOMYYalonINX UCKYCCTBEHHOE TUTAaHHE C HE3HAYNTENb-
HBIM COJEP KaHUEM >KUPOB, Pa3BUBAJICS YELIyHUaThIil 1epMaTUT, KOTOPBIX JIETKO MMOJAABAaJICs JICUCHHIO IIpe-
MapaToM JIMHOJIEBOU KUCIOTHL. Hapymenus, cBs3annble ¢ HemoctatkoM DXKK, HabmogaroTes Takxke y 00Ib-
HBIX, Ybsl JKU3HEACSITEIbHOCTh JUIUTEIHHOE BpEMS MOAIEPKUBAETCS TOJBKO 33 CUET BHYTPUBEHHOTO MUTAHUA,
MOYTH JIMLIEHHOTO )KUPHBIX KUCIIOT. [l IpeoTBpalieHysl TAKUX HApYLIEHHH HEOOX0JMMO, YTOOBI Ha JTOJII0
HE3aMEHUMBIX KHUPHBIX KUCIOT IPUXOIUIIOCH (110 KaJOpuiHOCTH) HE MeHee 1—2 % ot obmieit motpedHoCTH B
Kanopusix [7].

Kpome toro, apaxuaoHOBasi, TMHOJIEBASI M JTMHOJICHOBAsI KHCIOTHI SIBJISIIOTCSI CHIBOPOTOYHBIMHU (PAKTO-
pamu, 00ecIieunBaOIIUMH MOSIBJICHHE HOBBIX OCJIKOBBIX HACOCOB, BOCCTAHOBJICHNE (PYHKIMOHAIBHBIX MYJIOB
Y BO3BpalllcHUE KJIETOK B KieTouHbli muki [8]. DXKK oMera-6 u omera-3 cepuii HelTpanu3yrot 3¢ ekt 6110-
karopa Ca?*-Hacoca, BO3MOKHO, 3TO IIPOUCXO/UT B PE3YJIbTaTe CTUMYJIMPOBAHHUS CMHTE3a COOTBETCTBYIOMINX
0enkoB. OTOT 3P deKT sBiseTCS crienupUIHBIM ISl STHX KUCIOT, TaK KaK MUPUCTHUHOBAsS, TaJbMUTHHOBAS,
CTeaprHOBasi, OJICMHOBAs M apaXWHOBasi KUCIOTHI He 001a1anu TakuM aeiicteuem [9].

Psan pa6or [7, 10—14] onuceiBatot yuactre KK B perynsiun TpaHCKPHUIIIIUHU OINpeieIEHHBIX TeHOB. B
1993 r. ObLIa MpeIOKEHA MOJIEITh BIUSHUSI )KUPHBIX KUCIOT Ha CKOPOCTh TPAHCKPHUIIHHU reHoB [15].

N3BectHO, uyTo DXKK 3aHMMarOT GONIBLIYIO YacTh B cCOCTaBe MEMOpaHsbI J1r000i kieTku. 1o naHHbIM Hc-
cienoBateneid, noutu 80 % HaceleHHs Hallel cTpaHbl MOTpebseT HepocTaTouHoe KonmmdecTBo DXKK. Exe-
JTHEeBHas moTpeOHOCTh B HUX paBHa 10-20 % oT ol1ero xonnuecTBa moiydaeMbix Kanopuil. K coxanenuto,
COBpPEMEHHasl TEXHOJIOTHsI U3MEHSET XUMHYECKUI COCTaB >KUPHBIX KHUCJIOT B Maclax TaK, YTO YETOBEUCCKUM
OpraHu3M HE B COCTOSIHUM YCBOUTH MX B JaibHeeM. [Ipu TexHonornyeckoit 00paboTke NpoucXoauT poTa-
LMl aTOMOB BOJIOPO/A, B pe3yJibTaTe KOTOPOW OHM pacrojaraloTcsi Ha MPOTHBOIOIOKHBIX CTOPOHAX MOJIE-
KyJbl xkHupa. MoJjekyna pacupsMiIsieTcs U TepsieT HeoOXoauMyto popMy U ciocOOHOCTh K BBIIIOJIHEHHIO OHO-
JIOTUYECKHUX (PYHKIHNA, HYKHBIX Opranm3my [6, 16].

CylecTBYIOT MPEANOCHUIKA JUTS pa3paboTKH COOTBETCTBYIOIIUX TEXHOJIOTHH, MPEeIOTBPAIAIONIUX 13-
MEHEHHE XUMHUYECKOTO COCTaBa KHUPHBIX KUCIOT B MacyiaX. B 3Toii cBsi3u pa3zpabarhiBatoTCsi Ipenaparkl, co-
nepxamue [THXK, npoBoasTes uccnenoBanus ux 3pQeKTUBHOCTH U nepeHocuMocTH [17-24]. B paborax
[25, 26] coBeTYIOT BKIIIOUATh B PAllMOH IIMUTAHHUS MEHBIIIE OMera-6- u 6oJibIIe oMera-3-coiepKaiux IpoIyK-
TOB.

Kak yxe ynomunanocs Beime, 9XKK conepxkaTcst B JOCTaTOYHBIX KOJIMUYECTBAX B PACTUTEIBHBIX MACIax
1 B HEOOJIBLINX KOJIMYECTBAX — B TKAHAX )KUBOTHBIX [7]. CTpaHbl, UIMEIOIINE JOCTYI K MOPCKUM OOTraTcTBaM,
B IIPOM3BOJICTBE MUIIEBBIX 100aBOK, conepkamux [THXK, ncrmonb3ytotr Mopckyto peiOy, HO B paclopshKeHUN
YeJI0BEYECTBa TaKKe €CTh OOrarcTBa pacTHTesbHOrO Mupa. [IpoBoasTcs ucciaeoBaHus IO HCIOIb30BAHHUIO
MaTepHaja pacTUTEILHOTO MPOUCXOxkIeHHs B kKauecTBe nctouHnka ITHXKK [27-29]; B Gonpminx KoimdecTBax
I[THXK owmera-3 u omera-6 cofepkaTcs B IbHSIHOM, COEBOM U opexoBoM Macinax [30—-32]. OTu KUCIoThI npu-
CYTCTBYIOT H B IPyTHX PaCTUTEIHHBIX Macjax, CEMEeHaX IO/ICOIHEYHHKA, apaxuce, MUHAAJE, aBOKaJ0 U Coe-
BbIX 000ax.
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Conepxxanne D7KK omera-3 B IbHIHOM Maclie BhIIIIE, YeM B peiobeM xxupe [33]. CeMeHa JIbHa BOBICUYCHBI
B MCCJICIOBAHUS 110 TIPEIOTBPAIICHUIO TTPOIIECCOB CTAPCHUS B OpraHu3Me [26], 10 TUETHICCKOMY TUTAHHIO
[34, 35]. Kak u ;1000€ apyroe cpeicTBO, CeMEHa JIbHa MOTYT ObITh HCTOYHHKOM aHadmiakcuu [36].

HccnenoBanus XMMUYECKOTO COCTaBa U XapPaKTEPUCTHUKU OYTOHOB, IJIOJIOB, CEMSH M Macja KarepcoB
[37, 38] moka3zanwm, uto emé oxauM nctounnkoM [THXKK sBistroTest kanepert. [loarBepxaeHo 0TCyTCTBHE TOK-
CUYHOCTH U TIPUCYTCTBUE BRIPAKEHHON MPOTHBOS3BEHHON aKTHBHOCTH Maciia II0A0B Karepcos [39].

B MuHaneHOM Maciie, ojy4aeMoM IIYyTEM XOJIOHOTO OTKUMA M3 siipa KOCTOYKOBOTO 10 MUHIAIS,
COJICPIKUTCS MOHOHCHACHIIIICHHAS OJICMHOBAst KucioTa (0T 65 10 83 %) u nmoJMHEeHACKIEHHAs! JIMHOJICBAs
kucioTa (ot 16 1o 25 %) [40]. MunpansHoe Macio obagaeT aHTHOKCHIAHTHBIMI CBOMCTBAaMHE, O0TaTO Kapo-
THHaMH, OHoQIaBOHONAaMH, OCITKOBBEIMH BEIICCTBAMH, caxapaMd M MHHepajaMH (IHHKOM, JKEJIe30M, Mar-
HueM, hocdopom 1 HaTpueM). JlaHHBIH TPOTYKT TaKkKe COAepKUT BUTaMuHbI E, F 1 A. OHO CHIKaeT ypOBEHb
KHCIIOTHOCTH KEITyJI0YHOTO COKa, €r0 PeKOMEHIYIOT NMPUHUMATh BHYTPH IPH SI3BE KelynaKa, 12-TiepCTHOH
KHUIIKA U XPOHUYECKOM TaCTPUTE, IPY XPOHIHUECKUX OPOHXHUTAX, Kalllsle, BOCIIAJICHUN JIETKUX W OPOHXHAIb-
HO¥ acTMe. MM cMa3bIBarOT 03KOTH, MTPOJICIKHH, BBICHITIKY TepIrieca, IOPaXCHHBIC YUYACTKU U YIIHOBI TIPU CIIOP-
THUBHBIX TpaBMax. Macjio MUHJQJIS UMEET MOIIHBIA OMOJIKUBAIONIUI U TUTATeIbHBIN 3 dekT B Ooprde ¢
MOPIIMHAMH U yXOJZI€ 33 yCTaJOW, BSJIOW M CYyXOH KOXKEi, JIeTKO YCTpaHseT JII0ObIe BOCHAINUTENbHBIE MPO-
IIECCHI, OTIMYHO PETYIUPYET JUIHUAHBIA M BOAHBIN OalaHC KOXH M 3aMeUIsieT crapeHue kietok [41-43].
CrexTp pacTUTEIBHBIX Maces JOCTATOUHO BETHUK [44], MpaKTUYECKU Bce OHMU SIBIISIFOTCS uctounnkamu [THXKK.

Cemennvie OAHKU U UX POTb 8 COXPAHEHUU OUOPASHOOOPA3USL

B cBs3U ¢ «3enEHON peBOMIOLME», HaYaBUICICS B pa3BUBAIOLINXCSI CTPAHAX C cepeauHbl XX CTOJETHUS
Y 3HAYUTEJIHbHO HapyUIMBIIEH BUIOBYIO U COPTOBYIO CTPYKTYpPY BO3JEIBIBAEMBIX KYJBTYp, MPOTrpecCUBHAs
4acTh YEJIOBEUECTBA OCO3HAJIA OCTPYI0 HEOOXOJMMOCTh B CO3JaHUU I€HOAHKOB Ul MaKCUMAaJbHOI'O COXpa-
HEHUS PaCTUTEIBHBIX pecypcoB [45—51]. BeIuio Tak, 4To OHA KYJIbTYpBI HAYaIl 3aMEHATH APYTUMH, Oosee
MIPOJYKTUBHBIMHU; COTHH M TBHICSYM MECTHBIX COPTOB 3aMEHWJIM €IWHUYHBIMM MHTPOTYLMPOBAHHBIMHU WIIN
BHOBb BBIBEJICHHBIMU COOCTBEHHBIMH COpPTaMH. JTO MPUBEJIO K PaclpOCTPAaHEHUIO MEKCHUKAHCKHUX COPTOB
MIIEHUIBI, GUININUHCKUX COPTOB pUca, THOPUIOB KYKYpy3bl U cOpro, BeiBeneHHbIX B CLUA, u T.1., pe3ko
COKpaTHJIOCh T€HETHYECKOE pa3Hoo0pasne KyIbTHBUPYEMBIX cOPTOB. He monaeiye B KOJIEKIIMHA HATHOHAIIb-
HBIX HHCTUTYTOB I TeHOAHKOB CTapble MECTHBIC COPTa TENeph YK€ HaBCeTAa MOTEePSHBI IS 001ecTBa. JTa
podieMa OCTPO CTOUT B PErHOHAX NEPBUYHOTO BO3SHUKHOBEHHSI MHOXKECTBA MECTHBIX COPTOB, TI€ OHH BO3-
JeNBIBAIMCH B IPUMUTHUBHBIX YCIOBHSX U HOJIEPKHUBATIMCH 10 ntocaenHero Bpemenu (Ilepenusis u Bocrounas
Aszmus, Llenrpanbaas AMepurka). B Onvkaiiiue rojbl 3ta npoodiema nposisutcs B FOxHo# Ameprike n Appuke
[52]. Takxe oyeBHIEH Bpe/ OT BO3ICHCTBHUS aHTPOIIOTeHHOTO (hakTopa: cTpagaer aukas Qiopa.

Obocnosanue neobdxo0UMOCmu CO30aHUA KOIEKYUU OUKUX COPOOUHell
aHcupo-macauunvix Kynemyp Kasaxcmana

[Mocne opranuzanuu ceMeHHOro OaHka npupoaHoi ¢ropsl Kazaxcrana B PI'TI «MHCTHTYT OOTaHUKH 1
¢buronnTpoaykimu» [51] 6bUT POBEIEH aHAIM3 MTOCTYIMBIIETO HA XpaHEHHE MaTeprala U ONpeIelieHO, YTO
B CEMEHHOM OaHKE HEJIOCTATOYHO MPEICTABICHBI IMKUE COPONYIH XXHUPO-MacindHbIX KyIbTyp (J{CKMK).

Kpome coxpaHeHHsS] TEHETHYECKOTr0 pa3Ho00pasus, CeMEHHbIC OaHKH MPEAOCTABISIOT CBOM KOJUICKIHH
Ut OnoXuMHUYecKuX [53] U ceneKIMOHHbIX ucciienoBanuii. B [54] nmpencraBieHbl pe3ynbTaThl MHOTOJIETHEH
OIIEHKH CEJIEKIIMOHHBIX JIMHUI ¢ MOAU(DUIIMPOBAHHBIM JKAPO-KUCIOTHBIM MPOQHIIEM Macia CeMsiH y 37 -
HUW, KOTOPBIE CTaHyT UCXOAHBIM MAaTePUAaIOM JIJIS TIOTYYEHUS BHICOKOMIPOIYKTUBHBIX COPTOB JIbHA C TTHIIIE-
BBIM THIIOM Maciia. B [55] onncaHbl HcclieToBaHMS JUKHX BUIOB XJIOIMMUATHHUKA JIJISl UCIIOJIb30BAaHUS B CEJICK-
MU Ha TIOBBIIICHNE COJIEpPKaHHUS Maclia ¥ WHIeKca ceMsH. B [56] onuchIBaeTCsl MCIIOIB30BaHUE TeHETHYE-
CKOT'0 pa3HO00pa3us JUKUX BUJOB B CeNeKIMM pacTeHuil. B [57] mpencTaBieH HOBBIN MOAXOM B CEJICKIIUU
MOJICOJIHEYHHKA C UCIIOJIb30BAHUEM TeHETHUECKOT0 pa3Ho00pasus ero IUKUX COPOAHUEH.

B Kazaxcrane HauaTta paboTa, IpeCTaBIISIONIAs MEPCIEKTUBbI UCIIONB30BAHUS ChIPhEBOIl 0a3bl Karep-
coB [58, 59].

s Kazaxcrana popMupoBaHUe KOJUIEKIIMN TUKUX COPOIUUEH KUPO-MACIUYHbIX KYJIbTYP ABJISCTCS aK-
TyaJbHBIM: MECTHBIEC CEJIEKLIMOHEPHI CMOTYT MCIIOJIB30BaTh MPUPOAHBINA MaTepUall B CBOMX CEJICKIIMOHHBIX
IporpaMMax Jijisi osTydeHus oredecTBeHHbIX copToB JKMK, sBnstontuxcs ucrounnkom [THXKK, Heooxomu-
MBIX JIJIS1 IO P’KaHUS 3I0POBhS HACEJICHMsI CTpaHbl. He cekpeT, 94To acCOPTUMEHT PacTUTENHHBIX Macel Ha
MIPUITABKAX KAa3aXCTAaHCKUX Mara3nHOB OY€Hb CKPOMHBIH.
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Heo6xoaMMOCTb CO3AaHUs KOMMEKUUH ...

Pabora no co3manuto kommekiun JJCXKMK BakHa B HAI[MOHAIBHOM MacIiTade, ¥ ’TOMY BOIIPOCY HEO0O-
XOJUMO YyJIeNATh AOMOTHUTEIFHOEe BHUMaHNE U (PMHAHCUPOBaHHE, TaK Kak Aoyt KasaxcraHa B IpOU3BO/ICTBE
CEMSTH MAaCIUYHBIX KYJBTYp COCTaBIseT TONBKO 2 %. JloJs mMITopTa pacTUTENFHOTO Macia B CTPaHE COCTaB-
nsieT 6onbiie 45 %. BHyTpeHHee BaJIOBOE MPOU3BOJICTBO MACIUYHBIX KYJIBTYP 10 pe3ynbrartam kK 2013 r. co-
craBuiio 850 Teic. T. IIpu 5TOM IE(MHUIMT MaCIO-CHIPhS OCTaICA U cocTaBui boiee 35 % [60].

B coBpemenHsIi mteproa riiodanu3aun denoBedeckoro oomecrsa kommiekus JJCXKMK Oynet BakHa u
B MEXIyHapoOJHOM MaciuTale: B pe3yibTaTe €€ CO3JaHHS MOXKHO TOJNyYUTHh HOBBIE IaHHBIE O CeMEHax
JCXMK Kazaxcrana, copeprxariye HH(OOPMAIIHIO 0 BPSIUTEIISIX U O0JIC3HIX, O IIOBSJACHUN CEMSH B YCIIOBUSIX
TONTOCPOYHOTO XPAHEHHUs, O CII0CO0axX MPOPAIIUBAHKS M PE3yIbTaTaX WHTPOAYKINH. DTH JaHHBIE CTAaHYT
JOCTYTIHBI BCEM HAyYHO-HCCIIEIOBATEIHCKIM OPTaHH3aIHsIM, 3aHHTEPECOBAaHHBIM B COXPAaHEHUH T€HETHYE-
CKOT'0 Pa3HO00pa3us JUKUX COPOANYEH KUPO-MACIUYHBIX KYJIbTYP.

CymiecTByeT SKOHOMHYECKAass W WHIYCTpPHANbHAs 3aMHTEPECOBAHHOCTh B CO3MAHUU KOJUICKIIHH
JCXMK. CtpykTypa cripoca Ha pacTuTelnbHbIe Maciia B Mupe u B Kazaxcrane 3HaunTenpHO pazautcs. B Ka-
3aXCTaHe CIIPOCOM IOJIb3YETCs MOJICOTHEYHOE MACTIo, B MUpe — NaJlbMOBOE U coeBoe. KazaxcTaH rpaHn4uT
C OCHOBHBIM 9KCIIOPTEPOM MOJCOIHEYHOT0 Macia — Poccueit. M3-3a kmumatudeckux ycnoBuii B Kazaxcrane
peHTa0eNbHBIM SBISIETCA BHIpAIMBAHUE TIOACOTHEYHUKA U parca. Ho 13-3a KOHTHHEHTAIBHOTO PacIooKe-
HUS ¥ OJIM30CTH OIHOTO M3 KPYNMHEUIINX MPOU3BOAMTENCH aHAJOTMYHON MPOMYKIIMK HAIIUM MTPOU3BOJUTE-
JISIM TPYAHO MPOOHUTHCSI HA MUPOBOM PHIHOK M KOHKYPHUPOBAaTh Ha pernoHanbHOM. [loaToMy MHTEpec K BbIpa-
IIMBAHUIO TaHHOW MMPOIYKIIMU B PECITYOJIMKE CHMYKAETCS, HECMOTPS Ha MOTEHIIHAEHO BHICOKYIO PEHTA0ENb-
HOCTh. Maciio B OCHOBHOM MPOHU3BOIAT U3 HMIIOPTHOTO CHIPHs. | [puYrHBI — HEKOHKYpEHTHAst ceMeHHas 0a3a,
HEJI0CTaTOYHAsl padoTa Mo CO3IaHUI0 HOBBIX U YIYYIICHUIO NMEIOIIUXCSI COPTOB, YCTOMUMBBIX K OOJIE3HIM U
BpeautersiM. CoOroIeHre TEXHOIOTUH BO3/IENTBIBAHISI, HCIIOJIb30BaHNE PAOHINPOBAHHBIX COPTOB U TPY/I BbI-
COKOKBAIM()AIIMPOBAHHBIX CHEIMATNCTOB MO3BONAT Ka3zaxcraHy B CpeTHECPOYHOH TMEPCIEKTUBE OTCTOSATH
CBOU PBIHOK OT MMIIOPTA U BBIMTH Ha peruoHainbHble poiHKH (Kuprusus, Upan). [IpupomHbie KOMIIOHEHTHI
XOpOLINX ypOKaeB y CTpaHbl umerotTcs [61].

N3BecTHO, 9TO OCHOBHOI! LIEJIHI0 CEMEHHOTO OaHKa SBIISIETCS COXpaHEHHE T€HETHUECKOTO pa3HO00pasus
KyJNbTYpHBIX M JUKUX pacTeHuil. Jlanee B 3amaun ceMeHHOro OaHKa BXOJAT oOecredeHHe CTaOWMIIBHOCTH
HAIIMX MUIIEBBIX PECYPCOB, BOCCTAHOBIICHHE KYJIBTYP IMOCIIE TTI00aIbHBIX KaTacTpo( U MPEA0CTaBICHUE BaXK-
HOT'O HCTOYHMKA JUIsl HAYYHBIX HccaeaoBanuil. Haunnas ¢ momenTa co3manus B 2013 r. ¥ mo HacTosiee BpeMs
B ceMeHHOM Oanke npupoaHoi ¢utopsl Kazaxcrana (PI'TI « MECTHTYT OGOTaHUKK U PUTOMHTPOIYKITUID) Be-
nETCs paboTa ¢ CEMEHHBIM MaTepUAJIOM pa3HbIX BUIOB pacTeHuil. Ha xpanenue 3anoxeno okoio 3700 oopas-
110B U3 86 cemeiicTB u 886 BUIOB, n3 HUX 60 BIIOB 3aHeceHbI B KpacHyto kaury Kazaxcrana. Cpeau o0pasios
HaXOJATCS BUJIBI, KOTOPHIE 10 CBOMM XO3SHCTBEHHO-TICHHBIM U XHMUYECKHUM XapaKTEPUCTHKAM MOTYT OBITh
OTHECEHBI K )KUPO-MACIIMYHBIM PAaCTEHHUSM — 3TO JIEH pazHoualeaucTukoBbii (Linum heterosepalum Regel.),
nén Omeru (Linum olgae Juz), néu xpymHokopHeBoit (Linum perenne L.), néu cpeanecronbukosrit (Linum
mesostylum Juz), muumans komoueimuii (Amygdalus spinosissima Bunge), muHmane IleTyHHHKOBa
(Amygdalus petunnikowii Litv.), munmans vuskuii (Amygdalus nana L.), muagane Jlene6ypa (Amygdalus
ledebouriana Schltdl), munnane o6sikHOBeHHBIN (Amygdalus communis L), kanepc TpaBsauctsiii (Capparis
herbacea Willd.), aictoren 6omprmoii (Chelidonium majus L.), mumnosauk [penka (Rosa shrenkiana Grep.),
mmnoBHUK Dequenko (Rosa fedtschenkoana Regel.), munoBauk Maiickuii (Rosa majalis Herrm.), mimmoBHHK
kosroueitmmii (Rosa spinosissima L.), munoBHuk miockomunoeiii (Rosa platyacantha Schrenk), munoBauk
oenpennenucthbiii (Rosa pimpinellifolia L.), munosauk peixisiii (Rosa laxa Retz.), HIMNOBHKUK TONOIUCTHIH
(Rosa glabrifolia C.A. Mey.ex Rupr.), mmnoBuuk kokauackuii (Rosa kokanica (Regel) Juz), mmnoBHuk Astb-
oepra (Rosa alberti Regel), mmmnosauk codaunii (Rosa canina L.), ukotuuk cepsiii (Berteroa incana (L.) DC),
peokuK MenkorutonHbiit (Camelina microcarpa Andrz.), rynssauk JI€sens (Sisymbrium loeselii L.), ryssiBHuK
Beicokuii (Sisymbrium altissimum L.), TmMun oGbikHOBeHHBIH (Carum carvi L.) u caduop miepcTHCThIi
(Carthamnus lanatus L.).

Raxnrouenue

Takum 00pa3oM, MOXKHO 3aKJIFOUUTH, 4TO Tpu co3nanvu koiwtekiuu JJCOXKMK Kazaxcrana mosiisercs
BO3MOXKHOCTb ITPOBOAMTH UCCIIEAOBAHUS, PE3YJIBTAThl KOTOPHIX, B KOHEYHOM UTOTE, OyAyT MPEACTABIATH CO-
00l ceMEeHHOI MaTepual, JaHHbIE O TOBEJICHNN CEMSH IIPY XPaHEHHH, a TaKKe HH)OPMAaIIHIO 00 UX XUMHUYe-
CKOM COCTaBe. Pe3ynbTaThl TaKMX MCCIIEIOBAHUN CIIOCOOHBI OKa3aTh IMOJOXUTEIHHOE BIHMSIHIEC HA Pa3BUTHE
HayKu (CEMEHOBEJICHUS, CEMEHOBOJCTBA U CEJICKIIMU), TaK KaK JUKOPACTYIIHE BUIBI PEICTABISIOT COOOM
HMCTOYHUK YCTOMYUBOCTU K HEOJAronpusaTHBIM (haKTopaM Cpeibl, IMPOBEPEHHBIH €CTECTBEHHBIM OTOOPOM.
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BakHO OTMETHTB, YTO OKUAAEMBIH COIUATBHBIN 3()(EKT OT MOIOOHBIX UCCIEAOBAHUN — 3TO MOAICPKAHUEC
(uHAHCUPOBaHUS PAbOUHX MECT, BOCTPEOOBAHHOCTD CIIEIIMAITUCTOB U BO3MOXKHOCTH MOJIOZIBIM CIICITHATIIICTAM
0CO3HATh, UTO CTPaHa 3aMHTEPECOBaHa B UX MpodeccruonaabHOM pocte. OXumaeMblil SKOHOMUIeCKUH Y PeKT
B JIOJITOCPOYHOM MEPCIIEKTUBE — 3TO BKJIAJ B BO3MOXHOCTh Ka3axcTaHa OTCTOSATH CBOUM PHIHOK OT UMIIOPTa
U BBIATH Ha pErHOHANbHBIE PHIHKH [61].
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H.T. bepik, A. Kypmananuesa, T.I11. Myp3araeBa, K.X. MaxmynoBa

KenkaHbIKnarad Maii KbIIIKbLIIAPbIHBIH AJIbTEPHATHBTI KOPbI —
Ka3zakcTaHHBIH MaiJIbl JAKBLIIAPbIHBIH Ka0alibl TYbICTAPbI
JKMBIHTBIFBIH KYPY KasKeTTUIiri

Makamaga Ka3zakcTanma Maitnsl makpurmapibiH okaOaiiel TyblcTapbiHBIH (MJIDKT) SKUBIHTBFBIH KYpy
KaXETTUTTiHIH Heri3neMmeci kenrtipimreH. OJ YIOIiH ©CIMIIKTEpIiH KYpaMBIHAAFbl KOIKAHBIKIIaFaH Mai
KpIKeU1IapeiHEIH (KMK) pemin 3epTTey OOHBIHIIA XAIBIKAPAIBIK TOKipHOere MOy Kacauabl. AWTBUIFaH
KMK amam MeH »xaHyapiap ar3acblHa CBHIPTTaH — SFHH, TaMakleH TYCETiH, aJIMacTBIPBUIMAMTHIH Mail
kpimkeuInapeiHa (AMK) sxataner. CoHmali-ak, TeHI3 pecypcTapblHa KOJIBI JKETETiH ennep Kypambiaaa KMK
Oap TaraMIBIK Koclajap OHMIpICiHAEe TEeHi3 OanbIKTapblH KOJTAaHAABL, Oipak agam3arT KOJBIHAA 6CIMJIK
JIeMiHIH OaiuIBIFEl a Oap ekeHiH yMbITrarad xxeH. AMK eciMIik MaiinapblHaa KeTKUIKTI Meimepie, ajil
JKaHyap yJmanapbiaaa a3 Memiep/e kesaeceni. AMK-HbIH O6enriii 0ip reHaep/IiH TPaHCKPHITIUSACHIH PETTeyre
KaTbICAaTHIHBI aHBIKTaNABL. OJapIbIH jKaHyapiap MEH ajaM ar3ajlapbIHBIH JaMyBIHIAFbl POJIi arar ©TiUIreH.
EniMi3iH 9KOHOMHKACHI YIIiH SKOHOMUKAJBIK TYPFBIAAH KYHJBI ©CIMIIK TYPJEPIiHIH SpTYpil KMHAKTapbIH
Kypy OoOibIHIIA, aTam alTKaHa, eiH TaOuFu (IopacklHaH MaIIBl TaKbUIAAPABIH jka0aiibl TyBICTAPBIH KUHAY
OolibpIHIIA Ka3ipAiH e3iHae OacTairaH xymbicTapaa KasakcTaHHBIH TaOuFH (IIOpACHIHBIH TYKBIMIBIK OaHKIHIH
pemi xepcetinren. XXammet M/DKT KUBIHTBIFBIH KYPY MEH 3epTTEyJIep KYprisy OapbICBIHAAFHI )KYMbICTapAbI
KOJIJIay *KOHE KapKbUIAHBIPY YINiH MBIHA HETi3ZEeMeNep aTal KepCeTUIreH: TYKbIM MaTepHalAaphlH KHUHAY,
OHBI CaKTay, TYKBIMIIbI CaKTayFa JICUIHTI JKOHE OJaH KCHiHT1 3epTTey TOpTiOi, TYKBIMIBI 6Cipy, O6CIMIIKTIH
SPTYPpIIi GONiriHiH XUMUSIIBIK KYPaMbIH 3€pTTey.

Kinm coe30ep: TYKbIM OaHKi, KHHAKTapAbl KYPY KaKETTUIIr, Mailibl AaKbULAAPIBIH >Kabailbl TybICTapBI,
KOTIKAHBIKIaFaH Mail KbIIIKbUIIAPEI, AIMACTBIPHUIMANTBIH Mall KbIIIKBUTAAPEI.

N.T. Berik, A.N. Kurmanaliyeva, T.Sh. Murzatayeva, K.Kh. Makhmudova

Necessity of creating the collection of wild relatives of fat-oil crops
of Kazakhstan, alternative sources of polyunsaturated fatty acids

The necessity of creating the collection of wild relatives of fat and oil crops (WRFOC) of Kazakhstan is pre-
sented in the article. To achieve this an overview of international experience in studying the role of polyunsatu-
rated fatty acids (PUFA) contained in plants was compiled. These PUFAs are essential fatty acids (EFA) en-
tering the animals’ and humans’ bodies only with food. It is noted that countries possessing the marine wealth
use marine fish for production of dietary supplements containing PUFA, but the plant world wealth should be
also taken into account. In sufficient quantities EFAs are present in vegetable oils and in small quantities in
animal tissues. The participation of EFASs in transcription regulation of certain genes was highlighted. Their
role in development of animal and human organisms was noted. The role of the seed bank of Kazakhstan natural
flora in ongoing work for creating the various plant species’ collections with great value for the country’s
economy, in particular the WRFOC collection of Kazakhstan natural flora was emphasized. The rationale for
financing and maintaining works (collecting and preserving seed material, studying seed behavior before and
after storage, seed germinating, studying the chemical composition of different plants” parts) for creating and
research this collection is given.

Keywords: seed bank, necessity for creating collections; wild relatives of fat and oil crops, polyunsaturated
fatty acids, essential fatty acids.
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Buojdkonoruyeckne 0COOEHHOCTH PEIKUX U MCUYE3AI0IINX PACTEHHIT
MPH MHTPOAYKIIUH B YCJIOBHAX MaHTBIILIAKCKOT O
IKCNEPUMEHTAIBHOT0 00TAHUYECKOT0 ca/la

IIpencraBieHs! pe3ynbTaThl HCCIIEA0BaHUI OMOIKOIOTHYECKIX 0COOCHHOCTEH 8- BUIOB TPABSIHHUCTEIX pacTe-
uuii (Ixiliorion tataricum, Convallaria majalis, Ornithogalum fischeranum, Convolvulus persicus, Iris aphylla,
Tulipa sogdiana, Tulipa schrenkii, Tulipa biflora), sxmouennbix B KpacHyro kaury Pecny6nukn Kazaxcran
(6 BuIoB), Poccuiickoit @enepanuu (1 Bux) u Manrucrayckoii o6mactu (1 BHI), IpH MHTPOIYKIIHH B YCIOBHSIX
MaHrBIIITAKCKOTO SKCIIEPUMEHTaIBHOTO 00TaHWYeCcKOoro cana. [IpuBeneHbl OMO3KOIOrHYeCKUe 0COOCHHOCTH
pacTeHHl, KU3HEHHbIE (HOPMBI, NX OHOMETPHUUECKHE IOKA3aTeNd, UTOTH (PEHOJIOTUYCCKHX HAOIIOACHUN B
YCITOBHUSIX €X Situ MaHTBIIUIAKCKOTO AKCIIEPUMEHTAIBHOTO GoTaHnuecKoro caaa. V3 8 uccnenyeMsix BUAOB 6
SBIAAIOTCS ddemMeponaamu, 2 — JUIMTENbHO-BereTupyronue. Bee pacrenns nmpoxonst Bce (a3sl BereTamuy,
YCIICITHO BO30OHOBIISIIOTCSI CEMEHHBIM U BEreTaTHBHBIM ITyTeM. Mopgomerprueckre mokasaresii 00beKTOB
HCCIIeI0OBaHMs IIPEBBINIAIOT aHAJIOTWYHBIE JaHHBIE B MECTaX €CTECTBEHHOI'O POU3PACTAHUS, YTO CBHICTEIb-
CTBYET 00 yCTOWYMBOCTH B YCJIOBUSIX KyIbTyphl. [0 HTOTaM BBEICHUS B KYJIBTYPY 3aJI0)KEH CEMEHHON (oH
PEAKUX M MCYE3AIOUIMX PACTEHHUH, MPEUIOKEHO NPUMEHEHNE BUJIOB B JICKOPATHBHOM CaJl0BOJCTBE MaHIH-
CTayCKOH 00macTh.

Kniouesvie cnosa: peaxne u ucde3aomue pacTeHus1, Mopdomuorus, peHonorus, 6noMeTprieckie noKas3aTelH,
UHTPOIYKIMSI, MaHTBIIUIaKCKIH YKCTIEPUMEHTATBHBIN OOTAHUYECKHUH call, peTPOAYKIHSI.

Beeoenue

B nocnennue necsitunetust B MaHructayckoi 001acTH OTMEUYEH POCT BO3JICHCTBUS aHTPOTIOTCHHBIX (aK-
TOPOB Ha MPUPOIHBIE IKOCHCTEMBI [1]. DTO 00yCIOBIEHO pacHamIkoil 3eMenb, JoObueii HeTH, YCIIEHHBIM
BBIITACOM JIOMAIIHET0 CKOTa, CTPOUTEIBLCTBOM HOBBIX JIOpOT U HepTenpoBoaoB. B nepByro ouepes 3TO Hera-
THBHO CKa3bIBAETCS HA MOMYJIALUAX PEIKHUX, NCUE3AIOIINX, PEIMKTOBBIX U DHJIEMHUYHBIX BHIaX paCTeHUH, Xa-
PaKTEpU3YIOLINXCSI MAIOUYUCICHHOCTBIO 1 CBOE0Opa3reM ycinoBuil npouspacTtanus. Kinumat MaHrucrayckoi
00JIaCTH XapaKTepU3yeTCsl SKCTPEMaIbHON apuAHOCTRIO [2], YTO AeiaeT NOMyJSIIUU pacTeHuil Oosee ys3BU-
MBIMH TIepe/]l MPUPOTHBIME U aHTPOTIOTeHHBIMH (akTopamu [3].

OpHuM M3 ImyTed coXpaHeHHs OMOJIOTMYECKOro Pa3sHOOOpasus SIBISETCS CO3/IaHHE KOJUICKLUH KUBBIX
pactenuii [4], mo3BossromuX chopMupoBaTh GPOH KUBBIX T€HETHYECKUX PECYPCOB, OLICHUTh OCOOEHHOCTH
OMOJIOTUH M DKOJIOTHU TAKCOHOB, OTPa0OTaTh METO/Ibl PA3MHOXKECHUSI U HAKOIIUTh CEMEHHOW U MOCaJOYHBIH
MaTepuai JUisi pEMHTPOYKIIHH.

Benymeii oprannzanueii B 3anagHoM Kaszaxcrane, riae npoBoasTcsl OOMIMPHBIE HHTPOLYKIIMOHHBIE HC-
MIBITAHUS, SBIISIETCSE MaHTBIIIAKCKUH SKCTIEPUMEHTAIBHBIN OOTAaHUYECKUH cajl, Ha 6a3e KOTOPOro OCYIEeCTB-
JISUTMCH HACTOSIIUE HcclieoBanus. 3yueHne (GeHONOru, pUTMOB pocTa U pa3BUTHs, Mopdosorun u 6uo-
METPHUH 1aeT OOBEKTUBHYIO OLICHKY OMO3KOJIOTMYECKOMY Pa3HO00pas3Hio, Kak B Ipeaenax BUIa, TaK U B OT-
HOIIEHNH OTAENbHBIX MOIYJISLHH.

Llenpro HACTOAIIETO MCCIEIOBAHUS SBISUIOCH — IPOBECTH OLIEHKY OMOIKOIOTHUECKUX OCOOCHHOCTEN
8-1 peAKHX U Mcye3aroIuX BUAOB PACTEHUH Ha TEPPUTOPUM MaHTBIIIIAKCKOTO 3KCIIEPUMEHTANBHOTO O0Ta-
HUYECKOIO Caja.

Obvexmol U Memoobl UCCAe008AHUS

OOBeKTaMK UCCIIEIOBAHUH MOCTYXKIUIN 8 PEAKMX M Mcue3aronux BuaoB pacrenuii (Ixiliorion tataricum
(Pall.) Roem., Convallaria majalis L., Ornithogalum fischeranum Krasch., Convolvulus persicus L., Iris
aphylla L., Tulipa sogdiana Litv., Tulipa schrenkii Regel, Tulipa biflora Pall.), npou3spacraromux B ycioBusx
ex situ Ha kosueknmoHHOM yuactke «IIpuponnas ¢uopa» MaHIBIIUIAKCKOTO JKCIEPHUMEHTAIBLHOTO
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0OTaHMYECKOTO cajia. Buibl ObUTH MPUBICUYEHBI U3 MMPUPOIHBIX MOIYIISAIUN MyTEM 0TOOPa CEMSH U ITOCaI04-
HOro Matepuaina (tabm. 1).

Tadobnuma 1

XapaKTepl/ICTl/IKa 00LEeKTOB HCCJICA0BAHUSA U TOYKH 0T60pa HCXO/IHOI0 MaTepuaJia 151 HHTPOAYKIUH

Ton
. Kusnennas HcxonHas Touka
Bun CewmeiicTBo [PHBICYCHHS
thopma Ut oTOopa 00pas3moB
B KyJBTYPY
Ixiliorion tataricum Amaryllidaceae JTyKOBHYHBIH OxkpectHOCTH TOpbl IMaHTay, 2017
(Pall.) Roem. MHOT'OJIETHHK ATpIpayckas 00J1acTh
Convallaria majalis L. Convallariaceae | KopreBumiasiit IMamsTruk Tpupoas! JlyOpasa, 2017
MHOTOJIETHHK | 3amajgHo-KaszaxcraHckas 001acTh
Ornithogalum Liliaceae JTyKOBHYHBIH CremnHble yuacTkH, 3amaHo-Ka- 2017
fischeranum Krasch. MHOTOJIETHUK 3axcraHckas 001acTb
Convolvulus persicus L. Convolvulaceae | Kopuesuminsiii | IloGepexss Kacmuiickoro mops, 2010
MHOTOJIETHHK Manrucrayckast 061acTh
Iris aphylla L. Iridaceae KopHeBuHbIit KpacHopmapckuii kpaii, Poccus 2015
MHOT'OJICTHUK
Tulipa sogdiana Litv. Liliaceae JlyKOBUYHBIH [Mecku B oxp. r. XKana-OzeH, 2018
MHOTOJICTHUK Mamnrucrayckas 00J1acTh
Tulipa schrenkii Regel Liliaceae JlyKOBUYHBIN CrenHble yyacTKH, 2017
MHoOroJeTHHK | 3amanHo-KazaxcraHckasi 06JacTh
Tulipa biflora Pall. Liliaceae JlyKOBUYHBII CrenHble yyacTKH, 2017
MHOTOJIETHHK | 3amagno-KasaxcraHckast 061acTh

KnumMaTtuueckue ycnoBusi MecTa HHTPOIAYKIUHU XapaKTePU3YIOTCS pE3KO KOHTHHEHTAIBHBIM U 3aCyIILIU-
BBIM KIMMatoM [2]. JleTo mpoaomkuTenbHOe U )KapKoe C MaJIbIM KOJITMIeCTBOM ocaakoB (50-250 mm), pery-
JISIPHO IyIOT CUJIbHBIE BETPHIL, 2—3 pa3a B MecCsI] Ha0I0Aat0TCs NbUIbHBIE OypH. 3MMa KOPOTKasi, OTHOCUTEIHHO
TEeIuiasi © MaJIOCHEXKHASL.

3a KOJJIEKIIMOHHBIMU PACTCHUSIMH MPOBOAWIH (hEHOIOTHYeCKHE HaOMoAeHH [S], OLeHUBANNCH O0IIee
COCTOSIHME, YCTOWYHMBOCTh K BBICOKMM TEMIIEpaTypaM M 3acyxe. B TeueHne BereTalluoHHOT0 IepHoaa IpoBo-
JITH OMOMEeTpUYeCcKre n3MepeH s, HAOMI0ICHUs 32 AMHAMUKON POCTa M pa3BUTHUS pacTeHH, 0COOEHHOCTAMHU
LBETEHUS U IUIoOoHOIICHHS [6]. Mopdoioro-6uoMeTpudecKkue 0COOCHHOCTH PACTEHUI ONPEACIISIIMCh TI0
CJICAYIOIIMM IapaMeTpaM: BBICOTA, IMHEHHBIE pa3Mephl JIUCTHEB, IBETKA, Ioaa [7]. Ilpu usydenun mopdo-
JIOTMYECKUX NPU3HAKOB PacCTEHUN yUUThIBAIU (OopMy cTeOiel, TUCThEB, LIBETKOB, CEMSIH U IUI00B. Boimon-
HSUTHCH TJIAHOBBIE YXOTHBIE MEPOTIPHSITHUS: TIOJIUB, TPOTIOJIKA OT COPHOW pacTUTENLHOCTH, 00paboTKa MPOTUB
BpenuTenei u Bo3OyauTenel 3a0oneBaHni.

®UTOOXpAHHBIN CTAaTyC OLIEHUBAIHN B COOTBETCTBHU ¢ KareropusaMu MCOII [8], yunTsIiBanoces BKItoYe-
Hue BuioB B Kpacuyro kaury Pecnyonmuku Kazaxcran [9], Poccuniickoii @enepanun [10] 1 Manrucrayckoi
obmactu [11]. Dxomornueckre 0cCOOEHHOCTH BHJOB MPUBOJIWIN IO OTHOUICHUIO K YCJIOBUSIM YBJIa)XHEHHUS,
CBETY U IOYBE.

Pesynomamot u o6cyscoenus

B nacrosiiiee Bpemst B KoiiekunonHoM reHo(oHie MaHTBIIIITAKCKOTO IKCIIEPUMEHTaIBHOT0 O0TaHNe-
CKOTO caJja HACUUTHIBAIOT 59 BU0B U3 48 poJ0B U 37 CeMENCTB, OTHECEHHBIX K KATETOPUU PEIKUX U UCUE3a-
IOIUX PACTeHWH MECTHOW NMpPHUPOTHOU WM mHopaiioHHOW ¢uopsr [12, 13]. [laHHas KoJuTeKIus BKIO4aeT 38
BUJIOB JIPEBECHO-KYCTApPHUKOBBIX pacTeHUH 1 21 BUJ TPaBIHNUCTHIX MHOTOJIETHUKOB.

U3 8 TakcoHoB 6 BKimoueHbl B crincok KpacHoii kauru Pecniyonuku Kaszaxcran, 1 Bug — B KpacHyro
kaury Poccuiickoii @enepaunu, 1 Bug — B KpacHyto kaury Manrucrayckoit oonactu (tadi. 2).
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Tabnuma 2

DUTOOXPAHHBIH CTATYC M COCTOSIHUE B KOJLJIEKIMH H3YYaeMbIX BUI0B PACTEHUH

Konnuectso 3k- Kareropus u
HaumeHnoBanue Buna Cocrosiane [Ipumeuanue
3EMIUIAPOB, IUT. CTaTyC BUIA
Hxcunupuon Tatapckuit 10 LBerer, 3(R) Kpachnas kHura
Ixiliorion tataricum (Pall.) Roem. BETETHPYET Kazaxcrana
Jlapapim Malickuii 10 IBerer, 2 (U) Kpachnas kHura
Convallaria majalis L. BErETHPYET Kazaxcrana
[Itunemneunuk Ouiepa IBerer, Kpachnas kHura
A , 10 3(R)

Ornithogalum fischeranum Krasch. BErETHPYET Kazaxcrana
BrroHok nepcuackuit o5 LBerer, 2 (U) Kpachnas kHura
Convolvulus persicus L. BETETHPYET Kazaxcrana
Wpuc 6e3mucTHBIN 40 IBerer, 2 (U) Kpachnas kHura
Iris aphylla L. BEreTHPYET Poccuiickoii denepanyn
Tronpnan corgqumcKuit 20 LBerer, 5 (Co) Kpachas kuura
Tulipa sogdiana Bunge BEreTUPYET MaHrucTayckoid 06macti
Tronbnan [penka 3 LBererT, 3R) Kpachas kuura
Tulipa schrenkii Regel BEreTHPYET Kazaxcrana
Tronbnand IBYLBETKOBBIN 10 LBerer, 1(E) Kpachas kuura
Tulipa biflora Pall. BEreTUPYET Kasaxcrana

Hwxe npuBeneHa KpaTkas OMOIKOJIOTHYECKas XapaKTEPUCTUKA UCCIICAYEMbIX BUIOB PACTECHUIA:

Ixiliorion tataricum (Pall.) Roem. — ukcumupuon tarapckuii. JlyKOBHUHBIH MHOTOJIETHUK, 10 50 cM
BBICOTOM, C Y3KUMH JIMHEHHBIMU TUCTbAMA. CTeOEIb PSMOMA HITH CIIeTKa H30THYTHIN. JINCThS y3KOJIMHEHHBIE,
TOHKO 3a0CTpEHHBIE, CIIETKA JKeI0OUaThle, CKy4eHbl, B OCHOBHOM, B HIDKHEH dacTu cTebis. ComBeTne KucTe-
BHJIHOE, YaCTO Pa3BETBJICHHOE, KOJIMUYECTBO IIBETKOB OT 1 10 5. LIBeTKu KOJOKOIBYATHIE, 10 4 CM JUIMHOM,
[BET — OT CHHETO JI0 TeMHO-(HOIETOBOTO (cM. puc.). [Imox — mpogonroBaTo-0ymaBoBruaHAS KOPOOOUKA, /IO
5 em mmmHOM 1 0,9 CM IIHPHUHOMN.

[IBeTeT C cepeauHBI ampenst 10 CEpeaUHBI IO, IUIOJOHOCUT B MIOHe—aBrycTe. IlnogoHomenue pery-
nsipHoe, oomwibHoe. Keepodut, remmodur, apemepons. B kynbType ycToidms.

Convallaria majalis L. — nanapim maiickuii. MHOTOJIETHEE, KOPHEBHIIIHOE U TPABSHHCTOC PACTCHHUE
BbIcOTOM 1530 cM. JIucThs pa3MmerieHsl B MPUKOPHEBOM pO3ETKE B KOJUYECTBE 2—3, C JYTOHEPBHBIM >KHUIIKO-
BaHHEM, ITPOJIOJITOBATO-AILTUITHIECKUE, 3a0CTpeHHBIC, ITHHOHN 10—20 cM 1 mmpuHoit 4—8 cM, IpKO-3eTIeHBIC.
LlBeTounast KUCTh pbIXias, ogHOOOKas. L[BeTsl mymucTelie, unciom ot 6 mo 20. [liox — kpacHo-opaHXeBas,
mwapoBuHag Aroaa. CeMeHa OKpyrio-aiLeBUIHbIE, CBETIO-KENThIC, JUHON 3—4 MM.

LiBeteT B anperne—HIOHE, IUIOJIOHOCHUT B aBrycTe—ceHTs0pe. [L1o/loHomIeHne YMEPEHHOE U €XKETOTHOE.
Mes3odur, ciinodur. B kynsType ycToluuB Ha (hoHEe 00MIBHOTO TOJIMBA.

Ornithogalum fischeranum Krasch. — nruriemneunuk ®@uiepa. MHOTOJIETHEE, IYKOBHYHOE, TPaBSIHHU-
ctoe pactenue. Ctebens 20—40 cM BBICOTOM, IPSIMOU, TIIaAKui. JINCTh B unciie 4—6, THHEIHBIE, )KeJIo04aThie,
o kparo rrnagkue. Comnserue 5—10 cMm nauHOM, U3 8§—12 BETKOB, PHIXJI0E, KUCTEBUIHOE, IBETOHOXKKHU 1-3 cM
mumHOoH. [lnog — siineBumaHAs KOpoOoUKa, CeMeHa IIIOCKHUE.

L[BeteT co 2-3 nmekajpl anperns A0 KOHIIA Masi, TUIOJOHOCUT — B Mae-HtoHe. [[IoToHoIIeHne exXeTroIHoe,
ymepenHoe. Kcepomesodur, reianoput, ademepona. B KyibType yCTOWYUB.

Convolvulus persicus L. — BbIOHOK TepCHACKHIA. TpaBSHUCTBIA, KOPHEBHUIHBI MHOTOJICTHHK,
15-20 cm BeIcoTOM. CTEONM MPSIMOCTOSYHE U T'yCTO OONMUCTBEHHBIE. JIMCThS AIIUNTHYECKUE, B OCHOBAHUH
OKpPYTJIbIe, KOPOTKOUepemKoBbie. CTEOEIb U JINCThS CH30TO IIBETA, TYCTO OITYIIICHBI BOMIOYHBIMHU BOJIOCKAMH.
[lBeTkM OAMHOYHBIC, HA OTKJIOHEHHBIX MMA3YIIHBIX IIBETOHOXKAX, C JBYMsI MaJICHbKUMH TPUIIBETHUUKAMH.
YamenucTuky MupoKosSHIIeBUIHBIC, BEHUUK OenookparieHnbli, 30—45 MM B tuametpe. [1nog — siineBumHas
Kopobouka, 10—12 MM IHHEIL, 3penas rojasl.

I{BeTeT ¢ Mas 1O HAYaJIO aBrycTa, B YCIOBHX €X SitU MpakTHYeCKH He TUIOJOHOCHUT, Pa3MHOKAETCS Be-
TeTaTUBHO 3a cueT KopHeBwil. l[BeTeHne exerogHoe u oomnpHOoe. Kcepomesodur, ncaMmmopuT, renmodur.
B kynsType ycroituus.
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Ornithogalum fischeranum

Pucynok. BHemnuit Bug MHTpOIyLIEHTOB

Iris aphylla L. — upuc (kacatuk) 6e3nucTHbid. MHOTONETHEE TPABSIHUCTOE U KOPHEBHIIIHOE PACTCHHUE,
25-30 cM BeicoTOM. JIncThs 25-30 cM JUIMHOW, MEUEBHTHBIE, CJIETKA U30THYTHIE, K BEPXYIIKE PE3KO CYKEH-
HbIE, OCTPOKOHEUHbIe. LIBeTkH 67 cM qrameTpom, 6e3 apomarta, CBETII0 (proieToBbie. BHYTpEeHHHUE 1011 OKO-
JIOIBETHUKA MPSIMOCTOSIUUE, HECKOJIBKO IITHPE HAPYKHBIX, BHE3AMHO CYKEHHBIC B ITTMHHBIN HOTOTOK. Tmoq —
y3Kasi KopoOOUKa, ceMeHa OBaJIbHBIC, TNIOCKHE.

[BeTer B Mae, IIIOIOHOCHT B HIOHE. L[BeTeHUe U MIIOJJOHOIIEHHE exeroHoe U odminbpHoe. Keepomeso-
¢ut, rennodut. B KynbType ycTOWMUYNB HA XOPOIIEM TIOJINBE.

Tulipa sogdiana Bunge — ttosbnan corauiickuii. JIyKOBUUHBIH MHOTOJIETHHK, 10-25 cM BeicoToi. CTe-
0enb ronblid. JIMCThs B uncie 2—3, paccTaBleHHbIe, OTOTHYTHIE, CIIETKa KypUaBble, TOJIbIe, IAHIIETHO-IMHEH-
HbI€, HWKHHUH JIUCT OOBIYHO 0OJIee MIUPOKUH, HE MPEBBIIIAIONINH [IBETOK. |[BeTOK Beerma ouH, 10JIM OKOJIO-
IBETHUKA O€Jble, C €Ba 3aMETHBIM PO30BATHIM OTTCHKOM, MPU OCHOBAaHHMHU JKENThie, 15-25 MM UIMHOMH,
HapyXXHBIE MPOJIOJITOBATO-TAHIIETHBIC, OCTPhIC, CHAPYXXH TPA3HOBATO-(OUOJECTOBBIC, MOYTH B 2 pasa yxe
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BHYTPEHHHUX, BHYTPCHHUE SIMIICBUHBIC, TYIBIE, C KOPOTKUM OCTPOKOHEUYHMEM, IPU OCHOBAHUHU CYKCHHBIC U
3/I€Ch CIICTKA PECHUYATHIC.

IIBeTeT B MapTe—ampere, IDIOJTOHOCHT B Mae — Hadalie HioHs. [ImomoHoIIeHne e:KeroIHoe 1 OOMIBHOE.
Kcepodur, ncammodut, rennodur, apemeponn. B kynpType ycTon4uB.

Tulipa schrenkii Regel — Ttronbnan HIpenka. TpaBsSIHUCTBIN, TyKOBUYHBIA MHOTOJeTHHK. CTeOemb 10
3040 cM BBICOTOM, ToJIbIHA. JIUCTBS B uKCie 3, pacCTaBiACHHbBIC, CH30BaThIe, C1a00 BOJHHUCTHIC IO KParo, KO-
poue 1BeTKa. [[BeToK YareBuIHO-THISHHOTO TUIIA A0 7 CM BBICOTOM, OYCHHh H3MEHUYUB 110 (POPME, C JICTKHM
NpusSTHEIM apoMaToM. OKpacka OT KEITOro JI0 TEMHO-KPACHOT'O 1[BETa, OTMEUEHO KENITOE MATHO MO LEHTPY.
[Tmox kopobouka, 10 4 ¢cM JIHHOHN U 2,2 CM ITHPUHOH.

IIBeTeT ¢ KOHIIA ampeis 10 KOHIIA Masi, TUIOJOHOCHUT B MIOHE. LIBeTeHNE U TUIOJOHOIIICHUE SKETOTHOE U
ymepenHoe. Kcepomesodur, rennoput, sdemepona. B KybType yCTOWYUB.

Tulipa biflora Pall. — Tronbrnan aBy1BeTKOBBIN. TpPaBIHUCTHIH, TYKOBHYHBIA MHOTOJICTHUK, 10—20 cM
BbICOTOM. CTebenb ToJblid ¢ ABYMS PacCTaBICHHBIMH JIMHEHHBIMU JIUCTHAMU. JINCTHS TIaAKue, TUHEWHBIE,
HWKHHIA 00JIee IIMPOKUA, 10 2,5 cM JuinHO#. L[BeTkn Menkue, 0JMHOYHbIE, Oelbie, ¢ XENThIM JHOM. [1moq —
OKpyTJasi Kopobouka, 10 2,6 cM ATUHOM U 1,7 CM HIMPHHOM.

IIBeTeT ¢ cepenuHbBI ampeis U 0 Hadaixa Mas, IUIOJOHOCHT B Mac—HIoHe. [[BeTeHne U M0 JOHOIICHHE
exeronHoe U ymepennoe. Kcepomesodur, remuodur, agemepons. B kyabType ycToiuus.

B Tabmune 3 npuBoaaTcs OMOMETPUYECKHE TTOKAa3aTeId HHTPOIYLIUPYEMBIX BUJIOB.

Tabnuma 3

BuomeTrpnyeckne nmokasarejiM peJKHX M HCYe3aI0LIUX BUAOB PacTeHMIi
B MaHIBIIIAKCKOM 3KCIIEPMMEHTAIbHOM 00TAHNYECKOM Caxy

BeicoTa Pa3mep nucTbeB Pasmep nserka
HaumeHnoBaHus
o cTebmst Mopdodonorus miona
pacteHuit JUIMHA, CM | IMUPHHA, CM | JUTHHA, CM | THAMETp, CM
CPEIHSISI, CM
Ixiliorion IIpononroBaro-0yTaBOBHIHAS
tataricum (Pall.) | 24,8+0,2 20,14+0,2 0,2+0,01 5,9+0,1 2,6+£0,06 | xopHuYHEBas C )KUIKAMH KOPO-
Roem. 0ouka, 4,5 cM JUIMHOK
Convgllarla 18,520.4 14,340.6 6.4-0.1 0.720,04 0.9+0.4 OpaHKeBO-KpacHasi, IapOBH/I-
majalis L. Hasl Arojia, THaMeTpoM 10 1 cm
Ornithogalum SliiueBuHAs CBETIIO-KOPUYHE-
fischeranum 30,5+0,9 14,3+0,7 0,3+0,04 1,7+0,02 3,1+0,1 Basi KOpOOOUKa, AUAMETP
Krasch. 10 1 cm
Con\_/olvulus 17.540.4 2.7+0,06 1,9+0,03 2.5:0,03 3.740.2 [apoBuaHO-siIIEBUIHAS
persicus L. KOpUYHEeBas Kopobouka, 1 cM

IIponosroBaro-TpexrpanHas
KopuuHeBas Kopobouka, 4,5 cMm
IIpononrosarasi, KOpu4HeBast
16,5+0,3 11,5+£0,4 0,7+0,1 2,3+0,1 2,7+0,1 KOpOOOUKa ¢ KOPOTKAM HOCH-
KoM, 1,5 cM JmuHOM
BoITsiHyTas TpexcTBopUaTast

5,1+0,05 7,8+ 1,6+£0,04 3,9+0,2 5,1+0,08 KOpHYHEBas KopoOoUKa,

IrisaphyllaL. | 10,8402 | 9,1£02 | 2,4+0,08 | 4,6+0,3 4,9+0,3

Tulipa sogdiana
Litv.

Tulipa schrenkii

Regel .,

4 cM JJIMHON
Tulipa biflora 15.020.4 14,7+ 0.6:0,03 2.5:0,06 53402 Oxpyriias KOpU4HEeBast §
Pall. KopoOouKa, 2,5 cM JJIMHON

[To MopdoMeTprUIeCKUM TTOKA3aTEINSIM HCITBITYEeMBbIE B KYJIBTYPE BHJIBI TPEBOCXOIST SK3EMILISIPHI U3 TIPH-
poaHbIX MecT odutanus. 3a nepuoy HaOmoaeHuit ¢ 2010 mo 2020 rr. He OTMEYEHO MOBPEXKICHUN BpenuTe-
JSIMH 1 3a00J1CBaHUSMHU.

AnHanu3 GeHONIOTHYeCKUX JaHHBIX UCCIIETYEMbIX PEAKHX M UCUE3aI0NINX BUJIOB TIOKAa3aj, 4YT0 Hauboee
paHHee Hadajo BereTald OTMEYeHO Juid TrosbnaHa [llpeHka u TrosblaHa JBYXIBETKOBOIO, Y KOTOPBIX OT-
pacTtaHue HaJ3eMHBIX OpPraHOB OTMEUEHO B 3-i aekazne ¢espani. YacTh BUAOB HAUMHAIOT BereTanuio B 1-i
JieKaJie MapTe — HUPUC OE3NTMCTHBIN, TIOJBIIAH COTJMHCKNHN, MKCUIIHOPUOH Tatapckuid. Bo 2-i nekane mapra
HAaYMHAJIOCh OTpacTaHue nrTuilemieunnka Oumepa. B 3-it mekame mMapra OTMEUEHO OTpacTaHWE JIAHABIIIA
MaiicKoro; Ajs JlaHablma Maiickoro — B 1-2-if gekagax anpessi. Pa3BepTeiBaHNE JTUCTHEB Y HHTPOIYLIEHTOB
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HabmromaeTcs B TeUeHUE 2—3 HeAeNb Mociie HayaabHOro OTPAacTaHMs, B LEJIOM, OTMEUEHBI CPOKH OT 28 des-
pais g0 29 ampers.

Crnenytormast BaxxHast ¢aza Ui HHTPOIYIIEHTOB — 3T0 OyToHM3ausa. CaMble paHHHE CPOKH OyTOHH3a-
UK 3apUKCHpOBaHbI sl HpHca OE3JMCTHOTO U TIOJNbIIaHa ABYLBETKOBOro — 1-2-51 nekansl Mapta. Octanb-
HbIE MHTPOAYLIEHTHI BCTyNAIX B a3y OyTOHM3ALKHU B TEUEHUE alpesis.

I[BeTenune pacteHuii, Kak u ¢paza OyTOHHU3ALMH, IPOXOAWIO B pa3Hble Cpoku. CamMble paHHUE CPOKH LiBE-
TEHHsI OTMEUEHBI JJIs1 TIOJNbIIaHa ABYLBETKOBOrO — 2—3-1 JIeKaabl MapTa. YacTs BUAOB LBETET B ampeie —
upuc 6e3nucTHBIH, TIonbnal Llpenka u TronbHaH corauiickuii. B Mae BETYT HKCUIIMOPUOH TaTapCKUi, MTH-
nemiieuyHuK Puiepa u JaHIBIN MalicKuil. bosee nmo3gHee Hadano NBETEHUS OTMEUYEHO B MIOHE IS BbIOHKA
MIEPCHICKOTO.

3aBs3pIBaHME CEMSTH, HECMOTPSI Ha MEpUOJ] [IBETEHUS, OTMEUYEHO HE JIJs BCEX MHTPOAYLEHTOB. CaMble
paHHHE CPOKH 3aBA3BIBAHMS CEMSTH OTMEUYCHBI JUIS TIOJIBITAaHOB B 1-3-11 nekajax amnpens. B mae Hagano Habro-
Jlajy 3aBS3bIBAaHME CEMSH y HUpuca 0e3IUCTHOrO, nTuuemneynrka dumepa, ukcunuopuoHa tarapckoro. Ha
HIOHB MEeCSI] MPUXOAUTCS (a3a 3aBA3bIBAaHHS CEMSH Y JIaHAbIIa Maiickoro. He maeT cemeHa BRIOHOK MepCcHI-
CKHIA.

OxoHYaHKE BETeTAIlMK TAKXKEe UMEJIO IIUPOKHUH Anamna3oH cpokos. Tak, aemMepoubl 3aKOHYMIIN BEreTa-
LIMIO B Hauaye Jieta — B 1-2 jiekaax UioHA. DTO CICAYIONIME BUIbI: ITULIEMICUHUK Duiliepa, TIOJIbIaHbl U
MKCUJIMOPHOH Tatapckuid. K cepenuHe Mo 3aKkaHYMBAET BEreTaIlMI0 UPUC O€3MUCTHBIA. OCTalbHbBIC BUIBI
PEAKUX W HMCUE3AIONINX PACTeHHWH (JaHIBII MANCKUH M BBIOHOK IEPCHJICKHAN) 3aKaHYUBAIOT BETETAIIUIO
B 1-2 nmexamax oKTsOpSI.

Takum 06pa3oM, IpoBoAUMAsT OOTAHUYECKUM caJloM padoTa Mo BBEJCHUIO B KYJIBTYPY PEAKHX U HCUe-
3a0LIMX BUJOB PACTCHUI 00€CIeYNBAET UX COXPAHEHUE, PA3MHOKCHHE, U3yUYeHHE NX OMOJIOTHH U SKOJIOTHH,
a TaKKe HAKOIUIEHHE MaTepuaia [uig oOMeHa ¢ ApYyruMy OOTaHWYeCKUMH opranu3zanusmu. CoOpaHHBIE KO-
JIEKIMH PEJKUX BUAOB pacTeHHid OOTaHMYECKOrO cafia MOTYT HOCITYKUTh UCTOYHHKOM 00pasIoB I perH-
TPOAYKIUH TaKUX BHIOB B MPUPOJHBIE MECTOOOUTAHUS U ISl BHEAPEHUSI B KYJIbTYPY JACKOPATHBHBIX BUIOB
pacTeHu.

Raxnrouenue

B ycnoBusix MaHTBIIIIAKCKOTO YKCIIEPUMEHTAIBHOTO OOTAHUYECKOTO Cajla BCE UCIBITYEMbIE PEIKHE U
HCYE3aI0IINEe BUIBI TPABIHUCTHIX PACTEHUH MPOXOIAT Bee eHosIornueckue (haspl, peryIsipHO IBETYT U IJI0-
JOHOCST, 332 UCKIIIOYEHHUEM BBIOHKA IEPCUACKOro. Bee TakcOHBI CIOCOOHBI K CaMOBOCIIPOM3BEIECHHIO IIPH CO-
3/IaHAN YCIIOBHU, COOTBETCTBYIOIINX UX IKOJIOT0-OHOIOTHYECKUM OCOOCHHOCTSIM, OTMEUYEHO CEMEHHOE U Be-
reTaTUBHOE BO30OHOBJICHHE.

WHTPOAYLEHTHI TIONOXKUTEIBHO OT3BIBAIOTCA HA YCIOBHUS KYJIbTYPHhI, IPOSIBIISIOT CBOU MOTEHLHAIbHbIC
BO3MO>KHOCTH, YCTOMYUBBI K BPEAUTEISIM U OOJIE3HIM U KITMMATHYECKUM YCIOBHUSIM.

[To uToram BBeZICHUS B KYJbTYPY 3aJI0’KEH CEMEHHOHM (POHI PEIKUX U MCUE3AIOIINX PACTECHUH, IPEJIO0-
KEHO NMPUMEHEHNE BUJIOB B ICKOPATHBHOM Ca/I0BOJCTBE MaHIUCTayCKOH obnacTu.
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I'.T". 'acanoBa, A.A. Iman6aeBa, C. CoipabiOekkbi3bl, [.T. [1loxaesa

MaHrpIIIAK IKCIEPUMEHTTIK 00TAHUKAJIBIK 0aFbl JKaraiibIHAA
JKepCiHAipy Ke3iHae CHpPeK Ke3deCeTiH sKoHe KOMbLIbIN 0apa KaTKaH
eciMIiKTepAiH 0HM0IKOJIOTHSUIBIK epeKlIeTiKTepi

Makanaga MaHFBIIUIAK 3KCIEPUMEHTTIK OOTaHWKAIBIK Oarbl yKaFJalbIHAA MHTpOAyKIMsutaHFaH Kasakcran
PecnyOnukaceinbiH Kpi3pin kiTaObiHa eHrisinreH (6 typ), Peceit ®@enepammscer (1 Typ) xoHe ManrbicTay
o6ubicel (1 Typ) mwenrecin ecimaikrepinin 8 Typiuiy (Ixiliorion tataricum, Convallaria majalis, Ornithogalum
fischeranum, Convolvulus persicus, Iris aphylla, Tulipa sogdiana, Tulipa schrenkii, Tulipa biflora)
OMODKOJNIOTHSAIIBIK ~ €PEKLICTIKTEPIHIH 3€pTTeY HOTWKENepi YCHIHBUIFAaH. MaHFBIIUIAK OSKCIEPUMEHTTIK
GoTaHUKAIIBIK OaFrbIHBIH €X Situ KaFmaiblHIarbl ©CIMAIKTEpAiH OHOIKOJOTHSUIIBIK EpEeKUICTIKTepi, TipIIiiik
(dopmManapsl, onapablH OHOMETPHSIIBIK KOPCETKIMTepi, (HEHOIOTMUIBIK OaKbUIayIapAblH KOPBITHIHABLIAPEI
KenTipinre. 3epTrenred 8 TypaiH 6-bI 3demepounrap, 2-yi y3ak Mep3imai ecimuikrep. bapnbik ecimaiktep
BEreTAlMSHBIH OapIbIK Ke3eHJIepiHeH OTKEeH, TYKbIM MEH BEreTaTHBTI )KOJIMEH COTTi )KaHapTBhUIFaH. 3epTTey
00BEKTiIepiHIH MOPPOMETPISUIBIK KOPCETKIIITEPi TAOUFU ©Cy OpBIHAAPBIHAAFBI YKCAC MATIMETTEPACH aChIIl
Tyceni, OyJ1 eciHAinep KaraaiiblHAa TYPaKTBUIBIKTE KopceTei. EHri3y KOpBITBIHIBICH OOWBIHINA OCIHII CHPEK
Ke3JIeCETIH JKOHE KOWBUIBI Oapa >KaTKaH eCIMIOIKTepAiH TYKBIM KOpBIHA JKaTalbl, TYpiepAi MaHFbIcTay
00bICHIHAA KOoNAaHOabl OayOaKkiiaga maijalaHbpUTyFa YCHIHBUIFaH.

Kinm ce30ep: cupek oHE KOMBUIBII Oapa skaTkaH eciMaikTep, Mopdosorus, (peHoIoT s, OGHOMETPHUSIIBIK,
KOPCETKILITep, MHTPOLYKIHs, MaHFBIIIIAK SKCIEPUMEHTTIK OOTaHUKAJIBIK OAFbl, PEerpoLyKIus.

G.G. Gassanova, A.A. Imanbayeva, S. Syrlybekkyzy, G.T. Shokhaeva

Bioecological features of rare and endangered plants during introduction
in the conditions of the Mangyshlak Experimental Botanical Garden

The paper presents the results of research on the bioecological features of 8 species of herbaceous plants (Ixil-
iorion tataricum, Convallaria majalis, Ornithogalum fischeranum, Convolvulus persicus, Iris aphylla, Tulipa
sogdiana, Tulipa schrenkii, Tulipa biflora), included in the Red Book of the Republic of Kazakhstan (6 species),
the Russian Federation (1 species) and the Mangistau region (1 species) when introduced under the conditions
of the Mangyshlak Experimental Botanical Garden. Bioecological features of plants, life forms, their biometric
indicators, results of phenological observations in conditions ex situ of Mangyshlak experimental botanical
garden are given. Of the 8 studied species, 6 are ephemeroids, 2 species are long-growing. All plants go through
all phases of vegetation, successfully reproduce by seed and vegetation ways. Morphometric indices of research
objects exceed similar data in places of natural growth, which indicates stability in culture conditions. Follow-
ing the results of the introduction into the culture, a seed fund of rare and endangered plants was laid; the use
of species in ornamental gardening of the Mangistau region was proposed.

Keywords: rare and endangered plants, morphology, phenology, biometric indexes, introduction, Mangyshlak
Experimental Botanical Garden, reproduction.
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Hopiaik ecimaikrep Origanum vulgare L. skane Salvia officinalis L.
TYKBIMAAPBIHBIH N VItr0 skaFaaifbIHIAFbI OHTIIITIT]

BroanyantypiinikTi cakray jkoHe TaOUFH pecypcTap/Abl YTEIMABI IaijanaHy Maceleci OyKiianeM emnepi yiriH
€H e3eKT1 MacenenepAin 6ipi 6oabn Kana Oepeni. BHONMOTrusIIBIK pecypcTapAblH TYPaKThUIBIFBIH KOJIAY YILIIH
oJlapAbl YAkl OHAIPYIiH )KETKUTIKTI dKOFaphl JaMbIFaH 0a3achl KaxXeT, all OyJ1 03 Ke3erinae TaOuFHu opTaja Ja,
COHJIali-aK OJIapAbl MOJICHHM JKaFaiffa €Hrizy Ke3iHIe e )KEeKeJereH OpraHu3MAEpIiH JaMy epeKUIeTIKTepiH
AIJIBIH ana 3epTTeyai Tanan ereai. TarsiMapl-xomn uicTi ecimaikrep imringe Lamiaceae Lindl. TykpiMaacs
epeKIle OpbIHFa He. byi TyKpIMIac MeMIIMHAA, COHBIMEH KaTap XalblK MEJUIHHACHIH/A KOHE TaFraM, Hiccy-
KOCMETHKAJIBIK OHEPKACIOiHIC KCHIHCH KOJIAaHBUIATBIH JOPUTIK KoHE 3(pup Mailmsl ecimuiktepre Oaii.
Ocsiapaii ecimaikrep karapeina Origanum vulgare sxone Salvia officinalis sxaraaer. ConpiMeH KaTap Oyi eki
OCIMJIK TYpi Zie KaHyapyiap >keMiHe (UTOOHMOTHK PETiHAE KOCHLIAIBl. 3ePTTEY KYMBICHIHBIH MaKCaThl —
Origanum vulgare L. xone Salvia officinalis L. TykeiMaapsid 3aaichi3IaHabIpYIbIH OHTAMIB HYCKACHIH
AHBIKTAY, IN VItro skaraaiijarkl OHTINITINH AHBIKTAIL, aCCNTHKAIBIK OCIHAI amy. Makasaia Jopitik eciMaikTep
Origanum vulgare sxone Salvia officinalis TyKeIMIapbiH 3aajch3IaHABIPY KYMBICTAPBI JKYPri3iiai sKoHe
3aNaCHI3IAHIBIPY TOCUIAEPIHIH TYKBIMHBIH OHTIIITIriHE dcepi 3epTreiinai. In Vitro ecipy ymiiH GacTankel
OCIMIIIK MaTepHalblHAaH aCENTHKAJBIK, 3aKbIMIAIIMaraH Ta3a ©CIHAI AaJbIHBI, aTaJFaH OOpUTIK ©CiMIIK
TYKBIM/IAPbIH 3QJIaJICHI3IaH/IBIPY TOCLUTIHIH €H OHTAaNIIBICH TaHAABIN albiHgsL Origanum vulgare TyKbpIMBIH
3aNaNChI3AaHABIPYIBIH eH THiMaici TykeiMaapasl 70 % ostaHonveH 1 muH xoHe 1 %-ABIK HaTpwid
runoxiopuaiMer (NaOCl) 5 muH 60iib1 eHereH e OaiKaIbl, aCENTHKAIBIK TYKbIM KopceTkil 93,6 % xoHe
TYKBIMHBIH oHrimriri 97,2 %-as1 kypaasl. An, Salvia officinalis ecimuirinig TyKbIMAapBIH 3a1aICHI3IAHABIPY
Ke31H/e aCENTUKAIBIK )KOHE OHTEH TYKBIMIApABIH €H aKChl yieciMi TyKbIMaapabsl 70 % staHonMeH 5 MUH
koHe 5 %-npIk Hatpuii runoxaopugiMer (NaOCl) 30 MuH 0oiibl eHIeTeH e OaiiKanabl: TYKbIM Ta3anbiFsl 97 %,
aJl eHTimTIK IporeHTi 92,5 % Kypassl.

Kinm ceo30ep: Origanum vulgare L., Salvia officinalis L., 3anancei3 ganapipy, acenTukaibik ocini (KyIpTypa),
in Vitro-gare! TYKBIMHBIH OHTILITIT.

Kipicne

AyBUI MapyanbUIbIFEl OHAIPICIH KApKBIHIATY, KIMMATTHIH ©3Tepyi, )Kep MapbIHAAFbl XaIbIK CaAHBIHBIH
ecyi celIeKIIMOHEepIIeP/IiH aJ/IbIHA )KOFapbl OHIM/I1, TUTACTHKAJIBIK )KOHE KOPIaraH OPTaHbIH CTPECTiK (akTop-
JIapbIHa Te3IMIi ©CIMIIKTEP COPTTApPhIH XKacay MiHAETIH Kosapl. Kazipri yakeITTa KONTereH aybll Mapyanibl-
JIBIFBI JaKbULAAPBIHBIH CEJEKIMACBIHAA IOCTYPII 9ficTepaeH 0acKa OMOTEXHOIOTUSIIBIK TACUIAEP KapKbIHIbI
eHrizityae. bip jxarbiHaH — OyJI CEeJIEKIIMs YIIIiH 0acTanKbl MaTepyan OOJbIN TaObUIATBIH Oaralibl TeHOTHII-
TepJIi almyFa MyMKIHIIK OEpEeTiH KIETKAIBIK HHXKEHEPHS /IicTepi (COMaKIOHIBI BapUaHTTap/ bl aly, KiIeTKa-
JIBIK CeJIeKIust in Vitro myTtarenesi soHe T.60) [1-3]. ExiHii sxaFbiHaH — ©CIMIIKTEP/IiH Oarajbl FTeHOTUIITEPI
MeEH jKaHa COPTTapbiH Te3 KOOEUTYre, COHai-aK CaybIKTHIPhIUIFAH OTHIPFBI3Y MaTepHaJIbiH alyFa MYMKIHIIK
OepeTiH KIOHABIK MUKpOKeOeHTy Taciiaepi [4, 5]. bacTtankbl celeKIUsIbIK MaTepUaIIbl )Kacay IblH, Oarabl
TEHOTUNTEP/I KeJlen KoOeHTy MEH CaKTay IbIH OMOTEXHOJOTHSUIBIK TCIIIEP] HETi3Ti aybll MapyallbUIbIFbL,
T'YI-COHJIIK, )KeMic-)KHJIEK KoHe 0acKa /la JaKbpUIIap CEeNeKIUSICHIHBIH KOJIIaHOATbl MiHAETTEPIiH STy YIIiH
OenceHai KoyimaHbutagel [6—8]. Aunaiiga sGup Mailibel jKoHE IOPUIIK ©CIMIIKTEpAe OHOTEXHOIOTHSUIBIK
onicTep/i NmaiJaaaHbUIBII KYPTi3UITeH 3epTTeyIep canbl oTe a3 neyre 6oxanpl [9-14].

TaTbIMIBI-XOII HiCTI 6CIMIIKTEPAl 3epPTTEYAIH ©3eKTUIIr OipHelle acneKTiiepMeH aHbIKTanansl. bipin-
IIiIeH, OJIAPJbIH KOIIIUIr A9PUTIK eCiMIIKTep OO0JbIN TaObLIaAbl, OJapFa KbI3BIFYIIBUIBIK anTapibIKTak
apTHIN Kellefdi, OWTKeHI KEeHIHeH KOJIJAHBUIATHIH CHUHTETHKAJIBIK Mpenaparrap OH oCEpMEH KaTap, ajam
ar3achlHA Ui eJIeyIIi )kaHaMa 9cep €Tyl MyMKiH, aTal aiTKaH/Aa, alJIepTrUsUIbIK PeakuusuIap TyAbIPYbl MYMKiH.
Ieiry Teri Taburu OOJIBIN KENETiH penapaTTapblH 3UsSH/IBI dcepi a3 eKEeHIIT] KaJIbIFa Oenrii, OyJ1 onapbt
OpTYpJIi aypynapAblH aJIbIH ally MEH eMmjeyle KeHIHeH KoJJaHyFa MYMKiHaik Oepeni. Exinmminew,
maHImaQTTHl KerajalaHablpyaa TaTbIMJIBI-XOII MicTi eCiMAIKTepal maiijanaHy Kasipri yakbITTa KOpIUaraH
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OpPTaHbl OHTANIAHABIPYIBIH KOJDKETIMII JKOHE CAJBICTBIPMAJBl TYPAE ap3aH Kypaibl OONBIN TaObLTyHA.
ArponanamadTrapia eCIMIIKTEpl TaHIay MEH OpHAIacThIpy OaphIChIHIA TEK ICTETHUKAJBIK KaCHETTEPiHE
FaHa eMec, COHBIMEH KaTap (PMTOCAaHUTAPIBIK KACHETTEPIH €CKEPY THIM/II TICUT PETiHAe alTapiIbIKTal ©3eKTi
0o TaObUIaABL. JlaHAmABTHIK TU3alHAAFRl TATBIMIBI-XOII HiCTI OCIMIIIKTEP ayMaKThIH MUKPOKJIMMAThHIHA
OH ocep eTeni, ayaaa IMaTOTeHMi JKOHE IIAPTTHl MATOTeHJI MHKPOOPTaHU3MIEPIiH CaHBIH TOMEHIETIIL,
aJaMHBIH JKYMBICKA KaOIJCTTUIITIH apTTRIPabl, OHBIH IICHXO-3MOIMSIIBIK JKaFTalbIH JKaKcapTamasl, al Oyl
eMJIIK-CayBIKTHIPY KOMIO3UIMSIIAPBIH KYPACTHIPY1a OChI ©CIMAIKTEpIi Maiganany MYMKIHIIUTITiH KeHeHTe 1.

TareiMabl-xom micTi ecimmikrep iminae Lamiaceae Lindl. TykpiMumackl epekiie opbiHFa ue. by
TYKBIMJIAC MEIUIUHAJA, COHBIMEH KaTap XaJiblK MEJHMIMHACHIHIA JKOHE TaraMJIbIK, HiCCY-KOCMETHKAIBIK
OHEPKICINTe KEeHIHCH KOJMTAHBLIATHIH ITOPUTIK >koHE d(up Malmel eciMmikrepre Oait. CoHmal eciMIikTep
karapeiaa Origanum vulgare L. sxone Salvia officinalis L. sxatagsr. ConsiMeH Katap Oy €Ki eCiMIiK Typi e
»KaHyapJap )emi yiria GUToOHOTHK peTiHae Kochutaasl [15].

Origanum vulgare L. — mepcrnekTuBaisl Aopimik, 3Gup Maiisl jKoHE TaTHIMIBI-XOII WIiCTi ©CIMIIK.
Eypona nen AsusHbIH 6ipkatap engepinae tapainrad. OperaHo eciMIiriHig 3(pup Maibl >KOFapbl KYHIBUIBIKKA
ue, ce6ebi apup MalbIHBIH KYpaMblHA TUMOJI OHE KapBaKpOJI KOMIIOHEHTTepi Kipeni. Onap acep eTy Tumi
OOMBIHINIA Ka3ipri yakeITTa 0ap KehOip aHTHOMOTHKTEp MEH aHTUTHCTAMHUHJIK TpenaparTapiaH 1a achlll
tyceni [16]. Salvia officinalis L. — Oy ecimuik >xapTbuiaii Oyra, OuikTiri 50 cM, 6CIMAIKTI KaJbIH TYKTEp
OacKaHHaH KeliH, cabaFbl J1a, JKanbIparsl Ja 003FbUIT-KAChLI TYCTI 00JIabl.

[andeit xampIpaFbIHBIH XAMUSIIBIK KYpaMbIHIIA 9Cep €TYII 3aTTap — 3GUp Maiibl, OHBIH MeJIIepi
2,5%. Ddup MaibIHBIH HeTi3ri KoMmoHeHTi — mwmHeon (15 %-ke meiid), coHBIMEH KaTap L-o-TyHoH,
H-B-rytion, [-o-munen, [-6opueon, -kamdopa O6ap. Y nuKiAi CECKBUTEpIICH IEIPEH aHBIKTAIFaH, ajl
TUTEPIEHASPICH — KOPHY30JI KBIIIKBUIBI, po3MaHOoI. [lopinmik mandeidl XuMHSIBIK KypaMbIHIA iTecrelni
3aTTaphl: UK 3aTTap, TPUTEPICHIEP KBIIIKBUIIAP — YPCOJ XKIHE 0JIeaHO KBIIIKBUIAAPHI Oap.

MenunuHanaa OaKTePUIMITIK JKOHE TYPJi KaObIHYFa Kapchl NaipanaHbuiafbl. JKOFapFbl THIHBIC ally
XKYHECiHIH XKO0J1aphbl KaObIHFaH/a )KOHE aybl3 OWBLUIFaH/a (CTOMATUT) TAMAKTHI ’KOHE aybI3/1bI A0 YIIIiH 3PP
Maibl HE YHTaKTapbl apoMmaTm3alisuiay YOIH Je Konmaneutanel. Atam adTkanga ADK, amreprusra,
THHEKOJIOTHSIIBIK JKoHe Oamnanmapia KaOblHY aypysapblHa Kapchl mNaiigananpuianbl. COHBIMEH Karap, eKi
OCIMJIIK TYpI JIe COHJIIK OCIMIIKTEp KaTapblHA XKaTabl.

3epmmey orcymuvicoinbiy maxcamer — Origanum vulgare sxome Salvia officinalis Tykeimmapsia
3aJ1aJIChI3aHIbIPY/IbIH OHTAMIIBI HYCKACBIH aHBIKTAY, IN VItro »armaijarsl OHTIIITITIH aHBIKTAII, ACETITHKAIIBIK
OCIHIII alTy.

3epmmey mamepuanoapwi dxcamne a0icmepi

3epTTey KYMBICHIHBIH MaTepuaaapsl petinae Origanum vulgare xone Salvia officinalis ecimaikrepinin
TYKBIMIAPHI Tai1a1aHbIIIbL.

AcenTHKabIK OCiHIl aly MaKCaThIHIa OCIM/IIK MaTepHaIIapbIH 3aIalIChI3IaHaBIPY, iN Vitro-ma kierTka,
WIna >KoHE MyILIeNep KyJbTypachl OOHBIHIIA 3KCIEPUMEHTAIIBIK JKYMbICTAD OMOTEXHOJOTHSAA KaJIIbl
KaObUIIaHFaH ojictepre CyieHin >kyprisingi [17]. AnblHFaH MONIMETTEPIiH CTaTUCTHUKAIBIK OHICY
*®yMmbictapsl EXcel Garmapiachiiia xKacaablH/IbL.

In vitro >xarnmaiibinzna ecipy OapbIChIHAA 3aJIANICHI3AAH/BIPY MPOLECIH/IE 3aIaIChI3AaH/IbIPYIIbI areHT-
TepAi, ONapAblH KOHLECHTPALMICHIHBIH THIMIUIIMIH JOHE ©HAEY VYaKbITBIHBIH Y3aKTBIFBIH TaHAAy
3aKpIMJIAIMaFaH Ta3a KyJbTypa >KOHE OSKCIUIAHTTApIbIH JKOFaphl OHIMIUIMH ally YIIIH MaHBI3Ibl ped
aTKapaabl. OCIMIAIK MaTepHaJIapblH 3aJIAJICBI3JAHIIBIPY YIIIH TYpJl 3aJIalICBI3IAHABIPYIIBI areHTTep/i
OpTYPJIi KOHLEHTPALUAAA )KOHE SPTYPIl SKCHO3UIMS yaKbITBIHIA KOJIAaHaIbl. OCIMIIKTIH op0Oip Typi YLIIH
3aJIaNIChI3IaHIBIPYIBIH OHTAWMIIBI TOCUII 3KCIIEPUMEHTAN/IB JKOJIMEH aHBIKTaIabl. 3allajChI3IaHAbIPYIbIH
OHTAMJIBI TOCLI TIpIIIIKKE KaO1IeTTi IKCIUIAHTTAP/IbIH OHYIH Jie KaMTamMachI3 eTyi kaxet [18].

TykpIMIapap! 3aMalChI3AaHABIPY YINiH 3ajalIChI3AaHabpyisl areHT perinae 70 % stun cnmpti, 1 %
XoHe 5 % HaTpuil TUIOXJIOPUT epiTiHAICI KOMAaHbUI1Abl. TYKBIMAAPAb! KBUIB Cyaa Kip cabbiaMeH 15-20 MuH
OO¥BI KYBIT, KEHiH aFbIHIBI CyJa 5—7 peT (caObIHHBIH KOOIKTi Cybl Ta3apraHIla) MIalbIl allbIHAIbI, COJaH
KeliH naMuHap OOKCTBIH imiHAe AucTwiaeHreH cyga 5—-10 muH Ooiibl 3 per masabl. Apbl Kapai
3aJIaJICBI3aHIbIPYILBI areHTTEPAE 3aalIChI3JaHIbIPY KYMBICHI XKYPri3iiesi.

Jopimik  eciMIIKTepAiH TYKbIMIapel ‘2 Mypacure-CKyr KOpPEKTiK OPTaChIHAA OTHIPFHI3BUIIHI.
TykpMaappl ecipyre apHanral Y2 Mypacure-CKyr KOpeKTiK OpTachIHBIH Kypambl: 2,2 r/n Mypacure-Ckyr
yHTarbl;, caxapo3a — 30 1/m; me3onHo3uT — 100 Mr/n; roumue — 2 mr/n; Be — 0,1 mr/n; arap — 7 /1.

24 BecTHuk KaparaHguHckoro yHuBepcuTeTa
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Arap KOCKaHFa JIeliH KOpeKTik opTaHblH pH-bI exmen anbiaasl, pH kepcertkinti 5,7 He 5,8 00TybI KaxKeT.
Erepne kepceTkim oJlaH TOMEH, HE XKOFapbl OoJca ciiTi He 0oJMaca KhIIIKbIT KeMeriMeH 5,8 kepceTkilniHe
KETKIZUTETI.

Bapinbik kypam OetikTepiH KOCHIN OONFaH COH, arapAbl epiTy MakcaThIHIA CY MOHILIACHIHIA 5 MUHYTTaH
KaWHATBHII, OJ]aH COH 125 aTM/KpIChIMIa 45 MUHYT 3aJIaJICHI3IaHIBIPHLIAIBI.

ABTOKJIaBTaHFaH KOPEKTIK OPTaHBI 0eJIME TeMIlepaTypachlHIa CYBITHIN, alfblH aja 3aiajChl3/laH-
JBIPBUTFaH MpoOHpKanapra JaMuHap OOKCTHIH acThiHAa 10 M Memnmepae KyHbIl, KAFall €Til KaThIPBUIBIIL,
COJI KOPEKTIK OpTaiapFa JJaMuHap OOKCTa ©CIMIIIK TYKBIMAAPHI IS/,

3epmmey Hamudicenepi dcone oHbl maioay

OCIMIIKTEpIiH OKIIAyIaHFaH KJICTKAJIAPhIH jKOHE MYyIIeaepin iN Vitro armaiibinaa TaObICThI 6CipyIiH
MaHBI3Ibl MIAPTHl OACTANKbl ©CIMAIK MaTepUANIbIHAH aceNTHKAJBIK, 3aKbIMIAIIMaraH Ta3a KyJbTypaHbl aiy
Oonpin caHanmanel. Kemrteren ecimiikrepie TYKbIMHAH iN VItr0 ecipiireH OCKiHAEPIiH yimaiapsl MeEH
MYyIIesepi eTe Kui maiaanaHpuIaabpl, cededi omap Kelae KEeTUITeH oCIMIIKTEPMEH CAlIbICTBIPFaH/Ia JKOFaphl
KaJUTyC TY3YILi jkoHe Mop(horeHe3 ik KadinerTitikke ue 0omnbin keneai. Origanum vulgare TykpIMbl ©Te ycak
6obin keneni: 0,1 r-ma 1000-rFa sxxybIK TYKbIM Oonansl (1-cyp.). An, Salvia officinalis Tykeiver 2,5 MM GoJtbIn
KeJIeTiH KOHBIP Kapa TYCTI AeHrelek 0oubin keneai (2-cyp.).

q" '

1-cypet. Origanum vulgare TyKbIMbI 2-cyper. Salvia officinalis TyxpimbI

Conpnpikran ga Origanum vulgare TyKbIMBIHAH CTEPHIIB/II OCKIHAED aly MaKCcaThIHAA OPTYPIIi Tacinaepai
Oatikarm kepmik. Origanum vulgare ecimMairiHiH TYKbIMBIH 3aJIaJICBI3MAHIBIPY YIIH 5 TACLT KOJIaHBUIIBI

(3-cyp.).

Origaniim vilgdre ) CAITHEAIBIK, TYEBIMEIH ALY MAKCTEHINFBI
FIAICERIAHIRIPY Taclm

120
100
20
G0
B ZaRpImAanTa H TYHEDM CAHEL, ¥
40 B T3poaTasaneEeL %
50 W GHTEH TYFEIMEAR CAHEI
D .

70 % 3tanon 70 % 31aqon 70 % stadon 70% 3tanon 70% ataHon
(5 MHH) 5% (5 mKuAH) 5% (SMUH) 5% (5 MHH) 5% (5 MKH) 5%
MaOCl (20  MNaOCl (25 MNaOCl {30 MaOCl (35 NaOCl {40
MHMH) MKH) MKH) MMH) MHH)

3-cyper.Origanum vulgare L. TYKbIMBIH 3a1aIChI3IaHABIPY SICTEPi KOHE TYKBIM OHTIMITITiHE acepi
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Origanum vulgare ecimMairinid TYKbIMIapbIH 3aaIChI3IaHIBIPY KE31HE aCENTHKAIBIK KYJIbTYPa Ty IbIH
Makcuman el kuiiri (100 %) HaTpuili THHOXJTOPUAIMEH OHICYIIH Y3aK dcepiH KoixaHy (8 MHH) apKbLIbI
KaMTamach3 et (3-cyp.). Anaiiia 3aianchi3AaHbIpyIbIH OYJ1 BAPHAHTHIH KOJJAHFAH Ke37le TYKHIMHBIH
OHTIIITITIHIH MaWbI3ABIK KepceTKinn Temenaeni (55,0 %). AcenTukanblK KOHE OHI'CH TYKBIMIApIbIH CH
KaKchl yinecimi Tykeimaapas! 70 % stanonmen 1 muH sxoHe 1 %-1p1K Hatpuit tunoxnopuniven (NaOCl) 5
MHUH OOIBI eHJereHae OalKaiabl, aCENTHKAIBIK TYKbIM KepceTkimi 93,6 % jkoHe TYKBIMHBIH OHTILITIri
97,2 %-np1 Kypass! (3-cyp.). DKCMO3UIMS YAKbITHIH OJIaH Opi apTThIPFaH KE3/I¢ aCCITUKAIBIK TYKBIMIAPIBIH
NaibI3ABIK KOPCETKII KOFapbUlaFaHbIMEH, TYKBIMAAP/IBIH OHTIIITIK KOPCETKIll aiiTapibIKTaii TOMEH e M.
Byt 3anancei3nanablpy areHTTEpiHiH KaFbIMChI3 dCepiMEH OalIaHbICThI 00JTyBl MyMKIH.

Tykeimaap 3 kyHHeH Oactanm ene Oactamel, an 30-40 kyH imiame ecim mbikTel (4A-cyper). Con
mpoOupKama ecim IMIBIKKaH OCIMIIKTep/iH JKamblpakTapsl MeH cabakrtapsl Origanum vulgare kammycThIK
KyJIBTYpachlH aly MaKCaThIH/Ia TTaiilalaHbLUIa bl

5
4-cypet. TyksimMHaH ocin mbikkan Origanum vulgare (4) sxone Salvia officinalis (b) ecimmiri

Salvia officinalis L. eciMairiHiH TYKbIMBIH 3aJaJICBI3IAHABIPY YIIIH 5 TOCLT KOJNAAHBULIBI, COMAPIbIH
ilNHAEe aCeNTHKANBIK KyJIbTypa alnyablH MakcuManasl skuimiri (100 %) 5% wHarpuii THIOXJIOpHIIMEH
OHJIEYIiH Y3aK acepin Koamany (40 MUH) apKbIIb KaMTaMachl3 eTiii (4-cyp.).

Salvia officinalis acenTHKaJBIK TYKBIMBIH 71y MaKCATHIHAAFbI
3aJ1aJIChI3AAHABIPY TICiTi

120
100
80
60
40
20

B 3aKpIMIaFaH TYKBIM CaHEL, %

¥ TyKBIM Ta3aJbIFbL, %

H oHreH TYKbIMJIap CaHbI

70 % sranon 70 % sranon 70 % sranon 70 % stanon 70 % sTaHou
(5 mun) 5% (5 mun) 5% (5 muH) 5% (5 MuH) 5% (5 mun) 5%
NaOCI (20 NaOCI (25 NaOCI (30 NaOCI (35 NaOCI (40

MUH) MUH) MUH) MUH) MUH)

5-cyper. Salvia officinalis TyksiMbIH 3aaICEI3 MaHABIPY SIICTEPI XKAHE TYKBIM OHTIIITIrHE dcepi

Amnaiifia 3anaachI3AaHABIPY/IbIH OYJ1 BAPHAHTBHIH KOJJAHFAH Ke3/le TYKBIMHBIH OHTIIITITiHIH MaibI3IbIK
KepceTkii Temenzaesi (57,8 %). AcenTUKANBIK XKoHE OHIeH TYKBIMIIAP/IBIH €H YKaKChI YilleciMi TYKbIMIapabl
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70 % sTaHonMeH 5 MuH xoHe 5 %-nb1K HaTpuii runoxyopuaiMed (NaOCl) 30 mun Ooiibl OHIEreH e OalKa bl
(TyKbIM Ta3ambiFel 97 %, an eHrimrik nporeHTi 92,5 % kypaasi) (5-cyp.). DKCIO3MIHUS yaKbITBIH OJaH dpi
apTTHIPFaH KEe3JIc aCENTHKAIBIK TYKBIMIAPIBIH MaHbI3IBIK KOPCETKIII KOFapbUlaFaHbIMEH, TYKbIMIAPIbIH
OHTIIITIK KOPCETKIlll alTapibIKTali TOMEHeAl. by 3anancei3anplpy areHTTEPiHIH JKaFbIMCBI3 9CepiMEH
OaianbpicThl 00ybl MyMKiH. Salvia officinalisS TYKpIMBIHBIH CBIPTBI KATTHI TYKTi OOJIBIN KeJe/Ii, COHIBIKTaH
J1a 3aJIAJICBI3IaHBIPY areHTTEPiH/Ie Y3aFbIpaK YCTay bl Tajan eTeai. TyKpiMaap 3 KYHHEH KeiiH oHe 0acTabl,
14 xynne 5 cM-nelt eciMaik ecin mbIKTH (4B-cyp.).

Kopuvimoinosi

In vitro kybTypachiH/Ia OKIIAyJIaHFaH YJIIaaap MEH MYIIIEIEpPIi COTTI OCipy aiH MaHbI3 bl AP TTAPBIHBIH
Oipi OacTamKkbl ©CIMIK MaTepHaiblHAH aCeNTHKAIBIK KyJIbTYpaHbl aly Ooibim TaOpuiambl. On yIniH eH
anabIMeH apitik ecimaikrep Origanum vulgare sxone Salvia officinalis TyksiMaapsiH 3a1a1chi3qaHIbIPYIbIH
€H OHTAMJIbI HYCKACHIH KapacThIPIBIK, 013 3epTTey OapbhIChIHIIA TEK aCENTUKAIBIK TYKbIM alyFa FaHa eMec,
COHBIMEH KaTap 3epTXaHaJbIK JKaFmaigarbl OHTIMTIriHe ne OacThl Hasap aymapaeik. Origanum vulgare
TYKBIMBIH 3aJIAJICBI3AaHIBIPYIBIH €H TUIMAICT TYKpIMAapAbl 70 % sTanonMen 1 muH sxoHe 1 %-1bIK HaTpuii
runoxyopuaiMer (NaOCl) 5 mun 0oiibl eHjiereH 1e OaliKaIbl, aCeIITUKAIIBIK TYKBIM KepceTKim 93,6 % xoHe
TYKBIMHBIH  oHrimTiri 97,2 %-mer  kypamsl. Axn, Salvia officinalis L. ecimamirimin TyKbIMIapsix
3aJIAJICHI3aHIBIPY KE3iH/Ie aCeNTHKAIIBIK JKOHE OHI'CH TYKBIMJIAP/IbIH €H JKaKChI YiseciMi TyKbiMuap sl 70 %
ATaHOJMEH 5 MuH xoHe 5 %-apik Hartpuil runoxyopugiMer (NaOCI) 30 MuH Oolibl eHjereHIe OalKaIbl:
TYKBIM Ta3aJbIFbl 97 %, ann eHrimTik npouenti 92,5 % xypansl. Exi eciMaikTe 1e 5KCIO3ULMUS YaKbITHIH OaH
opi apTThIPFaH Ke3/le ACENTUKAIBIK TYKBIMIAPBIH NaibI3/IbIK KOPCETKIII )KOFapbhlIaFaHbIMEH, TYKBIMIAPIbIH
OHTIIITIK KOPCETKIlI alTapibIKTali TOMEHeal. by 3anancei3nanplpy areHTTEPiHIH JKaFbIMCBI3 9CepiMEH
0aifTaHBICTHI OOTYBI MYMKIH.
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C.A. loceimbeToBa, A.K. AmMupona, T.A. Kypbanranuesa,
XK. A6apem, I'.P. Kyprubaesa

BexoskecTh ceMsiH JiekapeTBeHHbIX pactenmii Origanum vulgare L.
u Salvia officinalis L. B ycioBusx in vitro

Ipobnema coxpaneHus: GHOpa3HOOOpa3ys H PaLMOHAIBHOTO HCIIOIB30BAHUS IPHPOJHBIX PECYPCOB OCTACTCS
OIHOW W3 CaMbIX aKTyalbHBIX Ul CTpaH Bcero mupa. J[msi moAIep)KaHusl YCTOHYIMBOCTH OHOIOTHISCKHX
pecypcoB HeoOX0auMa JOCTATOYHO pa3BuTas 0a3a I MX BOCIPOM3BOJACTBA, YTO, B CBOIO OYEpelb, TpeOyeT
HPEABAPUTEIHFHOTO M3yUIeHHUs OCOOCHHOCTe! Pa3BUTHsI OTACIBHBIX OPTaHM3MOB KaK B €CTECTBEHHOH Cpefe,
TaK W [P MX BHEAPEHHH B KYJIBTYPHYIO cpexy. Ocoboe MECTO CpeH MPsHBIX PACTCHUI 3aHUMAeT CeMEHCTBO
Lamiaceae Lindl., koropoe 6orato jekapcTBeHHBIMH 1 3(DHPOMACITHYHBIME PACTCHHUSAMH, [IHPOKO HCTIONb3Y-
€MBIMH B CEMEWHOMN MEIUIIMHE, 4 TAK)KE B HAPOIHON MEUIINHE U MUNIEBOM MPOMBIIUIEHHOCTH, MapHrOMEpHON
U KocMeTHYecKoi npoMsinuieHHocTH. K TakuMm pactenunsiM otHocsites Origanum vulgare u Salvia officinalis.
Kpome Toro, o6a Bua pacteHHii 100aBIAIOT B KauecTBe (PUTOOHMOTHKOB B KOPM JKHBOTHBIM. ABTOpaMH
HPOBE/CHBI paboThl MO CTEPHIM3ALMH CEMsH JIeKapCTBeHHBIX pactenuit Origanum vulgare L. u Salvia
officinalis L. u BiusiHME crOCOGOB CTEPHIM3ALMKA Ha BCXOXKECTh ceMsH. J[isi BhIpamquBaHus in Vitro us
HCXO/HOTO PaCTHTENBHOTO MaTeprania Oblla IIOTydIeHa acenmTHIeCKasl, HEMOBPEKACHHAsS YHCTasl KyIbTypa, U
ObUT BEIOpaH HanOO0JIEe ONTUMAIBHBIN METO CTEPHIIN3ALMH CeMSH ITHX JICKAPCTBEHHBIX PACTECHHUI.

Knroueswie cnosa: Origanum vulgare L., Salvia officinalis L., crepunusanus, acentudeckas KyJbTypa,
BCXOKECTh CEMsH N Vitro.

S.A. Dossymbetova, A.K. Amirova, T.A. Kurbangaliyeva,
Kh.Zh. Abdresh, G.R. Kurtibayeva

Germination of seeds of medicinal plants
Origanum vulgare L. and Salvia officinalis L. in vitro

The problem of biodiversity conservation and rational use of natural resources remains one of the most pressing
problems for countries around the world. To maintain the stability of biological resources a sufficiently
developed basis for their reproduction is required, which, in turn requires a preliminary study of the
developmental features of individual organisms both in the natural environment and during their introduction
into the cultural environment. A special place among the spice plants is occupied by the Lamiaceae Lindl.
family. It is rich in medicinal and essential oil plants, which are widely used in family medicine, as well as in
folk medicine and food industry, perfumery and cosmetic industries. Such plants include Origanum vulgare
and Salvia officinalis. In addition, both plant species are added as phytobiotics to animal feed. The article deals
with sterilization of seeds of medicinal plants Origanum vulgare L. and Salvia officinalis L. and the effect of
sterilization methods on seed germination. For in vitro cultivation an aseptic, undamaged pure culture was
obtained from the original plant material, and the most optimal method for sterilizing the seeds of these
medicinal plants was chosen.

Keywords: Origanum vulgare L., Salvia officinalis L., sterilization, aseptic culture, seed germination in vitro.
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Development of technology for biological treatment of oily wastewater
with a consortium of microorganisms, microalgae and aquatic plants

The article describes the diversity of oil products that are the main sources of wastewater pollution. The dis-
solved or liquefied oil forms a floating layer on the water surface. The large emissions of different crude oil
sources and household waste into the environment cause great damage to wildlife. It is evident that many types
of oil sources are carcinogens. The article provides information on emissions of toxic compounds of industrial
enterprises into the atmosphere and their adverse effects, including on human health because toxic compounds
can cause many diseases. The methods of biotechnological treatment by mechanical, physicochemical and bi-
ological purification of water sources contaminated with oil waste are discussed. In particular, the importance
of biological purification, petroleum technology, and microbiological purification and nanotechnological meth-
ods of water purification has been widely examined. The article contains information on water purification
method using microalgae, biological filters, and wastewater treatment through aerotanks. Methods to purify
phenolic compounds from wastewater such as adsorption, ion exchange, liquid-liquid extraction, chemical ox-
idation, electrochemical methods, solvent extraction, precipitation and biodegradation are considered. The role
of some economically efficient and promising methods of bioremediation to eliminate and neutralize petroleum
hydrocarbons and some pollutants in removing phenolic compounds is analysed.

Keywords: biological purification, microorganisms, microalgae, pollution, environment, biotechnology, phe-
nol.

Introduction

Oil products are the most polluting substances in wastewater. It is very important to determine the content
of pollutants in water sources. According to UNESCO data, unknown groups of hydrocarbons in oil, heating
oil, kerosene, lube oils and their mixtures are among the top ten most dangerous pollutants in the world. Oil
products can emulsify in solutions, dissolve and form a floating layer on the surface of water [1].

In the world the different technologies for widespread production, transportation and use of crude oil
waste as clean energy source. Each stage of oil processing leads to oil spilling resulting in environment pollu-
tion. The introduction of crude oil, industrial pollutants and household waste into the ecosystem have a nega-
tive impact on the health of people, plants and animals, as most pollutants are carcinogenic. This is more than
0.005 billion deaths annually. Environmentally friendly and inexpensive treatment methods are needed to re-
duce, decompose or eliminate toxic contamination crude oil and industrial waste that affect the environment
from wastewater [2].

Mainly contaminants enter the ecosystem through industrial wastewater and include pesticides, metabo-
lites, pharmaceuticals, personal care products (PPCP), environmentally hazardous food additives and industrial
waste such as nanometals. The resulting pollutants are usually not controlled, but may adversely affect the
recipient's ecosystem [2].

Methods of collection and treatment of waste water from chemical impurities are systematically intro-
duced at oil transport enterprises. Wastewater of oil transportation companies contains oil products, which can
be used in the national economy after separation from water. However, water sources are contaminated with
toxic compounds, including heavy metals [3].

Due to various industrial and household wastes, some heavy metals, such as cadmium (Cd) and lead (Pb),
enter the water and contaminate the entire water system. Biomagnification in aquatic flora and fauna products
is even more toxic due to the excessive flow of heavy metals into water sources in the form of non-ferrous
plastics and electronic waste. These toxins cause many disorders in the human organism, for example, chro-
mium 1V is carcinogenic and very toxic in nature, and it causes many diseases, such as lung sensitization, nasal
sinus cancer and skin ulcers [3].

30 BecTHuk KaparaHgmMHCKoOro yHusepcureTa



Development of technology for biological treatment ...

Renal failure is caused by cadmium poisoning, as well as nervous disorders and mental retardation are
associated with lead poisoning. The public is concerned about the negative impact on human health, which is
directly related to the use of biota (seafood) contaminated with high concentrations of heavy metals [3].

Various acid-base reactions are important in water because their ions affect the chemical composition and
pH. Hydrogen ions are sufficient in an acidic medium, most of which consists of negatively charged ions, so
there is little space left to bind heavy metals. Therefore, most heavy metals are soluble. The soluble forms of
heavy metals are harmful because they are available to aquatic organisms and easy to transport. High levels of
Biological Oxygen Demand (BOD) and Chemicals Oxygen Demand (COD) were caused by contamination of
industrial facilities in northern Kashipur. The level of heavy metals Cr > Cd > Pb is recorded in river water
samples. This is due to the fact that such pollution can be caused by the incineration of a large amount of
industrial waste, agricultural waste, plastics and electronic waste. When examining river water samples it was
found that water contains high concentrations of cadmium along with other toxic metals. Heavy metals are
found in the kidneys of Channa punctatus fish. Fish kidneys are a good indicator of pollution as an object of
study. During the cleaning phase the level of metal in the kidneys is high or may increase for some time,
depending on the excretory function of the kidneys. This study showed high levels of Cd, Pb and Cr in seafood.
Lead poisoning can cause many diseases in children and adults, depending on the dose. It causes many prob-
lems, such as seizures, coma, kidney failure and high mortality rates, which do not significantly affect metab-
olism. Adults are more exposed to lead than children. The health effects of cadmium are exacerbated by human
failure to release cadmium. High doses can cause severe irritation due to effects on the respiratory system. In
addition, cadmium leads to chronic lung disease and testicular inflammation. One of the most toxic compounds
in water sources is cadmium, because it is released into the environment due to high fuel consumption [3].

In addition, pollution of the environment of the Kazakhstan part of the Caspian Sea by heavy metals poses
a threat not only to millions of inhabitants, but also to the flora and fauna of the Caspian Sea. Pb and Cd in soil
samples in Atyrau and Mangistau regions were within the normal limits, but samples from Aktau region ex-
ceeded the MAC (Maximum Permissible Concentration) for lead gleaned from these studies [4].

Biotechnological methods are very efficient and not hazardous in cleaning the environment and water
sources from oil spills. The main biotechnological methods of oil waste control are bio sorption, microbiolog-
ical and natural self-purification. Currently a large number of bio sorbents are produced, which differ in the
variety of cultures and vectors of microorganism cultures immobilized on them. Various organic and mineral
sorbents are used as carriers of microorganisms, such as activated carbon, zeolite minerals, etc. [5].

There are usually various types of mechanical, physicochemical and biological purification. Mechanical
purification devices include sand traps, oil interceptors, sumps, flotation and filtration devices, etc. In these
installations large dispersed impurities are removed. Physicochemical purification refers to flotation devices
using chemical reagents and coagulants for colloidal impurities. Biological purification facilities include aer-
ation tanks, bio filters, biological ponds and many others [2].

Biological method is universal for organic wastewater treatment. Microorganisms use various substances
contained in wastewater as a source of nutrients in the metabolic process. The task of biological purification
is the transformation of organic pollutants into harmless oxidation products H,O, CO,, NOs, etc. The process
of biochemical destruction of organic pollutants in waste treatment facilities is carried out under the influence
of many simple microorganisms and bacteria. For the proper use of microorganisms in biological purification
it is necessary to know the physiology of microorganisms, processes of nutrition, respiration, growth and re-
production [2].

Recovery and purification methods have proved their efficiency in decomposing certain contaminants.
Although many microorganisms can decompose various pollutants, industrial wastewater purification schemes
typically involve aerobic biological processes that have proved ineffectiveness due to poor biological degra-
dation when used in combination with some pollutants. The current global challenge is to develop the most
appropriate methods of waste control and disposal without compromising the environment. One way to remove
oil waste from water sources is to use nanoparticles to reduce the amount of toxic compounds [2].

Nanotechnological methods used in water purification include coagulation and precipitation, adsorption,
membrane filtration, photocatalysis and biological degradation (biodegradation of cenobiotics by microorgan-
isms) and the processing of persistent pollutants. The risks of some pollutants to the environment and health
have not yet been studied, so research is underway to find an effective way to combat health risks. The only
option is to remove pollutants by physical, chemical and biological methods or toxic compounds from the
environment [2].
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The potential of nanoparticles from bulk solids has revolutionized recovery technology. Nanotechnolo-
gies are characterized by the use of small industrial particles in nanoscale (< 100 nm) in the structure of nano-
particles. Nanoparticles are widely used to restore contaminated soil and contaminated water. They can appear
naturally or in the form of special materials and random byproducts in production processes [2].

Biosynthetic nanoparticles are used as effective sorbents for contaminants. Environmental additives in-
clude indoor and outdoor air purification, water and wastewater treatment, soil and groundwater treatment.
Land, air and water treatment with nanomaterials provide efficient and inexpensive methods of cleaning the
environment due to the rapid reaction of nanoparticles and their treatment. Thermally activated persulfate can
effectively break down tricsolan (TCS) in the soil. TCS is used to determine the amount of toxic compounds
and microbial activity in the soil. For example, nitrogen cycling in soil is disturbed by exposure to a TCS
concentration of 10 mg/kg. Nanoparticles in soil repair often use nanometer length scale zero-valent iron in
decomposition of halogenated organic compounds. Nanoscale calcium peroxide is used to remove organic
matter from the soil, while crude oil, including gasoline and nanoscale metal oxides, is also useful for absorbing
metals from the environment [2].

Each living organism differs from the non-living organism by the presence of metabolism, which includes
the absorption of nutrients and excretions. The main metabolic processes are nutrition and breathing. Biochem-
ical treatment of industrial wastewater containing oil products is carried out in air filters (biofilters), aerotanks
and biological ponds [6].

Green chemistry is an entirely new branch of environmental chemistry that is designed to help researchers
find green alternatives to existing chemicals through solvents, energy use, toxicity, etc. Paul T. Anastas and
John K. Warner developed this method, and then 12 principles of green chemistry were created. Water sources
contaminated with some heavy metals (for example, chromium) can be purified by microalgae and aquatic
plants [6-8].

Purification of water with microalgae is a method based on biocatalysis. Many studies have shown that
urban wastewater, as well as industrial wastewater and agricultural wastewater, can be treated with microalgae
because microalgae reduce COD and BOD, Kkill E. coli bacteria, and use phosphorus and nitrogen as energy
sources. In addition, the unique methodology of the study includes environmental assessment. Evaluation is a
systematic study of the method in accordance with 12 principles of green chemistry, and an assessment of
stability shows compliance with these principles. It is recommended to clean water and soil from oil residues
by microbiological methods. It is distinguished by the genetic stability of microorganisms, storage viability,
and the ability to quickly remove many toxic compounds [6, 9].

Biofilters are tanks made of reinforced concrete or brick, the bottom of which is filled with filtering
materials and irrigated with waste water. Slag, gravel, plastic etc. used to load biofilters. Treatment of
wastewater in biofilters is carried out under the influence of microorganisms that fill the water surface and
form a biological film. Microorganisms separate organic substances from water upon contact of wastewater
with this film [1].

Treatment of wastewater through aerotanks is carried out under the influence of clusters of microorgan-
isms (active sludge). Aerotanks are reinforced concrete tanks 30—100 m or more in length, 3-10 m wide and
3-5 m deep. Air and nutrients are delivered to aerotanks for normal life. Advantages of biological treatment
for removal of various organic compounds from waste water, including toxic ones, are simplicity of equipment
design and relatively low cost of operation. The disadvantages of using aerotanks include high capital costs,
strict compliance with the treatment process, the toxic effect of some organic compounds on microorganisms,
and the need to dilute wastewater in the presence of high concentrations of impurities. In the production of oil
products some reagents cause corrosion damage; solutions of alkali, phenolic acid, ketones, furfurol, sulfur are
used in the processing of crude oil. However, these oil wastes also contain a small amount of phenolic com-
pounds. Phenol content in oil reaches 0.1 %. Water sources are often contaminated with phenolic compounds
during the extraction of important compounds from oil products. Therefore it is important for water sources to
be purified from phenolic compounds [1].

The main pollutant in the world is phenol, which is absorbed differently into aquatic and terrestrial eco-
systems. Due to its high toxicity at low concentrations and water-soluble properties, it easily accumulates in
the food chain and has adverse effects on flora, fauna and humans. Phenol and its derivatives are often found
in wastewater of some industries such as coal tar, pharmaceuticals, pesticides, fertilizers, antiseptic lotions,
leather plants, paper and cellulose. Phenol can be harmful when inhaled, touched or swallowed; for example,
it causes severe eye irritation, respiratory diseases, and muscle spasms in animals. After a long period high
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levels of phenol can cause serious damage to the heart, kidneys, liver and lungs. Treatment of wastewater and
water uses different disposal methods (biological, chemical and physical) due to negative effects of phenol [7].

Methods such as adsorption, ion exchange, liquid extraction, chemical oxidation, electrochemical meth-
ods, solvent extraction, precipitation and biodegradation are used to remove phenol from aqueous solutions.
In recent years biological processes (bio sorption and bio degradation) have attracted a lot of attention as an
inexpensive but effective, flexible and environmentally friendly alternative. In particular, the biodegradation
method is usually used in the treatment of organic pollutants, since it allows the decomposition of compounds
into inorganic mineral components. A large number of natural microorganisms, including bacteria, fungi and
algae, are capable of bio sorption and decomposing phenol. There are many studies on the degradation of
phenol by bacteria and fungi [7].

Many strains of bacteria decomposing phenol have been genetically identified and isolated. The Pseudo-
monas and Bacillus families of bacteria are widely used in the study of phenol biodegradation. Bayramoglu
and colleagues showed that F. trogii (fungi species) are able to degrade and bio sorb phenol and 2-chlorophe-
nol. Stoilova and others noted that a strain of Aspergillus awamori NRRL 3112 fungi could decompose large
amounts of phenol. Several additional studies have been conducted on the degradation of phenolic compounds
by algae, which have proved that algae also decomposes phenols. Kelknar and Kosarnik tested that Chlorella
sp., Scenedesmus obliquus and Spirulina maxima can cleave phenol as a carbon source in a carbon-free envi-
ronment. Sargassum muticum (brown algae) was used to effectively purify phenol, 2-chlorophenol and 4-chlo-
rophenol [7].

This study aims to investigate the effectiveness of phenol removal by viable Scenedesmus regularis. After
incubation of phenol with S. regularis, High Pressure Liquid Chromatography (HPLC) determined the residual
phenol concentration with a retention time 4.0 minutes. Calibration curve is obtained from basic standard so-
lutions of phenol (5, 10, 25, 50 and 100 ppm). The ratio of linear to reproductive correlations exceeded 99 %.
The dependence was linear and exceeded 99 % of the correlation coefficients, which indicates the purity of the
analytical results. The calculated limits of detection (LOD) and quantification (LOQ) values were 91.3 and
30.1 ppb. For the accuracy of sample analysis the measurement of the known phenolic standard concentration
(30 ppm) is accompanied by standard measurements. Standard deviation and relative standard deviation of the
phenol sample were 30.19 ppm, 0.55 ppm and 1.83 %. After the biodegradation process the phenol peak is
completely lost or its intensity decreased. This result showed that Scenedesmus regularis completely removes
all phenols. It is known that purification of contaminants by biological materials can occur through three pro-
cesses: biodegradation, biosorption and bioaccumulation. When the main absorption peak of the molecule
disappears or a new peak appears, the removal process usually occurs due to biodegradation [7].

Bioremediation is a process of decomposition of organic substances based on the natural ability of soil
microorganisms to eliminate environmental pollutants. Bioremediation is a cost-effective and promising bio-
technological approach that eliminates or neutralizes various pollutants, including petroleum hydrocarbons,
and raises concerns about natural biological activity. It has advantages over methods of detoxification or de-
composition of pollutants in the environment [2].

Bioremediation as cleaning technology

There are several ways to clean the contaminated environment but biological treatment is the most relia-
ble, affordable and economical strategy. Bioremediation is the ecologically safe and effective method of res-
toration based on science about biodegradation, which uses ability of bacteria completely to delete pollutants
from environment or to reduce their quantity to safe amounts at the expense of mineralization. Bioremediation
provides complete conversion or removal of organic compounds and is the best way to clean the environment
even at low concentrations and crude oil contamination. According to Wolejko et al., microbiological disin-
fection of contaminated media is an effective alternative to physicochemical treatment. The use of improved
bioremediation technology adds nutrients to eliminate certain contaminants that are rapidly decomposed by
bacteria, or to facilitate the rate of decomposition [2, 10].

Bioremediation is a process involving a number of technologies that destroy organic compounds of nat-
ural or established microorganisms. Although the science of bioremediation is simple, the design and imple-
mentation of a rehabilitation programme requires considerable experience and knowledge [2].

Therefore, advances in science and technology such as manipulation, design, and application of various
input parameters are very important for increasing the rate of biodegradation. Efficiency of bioremediation
treatment is reduced depending on environmental factors, properties of contaminants and soil matrix [2].
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Bio stimulation involves manipulating abiotic factors to increase the rate of nutrient uptake to eliminate
local contaminants or to stimulate the destructive capacity of microorganisms. Bio stimulation is carried out
only in the presence of local microorganisms capable of degradation, but its speed is slow and needs to be
increased. Studies have shown that the addition of nutrients to the contaminated environment stimulates bio-
degradation by increasing microbial biomass, which dramatically increases the rate of removal of crude oil.
However, the optimum concentration and types of nutrients required for active decomposition of pollutants
vary considerably depending on soil conditions. Excessive concentrations of nutrients in the ecosystem can
also cause toxic reactions [2].

Conclusions

The study showed that various seafood organizations found that the level of metals in some seafood ex-
ceeded the permissible level for human consumption. The results showed that the kidneys of common edible
fish Channa punctatus showed contamination of the aquatic environment with heavy metals, as well as, ac-
cording to the World Health Organization, exceeded the established limit in water.

During cultivation in model microalgae and some aquatic plants, the absorption of chromium increases
with increasing metal concentration. During the cultivation microalgae and some aquatic plants in the model
run, chromium sorption increased with increasing metal concentrations. These experimental results show the
further use of water crops for the treatment of wastewater contaminated with various pollutants, including
heavy metals and oil waste.

In the future it is planned to carry out experimental work designed to purify wastewater from oil and oil
products using some aquatic plants and algae.
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MyHaiiMeH J1acTAHFAH aFbIHABI CYyJ1apAbl MUKPOOPTaHU3M/Iep,
MHMKPOOAJABIPJIAP KIHE CY 6CIMAIKTepPiHiH KOHCOPUUYMBbIHAH
OMOJIOTHSIJIBIK TA3aPTY TEXHOJIOTHSICHIH Kacay

Makanazia MyHail eHIMAEPiHIH allyaH TYPJIUIIr Typajibl aiThUIFaH, aFbIH CyJIapsl €H Kell JaCTAaHThIH MyHai
Ke31epi Oonbin TaObUTambl. MyHaHABIH Tapalysl epireH Hemece 0oc Kyhze, cy OeTiHAe KaJKpIMasbl Kabat
Ty3eni. MyHail mmki3ar ke3AepiHiH adyaH TYPJIUIT] >KOHE TYPMBICTHIK KaJIABIKTApPIBIH CHIPTKBI OpTaFa Kell
MeJmiep/e OemiHyi HOTIDKEeCIH e Tipi TAOUFaTKa YIIKeH HyKcaH KenTipyae. COHABIKTaH, MyHail Ke3epiHiH KoI
TYpJIepi KaHIeporeH i OOMNbI TaObIanbl. ABTOpIJIap MaKanaia eHAIPICTIK KOHIBIPFbUIApAaH IIBIKKAH YBITTHI
KOCBUIBICTAP/IbIH ayara Tapajybl )KOHE OJIApABIH JKaFBIMCBI3 9Cep €Tyl Typasbl MATIMETTep KeNTipreH. YBITTH
KOCBUIBICTAP/IBIH SCEPIHEH KONTEreH Ke3JeHCOK aypy Iap IbIH Iaia 00Ty BIKTHMAaJIBIFEI ©T€ KOFaphl eKeHIIT1
TypaJibl alThUIFaH. MyHail KaJaAbIKTapMeH JIACTaHFaH Cy Ke3JepiH OMOTEXHOJIOTHIBIK dAicTepAl naliaanana
OTBIPBII, TA3apTy TocLuAepi KenTipinreH. MyHIarbl, MEXaHHKAIBIK, (PU3UKa-XUMHSIIBIK KOHE OHOTOTHSIIBIK
Ta3zapTyJapAblH TYpJepi KapacThIpbUIFaH. ©cipece, OHMOJOTHAIBIK Ta3apTyIblH MaHBI3BI, KalTa eHICY
TEXHOJIOTHACHI, MHMKPOOPTaHM3MJIED KOMEriMeH Ta3apTy oOfiCi JKoHEe CyIbl Ta3apTyla KOJJAaHbLUIATHIH
HAHOTEXHOJIOTMSUIBIK oJlicTepre KeHiHeH ToKTanraH. Cynsl MHKpOOAIABIpiap apKbUIBI Ta3zapTy Tacili,
Ouocysriiep KeMeriMeH Ta3apTy JKOHE aFblH CyJapAbl a’poOTEHKTEp apKbUIBl Ta3apTy YIepici Typaisl
MOJIIMETTep JKUHAKTaIFaH. AFBIH Cy KypaMBIHIAFb! (GeHOJIIBI KOCBUIBICTAapiaH Ta3apTy YIIiH aJcopOuus, HOH
IMacy, CYMBIK CYHBIKTBIKTBI 3KCTPAKIUSCHL, XUMHSUIBIK TOTBIFY, SIEKTPOXUMMSUIBIK QIICTEp, epiTKIITepI
aly, TYHJBIPY %oHE OHOIerpaalns CUSKTHI 9icTep TajkplianraH. JKoHe e heHoIbI KOCUIBICTApAbI KO/Ia
Kei0ip MHKpOOaIIBIpIapAblH MaHBI3Bl KapacThIpbUIFaH. MyHail KeMipcyTeKTepi MeH KeiOip JacTayIusl
3aTTapAbl JKOI0 JKOHE ONlapAbl OelTapanTaHIAbIpy YIOIH SKOHOMHUKAIBIK THIMAI JKOHE OoJamarsl 30D
OmopemMenuanus TCUT Typasibl MOJTIMETTEp KeATipiJireH.

Kinm ce30ep: OMONOTHSIIBIK Ta3apTy, MHKPOOPTaHM3MJEP, MHUKPOOAIIbIpIIap, JIACTaHy, KOpIIaFaH OpTa,
OHOTEXHOJIOTHS, CHOII.

I'.1. Epnazapoga, XK.M. byxap6aesa, b.K. 3asnan, C.K. Typamesa, I'.K. Omaposa

Pa3pa0boTka TexHO0J0ruu 0MOJIOrHYEeCKOH OYUCTKH
HedTecoaepKAMX CTOYHBIX BO/I C MOMOIIbI0 KOHCOPIIHYMA
MHUKPOOPTraHU3MOB, MUKPOBO/0POCJ/ieil U BOAHBIX pacTeHU M

B cratee paccmoTpeHo pa3HOOOpasme HedTempoxyKTOB, KOTOPHIE SBISIOTCS OCHOBHBIMH HCTOYHHKAMU
3arpsi3HEHHs1 CTOYHBIX BOJ. PacnpocTtpaHeHue He(TH B pacTBOPEHHOM WM Pa3KM)KEHHOM Buie oOpasyer
TUTABAIOIIUH CJIOH Ha MOBEPXHOCTH BOJBL. B pesyibrare 60ybIIMX BHIOPOCOB pa3HOOOPa3HBIX HCTOYHUKOB ChI-
poii He(TH 1 OBITOBBIX OTXOJIOB B OKPYIKAIOIIYIO Cpely HAHOCUTCSI OTPOMHBIH yIiep0 qukoii npupoae. [loromy
YTO MHOTHE BU/Ibl HICTOYHHKOB He()TH SIBJIAIOTCS KaHIeporeHaMH. B cratbe npezcrasieHa HHGOpMAaIus O Bbl-
Opocax B aTMoc(epy TOKCHYHBIX COSIUHEHUI NMPOMBINIIEHHBIX MPEANPUSITHA U X HEeOIArONpHATHBIX I10-
CIIEJICTBUSIX. A TaK)Ke TOKCHYHbBIE COSANHEHHS MOTYT BBI3BIBATh MHOXKECTBO CIydaiHBIX 3a0oneBanuit. Cymie-
CTBYIOT METO/IbI OUHCTKH 3arPSI3HEHHBIX HE(TEOTXOJAMH BOJHBIX HCTOYHHKOB C HCTIOIb30BaHUEM OHOTEXHO-
JIOTHYECKAX METOIOB. ABTOpAMH W3y4YCHBI BHIBl MEXAHUYECKOW, (PUIUKO-XUMHUYECKON M OHOIOTHUECKOH
OYHCTKH. B yacTHOCTH, IIMPOKO 00CYXaanach BaXKHOCTb OMOJIOTNYECKOH OUUCTKH, TEXHOJIOTHH TIepepaboTKHy,
MHKPOOHOJIOTHYECKOH U HAHOTEXHOJIOTHYECKOI MeTo/10B 04uCTKH Boabl. CoOpana uH(poOpMarus o crocobe
OYHCTKH BOJBI C TIOMOIIBI0O MHKPOBOJOPOCHEH, OMOGUIBTPaMH M OYHCTKE CTOYHBIX BOJ Yepe3 a’dpOTEHKH.
OOCyXIeHbI TaKKe METOIbI, KaK aJcopOIHs, HOHHBIH 00MEH, )KHAKOCTHO-KHIKOCTHASI SKCTPAKIUS, XUMHYe-
CKO€ OKHCJIEHHE, IEeKTPOXUMHIECKHE METOMBI, SKCTPAKIUS PAaCTBOPUTENEM, OCaKACHHE M OHOJerpagaris
JUISL OYUCTKU (DEHOTBHBIX COSTMHEHUH U3 CTOYHBIX BOA. PaccMoTpeHa posik HEKOTOPBIX MHKPOBOAOPOCIEH B
yaaneHn# (HeHONBHBIX coequHeHuid. [IpuBenena nadopmarms 00 IKOHOMUIECKHX 3(PPEKTUBHBIX U TIEPCIIeK-
THUBHBIX METOJ[aX OHOpeMeIHaIliHN I yCTPAaHSHUs! 1 00e3BPEKNBAHUS HEPTIHBIX YTIEBOAOPOIOB H HEKOTO-
PBIX 3arps3HSIONINX BEIIECTB.

Kuioueswle cnosa: GUONOrnyeckas 04ucTKa, MUKPOOPTaHU3MbI, MUKPOBOIOPOCIH, 3arPsI3HEHHE, OKPYKaroIIast
cpena, OMOTEXHOIOTHs, (PEHOIT.
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Development of cryopreservation methods of seed of Nepeta cataria

This article presents the summarized data on cryopreservation of seeds of the medical plant Nepeta cataria.
Cryopreservation is a highly promising method for saving of seed materials, allowing to organize long-term
storage without viability loss. The purpose of present work is to optimize conditions of cryopreservation of
seed materials of Nepeta cataria. Assessment of seed survival rate in the storage showed a linear decrease in
seed viability and energy of germination. After 30 months of storage at the low positive temperature (+5 °C) in
paper pack seed rate decreased to 12.0 % and energy of germination to 11.2 %; after 4 years of storage seeds
lost viability. During conduction of research the type of container, condition of thawing, optimal moisture of
seeds and cryoprotectants are optimized. The optimal container for cryopreservation in liquid nitrogen was
plastic cryo tubes; defrosting at room temperature. The best seed rate is found at moisture 3 %; the best cryo-
protectant was glucose, the optimal concentration was 15 %. The result of the research is used for creation of
the long-term storage medicinal cultures’ seed bank in the liquid nitrogen.

Keywords: Nepeta cataria, medicinal plant, seed materials, germination, liquid nitrogen, cryo protectants, cry-
opreservation.

Introduction

Republic of Kazakhstan has the great resources of wild and cultivated medicinal plants [1], the most of
which are used for development of new medicine prepared on their base [2]. So, cultivation of the medicinal
plants is limited by the deficit of seed production and absent seed banks. Research on the development of
methods for storing seed materials is relevant and has potential for practical application. One of the modern
methods is cryopreservation in liquid nitrogen [3-5], which allows stopping physiological processes and en-
suring long-term storage at extra low temperature. Early conducted research shows the need for individual
selection of conditions for cryo freezing for each taxon [6-8].

The perspective object is Nepeta cataria L. (Lamiaceae family), above-ground organs of which are used
in folk and official medicine as antispasmodic, tonic, stimulating remedies [9]. The infusions are used for
treatment of gastrointestinal and respiratory diseases, gallbladder and bile pathways, against hysteria and de-
pression conditions [10, 11]. Infusion of raw material of Nepeta cataria reduces the temperature, has sedative,
antimicrobial and anti-oxidant effect [12-17].

The purpose of present study is to develop of the conditions of cryopreservation of Nepeta cataria’s seed
material.

Materials and methods

The collection of seeds of Nepeta cataria is made from nature on Spassky hills (Bukhar Zhirau district
of the Karagandy region) in 2018. Species affiliation is determined by the Flora of Kazakhstan [18]. A sample
of the plant is stored in the herbarium fund of the Faculty of Biology and Geography of E.A. Buketov Kara-
ganda University.

The experiments are conducted on the base of Research Park of Biotechnology and Eco-Monitoring of
E.A. Buketov Karaganda University. For experiments all seeds are cleaned, dried to a humidity of 3, 7 and
12 %; and divided into batches of 100 pieces (Fig. 1). Freezing of seeds was carried out in 2 types of containers
(foil package and plastic cryo tubes) in Dewar vessels CDC 20 (CryoMash) according to methodological
guidelines [19-21]. The moisture content in seed is obtained as mean percentage between fresh and fried
weight (3 independent determinations).
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Figure 1. Seeds of Nepeta cataria

Defrosting after freezing is carried out in 2 variants: a) rapid defrosting in water bath (40 °C) for
10-15 minutes; b) slow defrosting at room temperature (22—-23 °C) for one hour. Seeds stored in the refriger-
ator (+5 °C) for 30 months were used as control variant.

In second series of experiments different cryo protectors were used: sucrose — 10 and 15 %; glucose —
10 and 15 %; glycerin — 20 and 40 %, propylene glycol — 5 and 10 %. Seed materials are soaked in various
solutions of cryoprotectants for 15 minutes, after which were placed in liquid nitrogen. As a control seeds
frosted without cryoprotectants were used. After defrosting seeds are washed from cryoprotectors 3 times with
distilled water.

To test the viability of all variants of seeds (experimental and control samples) they are sown in Petri
dishes on two-layer filter paper moistened with distilled water [22]. The energy of germination (on 6" day)
and germination (on 15" day) are noted.

The data is analyzed using Statistic program STATISTICA and package EXCEL-2010.

Results and discussion

The preliminary results of germination analysis show that the viability of Nepeta cataria’s seeds quickly
loses quality — from 46.2 % for fresh to 12.0 % after 30 months of traditional storage in refrigerator
(Table 1).

Table 1
Seed rate and energy of germination of Nepeta cataria after storage in low temperature (+5 °C)

Period of storage, month | Seed rate, % | Energy of germination, %
Fresh seeds 46.2+1.5 26.8+0.6
1 42.8+1.0 23.9+0.4
3 38.6+1.5 22.6+0.2
6 35.2+£1.9 24.3+0.2
9 27.1+1.2 21.2+0.8
12 26.8+1.5 20.7+0.8
15 20.3+1.1 18.9+0.3
18 19.6+1.2 17.4+0.1
21 18.9+1.3 16.2+0.8
24 15.0+1.8 15.1+0.6
27 14.1+1.6 13.8+0.4
30 12.0+1.3 11.2+0.8

The seed rate of Nepeta cataria after 1 month of storage decreased to 42.8 %; after 6 months to 35.2 %;
after 12 months to 26.8 %; after 18 months to 19.6 % (Fig. 2). Thus, optimal period of storage was 1-2 years.
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Figure 2. Seed rate and energy of germination of Nepeta cataria after 30 months of storage

On the next step the effects of kinds of package and methods of defrosting are studied. The results showed
that after freezing, seed germination was higher than in the control variant (Table 2).

Table 2

Seed rate and energy of germination of Nepeta cataria after cryopreservation
in different containers and different methods of defrosting

Experimental variant Seed rate, % Energy of germination, %

Control (storage 2 years) 26.8+1.5 20.7+0.8
Cryopreservatlon, cryo tubes, 64.843.0 52 041.6
thawing at room temperature

Cryo_preservatlon, foil pack, 537429 384407
thawing at room temperature

Cryo_pres:ervatlon, plastic cryo tubes, 628427 42.940.7
thawing in water bath

Cryo_pres:ervatlon, foil pack, 554420 423405
thawing in water bath

The maximum seed rate and energy of germination are noted in the experimental variant of freezing in
plastic cryo tube and defrosting in room temperature: 65.6 % and 54.0 %, respectively.

The moisture of seeds is important in the organization of the storage system [19, 21]. We froze three
versions of pot seeds with humidity 12 %; 7 %; 3 %. The results showed that maximum drying of seeds led to
the best viability after thawing (Table 3).

Table 3

Indicators of seed viability of Nepeta cataria after cryopreservation depending on moisture content

Moisture, % Seed rate, % Energy of germination, %

12 46.7+19.5 27.8+5.6
7 54.2+19.7 32.5+1.2
3 62.5£21.3 47.8£2.5

Thus, 3 % moisture of seed is optimal for cryopreservation.

One of the ways to increase viability of seeds is to use different cryoprotectants [19-21]. In our experi-
ments three types of cryoprotectants with different concentration were used. The best variant is observed for
15 % glucose concentration (Table 4).
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Table 4

Seed rate and energy of germination of Nepeta cataria after using cryoprotectants

Variant of experiment Seed rate, % | Energy of germination, %
Control (without cryo protector) 46.7+£19.5 27.8+£5.6
Glucose 10 % 70.5+£3.2 48.9£1.5
Glucose 15 % 74.543.3 58.9+1.6
Sucrose 10 % 65.6+3.7 60.5+2 .4
Sucrose 15 % 45.8+2.4 24.4+1.7
Glycerin 20 % 42.8+£3.0 20.1£3.1
Glycerin 40 % 41.2+3.3 20.5+3.3
Propylene glycol 5 % 61.3+3.7 50.2+3.5
Propylene glycol 10 % 68.0+3.0 65.8+1.8

Sucrose and propylene glycol gave higher results than in control variant. But both concentrations of glyc-
erin had lower viability than control parameters.

Conclusion

During storage of seeds of Nepeta cataria a gradual decrease in seed rate and energy of germination are
noted. A year later, seed rate decreased by 20.25 %, after 2 years by 31.45 %, after 30 months by 34.55 %.

Freezing of Nepeta cataria‘s seeds in liquid nitrogen made it possible to maintain the viability of the seed
material. The best container for freezing is plastic cryotubes. The best survival results of Nepeta cataria‘s
seeds are noted with slow defrosting at room temperature (20-24 °C). The best option is freezing the seed
material of Nepeta cataria at 3 % moisture. The use of separate cryoprotectants made it possible to increase
the results of seed rate and energy of germination of Nepeta cataria. The best results are obtained in variant of
application glucose; the optimal concentration was 15 %.

Results of research are used for creation of a seed bank of medicinal plants.

This research is funded by the Science Committee of the Ministry of Education and Science of the Repub-
lic of Kazakhstan (Grant No. AP09259548 “Cryopreservation of wild and medicinal plant seeds and organi-
zation of a short-term and long-term storage bank ™).
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M.IO. Ummyparosa, [.I11. baiirapaes, C.Y. TneykeHona,
E.A. I'aBpunskoBa, A.K. Pamazanos, A.I'. )Kymuna

Nepeta cataria TyKbIMIapbIHbIH KPHOKOHCEPBAIUsIJIAY JICiH d3ipJiey

Maxkanana Nepeta cataria MeaMuMHANBIK OCIMIITiHIH TYKBIMAApPBHIH KPHOKOHCEPBALMsIAY HOTHXKEIEpi
6epinren. KpnokoHcepBalys — eMIpIICHIITH )KOFaITIal Y3aK YaKbIT CaKTay bl YHBIMAACTBIpYFa MYMKIHIIK
OepeTiH TYKbIM MaTepHalIapbiH YHEMICYIiH MEePCIeKTHBAIBIK Tacimi. MakanansiH Makcatsl Nepeta cataria
TYKbIM MaTepHaIJapblH KPHOKOHCEpBAlMsIAy MIApTTapblH OHTAMIaHABIpY Oonibim Tabbutagsl. Kopmarsr
TYKBIMAAPJBIH Tipl KaTyblH Oaranay TYKBIMIApJbIH KBUIAAMIBIFBl MEH CaKTay Ke3iHJe eCy YHEpTHsCHIHBIH
CBI3BIKTHIK TOMEHIeYiH kopcetTi. 30 aifiman keitin +5 °C TeMneparypasa Kara3 opaMmbiHa ecy 12,2 %-ra neitin
a3aiapl; 4 KbULTAH KeiiH TYKbIM OMIpIIeH T H )KOFaITThL. 3epTTey XKYPTidy Ke3iHJe KOHTeHHEPIiH Typi, epy
JKarJaibl, TYKBIMHBIH OHTAIJIbl BUIFAILABUIBIFEI JKOHE KPHUOIPOTEKTOpIap OHTaimaHIbIpeuIabl. HaTmkenep
CYMBIK a30TTarbl KPHOKOHCEpBALMSAJIAY YILIIH OHTAMIbl KOHTEWHEp IUIACTHKANBIK KPUOTEHIIK TYTIKTep
OOJFaHBIH KOPCETTi; epiTy — 0OesiMe TeMmreparypachiHaa Kypri3inai. TYKIMHBIH €H KaKChl JKbLUIIAMJIBIK
BUTFAIIBUIBIFEL 3 %; €H Y3/iK KPHOIIPOTEKTOp 15 % KOHIEHTpanusgars! TII0K03a 0061, 3epTTey HOTIKenepi
Nepeta cataria TyKpIMIapblH CYHBIK a30TTa y3aK yakKbpIT CaKTay[Abl YHBIMAACTBIPY YIIiH MaiganaHbLUIIbI
(mopintik eciMaiKTep TYKBIMAAPBIHBIH KPUOOAHKI).

Kinm ce30ep: Nepeta cataria, mopimik eciMmik, TYKBIMABIK Marepuaigap, OCIMIiK, CYWBIK a3oT,
KPHOKOHCEPBALIHSL.

M.IO. Ummypatosa, [.I11. baitrapaes, C.Y. TneykeHona,
E.A. I'aBpunskoBa, A.K. Pama3zanos, A.I'. )Kymuna

Pa3paboTka MmeTon0B KpHOKOHCcepBanuu cemsiH Nepeta cataria

B cTaTbe MpeACTaBIEHbI pe3ybTaThl KPHOKOHCEPBALMK CEMSIH JICKapCTBEHHOro pactenus Nepeta cataria.
KpuokoHcepBarys — BBICOKOIIEPCIIEKTUBHBIA METO/ Il COXPaHEHHsI CEMEHHOTO MaTtepuajia, KOTOPBIil 1mo3-
BOJISIET OPraHU30BaTh JJIMTENBHOE XpaHEeHHe 0e3 noTepu xusHecriocobHocTu. Llenp HacTosIero uccnenosa-
HUSI — ONTHMH3HUPOBATh YCIOBUS KPHOKOHCEPBAIlMU ceMeHHOro Mareprana Nepeta cataria. OreHka cemeH-
HOH BCXOKECTH B IPOLIECCE XPAaHEHNUsI IOKa3alla JINHEHHOE CHIKEHUE JKM3HECTIOCOOHOCTH B IIPOIecce XpaHe-
uus. [Tocie 30 mecsiueB npu temmneparype +5 °C B GymaxkHOW Tape BCXOXeCTh cHU3Mnach 10 12,2 %; nocne
4-X JIeT XpaHeHHs CeMeHa MOTEPSITH BCX0XKECTh. [P poBeIeHNH UCCIIeIOBaHUs ObLTH ONTHMH3UPOBAHBI TUIT
Tapbl, yCIOBHS Pa3MOPaKUBAHMS, ONITUMAJIbHAS BIAKHOCTh M KPHOIPOTEKTOPHI. Pe3ysbTaThl MOKa3aiy, YTo
OINITUMAIIbHBIM KOHTSHHEPOM JUISl KPHOKOHCEPBALIMH B KUIKOM a30Te SBJISIIUCH [UIACTHKOBBIE KPHOPOOUPKH;
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pa3MopaxXxMBaHUE MTPOU3BOIUIOCH IIPH KOMHATHOI Temmeparype. Jlydmime nmokazaTenu ceMeHHOH BCXOXKECTH
HOJIYEeHBI TIPU BIXHOCTH 3 %; JIy4IINi KPHONPOTEKTOp — IIIIOKO3a B KOHIeHTpauuu 15 %. PesynbraTs
HCCIICIOBaHMI HCIIONB30BAHBI TSl OpraHU3alii UIMTEIbHOTO XpaHeHus cemsH Nepeta cataria B sxumkoM
a30Te (CEMEHHOI KpHOOaHK JIGKapCTBEHHBIX PACTCHHIA).

Knioueswie crosa: Nepeta cataria, nekapcTBeHHOE pacTeHHE, CEMEHHON MaTepuall, BCXOKECTb, JKUIKHN a30T,
KpPHUOIIPOTEKTOPBI, KPHOKOHCEPBALIHSL.
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Pe3yabTaThl Hcc/Ie0BaHNs Kielleil HA 00HApyKeHue BUPYCOB
Kapum, Tamasl, Ucebik-Kyabckoii 1uxopaaku, TMX0paaku A0JnHbl Chipaapbu

B Kazaxcrane npupousie ouaru Kpsivckoii-KoHro reMmopparnaeckoii IMXopaaky pacrooKeHEI Ha TEPPUTO-
puu Typkecranckoii, Keizpuiopauackoii u KamObIIcKoH obnacteil. 1o 3a00JIeBaHKE €KETOTHO THATHOCTH-
pyeTcsi cpeqy JTIoeH, TPOBOAATCS PO MIAKTHIECKUE MEPOIPUSTHSL, OJTHAKO €CTh IPYIINa BUPYCOB, TAKUE KaK
Kapmu, Tamast, Bupyc Mecsik-Kynbekoit Tuxopanku 1 IMXopagkd JoauHbl ChIpAapbd, 0 KOTOPEIX Mo 4yTo
M3BECTHO. B cBA3M ¢ 3THM OblIa TOCTABJICHA LIENIb — BBIIBUTH PAaCIPOCTPaHEHHOCTH BupycoB Kaprm, Tamupsr,
HUccepik-Kynpekoii muxopaaky 1 TUXopaaku AoauHbl ChIpAapbu Ha SHIEMHYHBIX 10 Kpsivckoii-Korro remop-
parudIecKoi MMXopaaKe TePPUTOPHSX, ONPENEIUTh OCHOBHBIX HOCUTENCH U MEPEeHOCYNKOB HHpekun. Kinemu
OTJIABJIMBAINCH HAa TEPPUTOPHUSIX, SBISIIOIIMXCS IPUPOAHBIMU odaramyu Bupyca Kpsmvckoii-Konro remopparu-
YeCcKoii TMXopaaKy. BHIOBOI cocTaB OTIOBICHHBIX Kileleit ObLT mpencrasieH 9 Bunamu: Hyalomma scupense,
Hyalomma asiaticum, Hyalomma turanicum, Hyalomma anatolicum, Haemaphysalis sucata, Haemaphysalis
punctata, Dermacentor niveus, Rhipicephalus pumilio, Rhipicephalus schulzei. ITpeasaputensHo 6putH MpoBe-
JeHBI paboTHI IO MOAO0PY U KOHCTPYHPOBAHUIO OJMTOHYKJICOTUAHBIX PAMEPOB AT HACHTH(UKAIIIN BUDY-
COB METO/IOM MOJIEKYJISIPHO-TEHETHIECKOT0 aHamu3a. B pe3ynbpraTe npoBeeHHBIX NCCIeA0BaHNI OBLTH OOHA-
PYKEHBI TIOJIOKUTEbHbIE TIPOOBI K BUpycaM TamIpl u uxopaaku nonuasl Ceipaapsn B kiemax H. asiaticum,
H. scupense u3 TypkectaHckoii oonactu. Bupyc KpeiMckoii-KoHro remopparnueckoit Inxopaaku ObuT 00Ha-
py»xeH B kierax H. asiaticum u H. Scupense u3 YKam6buickoii u TypkecTaHCKOM 001acTei.

Kniouesvie crosa: xnemu, supycsl, Kapmm, Tamaer, Uccbik-Kynbekas nuxopazka, nuxopaaka Jonusel Chip-
napeu, Kpeivckas-Konro remopparudeckas nuxopanka, [1LP, UDA.

Beeoenue

Hogele u Bo3Bpamatomuecs (emergingandre-emerging) BUpyCHble HHPEKIIUK YeTOBEKa MPECTaBIISIIOT
co0oit 0jIHy M3 IJI00aIbHBIX TPo0JeM 3apaBooxpaHeHus [1-3]. OnacHoCcTh Takux MH(EKIMA 00yCIIOBIICHA
BHE3AIHBIM TOSIBICHUEM, OBICTPBIM PaCIPOCTPAHEHUEM M OTCYTCTBHEM CPEACTB CHEHU(UIECKON 3aIUThl U
npodunakTUki. OCHOBHBIM MCTOYHMKOM HOBBIX BUPYCOB YEJIOBEKA SIBISIOTCS 300HO3HBIE BUPYCHI, KOTOPbIE
MOJ1 BIUSIHUEM COBOKYITHOCTH (DaKTOPOB MPUOOPETAIOT MAaTOTEHHBIC JIJIsl YeJI0BEKa CBOMCTBA M dIUAEMHUYe-
cKuil moTeHuuan [4, 5]. 3HaunTenbHas 101 CpeaAr Bo30yanTeNel 3TuX HHPEKIMH IpUHAIUIEKUT apOOBHDY-
caMm, npeumyinectseHHo PHK-conepxamiim, KoTopble nepesaroTcs 4enoBeKy HOCPEICTBOM KPOBOCOCYIINX
YJICHUCTOHOTUX TEPeHOCYUKOB. OJTHUM U3 3HAYUMBIX TPUPOJIHO-0YAroBBIX BUPYCHBIX MH(eKuii B Kazax-
crane sBisiercs Kpeimckas-Konro remopparudeckas ymuxopaaka (KKI'JI) u remopparndeckas muxopajaka ¢
noyeuHsiM cuHapomoM (I'JITIC). IIpoBoaumMeble exeroHo Npo(UITaKTUIECKUE MEPOTIPUATHS CPEH Hacelle-
HUS TAI0T OIPE/IeIEHHBIE TIOI0KHUTEIbHBIE PE3YIbTAThI, OTHUM U3 KOTOPHIX MOKHO OTMETUTH paHee oOparie-
HUE HaCeJICHUs B MEIULIMHCKUE YUpEKIeHHS P yKyce Kiemiei [6—8]. OpgHako cymecTByeT rpymnmna BUpycos,
MEPEeHOCUMBIX Kiemamu, Takue kak Kapmm, Tamapl, Bupyc Mecbik-Kynbckoil mMxopaaku U TUXOpPagKu J10-
nuHbl ChIpAaphH, BBI3BIBAIONINE TUXOPATOUHBIE COCTOSHUS y JroAei. O HUX MaJio 9TO 3BECTHO, OJTHAKO ECTh
JaHHBIE O TOM, YTO ATH BHPYCHI OOHAPYKMUBAJIH CPEIN PA3IUIHBIX IEPEHOCYNKOB WH(EKIINN B Ha4aje BOCh-
MUJIECATBIX-IEBIHOCTBIX TOJIOB TPOILIOTO CTOJICTUS CEPOJIOrMYSCKUMU METOIaMH IMarHocTuky [9—11].

Bwmecre ¢ TeM, Ha ceroHAMIHNN 1eHb naHHble 0 Bupycax Kapmm, Tamasl, Uccrik-Kynbekoi nuxopanku
W JIMX0pajKu AonuHbl ChIpAaphy OCTAIOTCS KpaliHe OrpaHHMYeHHBIMU. B CBsI3M ¢ 3THM ObLiia rmocraBieHa 3a-
Jada — pa3paboTaTh CreuGuIHbIe JJIs KQKIO0T0 BUPYCca OJMTOHYKIICOTHIHBIE TIpAaiiMepBhI ¢ 1IeIbI0 X 00Ha-
PYKEHUS MOJIEKYJIIPHO-TEHETUUECKUM METOJIOM B Pa3IMUHBIX BUAAX KJELAX U ONPEAETUTh UX BO3MOKHYIO
3THOJIOTHYECKYIO POJIb B BOSHUKHOBEHUH JINXOPAIOK HESICHOM 3THOJIOTHH Y JIIOJIEH.
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Mamepuanvt u memoost

Kirermu oTaBnmuBanmch Kak B OTKPBITHIX CTAIMSIX METOJOM «Ha (hjary», Tak M CHUMAJIICh C CEIbCKOXO-
3STMCTBEHHBIX XKUBOTHBIX. lIpeaBapuTenpHO Kilemy oObeAHSITN B ITyJbl B cpenHeM 1o 10—12 sxk3eMIuspos,
M3MEeNbUCHUE MPOBOIWIN B romorenusarope «Mini-Bead Beater» ¢ mobGaBnennem 700 MK HHTaTENbHOI
cpenst Urma MEM. Beimenenne PHK w3 cycmeHsmm kiemedl coBepimianm KOMMEpPYECKHM HabopoMm
«QIAGEN» (I'epmanusi) cormacHO HHCTPYKIUHU npou3BoauTens. [logbop u mpoBepKy crienuduaecKux mpan-
MEpPOB OCYIIECTBIISUIN C UCTIOb30BaHueM nporpamm Primer Select (DNAstar), BioEdit u Be6-pecypca Primer
Blast (NCBI). [Ipu nogbope mpaiiMepoB yYUTHIBAIM OCHOBHBIE MapaMeTphl: ONn3Kas TeMIlepaTypa OTXKHUTra
MIPSIMOTO ¥ 00paTHOTO MpaliMEepoOB, IITNHA IIpaiMepoB OoT 18—25 1m.H., HU3Kast BEPOSITHOCTH 00pa30BaHMS BTO-
pUYHBIX CTPYKTYp. Amiutudukammio oopasnos PHK npoBomunu Ha ammapare «Roche Light Cycler 2.0» ¢
(yopecueHTHOI neTeKkuunei pe3ynbTatoB. IMmyHnodepmenTHblil ananus (MDA) BEITONHAIN KOMMEPUYECKUM
HabopoM «Bektop Kpemm KI'JI-anturen» (Poccus).

Jns HaHeceHUs] TOYEK OTJIOBA KIEIIeH HCITONB30BAIH TeorpapuuecKyro WHGOPMAIIOHHYIO CHCTEMY.
[Nony4yennas nnpopmanusi Obiia onudpoBaHa MOCPEACTBOM CO3AAaHUS 3JIEKTPOHHBIX 0a3 JaHHBIX B IPO-
rpamme Excel, a 3arem agantupoBana ajist pabotsl B mporpamme ArcGIS. Tematudeckre ¢0u BKIIOYAIOT Me-
CTOITOJIO’KEHUE TOYEeK 00CIIEIOBaHUS TEPPUTOPHH, MecTa cOopa KJiemel. JJaHHble 0 BUIOBOW MTPHHAIEKHO-
CTH KJICIIEH ¢ yKa3aHueM MecTa cOopa (KOOpAMHATHI) ObUIHM 3aHECEHBI B DJIEKTPOHHYIO 0a3y JaHHBIX AJIS CO-
3/1aHUS KapThl.

Peszynomamot u ux obcyscoenue

Ha mepBoMm 3Tare Haiiero uccieoBaHus ObLT MPOBEACH aHAIM3 JTUTEPATYPHBIX TAHHBIX U HYKJICOTH[I-
HBIX MTOCIIeI0oBaTeNbHOCTEH poaa Cardiovirus st KOHCTPYHPOBAHUS OJMTOHYKICOTHIHBIX MpaiMepoB. Kap-
JMOBHUPYCHI BXOIAT B ceMeiicTBo Picornaviridae v BeI3bIBAIOT TSHKEIIbIE 3200JICBAHUS Y TPHI3YHOB U YEJIOBEKA.
B Hacrosiiiee BpeMsi OTCYTCTBYET MOJHOT'€HOMHasI TTOCIIEI0BATEIbHOCT BUPYCa IMXOpaaKy AoauHbl Chip/a-
pbu. B cBsi3u ¢ 3TUM 1ie1eco00pa3Ho ObUIO MPOBECTH MOAOOpP YHUBEPCATBHBIX MPARMEPOB JUIS BBISBICHHS
BCcex mpezcTaButesnell poaa Cardiovirus. B MexayHapoHoit 6a3e JaHHBIX HYKJICOTHUAHBIX TOCIICI0BATEb-
mocreit (https://www.ncbi.nlm.nih.gov/) 6sw10 Halimeno 64 MONMHONEHOMHBIX IIOCIEHOBATENbHOCTEN OT 14
npeacTaBuTeNeil KapJMOBUPYCOB. BoipaBHHBaHUE U (DHIOTCHETHYIECKUI aHATIH3 MOCICI0BATSIBHOCTEH Kila-
CTEpPH30Bal UX B TPU Kiaasl. Ha ocHOBaHUM MONyYeHHBIX Pe3yJbTaToB OBUIM BHIOPAHBI JIBE CTPATErUy MO-
Oopa mpaiimMepoB: TiepBas — MOAOOp TPEX Map MpaMepoB M TPeX 30HIOB, KXKABIH HAOOp HA OTIENBHYIO
(HUIOreHEeTHYECKYIO KIIaly; BTOpas — MOAOO0p YHHBEPCAIBLHOIO 30H1a U HECKOJIBKHX Iap MpaiiMepoB Ha Ba-
pHabeNbHBIE YIaCTKH HYKJIEOTHIHBIX MOCEI0BaTENbHOCTEH Kiax (Tabm. 1).

Tadobnuma 1

XapakTepuCTHKA 0JUTOHYKJIEOTHAHBIX NMPaiiMepoB A5 BBISIBJIEHHS] BUPYCa JIUX0OPAaIKu 10auHbI ChIpaapbu

HaumenoBanwue npaiimepos [TocnenoBarensHOCTD 5°-3’ Jmuna Tm, °C CG, %
ITepBas cTparterus nmoadopa npaiMepon
CarSetl-TagMan_F FAM-cagaggaacgtcagcattttccggcc-BHQ1 26 64,2 57,7
CarSetl-F ggtactgcgatagtgccacc 20 57,2 60,0
CarSetl-R gttgacttagatctccaaccacgt 24 56,4 45,8
CarSet2-TagMan_F FAM-ctgcggccaaaageccegtg-BHQ1 20 64,2 70,0
CarSet2-F gtagcgacctcacagtagca 20 55,6 55,0
CarSet2-R accttcaggacattcttggct 21 55,1 47,6
CarSet3-TagMan_R FAM-accttctgggcatccttcagccc-BHQ1L 23 62,4 60,9
CarSet3-F atgtcgtgaaggaagcagttcc 22 57,0 47,8
CarSet3-R gcctagacgttttttaacctcgac 24 56,4 48,0
Bropast crparerust noadopa npaiiMepoB
Cardio-uni-F1 caagaagacagctgtagcgacc 22 57,7 54,5
Cardio-uni-F2 caaacaacgtctgtagcgacc 21 56,4 52,4
Cardio-uni-F3 atcgaaacagctgtagcgacc 21 57 52,4
Cardio-uni-R1 aaggggtacctcctggacattc 22 57,1 54,5
Cardio-uni-R2 ggggtaccttctgggcatce 20 58,6 65
Cardio-uni-R3 cggggtaccttcaggacattc 21 56,6 57,1
CarUni-TagMan_F FAM-ctgcggccaaaagecccgtg-BHQ1 20 64,2 70,0
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Bupycsl Tamust u Mcebik-Kynbekoit muxopaaku otHocsaTest K poay Orthonairovirus. I'enom Orthonairo-
Virus coCTOUT M3 TPEeX CErMEHTOB oTpHuaTensHoi oanonenoueunoii PHK. Cerment M KoaupyeT MHOTOITIA-
CTUHYATHIN MOJHTIMKOIPOTENH, KOTOPBI 00padaThIBacTCs MENTHIA3aMU-X035€B C 00pa30BaHUEM 3pEIbIX
ruKonpotenHoB 00ono4kH (Gn u Ge), MyIMHONIOO0HBIH OEIOK U Ipyrue NOTCHIMAIbHBIC MPOIYKTHI [12].

BeIpaBHHBaHUE HYKICOTHAHBIX OCIIEI0BATEIBHOCTEH BCeX mpeacTaBuTeneii poaa Orthonairovirus mpo-
JEMOHCTPHPOBAJIO BEICOKYIO TeHETHIECKYIO BapnaOeIbHOCTh Ha MTPOTSHKEHUH BCEH MOCIIEA0BATEILHOCTH, YTO
UCKIII0YaeT NoA0Op YHHUBEPCAIbHBIX MpaiMepoB ¢ AuddepeHIUpYIOINMU 30HAaMu. Hannure BHICOKOKOH-
CepBaTHBHBIX JIOMEH MO3BOJIET PACCMAaTPHUBaTh L-CerMEHT B KauecTBe FeHeTHUECKOH MUIIEHHU AJsl ogdopa
mpaiiMepoB. B cBs3M ¢ BBICOKOW TeHETHUECKOW BapHadelbHOCTHI0 OBLTH 1TOI00paHbl IpaiiMeps! U (uryopec-
[ICHTHBIC 30H/IbI K OMPEICIICHHOMY BUpYCY (Tab. 2).

Tabnuma 2

XapaKTepucTHKA OJUTOHYKJIECOTHIHBIX MPaiiMePOB /ISl BHISIBJIEHUsI BUPYCOB
Hccpik-Kyabckoit tuxopaakn u auxopaaku Tamasl

Hanmenosanue ITocnenoBarensHOCTE 5°-3° Jmuna Tm, °C CG, %
Issyk-kul-F1 gcacggctgtttgtaacttcc 21 56,9 52,4
Issyk-kul-R1 ccgagagtactcaatgcaage 21 55,6 52,4
Issyk-kul-TM-1 FAM-catcgaccctatgctacctgatggca-BHQ1 26 61,7 53,8
Issyk-kul-F2 agtcttcttaacaactcacagcca 24 55,7 41,7
Issyk-kul-R2 catggaactcaaccttcctge 21 55,7 52,4
Issyk-kul-TM-2 FAM-atgatgaggtttggactgctcagtget-BHQ1 27 61,5 48,1
Tamdy-F1 ctaaactcacagccgttcaacaa 23 55,7 43,5
Tamdy-R1 cttgcgacataacactcgatgt 22 55,2 45,5
Tamdy-TM-1 FAM-cttgccccaaagagetcggeataa-BHQ1 24 61,4 54,2
Tamdy-F2 gctacattcttaattctgggceac 23 54 43,5
Tamdy-R2 cacgggcatgttccaagat 19 54,6 52,6
Tamdy-TM-2 FAM-ttgggcggccatcgagatttgctc-BHQ1 24 63,7 58,3

Bupyc Kapmm otHocutes k poay Flavivirus, cemeiictso Flaviviridae u BxoauT B rpyrimmy nepeHOCHMBIX
KJenaMu (GuaBuBUpycoB MiiekonuTaromux [13]. JlaHHyI0 rpymmy COCTaBJISIOT BUPYCHI KIIEIIEBOTO JHIEC(a-
JIUTa, BECEHHETO M JIeTHero dHedanuta Poccun, OMCKON reMopparnieckoii TnXopaaku, Bupyc Jlanrara, Bu-
pyc reMopparuyeckoi Jinxopaaku Aiabxypma, Bupyc Kesicanypckoii tecHo# 6oie3nu, Bupyc Powassan, Bupyc
Royal Farm, supyc Kapiu. Beiiiena3BaHHbIE BUPYCHI OTBETCTBEHHB! Kak MUHMMYM 3a 10 000 KIMHHUECKUX
Cly4aeB KielieBoro sHiedanmura B roj [14]. dnaBUBUPYCH MPEACTABISIOT 000 000JI0UeUHBIE BUPYCHI C
OJHOLIETIOUYEYHBIM 1oJioxkuTeabHbIM PHK-renomMom, pasmep kotoporo cocrasmiser npubau3uTensHo 11 Teicay
.H. [15]. I'pynma ¢naBuBrpycoB 0071aaeT BEICOKON TeHETHYECKOH TeTepOreHHOCThIO, CUUTAeTC s, YTO (hia-
BUBHPYCHI ¢ Oosiee 84 % MIIEHTHYHOCTHIO HYKIICOTHUTHBIX TIOCIICIOBATEILHOCTEH JOKHBI OBIThH KIIACCHU(HUITH-
pOBaHBI B TpejeNiax OJHOIO BHJA, a WIACHTHYHOCTh MEXKAY BHIAMU Pa3IUYHBIX KIACTEPOB COCTABIISET
63-65 % [16].

B 06aze mannbix NCBI Opuio omyOimkoBaHo 3 mocieqoBaTelbHOCTH TeHOMOB Bupyca Kapmm
(DQ462443, AY863002 u DQ235147), npu BbIpaBHUBAaHUHM HYKJICOTHUIHBIX ITOCIEOBATEIHHOCTEN KOTOPHIX
ObUIa YCTaHOBJICHA BBICOKAsl TeHETHYEcKasi BapuadenbHOCTh. [paiiMeps! ObliM mogoOpaHbl K KOHCEPBATUB-
HBIM y4acTKaM reHOMa BUpPYyca, HYKJI€OTHIHAs IOCJIEA0BATEIbHOCTD IpaiiMepoB NpuBeaeHa B Tabuuie 3.

Tab6bauma 3

XapaRTepMCTmca OJIUTOHYKJICOTUAHBIX npaﬁMepOB AJIAA BbISIBJICHUSA BUpPYCa Kapum

HaumMeHnoBaHue ITocnenosarenbHOCTH 5°-3’ JnuHa Tm, °C CG, %
karshi-F1 cagagcctytggatgaagtcca 22 56,8 52,3
karshi-R1 ctgggatctggttgtacatggt 22 55,8 50,0
karshi-TagManl FAM-ctgcacttggccagatgagtacacca-BHQ1 26 62,4 53,8
karshi-F2 ggaatgacctattccatgtgtga 23 54,1 43,5
karshi-R2 gctctcacttgtattctgcagg 22 55,5 50,0
karshi-TagMan2 FAM-cacagtggtgatggaggtgacctacac-BHQ1 27 62,4 55,6
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[TyTem ananu3a TUTEpPaTypHBIX JaHHBIX, aHAIH3a HYKICOTHIHBIX TOCIEIOBATCILHOCTEH U MX BEIPABHU-
BaHWsI OBUTH pa3pabOTaHbl OJUTOHYKICOTHIHEIC TIpaiMephl s TocTaHoBKH [ILIP B peskuMe peanpbHOTO Bpe-
MeHu K Bupycam Kaprmm, Tamsr, Mcepik-Kynbckoit nuxopaaku, muxopaaku qoauabl Ceipaapsu. Beero 6010
MOJIy4eHO 24 ONHMIOHYKJICOTHIHBIX MpaiiMepoB W 9 QuiyopecleHTHBIX 30HIOB, u3 Hux: Karshi (Bupyc
Kapmm) — 4 mpaiimepa, 2 3ou1a; Tamdy (Bupyc Tamast) — 4 mpaiimepa, 2 3o81a; Issyk-kul (Bupyc Ucchik-
Kynbckoit muxopanaku) — 4 mpaiimepa, 2 3ouma; CarSet, Cardio-uni (Bupyc nuxopanku monussl Chip-
napsu) — 12 nipaiimepos, 3 30H7a.

Jlist mpoBeIeHUs UCCIICIOBAHUS KIICIIH OTIaBJIMBAINCh Ha Tepputopusx JKamObuickoi, Ke3puiopauH-
ckoii, TypkecTaHCKo# 00acTel, SIBISIOMUXCSA dHAeMIIHBIMA 10 KpbIiMckoii-KoHT0 reMopparnaeckoi JInxo-
paaxe. Kirermu Obuti cOOpaHBI ¢ CETHCKOXO3SHCTBEHHBIX KUBOTHBIX: KpyIHOTOo poraTtoro ckora (KPC), men-
koro poraroro ckora (MPC), nomaneii, B MecTax ux OOMTaHUs, B YaCTHBIX JABOpax U ¢epmax. B npupoxe Ha
OTKPBITHIX CTAIUAX KJemeil coonpanu Ha «Quarmy. OTIOBIEHHBIX KIIEIIeH 3aTeM IIOMEIIAIN B HHINBUIYallb-
HBIE POOHPKH, C 0003HAYCHHEM MECT cOOpa, BUIa )KHBOTHOTO, TAThI COOpa M KOJIMYECTBA DK3eMILIIPOB. Me-
CTa OTJIOBA KJICIIEH U MecTa 0OHAPYKCHHUS MOJIOKUTEIBHBIX HAXOJIOK ObLTH OIM(POBAHBI U pa3MEIICHBI Ha
Kapre (CM. puc.).
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Pucynox. Touku oTiioBa kiremie Ha Tepputopusx JXKamosuickol, Kerzeumopanackoit u Typkecranckoit oomactei

Bcero 65110 oTiTOBIIEHO 2804 KItemneit, n3 HUX U3 Typkecranckoit obnactu — 444, KeI3putop AMHCKONH —
818 u YKamObUICKOI 00MacT — 1542 sx3emrursapa. Pe3ynbpraTel IpOBEACHHOTO aHAIN3a MTOKA3aJIH, YTO BUJIO-
BOM COCTaB OTJIOBJIEHHBIX Kiemieil mpeacTasieH 9 pasauunsivMu Bugamu: Hyalomma scupense, Hyalomma
asiaticum, Hyalomma turanicum, Hyalomma anatolicum, Haemaphysalis sucata, Haemaphysalis punctata,
Dermacentor niveus, Rhipicephalus pumilio, Rhipicephalus schulzei, BunoBast npuHaiie:;KHOCTb ¥ YHUCIICH-
HOCTB OTJIOBJICHHBIX HKCOJIOBBIX KJICIEH M0 PErHoHaM MpeICTaBlIeHE! B Tabuie 4.

Tabnuma 4

BuaoBoii cocTaB M KOJIM4Y€CTBO KJemlei,
OTJIOBJIEHHBIX HA TEPPUTOPHSIX TPeX 00.J1acTei A MPoBeIeHUs HCCTeT0BAHUA

Hyal. Hyal_. Hyal_. Hyal._ Haem. | Haem. D. Rhip. Rhip.
O6acTh scupense asiati- ) turani- | anatoli- sucata |punctata| niveus | pumilio | schulzei roro
cum cum cum
KonunuecTBo Kiemen

TypkecTraHckast 186 138 21 0 54 0 25 20 0 444
KbI3bU10pIMHCKAS 0 766 0 25 0 15 11 0 1 818
KamoObuickast 0 305 0 0 0 0 1237 0 0 1542
HToro no Bugam 186 1209 21 25 54 15 1273 20 1 2804
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Bcero 6bu10 moAroTOBNIEHO 257 MYJIOB CyClIEH3UH Kielel, 3 Hux u3 TypkecTaHcKoH oOmactu — 54,
Kenemopauackoit — 93 u XKamOpuickoit oomact — 110 mymos. IloaroroBineHHbIe MyIIbl KICIICH ObUTH HC-
CJIETOBAHbI IBYMSI METOaMu: Ha Haanmane anTureHoB Bupyca KKI'JI, nccienoBanne GbII0 MPOBEAESHO METO-
noMm MDA na nannuue PHK Bupycos Kapmm, Tamasl, Uccpik-Kynbckoil TUXopagku U TUXOPaaKHA JOJUHBI
Cripmapeu, metosiom IILP ¢ ucronp3oBanneM pa3paboTaHHBIX MpaiiMepoB. Pe3ypTaThl MPOBEICHHBIX aHa-
JTU30B MPUBECHBI B TA0IHIIE 5.

TaGanuma 5

PesyabTaTtsl ncenegosanus kiemei meronamu UPA u ITIHP

Bupyc KKI'JI | Bupyc Kapuu | Bupyc Tamust Bﬁiﬁ;?;;ig;ﬁz;k 21[3(’)?11;1 };Iifgi;izzgi
O06nacThb (1DA) (ITIIP) (TILTP) (IIL[P) (IILIP)
KonnaecTBo monoxuTenbHbIx mpo6/O01ee KoJImIecTBO Ipod
TypKecTaHcKas 1/54 0/54 2/54 0/54 1/54
KbI3bU10pIMHCKAS 0/93 0/93 0/93 0/93 0/93
KamOpuickas 1/110 0/110 0/110 0/110 0/110

[IpoBenennsrii ananu3 kiemeil BeissBHa 2 monoxutensHbie K Bupycy KKI'JI mpoosr meromom MDA
(H. asiaticum u H. scupense), 2 mosoxxuTenbHbie poobl K Bupycy Tamsl (H. asiaticum) u 1 monoxuTenbHyo
mpoOy K Bupycy nuxopanku gonutsl Ceipaapeu (H. scupense). ITomoxxuresbpHbie IPoOs K BUpycaM TaMabl 1
nuxopanky qoauHe! CeIpaapby ObLTH AOMOTHUTENRHO poTecTrpoBansl B [P Ha Hamane Bupycor KKI'JI
U KJIEHIEBOTO dHIe(dannTa Uil HCKIIIOYEHUS IEPEKPECTHON pPeaKiy C IPYTUMH BUPYCAMU.

Raxnrouenue

Taxum 00pazom, B pe3ysibTaTe NPOBEJCHHBIX UCCIEIOBAHNI ObUIH MOTyYEHBI CBEJCHUS O €CTECTBEHHOM
3apakeHHOCTH Kiemeit H. asiaticum u H. Scupense Bupycamu Tamasl u nuxopaaku noiuHbl CeIpapbu U
POJIH 3THX BUAOB KJICIIEH B COXpaHEHUH U Tiepenade BupycoB. OOHapyxeHHbie MeTo oM DA monoxurensb-
usle Ha KKT'JI mpo6bI ObLIH BRISIBIIEHB! B Kiemax H. asiaticum u H. scupense. TToy4eHHbIe pe3yabTaThl MO-
Ka3bIBAIOT, yTo Kienm H. asiaticum u H. scupense ocraroTcst Ha CErOTHAIIHUN I€Hb OJHMUMH M3 OCHOBHBIX
MEPEHOCYMKOB BUPYCHBIX MH()EKLUUI Ha SHAEMHUYHBIX TEppUTOpHsX. BrisiBiaeHue BupycoB Tamabpl u auxo-
paaxu qoauHbl ChIpapby B KIIEIIaX yKa3bIBaeT Ha BO3MOKHOCTb MX 3THOJIOTHMUYECKOM PO B BOSHUKHOBEHUU
JIMXOPaIOYHBIX 3a00JIEBAaHUI C HESICHOM 3THOJIOTHEN Cpelld HaceleH!sI U IOATBEPKAAaeT He00X0AUMOCTb MO-
HUTOPUHTA 32 YKa3aHHBIMU MH(QEKIHUAMHU B PETHOHE.

Pazpaborannsie mpaiimeps! k Bupycam Kapmu, Tamasl, Mcchik-Kynbckoii TUX0pagky ¥ TMXOPaIKH JI0-
nuHbl CBIpAapbu MOTYT OBITh UCTIONIB30BaHbI B MOHUTOPUHTE 0YaroB M JIUArHOCTHKH 3a00JI€BaHUH, IPOXO/Is-
[IUX C JINXOPAAKON HEACHOW STHOJIOTHH.

Paboma bvina nposedena 6 pamkax HayyHol npoepammsl « Paspabomka nayuneix ocnog eounoti ons Pec-
nyoauxku Kazaxcman cucmemvl MOHUMOPUH2A, OUACHOCIUKU U MUKPOOHO20 KOJIEKYUOHUPOBAHUS 6030Y0U-
meneti 0co60 ONACHLIX, «803BPAWJAIOWUXCILY, BHOBb GOSHUKAIOWUX U 3a603HbIX uH@exyuiy. [Llugp npo-
epammur 0.0819.
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Keneaepai Kapmbi, Tamabl, blcTbikkea Kbi30achl, Chipaapusi aaKa0bIHbIH
KbI30achl BUPYCTAPBIH AHBIKTAY/IbIH 3€PTTey HITHKeIepi

Kaszaxcranna KeipbiM-KoHro remopparusiibik KeI30achbIHBIH TaOuFn ommakTapbl TypkictaH, Ke3puiopaa xaHe
YKaMObL1 00IBICTApBIHBIH ayMaFbIH/Ia OpHATACKaH. AJIIBIH ally IIapalapblHbIH XKYPri3ilyiHe KapaMacTaH, Oyt
aypy bUI caliblH afiamJiap apachbIH/a aHbIKTallya, COHBIMEH KaTap ockl aymakTa Kapiusl, Tamael, blcTbikke:n
Kb130ach! sxoHe ChIpaapus anKaObIHBIH KbI30achl CHSIKTEI BUPYCTap TOOBI Oap jKoHE oJlap Typalibl MaTiMeTTep
a3. Ocerran OaiinaHbicThl KpIpbIM-KOHIO SHAEMHUSIIBIK FeMOPparusuibK Kbl30achl aymakTapbiHaa Kapuibl,
Tamppl, bleTbikken Kei30ackl sxoHe ChipapHs ankaOBIHBIH KbI30achbl BHPYCTAPBIHBIH TapalyblH aHBIKTAY,
MHGEKIMIHBIH HEri3ri ueci MeH TachIMallIay IbUIAPbIH aHBIKTAY MakcaThl Koibuiisl. Kenenep KpipbiM-Konro
reMOpparusuIbIK KbI30ackl BUPYCHIHBIH TaOMFU OIIAKTapbl OONBIN TaOBLIATHIH JKepiIepAe YCTanabl. ¥ CTallFaH
KEHEJIEpIiH Typiik Kypamel 9 typmen typamel: Hyalomma scupense, Hyalomma asiaticum, Hyalomma
turanicum, Hyalomma anatolicum, Haemaphysalis sucata, Haemaphysalis punctata, Dermacentor niveus,
Rhipicephalus pumilio, Rhipicephalus schulzei. MonekyisipiibIK-reHeTHKANBIK Talgay o/iCiMeH BUPYCTapAbl
aHBIKTAy YIIIH OJMTOHYKJICOTHATI MpaiiMeprepai TaHaay jkoHe jxobanay OOMbIHIIA KYMBICTAp alJbH ana
sxyprizinai. XKyprisinren 3eprreynep notmkecinme Typkicran ob6umeiceiHbiH H. asiaticum, H. scupense
keHenepinae Tamzbl BUpychiHa xkoHe ChIpapus ajakaObIHBIH KbI30ackiHa OH ChIHamMaiap Tadbuiabl. KelpbiM-
KoHro remopparusuibik Kbi36acsl Bupychl JKamObit xkoHe TypkicTan obubicTapbiHad kenreH H. asiaticum sxone
H. scupense keHenepinae TaOBLUIIBL.

Kinm co30ep: xeHenep, supycrap, Kapusl, Tamapl, blcteikken kpi3bacel, Chipiapus ankaObIHBIH KbI30achl,
Keipsim-Konro remopparusuisik kpi36acsl, [TTP, UDT.
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Results of tick testing for detection of viruses of Karshi, Tamdy,
Issyk-Kul fever, Syr Darya valley fever

In Kazakhstan natural foci of Crimea-Congo hemorrhagic fever is located on the territory of Turkestan,
Kyzylorda and Zhambyl regions. Whereas preventive measures are taken, this disease is diagnosed annually
among people, but there is a group of viruses such as Karshi, Tamdy, the Issyk-Kul fever virus and Syr Darya
valley fever which are less known. In this regard the goal was set to identify the prevalence of viruses of Karshi,
Tamdy, Issyk-Kul fever and fever of the Syr Darya valley in hemorrhagic fever endemic in the Crimea-Congo
hemorrhagic fever to determine the main hosts and vectors of infection. Ticks captured in areas natural foci of
the Crimean-Congo hemorrhagic fever virus. The species composition of captured ticks was represented by 9
species: Hyalomma scupense, Hyalomma asiaticum, Hyalomma turanicum, Hyalomma anatolicum,
Haemaphysalis sucata, Haemaphysalis punctata, Dermacentor niveus, Rhipicephalus pumilio, Rhipicephalus
schulzei. Preliminary work was carried out on the selection and design of oligonucleotide primers for the
identification of viruses by molecular genetic analysis. As a result of the studies, positive samples were found
for viruses of Tamdy and Syr Darya valley fever in ticks H. asiaticum, H. scupense from the Turkestan region.
The Crimean-Congo hemorrhagic fever virus was detected in H. asiaticum and H. scupense ticks from Zhambyl
and Turkestan regions.

Keywords: ticks, viruses, Karshi, Tamdy, Issyk-Kul fever, Syr Darya valley fever, Crimea-Congo hemorrhagic
fever, PCR, ELISA.
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Composition of chemical elements in the biosubstrate (hair)
of children of the Karaganda region

In the article we studied chemical elements in the hair of children as a form of environmental monitoring of
metals in a given area, since one of the objective indicators of the ecological and hygienic well-being of a
territory is the status of trace elements as the most sensitive part of the population, especially children. Many
foreign scientific studies have shown that a hair sample is a good indicator of a negative technogenic impact
on humans, and it is known that the unfavorable state of children characterizes the ecogeochemical features of
the area, so we took into account the accumulation of trace elements in the hair. The study showed an increase
in lead and cadmium and a decrease in zinc, copper and chromium.

Keywords: children, health, heavy metals, hair, toxic trace elements, chromium, zinc, manganese.

Introduction

According to modern scientific research, each pathology is characterized by certain deviations in the
elemental status. This “spontaneous nature” indicates that the direct presence of individual elements can cause
any disease. According to some authors, a change in the distribution of trace elements (TE) among body tissues
and their quantitative changes during the development of any pathological condition should be considered as
a manifestation of compensatory defense mechanisms or a violation of regulatory systems necessary for normal
metabolism. These changes can be a diagnostic test for any disease.

In the scientific works of foreign scientists it is written that hair is a good indicator as a model for studying
the negative impact of man-made influences on humans [1]. For diagnostic purposes heavy metals are often
found in blood, urine, hair, and nails. According to some studies, the content of heavy metals (HM) in hair
often does not increase, because HM usually accumulate in the liver, kidneys and bone tissue. However, when
we find an increase in the content of heavy metals in hair we can talk about its enormous effect on the human
body.

Despite the fact that in recent years extensive research has been carried out to obtain valuable information
about the elemental composition of hair of people living in different regions of America, Europe and Russia,
there is a need to develop the interpretation of data in the field of medical elementology. To assess the elemen-
tary status of children living in the cities of the Karaganda region and to analyze not only the absolute values
of concentrations, but also their relationship by calculating various coefficients and obtaining imbalances, in
this work we have combined a number of integral indices used by elementologists: E.P. Yanin (2011),
A.V. Skalny (2004), N.A. Agadzhanyan, A.V. Skali, E.S. Berezkina (2016) and others [2—-6].

Numerous studies reveal significant functional changes in the quantitative composition of hair, taking
into account the regional characteristics of the ecological situation in terms of the content of micronutrients,
and prove that such studies are possible [2].

It is known that the child's organism is practically not influenced by production factors, to a lesser extent
socio-economic, and the spontaneous state of children characterizes the ecogeochemical features of the area.
When assessing the prevalence of micronutrient imbalances due to the limited number of officially developed
chemical elements, indicator values are usually used based on data on biologically acceptable levels or upper
and lower limits of the physiological composition of chemical elements.

Methodology

Due to the lack of approved reference values for TE concentration in hair among the population of the
Republic of Kazakhstan the average Russian values were used as reference values for HM concentration in
hair by analyzing and interpreting the data “Dr. Skalny's method” (No. 20002471 dated November 6, 1997)
[3,7,8].
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Results and discussion

We used an estimate of individual hair composition ratios for the lower and upper BRD based on the
reference values provided by Russian scientists [7, 9] and then divided the studies by percentage. Data on the
degree of load on essential, conditionally toxic and toxic MEs are given in the table below. The estimates of
the content of these toxic substances in the human body are given (Table 1).

Table 1

Control values of the main, conditionally toxic and toxic micronutrients in children's hair (ng/g)

EIZ mlﬁf; Centile averages Centile averages
Cu 8-15* 7.5-80*
Fe 10-25* 5.0-25*
Zn 140-220* 100-250*
Mn 0.1-1.0* 0.2-4.4*
Cr 0.1-2.0* 0.1-2.0*
Co 0.01-0.5* 0.01-1.8*

Note. * — credibility p < 0.05

In children living in Karaganda Pb (2003) was 3.76 times higher than the physiological norm proposed
by A.V. Skalny, and in Balkhash it was 1.7 times higher (Table 2).

Table 2
Average content of toxic and conditionally toxic elements in the hair
of children of the Karaganda region (M+m)
Amount Ni | As | Pb Cd
Cities of children physiological norm (ug/g)
(420) 0.1-2.0 0.005-0.10 0.1-5.0 0.05-0.25

Karaganda n =100 0.21+0.02 0.04+0.003 18.8+0.1* 0.05+0.016
Temirtau n=80 0.9+0.02 0.1+0.02 6.2+0.1* 0.30+0.14*
Balkhash n=280 1.2+0.1 0.07+0.005 8.54+1.5* 0.05+0.1
Zhezkazkan n=80 1.1+0.1 0.1+0.08 8.24+3.04* 0.91+0.011
Abay n=2380 0.8+0.02 0.06+0.02 0.110+0.01 0.073+0.028

Note. * — credibility p < 0.05

Lead levels in children living in Zhezkazgan are 1.6 times higher than normal, and in children living in
Temirtau they are 1.24 times higher than normal. Here it should be noted that the results of our study are
consistent with the data on the content of microelements in the hair of children [8].

According to the correlation-regression analysis, the amount of lead in the blood taken by the WHO
(20 ug/100 ml) was determined in the case of non-professional exposure, the amount of metal in the hair was
about 40 pg/g. On its website WHO lists lead as one of the top 10 chemicals with serious health risks and is
developing measures to protect children's health from exposure to lead [10, 11].

According to Skalny, Cd is an important candidate for essentiality. It is known that this element is con-
sidered important; if the human body does not have or has an insufficient amount of the element, the body
stops growing and developing, it cannot fulfill its biological cycle, including the ability to reproduce. The
introduction of the missing element eliminates the symptoms of its deficiency and restores the vitality of the
organism. According to other scientific publications, Cd is an element that should not be present in the human
body, its acceptable levels are minimal. Analysis of the results showed that a slight increase in Cd in the hair
of children from Temirtau was 0.30+0.14 (p < 0.05), an increase in Cd was observed in the hair of children
from Balkhash and amounted to 1.5+0.1 (p < 0.05), the increase in Cd in the hair of children in the city of
Zhezkazgan was 0.9120.011.

Conditionally toxic elements, such as Ni and As, were found in the hair of children in the cities of the
Karaganda region within the physiological norm.

The main reason for the lack of ME in the body may be an unbalanced ratio of various food components
that increase or decrease the absorption of ME, as well as an insufficient level of ME consumption with their
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loss in the process of survival. Only a change in the ratio of ME in the diet can significantly affect the absorp-
tion of certain trace elements.

To date, we do not have enough knowledge about the peculiarities of IE metabolism in the body under
the influence of various environmental factors, the composition of IE in food, as well as some norms of IE
consumption, balance and types of their interaction in the body. how to use a certain level of drugs.

In this regard, studies of the essential composition of hair of children in the cities of the Karaganda region
have been continued. The average content of Cr in hair of children living in the studied cities of the Karaganda
region was determined within the physiological norm (Table 3).

Table 3

Average content of the main microelements in the hair of children of the Karaganda region (M+m)

Amount Cr | Cu | Zn
Cities of children physiological norm (ug/g)

(420) 0.1-2.0* 7.5-80 100-250
Karaganda n =100 0.092+0.005* 6.059+0.019* 94.0+0.41*
Temirtau n=2380 0.072+0.006* 3.214+0.04 75.744.6*
Balkhash n =80 0.056+0.002* 3.3840.28* 72.0+0.29*
Zhezkazkan n=2380 0.1+£0.003 5.5+0.17 81.0+£3.9*
Abay n =80 0.55740.241 20.7+0.5 162.347+4.5

Note. * — credibility p < 0.05

The results of the study showed that the content of Cr in the hair of children in industrial cities of the
region is below the norm. The Cu content required for the maintenance of the organism and its growth also
showed low and very low values, which in children of the city of Karaganda were 3.45 times lower than the
“control” level and 1.23 times lower than the physiological norm. The amount of Cu in the hair of children in
Temirtau was 2.3 times lower than the norm, the concentration of Cu in the hair of children in Zhezkazgan
was 1.36 times lower. It was found that the amount of Cu in children in Balkhash was 2.2 times lower than the
norm (p < 0.05).

However, in all studied groups the Cu concentration had significant individual deviations. The symptoms
of Cu deficiency are specific and lead to increased fatigue, general weakness, irritability, decreased emotional
background, weight loss, diarrhea, impaired carbohydrate metabolism, anemia, hair and skin damage, and vis-
ual impairment. Low concentrations of inorganic copper salts entering the body cause hemolysis (destruction
of red blood cells). A clear relationship has been established between the copper concentration and the degree
of ceruloplasmin activity, since the balance between oxidative processes and endogenous antioxidants is a
particular defense against cancer. The development of tumor processes affects the activity of ceruloplasmin
and the concentration of copper and zinc in the blood serum of patients with lung cancer. Changes in the
activity of Cu/Zn superoxide dismutase (SOD) have been found for many tumors [9].

Studies of the content of zinc in the hair of children in Karaganda, Balkhash, Temirtau and Zhezkazgan
show that the deficiency of this element is 1.06; 3.47; 3.3 and 3 times lower. Here it should be noted that lead
can accumulate in the body due to zinc deficiency. The concentration of Zn in the hair of Abai children was
162 347+4.5, which is normal. Zinc has been shown to stimulate the production of antibodies and is responsible
for maintaining the immune system, is part of many enzymes and is involved in many metabolic processes in
the body.

The need for manganese and iron varies throughout life and depends on gender, age, as well as on the
physiological state of the body. Both the deficiency and the excess of these elements negatively affect human
health. Residents of industrial cities may be exposed to excessive amounts of manganese and iron in the inhaled
air or drinking water.

The problem of subclinical chronic poisoning with these xenobiotics is of great concern [10]. Continuing
the study of the composition of essential ME in the hair of children from the cities of the Karaganda region,
we found that the average Fe content in the hair of all examined children living in the cities of the Karaganda
region was within the physiological norm (Table 4).
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Table 4

Average content of the main microelements in the hair of children of the Karaganda region (M+m)

Amount Fe | Mn | Co
Cities of children physiological norm (ug/g)

(420) 5.0-25 0.2-4.4 0.01-1.8
Karaganda n =100 13.819+0.69 0.285+0.008 0.35+0.003
Temirtau n =80 7.46+0.67 0.29+0.009 0.34+0.002
Balkhash n =80 5.13+0.14 0.24+0.02 0.045+0.004
Zhezkazkan n =80 6.95+0.84 0.25+0.061 0.05+0.04
Abay n=280 20.7+1.8 0.93+0.05 0.05+0.01

At physiological concentrations manganese protects against oxidative stress, and an excess of this trace
element affects the developing of central nervous system as an oxidizing agent. Children exposed to excessive
amounts of manganese in the environment suffer from behavioral disorders, including learning disabilities.
The average amount of Mn in the hair of all examined children living in the cities of the Karaganda region was
determined within the physiological norm.

Measuring cobalt in hair is an indirect method for assessing the level of cobalt in the body, which is a
good alternative to measuring the level of this element in blood and urine. As with blood tests, hair cobalt
concentration is a good indicator of total body cobalt levels [7—10]. Cobalt can enter the hair not only from
internal sources, but also as a result of “contamination” of the hair from outside, for example, when washing
hair with water.

We know that the hair exhibits an average concentration of compounds over a fairly long period of time,
while the concentration in blood and urine fluctuates for a short time. The results of the study showed that the
content of cobalt in the hair of children in the region varies approximately as much as it is necessary to maintain
physiological norms.

Conclusion

Chemical environmental factors are often found in concentrations that upset the dynamic balance between
a biological object and the environment, and also cause functional and organic damage at different levels of
organization of living matter. The concept of “toxicity’ has expanded significantly in recent years and acquired
many aspects. Toxicity can be characterized as a cause of a disease of chemical etiology (poisoning) and a
factor causing chemical damage to tissues (a typical pathological process), the consequences of which form
the corresponding pathological condition. This means the importance of studying the mechanisms of general
(complex) and individual toxicity, which ultimately determines the nature of the pathological process and
clinical manifestations of chemical intoxication, its long-term consequences, which can significantly contrib-
ute to the health of children.
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Kaparanabl 00,1bIchI 0a1a1apbIHBIH 0M0CYOCTPATHIHAAFBI (IIAIITAPBIHAAFbI)
XUMHUSIBIK 3JIEMEHTTEPAiH KYpPaMbl

Makanana ayMakThIH SKOJIOTHSUIBIK JKOHE TMTHEHAIBIK oJI-ayKATHIHBIH OOBEKTHBTI KOpPCETKIMTepiHiH Oipi
XaJIBIKTBIH MHUKPOHYTPHEHTTI MopTeOeci OONBINI caHaJaThIH, acipece Oananap OOJFaHIBIKTaH ayMaKTarbl
MeTaJllapFa SKOJIOTHSIBIK MOHHUTOPHHI JKYPri3y HBICAHBI peTiHIe Oananap MAMITapbIHAAFEl XHMHSIBIK
3JIEMEHTTEp 3epTTenreH. KenTereH meTenuik FbUIbIMU JKYMbICTapAa alaMFa TEXHOTSHIIIK 9CeP/iH JKaFbIMChI3
TYCTapbIH 3epTTeyJie YIri peTiHAe IIaml ChIHAMAacChl KAaKChl MHIUKATOP OOJNBIN TaObUIATHIH/ABIFE afThUIFaH
JKoHe OaJtajapAbIH HJIEMEHTTIK JKaFJaibl ayMaKThIH YKOT€OXUMHSJIBIK €PEKIIETIKTEPiH CUIIATTAHTHIHEI OeITii,
COHZIBIKTAaH Jla MHBACHBCI3 OMICIEH MIAIITa MHUKPOAJIEMEHTTEPIiH >KUHAKTATYBl KapacTBIPBUIFaH. 3epTTey
HOTIDKECIHJIE KOPFAaChIH MEH KaJMHUI MeNIIEePiHIH apTKaHBI )KOHE MBIPHIII, MBIC JKOHE XPOM MeJIIepiHiH
TOMEHJICYi aHBIKTaJIbI.

Kinm ce30ep: Gananap, NeHcayJIbIK, ayblp METaAap, IIalll, bl MUKPO3JIEMEHTTEP, XPOM, MBIDBIIL, MapraHell.

K.A. HypneibaeBa, A.M. Aiitkynos, I'.JK. Mykamesa, I'.M. TrikexxaHnoBa

CocTaB XUMHYECKHX 3JICMEHTOB B OuocyodcTpare (BoJjiocax)
neteit Kaparanaunckoi odJjactu

B crathe u3ydeHo conepikaHue XUMHIECKHX JIEMEHTOB B BOJIOCAX JeTel Kak (hopMa 3KOIOrn4ecKoro MOHH-
TOPHHTa METAJUIOB B JAHHOW MECTHOCTH, IOCKOJIBKY OJHHM M3 OOBEKTHBHBIX ITOKa3aTeNeil SKOJIOTHIECKOTO U
THUTHEHWYECKOTO OJIaronoydusi MECTHOCTH SIBIISIETCS MUKPOHYTPUEHTHBIN CTAaTyC HaceJIeHHs, 0COOCHHO Je-
Tei. Pe3ynbraTel 3apy0eKHBIX HAy4YHBIX MCCIIETOBAaHHMI MOKA3aJIM, YTO TECT Ha BOJIOCHI SBJISETCS XOPOIIUM
MHJUKAaTOPOM HETaTUBHOTO BJIMSHUS TEXHOTCHHBIX ()aKTOPOB Ha YeJIOBEKa, M M3BECTHO, YTO CTUXHHHOE CO-
CTOSIHME JICTCH XapaKTepHU3yeT IKOr€OXUMHYECKHE 0COOCHHOCTH MECTHOCTH, TIO3TOMY PacCMOTPEHO HaKOILIe-
HHE MHKPO3JIEMEHTOB B BoJlocax. MccrneqoBanne BEISIBUIIO YBEIMUCHNE B HUX COJEPKAHUSI CBUHIIA U KaJMUs
U CHIDKEHHE INHKA, MEJIN U XpoMa.

Knrouesvie cnosa: netn, 310poBbe, TSHKENIbIE METAJUIbI, BOJIOCHI, TOKCHYHbIE MUKPODJIEMEHTHI, XPOM, LHHK,
Mapraser.
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The article discusses the changes in the cell after the experiment in the bronchoalveolar lavage. According to
the results of the examination of rats with dust dusting of industrial cities of the Karaganda region (Karaganda,
Temirtau, Balkhash, Zhezkazgan), methods of cytological analysis were used. Cytochemical methods were
used for early detection of functional changes in the body's nonspecific defense against environmental factors.
Experimental studies of the impact of urban dust in Karaganda, Temirtau, Balkhash and Zhezkazgan indicate
the development of a general toxic effect in rats, manifested by changes in the cells of bronchoalveolar lavage,
and a violation of the integrity of the cells was established.

Keywords: bronchoalveolar lavage, diene conjugate, malondialdehyde, lipid peroxidation, antioxidant protec-
tion, by-products, catalase, environment, nitrogen metabolites.

Introduction

The current situation with environmental pollution and the state of human health in many regions of
Kazakhstan, according to expert estimates [1], leaves much to be desired. The decline in the quality of life of
the population, the ineffectiveness of environmental protection measures developed without clear quantitative
criteria of potential and real damage to health, the low efficiency of funds spent on reducing pollution require
additional research, in most cases due to a mandatory assessment of the actual contribution of an industrial
enterprise to the deterioration of the health of the population and the quality of the urban environment. Failure
to comply with hygienic standards associated with economic and technical reasons, a slowdown in research,
primarily epidemiological and experimental, urgently require a change and shift of emphasis from the prob-
lems of hygienic regulation to a quantitative assessment of the potential and real danger from exposure levels
that exist in the real conditions of populated areas [2, 3].

The growth of the number of industrial cities and their population plays a significant role in the scientific
and technological development of Kazakhstan. The concentration of the population in industrial cities signifi-
cantly reduces the cost of infrastructure and engineering support, allows to organize production with the em-
ployment of a large number of workers and employees. According to scientists (Yu.A. Rakhmanin, S.1. lvanov,
S.M. Novikov, E.I. Likhacheva, I.E. Oransky, A.A. Fedorova, R.A. Aliyev), this process with its causal rela-
tionships that determine the rate of this phenomenon seems to be a difficult problem [4-6]. For obvious rea-
sons, the rate of population growth in large cities is not the same, both in time and space, depending on many
factors. The availability of natural resources, the creation of industrial centers determined the growth of some
cities in Kazakhstan and are characterized as extremely relevant. This problem for Kazakhstan requires new
understanding and resolution [7].

Large-scale reform of the system of state regulation in the field of environmental protection and, in par-
ticular, atmospheric air is associated with the negative impact of atmospheric pollution on the health of the
population. In industrialized countries the degree of urbanization exceeds 70-80 %; it should be noted that the
majority of the population of the Karaganda region lives in an urbanized environment [8]. The anthropogenic
causes of atmospheric air pollution are covered in some detail in the works of D.V. Surzhikov and others [9],
where to explain individual phenomena scientists used the results of their own observations. To assess the
dynamics of emissions of pollutants into the air basin of Western Siberia the average levels of the series of
dynamics of emissions were determined: their average absolute changes, average rates of increase or decrease,
rank correlation coefficients of the series of dynamics, their coefficients of oscillation and autocorrelation of
deviations from the trend. Linear trends are obtained that characterize the dynamics of the entry of harmful
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impurities into the surface layer of the atmosphere. The average rate of increase or decrease characterizes the
average percentage change for the year in the level of the factors under consideration. The assessment of the
risk of immediate action, in the presented scientific publications, shows the annual likelihood of an individual
developing adverse reflex reactions (smelling, pain in the eyes, irritation of the throat, cough), implicit with
the achievement of the maximum level of air pollution.

Dust affects the respiratory system, causing progressive fibrosis of the lung tissue, affects the liver, can
affect blood counts (increased ESR, leukocytosis), the development of physical weakness, rapid fatigue. Car-
bon monoxide in an increased concentration causes disorders of the nervous system, which are expressed in
the appearance of headaches, memory loss, increased fatigue, and sleep disturbances [10]. Hydrogen sulfide
can provoke catarrh of the upper respiratory tract, bronchitis, headaches, eye diseases, indigestion, vascular-
vegetative disorders, and decreased resistance of the skin to infections [11].

Studies in various countries have shown that the most stable dependence of the levels of morbidity and
mortality from occupational hazards is observed in lung cancer. They are the highest among truck drivers,
workers in asbestos production and steelmakers; dependence is noted not only among professional groups of
the population, but also among the entire population of territories with developed chemical and mining indus-
tries. For urbanized areas the priority environment for the intake of metals into the body is the objects of the
environment and production environment, which is consistent with the results of numerous studies [12].

Thus, the analysis of the total integral non-carcinogenic risk in the agro-industrial region showed that the
priority is the risk of the formation of respiratory diseases, kidney diseases and diseases of the central nervous
system. B.A. Revich writes about diseases of ecological etiology and distinguishes environmentally dependent
diseases and environmentally related diseases. However the conclusion about a causal relationship between
environmental factors and disease requires careful justification. Analyzing the state of health of children living
in ecologically unfavorable territories, researchers note the high prevalence of various kinds of allergic pathol-
ogies and respiratory diseases [13].

Methodology

To use urban dust in the experiment the chemical composition of urban dust in the cities of the Karaganda
region was analyzed. To determine the toxic effect of fine dust on the bodies of experimental animals 40 sam-
ples were taken from the soil of industrial cities of the Karaganda region. The experiments were carried out
taking into account the requirements for working with experimental animals. Intravenous administration of
TSP was used at a dose of 50 mg/ml (once). After 30 days the rats were decapitated. The duration of the
experiment was chosen taking into account the long-term effects of TSP. At the end of the experiment bio-
chemical and cytological studies were performed.

Analysis of the literature showed that the experiment included cytogenetic studies, during which, taking
into account the specificity of the chemical, we found that early informational, sensitive and predictable im-
portant indicators were identified, for example, LAT/AOC, nitric oxide (NO) metabolites, ketodienes (CD),
Diene conjugates (DC), changes characterizing the destruction of cells. In this regard, we conducted studies to
determine the toxic effect of dust on dust-poisoned rats, lung cells and bronchoalveolar lavage in the cities of
the Karaganda region.

Results and discussion

In the first series of experiments an increase in the initial and final products of lipid peroxidation in
bronchoalveolar lavage was detected 30 days after oral ingestion of dust in Karaganda and Temirtau at a dose
of 50 mg/ml. As a result, lipid peroxidation occurs in bronchoalveolar lavage, the conversion of simple lipids
into primary products (lipid hydroperoxidation). This leads to the formation of “holes” in the membranes
through which cells and their organelles exit. Ketodienes (KD) in bronchoalveolar lavage showed an increase
in all dust-poisoned experimental animals in industrial cities of the region. In Zhezkazgan, the amount of ke-
todienes (KD) doubled (6.4+0.7 before dust poisoning, — 12.3+3.4 after dust poisoning, p < 0.05) and a slight
increase was observed in rats poisoned with dust in Abay (6.6+0.12 before dust poisoning and 6.85+0.09 after
dust poisoning, p < 0.05).

A significant decrease in the content of diene conjugates (PC) from 147.0+9.3 to 130.0+21.4 (p < 0.05)
was observed in the bronchoalveolar lavage of male rats poisoned with dust in Temirtau (Table 1).

58 BecTHuk KaparaHguHckoro yHnsepcuteTta



Experimental assessment of the influence ...

Table 1
Changes in lipid peroxidation during dust poisoning of bronchoalveolar lavage
in experimental rats at a dose of 50 mg/ml
Karaganda Temirtau Abay Zhezkazgan Balkhash

dustinput| intro- |dustinput| intro- |dustinput| intro- |dustinput| intro- |dustinput| intro-

Indicators | to the duced to the duced to the duced to the duced to the duced
gene |dustafter| gene |dustafter| gene |dustafter| gene |dustafter| gene |dustafter

(n=8) | n=8) | n=8) | n=8) | n=8) | n=8) | n=8) | n=8) | (h=8) | (h=8)

KD 63406 | 9.4£0.04 | 6.72007 | 92206 [6.62012| 08 | 64s17 | 0% | 65506 |118206
DC 1460 | 1340 | 1470 | 1300 | 136 | 134 | 1300 | 900 | 1280 | 1100

9.3 +18.4 9.3 +11.4* | +0.17 +0.11 +11.2 +8.3* +8.3 +4.9
Secondary | 0.06 0.53 0.05 0.93 0.065 0.07 0.07 0.86 0.06 0.09
products +0.001 | +0.04 | +0.001 | +0.06* | +0.02 | +0.013 | +0.001 | +0.06* | +0.003 | +0.007
Catalase 0.058 0.02 0.050 0.11 0.32 0.43 0.05 0.08 0.053 0.071
(mcat/l) +0.02 | £0.001 | +0.02 | +£0.005 | +0.05 +0.03 | £0.003 | +0.04 | +0.009 | +0.018
NO Metab-| 19.31 36.19 19.28 38.21 19.35 22.45 19.62 34.3 19.23 413
olites +0.03 | £0.02* | +0.36 | +£0.12* | +0.17 +0.7 +0.51 | £0.61* | +0.13 | +0.61*

Notes: * — credibility p < 0.05; 1 — Dust input to the gene; 2 — introduced dust after — after 30 days.

This is an unfavorable prognostic test that characterizes the initial destruction of membranes, since iono-
phore sites appear at the sites of PK formation, which leads to an increase in intracellular sodium ions, followed
by water, cell edema, and then its necrosis or necrobiosis. The number of PCs has significantly decreased,
which by 134.0+18.4 decreased to 146.0+9.3 before dust poisoning. After the introduction of dust from the
city of Karaganda experimental animals in the bronchoalveolar lavage showed an average threefold activity of
nitric oxide metabolites (0.063+0.002, 0.19+0.018 c.u. after dust injection).

The activity of the antioxidant system was 2 times higher than that of catalase. The amount of BALF
secondary products in rats poisoned with dust in Balkhash is higher than in rats poisoned with dust in Kara-
ganda (0.53+0.04 dol), which is 0.93+0.06 (p < 0.05). This, in turn, indicates a high degree of oxidation of
cellular structures. The primary products of lipid peroxidation are destroyed with the formation of secondary
products of lipid peroxidation: ketones, malonic dialdehyde, diene conjugates. The accumulation of malonic
dialdehyde (MDA) in the blood explains the intoxication syndrome that accompanies many diseases of the
internal organs. Interacting with SH— and CHs—groups of proteins, MDA inhibits the activity of cytochrome
oxidases (inhibits tissue respiration) and hydroxylases.

MDA also leads to the rapid development of atherosclerosis. Microparticles contribute to a burst of res-
piration in macrophages, which causes tension in the biochemical “filter” for many physiologically active
compounds, develops chronic oxidative stress, which affects the prognosis of unfavorable processes, the cyto-
toxic effect is observed in the figure below (Fig. 1).

Figure 1. BAL — alveolar macrophages; stained with hematoxylin. Dimensions: 10x40
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It was shown that long-term exposure to dust causes toxicity, which manifests itself in a decrease in the
efficiency of oxidative phosphorylation and activation of compensatory mechanisms, electron transport along
alternative pathways, which leads to an increase in the concentration of oxygen radicals. Here it is necessary
to pay attention to the uniqueness of the secondary product. Byproducts can migrate through lipid peroxidation
and double binding of lipid unsaturated fatty acids, which form highly reactive dithrienes. Disturbances of
adaptation and defense are of interest for metabolic processes at the level of molecules, structural and func-
tional cells (protein-lipid interactions, in the field of membrane proteins).

The experiment revealed toxic-dynamic changes and spectra of biochemical effects, such as the accumu-
lation of lipid peroxidation products. The results of a study of the impact of dust in the city of Balkhash showed
that the greatest changes were caused by bronchoalveolar lavage, in which the concentration of CD exceeded
the value of 30 days after dust accumulation by 1.8 times. In males PC after dust poisoning was 90.0£8.3 dol.
At the beginning of the experiment, the indicator without dust poisoning decreased to 130.0+=11.2 dol. In terms
of secondary products, lipid oxidation under the influence of soil dust in Temirtau is 0.86+0.06 cubic meters.
(p < 0.05), which is 12.2 times higher than the initial value, and also, on average, 1.7 times more nitric oxide
metabolites by 0.96+0.012 UAH.

Before dust application it was 0.062+0.005 (p < 0.05). The activation of the antioxidant system was ob-
served 1.6 times (p < 0.05) with high catalase activity. Elevated levels of metabolites and catalase show the
effect of dust on the oxidation of non-enzymatic lipids. A high level of NO indicates that the dust is a mem-
branotropic agent.

The analysis of the study results showed small changes in the impact of dust in the city of Abay from the
side of the CD, as well as from the side of the PC after and before the start of the experiment. Other indications
for bronchoalveolar lavage are lipid oxidation, for example, by-products of Abay, when exposed to dust on
rats, at the beginning of the experiment it was 0.035+0.07 cubic meters, 0.045+0.073 c.u. after the end of the
experiment. In all cities of the Karaganda region, except for Abay, there was a significant increase in nitric
oxide metabolites after the introduction of dust (p < 0.05), which indicates an insignificant effect of dust on
lipid oxidation.

Conclusion

Experimental studies of the impact of urban dust in Karaganda, Temirtau, Balkhash and Zhezkazgan
indicate the development of a general toxic effect in rats, manifested in changes in the cells of bronchoalveolar
lavage, and a violation of the integrity of the cells was established.
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Kaparanabl 00,1bIchI KajajJapbl IIAHBIHBIH OPOHX0A/1bBEOJISIPJbI JIABAKIAFbI
JIMITUATEPAiH aCKbIH TOTBHIFY KOPCeTKIlITepPiHe dcepiH TIKipuodeaik Oaraaay

Makanana GpOHX0AIIBBEOJIIPIIBIK MIA0IAFB! TOXKIPHOEICH KeHiHT1 KacyIanarsl 3repicTep Typabl alThLIFaH.
Kaparanas! 00JIBICEIHBIH ©HepKacinTik Kananapbeinsly (Kaparanas, Temiptay, bankamn, YKeskasran Kananapsr)
MIAHJaHFaH ereyKYHPBIKTapBIH TEKCePY HOTIKENepi OOWBIHINA IIUTONOTHAIBIK Taay dmicTepl KOIAaHbIIIBL.
OpraHn3MHiH KOpIIaFaH opTa (paKTOpIapblHaH apHaibl eMec KOPFaHBICHIHIAFH (PYHKIIMOHAIIBIK ©3repicTepal
epTe aHBIKTay YVIIH IMTOXMMUSIIBIK OHicTep maiinamaHeuiasl. Kaparangsl, Temipray, bamkam skxoHe
JKe3kasranmarsl KanajblK MIAaHAAPIBIH OCEpiH SKCIEPHUMEHTTIK 3epTTeyNep ereyKyiphIKTapaa OpoHXOalb-
BEOJIIPIBIK MIAI0 KACYIIANTAPBIHBIH 63repyiMeH XKoHE JKacyIIanapIblH TYTaCTBIFBIHBIH OY3bLTybIMEH KOPIHETIH
JKaJIITBI YBITTBI 9CEP/IiH JaMybIH KOPCETKEH.

Kinm ce30ep: OpOHXO0ANBEOJSPIbI JIABAX, NUCH KOHBIOTAaThl, MAJOH IHANBICTHI, JHUIUATCPAIH acKbIH
TOTBIFYbI, aHTHOKCHJIAHTTHIK KOPFAaHBIC, KaliTaaMa eHiMJiep, KaTana3a, KOpIIaraH OpTa, a30T METa0OIUTTEpI.

K.A. HypneibaeBa, A.M. Aiitkynos, [.M. TrikexxaHoBa,
I". K. Mykamesa, A.ILl. CapcembaeBa

IKCIepUMEHTAIbHAsI OLCHKA BJIUSIHUS NBLIN T'OPOI0B
Kaparanauuckoii 00,1aCTH HA 1OKa3aTeJIH NIEPEKUCHOTO
OKHCJICHUS JIMNINA0B NPU OPOHX0A1bBEOJISIPHOM J1aBakKe

B cratse paccMOTpeHBI H3MEHEHNS KIIETKH ITOCIIE SKCIIEPHMEHTa B OPOHX0AIIbBEOISIPHOM JlaBaxke. I1o pe3yin-
TaTaM 0OCIEOBAHMS KPBIC C 3albUICHHEM ITBUIBI0 MPOMBIIUICHHBIX TopoaoB Kaparanaunackoit obmactu (TT.
Kaparanna, Temupray, banxam, JKe3kasran) UCIIONB30BaHBl METOAMKA IUTOJOTHYECKOTO aHanmm3a. L{utoxu-
MHYECKHE METO/Ibl ObUTH TPUMEHEHBI JJIs PAHHETO BBIABICHHS ()YHKIMOHATIBHBIX U3MEHEHHH Hecrenuduye-
CKOM 3alIUTHl OpraHu3Ma OT (PaKTOPOB OKpYy’Karowel cpenbl. DKCIepUMEHTANbHbIe NCCICIOBaHMs BO3/IeH-
cTBUA ropoackoi meutu rr. Kaparannel, Temupray, banxama u JKe3kasraHa cBUIETEIbCTBYIOT O Pa3BUTUHU
obmerokcuueckoro 3ddexra y Kpbic, MPOSBISIONIETOCS W3MEHEHUSMU B KJIETKAX OpPOHXOAIBBEOJSIPHOTO
CMBIBa, A TAK)KE YCTAHOBJIEHO HApPYIICHHE [IETOCTHOCTH KIIETOK.

Knioueswvie cno6a: GpOHX0ATBBEOISIPHBIH JIABaX, THCHOBBIA KOHBIOTAT, MAIIOHOBBIH JHAIIBICTHI, TEPEKHCHOE
OKHCIICHHUE JTUIU/I0B, aHTHOKCHIAHTHAsI 3aIl[UTa, BTOPUIHBIE IIPOAYKTHI, KaTanasa, OKpyKaromias cpea, MeTa-
0OOJIUTHI a30Ta.
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HOHyJIHIII/IOHHO-ﬁl/IOMOp(l)OJIOl“I/l‘{eCKI/Ie HCCJICA0OBAaHUA ' KUBOKOCTH ceT‘{aTOHJIOI[HOﬁ
(Delphinium dictyocarpum DC.) B JIzkyHrapckom AJjaray

B craTbe nmpeacTaBieHbl JaHHbIE TTONOMYJIIIHOHHO-0HOMOP]OIOrHYecKre UCCIeI0BAHUS )KMBOKOCTH CETYa-
toroauoit (Delphinium dictyocarpum DC.) B xynrapckom Amnaray. Ilenb ucciieioBanusi — U3y4eHHe pac-
HOPOCTPAHCHUs, (UTOLCHOTHYECKOH MPHUYPOYCHHOCTH, OHOMOP(OIOTHH U  CTPYKTYPBI MOMYJISIIHNA
Delphinium dictyocarpum. VccnenoBanusi IpOBOAMINCE Ha TeppHTOpUH xpebra J[KyHrapckoro Anaray B
2015-2017 rr. Ctpyktypa u crpoenue neHonomyssinui (I{IT) u3yganu B 2-X pacTHTENBHBIX cOOOIIECTBAaX
(omucanus 1, 2). JInst u3ydeHus INIOTHOCTH U OHTOT€HETHYECKOM CTPYKTYPBI LICHOHOMYJISALIMK B COOOIIECTBaX
3aKIIA[bIBAIINCH TPAHCEKTHI, Pa3/IENIEHHBIE Ha TUIOMAKU pazMepoM | M2, THII HEHOOMy ISIMI OTIPEENSIICS M0
nByM kinaccupuranusm: b.A. FOpuesa (1987, 1988) u JI.A. XKykosoii (2013). [Tpu u3ydeHun 6uoMophonoruu
U CTPYKTYPBI LICHOTIOMYJIALHI HCIIOIb30BAIM NPHHATHIC B COBPEMEHHOM MO JISIIHOHHON OMOJIOTUH PACTCHUH
NPHUHIMIBL B METOIBI, paspadoranusie JI.A. Xykoroii (2012) u o «IIporpamme U METOANKE HAOGIIIOICHHH 32
ueHononymsuusiMia BuoB Kpacuoit kauru CCCPy» (1986). B pesynbrare NMpOBEICHHOTO HCCIICIOBAHHS
BeiiBIIeHO, uTo Delphinium dictyocarpum B JDxyHrapckom AJjiatay npom3pacraerT Ha Bbicote oT 1600 1o
3200 M Hax yp. M., 3aHHMas BEPXHIOK TPETh, WM IPHBEPLUINHHYIO YacTh, BBICOKHX rop. Ha ckioHax BUA
BCTpPEYAETCsI 110 BBIXOaM CKaJl M Ha KAMEHHCTO-IIIEOHHICTBIX yYacTKaX B COCTaBE KYCTAPHHUKOBO-Pa3HOTPABHO-
JKUBOKOCOBBIX, 3JJaKOBO-Pa3HOTPABHBIX JIyraX. BUIOBOH cOoCTaB )KMBOKOCOBBIX COOOIECTB MpeAcTaBiieH 125
BHJAMH COCYIUCTBIX pacTeHui u3 95 pooB u 37 cemeiicTs. Bricota Hanzemubix opranos Delphinium dictyo-
carpum xozue6anack ot 115 10 250 cm.

Knroueswie crosa: Delphinium dictyocarpum, iekapcTBeHHBIH BUJI, 3KOJIOTHS, GHOMOP(OIIOTHsI, COCTOSIHHE Tie-
HOTIOIYJISIIMH.

Beeoenue

HccnenoBanrue COBpEMEHHOI'O COCTOSHUS LEHOTHYECKHUX MOIMYJSALUUN BUAOB pacTeHUH B HacTosllee
BpeMs SBISIETCS OJHOW M3 OCHOBHBIX 3aay MOIMYJISIIMOHHOW 3KoJoruM pacTeHHd. OcoOyro 3HAYUMOCThH B
JAHHOM HaIIPaBJICHUU NPUOOPETAIOT UCCIICAOBAHNS XO3IHCTBEHHO-LICHHBIX U JIEKAPCTBEHHBIX BHJIOB PacTe-
uuit. OJHUM U3 TaKUX BHJIOB SIBIISIETCS XHBOKOCTH ceTyarorutoaaas (Delphinium dictyocarpum DC.) — ne-
KapCTBEHHOE pacTeHHe, IUPOKO NPUMEHAEeMOe B O(UIIMATBHON U HAPOJAHOW MEIULIMHE.

XKusokocts cerwaromnonnas (Delphinium dictyocarpum DC.) ortHOocurcs K ceM. JIFOTHMKOBBIX
(Ranunculaceae Juss.) poay Delphinium L. XXuBokocts cetuaromnonnas (Delphinium dictyocarpum DC.)
MHOTOJICTHEE TPABSIHUCTOE PACTEHHUE, TIOJIMKAPIIHK, YACTUYHO PO3ETOUHBINA reMukpunrodur [1].

Llens JaHHOTO HCCIIEAOBAHUS — W3YyYEHHE PAaclpOCTPaHEHUs], PUTOLEHOTHYECKONH MPUYPOUCHHOCTH,
ouomopdosoruu u cTpykTypsl nomyssituii Delphinium dictyocarpum DC.

Odnopuctuieckoe odcienoBanue Teppuropun xpedra Jxynrapckoro Anaray (CesepHbiii Taub-111ans),
aHanm3 (POHIOBBIX MaTepHasoB repOapus MHcTuTyTa 60TaHUKHN M (PUTOMHTPOAYKIWH (T. AJIMATHI) U JIUTEpaA-
TYpHBIX UCTOYHUKOB [2, 3] moka3anu, uto Bua BeTpevaercs B Cpenneit Aszum, [lamupo-Anrtae u 3anagHoM
Tsub-11lane [4]. Pactipoctpanenue B Kazaxcrane: [pxynrapckuii Anaray, Cesepubiit Tsub-1lanp (Kuprus-
ckuit Anaray, 3aunuiickuii, Kynreit Anatay, Kermens), 3ananusiii Tsab-11lans. OcHoBHOI apean Delphinium
dictyocarpum pacroyioxkeH B rOpHO-JIyroBoii yactu u cybanbnuiickom nosice Ceeproro Tsub-1lans [5-7].

Mamepuanst u Memoobt ucciredosanus

WccnenoBanus mpoBoAWINCH HA Tepputopun xpedra Jxynrapckoro Amaray B 2015-2017 rr. Ctpyk-
Typa u crpoenue nenonomyssuui (L{IT) Delphinium dictyocarpum usy4anu B 2-X pacTUTENBHBIX COOOIIeE-
crBax (onucanus 1, 2). [Ipu uzyuennn 6oMopQOIOTuH U CTPYKTYPbI IEHOTIOMYJIAILNI UCTIOJIL30BAIN MTPUHSI-
Tble B COBPEMEHHOW MOMYJISIIMOHHOW OMOJIOTHH pacTeHWH MPUHLIMITEI M METOBI, pazpadoranusie b.A. FOp-
ueBbM [8, 9]. [ u3ydeHus IUIOTHOCTH M OHTOTEHETHYECKOW CTPYKTYphI LeHonomy sy Delphinium dicty-
ocarpum B coOOIIECTBAX 3aKJIaIbIBAINCH TPAHCEKTBI, pa3/ieieHHbIe Ha TUIOIaaKu pasmepoM 1 M2 Ha mio-
MaJKax TMOJACYUTHIBANIOCH O0IIee YHUCIO 0coO0eH I OnpenesieHHs INIOTHOCTH LEHOMOIMYJISIUN M YHCIIO
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oco0eii pa3HbIX BO3PACTHBIX TPYIIIT JJIsI ONPEICIICHHS OHTOIEHETHUECKHX CIICKTPOB. B KauecTBe CueTHOM e/1u-
HHUI[BI HUCIIOJIB30BAIACh MOP(OIOrHYECKH MENOCTHAS 0CO0b. THI IEHOMOMYIISIUIA ONPENessIC M0 JBYM
kinaccudukamusam B.A. FOpresa [8, 9] u JILA. XKykosoit [10-12] (Ha ocHOBe KpuTepus aOCOIOTHOTO MaKCH-
MyMa). JKU3HEHHOCTD MOMYJISIIUK U3Y9alll 110 MOIIHOCTH T'€HEPATUBHBIX 0c00€ei (MOJIOIBIX, CPEIHEBO3PACT-
HBIX M CTApbIX) ¢ YYETOM IUIOTHOCTH M MOJHOWIEHHOCTH. Ha OCHOBaHWM aHAIIN3a BCEX MAPaMETPOB OIpeie-
JsuTH cocTosiaue nenonomy sinuii Delphinium dictyocarpum («ITporpamma u metoauka. ..») [13].

Peszynomamer u ux obcyscoenue

Oxonoeus. Kusokocts ceryaromoanas (Delphinium dictyocarpum DC.) B JxyHrapckom Asnatay mpo-
n3pactaer Ha BeicoTe oT 1600 10 3200 M Hax yp. M., 3aHUMAasT BEPXHIOIO TPETh, W MPUBEPITUHHYIO YacTh,
BBICOKMX Top. Ha ckioHax BUI BcTpevyaeTcs 1o BBIXOJAM CKall U Ha KAMEHUCTO-MEOHUCTIX y4acTKax B CO-
CTaBe KyCTapHHKOBO-Pa3HOTPaBHO-)KUBOKOCTHBIX, 3J1aKOBO-Pa3HOTpPaBHBIX Nyrax. [IpuBeaeM KpaTkyro Xa-
pakTepucTuKy ¢uroreHo30s ¢ yuactiem Delphinium dictyocarpum.

Tonynayus 1. Xpeber xxyarapckuii Anartay, ymense peku bynenka B 1-m kM roxxHee 1moc. JlencuHck,
HECKOJIbKO YILENUi B MpUTOKax peku TeHTek B 5—8 kM 1oro-soctounee noc. Koxkap (ObiBmas Koncrantu-
HOBKa), BOAOpa3aeisl pek B ypouuine Trhikda B 13 kM ceBepo-BocTouHee noc. Kokxkap. PazHorpaBHO-KyCcTap-
HHUKOBO-XHUBOKOCOBBIE coobOmIecTBa. OO0mas mromaas o0ciae0BaHHONH TEPPUTOPHH COCTABHIIA BOIH3HU TI0C.
Jlenicuuck 1400 ra, a BOmm3u noc. Koxokap — 2200 ra. XapakTepHbIMHU COMYTCTBYIONIMMU BHIAMH SIBIISTIOTCS
U3 IpeBecHbIX BUIOB — SOrbus tianschanica Rupr., Populus tremula L., Betula pendula Roth., B. tianshanica
Rupr., u3 kycrapaukos — Lonicera karelinii Bunge ex P. Kir., L. hispida Pall. ex Schult., Rosa laxa Retz.,
Spirae lasiocarpa Kar. & Kir. TpaBsiHucTbIe BUIbI pacTeHuii npeactasiens: Geranium collinum Stephan ex
Willd., Ligularia macrophylla (Ledeb.) DC., Aconitum leucostomum Worosch., Rumex tianschanicus
Losinsk., R. acetosa L., Codonopis clematidae (Schrenk ex Fisch. & C.A. Mey.) C.B. Clarke., Phlomis ore-
ophylla Kar. & Kir., Veratrum lobelianum Bernh., Thalictrum collinum Wallr., Heracleum dissectum Ledeb.

Honynayus 2. Xpebet Jxynrapckuii Anatay, ypouuiie bacraymm B 13—14 kM Boctounee noc. Illateip-
Oaii (ObiBIIce TIoc. Becénoe) u ypouuina bamapipran B 16 kM BoctouHee T. Tekenu (roro-3amajHas 4acTh
Jxyarapckoro Anatay, AnMatuHCKas 061actbh). KycTapHHKOBO-€10BO-pa3HOTPaBHO-)KHBOKOCTHEIE COO0IIIe-
ctBa. OOm1as wiomaab 00CIe0BaHHOW TEPPUTOPHH, IJ/Ie PACIPOCTPAHCH 0OBEKT HAIIMX HUCCIICOBAHUH, CO-
crauia 1800 ra. [Tomumo Delphinium dictyocarpum, B coctase nieno3a ormeuenst Ligula ria macrophylla,
Rumex tianschanicus, Aconitum leucostomum, Heracleum dissec-
tum.

OO0crenoBaHusl pacTUTENBLHOTO TOKpoBa M (IOpUCTHYE-
CKOT0 COCTaBa IMOKAa3alik, YTO BEPXHSS 4acTh CyOanbIHUHCKOTO
mosica, /¢ TPOXOJUIM HAIIA WCCICIOBAHUS, 3aHATA ENBIO
Ipenka (Picea schrenkiana Fisch.et Mey.), a HIWKHIT — ape-
BECHO-KYCTapHUKOBOM PaCTHTENBHOCTHIO U Pa3HOTPaBHO-3]1aKO-
BBIMH JIyTaMH.

JKusokocts ceruarommoguas (Delphinium dictyocarpum
DC.) (puc. 1) Ha 06ce10BaHHON TEPPUTOPUHN TIPHYpPOUEHa B OC-
HOBHOM K Pa3HOTPABHO-3JIAKOBBIM JIyraMm. Pa3HOTpaBHO-311aKO-
BBIC JIyra 3aHUMAIOT 371eCh KaK OOIIUpPHBIC MPOCTPAHCTBA CKIIO-
HOB I'0Op, TaK U OTACJIbHBLIC MOJISIHBI CPEaU CIIbHUKA. HpeBeCHO'
KYCTapHHKOBasl paCTUTEIILHOCTh MpE/CTaBlicHa Oepe3oil IaKy-
yeii (6opomasuaroii) (Betula pendula Roth.), ocunoit (Populus
tremula L.). V3 m1010BbIX 9aCTO BCTPEUYAIOTCS 3aPOCIU PSIOHHBI
TAHB-IIAaHbCKO# (Sorbus tianschanica L.), »umonoctu Tatapckoit
n MenkonuctHoit (Lonicera tatarica L., L. microphylla Willd.). B
MOJIeCKe OTAEIbHBIMH KypTHHAMH Ha JIyrax BCTPEYalOTCs ILH-
MOBHHUKH: KoJrounid u peixibiii (Rosa spinosissima L., R. laxa
Retz.), TaBonra 3BepoboenucTHas (Spiraea hypericifolia L.), ma-
nuHa oObikHOBeHHas (Rubus idaeus L.) u ap.

JlyroBasi pacTHTENBHOCTh CKJIOHOB T'Op Cliaraercsi pasHo-
Pucynox 1. JKuBOKOCTh CeTUaTOMIONHAA  TpaBHO-31aKOBBIM HOKPOBOM C MpeoOaaHueM BeifHUKa HaI3eM-

(Delphinium dictyocarpum DC.). XpeGer g0 (Calamagrostis epigeios Roth.), koctpa 6esoctoro (Bromus
Jbxynrapcknit Anaray, yimense MoHakoBa
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inermis Leyss.), exxu coopHoii (Dactylis glomerata L.) u npucyTcTBHEM Ipyrux 371aKOB.

PazHoTpaBhe Ha Tyrax mMpeacTaBiICHO OOJBITUM YHCIOM BHAOB (Ooiee 60), cper KOTOPHIX UMEIOITUMU
3HAUUTENbHOE OOWMINEe, JOMUHHMPYIOIIMMH, @ 9YacT0 M OOpa3yIOIIMMHU 3apOCiH, SBISIOTCS KOTOBHHK
Benrepckuii (Nepeta pannonica L.), momyx Boitnounsrit (Arctium tomentosum L.), kpanuBa aBypomHas (Urtica
dioica L.), roper nyounbHsiii (Tapan) (Polygonum coriarium Grig.), mossiab ropbkas (Artemisia absinthium
L.), messcwn Beicokuii (Jnula helenium L.) u ap. BeicokoTpaBHBIe BUIBI pacTeHuUi mpeacTasiensr: Geranium
collinum, Ligularia macrophylla, Aconitum leucostomum, Rumex tianschanicus, R.acetosa, Codonopis
clematidae, Phlomis oreophylla, Veratrum lobelianum, Thalictrum collinum, Heracleum dissectum) (cm.
TabI.).

Tabnuma
Cnmcoxk BHI0B KYCTAPDHUKOBO-Pa3HOTPAaBHBLIX, 3JIAKOBO-Pa3HOTPAaBHBIX COOﬁllleCTB
sKUBOKOCTH ceTyaTtomiaoanoi (Delphinium dictyocarpum)
Ob6wmme
HasBanwue Buma
Pa3zHOTpaBHO-KYyCTapHHUKOBOE | KycrapHukoBo-pa3HOTpaBHOE
KyctapHukmu
Lonicera altmannii Regel & Schmalh. copl sp
Lonicera tatarica L. - sol
Cotoneaster oliganthus Pojark. copl -
Rosa acicularis Lindl. copl sp
Rosa spinosissima L. copl sp
Sorbus tianschanica Rupr. — un
Berberis sphaerocarpa Kar. & Kir. — sp
Ribes meyeri Maxim. — sol
Spiraea hypericifolia L. — un
Tpassl

Festuca valesiaca Gaudin. copl -
Fragaria viridis (Duchesne) Weston. sp sp
Polygonum coriarium Grig. sp sp
Artemisia absinthium L. sp sp
Ligularia macrophylla (Ledeb.) DC. sp sp
Lathyrus gmelinii Fritsch. sol -
Agrostis gigantea Roth. sp sp
Poa pratensis L. sp sp
Amoria repens (L.) C. Presl. sp —
Amoria hybrida (L.) C. Presl. sp —
Achillea millefolium L. sol —
Achillea asiatica Serg. sol —
Ziziphora clinopodioides Lam. sol sol
Thymus marschallianus Willd. sol sol
Chelidonium majus L. sol —
Carum carvi L. — sol
Salvia deserta Schangin. — sol

VYcranosneno, uro Delphinium dictyocarpum uamie Bcero BctpeuaeTcsi B JIyrOBOM COOOIIECTBE C Tapa-
HoM ny6unsHbIM (Polygonum coriarium Grig.), popmupys KypTuHs! miomaasio 100 M? u 6osee 10 CKIoHaM
Y BBIPOBHEHHBIM y4acTKaM pelibeda.

[TpuBoaMM omKicaHue OJTHOTO M3 TAKUX COOOIIECTB, cAeIanHoe B yiienbe MoHakoBa Kokkapckoro sec-
HuuecTBa. [1o1oruii CKJIOH BOCTOYHOM SKCHO3UIMH, O0JIbIIAs TIOJISIHA Cpeln sI0JOHEBOTO Jieca U MOCa 0K CO-
ceH. [TouBa — MOIIHBIN YePHO3EM, 33JICPHOBAHHbII KOPHEBHII[AMH TbIpesi os3y4ero (Agropyron repens (L.)
P. Beauv.). Coobmectso Delphinium dictyocarpum — sapocns miomaasro 15x10 (m2).

BuioBoii cocTaB )KUBOKOCTHBIX COOOIIECTB MPEACTaBiIeH 125 BuaaMu COCYARCTHIX pacTeHui u3 95 po-
noB U 37 cemeiicts. Hanbomee Goratsl BUmaMu 3THX cooOmiecTB ceMeiictBa Ranunculaceae, Asteraceae,
Poaceae (o 13 Bunos) Fabaceae n Rosaceae (o 9 sumog), Lamiaceae (7), Polygonaceae (6), Geraniacae (5).
HNpyrue cemeiictBa comepxar no 34 Buaa (Brassicaceae, Caryophyllaceae, Boraginaceae, Violaceae,
Apiaceae, Scropullariaceae). Ha oo Bcex ocTaiibHbIX 23 ceMeHCTB MpUXoauTes mo 1-2 Buja.
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Cmpykmypa u cocmosanue yenononyisayui. Accolanysi TapaHOBO-)XKHBOKOCOBO-BEHHHKOBas (Ass.
Calamagrostis epigeios — Delphinium dictyocarpum — Polygonum coriarium). Crmoxenne coobImecTBa
TpexwspycHoe. B mepBom sipyce BbICOTOH 10 2,5 M rocmoicTByeT OopiieBUK paccedeHHbrid (Heracleum
dissectum Ledeb.). Bropoii sipyc BbICOTO#l 10 2 M claraloT JOMHHAHTBL: TapaH nyounbHbid (Polygonum
coriarium Grig.), akonut ropHbIi (Aconitum monticola Steinb.), Beiinuk Hasemubiii (Calamagrostis
epigeios (L.) Roth). B 3ToM e sipyce SIMHUYHO W PACCESIHHO BCTPEYAIOTCS TOJBIHH OOBIKHOBEHHAS
(Artemisia vulgaris L.), kpanuBa nsynomnuas (Urtica dioica L.), anreii JlutBunoa (Althea litvinovii Jijin) u
npyrue Buabl. B TpetbeM sipyce BeicoToi A0 80 cM mpeacTaBieHbl MEJIKOTPaBHBIE BUIBI: TYIIHIA OOBIKHO-
Bennas (Origanum vulgare L.), scmernunk pacrpocteptsiii (Asperula humifusa (M.B.) Bess.), BepoHuka JInH-
nosuctras (Veronica longifolia L.) u gpyrue Buasl. Beero B coobimectBe 06110 yuTeHO 19 BUAOB COCYAUCTHIX
pacrenuii. JKuBokocts ceryaroruonnas (Delphinium dictyocarpum DC.) B jaHHOM cOO0IIECTBE K MOMEHTY
HaOMIOAeHNI HaXxoauIack B (a3e IBETCHNS — Hadalle TUIOOHOMIeHHs. PacTeHns ObUIN MpeaCTaBICHBI Ky-
CTaMH, COCTOSIBIIMMH 13 TeHEPATHBHBIX U BET€TATUBHBIX IPUKOPHEBHIX 1M00eroB. B cpeanem Ha 1 reneparus-
HBII KyCT MPUXOAMIOCH OT 3 710 5 MPUKOPHEBBIX.

Bospacmnou cocmas yenononynayuii. BospactHoii coctas nomyssiiuu Delphinium dictyocarpum co-
CTOHT B OCHOBHOM M3 0CO0€H CpeJHEBO3PACTHBIX I'€HEPATUBHBIX, CTAPhIX T€HEPATUBHBIX, CYOCCHWIBHBIX
CCHUJIBHBIX paCTCHI/Iﬁ, KOTOPBIC BBIACIICHLI HA OCHOBAHWMN KOMINJICKCAa Ka4YC€CTBCHHBIX MOp(I)OJ'IOFI/I‘-ICCKI/IX )41
OMOJIOTUYECKUX TPU3HAKOB.

IpuBeneM KpaTKyro XapaKTepHCTHKY BO3PACTHOTO cocTaBa momysisiuu ¢ yaactuem Delphinium dictyo-
carpum: BUPTHHIJIBHBIX (TOJIBKO BET€TATUBHOTO MTPOMCXOKICHHS) OKOJIO 5; TEHEPATUBHBIX (MOJIOJIBIX I'eHe-
paruBHBIX 10, cpeTHETeHEPaTUBHBIX 25, CTapbIX TeHepaTUBHBIX 20—55 1 MocTreHepaTUBHBIX (CyOCEHUIIBHBIX
22, cenmnbHbIX 18). [locmenawnii SBNsSETCS HETIOMHOWIEHHBIM U3-32 OTCYTCTBHS MPOPOCTKOB, IOBEHWIBHBIX H
HMMAaTYpPHBIX pacTeHH# (puc. 2).
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Pucynox 2. Bospacthsie criekTpsl meHonomyssiuii Delphinium dictyocarpum

Kopresas cucrema pacteHuil umena KOpHH KOPOTKOCTEPKHEBOTO THIIA, MPOHUKABILIME HA TIIyOUHY J10
35-40 cM, 1 MHOTOYHCIICHHBIE YKOPOUEHHBIE BEPTUKAIbHBIC KOPHEBHIIA € TIOYKaMH BO300HOBIEHHS. ChIpast
Macca MOI3eMHBIX OpTaHOB OJHOTO pacTeHus (KycTa) Ha riryouny mo 30 cm umena Bec ot 350 1o 450 T, a
HaJ[3eMHas — TpH cpeHeit BeicoTe moderos 150 cm — ot 300 g0 650 r. 3apociu xuBokoctu (Delphinium
dictyocarpum DC.), npencraBieHHbie coobIiecTBamMmu ¢ TapanoM ayomnbHbM (Polygonum coriarium Grig.),
BBISIBJICHBI B yIIeabe MoHakoBa Ha Tutomaan 3,5 ra.

YposkaifHOCTh HaI3EMHOM U TIOI3€MHO#T YacTei )uBoKocTH ceTyatorutoaaoii (Delphinium dictyocarpum
DC.) ompenensinack B T€X K€ MECTOOOMTAHMAX, YTO M 1O CEBEPHBIM CKJIoHaM J[KyHrapckoro Auartay B
oKpecTHOCTsX mocenkoB Jlencuuck u Korokap. YCTaHOBJIEHO, 4TO )HUBOKOCTh cerTdaToruioaaas (Delphinium
dictyocarpum DC.) gare BcTpedaercs B JIyroBOM IOKPOBE HApsI Ty CO MHOTUMH JIPYTUMH BHIAMHU C OOMIIHEM
Sp-sol. Peske KMBOKOCTL 00pa3yeT CaMOCTOSATENbHBIE COOOLIECTBA KaK HEOOIBIIMMM KypTUHaMu 10 100 M? u
OoJiee, Tak U KPYIMHBIMHU 3apOCIISIMU 10 CKJIOHaM yinenui. Haubosee kpymHbIe MO TUIOIAAH 3aPOCIH 3TOTO
pacTeHUsl BBISBICHBI B ypouulie Thikua ceBepo-BocTouHee noc. Koxkap. 3nmech Hanboee pacipocTpaHeHbl
coo01ecTBa )KHUBOKOCTH, TJIe CYOJJOMIUHAHTOM siBIIsieTcs TapaH ayounsHbiid (Polygonum coriarium Grig.).

[IpuBenemM omnrcanue COOOIISCTB B OJJHOM M3 Oe3bIMSHHBIX yinenuid B 13 kM ot noc. Koxxap. [Tosoruii
CKJIOH FO’KHOM DKCIIO3UIMY B OOJIBIION KOTJIOBHHE Cpe/in s0JI0HEBOrO Jieca. [TouBa kaMeHUCTO-1eOHUCTas C
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MaJIOMOIIHBIM Y€PHO3eMOM 110 Tiry6uHbI 20 cM. Bonbinas nossHa Ha ckiioHe miommaasio 200x300 (M%) npen-
CTaBJIsIeT cOOO0M 3apoCib, COCTOSIIYIO U3 aCCOLMAIMU 3JIaKOBO-PAa3HOTPABHOM C y4acTHEM KHBOKOCTHU (Ass.
Dactylis glomerata, Agropyron repens u ap. — Polygonum coriarium, Delphinium dictyocarpum, Artemisia
vulgare, Rumex confertus u ap.). Accormanus ciio)eHa TpeMsl spycaMu, TJe B iepBoM Beicotor 150-200 cm
TOCIOZCTBYET KMBOKOCTh CETYATONJIOAHAS, BBIACISIOMAsCS Ha (POHE APYyTruX pacTeHUH SpKO-TOIyObIMHU CO-
BetusiMu. Bo Bropom sipyce BbicoToit 10 80—150 cm nomunupyroT exa coopras (Dactylis glomerata) u Tapan
nyownsHbIH (Polygonum coriarium Grig.), B kadecTBe Cy610MHHAHTORB BhICTymatoT anrteit Jluteunosa (Althea
litvinovii Jijin), xynena oObikHOBeHHas (HeomanuMast) (Polygonatum officinale All.) u HexoTopbie npyrue
Bujibl. Tpetuii sipyc npencrasied (Artemisia absinthium L.), koroBaukom Berrepckum (Nepeta pannonica L.),
masesieM KOHCKUM (Rumex confertus Willd.) n npyrumu Bumamu. Beero B cooOmiecTBe 3aperucTpUpOBaHO
22 BUIa COCYAMCTHIX PACTCHHIA.

Buomopgonocus. Kusokocts cerdarorutonsas (Delphinium dictyocarpum DC.) k MOMeHTY HabJIr0/1e-
HUM Haxoguiach B (pa3e MacCOBOIO IIBETEHMsI — Haudasa miogoHomeHus. Hagzemnas yacte ee Oblia npea-
CTaBJIeHa OJAMHOYHBIMH ITOOEraMu, He 00pa3yroIMH OOKOBBIX, 8 HECYIIMMH BEpXYIICYHbIE 1 OOKOBBIE CO-
usetHs. B nenom, npu BeicoTe moderos A0 250 cM reHepaTtuBHas UX 4YacTh (KUCTH) uMena AMUHY A0 80 cM.
KopheBast cuctema pacTeHni cocTosiia U3 JUIMHHO-CTEP’KHEBBIX KOpHEH, HeCcyuX Ha cede oT 1 10 3 Haazem-
HBIX T00eroB. [1ouky BO300HOBIEHNUSI OBUIH PACIIOIOKEHBI TOJBKO Y OCHOBAaHUS HaJ3€MHOM YacTu cTeOel.
OTtMeueHo, uTo OoJiee UeM Y IMOJIOBHHBI PACTEHUI HAOII0JaeTCs MAPTUKYJIISIMS KOPHEBOM cucTeMbl. bombimast
4acTh KOpPHEH 1 KOPHEBHII| ObLIIa TPE/ICTABICHA OTMEPIIEH TKaHbI0. B cpeHeM ChIpoii BeC OHOTO paCTeHMS,
COCTOSIIIIETO U3 KOPHEH, KOPHEBUII M HECKOJIBKUX HAA3eMHBIX T00eT0B, cocTaisut 400 r mpu Bece HaI3eMHOI
gactu 270 r (BeicoTa 100eroB 10 250 cM) u momzemuoit — 130 1 (Ha rmyouny a0 20 cM). Beero 3apocneit
XKHUBOKOCTHU B ypouuine Thikua, UMEIOIUX IPOMBICTIOBOE 3HAUE€HHE, BBISBICHO Ha ruiomany 18 ra.

CrpoeHue U COCTOSHUE LIEHONOMyIsinuil u3yueHo B 2 nenozax: L{II 1 B pa3HOTpaBHO-KYyCTapHUKOBO-
KHBOKOCOBOM KaMEHHCTOM CTEITHOM LIEHO3€ C YMEPEHHBIM BiusiHeM Bbinaca L1 2 B KycTapHHKOBO-€10BO-
Pa3HOTPaBHO-)KHBOKOCOBOM JIyTOBOH CTeNu co clabbiM BiusiHEEM Bbinaca (puc. 2). CoobmectBa 1, 2 B Mo-
MEHT HCCIIe0BaHuUs ObUIN B HEHAPYIIEHHOM U C1a00OHApyIICHHOM COCTOSHUM BCIIEICTBHE IPOrOHA U BbIaca
KPYITHOT'O ¥ MEJIKOTO POraToro CKOTa.

Raxnrouenue

B pesyinbTare MpoBEICHHOTO MCCIIe0BaHus BbisiBIeHO, uto Delphinium dictyocarpum B JIxxyHrapckom
Anatay npouspactaeT Ha BeicoTe oT 1600 1o 3200 M Hag yp. M., 3aHUMas BEPXHIOK TPETh UM MPUBEPILHH-
HYIO 4acTh BBICOKHX TOp. Ha ckiioHax BUII BcTpedaeTcst 10 BBIX0JaM CKall M Ha KAMEHUCTO-IIIEOHUCTBIX y4acT-
KaX B COCTaBe KyCTapHUKOBO-Pa3HOTPaBHO-)XHMBOKOCOBBIX, 37ITAKOBO-Pa3HOTPABHEIX JIYTOB.

BuioBoii cocTtaB )KUBOKOCOBBIX COOOIIECTB MpeICTaBiIeH 125 BujgaMu COCyIUCTHIX pacTeHui u3 95 po-
noB u 37 cemeiictB. Haubonee Goratel Bupamu 3THX cooOiiectB cemeiictBa Ranunculaceae, Asteraceae,
Poaceae (mo 13 BumoB) Fabaceae u Rosaceae (o 9 Bumos), Lamiaceae (7), Polygonaceae (6), Geraniacae
(5). Opyrue cemeiictBa comepxar o 3—4 suna (Brassicaceae, Caryophyllaceae, Boraginaceae, Violaceae,
Apiaceae, Scropullariaceae). Ha oo Bcex oCTabHBIX 23 CEMEWCTB MPUXOIUTCS 1Mo 1-2 BHa.

Ha o6cnenoBannoii Tepputopun B 2015 r. BeicoTa Haga3eMHbix opranos Delphinium dictyocarpum kose-
Oamack ot 115 mo 250 cm. HagzemHas gacTh ux ObUTa MpeacTaBiIeHa OJUHOYHBIMU ITOOeramMu, He 00pasyro-
IMME OOKOBBIX, a HECYIITUMH BEpPXyIIIEYHbIE 1 OOKOBBIE CONBETHs. B 1emoM, mpu BeicoTe o0eroB 110 250 cM
reHepaTHBHas X 4acTh (KUCTh) uMmena anuHy 1o 80 cMm. KopHeBas cucrtema pacTeHuii cocTosa U3 ATUHHO-
CTEPIKHEBBIX KOpHEH, Hecymux Ha cebe oT 1 10 3 HagzeMHbIX moberoB. [Toukn BO30OHOBIEHHS OBUIN pactio-
JIO’)KEHBI TOJIBKO Y OCHOBAHUS HA/I36MHOM YacTH CTeOIeH.

Bo3spactHoit cocras nomyssinmu Delphinium dictyocarpum cocrout B OCHOBHOM 13 0c0o0€i CpeHeBO3-
PacTHBIX TEHEPATHBHBIX, CTAPBIX TE€HEPATHUBHBIX, CyOCCHUIBHBIX U CEHUIILHBIX PACTCHUI. AHAIH3 BO3PaCT-
HOTO COCTaBa MOIYJISIIUI yKa3bIBaeT Ha TO, YTO CaMble YCTOHYMBBIE IIEHO3bI B 3apociisix Delphinium dictyo-
carpum umerotcst B ypountie Toikua. HanGonee kpynHbie 1Mo II0MAAH 3apOCIH 3TOIO PACTEHUsI BBISIBICHBI B
ypounte Trhik4a ceBepo-BocTouHee rmoc. Kokxkap.
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H.A. Canap6aeBa

Konrap Aadarayeinaarbl Delphinium dictyocarpum-HbIH momyJasiiiasiyIbIK
"KIHe OMOMOP(OJIOTHSJIBIK 3epTTeyaepi

Makanana Xoxrap Anaraysiaaarst Delphinium dictyocarpum-Heig momy isinUsIIbIK 5KoHE GHOMOP(OIOTUSUIBIK,
3eprTeyliep Typaibl MajiMerTepi Kenripinred. 3eprreyain makcarsl: Delphinium dictyocarpum momysiiusi-
JIAPBIHBIH TapajyblH, (GUTOIEHOTHKAIBIK ePEeKIIETIKTepiH, OHOMOP(OIOTHSCHH KOHE KYPBUIBIMBIH 3€PTTEY.
3eprreynep 2015-2017 sxpurnapsl JKoHFap AnaTaybIHBIH CONTYCTIK OCTKEHiHIH JKOTaJapblHAA XKYPri3iimi.
3eprrey OGapsiceinma Delphinium dictyocarpum-HelH HeHONIOMYISAUMSIIAPBIHBIH KYpaMbl MEH KYPBUIBIMBI
2 eciMIiK KaybIMAACTBIFBIHAA aHBIKTANIBI (cunarTama 1, 2). Delphinium dictyocarpum-Heiy meHOMOMy IsIHs-
CBHIHBIH THIFBI3/IBIFEl MEH OHTOTEHETHKAIBIK KYPBUTBIMBIH 3€PTTEY YIIiH KAaybIMAACTEIKTapFa emmemaepi 1 m?
aymaHmapra OeiHreH TpaHCeKiusuiap canbiHasl. enomomyssusiiap tum B.A. FOpuesrin (1987, 1988),
JI.A. XyxoBansig (2013) knaccuduxkarusce! 6oiibiHima Tekcepinred. [enomomysinusiiapasiy 6nomophoao-
rusickl MeH KypbUlbIMbIH 3eptreyae JI.A. XKykosa osipymeren (2012) sxone «IIporpamMma M METOAHKA
HaOmoneHni 3a neHomnonyysusMu BuaoB KpacHoit kauru CCCPy» aTThl HYCKaynblK OOMBIHINA Ka3ipri
HOmyJsIlMsAAa KaObULNAHFaH OCIMIIKTep OWOJOTHSCHIHBIH Karuaalapbl MEH oJicTepi IaijanaHbLIIbL.
XKyprisinren 3eprrey notmxecinae XKourap Anaraysiaaarst Delphinium dictyocarpum-ueiy TeHi3 aeHreiiiHeH
1600-3200 m OwmikTikTe oceTiHairi anpIKTanasl. CoHIai-aK, OHBIH KeH TapaliFaH NIOFbIPJIAphl OWiK TaylapIblH
JKOFapFbl yIITeH OipiH HeMece IIBIHBIH aiblll JKaTelp. berkeitnepae Oyl Typ Tay >KBIHBICTapPBIHBIH
IIBIFBIHABUIAPET OOMBIHIA KOHE TACTHI-KUBIPIIBIK TACTBHI KepiiepAe, OYTaibl-IeNTeCiH ©CIMIIKTi, acThIK
TYKBIMJACTBI-IIONTI IIANFBIHAAP KypamblHAa Ke3zaecedi. KaybIMOacTBIKTapAblH TYPIiK KypambiHaa 95
TYKBIMJAC, 37 TybICKa KapacThl eciMmaikrepaid 125 Typin kypaiiaer. Delphinium dictyocarpum-usiy sxep Geti
Mytenepiiy Oumikriri 115-ten 250 cM-re neiiin e3reprex.

Kinm ce3zdep: Delphinium dictyocarpum, Rapisik Typiiep, 9KOJOTHs, OHOMOPQOIIOTHUs, IICHOMOMYISAIHsIAD
JKarJanbl.
N.A. Saparbayeva
Population biomorphological studies of Delphinium dictyocarpum DC.
in Dzhungarskiy Alatau

This article presents the data of population-biomorphological studies of the larkspur (Delphinium dictyocarpum
DC.) in the Dzhungarskiy Alatau. Purpose of the research is to study the distribution, phytocenotic confinement,
biomorphology and structure of Delphinium dictyocarpum populations. The studies were carried out on the
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territory of the Dzhungarskiy Alatau ridge in 2015-2017. The structure of cenopopulations (CP) was studied
in 2 plant communities (descriptions 1, 2). To study the density and ontogenetic structure of cenopopulations
in communities transects were laid, divided into areas of 1 m? in size. The type of cenopopulations was deter-
mined according to two classifications of B.A. Yurtseva (1987, 1988) and L.A. Zhukova (2013). When study-
ing the biomorphology and structure of cenopopulations, we used the principles and methods adopted in modern
plant population biology developed by L.A. Zhukova (2012) and “Program and methodology...” (1986). The
study revealed that Delphinium dictyocarpum in the Dzhungarskiy Alatau grows at an altitude of 1600 to
3200 m above sea level, occupying the upper third or the summit of the high mountains. On the slopes the
species is found along the outcrops of rocks and on stony-gravelly areas in the composition of shrub-forb-live-
beet, cereal-forb meadows. The species composition of live bunch communities is represented by 125 species
of vascular plants from 95 genera and 37 families. The height of the above-ground organs of Delphinium dic-
tyocarpum ranged from 115 to 250 cm.

Keywords: Delphinium dictyocarpum, medicinal species, ecology, biomorphology, state of cenopopulations.
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On the mechanisms of damaging effect of diabetogenic chelators
on the endothelium of blood capillaries in pancreatic islets

Authors showed that administration of diabetic zinc binders (DZC) to animals is accompanied not only by
destruction and death of B cells, but also by the development of morphological changes in the capillaries of
pancreatic islets at the site of contact with B cells (destruction of the capillary endothelium sites, change in the
shape of the capillary lumen, erythrocytes adhesion, perivascular edema, hyperemia). Vascular changes are
usually late complications of diabetes. To answer the question: are the described changes in islet capillaries a
late complication of diabetes (1) or is it the result of the direct damaging effect of DZC (2), low doses of DZC
that do not cause diabetes in animals are used, forming a toxic zinc-dithizone complex only at B-pole cells in
contact with the capillary wall. It was shown that in this case, the capillary wall is damaged in the absence of
diabetes, which indicates a direct damaging effect of DZC not only on B-cells but also on the endothelium of
islet capillaries. This is not a direct cause of the development of these forms of diabetes, but may be accompa-
nied by circulatory disorders in pancreatic islets and a worsening of the course of the disease.

Keywords: B-cells, endothelium, capillaries, diabetogenic zinc binding chemicals, histofluorimetric complex.

Introduction

It is known that diabetes mellitus is accompanied by the development of late vascular complications
[1, 2]. This is not only about violations of the main arteries, but also the vessels of the kidneys, eyes and other
organs and tissues.

Previously attention was paid to maximal concentration of zinc and granules of deposited insulin in pan-
creatic B-cells located on the pole of cell contacted to the wall of the islet blood capillaries and significantly
exceeds its content in other parts of the cytoplasm of B-cells (Fig. 1.1 and 1.2) where hormone exocytosis
occurs in the blood [3]. Attention was also drawn to the fact that the histotopography of the location of zinc
after administration of Dithizon and the formation of the Zinc-Dithizon complex coincides with the histoto-
pography of insulin in B-cells [4].

This prompted the thought of whether this complex does not affect the endothelial cells of the islet capil-
laries. In the case of positive result it would be possible to put forward the assumption of a more universal
toxic effect of this complex not only on B cells, but also on some other cells of the body.

Experimental

Considering the established properties of the Zinc-DZC complex to exert a damaging effect on B-cells
causing their death, the question should be asked: is this complex capable of exerting a similar effect on capil-
lary wall cells, in particular, endothelial cells? In order to answer this question, experiments were conducted
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on 17 outbred rabbits, which were treated using of various doses of Dithizone. Animals were divided into
3 groups.

Group 1. Injection to 8 rabbits of diabetogenic dose of water-ammonium solution of Dithizon (DZ)
46.6-49.3 mg/kg, after which 4 (subgroup 1) of them were killed by air embolia 10 min. later. Frozen sections
7 um and 4 um were investigated using dark field microscopy. In 4 other animals (subgroup 2), blood glucose
levels were determined over the next 3, 6, and 9 days. After that, the pancreas was removed and histological
sections of the pancreas fixed in Bouin; staining by specific for insulin and zinc histochemical methods and of
histostructure of islets as of content of deposited insulin in the B-cells by using of histological methods to
study the state of the histostructure.

Finally, 3 animals (subgroup 3) were killed 2 h after injection of DZ; sections of fixed pancreas were also
stained using of aldehyde-fuchsin [5, 6] to analyze state of islet’s capillaries and treated by high specific fluo-
rescent method for staining zinc ions in B-cells [7, 8].

Group 2. Injection to 6 animals of not diabetogenic minimal dose of Dithizon as 12—-15 mg/kg, which is
able to bind zinc with the formation of the Zinc-Dithizon complex only at the sites of the greatest accumulation
of insulin, that is, in B-cells that are closely contact to the capillary wall. 3 of them were killed after 10 min.
Frozen sections 6 um were investigated using dark field microscopy. In the other 3 animals blood glucose
levels were measured over the next 3, 6, and 9 days, after which the pancreas was tissue fixed in the Bouin
solution and were stained using of histological and histochemical methods to assess the state of the histostruc-
ture and the content of deposited insulin in B cells.

Results

Group 1, subgroup 1: A) investigation of aldehyde-fuchsin stained sections of pancreas of intact ani-
mals: numerous islets without any changes of histostructure and a large amount of deposited insulin in
B-cells. B) visual analysis of histotopography of the location of hormone showed the maximum concentration
of deposited insulin in part of B-cells contacted to the blood capillaries (Fig. 1.1, 1.2, 1.3, 1.4 blue color of
insulin and purple granules of zinc-insulin complex).

Analysis of the content of the zinc-insulin complex in B-cells of animals of subgroup 1 in the form of red
complex with Dithizon clearly confirms the disposition of zinc in the same place as insulin around the walls
of the islet capillaries (Fig. 1.5).

After injection of Dithizon to animals of subgroup 2 (control), hyperglycemia was increased from
9.74£0.5 mM on day 3 until 14.3+0.5 mM on day 6 and 16.7+0.6 mM on day 9 (Table 1), which corresponds
to type 1 diabetes. Histostructure of islets: destruction and necrosis of B-cells, vacuole dystrophia and degran-
ulation of B-cells.

Table 1

Blood glucose concentration in rabbits after injection of various doses of Dithizon (mmol/l)

Period after injection of DZ
3 days 6 days | 8-9days
- 5.1+0.4 | 4.9+0.6 |Histostructure and insulin content without changes

Conditions | Baseline

Intact animals | 4.8+0.5

Dithizon 50004 | 97205 | 14.320.5 | 16.720.6* Destruction of B-cells, marked decreasing of amount of
49.3 mg/kg insulin in B-cells
. Partial destruction of B-cells located around capillaries;
Dithizon

52+0.3 | 6.2+0.3 | 5.6+0.5 | 5.3+£0.7 |partial alteration of endothelium of capillaries, hyperemia,
stasis, agglutination of erythrocytes

12.6 mg/kg

Note. *p<0.005 in compared to baseline level

Analysis of the state of histostructure of pancreas of animals after administration of low doses of Dithizon
showed the following: numerous islets without visible changes of histostructure were found in sections of
pancreas. Insulin content in B-cells also did not visually differ from that observed in islets of intact animals
(Fig. 1.6, 2.1, 2.2). In islet’s capillaries there are signs of damage and destruction of the apical part of B-cells
contacted to the capillaries’ wall, which is understandable, given that in this part of B-cells there is concentrated
a maximum of the amount of insulin deposited in the form of a zinc-insulin complex after administration of
small doses of Dithizon. The expansion of capillaries, in some places the presence of signs of perivascular
edema, the presence in places of a poorly visible contour of the basal membrane of the endothelium often
deformed and damaged were noted (Fig. 2.1, 2.2).
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It is known that vascular complications in diabetes mellitus developed as late complications developed in
human many years later after diagnosis of diabetes.

1.6

1.1 and 1.2 — Intact pancreatic islet. Aldehyde-fuchsin. The histostructure and insulin content in B-cells are not changed. The
maximum content of deposited insulin in B-cells contacted blood capillaries where insulin maximally concentrated at the pole
of the cells contacted capillaries; x280; 1.3, 1.4 — Pancreatic islet after administration of diabetogenic dose of Dithizon. Frozen
section. The cytoplasm is filled by large number of granules of the Zinc-Dithizon complex, the maximum amounts of which
are concentrated around the capillaries; 1.3 slice thickness 7 um; 1.4 slice thickness — 4 pm; dark microscopy; x280.
1.5 — Pancreatic islet after administration of the minimal dose of Dithizon — 12.6 mg/kg; Frozen section. Granules of complex
Zinc-Dithizon are concentrated around capillaries only. Diabetes not developed; dark microscopy; x280; 1.6 — Fluorescent
high specific positive reaction for Zinc-ions with 8PTSQ —green fluorescence; x140

Figure 1. State of histostructure of B-cells and capillaries after the administration of low doses of Dithizon
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Histostructure and the content of deposited insulin in B-cells without visible changes; in islet capillaries: 2.1 — partial destruc-
tion of endothelium; alteration of wall of capillary; 2.2 — adhesion of erythrocytes; perivascular edema

Figure 2. Pancreatic islet after administration of minimal dose of Dithizon — 13.2 mg/kg after 8 days

Obtained results showed that concentration of the Zinc-Dithizon complex in B-cells localized around
capillaries, especially in apical part, causes damage not only to B-cells or their apical part, but also to the wall
of the islet capillaries. Obtained results, therefore, demonstrate that vascular changes do not belong to the late
complications of diabetes, but primary determined by the damaging effect of DZC not only on
B-cells contacted capillaries, but also on the capillaries’ wall themselves. An additional, quite convincing proof
of this is the fact that these changes arose in the absence of diabetes in these animals, and there could not have
been confirmed as late complications of diabetes as disease.

Group 2. The investigation of the content of the Zinc-Dithizon complex in islets after injection of low
doses of Dithizon showed the following. Numerous islets were revealed in the sections of pancreas, in which
red granules of the zinc-Dithizon complex were found only at the B-cells contacted capillaries, at the zones of
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concentration of deposited form of insulin (Zinc-Insulin complex) that is, in the places where B-cells contact
to the islet capillaries’ wall, while the other part of cells did not contain the complex. Blood glucose control: a
low increasing from 5.2+0.3 mm to 6.2+0.3 mm (3" day) and returning to the initial level after 6 and 9 days,
to 5.6+£0.5 mm and 5.3+0.7 mm, respectively (Table 1). Histostructure: numerous islets of usual sizes were
found in the sections. In 8.6-11.7 % of the islets signs of destruction of B-cells at their localization around
capillaries were revealed. In the other parts of the cell cytoplasm no visible signs of histological changes were
observed. In capillary’s endothelium partial damage and destruction of endothelium, altered capillary shape,
adhesion of erythrocytes, perivascular edema, the release of erythrocytes outside of capillary, microcirculatory
disturbances in the form of hyperemia and stasis were revealed.

Obtained results showed that administration of low doses of DZC to animals didn’t result in the develop-
ment of experimental diabetes, and led to the development of obvious signs of damage of the wall of islet
capillaries in combination with the development of microcirculatory disorders.

Vascular disorders in diabetes mellitus are the most common and lead to the development of complica-
tions accompanied by disability. As a rule, these are late complications of diabetes, developing not in the initial
period but through long periods of time, often in years. In our experiences vascular disorders of the islet capil-
laries developed in absence of diabetes and were characterized by the selectivity of damage of the capillary
wall, while islet cells remained generally intact and in the absence of signs of diabetes. Results showed that in
the genesis of development of alteration of capillary’s wall contacted Zinc-Dithizon complex, which at low
doses is formed only in B-cells, the contact of complex with capillary endothelium is of direct importance.

Conclusion

Thus, these vascular changes can in no way be attributed to the late complications of diabetes, especially
since it did not develop. Additional confirmation of this possibility may be due to the following reasons:

1) high toxicity of Zinc-Dithizone complexes for B-cells;

2) vascular changes in pancreatic islets in experiments when diabetes in animals has not yet developed
that demonstrate why these changes cannot be estimated as late complications of diabetes.
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I'.T". Meiipamos, B.U. Kopuun, A.C. [llaii6ek, A.A. Kukumbaesa, I.A. MeiipamoBa

¥Yiikbl 0e3i apangapbIHAaFbl KaH KallMJLISIPJIapbIHbIH YHA0TEIMHiHe
Aua0eTOreHAiK XeJaTopJIapAbIH 3aKbIM/IAy dCePiHiH MeXaHUu3Mi TypaJibl

ABTOpJap AMabeTTIK MBIPBIIIOAHIaHBICTHIPFBII 3aTTapabl (JIM3) sxaHyapiapra TaraiblHIay Tek B-xacymia-
JIApBIHBIH JKOMBUTYBIMEH JKOHE ©JTiMiMEH FaHa eMec, COHBIMEH KaTap B-kacymranapsiMeH OaifiiaHbIC OpHBIHAA
yiKpl Oe3i apanmapblHbIH KamWULIPIapbIHBIH MOPQOIOTHSIIBIK ©3repiCTepiHiH JaMybIMeH (KaInUIsIpIIbIK
SHIOTEINH ydYacKenepiHiH Oy3bUTYbl, KaIlMJULIPJIBIK apaiblK MIMIiHHIH e3repyi, SpUTPOLUTTED aare3usichl,
NIepUBACKYJIIPIIBIK iCiHY, TUIIEpeMus) e3repyiMeH Oipre )ypeTiHiH kepceTkeH. KaH TaMbIpaarsl e3repictep —
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Oyn onerre KaHT nuabeTiHiH Kewl acKbiHybl. Cypakka jkayan Oepy YIIIH: apTepUsUIblK KaluuipiapAarbl
CHIIATTalFaH e3repicTep KaHT quaberiHiH keur ackpiHybiMeH (1) cumarranaasl Ma Hemece JIM3 (2) Tikeneit
3aKbIMJAUTBIH OCEPiHIH HOTHXKeci Me, iFHHU, JIM3 TeMeH fo3anapsl )kaHyapiapa KaHT JHa0eTiH TYFbI30aiThIH
Kamwuiip KaObIprackIMeH OaiiaHpicTa OOJIATBIH JKacyIlanap TeK B-momiociHie yibl MBIPBIII-TUTH30H
KeIIeHIH Kypayla KoJJaHbUIambl. Byn skarmaiima xaHT nuaberi OonMaraH Ke3ne Kammunip KaOBIPFackl
3aKbIMIAHATBIHEL KepceTingi, Oy1 JIM3-HelH Tek B-xacymamapriHa FaHa eMec, COHBIMEH Karap apel
KaIUIAPIapbIHEIH SHAOTENMACHHA 1a Tikened acepiH kepcereni. byn KaHT nuaOeTiHiH OCBHI TYpIIepiHiH
JTaMyBIHBIH Tikemel cebedi emec, 6ipak YHKbI 0e31 apainapblHAaFbl MUKPOUUPKYIALUSIHBIH OY3bUTybIMEH XKOHE
THICIHIIE aypyAbIH aFbIMBIHBIH HaIIapaybIMEH Oipre )ypyi MyMKiH.

Kinm ce3dep: B-xacymanap, HAOTEIMH, KaNmWsIpiap, OHa0ETOTeHl MBIPHIIIOaiIaHbICTRIPYIIBI 3aTTap,
TUCTO(IFOOPUMETPITIK KEIlIeH.

I'.I". Meiipamos, B.1. Kopunn, A.C. [aii6ek, A.A. Kukumbaesa, J{.A. MeiipamoBa

O MexaHH3MaX MOBPEKIAIOIIEro AedCTBHS IMA0eTOreHHbIX XeJaTOPOB
HA JHA0TEJIUI KAMWLISIPOB KPOBH B OCTPOBKAX MOJKEJIYT0YHOM 2KeJie3bl

ABTOpaMH IMOKa3aHO, YTO BBE/ICHNE TNA0ETOTeHHBIX [TMHK-CBsA3bIBatonuX BeniecTs ([1]B) sxuBoTHBIM compo-
BOXJA€TCA HE TOJIBKO AECTPYyKIMEeH M rHOenpio B-KIeTok, HO M pa3BUTHEM MOPQOIOTHIESCKHX M3MEHEHUI
KaIIMIIAPOB MAHKPEaTHIECKUX OCTPOBKOB B MECTE KOHTAKTa ¢ B-kieTkamu (ZeCTpyKIys y4acTKOB SHIOTEIUS
KaIWIIAPOB, H3MEHEHNE (pOPMBI IPOCBETA KAMIIISIPOB, aAre3Hs IPUTPOLUTOB, IEPUBACKYISIPHBIN OTEK, TU-
nepemust). CocyaucTble U3MEHEHH OOBIYHO SIBISTFOTCS MO3IHUMU OCIIOKHEHUSIMU auabera. [ oTBeTa Ha
BOIIPOC: «SIBISIIOTCS JIN ONHCaHHBIE H3MEHEHNsI KallMUISIPOB OCTPOBKOB MO3JJHUM OCJIOKHEeHHeM ruadeta (1)
WM 9TO pe3yJIbTaT NpsMOro noBpexaatomero nevicrsust LB (2)?» ucnonbp3oBansl Hu3kue 10361 LB, koto-
pBle He BBI3BIBAIOT AMabeTa y )KUBOTHBIX, (OPMHUPYSI TOKCHYECKHH KOMIUIEKC IIMHK-IUTH30H TOJBKO Ha IT0-
nroce B-Ki1eToK, KOHTaKTUPYIOLEM CO CTeHKOH KanmuwuripoB. [loka3aHo, 4TO U B 3TOM Cilyyae CTCHKA KaIlWil-
JSIPOB TIOBPEXKIACTCS B OTCYTCTBHE AHabeTa, 4TO CBUACTEIBCTBYET O MPSIMOM TOBpexaaronieM neiictenu /1B
HE TOJBKO Ha B-KIIeTKH, HO M Ha SHAOTENUYM KAaMWUIIPOB OCTPOBKOB. J{aHHBIA (akT HE SBISETCS MPSMOM
NPUYUHON Pa3BUTHUS yKa3aHHBIX (GopM auadeTa, HO MOXKET COIPOBOXKAATHCS HAPYIICHUSAMH MUKDOIHPKYJIs-
I[1 B TAHKPEATHYECKUX OCTPOBKAX U, COOTBETCTBEHHO, yXyALICHHEM TeUCHHS 3a00JIeBaHNSI.

Kniouesvie crosa: B-KneTku, 3HIOTENNH, KaWLIAPH], JHa0eTOreHHbIe [IMHKCBSI3BIBAIOIINE BEIIECTBA, THCTO-
(hIFOOPUMETPUYCCKUIT KOMILICKC.
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Age peculiarities of the cardiovascular system and blood microcirculation
in students under the influence of dosed physical training

We investigated the adaptive capabilities of the cardiovascular system and blood microcirculation in
18-21-year-old students under the influence of dosed physical training. It was shown that there are significant
age-related differences in the indicators of the cardiovascular system function at rest. By the 21-th year the
majority of the studied parameters have reached the level characteristic of adult young men. After dosed phys-
ical training the indices of the cardiovascular system function increased to a greater or lesser extent, and the
greatest increase was observed in 21-year-old students. In younger age groups the changes were less effective,
which characterizes the adaptive capabilities of the cardiovascular system depending on age. A marker indicator
of the blood microcirculation system functioning — a microcirculation parameter that determines the direction
of the microcirculation response to a dosed physical training — has been identified. It was found that among
students of the 1st subgroup (low level of the microcirculation parameter) after physical activity it increased,
and among students of the 2nd subgroup (high level of the microcirculation parameter) it mainly decreased,
which characterizes the inclusion of various regulatory mechanisms in the blood microcirculation system. A
decrease in the index of microcirculation efficiency under the influence of physical training was shown (the
most significant in younger students). Such features can be explained by the lack of development of compen-
satory reactions in the microcirculation system.

Keywords: dosed physical training, microcirculation, blood pressure, Kerdo index, adaptive potential, heart
rate, systolic volume, minute blood volume.

Introduction

At present more and more attention is paid to the issues of the influence of physical and psycho-emotional
stress on the human organism. A special role is given to the period of study at the university, which is difficult
and lengthy, requires emotional stability, increased energy consumption, and usually affects the age period,
which coincides with the completion of puberty and the formation of homeostatic constants in the organism
[1, 2]. Adaptation to learning conditions is carried out by mobilizing of functional reserves and turning on
most of the organism's regulatory systems. Dosed physical training (DPT) is capable of exerting a certain,
usually adaptive, effect on the body, causing changes in the activity of a number of functional systems: respi-
ration, blood and blood circulation. The most significant changes are observed in the cardiovascular system
(CVS) [3], in particular, in such important component of its function as blood microcirculation in blood vessels
[4, 5]. In literature the problem of adaptation of the cardiovascular system, and especially blood microcircula-
tion to DPT in students has not been sufficiently illuminated to date. The age aspect of this process is presented
in an extremely fragmentary manner.

The aim of the study was to investigate the adaptive capabilities of the cardiovascular system and blood
microcirculation in 18-21-year-old students under the dosed physical training.

Materials and methods

The investigations were carried out on 130 students of 18-21 years of natural-geographical faculty of the
Bohdan Khmelnitsky Melitopol State Pedagogical University at rest and after DPT. Students were divided into
4 age groups: 18 years old — 35 students, 19 years old — 30 students, 20 years old — 30 students, 21 years
old — 35 students. Investigations with student’s participation were carried out in accordance with the Council
of Europe Convention “On protection of human rights and human dignity”, considering the use in biology and
medicine the Convention “On human rights and biomedicine” (Ne 164 of 04.04.1997) and the Helsinki Decla-
ration of the World Medical Association (2008).

The students' heart rate (HR) and blood pressure (BP) were determined using the KDTx-4 complex (Hun-
gary); pulse pressure (PP), mean dynamic pressure (MDP), systolic volume (CV), minute blood volume
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(MBV) were calculated. Also, the Kerdo index (KI) and adaptive potential (AP) were determined. The last
was calculated by the formula:

AIT=0.011*YCC +0.014*CA/Z +0.008* A/ +0.009* MT —0.009* P+ 0.014* B—-0.27 .

DPT was modeled using a Biorhythm-4 bicycle ergometer and was selected in such a way that the work
power provided the rate of O, consumption at the level of 70-75 % of VOmax. For this the cadence for 2 minutes
was 50-80 revs/min [5].

The study of blood microcirculation (MCC) was carried out by the method of laser Doppler flowmetry
(LDF) using the LAKK-01 apparatus (Russia) [6, 7]. The principle of the method is based on the reflection of
a laser beam from moving blood particles (erythrocytes). The displayed signal encodes information about
fluctuations in the flow of erythrocytes, both in terms of volumetric content and their speed [8].

The microcirculation parameter (PM), standard deviation (SD), coefficient of variation (Kv) were rec-
orded, and the active and passive mechanisms of blood flow modulation were assessed. The LDF signal was
measured on the ventral surface of the 4th finger of the left hand. The duration of the LDF-gram recording was
2 minutes [7].

Statistics

The results were statistically processed with help of the STATISTICA 6 software using the Student's
t-test. The results are presented as the mean value + error of the mean (M £ m), since, due to a significant array
of digital material, as well as in accordance with the Shapiro—Wilk criterion, the obtained data fit into the
normal distribution law [9]. Differences between the mean values were considered statistically significant at
P < 0.05.

Results and discussion

The conducted research showed that HR among students of different ages at rest was significantly differ-
ent; the highest value was observed in 18-year-old subjects. After performing DPT, this parameter increased
in all age groups, most significantly in 19-year-olds — its value increased 1.8 times, which characterizes an
adequate, but ineffective CVS response to DPT of a given intensity (Table 1).

Table 1

Changes in some parameters of the cardiovascular system function in 18-21-year-old students
before and after dosed physical training

Characteristics Survey period 18 years 19 years 20 years 21 years

Heart rate (beats/minute) Before 70.8£1.12 58.0+1.12* 63.7+0.99* 65.2+1.51
After 123.8+2.24** 106.0+2.61** 107.9+4.2** 103.6+1.58**

Systolic pressure Before 128.3+1.24 121.7+0.31 115.743.42 138.94+2.15*
(mm Hg) After 181.7+2.49** 166.7+1.24** 157.1+4.22** 183.842.31**
Diastolic pressure Before 86.7+1.24 81.7+0.31* 79.3+£2.49 93.6+2.10*
(mm Hg) After 84.24+0.62 81.6+0.32 80.1+2.31 83.24+1.84**
Pulse pressure Before 41.7+1.24 40.0+0.15 36.4+0.93 44.2+0.98
(mm Hg) After 97.5+2.80** 85.0+1.55** 77.1+4.35** 100.6+0.95**
Mean dynamic pressure Before 100.6+1.26 95.0+0.31* 91.4+2.59 108.3+1.98*
(mm Hg) After 116.7+1.04** 110.0+0.41** 105.7+2.28** 116.74+2.30**
Systolic volume Before 63.8+0.96 65.0+0.15 63.0=1.02 60.4+1.68
(milliliters) After 95.1+1.63** 89.0+0.99** 85.0+£2.73** 95.2+1.12**
Minute blood volume Before 4.8340.61 3.76+0.08* 4.02+0.09 3.9440.08
(liters) After 11.8+0.041** 9.52+0.33** 9.17+0.63** 9.86+0.09**
Notes. * — differences are significant between age groups (relative to the younger age group, P < 0.05); ** — the differences are
significant between the values of indicators before and after physical training (P < 0.05).

In students the adaptation of HR to DPT depended on age and manifested itself as a stress reaction. As a
rule, the release of stress hormones and the activation of the autonomic nervous system, aimed at the stabilizing
of internal environment in the absence of adaptation of the organism to the physical activity were observed [1].

Cepus «buonorusa. MeguuuHa. Meorpadus». Ne 2(102)/2021 77



N.G. Sidoryak, E.V. Rozova

Indicators of systolic pressure (SP) underwent age-related fluctuations at rest: they decreased with age
and, apparently, stabilized by the age of 21 at the level typical for healthy young men. Similar changes were
observed in relation to diastolic pressure (DP) (Table 1).

After performing DPT an increase in SP was noted in all age groups. The greatest increase of this indicator
was observed in 19-year-old students (1.4 times) and its value reached 166.7+1.24 mm Hg.

When analyzing changes in cardiac activity under the influence of DPT, we noted that in 18-year-old
students it is due to an increase in HR by 75.2 %. It is usually considered as insufficient efficiency of cardiac
activity regulation [10]. In 19-year-old students after DPT the observed changes in cardiac activity were to an
even greater extent due to the predominance of chronotropic effects: the HR increased by 82.7 %. In 20-year-
old students the influence of chronotropic effects on cardiac activity after DPT slightly decreased: the HR
increased only by 69.3 %, and in 21-year-old students the HR increased by 58 % (while the SP increased by
slightly more than 40 %). Thus, it can be assumed that the efficiency of regulation of cardiac activity increases
in students of older age groups. It can be concluded that the least efficiency of regulation in response to DPT
occurs in the 19-year-old surveyed students.

The response of DP to DPT was manifested by a significant (by 11.1 %; P <0.05) decrease in 21-year-
old students with unchanged indicators in other age groups. It is precisely this reaction from the side of blood
pressure observed in older students that at present is considered adequate during physical activity [11]. In all
age groups the increase in PP and MDP were noted, and significantly more pronounced relative to PP in per-
sons aged 21 (Table 1).

An informative indicator of the hemodynamic function is the value of the systolic volume. Among the
examined students its value differed depending on age, the highest value of SV was observed in 21-year-olds
(95.2+1.12 ml). After DPT the SV characteristics increased, but the rate of growth was different. The smallest
shift was observed in 19-20-year-olds (by 36.9 and 34.9 %, respectively), the largest in 21-year-old students
by 57.6 % (Table 1). Hemodynamic changes of those in older age group followed a more effective path, mainly
due to the volumetric rather than frequency component.

The value of the minute blood volume is determined by the need of organs and systems for oxygen.
Comparing the values of MBYV in the age aspect, it should be noted that at rest the differences had spasmodic
character, however, only in 19-year-old students the value of MBV was significantly reduced, in the other
groups the differences were in the form of a tendency (Fig. 1).
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Figure 1. Age-related changes in minute volume of blood circulation (MBV) of the surveyed students

The MBYV value after DPT increased in all age groups approximately equally from 2.3 to 2.5 times, de-
pending on the age of the examined. It should be noted that the increase in this parameter after DPT, as indi-
cated, was mainly due to the increase in HR, which points to a low efficiency of the heart, with its increase by
the age of 21, i.e., towards the end of puberty.
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Analyzing the changes in KI, we can judge the mechanisms of cardiac activity regulation. Thus, all stu-
dents after performing DPT had sympathicotonia. The sympathetic nervous system plays a central role in the
regulation of the CVS, therefore the predominance of the processes of activation and stimulation of physio-
logical functions in the examined subjects can be stated, which is especially important under DPT [12]. The
most pronounced sympathicotonia was observed in 18-year-old students.

The analysis of the adaptive potential (AP) among students showed that in the overwhelming majority of
cases the AP level testified the unsatisfactory adaptation of the organism, which characterizes insufficient
adaptability to physical activity. This is especially true for 18-year-old students, whose adaptive potential was
3.65. In older subjects (for example, a group of 20-year-olds) AP decreased to 3.15, which indicates the tran-
sition of the organism from the level of unsatisfactory adaptation to the level of functional tension of its mech-
anisms [13].

When analyzing the MCC in students on the basis of the conducted research, it was shown that, depending
on the value of the main parameter of microcirculation (PM), it is necessary to divide each age group of the
examined into 2 subgroups. Subgroup | consisted of students whose PM values ranged from 0.5 to 10 pf. units,
in the subgroup Il the PM ranged from 12 to 25 pf. units.

Comparing the value of PM in students of both subgroups in the age aspect, it can be noted that among
students of subgroup | the highest value of PM was observed in 21-year-olds, and in subgroup Il in 19-year-
olds, which indicates a greater perfusion in this tissue area. After DPT students of subgroup | showed an
increase in PM: the greatest increase was in 21-year-olds — 1.8 times, while in students of subgroup Il this
indicator decreased in 19-21-year-olds, with the exception of 18-year-old students. An increase in PM char-
acterizes an improvement in perfusion in the probed area, and a decrease in PM indicates the relative impair-
ment of perfusion (Fig. 2). Apparently, at high PM values the reserve capacity of tissue blood supply is re-
duced.

30

perf. unit

18 years 19 years 20 years 21 years

| O1 subgrup before @1 subgrup after D1l subgrup before &Il subgrup after |

The reliability of changes in subgroups after exercise
in relation to the control values: * — P <0.05; ** — P <0.01

Figure 2. Age-related changes in the microcirculation parameter (PM)
in students at rest and after physical dosed load

The indicator of the standard deviation (SD), which characterizes the temporal variability of microcircu-
lation, changed in the age aspect in students of both subgroups, smoothly increasing with age in students of
the subgroup | and changing abruptly in the direction of increase in the students of the subgroup Il (Fig. 3).
After DPT in students of subgroup I it increased in 18-20-year-olds, which indicates an increasing of the MCC
lability, while in the older age group its relative stabilization was observed. Students of subgroup 11 showed a
decrease in SD, i.e., a decrease in the temporal variability of MCC in response to DPT (Fig. 3).
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perf. unit

18 years 19 years 20 years 21 years

| Q1 subgrup before @1 subgrup after 211 subgrup before &1l subgrup after |

The reliability of changes in subgroups after exercise in relation
to the control values: * — P < 0.05; ** — P < 0.01

Figure 3. Age-related changes in the indicator of the standard deviation (SD)
of microcirculation in students at rest and after physical dosed training

There were also marked age-dependent changes in Kv among students of the subgroup I; the highest
value was found in 18-year-olds (Fig. 4). In the second subgroup of students the differences in this indicator
at rest were insignificant. After DPT the most pronounced deviations were observed in 18-year-olds of sub-
group | — this indicator decreased. Since Kv characterizes the relationship between the variability of perfusion
and the mean perfusion in the probed tissue site, thereby indicating the percentage contribution of active com-
ponents to the total modulation of tissue blood flow, we can speak of an increase in the load on the vasomotor
component of tissue blood flow modulation at a young age to ensure stable perfusion of the microvasculature.

120

100

%

18 years 19 years 20 years 21 years

| a1 subgrup before 3| subgrup after 211 subgrup before &1l subgrup after |

The reliability of changes in subgroups after exercise in relation
to the control values: * — P <0.05; ** — P <0.01

Figure 4. Age-related changes in the indicator of the coefficient of variation (Kv)
among students at rest and after physical dosed training

The most important parameter characterizing the process of microcirculation is the index of the efficiency
of microcirculation (IEM), since it characterizes the relationship between active and passive mechanisms of
blood flow modulation in the MCC system.

When analyzing this parameter among students in the age aspect, both in subgroup I and in subgroup II,
IEM increases with age (with a maximum in 19-year-olds from subgroup I). Influence of DPT has a lowering
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effect on this index in all age groups of both subgroups. The greatest decrease in IEM was observed in 19-year-
old students of the subgroup I (Fig. 5).

The decrease of IEM in students of both subgroups in response to physical activity can be explained by
the lack of compensatory mechanisms development, especially in younger age groups.

18 years 19 years 20 years 21 years

| 01 subgrup before @1 subgrup after G 11 subgrup before &1l subgrup after |

The reliability of changes in subgroups after exercise in relation
to the control values: * — P <0.05; ** — P <0.01

Figure 5. Age-related changes in the index of the efficiency of microcirculation (IEM)
among students at rest and after physical dosed training

Conclusion

Despite the insignificant age differences between the groups of students, the indices of the cardiovascular
system function (HR, SP, DP, SV, MBV) at rest significantly differed depending on age. By the age of 21 most
of the studied parameters (either decreasing or increasing in waves) reached the level typical for young adult
men.

After physical training these indicators increased to a greater or lesser extent, and the most pronounced
increase was observed in 21-year-old students. In younger age groups the changes were less effective, which
additionally indicates an insufficient level of the adaptive potential of their organism.

Such features must be taken into account when planning the training process of students in physical train-
ing classes. Moreover, in parallel, a decrease in the index of microcirculation efficiency under the influence of
physical training (also the most significant in younger students) was shown. The degree of this decrease de-
pended on the initial level of the microcirculation parameter, i.e., on the intensity of tissue blood supply. Such
features can be explained by the lack of development of compensatory mechanisms in the blood microcircu-
lation system.
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H.T". Cunopsxk, E.B. Po3oBa

Jo3ajanrad pu3HKAJIBIK 0€JICEHAVIIKTIH dCEpIHEH CTyIeHTTepaeri
AKYPEK-KaHTaMBbIp Kylecl peaKIusiCbl MeH KAaH MUKPOLUPKY IS IHACHIHBIH
JKaC epeKIeTiKkTepi

Jlozananran Qu3nKanblK OeNCeHALTIKTIH acepineH 18-21 jkacTarbl CTyIEHTTEpAEri XKYpPeK-KaH TaMbIpJiapbl
JKYHECIHIH »oHEe KaHHBIH MUKPOLUPKYJILMACHIHBIH alalTUBTI MYMKIHAIKTEpl 3epTTeNreH. THIHBIITHIK
JKaFalblHIa JKYPEK-KaHTaMBIp JKYHECIHIH KbI3MeTi KOpCeTKIlITepiHIe jkKacka OaiIaHBICTBI aWTapibIKTail
aifbIpMaIIbUIBIKTap Oap eKeHIiri kepceTiireH. 21 jkacka Kapai 3epTTeNreH MHAMKAaTOPJIapIblH KOIIIiIiri
epecek epiepre TOH JeHreire xerti. Jlo3ananraH (QU3MKAIBIK )KYKTEMEIEH KeHiH KypeK-KaH TaMbIpiaapbl
JKYHECiHIH KOpCEeTKIITepi a3Abl-KemTi ecTi, all eH YJIKeH eciM 21 jkacTarbl cTyaeHTTepae Oaiikamapl. XKac
TomTapaa e3repicTep a3 OoJIbBl, Oy Kacka OalIaHBICTBI KXYPEK-KaH TaMbIpIaphl KYHeciHiH OeiMaernmy
MYMKIiHIIKTepiH KepceTelni. KaHHBIH MUKPOUMPKYISALIUS KYHECIHIH KYMBICHIHBIH MapKep HHIUKATOPBl —
Jo3aJaHFaH (QU3HKAIBIK JKYKTEMEre MUKPOLUPKYIISINS PEaKIUACHIHBIH OAFbITHIH aHBIKTAHTHIH MHKPOLP-
KyJISIUst mapaMeTpi 6esingi. [-1i maFbsiH TONTHIH CTYASHTTEp] apackiHaa (IapaMeTp/iH TOMEH JeHTeili) 1eHe
KATTBIFyJIapbIHaH KEWiH OHBIH JKOFapbUIaFaHbl AHBIKTAJIbI, aj 2-IIi IIaFbIH TONTHIH CTYASHTTEpiHMe
(mapameTpAiH KOFaphl ACHreli) Heri3iHeH TOMeH e i, OyJI SpTYpIIl peTTey MeXaHU3MiH €HTi3yl CHIaTTaiThIH
KaHHBIH MHKPOUUPKYJIAIHS Kyieci. DU3MKaNbIK OCICCHIUTIKTIH 9CEpPiHEH MHUKPOUUPKYJIALUS THIMILTIT
WHIEKCIHIH ToMeHeyi Oalkamasl (eH MaHBIBIBICHI Kac OKyIIbUlapaa). MyHmall —epeKmemikTepi
MHKPOLHPKYJISIHS JKYHECiH/Ie KOMIIEHCATOPIIBIK PeaKLMsIIap/IbIH JaMbIMaybIMEH TYCIHAIpyre Oomapl.

Kinm ce30ep: no3ananraH aeHe OeJICEHALTIr1, MUKPOUUPKYISLUS, KaH KBICBIMBI, Kepno mHaekci, oerimaeny
MOTEHIIHAIIBI, )KYPEK COFBICHI, CHCTOJAIBIK KOJIEM, KAHHBIH MUHYTTBIK KOJIEMi.

H.I'. Cunopsik, E.B. Po3oBa

Bo3pacTHble 0COOCHHOCTH PEAKIMHU CePAEYHO-COCYAMCTON CHCTEMBI
1 MUKPOUUPKYJISLUMU KPOBH Y CTYJAEHTOB 10/ BJAUSHHEM
AO03MPOBAHHON (pU3HYECKON HATPY3IKH

HccnenoBanu afantanoHHEIE BO3MOXXHOCTH CEPAETIHO-COCYJUCTOH CHCTEMBI I MUKPOIMPKYJISIIUKA KPOBH Y
18-21-neTHHUX CTYAEHTOB IOJ BIMSHHEM JO3MPOBAHHOW (H3WdecKkoil Harpysku. [lokazaHo Hammume cymie-
CTBEHHBIX BO3PACTHBIX Pa3IN4Mil TOKa3aTesneil pyHKIMH CepeUHO-COCY JUCTON CUCTEMBI B COCTOSTHUM MTOKOSI.
K 21-my rogy GONBIIMHCTBO M3y4aeMBbIX MOKa3aTENeH JOCTHIAIN YPOBHS, CBONCTBEHHOI'O B3POCIHBIM MOJIO-
IbIM My)XuuHaM. [Tocne 103upoBaHHON (HU3NUECKOI HArpy3KH MOKa3aTean QYHKIUH CepleYHO-COCYANUCTOM
CHCTEMBI B OOJIbLICH WK MEHbIIEH CTENeHH BO3PACTAIN, IPHYeM HAanOOIBbIIHI IPUPOCT OT™MEedacs y 21-net-
HHUX CTYAEHTOB. B Maqmmx BO3pacTHBIX TpyNIax W3MEHEHUs HOCHIN MeHee 3((eKTHBHBIA XapakTep, UTO
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CBUJICTENILCTBYET 00 a/aNTAllMOHHBIX BO3MOJKHOCTAX CEPIEYHO-COCYAUCTOH CHCTEMBbI, 3aBUCAIIMX OT BO3-
pacra. Beizenen MapkepHblid okasareinb QYHKIMOHUPOBAHUS CHCTEMbl MUKPOLMPKYJISALME KPOBH — Iapa-
MEeTp MHUKPOLMPKYJISILHHU, ONPEACISIOINK HaPaBJIeHHOCTh PEaKIMH MUKPOLUPKYJISILUK Ha JO3UPOBAHHYIO
(u3HYecKyI0 Harpy3Ky. Y CTaHOBJIEHO, YTO y CTyAEHTOB | moarpynmsl (HU3KHH ypoBEHb IapaMeTpa) mocie
(u3mIecKoi HAarpy3KH OH yBENMYUBAICSH, a Y CTyIeHTOB Il moarpymms! (BEICOKHH ypOBEHb Iapamerpa) —
MNPEUMYIIECTBCHHO YMEHBIIANICS, YTO XapaKTepU3yeT BKIIOUCHUE Pa3IMYHBIX MEXaHH3MOB PETYJIAINU B CH-
CTeMe MUKPOLMPKYJHIIUU KpoBH. [Toka3aHo cHIkKeHHe HHAEKca () (HEeKTUBHOCTH MUKPOLMPKYIISIIHN O/ BIH-
stHUeM (pU3HUYeCKOl Harpy3ku (Hanbosee CyneCTBEHHOE Y MIIA/IIINX CTYACHTOB). Takne 0COOEHHOCTH MOKHO
OOBSICHUTD HEIOCTATOYHOCTBIO Pa3BUTHS KOMIICHCATOPHBIX PEAKIUH B CUCTEME MUKPOLIMPKYJISLIIH.

Kniouesvie cnosa: no3uposaHHas pH3UUecKas Harpy3Ka, MUKPOLMPKYJIILUS, apTepHanbHOE JaBIeHUE, HHIEKC
Kepno, agantannoHHBII MOTEHIMAN, YaCTOTa CEPACYHBIX COKPAIICHHH, CUCTOIMYECKUNA 00BbeM, MUHYTHBIN
00BEM KpOBH.
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Considerations regarding liver current pathology

This work presents reasoning about liver pathology. Liver pathology is an area of interest due to the growing
number of medical cases worldwide. The factors associated with the appearance of this pathology are those that
relate to individual lifestyle. Liver pathology studies are performed up to the biomolecular level, involving
cytochrome P450 2E1 (CYP2EL). With a normal liver, subject to aging and the aforementioned risk factors,
there are changes in liver structure, which often can lead to changes arising from nonalcoholic hepatic steatosis
(NASH). Under certain circumstances this degenerates into chronic hepatitis, which often goes undiagnosed
and this can lead to liver cirrhosis. Due to gradual changes in the liver, medical interventions are often delayed.
Importantly, structural analysis of microscopically processed liver fragments will reveal changes in all struc-
tural elements of the liver, from lipid loading in hepatic steatosis to inflammatory, necrotic, destructive, fibrotic
changes in liver cirrhosis, including somewhat similar changes in types of chronic hepatitis. The presented
images and the described structural changes in the liver are an important criterion for liver damage, including
preclinical pathology.

Keywords: liver, hepatic steatosis, chronic hepatitis, liver cirrhosis.

Introduction

Currently the microclimate and environmental factors contribute to changes in liver structure. These af-
fect hepatocytes, which are loaded with lipid-like compounds, defining hepatic steatosis [1-3]. Under these
conditions patients should adopt an appropriate lifestyle with a correct and healthy diet, avoiding stressors
such as smoking and a sedentary lifestyle. Non-compliance with treatment and not following a healthy lifestyle
in time can lead to conditions that further predisposes an individual to liver disease [4, 5]. Under these condi-
tions hepatocytes are affected and hepatitis B can arise, which further regresses the liver and will lead to liver
cirrhosis [6]. This hepatic pathology leads to alterations of the hepatic capsule and the destruction of the
hepatocytes. Moreover, modifications of the vascularization and of the other hepatic components occurs [7].
Liver pathology is often accompanied by comorbidities. These include cardiovascular disease, weight gain to
obesity, and diabetes. Hence, liver pathology studies are of importance. Liver pathology studies refer to bio-
molecular aspects targeting cytochrome P450 2E1 (CYP2E1) [8]. Such studies show that injuries to hepato-
cytes, oxidative stress, aspects related to altered mitochondrial functions in the liver, energy-producing organs
in the form of ATP with the production of dysmetabolic syndrome are characteristic of liver pathology [9, 10].
This article shows these effects further. Inflammatory, necrotic, necrobiotic lesions characteristic of liver dis-
ease are also explored [11, 12]. It is important that any observation of the structural aspects of the liver pathol-
ogy is performed with sufficient lesion within the pathological anatomy service. This permits observations at
the level of microscopic preparations, as illustrated in this article.

Experimental

To describe the aspects of liver pathology permanent microscopic preparations were analyzed. Compar-
isons were made between the structural aspects of the normal liver and the pathological aspects of hepatic
steatosis and liver cirrhosis. Fragments of normal and pathological liver were taken. Permanent color micro-
scopic preparations were made with standard staining, using Hematoxylin-Eosin, and with special staining. A
Nikon microscope was used to analyze colored liver fillings. Observations were made using lenses with mag-
nifying power of x10 and x40. The samples were taken from a population comprising of an age segment of
40-60 years, from both men and women residing in urban domicile environments. The subjects had different
occupations, with different levels of education (ranging from intermediate to higher education).
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Results and Discussion

The normal liver, with its characteristic structural appearance showing binuclated hepatocytes arranged
in cords, with the Disse and Kiernan space comprising the hepatic artery, the portal vein, and the bile duct, can
be seen on colored preparations below, starting with the x10 magnification lens (Fig. 1).

Figure 1. Normal liver. Weigert’s iron hematoxylin, x10

Following the objective of the study, sections of the liver stained with Hematoxylin-Eosin and Van Gie-
son staining were analyzed under a microscope using x10 and x40 objectives. The lipid loading in the hepatic
structure is noticeable (Fig. 2, 3).

Figure 2. Liver. Hepatic steatosis. Figure 3. Liver. Hepatic steatosis.
Hematoxylin-Eosin staining x40 Hematoxylin-Eosin staining x40

On the liver sections, by using an objective with increasing power x40, both the lipid load of the hepato-
cytes and their appearance can be observed, with punctiform marks of the mitochondria dispersed in the cyto-
plasm of the liver cells. This form of hepatocytes can be normal, but also altered. The nucleolus with nucleoli
is well characterized, based on the knowledge that the hepatocyte is a binucleate cell (Fig. 2, 3).

The structural aspects of liver cirrhosis are noticeable on the microscopic preparations, both in the set of
images sectioned from the diseased liver and in detail, using microscopic objectives with adequate magnifying
power (respectively from x10 to x40). Inflammatory and necrotic areas of hepatic steatosis are observed. There
is noticeable damage to the hepatocyte cords, fibrous septa, and hepatocyte destruction (Fig. 4).

Undertaking a closer observation of the structural details, the structural aspects previously mentioned can
be observed in detail (Fig. 5).
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Figure 4. Liver. Hepatic cirrhosis. Figure 5. Liver. Hepatic cirrhosis.
Hematoxylin-Eosin staining x10 Hematoxylin-Eosin staining x40

With an objective with medium magnifying power the destructions of the hepatocyte cords are noticeable.
In targeting the liver cells (the hepatocyte nuclei), the damage of the hepatocyte structure is clear and the lipid
load has accumulated in some areas (Fig. 6).

The destructive aspects of all the structural elements of the liver are observed in liver cirrhosis using an
objective with magnifying power that gives an overview of the microscopic preparations (Fig. 7).

AL SRR S, L 24 g
Figure 6. Liver. Hepatic cirrhosis. Figure 7. Liver. Hepatic cirrhosis.
Hematoxylin-Eosin staining x20 Hematoxylin-Eosin staining x40

The influence of an unhealthy lifestyle has detrimental consequences on an individual's health, especially
in relation to the liver. Both genders are equally affected. The urban home environment is a strong pathogno-
monic factor for individuals. Both diet and daily stress lead to pathologies that converge, defining the patient
with comorbidities. The liver is one of the organs that suffers under these conditions. The patient who does not
resort, in appropriate time, to specialized medical services for diagnostic and treatment purposes, will suffer
in terms of overall health. If the individual reaches specialist care in good time, a team of doctors and specialist
technicians can closely monitor the patient's health and administer appropriate treatment. The clinical exami-
nation must be accompanied by a paraclinical examination for diagnostic purposes. The correct diagnosis al-
lows the establishment of an adequate medication for curative purposes or to improve the patient's condition.

Importantly, structural analysis of microscopically processed liver fragments will reveal changes in all
structural elements of the liver, from lipid loading in hepatic steatosis to inflammatory, necrotic, destructive,
fibrotic changes in liver cirrhosis, including somewhat similar changes in types of chronic hepatitis. By pre-
senting images and describing the structural changes that need to be observed, this paper presents an important
aid for the medical fraternity.
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Conclusions

Environmental factors and the lifestyle of an individual, when not ideal for optimizing health, can signif-
icantly affect the liver. In particular, failure to follow an adequate lifestyle will lead to unfavorable pathology,
leading to cirrhosis of the liver. Of greatest concern is intermediate stage hepatitis B and C. Under these poor
health conditions changes in the normal structure of the liver will usually occur gradually. The gradual changes
mean that sometimes medical interventions are delayed. Failure of patients to present themselves in time for
an accurate diagnosis will have detrimental consequences on the timely establishment of correct and curative
medication.
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A. Yecka, T. Cangu, I'A. AGnynuHa

Kasipri yakbiTTa 0aybIp NaTOJOTHSICHIHA KATHICTHI KAPacThIPyJIap

Baysip maTtomorusicel Oykinomemae MeTUIWHANBIK KaFAaiinapaslH KeOeroiHe OalTaHBICTBI KBI3BIFYIIBUIBIK
Tyneipyaa. Ockl AaTOJOTHAHBIH Maiiia OoybIMeH OalaHBICTBI (aKTOpiap KEKe eMip CaIThIHA KaTBHICTHI
Oonbin Tabbutaznbl. bayslp maronorusceiH 3eprrey P450 2E1 (CYP2E1) mUTOXpOMBIHBIH KaTbICybBIMEH
OuoMoJIeKyIabIK AeHrelre nelid »kyprizineai. Kapraiora yislparaH KaJbINThl OaybIp/ia )KoHE JKOFapblaa
aTanFaH Kayin QakropiapbiHaa Gayslp KypbUIBIMBIHZIA e3repicTep Oaiikamaabl, Oy keOiHece ajJKoroibci3
Oaybip cTeatosbiHan (ABC) TybiHIaFaH aypyiapra okenyi MyMKiH. benrini 6ip sxaraiinapaa OV cO3bUIMABI
TeTaTUTKE aifHajajpl, ON JKUi aHBIKTAIMai Kajaasl KoHe Oysl Oayblp HUPPO3bIHA YINBIPATYHl MYMKIH.
Baywipaery Oipringen esrepyine OaiflaHBICTBI MEIUIMHANBIK apajacyliap Wi Kelnikripineai. MaHBI3IbICHL,
MHUKPOCKOIIMSUTBIK  OHAENTeH Oayblp Y3IHALTEpiH KYPBUIBIMABIK Tajjgay Oayblp CTATO3BIHIAFBI JIHITHITI
JKYKTeMeJieH Oacrar Gayslp IHPPO3BIHIAFE! KAOBIHY, HEKPOTHKANIBIK, 1E€CTPYKTUBTI, (PUOPOTHUKATIBIK, COHBIH
ilIiHAe CO3BUIMANBl TENaTHT TypJepiHiH OipmiamMa ykcac esrepicTepiHe OeliHri OaybIpAbIH OapIibK
KYPBUIBIMIBIK 3JIEMEHTTEpIHIeTi e3repicTepii aHBIKTAWAbl. YCHIHBUIFAH CYpeTTep MEH OaybIpIarbl
CHITATTAJFAaH KYPBUIBIMABIK ©3repicTep OaybIpbIH 3aKbIMIAHYBIHBIH, OHBIH IIIiHIE KIMHHKara AeiiHri
MaTOJNIOTHSHBIH MaHBI3/Ibl KPUTEPHidi OOJIBIN TaObLIAIbL.

Kinm ce30ep: 6ayb1p, 6aysIp CTEaTO3bI, CO3BIIMAIIBI TETIATUT, OAyBIP IIUPPO3HL.
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Paccymem/m OTHOCHUTECJIBHO TeKyI].IEﬁ MaToJOIrum nNe4YecHun

ITaTonorus nedeHu BBI3BIBAET MHTEPEC B CBA3U C PACTyIUM YHCIOM MEIUIMHCKHUX CIIy4acB BO BCEM MUpE.
@DakTOpEI, CBI3aHHBIE C MOSBICHUEM JAHHOH ITaTOJIOTUH, OTHOCSTCS K HHANBHIyaJIbHOMY 00pasy »xwu3HH. Hc-
CJIeIOBaHMS ATOJIOTHH MTEYSHHU IPOBOJTCS 10 OMOMOJIEKYIIIPHOTO YPOBHS ¢ ydacTueM nuroxpoma P450 2E1
(CYP2E1). IIpn HOpManbHOH NEYeHH, MOABEPKEHHOW CTapEHHWIO M YIIOMSHYTHIM BbIIIE (haKTOpaM pPHUCKa,
HaOITI0IaI0TCsI M3MEHEHHUS B CTPYKTYpE MeUeHH, KOTOPhIE YaCTO MOTYT IPUBOIUTH K OOJIE3HAM, BO3HUKAIOIIUM
B pe3yJbTaTe HeaJKoronbHoro crearo3a neuenu (HACT). Ilpu onpeneneHHBIX 00CTOSTEIbCTBAX 3TO Iepepac-
TaeT B XPOHUUYECKUH TenaTuT, KOTOPBII 4acTO OCTAETCsI HEBBISIBICHHBIM, U 3TO MOXKET TPUBECTH K LUPPO3Y
neyeHH. M3-3a MOCTENEeHHBIX H3MEHEHHH MEeYeHH 3a4acTyl0 MEIUIMHCKIE BMEIIATeIbCTBA OTKIIAABIBAIOTCS.
BakHO OTMETHTB, YTO CTPYKTYPHBI aHAJIN3 MHKPOCKOIIMYIECKHA 00pabOTaHHEIX (PparMeHTOB IIEUYEHH CIIOCO0-
CTBYET BBISIBJICHHIO N3MEHEHUH BO BCEX CTPYKTYPHBIX JJIEMEHTaX IEeYeHH, OT JIMITHIHOW Harpy3KH IpH CTea-
TO3€ MEYSHH JI0 BOCTIAJIUTEIIBHBIX, HEKPOTHIECKHX, IECTPYKTHBHBIX, (PHOPO3HBIX H3MEHEHUH ITPH IIUPPO3e He-
YeHH, BKITIOYasi HECKOJIBKO CX0KHE M3MEHEHHs IIPH THIAaX XPOHHUYECKOTo renarura. [IpeacTaBieHHble H300-
paXXeHHs U OMHCAHHBIE CTPYKTYPHBIC H3MEHEHHS TIEUEHH SIBISIOTCS BAYKHBIM KPUTEPUEM ITOPAXKEHHS TIEUEHH,
BKJIIOYAst ¥ JOKIMHUYECKYIO MaTOJIOTHIO.

Knrouesvie cnosa: II€YCHb, CTCATO3 IICUCHH, XpOHI/I‘leCKI/Iﬁ renaTuT, HUPpPO3 NCYCHU.
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TeMipTay KajlaCbl aya aﬂaﬁbIHI)lH JACTAHYBIHBIH CHHOIITUKAJBIK maruaﬁﬂapm

Maxkanana Kaparauas! oObICHIHEIH TeMipTay KanachbIHBIH aTMOC(hepaibIK ayachbIHBIH JIACTaHy XKaFJalibl )KoHE
aTMocdepaHblH JacTaHy wuHAEKCiHIH (AJIM) nunamukacel kapacteippurraH. AJIM kamamarel Herisri 5
JlacTaymibl 3aTTap OOHBIHINA, SIFHH OJIAPBIH IIIiHAE: KAIKbIMa OOJIIEKTEp, a30T TUOKCHUIl, KOMIPTEK OKCHII,
(eHou XKoHe aMMHaK 3aTTapbIHBIH KOHIICHTPALMSIAPBI apKbUIbI ecenTesred. ABTop TemipTay KaJachIHBIH aya
anaObIHBIH JaCTaHYBIHBIH CHHONTHKAJBIK XKaFAailapblH, SFHH LIUKJIOH )KOHE aHTUIMKIIOH, KBIPa JKOHE JKOTa
CHAKTHl OapuKamblK KYPBUIBIMIApABIH Kala ayachlHAarbl 3HSHIOBl 3aTTapIblH  IIEKTI MYMKIHIIK
KOHIICHTpaLMSJIAphIH, CaKTally Mep3iMiHe acepiH KapacTeipraH. COHBIMEH KaTap aya ajgaObIHBIH JIaCTaHybIHA
KOJIaHJIBI METEOPOJIOTHSUTBIK IIaMaliap, acipece, JlacTayIbl 3aTTap IbIH TaChIMalJaHybIHa CEOCIIIIT JKeJT CHAKTHI
IIaMaHbIH JIACTAHy MACeJIeCiHe acepi HKaHe JIacTaHy [a TPAaHCIIeKapasbIK TachIMaJllay Akl CKepy MaKCaThIMEH
OHBIH OepisireH Mep3iM OOMBIHIIIA Kaladarsl OAaFbITBIHBIH KaiiTamaHyIIBUIBIFBIHBIH THArpaMMachl YChIHBIIFaH.
Makana marepuangapslHAa apHaiibl OepiireH Mep3iM OoiibIHIIA OapuKalbIK Tomorpadus KapTajapbl,
CHHONTHKAJIBIK )KEp KapTajapbl NaiIalaHbUIBII, OJIapFa Talaay skacaiaFaH. Makaiazia KapTanapIbH Talaaysl
GoiibIHIIA apHaiibl Mep3iMeri Kajla OOMbIHIIA 3USHABI 3aTTap/IbIH KOHICHTPALMSIIAPbIHbIH YJIKSH MeJIepe
JKMHATYBIHA KOJIAMJIBI CHHONTHKANbIK JKaFAaiIapablH OPBIH ally MOCENeCi JKOHE IIapTTapbl CHIATTAJFaH.
3eprTenreH cypakrap Oi3fiH eTiMi3ZiH 3KOJIOTHsChIHA, acipece TemipTray Kamachl CHSKTBI YJIKEH OHIIpIiCTiK
KellleHi 0ap KajanapbIH 3KOJOTUSUIBIK JKYHeciHe, OHBIH ilIiHAe aTMochepalibK ayaHbIH CalajblK XKarJaibiHa
KO3 canaTblH, OTKip jkahaHIBIK Macenenepine Ha3ap ayapaThlH XKapaTbUIBICTAHy CalaChIHAAFbl MaMaHapFa,
casicaTKepJiep MEeH KoFaM KalipaTKepiiepiHe KbI3bIFYIIBUIBIK TAHBITA b,

Kinm coe30ep: macrany, atTMoc(epaHbIH JIaCTaHy HHAEKCI, JIaCTayIIbl 3aTTap, KOHIIEHTPAIHS, CHHONTHKAIIBIK
JKaF[al, KapTa, KOJailibl CHHONITHKAIBIK IIAapTTap, aTMOC(EPANBIK aya.

Kipicne

Kopmaran opranbl KOpray MoceselepiH, 9AeTTe, OHbIH YII HETi3ri KypaymbulapeIMeH — atMocdepa,
runpocdepa xoHe nuTochepamen OaitnaHpicThipaabl. COHFBI JKBULIAPBI XaJbIKapajblK MaHBI3IbI Macele
aJIaMHBIH, TIapyalllblIbIK OPEKETiHIH HOTWKeCI — JacTaHy OOJbIN TaObUIagbl. OMIp CYpy OpPTaCHIHBIH
KypaylbUIapbIMEH CallbICTBIPFaH/Ia, KEHICTIKTIK XYMBUIFBIIITHUIBIKKA He aTMoc(epa ojlapra KaparaHzua Te3
nactaHaiel. ATMoc(epaHbl KOpray MaceneciHe OailaHBICTBI OpTYpHi Ke3Kapactap Oap: OWOIOTHSIIBIK,
9KOJIOTHSUTBIK, TUTUEHAJIBIK JKOHE MEIUIMHANBIK, TEXHOJOTHSUIBIK. OMIp cypy JAEHTeliH ecipy MyMKiHIIi-
JMiKTepiHIH mnaiiga OOJlybIMEH Karap, 3aMaHayd TEXHOJOTHSJIBIK IPOLECTEePIiH KypacThIpbUIYbl MEH
WACHTU(PHUKALUSAICH, TEK aJaM eMipiHe KayilTi 9cep THIi3eTiH FaHa eMec, TINTi oap TapalaThiH 30HaJarbl Tipi
OopraHusMjiepre bIKNajdbl 0ap, KOPPO3WSUIBIK KOHE KEMIeHJI 9cep €TETiH XUMHUSUIBIK 3aTTaplblH JKaHa
TYPJIEpPiHiH naiia 0oMybIHA ANBIN Kelii. TacTaibiM Ke3iHe JKaKblH OpHAIACKAH JKepiiepie KoHe Jie Kaiaiap
MeH OHAIPICTIK aliMaKTapAbl KOpIIAI TYPFaH KeH ayJaHaapAarbl TYPaKThl Macese 00BN I9CTY Il JacTaHy —
IIaH bl OBJIIIIEKTEp MEH a30T JKOHE KYKIPT OKCHUATEpIMeH JiactaHy OoJibin TaObutasl [1]. Kasipri Tanma, Oy
nacTaHyJapAblH kahaHJBIK Tapallybl €H MaHBI3Jbl TalKbllaylap KaTapbiHIa. Ayajarbl TypaKTallFaH
JacTayuibl 3aTTap (TacTajbIMIap) KypaMbl OeplireH ayaaHHBIH OY3bUTy SPEKETiHIH A9PEKECiH aHBIKTaHIbI.
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ATMmochepaHblH JacTaHybl JIOpeKeci TacTaJbIMAap CaHbl MEH MaccachlHa JKOHE OHBIH INBIFapbLIy
KapKbIHIbUIBIFbIHA OaFBIHBIIITHI 00J1a1bl. ATMOC(EPaHbIH JIACTAaHy HOTIIKECIH Oarajiay Tipi TaAOUFATTBIH KEKE
oOBeKTiNepiHe, SIFHW aJaMFa, >KaHyapiapra, OciMAIKTepre, COHBIMEH KaTap, TaOWFaTTBIH oIl
KypaylbUiapblHa, SFHHU Cy, TONBIpAK MeH JaHamadTka Kepi ocepiH KamTuasl. MyHaai kepi acep peTiHae
JacTaHFaH aTMoc(epaHbl, KINMATTHl XoHe e OipKaTap SJeyMETTIK KoHE SKOHOMHKAIBIK JKaFdaiaap/sl
KapacTeIpyFa 00iabl.

OHepKaCiN MeH TPaHCTIOPTTHIH CTAIIMOHAPIIBI JKOHE KBUDKBIMAIIBI 00BEKTIIEpAEH TYCETiH Oip >kammaii
TacTaJbIM Ke3iHze aTMocdepagarsl 3UsIHBI 3aTTapbIH Kep 0eTi KOHIEHTPaMsICHIHBIH ASHT el aTMocdepana
TEXHOTEH/II JKoHEe TaOWFU-KIIMMATTHIK (haKkTopiapra OaimaHbICThI alTapibIKTal e3repyi MyMKiH. JKanmbiiait
anFaHna, arMocepaHblH JaCTaHy KOHIEIITUSCHI OHBIH OacTamnKpl, TAOWFU KaCHETTEPiHIH HallapiaHybIHA
QIIBITT KEJICTIH OpeKeTTep MeH KYOBUIBICTAPABIH alTapibIKTail caHblH KaMTHAbl. KOMEKOH cucTeMachiHa
KipeTiH Oipkarap MemIieKeTTep/e, Oy KOHIIETHAFa COiKec, aTMOC(EepaHbIH JIACTaHYHl ayblp, CYWBIK, Ta3
TOpPI3Zl JacTaymibl 3aTTaplblH TacTaJbIMBI pPeTiHAe TyciHmipimerdi. Jlactaymisr 3aTTap mem arMocdepaaars
XMMUSUTBIK ©3repicTeplieH KelliH HeMece 0acka 3aTTapMeH KOCBUIBII, KOpIIaFraH OpTara Kepi 9CepiH THTi3eTiH
3aTTapAbl aiTaabl. AyaHbIH JacTaHybl OOMBIHIIA KEH KeJieMJli MemiekeTapaiblk KoHBeHIuMsCH OOMbIHIIA,
aTMoc(epaHbIH JacTaHyblHA LIBIFBIHFA aJIbII KEJIETIH SHEPIUs TaCTaJbIMAAPBI JKATKbI3bUIAIbI, SFHH XKbUIY,
ury, BUOpanusi, coyineneHy (paJuoakTHBTI FaHA eMec, COHBIMEH KaTap MHKPOTOJKBIHIBI, paaapiibl, yabTpa
KOFaphl JKULTIKTI) TacTalbIMIapbl a aTMOCQepaHbIH JacTaHyblHA >KAaTKbI3bUIAAbI. JlacTarsill 3aTTapibly
HET13r1 Ke3/iepi — OHEPKACIT, aBTOKOIIKTEP, 3aYBIT, )KBUTY SHEPTeTHKACHI, COFBIC KapyJIapblH ChIHAY, KOCMOC
KopaOibaepi MeH ymaxrap T.0. [2].

Opranbik Kazakctan TeppUTOPHUSICHIHBIH ayKBIMIBIIBIFEI MEH KYpJelli pesibed >Kell KbUIaMABIFbl MEH
OaFbITBIHIAFBI AUTAPIIBIKTal albIPMAIIBUTBIKTAP Bl TYCIHAIpeai. CapplapKka e3iHiH reoJOTHsUIBIK-TeOMOopQOo-
JIOTHSUTBIK JKoHE OipKeIki eMec xkep OenepiMeH epekmrenereni. Opranbik KasakcTaH maMbira ayblp ayMaKThIK
OHEPKACII KOMIICKCIMEH €PEKIIICICHETIH peCIyOIMKaHbIH KETCKIII WHAYCTPUAIIBI ayIaHaapbIHbIH 0ipi 00-
TbIn Ta0bUTaABL. By pecnyOnuka OoibIHIIIA KOMIP OHAIPETIH, METAIUTYPrHSIIBIK )KOHE XUMHS-MAIHA jKacay
cajlasiapbl XaJbIKapalblK MaHbI3Fa Me. AybIp OHEPKICII cajajaphl €H ajJAbIMEH KeMipIi alyMeH, MeTallyp-
TUSFa KOKETTI TYCTI, Kapa JKOHE CHUPEK Ke3JIeCeTiH MeTalAapibl OHACYMEH OailaHbICThI. TeppUTOPUSIBIK
OHEPKACIMNTIK KOMIUIEKCI HeTi3iHae 3 eHepkacinTik OysiHaap katelp: Kaparannsi-Temipray, bankam sxoHe
XKeskasran. byn jxakra TYCTi ’oHE Kapa METaTyprusiHbIH 3HEPro-ChIHbIMABI )KOHE MaTePHaIIbI-ChIHBIMABL
OHIMIII OHJIpyde, KeMipIi XoHe Oipkarap KYHIBl MaiAaibsl Ka3damapisl ©HAIpyre MaMaHOaHIIBIPBUIFaH
OHEPKACII )KYMBIC icTeini. COHBIMEH KaTap MalliHa XKacay, XUMHS OHEPKACiOi, KYpBUTBIC MaTepHaIapbIHBIH
OHJIIpiCi, JKEHIJI, TaMaK OHEpKOCiN cajamapbl Ja KyMmbic aTkapyaa. Kaparanapi-TemipTay eHEpKaCiNTIK
OybinbiHa AOaii, Capan, lllaxTuHCK >xoHE Tarbl OipkaTap Kana TUOTeC aybuiaap Kipedi. byn eHepkacinTik
OybIH OipBIHFall TEXHOJOTHSIIBIK aFBIHMEH OalIaHBICTBI: KOMIpP IIaxTajapbl — KeH OaibITy abpukanapsl —
KOKCTBl XUMMSUIBIK 3aybITTap — TemipTay KaJachblHBIH METaJUTypPrUsUIbIK KOMOWHATBIHBIH TMPOKATTHI
JoMHaJbIK Oonat Kyro nexrepi. Temipray — Kaparanabl KanacklHBIH OpHaJIaCybIHaH COJTYCTIiK-IIBIFBICBIHA
Kapai 35 mIakpIpeIMABIKTA, KYPFaK Jaia alMarbIH/Ia, CONTYCTIK eHiri 50° )koHe mbIFbIC Y3aKThIFs! 73°, Hypa
©3CHIHIH COJI aK >KarajlayblHJa OpHanackaH KaparaH7bl KalachlHBIH Cepiri — €H ipi Kama OoJbI
taObLIaas! [3].

Kenreren ke3nepneH IIbFapbIHABUIAPABIH KabaTTacybl MEH apajacybl HOTHXKECIHAE KaJbl KaJaJIbIK
JacTaHy Kaielltacaipl (kaimbl Kajanga). OceiraH OalylaHBICTBI aTMOcdepara 3UsSHIbI 3aTTap IIBIFapYIbIH
JKEKEe KO3JICPiHiH TIKeJIeH acep eTy aiiMarbIHaH ThIC XKepJIepie )KOFaphl KOHIICHTPAIUHBI Oalikayra 0oJiaibl.
AyaHBIH JTaCTaHybl METEOPOJIOTHSIIBIK KaFIaiIap/IpIH 9cepiHeH OYKiN Kana OoibIHIIa Oip yaKbITTa e3repyi
MyMKiH. OJ1 HaKkThl OaKbLIayJiap HETI3iHJE eCenTeNeTIH KallllbIaHFaH (MHTErPpaliibl) KOPCETKIIITEPMEH CH-
natTanajpl. Aya-paiibiH 00JDKayIbIH METEOPOJIOTHSIIBIK TOKIPUOECIHIE aTMOC(EPANIBIK MTPOLIECTEPl TUIITSY
KEeHIHEH KOJaHbLIagbl, Oy aya alfHaJBIMBIHBIH CHIATTaMaJbIK KYHJIEPIH aHBIKTAHAbI, aya TeMIIepaTypachl
MeH KaybIH-LIIaIIbIH aybITKYJIapbIHBIH ayMaK OOWMBIHIIA TapalybIHBIH 9PTYPIIi MOJENBAEPIH KAIBINTACThIPYFa
okenesi. CHHONTHKAJIBIK JKaFJail METeOPOJIOTHSIIBIK MapaMeTpiiepliH Kyp/elli KellleHIMEeH CUTIaTTalIbII, aT-
Mocdepagarsl OOJIBIN JKaTKaH MPOLECTEPAiH SPTYPIIirin kepcereni. bipkatap kananapuarbl Oakbliay Moi-
METTEpiHiH Tanaaybl KOJAHChI3 XKaFaaiiapra CTallMOHAPIIbl aHTUIMKIOHHBIH OPTAJIBIK aliMarbl MEH a3 K03-
FaJIMaJIbl )K0Ta OCIHIH 00JIybl )KaTaThIHBIH KopceTTi. Kanamarsl aya JlacTaHybIHbIH KOTEPIHKI ICHI el OYJI JKar-
Naii OepiireH Kana aliMarblHIa €Ki KYHHEH KeM eMec OOJIFaH Ke3Jie KalbllTacaibl. bipkaTap Kanamapliarsl
OakpuIay MoJTiMeTTepi OOMBIHINA Te3 KO3FalaThlH aHTULMKIIOHJAp MEH KoTajlap Kajanap/a aya JacTaHybIHbIH
JKOFapBI JICHreil KalbINTacyblH aHBIKTaMai/Ibl. Aya JJacTaHyBIHBIH JKOFaphbI JICHI el Tponocdepasia xKbITy aii-
Marbl COMKEC KeJIETIH aHTUIMKIIOHAapaa OaKpiaaHa bl CyblK aHTUIMKIIOHAAP OHIal Kayil TeHmipMeii [4].
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TemipTay Kkanacel aya anabblHbIH NacTaHybIHbIH, ...

Aya anaObIHBIH JlacTaHy JKaraaibiH Oaranay OapeickiHga 2001-2016 sxpuiaap apaibiFbIHIAFE TemipTay
Kanackl OOWBIHINA aTMOc(epaHbIH JIaCTaHy WHAEKCIHIH JXypici TammanraH. Keneci cyperre 2001-2016

xouapaarsl AJIN-nin xypici Oepinren (1-cyper).
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1-cyper. 2001-2016 >xpurnaps! apanbiFbiHIaFel TeMipTay KajachbIHbIH aTMOc(epa 1acTaHy MHACKCIHIH Kypici

1-cyperre xepcerinrenneit, 2001-2016 >xpurmap apanbsirbiHAa Temipray Kamacel OoibiHIa AJIN-niH
sorapbl MoHI 2013 xbUIbl OakpuTaHbm, 10,6-Fa, eH kinr MoHi 2002 xbUibl 6,8-re TeH 00J1bl. Aya alaObIHBIH
nactaHy >karnaiieia 3eprrey yuin AJIU moni eH yiked 6onrad 2013 sKbUIABIH aliIbIK XKYPICl TalIaHIbL.
Kemeci cyperre 2013 KpU1aaFsl JacTaymIbl 3aTTapIbIH alIIBIK JKYpici OepinreH (2-cyper).
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2-cyper. 2013 >KpIIars! JJacTayIIbl 3aTTAP.IBIH AHIIBIK XKYpici

1
aitmap

2-cyperTe KepceTirenieH, Kana 6obama 2013 KbUTbl JacTaylIbl 3aTTapAbIH aMIIBIK KYpici 9pKeKi,
JeTeHMEH, KallKbIMa OeJIIIeKTep, aMMHaK XoHE (EHOJIbIH KOHIEeHTpauusuiapbl b1 Ooibl LIIIMK-nan
OipHerre ece ackad. YKanmbl ajgraH/a, a30T TUOKCHII MEH KOMIPTEK OKCUAiHIH KoHIeHTpanusuiapsl [IIMK-nan
acrlaraH, TeK Ka3aH JKoHE Kapallla ailylapblHa KOHIIEHTpauusulapsl eceli. bakputanFaH 1acTayIsl 3aTTapbIH
KOHLICHTPAIMSIAPBIHBIH YJIKEH MOHJEP] HAypBhI3, IIIAE, XKEITOKCAH aiylapblH/Ia TiPKEIreH.

Keneci cyperte 2013 sxpuiapIH HaypbI3 alibl OOMBIHIIA TacTayIIbl 3aTTapABIH XKYpici Oepinren (3-cyper).
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3-cyper. 2013 bIIIBIH HAYPBHI3 alibl OOMBIHINA JIaCTAYIIBI 3aTTAPIbIH KYpici

3-cyperTe KepceTireH e, Haypbhl3 albIH/Ia JTACTAYTITBI 3aTTAP IBIH KYPICi SPKEINKi KeNTeH. Op JTacTayIIbI
3aTTHIH O31HIK MaKCUMaJAbl KOHIICHTpausICchl OaKplIaHFaH KyHi TipkenreH. Al iminne [IIMK nopmaceinan
aMMHaK, KaJIKpIMa OeImeKTep, eHo acKaH.

AyaHbBIH JTaCTaHy JOPEXKECiHiH >KeNl OarbIThiHA OaFBIHBIIITHUIBIFEI KapamaibiM OoibIl Kenmedi. Erep
KOCIMIOPBIH KalaHbIH IIETIHAE HEMece OAaH ThIC >KepAe OpHajacca, TacTalbiM KalHap Ke3i >KaFblHaH
HIBIFAPBLUIATHIH KOCTIATIAp/IbIH TachIMAIIaHyhl HOTHXKECIHAC Kajla KBapTaalapblHAaFrbl KOHIICHTPAIIMS ©CE/i.
3USMHIBI 3aTTap ayaHBIH TAaChIMAaJIaHybl apKbUIbI KEHICTIK OOWBIHINA Tapadybl MYMKIHIILIITI JKOFaphl, COI
ceberrTi, Jken OaFrbITHIHBIH KalTallaHyIIBUIBIFBI CHSIKTHI TTApaMETPi KapacTHIPHLULIBI.

Keneci cyperre 2013 *KbUIIBIH HAYphI3 aiibl OOWBIHIIA JKEJI OAFBITHIHBIH KalTaJaHYIIBUIBIFE OCpiIreH

(4-cyper).

@)

4-cypet. 2013 *KbUIIBIH HAyphI3 aiibl OOWBIHIIA JKeJT OaFBITHIHBIH KalTalaHyIIbUTBIFbI

4-cyperre kepcetinrernedi, 2013 KbUIABIH Haypbl3 aiibl OOMBIHINA OHTYCTIK-OATBIC KENJACPIHIH KOl
KalTalaHylbUIBIFE  OakputaHFaH. OHTYCTIK-OaTbicTaH el 12 peT COKKaH, ajn OaTbicTaH el 3 per,
OHTYCTIKTEH 6 peT >XoHE OHTYCTIK-IIBIFbICTaH 2 peT coKkaH. Haypbi3 aiiblHmarbl jken OarbITBHIHBIH
KalTalaHybUIBIFBl TeMipTay KalachIHbIH KOIDKBUIIBIK MANiMETTepiMeH colikec keneni. LlITumnb, siFHU xKemn
KeUTIaMIBIFel 0,5 M/c-TeH a3 OoJFaH JkaFJail Hayphi3 alfbiHaa 15 petr OaKkbUIaHFaH.

Ken xebGiHece OHTYCTIK-0aThIC )KOHE OHTYCTIKTEH COKKaH, OyJ1aH KalaHbIH TPaHCIIEKapaJbIK JIACTaHyFa
YIIbIparaHbl JKaiel naibiMaayra 6onaapl, ce0edi Temipray KaaachbIHBIH OHTYCTIK-OaTBICBIHA, KOMIpP OHAIPY
[IaxTanapbl, METaT KYPhUIBIMJIBI J)KOHE TTOJIMATIIICH 1 KYOBIpIap/b! MiblFapy 3aybittapsl Oap Illaxan keHTi,
Capan, [llaxTHHCK Kajanapsl )KOHE OHTYCTIKTE TaC KOMIp, KbUTY SHEPTHSCHIH, JJIEKTP YHEPTUSCHIH OHIPETIH
3aybITTapbl Oap Kaparanapl Kanacel OpHaJIaCKaH.
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Byn eHepkacin OpbIHIAphIHAH MIBIFATHIH JIACTAYIIBl 3aTTap aTajlfaH alMakTaplaH aya apKbUIBI
TachIMaIaHbI, TeMipTay KamachIHBIH ayachIHBIH JIACTAHYBIHA YIIECIH THTI3yl MYMKIH.

Tewmipray KamachIHBIH aya ala0BIHBIH JaCTaHy XKardaibrH 3epTTey 0apricbiana 2013 xbeuiapiy 26, 27, 28
HaYpPbI3 KYHJEPiHIH CHHONTUKAIBIK KapTajlapblHa Tajaay Kypri3uiii.

Ananus AT-700 m6

260313 cpok 00 CT'B
Kasrunpomer

5-cypet. OI'Y Goiipramta 00 carartarsr 26.03.2013 x. AT700 KapTacsr

5-cyperre kepcerinrenae, ATzo kapTackiHga EyponansiH OaThic aiimarbiHIa, ANMEHUH TYOeri MeH
XKepopra TeHi3iHIH YycTiHIeri oprama OWIKTIKTI K€Ke LUKIOH AambiraH. OHBIH >Kblpachl AQpUKaHBIH
CONTYCTITiHE Kapai co3puIIbl. Apabus TyOeriHeH KbUTyAbIH x)oTackl Kapa TeHisre neiiin xeTkeH. Peceiinin
0aThICHIHAAFBl IMKJIOH TYPaKThUIbIFbIH cakTam, 700 rlla OwikririHme jxe OakbUIaHFaH, OHBIH OPTAJIBIK
30HACBIH/IA ayaHBIH BUIFAJIBLIBIFEI KOFAphl OOJJIBI, JKBIPAChl A3USHBIH OpPTaJbIFbIHA, VpaH MeMIIeKeTiHIH
TePPUTOPUSICHIHA Kapail co3blIbL. TstHb-111aHb Tayspl ayJaHBIHBIH YCTiHACT KBUTYIBIH ’KOTachl EypasusiHbIH
coaTycririneri SiMan Tyoerine Aeiin Taparad. XKbLIbl )K0Ta TapajiFaH aliMaKTa ayaHblH TOMEH bUIFaJIIbLIBIFbI
TipKEJTeH.

KeTepiHki KOHIIEHTpanusiiap a3 TPaJHeHTTI OapuKajiblK alkanTa fa, OipiHIIIIeH, TYPaKThl CaKTaIbII
TYpaThIH OapyuKajbIK aHFapaa (CeJIOBUHA) alMaKTapbIH/1a, COHBIMEH KaTap, IIMKIOHHBIH JKbUIBI CEKTOPBIH/IA
KYIITI JKEJJIIH OHE KapKbIH/bI KaybIH-IIAIIBIHHBIH YKOK OOJYbI Ke3iHIC ayaHbIH JIacTaHy JeHredi ecyi
Oakpurananel. Kamamapiaa OenceHIl IUMKIOHABIK opeKeT OoOJFaH JKardaiia Kocranap KOHIEHTPALUSCHI
TOMEHIENI.

Kananapna aya jlaCTaHybIHBIH CaJIBICTBIPMAJIbI TYPZAE KOFAphl JCHICHIHE OOJBICATHIH CHHOIITHKAJIBIK
MPOIIECTEPAIH KeJleCi CUIaTTaManapbl aHbIKTAIFaH: 1) a3 rpaJiueHTTi OapuKaNbIK alIKall; 2) u3o0apanapbiy
AHTULUKJIOH]IBIK KUCBIKTBIFBI; 3) KBUIBI aya Maccachl; 4) aTMocdepaaarbl *KbUTy aJBeKIHSICHI.

Keneci cyperre OI'Y 6oiibiamia 00 carartarsr 26.03.2013 x. ATeso kKapTackl kepceTinreH (6-cyper).

6-cyperte kepcerinrenaen, ATgso kKaprachiHna ATMEHUH TYOETiHAer! >KeKe IMKIOH KBUDKBbIMA, al
OHBIH OpPTAJBIFBIH/AFHI aya BUIFAJABIFBI YIKEH OosiraH. Apab TyOeriHeH Tapall KaTKaH >KbUTYIbIH JKOTaChI
Kapa TeHi3miH conTycTirine Kapail XbUDKbIFaH. A(QpHKaHBIH CONTYCTIK-IIBIFBICHIHAA JKBUTYJBIH OIIaFbl
opuanackas. 500 rlla, 700 rlla OuikTirinae OakbulaHFaH ApKTHKa MaHBIH/A OalKayiFraH *xbIipa 0aThICKa Kapai
BIFBICKAH.
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Ananus AT-850 MG
260313 cpok 00 CTB
Ka?rmo”e"

6-cypet. OI'Y Ooiibiamia 00 carartarsl 26.03.2013 x. ATgso kapTacsl

Peceiinig Eyponansik TeppuTopHuschIHAaFE! OUiK LIMKIOH OPTANbIFBIHAA aya bUIFAIIbUIBIFBIHBIH YIKEH
MoHziepi cakranraH. CybIKTBIH JKbIpackl O30ekctaH, TypikMeHcTaH, ToXKIKCTaH MEMJICKETTEPIHIH TEppH-
TopusinapbiHa TaparaH. TsiHp-11laHp TaynapbIHBIH YCTiHAE aHTUIMKIOHIBIK )KOTa ayMarbl KilripeireH. Aya
BUTFANABUTBIFE TOMeHAeTeH. CybIKTBIH orrakTapsl JKaHa >xep apansiHga skoHe Opta Cibip kKa3pFbIHAA
KypbUtFaH. M3otepmamap Peceiimin Oatpic OemiriHAeri NWUKIOH J>KaHBIHAH KYPT CONTYCTIK-IIBIFBICKA
aybITKbIFaH. O/1aH WIBIFBICTA N30TEPMaIAp IbIH KATTHI IIOFBIPIAHYBI OOJIFaH.

YiKkeH Kana aymarblHAa OipHEIle KYHI€ CO3bUIATBIH ayaHbIH >KOFaphbl JIaCTaHy Ke3eHIepi KeOiHece
CUHOIITHKAJIBIK TPOIECTEP/IiH TaMybIHa OainaHbICThl Oonazapl. Erep Oenrimi Oip >karnaiifia ayaHbIH JIACTaHY
JICHTel1 CaIBICTBIPMAJIBI TYP/IC XKOFaphl O0JIATHIH KE3CHACPAIH JKULIITT THIM YJIKeH OoJiMaca, HaKThIPAK Tajijay
xacananpl. HBepcusiiap eHAIPICTIK KO3AEpiH KbI3FaH TacTaJlbIMAAPBIHBIH NIANIBIPAYybl MEH KOTepilyiHe
KeJlepri jKacaluThIH ©31HIIK «Tebe» Kypaasl. XKep OeTi MHBepCHsIIaphl KUl TYHT1 caraTTapia KajbllTacasbl,
con cebenti TyHAe Kocmanap koHmeHtpamuscel 0,5-0,7 ece xeOeieni, an KyHAI3 ONapiblH HIANIBIPAYHI
Oomazpl. Kyniti nHBepCcHsiiap aHTUIUKIIOH B! aya palbIHAA, KbIC ME3TUTiH/AE TYHTI KYIITi CYbIHYJIap Ke3iHJe
naiina 6omanpl. OcklHail nHBepcUsuIapablH KyaTThulblFsl 200 M-nen 400 M-re neifiH Kypaipl, aj opHajgacy
owmikTiri ket xkarmaiiga 500 m-nen 1200 m-re meiiin 6omapr. CTaTUCTUKAIBIK 00IDKAy CXeMaJapbiH kKacayabl
KOoca ajFaHjia, KaJajarbl ayaHbIH JIACTAHYBIH OOJDKAY MACEJCNICPIH JaMBITYbIH HETi3rl MPUHIUIT — Oy
aTMocepaiarbl KOCIaJIap IbIH TapaTybIHbIH (PU3UKAJIBIK POIICCIHIH CHITATBIH JKoHE Oerii Oip Kajaauapaarbl
ayagarbl KOCHaJapAblH IIOFBIPJIAHYBIHA METEOPOJIOTHSUIBIK JKarJailapIblH ocep €Ty epeKLIeNiKTepiH
OapbIHIIIa KapacThipy [5].

Temenperi cyperre OI'Y Ooiibinina 00 carattars 26.03.2013 . sxep KapTachl kepceTuireH (7-cyper).

7-cyperte kepcetinrenaei, 26.03.2013 k. OI'Y Goiipinmia 00 car yep KapTacbIHBIH TalJayblHa KeJIETiH
0ozcak, Kona tyOerinig yctinme, optanbirsl KeickiMbl 1019,5 rlla GonaThiH HMKIIOH Xep OeTiHIe maiina
0ok, ofaH exiHmi GppoHTTap oTKeH. JKaHa XKep apaiibl MeH KOHTUHEHTTIH CONTYCTITI YCTiH/E aHTHIIUKIOH
KYpbUIFaH. AJpuar TeHi3IHAEeri IMKIOH J>Kep KapTrachlHAa JAa OaKbUIAHBIN, IIETKI JKOHE OpPTaJIbIK
aiiMaKTapbIHa KaTThl JKaybIH-IIAIIBIH TYCKEH XoHE Herisri arMochepansik pponTTap etkeH. Kapa TeHizain
OHTYCTITIHE KBICBIM TCHICHIMSICHIHBIH TOMEHICY1 TIpKEJIreH.
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7-cypert. OI'Y 6oiibramma 00 cararrarst 26.03.2013 x. skep KapTachl

Peceiiniy GaTbichIHOAFEl LMKIOH JXKep OeTiHIe e OakbUIaHBIIN, LIETKI ailMaKTapblHOA KON MeJep:i
OYJITTBUIBIK IT€H KATThI XKaybIH-TIAIbIH OosraH. [IIBIFRICEIHIA KBICHIM TEHACHIUSCHIHBIH TOMEHEYi OOJIIbI.
OpraibikTarsl KeIckIM MoHI 998,6 rlla-ra TeH. KazakctanHbIH OHTYCTIiTiHIE, OpTa A3usna xxep OCTiH e aHbIK
KOPIHETIH aHTHIUKIOH AambiraH. OHBIH METKI OeiKTepiHAe OYITTHUIBIKTHIH KON Meepi OaKbUIaHFaH.
Hecepni »xayelH MeH Oynak-kayblH Oyirrapel OaiikanFan. OIaH OHTYCTIK-IIBIFBICKA Kapail KbICHIM

TEHICHIMSCHIHBIH TOMECH/ICY] TipKEJITeH.
Temenperi cyperte OI'Y Goiibinia 12 caratrarst 26.03.2013 . sxep KapTachl kepceTuireH (8-cyper).
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8-cyper. OI'Y 6oiibinma 12 cararrarst 26.03.2013 . )xep KapTachl
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8-cyperte kepcerinrenzei, 26.03.2013 x. OI'Y Ootibiama 12 car xep kaptaceiHna CkanauHasus, Koma
TyOeKTepiHIH YCTIHACTI MUKIOH TepeHJIen, opTanbiFbiHAarbl KbickiM 1010,2 rlla 6omner. [lukinoH xaHbIHAA
KaTThI )KayBbIH-TIAIIBIHAAD XKayFaH. JXKepopTa xoHe AnpHar TeHi3aepi ycTinae qampiran ukiioH 00 caraTTars
opHajacy KaFdaiibIMEH CalbICTBIpFaH/Aa, IIBIFBICKA Kapai IKpUDKbIFaH. Peceiiniy  Eypomnansik
TEPPUTOPHUSACHIHBIH OOIITIHIErT IMKIOH JKBIPAachl IIBIFBICKA Kapail bIFpICKaH. Opra Asusana AaMbIFaH
AHTUIUKIOH COJNTYCTIK-IIBIFBICKA, Ka3aKCTaHHBIH OHTYCTIK, OPTAJIBIK ayMaKTapblHA Kapai *KbUDKeIIbL. KP
ayMarblHJa OYJITTBUIBIKTHIH MOJIIIEP] alTapibIKTall KoOeHreH.

Keneci cyperre OI'Y 00 car 6oitprama 27.03.2013 x. AT700 KapTace! kepceTinreH (9-cyper).

Ananus AT-700 M6

270313 cpoxk 00 CI'B
Kasruapomer

9-cyper. OI'Y 00 car 6oiiprama 27.03.2013 . AT700 KapTacsl

9-cyperte kepcerinrenzei, 700 rlla OuikTik AeHreitinne Peceiin OaThICHIHIAFEI [IMKJIOH aiMaFrbIH/Ia
JKEKE ITUKJIOH JJaMBbII, OPTAJBIFbIHA )KOHE IICTKI ayJaH/IapbIH/Ia ayaHbIH )KOFaphl bUIFAJABUIBIFbI OaKbITAHFaH.
Anpuat TeHi31HJeTi LUKIOH CONTYCTIKKe Kapai biFbicKaH. CybIKTHIH omarbl Opra A3usFa Kapail TapanraH.
Taup-11lanp aymMarbIHIAFbI )KBLUTYIBIH KOTACHI QJICIPEIL, KIIIPEUTeH.

Keneci cyperre OI'Y 00 car 6oitprama 27.03.2013 x. ATeso kapracse! kepcetinren (10-cyper).

[Ananus AT-850 m6
270313 cpok 00 CI'B
Kasrmapomer

10-cyper. OI'Y 00 car 6ofipiama 27.03.2013 . ATgso KapTacsl

10-cyperte kepcerinrenaer, 850 rlla OwuikTirinae ApKTHKaga JKeKe MMKIOH JaMbiFaH. Peceiiy
0aThICHIHAAFbI [UKJIOHHBIH IIETKI KOHE OPTAJIbIK 30HAJAPbIH/IA ayaHbIH KOFapbl bUIFAJIJBUIBIFBI TIPKEIreH.
Eyponanbie oHTycTiringeri nukiaon 850 rlla Owmiktiringe ne Oaiikanmran. Opra Cibip ka3bIFbIHAa TOMEH
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AHTHIMKIIOH naiaa oonran. M3orepmanap 26.03.2013 x. kyHiHiH ATgso KapTachIMEH CaJbICTHIPFAHAA OJlaH
apsl INBIFBICKA Kapall BIFBICHI, KpITAlabIH CONTYCTIK-0aThic aydaHBIHAA HM30TEPMANAPIBIH  KATTHI
MIOFBIPIIaHybl KanbimTackaH. Ochl ayAaHIa aya BUIFAIABUIBIFBI TeMeH Oonnel. ToxikcraH, AyraHCTaH
TEePPUTOPHSIIAPBIH/A KBUTYABIH OIIAFbI, aJl APKTHKAa CYBIKTBIH OIIAFbl KYPbUIFaH.

Kemneci cyperre OI'Y 00 car Goiiprama 27.03.2013 k. xep kapracsl kepcerinres (11-cyper).

11-cyper. OI'Y 00 car 6oiiptama 27.03.2013 x. sxep KapTacsl

11-cyperte kepcetinrenneii, OI'Y Gotibiama 00 car 27.03.2013 x. xep kapracsinaa Kona, CkanauHaBus
TYOEKTepiHiH YCTIHAETI NUKIOH TepeHer, opTanbFeHAarbl KbIckiM 1005 rlla 6onmaer. L{UKITOHHBIH IIETKI
allMaKkTapblHIa KATThl JKAybIH-INAIIBIH TYCKEH. AApHAT TeHi3i MeH EypomnaHblH OHTYCTIriHAEri LUKIOH
KYPJIBIKKA Kapai BIFBICHII, IIETKI O6JIIKTePiHIe KaTThl XKaybIH-IIAIIbIH JKayabl. Peceiinin 0aTeic Oeirinaeri
LIWKIOH IWIBIFBICKA Kapal BIFBICHINN, TOJAa OacTajpl, OHBIH OKKIIO3WsJIaHy mporeci Oactanmel. Llukion
OPTaJIBIFBl MEH IIETKI OeNMiKTepiHae opTaiia KapKbIHABUIBIKTEI Kap jkayFaH koHe Herisri AD etken. Opra
A3MSIIBIK aHTHIUKIIOH Ka3akcTaH TeppUTOPHUSIChIHA TOJBIK €HIIl, OHBIH COJTYCTIK-IIBIFBIC, OPTaJIbIFbIHA Kapai
KbIDKbIFaH. OpTaibiFbIHIaFbl KbICBIM MoHI 1026 rlla-ra ecin, aHTUIIUKIIOH KylieidreH. IIbIFbICHIHIA KBICBIM
TEHJICHIIUACHIHBIH OCYi TipKeIreH.

Keneci cyperre OI'Y 00 car 6oitprama 28.03.2013 k. AT700 KapTacsel kepeetinreH (12-cyper).

Ananuz AT-700 M6

280313 cpox 12 Cre
Kasrmgpomer

12-cypert. OI'Y 12 car 6oiipiama 28.03.2013 k. AT 700 KapTacht
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12-cyperre kepcetinrenaei, 28.03.2013 x. ATz kapracsinaa Eypasust KypibIiFbIHBIH CONTYCTITIHIET]
OMIK IMKJIOH KaJbINTACKAaH >KOHE OHBIH JKbIpachl KacruiifiH TeMmeH OesiriHe meiiH CO3bUIFaH. ATIAHT
MYXUTBHIHBIH TIBIFBICBIHAA NHKIOHAAP AambiFad. JKeUTynslH Oip skoTacel ErummerreHn, Apab TyOerineH
EyponaHbIH OHTYCTIK, OHTYCTIK-IIBIFBIC aliMaKTapbIHa JEHiH CO3BUIBII, an eKiHmici ©30ekcta, TaxikcTaH
TepPUTOPHUACHIHAH Peceiiin opTambiK Oesirine aeii Taparr KaThIp.

ATMocdepaHbIH JTacTaHy HOTIDKECiH Oaramay Tipi TaOWFaTTBIH JKeKe OOBEKTiNepiHe, SFHHU aJaMra,
KaHyapJapra, eCiMIiKTepre, COHbBIMEH Karap, TaOMFATTHIH ©Jli KypayllbUIapblHA, SFHU CY, TOMBIPAK IEH
na"amadTKa Kepi ocepiH KaMTHABL. ATMOc]epaHsl JacTaylibl 3aTTap KaTThl, CYHBIK JKOHE T'a3 Topi3ai 00mysl
MYMKIH >XoHe onap arMmocdepagarbl XMMUAIBIK aiiHamylmapjaaH KeWiH HeMece 0acka 3aTTapMeH KaTap
KOpIIIaFaH OpTaFra Kepi 9CepiH TUTI3eIi.

Kemneci cyperre OI'Y 12 car Goiiprama 28.03.2013 x. ATsso kapTace! kepcetinres (13-cyper).

o S Dad™ ) \\« Ananus AT-850 M6
s i 280313 cpok 12 CT'B
s jas
) Spe 3 lt‘\ _.| Kasruapowmer =
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13-cyper. OI'Y 12 car 6oiibiaima 28.03.2013 k. ATgso kapTachkl

13-cyperte kepcerinrenneit, ATsso kapTaceinna Peceiinin 0aThic OOTiHIETT IUKIOH COJTYCTIK-IITBIFBIC
0arpITTa BIFBICKAH. Aya BUIFANJBUIBIFEI YIIKEH OonraH. EyponaHblH OaThICHIHAAFBI IUKIOHHBIH OPTAJbIK,
LIETKI ayJaHJaphlHAa aya bUIFAIIbUIBIFBIHBIH JKOFApbl aliMakTapsl OakpulanraH. OpaH OHTYCTIKKE Kapait
u30TepMajiap KaTThl IIOFBIPJIaHFaH. ApPKTHKaJa CYBIKTBIH OIIAFbl KAIBINTACHI, CYBIKTBIH JKbIPACHI
KYPJIBIKTBIH 1ITIiHEe Kapai eHil, OHTYCTIK OerikTepiHe AeliH co3putyAa. TailMbIp TyOeriH/e ®KOFapbl KbICHIM
OpTaJIbIFbl OpHAJIACKaH. TaXIKCTaH MEMIIEKETiHIH TeppUTOPHUACHIH/A KbUTY IbIH OIIaFbl OpHAIAcKaH. Mackey
ayJlaHBIHJA CYBIKTHIH omarkl Kypburras. 27.03.2013 . kyHHIH ATeso KapTachbIMeH CaIbICTBIPFAHIA KBUTYABIH
KOTACHI dJICiperl, KilllipelreH.

Keneci cyperre OI'Y 00 car 6oitprama 28.03.2013 . xep xapracsl kepeetinres (14-cyper).

14-cyperre kepcerinrenneit, 28.03.2013 x. OI'Y OoitbiHma 00 car >xep kapracbiHza CKaHAMHABHS
TYOETIHIH OHTYCTIrIHAET] aHTHIIMKIIOH aJIJIBIHFBI KYHHIH JKep KapTaChIMEH CaJIbICThIPFaHa KYPJIbIKKa Kapai
JKBUDKBIT, KylledreH. OpTaibiFbIHIAaFbl MaKCUMal[bl KbIChiM MoHI 1026,6 rlla. Axpuar TeHi3i MeH
Eypomanbig oHTYCTIriHAC OaKbUIAHFaH UKJIOH ayMarkl Kimripeidin, [IupeHeii TyOerinae OaKplIaHFaH, IUKIOH
Tona OacraraH. Pecelifin OaTBICBIHAFBI IUKJIOH CONTYCTIK-IIBIFBIC OaFbITTa )KbUDKBII, TYHBIKTaIFaH n3o00apa
caHbl a3as O0acrajbl. LIMKIIOH OpTabIFEI MEH MIETKI aylaHAapblHIa HOceplli KaTThl XKaybIH-IIAIIbIH, Kapibl
OopaHaap, OWITTBUIBIKTBIH YJIKEH MeJjmepi MeH OyJak-ayblH OyITTapsl OakpulanraH. OpTaibIFbIHAA KeTl
KBUIIAMJIBIKTAPbl QJICi3, MapObl OYJNTTapbl *oHE OHBIH Typuuenepi OakpuUianraH. Taimblp TyOeringeri
AHTUIUKIIOH KYIIeWin, OipHelne u3o0apamapMeH TYWBIKTAIIbl. OpTaNbIKTaFbl MaKCUMAIJIBI KBICHIM MOHI
1042,2 rlla-ra ten. Kapacteipsuisil otbipran Optansik Kaszakcranra, Temipray kamaceina Opra Asusia
JaMblFaH AHTULUKIOH JKEPriTKTI aya paiblHa ocepiH THri3e OTBIPHIN, Kajaja JacTaylibl 3arTap
KOHIIEHTPAIUACHIHBIH 6cyiHe anbin keai. Ce0eOi, ayanarsl JacTaylllbl 3aTTap IbIH KOHIIEHTPALUSICHIHBIH OCY1
Ke0biHece OChI aya palibl aHTHIIMKIIOH/IBIK CHITaTTa OOJIFaH JKarFaiiia OalKaiaibl.
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14-cyper. OI'Y 00 car 6oiibiama 28.03.2013 x. sxep KapTachl

Temipray KanmachlHIarbl aya anaObIHBIH JIACTAHYBIHBIH CHHONTHKAJBIK JKaFJallapblH 3epTTey
Oapriceiaaa 2013 xbupiy 26, 27, 28 Haypbl3 KYHACPiHIH CHHONITHKAIBIK, skep KapTtanapsl, BTK kapranapst
tanganael. Kapacteipeuiran ke3enne Kazakcran TeppUTOPUSCBIHAAFBI JacTaHyFa KOJaibl CHHONTHKAIIBIK
xarmaii Opra A3usgarsl KJIBIITACKAH aHTHIUKIOH )KOHE OHBIH pEeCITyOJIMKa TEPPUTOPHSACHIHAH OTYyi MEH
’KOTACBHIHBIH BIKIAJbl KapacTBIPBUIFAH ayJaHHBIH METEOdJIEMEHTTEep JKYpICi MEH JacTaylibl 3aTTapiblH
KOHIICHTPAIUSUIAPBIHBIH  ©3repiciHie OaKbpUIaHIbl. bepiireH yakpITTa KapacThIPbUIFAH aHTUITUKIOHIBIK
CUHOTITUKAJBIK JKaFail con KyHaepi OaKpUIaHFaH aTMOC(epablK ayaJarbl OHIIPICTIK JacTaylIbl 3aTTapAbIH
KOHIIEHTPAIMUIAPBIHBIH MOJIIIIEepiHe TiKeTel acep eTKeHl Typalibl alTyra 0oJaIbl.

ATMOchepaHbl TacTayIlIbl 3aTTap/bIH Tapalyhl Kb ilIiHAE 9pKelKi 001ysl MyMKiH. KbICKBI Mep3ime,
JIaCTaHy JCHICHIHIH ecCyl TeMIlepaTypa TOMEHJIEreH Ke3le OaiKanajpl. OJICi3 XKenaep KesiHgae, Oipkartap
JKarJaiaa aya TeMIepaTypachiHbIH ocyl OYKUT KYHI OOMbIHA CaKTalaThIH ayaHBIH TYPBIIN Kaly XKarIaibIHIa
KbICTa aHbIFbIpaK Oalikamanpl. Ochluaiilia, ayaHblH KypaMbIHIAFbl JIACTAYIIbl 3aTTaplblH KAaIKBII TYpPY
JKarTaffbIHBIH CAJIBICTBIPMAJIBI TYPJIE KOFaphl TEMIIEpaTypajapMeH Yiliecyi Koaichi3 60k Tadbuia s [6].

Temipray atmochepachlHbIH JlacTaHyblHa ceOen OOJIaTBIH HETI3ri Ke3Jep Kajla MaHBIHAA KOHE
aliMarblH/Ia OpHAJACKaH METALTYPIHsUIBIK OHEpKaciOi, MeTaimapabl ©HIeY, XUMHUSUIBIK ©HEpKACil,
ABTOKOIIIKTEP >KOHE 3JIEKTPOOPTAIBIK OOJNbIN TaObuia/ibl. OHIIpIC OPBIHIAPHIHBIH ayMaFbl OHJIA >KYMBIC
aTKapaThlH aJaMJapjblH YHEMI HEMECE YaKbITIIa TYPFbIHBI PETIHAC >KoHE Oenrun Oip Kypamiarbl
aTMoc(epalbIK ayaHbIH Naii1a O00IaThIH ayMaFbl PETiHE YIKSH MaHbI3Fa ue. JlactanFaH aya eHIIpiCTiK opTara
JKOHE OHJIIPICTIK OMIAKTHI aifHaJIa OpHAJIACKAH KOpIIaFaH opTara Tapanaibl. AyaHbIH Tapany 3aHIbUTBIKTApPhI
OHJIIPICTIK JIaCTAyIIBI 3aTTap bl KOPIIAFaH OpTaIaFbl Tapaly epeKIIeNIiKTEPiH JIe aHbIKTalbl.

KamanblH atMocdepanblk ayacklHa Kepi ocepiepli TOMEHAETY €H THIMII TEeXHOJOTHSUIBIK Iapanap
0oJpIT TaOBIIANbI, cebebi eHIIPICTIK YPAICTIH TEXHOJOTUSACHIHA ©3TepicTep €Hri3y, aTMochepalbiK ayara
HIBIFAPBIHIBIIAPABIH MOJIIEPiH eloyip a3alfTyFa HeMece oJiap[bl MYJJIe JKOIFa MYMKiHIIK Oepemi. Tex-
HUKAJIBIK JKOHE CAHUTAPJIBIK TEXHUKAJIBIK IIapaiap/Ibl TEXHOJOTHSUIBIK MapalapMeH Katap Kojiganaasl. Onap
OHJIIPICTIK YPAICIHIH TEXHOJIOTHSICHIHA KATBICIIAH, Ta3 TYPiHJIET1 IILIFAPBIHABLIAPIBI Ta3apTyFa KOHE OIapAbIH
Tapaiy JI9pexeciH TOMEHJETyre OaFbITTallFaH, siFHU GribTpaepai opHaty. LI srapeiHaBLIIApBI TA3 TYPIHIET]
YIaHABIPATHIH KOCHAJApaH »JKOHE IMaHgapAaH Ta3apry, abcopOrus (IIBIFapBIHABUIAPABI  CYHBIK
epiTKIITEpMEH Xyy) oici, agcopOuus (KocmajiapAblH KaTThl OesceHi 3aTTap — COpOCHTTEpHi CiHipyi),
XeMocopOIHs (KOocmanapibl, OJIapMEH XUMUSIIBIK OallJIaHBICKa TYCETIH pearcHT epiTiHiepiMeH XKYyy) )KoHe
KaTIUTHKAIIBIK d1icTepi (KaTann3aTop/IblH KaThICYbIMEH KOCHaapblH XUMHUSIIBIK ©3repicKe TYCYi) apKbLIbI
icke acwIpbliaabl. COHBIMEH KaTap Kajla TepPUTOPHSICHIHAA KOTAIJaHIbIPY KYMBICTapbIH MaclITa0Thl TYpJe
KYprizy OpbIHABI OOaIbI.
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A. baybIp)xaHoBa

CuHonTHYeCKHe YCJI0BHS 3arpsi3HEeHNs BO3AYIIHOT0 0acceiiHa
ropoaa Temupray

B cratee paccMOTpeHBI COCTOSHHE 3arpsA3HEHUs] aTMOC(epHOro Bo3nyxa B I. Temmpray Kaparanmmackoit
00acTH U TMHAMHUKa WHAEKCA 3arps3HeHus atMocdepHoro Bo3ayxa (M3A). U3A paccuuteiBaeTcst Ha OCHOBE
5 OCHOBHBIX 3arpsi3HHTENEH B rOpoje, a UMEHHO: B3BEIICHHBIC YACTHIBI, JHOKCHI a30Ta, OKCHJ YIIepoa,
¢eHon n amMmmak. ABTOPOM OITMCAaHBI CHHONTHYECKHE YCIOBHS 3arpsA3HEHHS aTMOC(EpHOro BO3IyXa B
TemupTay, TO €CTh BIUSIHNE OAPUIECKUX CTPYKTYP, TAKUX KAK IUKJIOHBI ¥ aHTHIUKIOHBI, JIOXKOHHBI U TPeOHH,
Ha TIpeebHO JOIYyCTUMbIE KOHIIEHTPAIMY BPEJHBIX BEIIECTB U MX IpeObIBaHHE 110 BPEMEHH B TOPOACKOM
BO3ayxe. PaccMOTpeHa Takasi METeOpOJIOrHYecKasl BEJINYHHA, KaK BeTep, CIIOCOOCTBYIOIIHUI IepeHOCy 3arps3-
HSIOLIMX BELIECTB, M IPECTaBICHA JUarpaMmMa IIOBTOPSIEMOCTH HaIIPABJICHNUSI BETPa C LEeJbI0 aHaIn3a TpaHc-
TPAaHUYHOTO MEPeHOCa BPEHBIX BEIIECTB U3 JPYTHX PETHOHOB. B HacTosImel cTaThe NCIONb30BaHbI Oaprye-
CKH€ Tomorpa(uyecKkue KapThl, 3eMHbIE CHHONTHYECKHE KapThl M MpPOBeAeH UX aHamm3. Ilo pesymbraTam
aHanM3a KapT OIPEENICHHOTO IEepHOJa OIMCAHBI YCIOBUS BO3HHKHOBEHHUS CHHONTHYECKHX IIPOIECCOB,
OIaronpHUATHBIX JUIS HAKOIUICHUSI B TOpojie OONBIINX KOHIIEHTPAILMH BpeIHBIX BellecTB. PaccmarpuBaemas
TeMa OyZeT MHTEpECHA CIEIHAINCTaM B 00JaCTH €CTECTBO3HAHUS, MOJUTHKAM U OOLIECTBEHHBIM JCATEIISIM,
o0palaIuM BHUIMaHUE Ha SKOJIOTHIO Hallled CTPaHbl, B YACTHOCTH, Ha YKOJIOTHYECKYIO CHCTEMY T'OPOJIOB €
GOJIBIIIM IIPOU3BOACTBEHHBIM KOMILIEKCOM, TaKHX Kak TeMupTay, ¥ Ha aKTyaJbHbIE II100aJbHbIE TPOOIEMbI
9KOJIOTUH, BIUSIOIINE HA COCTOSIHUE KauecTBa aTMOC(EPHOro BO3LyXa.

Kniouegvie cnosa: 3arpssHenue, U3A, 3arps3Hsioniye BelECTBA, KOHLIEHTPALUS, CHHONTHYECKUE YCIOBHS,
KapTa, OIaronpusITHBIC CHHONTHYECKUE YCIIOBHUS, aTMOC(HEPHBIN BO3/IYyX.

A. Bauyrzhanova

The synoptic conditions of air pollution in Temirtau

The article examines the state of air pollution in Temirtau, Karaganda region, and the dynamics of the air
pollution index (API). The API is calculated based on the 5 main pollutants in the city, namely suspended
particles, nitrogen dioxide, carbon monoxide, phenol and ammonia. The article describes the synoptic
conditions of atmospheric air pollution in Temirtau, that is, the influence of baric structures, such as cyclones
and anticyclones, troughs and ridges, on the maximum permissible concentration of harmful substances and
their time in the city air. The meteorological quantity such as the wind contributing to the transport of pollutants
is also considered, and a frequency diagram of the wind direction is presented in order to consider the
transboundary transport of harmful substances from other regions. The materials of the article used maps of a
certain period of time, such as baric topographic maps and terrestrial synoptic maps, and their analysis was
carried out. Based on the results of the analysis of maps of a certain period, the article describes the conditions
for the occurrence of synoptic processes favorable for the accumulation of large concentrations of harmful
substances in the city. The topic under consideration will be interesting to specialists in the field of natural
science, politicians and public figures who pay attention to the ecology of our country, in particular to the
ecological system of cities with a large industrial complex, such as Temirtau, and to urgent global
environmental problems affecting to the state of atmospheric air quality.

Keywords: pollution, API, pollutants, concentration, synoptic conditions, map, favorable synoptic conditions,
atmospheric air.
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«Tabdurn KaTakJAN3M» YFbIMbI: 3aHAbLIBIKTAPbI
MeH celen-caJaapJbIK 0ailJIaHbICTAPBI

Makanaga reorpadusiblK KaOBIKTa Tikened OoyaTbIH TAaOWFM amarTap Typaiubl aWTbulFaH. Makana
Ma3MyHBIH/Ia aBTOpJIap «TaOWFH amar» YFBIMBIHA ©3IHMIK TYCiHIK OepreH. TaOuru amaTTapAblH KiKTeMmeci
YCBIHBUIZBI JKOHE OJIApJBIH ©3apa JpeKeTTecTiri opHarbuiibl. Tabufu amaTTapiplH ceben-caagapiblk,
GaiiimaHpICTapsl  ONap/blH (aKTOPIapblH, KOPCETKIIUITEPiH JKOHE ONapIblH CajgapblH aHBIKTail OTBIPHIN
amsunel. Kayinrti Tabwrm mpounectepre Oara Oepinai, COHOal-ak KaTaKIM3MAEPAIiH KepiHy MacmiTalsl,
YaKpITHl, IIBIFY Teri, KepiHy aymaHbl, COHOali-aK ocep €Ty CHIaThl OOWBIHINA KiKTey Xypriziami. Tabwrm
anaTTapIblH MbIHA THUIIOJOTHACH YCHIHBUIFAH: JIECTPYKTHBTI ocepre ue (naybul, Tai(yH, TOpPHAmo, *ep
CUIKIHICl, XKOHIIKTEPMEH 3aKbIMIIAHYBI); KOJIK KO3FaIbICBIH TOKTaTyFa dcep eTeTiH (Kap Jkayysl, cy Oacy,
Hecep, TYMaH); CapKbUIYIIBl dcepre ne (eHIMIi, TOMBIPAKTHIH KYHAPJIBUIBIFBIH, CYMEH >KaOIbIKTayabl JKOHE
Oacka TaOHFH pecypcTapAbl a3aiiTy); TEXHOJOTHSUIBIK anaTTapAbl (TaOUFH KOHE TEXHUKAIBIK araTTap.bl)
TYIBIPYBl MYMKIH TaOUFH anarrap (Haif3arail, My3, My3JaHy, OHOXUMHSUIBIK KOppo3us xkaHe T.0.). COHbIMEH
Oipre Makananga TaOWFM amaTTapAbl OakpuIay KoHe OoJpkay MiHIETTepi KapacThlpsurraH. OChl Macenenepai
eIy YIIIH Ka)KeTTi aKmaparThl JKUHAYJbl, CaKTay[Abl jKOHE OHJEYJl KaMTaMachl3 €TEeTiH SKOJIOTHSUIIBIK
Oakplay JKYHenepiHiH CHHTE3iHEe epeKlle Ha3zap aylnapburraH. DKOWH(OpPMAaTHKAHBIH alrOpUTMAEpI MEH
omicTepiHe HETI3AENreH JKOHE aKMapaTThIK TEXHOJOTHIAP MEH SKOJOTHSJIBIK Killli JKyHesep 3BOONHSACHI
MOJIeNb/IepiH Oipiecin maiianaHyJaH TYpaThIH adpOFApBIITHIK OaKbUIay >KYHelepiHiH CHHTE3iHIH jKaHa
TYXKBIPbIMJIAMAachl cMnaTTanabl. TaOUFK anaTTap/IblH HAKThI JKaFJailylapbl TaIIaHIbL.

Kinm cesoep: XKep, nuroctepa, atmochepa, ruapocdepa, buochepa, TaOUFM KaTaKIU3MAEP, TUTOCHEPATBIK
KaTaKJIU3MJIEep, Kep CUIKIHICI, IlyHaMH, ceber-camap OaitmaneicTap.

Kipicne
JKepniH aiiHany )KbUIIaMIBIFBIHBIH, OPOUTAHBIH, OCHTIH KHCAIOBIHBIH, MArHUT OPICIHIH KEPHEYJIIri MCH
MarHMTTIK TOJIOCTEPiH WHBEPCUSCHIHBIH ayBITKybIHAH KEWiH OHBIH IapaMeTpIIepiHiH e3repyiHeH TaOuru
KartakmusMaep TybiHmahael [1]. TaOurm xataknm3muaep — TaOWFATTHIH IyJied KYIITEpiHIH KepiHiCiMeH,
AHTPOTIOTCH/IIK  KbI3METKE TIKEJIeH 9Cep €TeTIH KJIMMATTBIK, METCOPOJIOTHSIIBIK, T'€O()U3UKAIIBIK
(hakTopIapabIH ocepiMeH OalIaHBICTHI, OHIP/eN MIeTIHAET] 3KOHOMUKAFa, KOpIIaraH OpTaFa JKOHE XaJIbIKKa
eIIeyIIi 3a1all KeATipeTiH )KOoFapsl Kuparty Kabineti 6ap cupek oxura [2].

3epmmey mamepuandapvl men a0icmepi

3epTTey MarepuaapblHa aBTOPJAPAbIH FBUIBIMH I3JIEHICI HOTHXKECIHJIEC TaKBIPBIIIKA COHMKeEC
KUHAKTAIIFAH MOJIIIMETTEpP MEH FBUIBIMH 9/1e0ueTTep, 0achUIbIMAAp KOPBIHAAFBI NEPEeKTEep/ai Tajuaaybl HEri3
O0onnmpl. Makanana B.B. Agymkun, A.A. CnmBak, H.B. Kpemma, T.K. 3mo6un, B.III. AGnumanarnos,
B.I'. bouayp, B.®. Kpanusun, W.U. Iloranos, B.IO. Conmaro, H.B. lllebanuH CHSKTBI FaJlbIMIAP.IbIH
eHOeKTepi KeHiHeH KOJIaHBUIABI JKOHE CUIaTTaMa jkacay, MOJAEIbJAEY, aKmapaTTapAbl capanay, >Kyuemi
TaNay, 3epTTey TaKbIPHIObIHA OaIaHBICTBI SPTYPJIi FRUTBIMU MIKIpIIEP/Ii KOPBITY 9/1icTepi MaiamaHbUI/IbL.

3epmmey namuoicenepi sxcane 01apovl Manday

XKep — imki xoHE CHIPTKBI reocepanapabl KAMTUTBIH OIpTYTac allblK AMHAMHUKAIBIK Kyie (1-cyp.).
XKep e3iHiH IBOTIOUMSIIBIK JaMy MIPOLECIHAE KYPei )Kyhe peTinae TepT (hazanblK KaTThl, CYHBIK, ra3 TOpi3i,
IJIa3MallbIK XKaraaiiapaa KaaelnTtacTel. EH anbIMeH KaTThl )KoHE CYHBIK AP0, COMaH KeiiH MarHuTocdepa,
nutochepa, atmochepa, ruapochepa xoHe Omocdepa reocdepanapsl naiga O6osapl. JKepaiH aTaiMblIIil
reocdepanapsl 6ipTyTac, e3iH-e31 peTTeyIi, KypAei YHbIMIACThIPbIIFaH, SHEPrUsiFa Oail iIKi, CBIPTKbI KoHE
FapBIII KYIITEPi 9CEPiHEH JIAMHUTBIH XKyHenepre katajsl [3].
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Hene Mexren Heican BafitaHbic JKHBIHTBIE

Hep — KyHxyHeciHOeri FaTaMIIapiIblK JeHe,
Tipi opraHAE3MIepdiH TipIOiTiK MeKeHI,
Tipminiri TaGEITFaH KATFEI3 ACTPOHOMHEIIEIE
HbICaH, Y3IiKci3 GafimaHbIC opTackl, SipTyTac
GailTBIE KHBIHTBIEEL.

1-cyper. XKep — reorpadusiiblk 0ObEKT peTiHe (aBTOPIIBIK KYPacThIpy)

Taburu nponecrepai backapaTsid JKepIiH )kKoHe FapBILTHIH KO3FayIlbl KYIITepiHiH cainapbiHan XKepain
JaMyBIH/IaFbI OapIIBIK TAOUFH MPOLIECTep TYbIHAANH B TaOuFu mpolectep OapIbIK Kepae KoHe YHEMI Kype/li,
anaiia olap aJjaMMEH JKOHE OHBIH KhI3METi TYBIHIBUIAPHIMEH OaillaHBICKA TYCIN, alaMAapAblH eMipi MeH
JE€HCAYJBIFBIHA KAYill TOHIIIPII, SKOJIOTUSIIBIK JKOHE SIKOHOMUKANBIK 3HsH KeNTIpreHie FaHa KayinTi 0oiabl.
Hotmxecinge 6i3 Oy mpouecTepai KayinTi TaOUFH MpoLecTep, TAOUFH KaTaKIN3MIEP HEMECE SKOJIOTHSIIBIK
anattap nen ataiimei3 [4]. TaOuru kaTakau3Maep — KaWFBUIBI cAaphl Oap HEMece FalaMIap TapuXbIHIA
KEHETTEH IMaia OoJaThlH TAOUFH KayinTi KaTepep.

I'eorpadust FHUIBIMBIHIA TaOUFU KaTaKIM3MJACPAl 3EPTTEYMiH TECOPHSUIBIK-JICTEMENIK Herizaepi
B.J. Jlomranze, A. llleiinerrep, B.W. Janunos-Hanunesa, H.B. Koponosckuii, I'.B. bpsuuesa, b.T. Mazy-
pos, WN.E. loporosa, T.K. 3no6un, H.B. Kpenmra, B.1. Ocunoa, B.A. Anponos, T. Acanga, K. Mcubacn,
B.III. A6mumananos, A.P. Meaey, M.T. HypnaHoB >xoHe T.0. FajabIMAapiblH CHOCKTEpiHIE KajaHIIb.
A. llefinerrep o3 3epTTeyiHae: «TaOUFH KaTakJIM3M — OeNTii Oip xepje jKoHe YaKbITTa KYHEeHiH TYPaKThl
KyHiHiH Oy3puTyb», — nece, B.W. JlanumoB-/laHnnbsH: «KeHETTEH OONATBHIH OKWFA, ayblp 3aplamnTapra,
KHpaTyJap MeH KypOaHIBIKTapFa oKem COKTHIpaThH skemen yaepic», H.B. Koponorckuii, I'.B. bpsiamesa:
«aJlaM3aT YIIIiH )KaFbIMChI3 CAIJIAPMEH CUITATTAJIAThIH KYTIIETCH IpOIlecTep IiH Oy3bL1ybly», — neitni (1-kecte)

[5].

l-xecre
«Taduru kaTakJIM3M» YFbIMbIHBIH TEOPUSIIIBIK HerizaeMeci (ABTOPJIBIK KYpPaCThIPY)
AHBIKTaMa Jepexk ke3i
Benrini Gip sxepae jkoHe YaKbITTa XKYHEHIH TYpaKThl KYHiHIH OY3bUTyBI A.E. Uleiinerrep, 1987

KeneTTeH 0onaThIH OKHFa, aybIp 3apAanTapra, KHpaTylap MeH KypOaHAbIKTapFa
OKeN COKTBIPATHIH JKeJel Yaepic

Kopmaran opramarpl eneyii KOJTaWChI3 e3repicTepleH TYBIHAaFaH TYPFHIHIAD A.A. T'puropses,
OMIpIiH/IET] TOTEHIIIE )KOHE alaTThI JKaFai K. Korgpatses, 2001
CHIPTKBI OPTaHBIH KAJBINITHl XKaFIalbIHA ocep CTKCH XYHCHIH KCHETTCH Maiina
OoJsiFraH KyObUTMAITEI ©3repici

AnaM eJriMi MEH YJIKeH SKOHOMHUKAJIBIK IIBIFBIHFA aJIbIN KSJIETiH TAOUFH anat B.T". bonayp, 2009
Taburu opTaHBIH KAlbIITaH THIC ©3TE€PICiHE ajblll KEIETIH Y3aK YaKBITTHIK

HeMece KCerTTeH ©3repeTiH TaOuFu r[pmfecc ! ' T K. 3n06us, 2010

B.U. lanunos-lanwibsH, 1999

B.M. Apnonbna, 2004

AnaM3aT 1eH TaOUFH OpTaFa KaFbIMCBI3 CalJap TYFbI3aThlH TAOUFH CTHXHSIIBIK H.B. Cesroga,

KYOBLIBIC A.A. Mucb6axos, 2011
Koramra Kayin TeHIipeTiH, keOiHece elliM MEH aypyra aiblll KejleTiH kayim-| Abhaya S. Prasad, Louis Hugo Fran-
KaTepIiH HOTHXKeEC] cescutti, 2017

Monica Adhiambo Onyango,
Malyse Uwase, 2017

AnamM3aTr YIIiH JKaFBIMCBI3 CajIapMEH CHIIATTANIATBIH KYTIIETE€H MPOIECTEePIiH H.B. KopoHnoBckui,

OV3BUTYBI I".B. bpsianieBa, 2018
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Cepus «buonorusa. MeguuuHa. Meorpadus». Ne 2(102)/2021 103



A.C. Myp3uHoga, K.H. Mamuposa

Taburn xarakausmuep Oenrimi Oip 3aHABUIBIKTapra OaFbIHANBIL, OJNapFa TOMEHIETUIEpAl >KaTKbI3yFa
Oosazpl:

— Taburu anartapapiy op TYpi yiuiH Oenrisi Oip KeHICTIKTIK MEeKTey Oenrijienyi MyMKiH;

— TaOuFU KYOBUIBICTBIH KYIII HEFYpJIBIM Kem Ooiica, TaOMFU amaT COFYPIIBIM CHPEK OOJajbl >KOHE

KepiciHie;

— OapiIbIK TaOWFW amaTTap IbIH aAbBIH-aIa HaKThl Oenriiepl Ooambl;

— TaOuFy anaTTapAp! OomKayFa Oomaib;

— Ta0uFy anarrap/aH KOpFaHbIC Mapanapbl KapacTHIPBLUTYBl MYMKIH.

Taburn karakam3muep OipHeme Tonka Jkikreneni. TaOuFm amaTtrap >KIKTeMeci MoceneciMeH
A.H. Enoxuna, O.B. bonpukosa, C.M. Msarkosa, B.C. Cepreesa, C.B. benosa, B.U. Slpoukuna, 5.B. by3a-
voBa, H.C. Kpacumos, J.I'. 3umuar, M.A. Xapskuna, W.B. Ky3uernos, B.®. Ilucapenko, M.B. Ponxum,
A.T. Ucauenko, B.E.Xaun, T.K.3nooun, H.B.Kpemma, J.M. Albala-Bertrand, |. Alcantara-Ayala,
D. Alexander, R. Below, A. Wirtz, D. Guha-Sapir »one Tarsl 6acka FansiMaap aiHanbicyaa [6]. Meicaisl,
H.B. Kpemma Tabury katakim3maepai 4 TOKa KiKTereH.

1. Xanplkka >koHE KOpIIaraH oOpTara KayilTilirine OalmaHBICTBI: ©Te KayinTi (amarTel), KayimTi,
KayiNTiiri TOMeH, ic )Ky3iHae KayilTi eMec.

2. llerry Terine OalnmaHBICTHI: JIUTOC(HEPANBIK (TEOJOTHSUIBIK), aTMOC(hEPaBIK (METEOPOIOTHSIIBIK),
ruapochepasiK (THIPOTeONIOTHSITBIK ), OMOC(EepabIK, FAPBIITHIK.

3. Tabufu amarTapblH BIKTUMAaJ CaJIJapbIHBIH ayKbIMbIHA OailJTaHBICTBI: YKEPrUTIKTI, MYHHUIIUITAJIbI,
ayMaKThIK, aiiMaKTHIK, aiiMaKapaibIK, (peaepaiablk.

4. Taburm amaTTapAbl TYBIHOATATHIH (DAKTOpIaphl, OpEKeTTepi MEH KOpIHICTepiHIH CHITaThIHA
OaiaHbICThI (2-CyD.).

XaThIKKA :KoHe KOPIIAFaH
OpPTAFA KAVIOTLTIriHe

0afAIAHBICTEL
h
Tadurn anaTrapasl
Tabufn anaTTapasly TYBEIHIATATEIH GaKTopIapel,
BIKTHMAT CaTIapPEIHEI  +—— TARHTH KATAKJTHIMIEP —* apexeTTepi MeH

AYKBIMBIHA §aflTaHBICTEI KepiHicTepiniE cnnaTeIHA

failIaHBICTRL

¥

15y Terine
HaHTaAHBICTRI

2-cyper. Taburu karakausmaepaiy xikremeci (H.B. Kpenmuanbiy eHOeriHiH Heri3iHae KypacThIPbLIIbI)

JHTOCDEPATBIE, THIPOC®EPA.ILBIK ATMOCODEPA.TBIK BHOCOEPALBIK,
KATARITH3IMIEP KATARJIHIMIEP KATARJIHIMIEP KATARJTHIMIEP
—| Hep cinxinici Cv TacKBIHEL - Tpomuxanex ‘ SDnumenma ‘
[+ IHEIOH I
JHamapTaviasg | Ivranm ‘
ATKELIAY Haverz ‘ ‘ A TapIIEIIELE, ‘
Cen Kartre! Teniz
TOTKLIHEL _| Hecep )‘_
Kemxin
| Yeix |
|| Asimeema ¢
1

Yrimy g 1
B T

3-cyper. Taburu katakiIu3MIep/iH e3apa OailnaHbIChl (aBTOPIIBIK KYPacThIpy)
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Conbiven katap, [I.I'. 3ummar men M.A. XapbkruHa TaOUFU KaTaKJIM3MIEPIiH aaM3aT IeH 3KOXKYhere
acep eryiHe OainanbicThl kikTece, M.B. Ky3ueros, B.®. [Tucapenko, M.B. Poakun Tumine OaijiaHBICTHI
XKikTereH [4]. Anm OyTiHTI TaHZArel JKIKTENyiHe KeJeTiH OoJjicaK TaOWFu KaTakiau3Mmzaep 2 Kiacka OesiHeni.
Omnap: TaOuFu )KOJIMEH Maiia OOJIFaH JKOHE aJlaMHBIH IC-OpEKETIHEH TybIHIaraH KaTakim3maep [7].

Taburn katakIu3MIEp Ke3iH/Ie MPOIEeCTEPIiH 63apa SpeKeTTecyi xKui kezaeceni. Karaxnmmsmaig 6ip Typi
eKiHIII TYPiHiH Maiia 600IybIHA BIKITAN eTei. MBICalTbl, )Kep CUTIKiHICIHIH HOTM)KECIH e I[yHaMU Taiina 0oaabt

(3-cyp.) [8].
AmnaTTap e3JiriHeH TybIHAaMalbl OJIAPJAbIH TYBIHJAYbIHA CENTIriH TUTi3eTiH (akTopyiap Oomansl. On
NETeHIMI3 — JKy#ere Ke3 KENTeH TOTEHIIE dCep €TETiH JKOHE OHBIH TYTACTHIFBIH JKOFAITYyFa OKENIETiH

(axropnap (2-xecre) [7; 3-150].
2-xecrTe

Jlutocdepanbik KaTaKIU3MIEPAi TYBIHIATATHIH GaKTOPJIAP KIHE 0JIAPAbIH dpeKeTTepi
MeH kopinicrepinin cunatsl (H.B. Kpenma 6oiipinina)

Jlutocdepansik | TybslHIATaTHIH

. OpeKeTTepi MEH KOPiHICTepiHIH CHIIAThI
KaTaKJIM3M TYpi (axTopnap

CeiicMuKanbIK COKKbI. Tay jKbIHBICTAPBIHBIH 1e(OPMAIHSCHI.
Kapsuisic TonkeiHbL. JKanapTay aTKbuiaybl. TOJIKBIHIAPIBIH TOJKYHI (IlyHAMH).
Tay >KbIHBICTAPBIHBIH, Kap MacCallapbIHbIH, MY3/IBIKTAP IbIH TPaBUTALUSIIBIK OPbIH
aybIcThIpybl. JKep ycTi cynapblHbIH Tacybl. ©3¢H apHaIapbIHbIH Ae(hOpPMaIHSCHI

DU3UKAIBIK DJICKTPOMATHUTTIK ©pic
XKep Getiniyg Tepoenyi. XKep OeriHiH AehOpMaLHSCHL.
[erry, aTKBUIAY OHIMICPIHIH TYCYI.

... CelicCMHUKaJIBIK
Kep cinkinici

JlMHAMHKAJIBIK,
JlaBaHBIH, OAJIIBIKTHIH, TACTHIH KO3FAIBICHL.
Kanapray i Tay >KbIHBICTapBIHBIH IPABUTAIMSIIBIK OPBIH aYBICTHIPYHI
aTKpLIayJIa FKpLyIme JlaBa, Tedpa, Oy, razaa
yaap (TepMHATIBIK) § pa, DY, Tasiap
KUMHAIBI, ATMoc(hepaHBIH, TONBIPAKTHH, THAPOC(HEPAHBIH JIACTAHYHI
TepmodH3MKATBIK ’ ’
Du3HKaIBIK Hatizarai Tycyi
Koumkix JHaMUKAIBIK, Tay >KbIHBICTAPBIHBIH OPBIH ayBICTHIPYHI (KO3FaJbICH). XKep OeTiHiH TepOeryi.
['paBUTANHAIBIK Apanackad MaccayapAplH TTHAMUAKAIBIK, MEXaHUKAJIBIK KBICHIMBI. COKKBI

Kopuvimuinosi

Taburu katakmu3Maep — OYJI KOJIAChI3 TaOUFH JKOHE dJICYMETTIK-OKOHOMHUKANBIK KaFiail TybIHaraH
Ke3JI¢ anarka 9Kelyl MYMKIiH, opi 3UsHIbI (pakTopiiap mnaijga OONaThIH TOTEHIIE TeO(PU3UKAIBIK JKaFTalIbIH
HOTHXECI.
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A.C. Myp3unosa, K.H. Mamuposa

IlonsiTHE «IPUPOTHBIA KATAKJIU3IM»:
3aKOHOMEPHOCTH U NPUYUHHO-CJIEACTBEHHbIE CBSA3H

B crarse paccMOTpeHbI IPUPOJHBIE KaTaKJIM3MbI, HETIOCPEICTBEHHO MTPOUCXOAIINE B reorpaguiaeckoii 06o-
J0YKe. ABTOpaMH JJaHa COOCTBEHHAs HHTEPIPETALMs MOHATHS «IIPHPOIHBIN KaTakau3my». [IpeasosxkeHa Kiac-
cu(UKanUs IPUPOJHBIX KaTaKJIM3MOB. BhISBICHBI NPHYUHHO-CIICICTBEHHBIE CBSA3H IIPUPOHBIX KATaKIM3MOB,
onpeensonue uX GakTopbl, MOKa3aTeNM U UX MOCIEACTBYA. JJaHa OIleHKa ONacHbIM MPHPOIHBIM IpoLeccaMm,
a TaKKe TPEICTaBIIeHa CIICAYIOAst TUIIOJIOTHS IPUPOJHBIX KaTaK/IM3MOB: KaTaKIN3Mbl, OKa3bIBAIOLINE Pa3py-
MINTENBEHOE BO3/IeiicTBHE (yparaHsl, Tali(yHbI, CMEpUH, 3eMIICTPSICEHN ); Tapaau3yoniee (OCTaHABIMBAIOIIIE)
JeWCTBHUE IUIs IBIDKSHUS TPAHCIOpPTa (CHEromal, JUBeHb C 3aTOIUICHNUEM, TOJI0JIe]], Ipo3a M TyMaH); HCTOIIa-
IoIIlee BO3JEHCTBHIE (CHIDKAIOT yposKail, III0A0pOANe OB, 3arac BOABI U JIp.); CIIOCOOHBIE BEI3BAaTh TEXHOJIO-
TMYECKUE aBapuH, NPUPOIHO-TEXHHYECKUE KaTacTpodsl (MONHKH, TOJI0NeH, 00NeIeHeHHEe, OHOXUMUYeCKast
KOppo3us U Jip.). BMecte ¢ TeM, aBTOpaMu 00CYKACHBI 33/1a4ll MOHUTOPHHTA M TPOTCHO3UPOBAHUS IPHPOJHBIX
katactpod. Ocoboe BHUMaHUE YAEIEHO CUHTE3y CHCTEM MOHMTOPHHIA OKpPY’KaloIeH cpelpl, o0ecreunBaro-
mux cOop, XpaHeHne 1 00paboTKy He0OX0AMMOH HH(GOPMALIUH ATl peLIeHus 3TUX 3a1a4. OxapaKkTepH30BaHbI
HOBas KOHIIEILMS CHHTE3a CHCTEM a3POKOCMHYECKOT0 MOHUTOPHHI A, OCHOBAHHAs HA alTOPUTMAaxX M METOJaX
MHGPOPMATHKH U COCTOSIIAS B COBMECTHOM HCIIONB30BAHMN MH()OPMAMOHHBIX TEXHOJIOTHH U MOJENeH 3BO-
JIFOLTUH TIOJICHCTEM OKPYIKAIOIIEeH Cpe/ibl, 1 KOHKPETHBIE CUTYallii BOZHHUKHOBEHUS IIPUPOJHEIX KaTacTpod.

Kniouesvie cnosa: 3emis, nurochepa, atmocdepa, ruapochepa, bunocdepa, IpuUpoIHbIE KATAKIN3MBI, JIATO-
cepHBIE KaTAKIU3MBI, 3eMIIETPSICEHHSI, [IyHAMHU, IPUYUHHO-CIIEJICTBEHHBIE CBSI3H.

A.S. Murzinova, K.N. Mamirova

The concept of “Natural cataclysm”: patterns and causal relationships

The article examines natural disasters directly occurring in the geographical shell. In the content of the article
the authors give their own interpretation of the concept of “natural disaster”. A classification of natural disasters
is proposed and their interactions are established. The causal relationships of natural disasters determining their
factors, indicators and their consequences are revealed. The assessment of dangerous natural processes is given,
and the classification of cataclysms is made by the scale of manifestation, time, nature of origin, area of mani-
festation, as well as by the nature of the impact. The following typology of natural disasters is presented: cata-
clysms that have a destructive effect (hurricanes, typhoons, tornadoes, earthquakes); cataclysms that have a
paralyzing (stopping) effect on the movement of vehicles (snowfall, downpour with flooding, ice, thunderstorm
and fog); cataclysms that have a depleting effect (reduce the yield, soil fertility, water supply, etc.); cataclysms
capable of causing technological accidents/natural and technical disasters (lightning, ice, icing, biochemical
corrosion, etc.). At the same time the article deals with the tasks of monitoring and forecasting natural disasters.
Particular attention is paid to the synthesis of environmental monitoring systems that ensure the collection,
storage and processing of the necessary information to solve these problems. A new concept of synthesis of
aerospace monitoring systems based on algorithms and methods of ecoinformatics and consisting the joint use
of information technologies and models of evolution of environmental subsystems is characterized. Concrete
situations of occurrence of natural disasters are analyzed.

Keywords: Earth, lithosphere, atmosphere, hydrosphere, biosphere, natural cataclysms, lithospheric cata-
clysms, earthquake, tsunami, cause-and-effect relationships.
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