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Kox-orcacoin banoviprapoviy ouxyaemypanapul (A. laxa + T1 Anabaenopsis u Anabaenopsis sp. (T1) + Sph.Zetterstedtii)
HCORAPLL OCY HCHLIOUMOBIZLIMEH HCIHE MOHOKYIbNYPAMEH CANLICMbIPEAHOA, DUOMACCAHbI HCORAPLI MOIUEPOE HCUHAKMAYLIMEH
cunammanaovl. bByn muxpobanovip myprepiniy apacblHOagbl Mymyamucmix KapblM-KamvlHacmuly nauoa OOnybiHan den 00cam
arcacanowl.

MeTtabosm3mi epekiie anprod)iopa eKuUAepiHiH aaMFa MaHbI3Ibl KOCBUIBICTAPAbI TY3YiHE OalIaHBICThI
MUKpoOanasIpiap OHOTEXHOJOTUSHBIH MaHBI3Abl OOBEKTUIepiHe aifHanmel. MuxpoOanasipiaapasl Ouoso-
THSIIBIK OSNICeH Tl KOCBUTBICTAPABIH K631 PETIH/E 3EPTTEY, ONaPAbIH aHTUMHUKPOOTHIK, AaHTHCAHBIPAYKYIIAKTHIK,
AQHTUBUPYCTHIK, aHTHOAKTEPHUSITBbI, AHTUTEIIEMUHTTIK, IUTOTOKCUKAIBIK, aHTHOKCUIAHTTHIK, (PUTOPETTEYIITi-
JIK JKoHE ecyli OelceHACHAIPYLIITIK KACHETTEPIiH aHbIKTay YLIiH 3epTTenineni [1].

MukpoOanasipiapablH  OHONOTHSUIBIK  OelceHai MeTa0OJIMTTEpiHe KapOTHHOWITAp, MUTMEHTTED,
AMHHKBIIIKBULIAPEI, GUTOTOPMOHIAP, SK30MOJIHCAXapHATep, Mail KbIIIKBUIIAPBl, BUTAMHUHIED, CTEPOIaap,
AIETIOXUMUSUTBIK  KOCBUIBICTap JKaTanbl [2]. MUKpOOanabIpiapIslH KIETKAaphl aTajdfaH KOCbUIBICTapFa
camaJibIK JKOHE CaHBIK JKarbIHaH Oait Oonbin keaemdi [3].

COHFBI yaKpITTa MHKPOOAABIPIApAB aliganaHyabplH TaFbl Oip acMeKTici KBI3BIFYIIBLIIBIK TYIBIPYaa.
By annenoxuMuUsIIBIK  KOCBUTBICTap. MukpoOanasipiap MeH Oanaplpiap KaThICaThiH aJUIEIONaTHSUIIBIK
KaTelHacTap OMOJOTWsAAa MaHbI3ABl OonbIm TaObutaabl. OChl OpraHU3MAEP AapKbUIbl TY3UIETiH XMMHSUIBIK
3arTap oJapiAblH Oenriyi TaOuFK opTaga 09ceKeNecTiK Typ/e TapalyblH KaMTamachl3 erefi /4/. COHIBIKTaH 1a
OCBI YaKBITKa ICHIH OWOIICHO3MaFbl CEpIKTECTEp apachlHIaFrbl TypapaiblK OaiiaaHbpICTapFa MoH OepiiMei.
JerenMeH nie Typiep apachblHAarbl OaiaHBICTapAbl 3ePTTEY KaHa JKOFaphl OeJceHAl TaOUFH KOCBUIBICTapAbI
JANBIHAAYABIH TEOPHSUTBIK HETi3/IepiH KacayFa MyMKIHIIK Oepeni. banmbipinapapiH Ky IbTHBUPIICHETIH apanac
(acconmanusianFaH) MOMYJISISUIAPEIH TY3Y 6CY PETTETIITepi MEH O6CIMIIKTEp i KOPFAUTHIH 3aTTapabl amya
(doToTpodTHl  KyJNbTypanapaa OHOCHHTETHUKAJIBIK mpoIeccTepai  OarbITThl  PeTTeymiH  3PPEKTHUBTI
KypangapbeIHbIH 0ipi 00761 Tabbuanst [5].

AyBUTIIAPYAIIBIIBIK JaKbUTIAPABIH a0HOTHKAIBIK (TOMEH JKOHE JKOFaphl TEMIIEPATYpa, BUIFAIIBLIBIK
KETICIeYIILJIri), COHBIMEH KaTap OMOTHKAIBIK (akTopiapra (CaHbIpayKYJIaKTBIK, BUPYCTHIK, OaKTEpHUSIIbIBI
aypynap, apamIuentep) Te3IMAUIrH apTThIpy Kasipri 3aMaHfbl ©CIMIIK [IapyallbUIBIFBIHBIH OackiM
MacenenepiniH Oipi OombIn TaObUIafBl. OPTYPIi cTpecc (QakTopiiapFa aybUIAPYallbUIBIK ©CIMIIKTepAiH
TO3IMIIITITIH apTTEIPY MEH €TiC TYCIMIH apTTHIPATHIH 6CY CTUMYJIATOPIAPBIHBIH KOJDKETIMII JKOHE OOamIarsl
MOJI K631 — OaipIpiap OOJIbI caHaaabl [6].

3epTTey daicTepi MeH MaTepuaaaap

3eprrey 00BEKTICI peTiHIEe OHOTEXHOJNOTHS KadempachIHBIH aJbIOJOTHSIIBIK KOJUICKIIMSACHIHIAFBI
KyJIbTypajap/IblH IIITHeH KoK Kachul OamabipaapasiH 10 Typi aneiHael: Anabaena laxa, Anabaenopsis sp. (T1
mramel), Anabaenopsis Arnoldii, Anabaena sp. (K mramel), Anabaena constricta, Nostoc sp. (K mramer),
Stratonostoc gelatinosum, Sphaeronostoc Zetterstedtii, Sphaeronostoc coeruleum, Amorphonostoc paludosum.

Typaepnin Ownocoiikectisiri EropoBTeIH MomuduKaIMsUIaHFaH OMici apKBUIBI aHBIKTAIBIHABL /7/.
Arapibl opTara MUKpOOAIIBIp TYPJIEPiH HYKTEINIK ofic OOMbIHIIA OTHIPFBI3BULAEL. bip anta eTKeHHEH KeliH
MUKPOOAIIBIPIAPABIH, KOJIOHUIIAPBIHBIH ocy OenceHniniri Oakputanabl. KojoHusutapaplH ecyi OWHOKYISp
ApKBUTBI OAKBLIAHIBL.

MuxkpobanasipaapAbplH MOHO- )KSHE apayac AaKbUIIApBIH ocipy yiIiH 5 mi OUTIyDKepaliba opTacs 6ap
20 mn mpoOupkanapia 16 Typiai MOHO- jKoHE apajiac JakbUAapAbl eciplik. PuTHKepaibl OpPTACHIHBIH
kypamsl (r/1): NaNO; -0,496; K,HPO, — 0,039; MgSO4*7H,0 — 0,075; CaCl, — 0,036; Na,CO; — 0,020;
Na,SiO;*9H,0 — 0,058; Fe murpater — 0,006; numon kpimkeiisl — 0,006; tpunmon b — 0,001;
MHUKposneMeHTTep epitinaici — 0,008 mu.

3epTTeyre anblHFAaH 7 MOHOKYNbTypa: Anabaena laxa, Sphaeronostoc Zetterstettdi, Anabaenopsis sp.
(T}), Anabaena sp. (K), Anabaena constricta, Anabaenopsis Arnoldii xone Sphaeronostoc coeruleum.

9 Typusi AMKYNbTYpanarsl KoMOuHanusnap: 4.laxa + Sph. Zetterstettdi, Sph. Zetterstettdi + Anabaenopsis
sp. (T;), Anabaenopsis sp. (T;) + Anabaena sp. (K), Sph. Zetterstettdi + A.constricta, Sph. coereleum + A.
constricta, A. laxat+ A. constricta, A.laxa + Anabaenopsis sp. (T;), Anabaenopsis Arnoldii + A. laxa xoHe
Anabaenopsis Arnoldii + Anabaena sp. (K).

16 Typni xarnaiiaH 3 MOHOKYJIbTYpa oHE 2 TYpJli apajac KOMOWHAIUsUIap aiblHAbL. EH anjasiMeH,
JAKbUIIAPABI KyJIbTypara eHri30ecTeH OYPhIH €Ki TaKbUIIbIH alblH-ana Oip/ieil ThIFbI3MBIKTa HHOKYJIATTAPbIH
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maisiHman  angslk. Ockl  MakpUiapAbl JlaMuHAap OOKCTa MOHO- JKOHE apajac JKargaiiapelHa ColKec
KyJbTypajlapFa eHri3auii. Apanac KyJibTypajapra op TYpAiH UHOKymsTTapel 0,5:0,5 xejeM KaTblHACBIHIA
EHT131II1 )KoHe KUFalll JKaraaizia, 25°C TemmepaTtypaaa JroMuHoctaTTa 10 Toymik OOWbI KyJIbTUBUPIACHII. 3, 6
koHe 10 TOyNiK OTKEHHEH KEWiH OHMOMaccablH oCy IWHAMHUKACHl AaHBIKTAIBIHABL. CallBICTRIPY YIIiH
MOHOKYJIBTypaJIap/ibl J1a )KOFaphiJa aTallFaH JKaFJaiaapaa ecipik.

Ocy npoueciHig 6encenainiri ecy ko3ddunuenti (OK) OoiibiHmIa aHBIKTANBIHABL 3, 6 koHe 10 Toymik
OTKEH CaiblH MHKpOOAIIBIpIapasl OMomaccackl 0ap 6 MII KyJbTYPalblK CYHMBIKTBIK aJJIbIH-ajla CaJMarbl
TypakTaHBIpsUFaH GrokcTepae 105°C  TemmepaTypama Kyprak calMarbl TYpakThl MOHTE JKETKEHIIE
kenripinai. Exinmn OrokcTe 1 M1 HHOKYJIAT aTajiFaH KafFaaiaa KenTipiii.

Ocy kepceTkimi TeMeHaeriael hopmyna OoifpHIIA ecenTeinmi /8/:

. M,
Ocy xoddpunmeHTi = = |

f'!:

MYHZAaFrbl, M;-0MOMacCaHbIH COHFBI KYPFaK cajiMarbl, M,-HHOKYJISTTBIH COHFBI KYPFaK Maccachbl.

Bapneik ToxipuOenep YII PETTIK OWOJOTHSIIBIK JKOHE AHATUTHKAIBIK KAaHTaTaHBIMMCH »KacCaJIIbl.
Hotmxenep cTaTHCTUKANBIK TYpAE TalAaH/bL.

3eprTey HITHKEIEPI

Muxkpobangsipiap MeTaboiau3Mi OapbICHIHIA KONTereH OWOJOTHSIBIK OCNCeHIl 3aTTapAbl Ty3ell.
MuxkpoOanasipiaapAblH apanac KyJIbTypalapblHIa OHONOTHSUIBIK OEJICEHIi KOCBUIBICTAp KOFaphl JICHTreHae
Ty3UIeni gern 0oJpkaM skacaiansl. bysr MoceneHi menry yiriH MUKPOOaIApIpIIapIblH OHOCONKECTIIITH aHbIKTaY
kepek. JKympic OappichiHma 10 KeK-)KackUl MHKpPOOAIIBIPIAPILIH OHOCOMKecTimiri EropoBTeIH apaiac
KYJBTYpaJarbl TYPIEPAiH OHOCOUKECTIIIK OMOTECTIH KOJAAHBII 3EPTTEIIHII.

10 Typain OnocaliKecTiNiriH 3epTTey HoTHXKecl 1-cyperte KepceTiireH. A.laxa xxoHe Sph.Zetterstedtii
MHKPOOIIBIpIap KOMOWHAITMSACHIHAH —albIHFAH HOTHXKE OWHOKYJISp apKbUIBI Kapayimel (cyperT 2).
MukpoOanaplpIapAblH — apacklHla TPUXOMAIAPBIHBIH ©Cyl Ky3ere ackaH, TpuxoMmanapel Oip-OipiHe
OaFBITTANIBII OCKEH XOHE THIFBI3 OalaHbICTa O0NIbL. 3epTTey Oaphichinna A.laxa + Sph.Zetterstedtii, A. laxa
+ T1 Anabaenopsis woue Anabaenopsis sp. (T1) + Sph.Zetterstedtii KOMOWHAIMSIAPBIHBIH apachIHIA
KOJIOHHSUTAp apachIHAAFkl ocy OenceHai Typae Oaitkammpl.

3epTTey >KYMBICHIHBIH €KiHIII CaTBICBIHAA TYPJIEp MEH OJapAblH TUKYJIbTypanapbiHblH OK aHbIKTay
YIIH Toxipube KOWBUIABL. brocolkecTimik ToXipuOECiHIH HOTIKeNepi OOWBbIHINA albiHFAaH 9 apanac
MHKPOOIIBIpIap KOMOUHANUSIIAPHIHGIY immiHge 4. laxa + T1 Anabaenopsis xoHe Anabaenopsis sp. (T1) +
Sph. Zetterstedtii nuKynsTypanap ®orapbl OMOCOHKECTUIIrH KopceTTi. Ocy KepceTkii OoMbIHIIa TaKiprodere
KOMOWHALUSIAapIbIH MOHO- KOHE apasiac JaKblIaphl ANbIHBI.

Cypet 1 - MuxpoOanasip TYpJiepiHig Cyper 2 - Arap:isl opTagarbl MUKpOOaIIbIpIapAbIH
OMOCOHKECTIIITIH aHbIKTayFa apHajJFaH OHOTeCT Oipirin ecyi (x10

Apanac aukynbrypanbl 10 Taynik 6oiibl ecipim, 0, 3, 6 xxone 10 TOyNiKTeH KeHiH OHOMaccaHbIH ocy
KOpCeTKillli aHBIKTansl. bakpiiay peTiHAe €Ki MOHOKYJIBTYPaHbIH ©Cy KOpCETKIlTepi e aHbIKTanabl (3-
cyper). A.laxa 3 KyHOIK KyJabTypachlHbIH ecy Ko3¢p¢uumenti 2,35+0,1 ten Oonnel, Anabaenopsis sp.
(T1)1,83+0,02 Tten. Koc makeuigarbl — KepceTkimrep  Oipmama  skorapel  2,78+0,26  60mmbl.
MoHOKyIbTypanapbplH ocy KOpCeTKIIIiH apajac  AaKbUIIapMeH canbicThipcak, A.laxa 18%-ra skxoHe
Anabaenopsis sp. (T1) 50%-ra neitin apanac 1akpUIIaH KeM.

Jakpuimapapl 6 TOyIIiK KyJIbTUBHpPICY OapbichiHaa A.laxa-HbIH ecy kodddumuenti 2,49+0,2—ke KeTTi,
Oy kepceTkinn 3 Toynik KepceTkimreH 5%-ra apTTel. Anabaenopsis sp. (T1) DaKbUIBIHBIH 6CY KOPCETKIIli
A.laxa naxpIIbIMEH CaNbICTBIPFaHIA aHAFYPIbIM TOMeHipek, 6 TaynikteH kediH 1,90+0,2-re teq 6onner. Koc
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JMAKBUIIBIH KOPCETKINI MOHOKYJbTypallapFa KaparaHma, enoyip skorapsl, 3,02+0,21-re Ter G6onapl. byi kKoc
JIAKbLIT KOpCeTKIiHIH A.lax-nan 21%-ra sxone Anabaenopsis sp. (T1)-nan 58%-Fa apTKaHIBIFBIH KOPCETEII.

Ocy JAMHaMHKachlHBIH KepceTkimrTepi 10 ToymikTik Ky’abTypamapia 3 JkoHe 6  TOyJiK
KyJbTUBHPJICHTEHTe KaparaHia »>KOFaphl Ooiasl. MOHOKYJIBTYpaTapAblH KOPCETKIMTEPI COWKECiHIIe
Anabaena laxa-na 2,75+0,3 xoue Anabaenopsis sp. (T1)-ma 2,58+0,04, am AWKYJIBTYpaHBIH ©CY
koddduuuenti apTto (3,88+0,5).
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Cyper 3 - A.laxa xone Anabaenopsis sp. (T1) nakpnapablH 6Cy JHHAMUKACHIHBIH KOPCETKIIITEPI

Anabaenopsis  sp. (T1) xoHe Sph.Zetterstedtii  MUKpOOANABIPIAPBIHBIH ~ JKOHE  OJIAPJIbIH
JUKYIETypanapbiHbiH 10 ToyIIiK Ccy MTUHAMHUKACHIH 3epTTey HoTIKenepi OepinreH (cyper 4).
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Cyper 4 - Anabaenopsis sp. (T1) xoue Sph. Zetterstettdi NaKpIIIapbIHBIH 6CY JUHAMUKACBIHBIH KOPCETKIIITEPI
Anabaenopsis sp. (T1) MUKpOOANIBIPBIHEIH 6Cy KepceTkimi 3, 6 xoHe 10 ToymikTe CoHKeciHIe
1,83+0,02, 1,90+0,21 >xone 2,58+0,04-re Ten 6ommnel. KynsTuBupieyain 6 Toyiirinae Kyprak omomacca 3%-
ra, an 10 kynHeH coH 40%-ra JeiiH apTThI.
Sph. Zetterstedtii-nin ecy xko3ddunmenti 3 ToymikreH coq 2,01+0,02. 6 Toynik kynbrypana 2,74+0,16-
ra xerTi. 10 ToymikTeH keiiin 2,84+0,06 60omapl, xKanrbl OHOMaccaHbIH KYpFaK canMarsl 41%-ra »orapblUIaibl.
ATnbIHFaH TYpACpHiH, sSFHU Anabaenopsis sp. (T1) xoHe Sph.Zetterstedtii Oipirin ecyiHiH
KOpPCETKIITepi OapiblK KYHIEP/E 1e MOHOKYJIBTYpajapMeH CalIbICThIPFaH/Ia YKOFaphl €KCHITT aHBIKTAJIIH]IbI,
JukyneTypanapasie ecy koadouimentrepi 3, 6 xone 10 Toymik apaneikrapeiaaa 2,78+0,26, 3,02+0,21 xone
3,88+0,5 Gommel. JIMKyIbTypaHbl MOHOKYJBTYpaJapbIMEH CaJBICTHIPCAK, TUKYIHTYpPaHBIH OMOMAaCCACHIHBIH
Kyprak canMarsl Anabaenopsis sp. (T1)—nan 58%-ra xone Sph. Zetterstedtii-nan 36%-ra »orapblUiajbl.
CoHBIMEH, 3epTTeyre alblHFaH MHKPOOAIABIPIAPBIH 6Cy KOPCETKIITEpi AMKYIbTypajiap/a
MOHOKYJIBTypajapbIMEeH CAJBICTBIPFaH/Ia aHAFYPIBIM JXKOFapbl Ooyael. MUKpoOamasipiap apanac xargaiina
OHMOITOTHSUTBIK, OEJICeH I 3aTTapibl CUHTE3 e, Oip-OipiHe KONMaiibl xKaFaai TyFbI3a OTBIPHII, 0ip-OipiHiH ecyiH
OeJceHAeHAIpYi MYMKIH.
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YCTaHOBICHO, YTO MUKYJIBTYpPBI CHUHE3eleHBIX Bogopocied (A. laxa + Tl Anabaenopsis w Anabaenopsis sp. (T1) +
Sph.Zetterstedtii) XapakTepU3yIOTCs MOBBIIEHHONH CKOOPOCTBIO POCTa M HAKOIUICHHEM OMOMACCHI IO CPABHEHHIO C MOHOKYJIBTYPaMHU.

IIpeanonoraercs, 4To 3TO CBA3aHO C BO3HUKHOBEHUEM MYTYyalIUCTHUECKUX B3aMMOOTHOLIEHUH MeXy BUAaMH MUKPOBOIOPOCIEH.
sksksk

It is found that blue-green algae dicultures (4.laxa + Anabaenopsis sp. T1 strain and Anabaenopsis sp. T1 strain +
Sph. Zetterstedtii) are characterized by high growth and accumulation of biomass compared to monocultures. It is supposed that this is
connected with the occurrence of mutualistic relationships between species of microalgae.

Z. Alikulov, M. Myrzabaeva, T. Utupov, O. Babenko
XENOBIOTIC TRANSFORMING ACTIVITY OF ANIMAL MOLYBDOENZYMES
(The L.N.Gumiliev Eurasian National University, Astana)

Most the attention to date in metabolism of drugs and foreign compounds has been focused on the
microsomal monooxygenase system. This system plays an important role in the oxidation of aromatic
carbocyclic compounds. However, the presence of the one ore more nitrogen atoms in the aromatic ring makes
heterocyclic compounds also susceptible to oxidation via a second group of enzymes known as the
“molybdenum hydroxylases”. These cytosolic enzymes, which include xanthine oxidase (XO, EC 1.2.3.2) and
aldehyde oxidase (AO, EC 1.2.3.1), form a closely related group with similar molecular properties but differ
some what in substrate specificity. Both enzymes are also involved in some physiological processes and also
the metabolism of some endogenous compounds which may indicate their important roles in in vivo conditions
[2].

These enzymes are metalloflavoproteins that catalyze both oxidation and reduction of a broad range of
drugs and other xenobiotics indicating the importance of these enzymes in drug oxidation, detoxification and
activation. Xanthine oxidoreductase (XOR) appears in two interconvertible forms xanthine dehydrogenase
(XDH), and xanthine oxidase (XO). Xanthine oxidoreductase catalyzes the hydroxylation of hypoxanthine to
xanthine and of xanthine to urate. Oxidative hydroxylation occurs at the molybdenum center. With XDH
NAD" is reduced; with XO molecular oxygen is reduced at the flavin center. Molybdenum-containing
hydroxylases catalyze the hydroxylation of carbon centers using oxygen derived ultimately from water, rather
than O,, as the source of the oxygen atom incorporated into the product, and do not require an external source
of reducing equivalents.

The relative importance of these two groups of oxidative enzymes is illustrated by comparing the in
vitro oxidation of several bicyclic ring system. Naphtalene is oxidized via the microsomal monooxygenase
system to an unstable epoxide intermediate which ultimately gives rise to a mixture of 1-naphtol and 2-
naphtol. However, naphthalene is not a substrate for the molybdenum hydroxylases. Quinoline, 1-
azanaphtalene, reacts not only with the microsomal enzyme system but also with aldehyde oxidase to give a
number of mono- and dihydroquinolines with rabbit or rat liver fractions. As the number of N atoms in the
molecule increases, the molybdenum hydroxylases play a more dominant role in the oxidative
biotransformation of these compounds. Thus, quinazoline, 1,3-diazanaphtalene, is rapidly oxidized by both
aldehyde oxidase and xanthine oxidase to quinazolin-4-one, whereas only small amounts of phenolic
microsomal products can be detected. Furthermore, quinazolin-4-one is subsequently converted to quinazolin-
2, 4-dione by the molybdenum hydroxylases. Finally pteridine, 1,3,5,8-tetraazanaphtalene, is oxidized in vitro
via the molybdenum hydroxylases only; xanthine oxidase converts it sequentially to pteridin-2,4,7-trione,
whereas it is converted to pteridin-2,4-dione by aldehyde oxidase.

The reason for the change in emphasis from microsomal oxidation of naphthalene to the molybdenum
hydroxylase catalyzed attack of pteridine is due to the additive activating effect of each nitrogen atom toward
nucleophilic attack of the ring system. The molybdenum hydroxylases catalyze a reaction which involves
attack by a nucleophile. Therefore, oxidation normally occurs at the carbon atom adjacent to a ring nitrogen,
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