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Pe3rome
XPpOHUUYECKOE BO3IEHCTBUE XJIOPUCTOTO KaJMHs IPUBOAUT K 3HAYUTEJIBHOMY HAPYIIEHUIO CTPYKTYpPHOM
LOCJIOCTHOCTH TKaHH JCCHBI, yBeJ'Il/IlIEHl/IIO MCIKKIICTOYHOTI'O l'[pOCTpaHCTBa U CHHXCHHUIO OGLCMHOﬁ IIJIOTHOCTHU
JCCMOCOMAJIBHBIX KOHTAKTOB, pacumpeﬂmo I/IHTepCTI/IIJ,l/ISI, yMeHI)LlIeHl/IIO HMHTCHCUBHOCTH I'€éMaTO-TKAHCBOT' O O6MeHa,
KOTOPBI BBI3BIBAET YTHETEHHE TPAHCHIOPTa JTUM(BI U3 JIECHBI.

Summary
Chronic exposure to cadmium chloride leads to a significant violation of the structural integrity of the gum
tissue, an increase of intercellular space and decrease the bulk density desmosomalnyh contacts, expansion of
interstitium, reducing the intensity of the blood-tissue exchange, which causes inhibition of transport of lymph from the
gums.
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U3YYEHME JIECTBUS ®UTOIOPMOHOB HA AKTUBHOCTh
KCAHTUHJETAJIPOTEHA3BI B AJJEHPOHOBOM CJIOE 3EPHA IIIIEHUIIBI
(Ar'TI «Hay4no-uccnenoBaTenbCKUi HHCTUTYT MpoOieM OHOJIOTHH H OMOTEXHOJIOTHID
KazHY wum. anp-Dapadu, r. Anmmatsl, Kazaxcran)

Hokazarno, umo kcanmudeeuopoeenasvl (KJI') npooyyupyrom cynepoxcuod-paduxan ¢ xooe
peanuzayuy anonmo3a Kiemox anetpora nuenuysl. Ilonyuennvle pe3yibmanmol yKazvléaiom Ha
2opmonanvublll xapakmep pezyasyuu akmuenocmu KT 6 aneliponosom cioe 3epHa nueHuybi.
Tokazano, umo noo Oeticmauem 2ubOepeIoBoll KUCIOMbL 8 KIEeNKAX AleUpOHO8020 ClLOSL 3ePHA
nutenuybl npoucxooum cywecmeennoe axmueayus K/[I. Yemanoeneno, umo oeticmaue
adbcyu3060U KUCIOMbL 8 IMOU MOOETbHOU cucmeme Hanpaesieno Ha 3adepaicky 'K 3asucumot
axmusayuu KJ[I" umenno na pannux cmaousx oeticmeusi I'K.

Panee Hamu BbIsIBIEHBI U onricaHbl Mopdo-onoxumudeckue npuszHaku [1I'K sHpocnepma u aneiipoHoBoro cios
3epHa nuieHuns! [1, 2]. YcranosneHa BakHasi poiib akTHBHBEIX (opm kuciopona (APK), Takux kak cynepokcun (‘0),
mepokcun  Bogopoma  (H,O,), ®  aHTHOKCHOAHTHBIX  (EPMEHTHBIX  CHUCTeM  (CYMEpOKCHIINCMYTa3a,
ackopOaTnepokcuIa3a, Karaixasa u Ip.) B Mexaam3me peanusanuu [1I'K aneitpoHoBOrO Citost 3epHa MeHUIs! [3].

B pacturensubix cucremax, Hapsny ¢ [1OJI, ucrounnkom ADK sBirsttoTcst mporeccsl (OTOCHHTE3a, U TOITOMY B
MJIaCTHIaX Pa3BUTHI Pa3HOOOpPA3HBIE 3aIMTHBIE MEXaHU3MbI TPOTHUB BpeaHbIX dddekToB ADK [4]. JlelicTBUTENBHO, B
pactutensHBIX cucteMax A®DK, obpazoBanHbIe B X01€ (OTOCHHTE3a MOTYT MAacKHpOBaTh CHUTHaAN win cuHTe3 ADPK
TEHEPUPOBAHHBIE KAK YaCTh IIPOTPaMMBbI THOENN KJIETOK. DIEKTPOHHO-MUKPOCKOIINYECKUE NCCIIEIOBAHUAMH MTOKA3aHO,
4qTo KIJICTKH aﬂeﬁpOHOBOFO CJIoA CreJIoro 3€pHa AYMEHS JIMIICHBI (l)OTOCI/lHTeTl/I‘leCKI/IX IIUT'MCHTOB, IJIaCTH/bI
MNpeACTaBJICHbI HC3HAYUTCIBHBIM YUCIOM, W OHHU MPAKTUYCCKHU JIMHICHBI BHyTpeHHefl MeM6paHHOl7[ CUCTCMBI.
OtcyrcTBHe (DYHKUIMOHAJIBHO aKTHBHOTO ()OTOCMHTETHYECKOrO armapara HCKIIYaeT ydacTHe JTOro Ipolecca B
rerepanuu ADK B aelpoHOBBIX KJIETKaX.

B opranmsme umerorcst pepMeHTHI, KOTOPhIE KaTAIU3UPYIOT MPsIMbIE PEAKIMHA MEXIy CBOMMH cyOcTpatamu U
O,. Dty peakuuu BKIIOYEHBl B pa3IM4HbIE ITyTH OWOCHMHTE3a, pacnaga (00e3BpexHBaHMS), B META0OJIM3M
apoMaTHYEeCKUX COoelnHeHH, cTepounoB. K Takum ¢epmeHTaM oTHocaTcs ampaerupokcupaza (KO 1.2.3.1; AO) u
kcanTHHIeruAporeHasa (K® 1.2.3.2; K/I).

KA xatanusupyeT npeBpalleHie IMIIOKCAHTHHA B KCAHTHUH U Jajiee B MOYEBYIO KHCIJIOTY, a TAKXKE OKUCIICHUE
psiia NTEpUINHOB, albIeTUA0B U UMUAa3070B [5]. Ilpu neduimre kucnoposa KCaHTUHOKCHIa3a (QYHKIIMOHUPYET Kak
HAJI -3aBucumas kcautunjeruaporenaza (K@ 1.2.1.37; KJI), npuueM MeXaHU3Mbl JAeHCTBUS OSTHX JIBYX
(YHKIMOHATBHBIX (HOPM NPUHLIMIIHAIBEHO Pa3IMYalOTCsL.

KT pactenuii nposiBiIseT pa3inyHyto cyOcTpaTHyto cneuupuyHocTs. Hanbonbmmm cpoicTBOM K KCAHTHHY U
THIIOKCAHTHHY, U ¢1a00ii ady(MHHOCTBIO K MTypHUHAM, ITEPUHAM U aJIbJeTuaaM [5].

B cBsa3u ¢ otMM B gaHHOH paboTe MBI HCCIeIOBald BO3MOXKHYIO poiib  abcum3oBoil kuciotel (ABK) u
rudoepemnoBoii kucnotsl (I'K) B perymsnmu akruHoctn KI' m Bo3moxkHo#t ponm KAI' B mpoaykuuu pajgukaioB
KHCJIOpOJIa B KJIETKaxX ajeldpPOHOBOTO CJIOSI 3€PHA IIICHHIIBL.

B mnepBonauvampHBIx SKkcnepumentax KT aneiiponoBoro cnos augdepeHIpoBaad Mo CyOCTpaTHOM
cnenupuuanoctu. Jnsg ostoro Oenkwm, momydenHele w3 [K (IMkM) -00paOoTaHHBIX aNeHpPOHOBBIX TKaHEH
(paxarorupoBany ¢ momomsio HatuBHOTO [TAAT amektpodopesa. [locne anexTpodopesa ist BEISIBICHHUSI AKTHBHOCTH
KAI' rens nvHKYOUpPOBaIU B IPUCYTCTBUU KCAHTHHA /MM TMIIOKCAHTHHA, a JUIA BBISBICHUS CIIEHIU(UIHOCTH PEAKIUH
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B MHKyOanmoHHyto cpeny nobasisum 0,4% amiomypuHon. AJUIONYypHHOJ NPEBpAIIAeTCs B aNJIOKCAHTHH, KOTOPBIHA
MIPOYHO COEAMHSIETCS] C CyOCTpaT-CBSI3BIBAIOIIMM LEHTpoM B aoMeHe MoCo, NpemsaTcTBys, TakuM o00pa3oM,
JabHEHIIIEMy B3aUMOJICHCTBIIO (hepMeHTa ¢ cyOocTpaTtoM [6]. B CBsI3U ¢ 3THM aJUIONMypPUHOI SBISETCS CHEIU(DUISCKAM
unruouropom MoCo-conepxareit K/II'.

B nammx OKCIICPUMEHTAX IPU HUCIOJb30BAHMU B Ka4C€CTBE cy6CTpaTa, KaK KCaHTHHa, TaK U TUIIOKCAaHTHHA, a
TaKKe B IMPUCYTCTBUU 000uX cyOcTpaToB Ha [IAAIL Obua BBIsIBIICHA TOJIBKO O/1HA OesikoBast 30Ha ¢ akTuBHOCTHIO K/IT.
Jo6asnenne B nHKyOannoHHyto cpeny uaruouropa KJI' — anjgonyprHosa CynecTBEHHO CHU3MII aKTUBHOCTD JIAHHOTO
(depmeHTa.

W3BecTHO, 4TO KCAaHTMHOKCHJa3a SBISIETCS MOIIHBIM HMCTOYHHKOM CYIEPOKCHIHOTO pajguKaia (Ha KaxIbId
MoHOMep (epMeHTa mpuxoauTces Tobko 1 Monexyna @A/ u 1Ba Keme30CepHBIX IICHTPA, B CBS3HU, C YeM CYIIEPOKCHU
MOJKET 00pa30BHIBAaThCA B HM30BITKE), CIIOCOOHOTO WHIYIHPOBATH TPOLECCH CBOOOIHOPAAWKAIHHOTO OKHCIICHUS C
obOpa3oBaHMEM OpTraHWYecKuX ruaponepekucerd. Y murekonutarommx KJ/I', kak mpaBuiio, MEpeHOCUT DJIEKTPOHBI HA
HAJI", HO Take MOKeT BOCCTAHABIMBAThH MOJEKYJIAPHbIH KMCI0pos ¢ 06pasoanueM ADK B MpUCYTCTBUM KCAHTHHA,
runokcantuia uwin HAJIH® B KkadecTBe JIOHOPOB JIEKTPOHOB. IlokazaHo, uTo pekomOunanTHas AtXDHI
apabuorncuca crocoOHa nmepeHocuTsb 22 % 3JIeKTPOHOB 0T KcaHTruHa Ha O,, 00pasyst O,°.

[Ipoucxoaut nu renepanus O, npu axtuBanuu KII' B aneiipoHoBOM ciioe 3epHa mieHuIpl? st BeIsCHEHUS
9TOr0 BOINPOCAa HAMH OBUIM ITPOBEJCHBI CIIELHAIBHBIC ONBITH IO onpeesieHnio obpasoBanus O, KT aneiiponoBoro
CcJ10s1 3epHa nuIeHuIs! npsamo Ha [TAAT.

W3zBecTHO, uTO TeTpazosmeBble coiau - HuUTpocuHMi Terpasonuit (HCT) u Opomun 3 (4, S-qumernnruazonui-
2)2, S-mudennnrerpazomuss (MTT) cmocoOHBI mpuHUMATE IEKTPOHBI OT O,*, 00pa30BaHHOTO B XOJA€ OKHCICHUS
HAIH+ wmn HAJI®H. Hamu Opmm mpoBeIeHBI /Ba BapHaHTa JKCIIEPHMEHTAa: B IEPBOM BapHaHTE B KadecTBE
aKIeNToOpa 3JIEKTPOHOB MBI ucmons3oBamn MTT, a B KauecTBE JJEKTPOH - MEPEHOCAIIETO IMPOMEXKYTOYHOTO
KaTanusaropa - ¢enasuH Meracyiabdar (PMC), B IpHCYTCTBHM I'MIOKCAHTHHA W KCaHTHHA. Bo BTOpoM BapuaHTe B
Ka4yeCTBE aKLENTopa 3JIeKTPOHOB Mbl wucnonb3oBann HCT B mpHCyTCTBMM THMNOKCAaHTMHA W KCaHTHHA. Jlns
onpenenenus O,e- mpoaymupyronryto aktuBHOCTs K/II' B cpexy nobasmsamn CO/I.

Hamm skcniepumenTtsl nokaszany, uro gobdasinenne COJl (15 ex./mi) 3HaYMTENBHO CHIDKANO akTuBHOCTH KT
IpU ONpeiesieHny 110 creneHu BocctanosiaeHust MTT rumokcaHTHHOM/KCaHTHHOM U ucnonb3oBanun @MC B kauecTBe
9JIEKTPOHIIEPEHOCSIIET0  MPOMEXyTOouHOro  Karanuzatopa. B orcyrctBue ®OMC  BoccranoBienne HCT
KCaHTHHOM/TUIIOKCAHTHHOM TIOJTHOCTBI0 mojasiisuiock COJl ¥ aJutormypHHOJIOM. DTH Pe3yJbTaThl yKa3bIBalOT Ha TO,
YTO MPEUUNUTaTh opMasaHa ObUTH 00pa30BaHbI B X0JI€ PEaKIMK BoccTaHOBIEeH!s O,°, KaTAIN3UPOBAHHON MOJIHO/IEH-
cozaeprkamumM pepmentom - KJII.

OTH pe3ynpTaThl YKa3bIBalOT HA TO, YTO B XoJe Karammsmpyemor peakuun K/I[' amneifpoHOBOTO Clos 3epHa
TIIIICHUTIB IPOUCXOINUT BEICBOOOKIeHHE O,°.

B mocnenyrommx 3KCepruMeHTaxX Mbl aHAIM3WPOBAIN IWHAMHKY H3MeHeHHs aktuBHocTH K/II' mox mericTBueM
¢uroropmonoB. J{Jst 3TOro anepoHOBbIE CJIOM WHKYOMpOBaiu B TedeHue 8, 16, 24, 48 u 72 4acoB U aHATM3UPOBAIIU
aKTUBHOCTH pa3nu4Hbix ¢popm K/I' ¢ momompio HatuBHOTO [TAAI snmekTpodopesa. Ilpu 3Tom B KadecTBe cyOcTpara
Jutst BeisiBNieHUsT akTuBHOCTH KJII' ricmonb3oBaniu kcanTuH U runokcantuH. KJII' B mpucyrctBum 'K 3HaunTensHyo
aKTHBHOCTb MpOSIBIISUIA yKe IMocie 8 4yacoB MHKyOauuu aneiipoHoBoro cios. [lanbHeiiliee yBennueHHE BPEMEHU
MHKyOanuu ajneiipoHoBoro ciost B npucytctBud ['K npuBoamio k cymiectBeHHOMY ycwieHuio aktuBHocTu KJI'. B
npucyrctBun 'K nHa 72 wacy nHabmonmanoch cHmwkeHue aktuBHocTH KJII'. MakcumanbHast aktuBHOCTH KU
HaOmronanack Ha 48 yacy uakyOarmu B npucyrcteun ['K.

WukyOanust aneiipoHOBOrOo ciios B mpucyTcTBuM Toiibko ABK (SMKM) mpuBoauio K MosBICHUIO ciaboil
OemkoBoi moJockl ¢ akTuBHOCTRIO KT Tompko Ha 24 uacy mHKyOammwu. [Ipm mampHeimem yBenwdeHWH BpeMEHU
naKyOarm (48 m 72 waca) mpuBommio K yeenmueHumro aktuBHOCTH KJII'. Tlpm 3ToM HEOOXOOMMO OTMETHTBH, UYTO
aktuBHOCTH KJII' B mpucyrctBum ABK OpLta 3HaunMTeNnsHO HIDKE MO cpaBHeHHIO ¢ neiictBueM Tonbko K. Ilpm
COBMECTHOM BHeCeHHMH B HHKyOamuoHHyo cpeny 'K m ABK cymecTBeHHBIX pa3iu4uii B TOPMOHO3aBHCHMOI
aktuBarm KJII' mo cpaBHEHHIO C MPEOBIAYIIMMH YCIOBHSMH OJKCIEpUMEHTa (B NpUCYTCTBHHM ToibKOo ABK)
o0OHapy’keHO He OBLIO.

OTu pe3ynbTaThl MOKa3bIBAIOT, uyTo mox neiictBueM 'K B aneipoHOBOM cioe 3epHa MIIEHHUIBI MPOUCXOAUT
aktuBanusa KJI'. Ycunenne aktusnoctu KJII” MOXeT yBenTM4nBaTh reHEpaIuIo.

Hamu pesyneratsl Brepsble JeMOHCTpupyroT ADK - reHepupytomyto aktuBHocTh KI'Jl anelipoHoBOro cios
3epHa MiueHUIBl. [loydeHHbIe pe3ybTaThl YKa3bIBalOT Ha TOPMOHANBHBIN XapakTep peryisnuu aktuBHocTH K/ B
JIeHipOHOBOM cJloe 3epHa miueHuIbl. Hamu BriepBeie 1mokaszaHo, 4ro aktuBanms K/ aBisroTcst oTHUM M3 TIEPBHYHBIX
a¢¢pexroB I'K B ameiipoHoBoM cioe 3epHa mmenuisl. B mpucyrctBum ['K axtuBaBIe (popmbr KJIIT HenmpepbBHO
MIPUCYTCTBYIOT B aNEHPOHOBOM cjoe 3epHa mmieHuIsl. Jleficteue ABK B anelipoHOBOM ciioe 3epHa MIICHUIIBI
HarpaBiieHo Ha 3azepkKy 'K 3aBucumoit akruBauuu KJI' unMeHHo Ha panHux ctaausx aercteus ['K.

Jumepamypa
1 Bantowun B.@. Anonmo3s y pacmenutl // Ycenexu 6uonocuyecxkou xumuu. - 2001. - T. 41. - C. 3-38.
2 Bucenbaes A.K., Kenuee A.M. Bepcumbaes P.H. Yuacmue si0epuvix Oe30KCUpubOHyKlIeds 8 peanu3ayuu
OHMO2eHeMU4ecKy NPOZPamMmMUposanHoll subeiu Kiemox aieipoHo8o2o cios 3epHa nuteHuywl // Hzeecmus HAH PK,
cepus buonocuuecxas. - 2003, évin.5. - C. 35-42.

157



Becrauk KasHY, cepust 6nonornueckast, Ne3 (48), 2011

3 Jiang M., Zhang J. Effect of abscisic acid on active oxygen species, antioxidative defense system and oxidative
damage in leaves of maize seedlings // Plant Cell Physiol. - 2001. - Vol. 42(11). - P. 1265-1273.

4 Bapabou B.A. Mexanuzmvi cmpecca u nepexuchoe okucienue aunuoos // Ycnexu cospemennol 6uonocuu. -
1991.-T. 111. - Boin. 6. - C. 21-28.

5 Montalbini P. Xanthine dehydrogenase from leaves of leguminous plants: purification, characterization and
properties of the enzyme // J. Plant Physiol. - 2000. - Vol. 156. - P.3-16.

6 Montalbini P. Inhibition of hypersensitive response by allopurinol applied to the host in the incompatible
relationship between Phaseolus vulgaris and Uromyces phaseoli // J. Phytopathol. - 1992 (a). - Vol. 134. - P. 218-228.

TyXKbIpbIM
Bunaii nominin anedipon kabarrtapbinbiH KT depmentrepinin OenceHainiriniy ¢uToropMoHmap apKbliIbl
perrenerinairi kepcetingi. KJI' pepmentiniy Oencenmi kyire kemyine ['K Tikeneit acep ereni nen 6omkayra O0oaib.
AJ OHBIH TaOWFU aHTOTOHUCTI aOCIM3 KBIMIKBUTEI OYJT MOAENmbaiK xyhene kepicimme, K/II' GenceHmimirin texeyre
OarprTTanrad. COHBIMEH KaTap,aTalIMBIII GepMEHT OEICEHATIT] yaKbpITKa KATBICTHI PETTEIIIT OTHIPAIbI.

Summary
For the first time we showed ROS generating activity of xanthine dehydrogenase in aleuronic layer of wheat
grain. According to the data activity this enzyme is under regulation of phytohormones. One of primary effects of GA in
aleuronic layer is the activation of xanthine dehydrogenase. The enzyme is always in active form in presence of GA.
Action of ABA is directed on slowing down activation effect of GA on early steps.

Homziak J.

THE NEED FOR AQUATIC RESOURCES MANAGEMENT
PROGRAMS IN KAZAKH UNIVERSITIES
(University of Vermont, USA)

Abstract: Kazakhstan is an arid country with limited water resources. These resources are critical for both
economic development and for the conservation of the countries natural resources, aquatic and terrestrial. While some
of the waters have been damaged in past development, Kazakhstan has begun to make the effort to reverse these trends,
from reducing pollution burdens to waterways, to promoting sustainable water use policies, to restoration of the Aral
Sea. The responsibility for carrying out these ambitious programs will fall to the students of today. There is an urgent
need to increase the knowledge of university students in Kazakhstan about the structure and organization of aquatic,
inland marine and associated coastal ecosystems, and to promote their conservation, restoration and sustainable use.
Students who have this knowledge area key resource in the sustainable development of Kazakhstan. They form the
cadre of future environmental scientists, resource agency staff, teachers, and leaders of business, community and
volunteer organizations that will ensure that sustainable development guides the future of Kazakhstan.

Context and Need: Sustainable and science based resource utilization in aquatic and coastal ecosystems in
Kazakhstan are articulated in the national conservation strategy, which also lays out how it may be achieved: [1]

- “Preparation of a cadastre of water reservoirs of the Republic determining the significance of its biological
resources;

- Provision for complex utilization of biological resources of water eco-systems (on the basis of the cadastre
assessment);

- Conducting systematic research on the identification of bioresource reserves and exploitation standards;

- Isolation of reservation plots of the water-coastal eco-systems;

- Conservation of native, especially endemic species within an eco-system”.

Education and training in ecology is a priority for Kazakhstan in its transition to sustainable resources
management. These efforts to increase of environmental knowledge have begun. Teachers are receiving training to
include environmental education elements in pre-university programs. Of particular importance is the “...training of
specialists ...to participate in implementation of the scientific, technical and educational programs on... ecology
problems and ... in carrying out... managerial activities...” [2].

There is a tremendous need for improved understanding of aquatic ecosystems and resources in Kazakhstan.
Kazakhstan has about 30,000 km? of inland waters, with 107 species of fish and an undetermined number of marine and
aquatic invertebrates [3]. Kazakhstan contains a large part of the huge west/Central Asian endorhetic basin that includes
the Caspian and the two largest lakes in Central Asia — the Aral Sea and Lake Balkash. Such isolated aquatic
ecosystems systems, in arid climates, frequently harbor a high degree of endemism [4]. The coastal areas also form
important but vulnerable ecosystems. Some important Kazakh examples [5] are the tugai forests in the Ili-Balkash
region, the coastal desert along the northern and eastern shores of the Caspian Sea, and the fresh and salt lake marshes
of the Naurzum and Korgalzhyn State Nature Reserves.

Freshwater wetlands in Kazakhstan, including lakes and wetlands, comprise a key stopover point and cross-roads
for millions of migrating waterfowl on multiple trans-continental flyways. They also provide critical nesting habitat for
waterfowl. Steppe lakes of Kazakhstan are affected by dramatic seasonal changes in hydrology, chemistry and biology.
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