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JIOKAJIN3AIINA BUOCUHTE3A JINIINJJOB ¥
CHORELLA VULGARIS IIPU BO3JENCTBUUN MOHOB
IOUHKA, CBUHIJA M IU3EJBHOI'O TOIIJINBA

[MpencraeneHbl faHHbIe 06 MHTEHCMBHOCTM GMOCMHTE3a NUNNAOB Pa3nUYHbLIX
KrnaccoB B KNETOYHbIX CTpykTypax Chlorella vulgaris Beijer. npu Bo3gencremm zZn?,
Pb%" 1 ansenbHoro Tonnmea. MokasaHo, YTO CyMMapHOe cofepaHue NMMUAoB 1 1X
pasnunyHbIX KNaccoB B XnoponnacTtax v LuTonnasmaTuyeckon pakumm n3ameHseTcs
B 3aBUCMMOCTY OT NPUPOALI TOKCHKaHTa. Bkriouenune "C-aueTaTa B nunuasl pasnny-
HbIX KNacCoB CBUAETENbCTBYET O NepeMELLEHNM CMHTE3a afanTUBHbIX KIacCcoB NMu-
[OB 13 XITOPONAacToB B LMTOMMasMaTnyeckne cTpykTypbl. CogepkaHne nurMeHToB
(xnopocunnos a u b, eonnrMeHToB) NPV BO3AENCTBUM LIMHKa 1 CBMHLIA yBENn4YnBa-
eTCcs, a AN3enbHOro TonnmBa — ymMeHbLuaeTcs. [Mpu 3Tom Hapsay ¢ yBenmyeHneMm Ko-
nM4ecTBa XJI0PONacToB UX pa3mepbl CYLLECTBEHHO YMEHbLLLAKTCS.

14
Knouesvie cnosa: xnopogunnel, eonuemenmet, sxniouenue ' C-ayemama,
JIUNUObL, UOHBL YUHKA, UOHBI C8UHYA, Ouzenvhoe monaueo, Chlorella vulgaris.

M3BeCcTHO, UTO CUHTE3 AUIIMAOB ¥ PACTEHUN AOKAAU30BaH IIPEeUMYIIeCTBEHHO
B XAOpomAacTax [32], B KOTOPHEIX de NOvVo CUHTE3UPYeTCs OOABIIMHCTBO JKUPHBIX
KHMCAOT, ¥ AHUIIb HEe3HAUUTEABHO — B MUTOXOHAPHUIX [29]. LIMTO30Ab KAETOK pac-
TEHUU B CHHTE3€ KUPHBIX KUCAOT yIaCTHs He IIPUHUMAaeT, OAHAKO B HeM (PyHK-
IUOHUPYET CUCTeMa YAAWHEHUS allUABHOM IelU 3a CYeT IPUCOEAUHEHUS ABYX-
YTAEPOAHBIX ()parMeHTOB K anuAbHOU Henu Cig u Cig KUCAOT, IPU 3TOM IIOAyYa-
IOTCSI JKUPHBIE KUCAOTHI, UCIIOAB3yeMble TTpU 06Pa30BaHUN BOCKOB M 3alaCHBIX
AUTIUAOB [26]. Kpome TOTO, CUHTE3 AUTTMAOB B KAETKaX pacTeHUY BO3MOJKEH U B
IUTOIIAA3MeE 3a cyeT aneTuA-KoA, oOpa3syroljerocs B Ipolecce OKUCACHUS JKUP-
HBIX KUCAOT, KOTOPBIE 3KCIIOPTUPYIOTCSI B IIUTOIIAA3MY M3 IIAACTUA, TAE UX KOAU-
4eCTBO OCOOEHHO BEAUKO (B OCHOBHOM 18 : 1 m 16 : 0) [32]. OpHAKO IIpU BO3AEH-
CTBUU CTpeccopoB, Hamnpumep y Potamogeton perfoliatus L., BbIpallleHHOTO B
npucyrcteur Cd2+, Cu?* u Zn?*, NpOMCXOAWUT aKTUBHASI CTPYKTYPU3AIUs Me-
TabOAM3Ma C IeABI0 IOAAeP>KaHUS (PYHKIIMOHAABHOTO CTaTyca KAETOYHBIX
cTpykTyp [31]. I'lpu 3TOM AUNMACHHTE3Hass aKTUBHOCTH MOJKET YBEAMUYNUBATHCS
He TOABKO B XAOpPOIIAACTax [27], HO U B APYTUX IIAACTHAAX, KOTOpBIEe OepyT Ha
ce0s (PYHKIUIO IOAAEPIKAHUS TOMEOCTaTUYeCKOTO YPOBHS AUIMAHOTO COCTaBa
KAETOK, CUHTE3UPYS AUMUABL, HEOOXOAUMBIE AT AAANITUBHOU IIEPECTPOUKU KAe-
TOYHBIX MeMOpaH IIpu POPMUPOBAHNU TOKCUKOPE3UCTEHTHOCTH KAeTOK [32]. Pa-
Hee HaMU YCTaHOBAEHO, UTO IIPU BO3AEMCTBUY MOHOB IIMHKA U CBHHIIA Y XAOPEA-
ABI BO3pacTaeT BKAloueHue 14C-amerara B AUIIMABL, HO COAEPIKAHUE XAOPOQUA-
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AOB a u b ymensltaerca [3]. [Ipu nepecTpoiike KA€TOYHOrO MeTabOAU3Ma 4acTO
MIPOUCXOAUT U UMIOPT AUITUAOB OOPATHO U3 IUTONAA3MBI B INACTUABI (IPOTUBO-
TOK AMIIMAOB), YTO HEOOXOAUMO AAS @AQIITUBHOM CTPYKTYPHO-(DYHKIIMOHAABHOM
IIepecTporKU MeMOpaH KAETOK U NAacTHp [32]. B cB43m ¢ 3TUM BO3HHUKaeT BO-
npoc 00 M3MeHeHUM AOKAAM3AlluU U UHTEHCHBHOCTU CHHTEe3a AMIIUAOB Pa3AMy-
HBIX KAQCCOB B PACTUTEABHBIX KAETKAX IIPU CTPECCOBLIX, B TOM YHCAE TOKCHYEC-
KUX, BO3AeNCTBUAX. [1py U3ydeHUN BOAOPOCAEH 3TOT BOIIPOC Ba’KeH KaK C TOUKU
3peHus MOHUMaHUS (POPMUPOBAHUS TOKCUKOPE3UCTEHTHOCTH B YCAOBHSIX 3a-
IDA3HEHUsS BOAOEMOB, TaK U AAS BBIICHEHUS MEXAHU3MOB PEeryAdllid CUHTe3a
AUIIMAOB Pa3AWUYHBIX KAACCOB IIPU KyAbTUBHpoBaHuu [7, 24]. CoraacHo mpeaBa-
PUTEABHBIM WCCAEAOBAHUSIM, WOHBI HEKOTOPHIX METAaAAOB M He(TermpoAyKTHI
BAMSIIOT Ha MHTEHCUBHOCTh M HAllPABA€HHOCTh OMOCHHTE3a AUIIUAOB Y XAOPEAABI
[3—3].

Lleapr pabOTBl — YCTAHOBUTH AOKAAM3AIWIO U MHTEHCHUBHOCTH OMOCHHTE3a
AUIIMAOB M UX KadecTBeHHBIU cocTaB y Chlorella vulgaris Beijer. mpu BO3AEUCT-
BuM MOHOB Zn2*t, Pb%2*t u amseannoro tomamsa (AT).

Martepnan U MeTOAMKa UCCAEAOBAHMN. XAOPEAAY BBIPAIIMBAAM B YCAOBUSX
HAKOIMTEABHOU KYABTYPHI B AIOMEHOCTAaTe IIPU OCBENIeHUH AaMIIaMU AHEBHOTO
cBeta (2500 AK) u Temneparype 20 = 1°C Ha nmuTaTeabHOU cpepe OuTIpKeparb-
Aa B Mopudukanuu Llenaepa u 'opema (Ne 11) [14]. B akcriepuMeHTaxX K KyAbTY-
pe AOOaBASIAM BOAHBIE PAcTBOPHBI conel MeTaaroB ZnSOyux7H)O u Pb(NOj), u3
pacuera Ha moH: Zn2+t — 50 mr/am3, Pb2+ — 0,5 mr/am3, uto cooTBeTCTBYeT 5
HAK prioxosr ¥ AUBEABHOE TOIIAUBO B KoAndecTse 0,5 MA/AM3, 9TO COOTBETCTByeT
10 TTAK pri6x0s [6, 21]. B KauecTBe KOHTPOASI HCIIOAB30BAAY KAETKH, BBIPAI[€HHEIE
B cpeAe 0e3 TOKCUKAHTOB. [leproa MHKyOamuu BOAOPOCAEH COCTABASA 1 u 7 cy-
TOK. KOHIIeHTpallusgd TOKCUKAHTOB U IPOAOAKUTEABHOCTH MX BO3AENCTBHUS BBI-
OpaHBl C y4Y4eTOM paHee YCTAHOBACHHOM HAaMU HAUOOABIIEU BBIPA’KEHHOCTHU
CTPYKTYPHO-METaOOAMIECKUX MEPECTPOEK B KAETKAX XAOPEAABI TPU YKa3aHHBIX
3HaueHusax [4, 5, 11].

KAeTKH XAOpEeAABl TOMOTEHHW3WMPOBAAW B MEXaHMYECKOM T'OMOTEHHM3aTope
(7000 06/MmH) B WMHKYOAIlMOHHOM pacTBope U IleHTpudyrupoBaru (3000 g,
10 muH). Hapocap0uHYyIO KMAKOCTh paCCMaTPUBAAM KaK [UTOIAA3MATHUYECKYIO
dpaknuio, KoTopas, Mo pe3yAbTaTaM MHUKPOCKOIIMYECKOTO KOHTPOAS, HE COAEP-
>Kana XA0OpomnAacToB. VX BBIAEASIAM U3 OCajpKa IIO0 METOAY [8] ¢ MCIIOAB30BaHUEM
CTYIIEHYATOIO MeHTPU(YTUPOBAHUS B I'PAAMEHTe IIAOTHOCTU mnepkoaa (40/70%).
XAOpOoIAACTHL OTOMPaAU Ha rpaHulle as 40/70% nepkoaa U pacTBOPsIAU B Oyde-
pe (0,33 M copbur, 50 MM Ttpunuz, 2 MM SATA, 5 MM [-MepKanTO3TaHOA,
pH 8,0).

MNHTeHCUBHOCTh OMOCHHTE3a AWIUAOB OI€HUBAAU IIO BKAIOUEHUIO
[1-14C]-ameTara Harpus. LIMTONMAa3MATUYECKYIO (DPAKIUIO M BHIACACHHBIE XAO-
poraacThl nHKyOupoBaau ¢ 200 KBk [1-14C]-amnerata HaTpust ipu Temmeparype
20°C u ocemennn 2500 Ak B TeueHUe 90 MuH. [Tocae OCTaHOBKU peaKIIUM TPUX-
AOpyKcycHOM kucroTou (10%) axcTpakThl neHTpudyruposaau (3000 g, 15 mun),
3aTeM OTAEASIAM OCAAOK, M3 KOTOPOTO AWUIIMABI 9KCTPArupoBaAm XAOPOdOpM-Me-
TaHOABHOM cMechbio B cooTHomeHuu 2 : 1 mo meropy ®Poaua [9]. Heaunupunie
IpUMecHu M3 XAOPOPOPM-METAHOABHOTO 3JKCTPAKTa YAAASIAU OTMBIBAHUEM
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1%-uBIM pacTBOpoM KCI [19]. KoAnuecTBO OOIIUX AMIHMAOB OIPEAEASIAU BECO-
BBIM METOAOM IIOCA€ OTTOHKM 3KCTparupymoliel cmecu [9]. PazpereHne AUIMAOB
Ha (PpaKOuM OCYIIECTBASIAU METOAOM BOCXOAAIEN OAHOMEPHOU TOHKOCAOMHOU
XpomaTorpaduu B CUAMKATreAe Ha CTEKASHHBIX MTAACTUHKAaX ITOCAE TIpeABapuTe-
ABHOTO aKTHMBUPOBaHUS paspeasroniero crod [10] ¢ Mcrmoab3oBaHUEM B KaueCcTBe
MMOABVJKHOM (Pa3bl CMeCH reKCaHa, AMSTHUAOBOIO 3(huUpa U AEAIHOW YKCYCHOU
KUCAOTHL B cooTHoIIeHnu 70 : 30 : 1. XpoMaTorpaMMBbl IPOSIBASIAU B IIapax KPUC-
TAANUECKOTO MoAa. KOANMYeCTBO HEMOASIPHBIX AUIIMAOB OIIPEAEATIAN OMXPOMAT-
HBIM MeToAOM [19] cnekTpodoTOMeTpruYeCcKH IIpU AAMHE BOAHEL 615 HM. Copep-
kaHue PocHOAUIUAOB HAXOAUAM IO KOAMYECTBY HeOpraHudeckoro gocdopa no
MeToAy BachKOBCKOro mocae ux MmHepaamsanuu npu tremueparype 180°C [33].
PapnoOaKTUBHOCTE 00pa3lloB M3MepSIAM Ha CIUHTUAASIIMOHHOM CYETYUKe
LS-100C Beckman (CLLIA) u BbIpa’karu B UMII/MHUHMT AMIIHAOB.

XAOPOMNAACTBL UCCAEAOBAAU IIPU OMOIYA MUKpocKkoma MBI-15, yBeanuenue
x600. KoanuecTBO XAOpPO(HUAAG U (DEOTIUTMEHTOB OIIPEAEASIAU CIIEKTPOPOTOMET-
puuecku 1o pAuddepeHIInarbHBIM clleKTpaM ux noraouienus [16, 17]. Coapepixka-
HUe OeAKa yCTaHAaBAUBAAU OOILIENPUHATEIM MeTOAOM NAoypu. IloryueHHEBIE pe3y-
ABTaThl 0OPabOTaHBI METOAAMU BapHAIlMOHHOM CTAaTUCTHUKHU [13].

Pe3yasmamust uccaedosanuil u ux oocyicdenue

W3BecTHO [36], 9TO BOAOPOCAU MOTYT HaKallAMBAaTh METAAABL B KOAMYECTBE, B
MECSITKY TBHICTY pa3 IIPEeBBIIIAIoIeM WX COAep’KaHHe BO BHelllHel cpepe. Tak,
YCTQHOBAEHO, YTO Y MOPCKUX MUKPOBOAOPOCAEN KAETOUHBIE AUITHUABI CBA3BIBAIOT
19% cBuHIa 1 15% ITUHKQE, a OeAKoBas (PPaKIUsa UX KAETOK — 27% MeAUu U CBUH-
na — A0 19% oO11ero copepskaHust METAAOB B cpepe. [ToCKOABKY XAOPOIAACTBI
SBASIOTCSI BBICOKOOEAKOBBIMU CTPYKTYpPaMu M B HUX IPEUMYIIeCTBEHHO AOKaAM-
30BaH CUHTE3 AUIMHUAOB, MOJKHO ITPEATIOAOKUTD IIPSIMOE BO3AEUCTBUE MOHOB Me-
TAAAOB Ha CTPYKTYPY XAOPOIAACTOB M COAEP’KaHNe B HUX IIUIMEHTOB [32].

[ToAryueHHBIE AQHHBIE IIOKazaAu (Taba. 1), 4To copep’kaHMe XAOpPOdHAAA A
npu BospericTBum Zn2t B Teuenwme 7 cyT BO3pacTano Ha 25%, xAopoduara b — Ha
18%, deonurmeHTOB — Ha 6,4% MO CpaBHEHMIO ¢ KOHTpoAeM. [1pu Bo3aeHcTBUU
Pb2+ B Teyenue 1 CyT KOAUYECTBO XAOPO(UANOB a U b TAKIKE YBEAMYUBAAOCEH CO-
OTBeTCTBeHHO Ha 12 u 25%, a peonurmenToB — Ha 12%. ITpu Bo3petictBuu AT B
TeueHUe 1 CyT copeprKaHue XAOPOUAAE a YMeHBIIaAOChk Ha 20%, xropoduanra b
— Ha 23%, peonurmeHTOB — Ha 9% IO CpaBHEHUIO C KOHTPOAEeM. BAausiHue 1uH-
Ka Ha 3TOT IIoKa3aTeAb MOJKHO OOBSICHUTH BHICOKOUW IPOHUIIAEMOCTBIO KAETOU-
HBIX MeMOpaH A €TO MOHOB, UX MOABUKHOCTBIO B KAETKE M KOMIIAEKCOOOpa3sy-
IOllleN CIIOCOOHOCTBIO, @ CBUHIIA — BBICOKHM CPOACTBOM K O€AKaM U IIPOYHBIM
YAEP>KMBAHUEM 3TOrO METaAAa B COCTaBe METAAAOTUOHEHHIIOAOOHBIX KOMIIAEK-
coB [15, 35]. HedTenpoAYKTHI, KaK OpraHndecKue BellleCTBa C IOBEPXHOCTHO-aK-
TUBHBIM 3 PeKTOM, 00AaAaI0T MEMOPAHOTPOIIHEIM ACMCTBUEM, B CBSA3U C YeM UX
BAMSHUE Ha ITUTMEHTEI MOJKeT OBITb KOCBEHHBIM U CBSA3aHHBIM C MOAUMUKAIINEN
CTPYKTYPHI U IIPOHUIIAEMOCTBIO MeMOpaH KaeTOK. [TpeoOaapaHMe B UX COCTaBe
apoOMaTHUYEeCKUX YTAEBOAOPOAOB M BBEICOKAS BSA3KOCTb CIIOCOOCTBYET OOAee AAU-
TEeABHOMY KOHTaKTy TOKCHKaHTa C IOBepXHOCTEIO KAeToK [30]. Kpome Toro, y 60-
ABIIIMHCTBA BOAOPOCAEN IIPH OCTPOM BO3AENUCTBUU HeTU U He(TENIPOAYKTOB
NIPOUCXOAUT CHUJKEHHe WHTEeHCHUBHOCTU (DOTOCHHTE3a U YCUAEHHEe ABIXaHUS,
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1. Conepxanne X10popHILIOB 1 (l;eOIII/lI‘MeHTOB (MKT/IM® KyJbTYpaTbHO# Cpejibl) y
Ch. vulgaris nipu Bo3aeiicreuu Zn’", Pb** u qu3e1bHOrO TOILIMBA M+tm,n=25)

CopepskaHue MUTMEHTOB Deomurmen-
BapHaHThI OIBITa
XA @ ‘ xA. b ‘ XA a+b ‘ beonurmMenThI TBI/XA. @
Koutpoasn 108,41 = 64,29 £ 172,70  258,9 = 18,38 2,39
(1—7 cyT) 16,78 7,62
Zn%* (7 cyr) 13525 = 7564 + 210,89 275,5 = 16,46* 2,04
13,36* 6,14*
Pb2+ (1 cyT) 121,77 = 80,61 = 202,38 290,6 = 16,71* 2,39
16,96* 7,38*
AT (1 cyT) 86,99 = 49,65 = 136,64 236,3 = 12,79* 2,70
7,34* 6,67*

* PasAwuusi IO CPAaBHEHUIO C KOHTPOAEM AOCTOBepHEI, p < 0,02—0,05.

MIPUBOAIIEE K aAAIITUBHBIM IIepecTPOrKaM (POTOCMHTETUUECKOTO allapaTa XA0-
POIIAACTOB, YTO BAMGET Ha copep>kaHue xAopoduaroB [20]. CBHUAETEABCTBOM
3TOTO SIBASIETCSI U TO, YTO ITIOBEPXHOCTHO-aKTHUBHEBIE BellleCTBa CIIOCOOCTBYIOT BhI-
XOAY M3 KAETOK BOAOPOCAEU MOHOB MapraHIa U IUHKa [25], cBI43aHHEBIX € POTO-
CUHTE30M U HEeOOXOAVMBIX AAS OOpa3oBaHUs KUcAopoaa [22]. Takum obpaszoM,
BO3AEUCTBUE MOHOB MeTaAroB U AT Ha copeprKaHue MUIMEHTOB Pa3HOIIAAHOBOE,
BEPOSITHO BCAEACTBUE PA3ANMUYHBIX MEXaHHW3MOB MX IPOHUKHOBEHUS B KAETKU U
BAMSIHUS Ha CTPYKTYPHO-(PYHKIMOHAABHBIE KOMIIOHEHTHI MeMOpPaH 1 IUTMEeHTHI.

CooTHOIlIeHNEe COAEPKAHUSA (PEONMUTMEHTOB U XAOPO(UAAA @ ITOKA3BIBAET,
YTO IIPM BO3AENUCTBUH MOHOB IIMHKA OHO CHUXKAAOCh Ha 15% IO CpaBHEHUIO C
KOHTPOAEM, HOHOB CBHHIIA — OBIAO OAM3KUM K KOHTPOABHBIM 3HAQUYEHUSAM, a AU-
3eABHOI'O TOIIAUBA — BO3pPacTaro Ha 13%. B 1leAoM He3HaUUTEeABHOE KOAUYECTBO
XAOPO(UAAG @ U IpeoOAapaHue (peonurMeHTOB (peoduTtuH, peodopdbup, XA0pPO-
dUAATA) MOJKHO OOBSICHUTE TEM, UTO OHU SIBASIOTCS IPOAYKTAMU Pacliapd XAOpPO-
drrnra a.

OO0111ee copeprKaHue AUIIUAOB B KOHTPOAE B IIMTONAA3MATUYECKOU (ppaKiium
ObINO Ha 41% MeHBIIIe, UeM B XAOPOIAACTax (pUC. 1), YTO coraacyeTcs ¢ OOILIUM
NIpeACTaBAEHHEM O IIPEHMYINeCTBeHHOM AOKAaAM3alluy CUHTEe3a AUITHMAOB B IIAAC-
THAax [32]. CopeprkaHUe AUNKAOB B ITUTONIAA3MaTHUYECKOM (PPakIMU M XAOPO-
TIAAQCTaX IIPY BO3AEMCTBUU MOHOB IIMHKA U CBUHIIA PA3AMYAAOCH, YTO, OUEBHUAHO,
CB3aHO C IPUPOAOM TOKCHKAHTA. Tak, MOHBI Zn?T IpakKTHYeCKU He BAUSAM, a
HWOHBI CBUHIIA YBEAMYUBAAU €TI0 B UTOIIAA3MaTUYeCKOU ppakuuu Ha 44%. B xro-
poIAacTax 3TOT MOKa3aTeAb IIPAaKTUYECKU He U3MEHUACS (CM. puc. 1).

WaTeHncnduKanys CUHTe3a AUIUAOB B IIUTONAA3MATUIECKON (PPaKIUU IIPU
BO3AeiicTBUM Pb2T coBmapaer ¢ yBeAMdeHHeM COAepIKaHMst (DEOMUTMEHTOB (CM.
TabA. 1).

Hamu YCTAHOBACHO, YTO AU3EABHOE TOIIAMBO O6yCAOBAI/IBaeT yBeandeHue co-

AEPIKaHUS AMITUAOB B ITUTOINIAA3MATUYECKOU PpaKIiuu Ha 46%, a B XAOpOIIAacTax
— Ha 13%. B 11earoM mpu peticTBUU MOHOB CcBUHIA U AT KaK TUNIMYHBIX TOKCUKAaH-
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TOB BO3pacTaeT COAEp-

>KaHHe AUIUAOB B IUTO- E 7
AA@3MaTUYeCKOU (Qpak- S
1TUHY, a TaK)Ke U3MeHseT- \%; 67
Cd WX COOTHOIIEHWE B = 5
IIOAB3Y TOCAEAHEN, 4YTO g 2
coraacyeTcs C AQHHBIMU 3 g4
00 aKTWBAIMM CHUHTE3a 5
AUIIUAOB BO BHEXAOPOII- ; 3 I p
AAQCTHBIX CTPYKTypax z .
IPU BO3AEUCTBUY MOHOB § 2 !
MeTarroB [31]. §
=]

B cBs3u c BBIIEN3- % !

AO>KEHHBIM Ba’KHO OBIAO 8 0 . — ——

YCTQHOBHUTL OCOOEHHO- Koumpoav — Lunx (7 cym) Ceunen (1 cym) AT (1 cym)
CTH (PPaKIUOHHOIO CO-

cTaBa AMIIMAOB B IIUTO- i

. 1. Conepxanne nTUNMHUAOB B KIeTOuHBIX (pakuusax Ch. vulgaris mpn
nAasMaTH4ecKou quaK' BO3/IeHCTBHN TOKCUKAHTOB (M + m, n =5). 31ech M Ha puc. 2: | — 1u-
IHUU U XAOpPOIIAACTaX TomIa3MaTHdeckas GpaKnus; 2 — XIOPOTITACTHI.

XAOpeAnbl. OKa3aaocs,

4TO COAep’KaHHe Tpua-

nuAraniieporoB (TAT) B

KOHTPOAE B IIUTOIIAA3MATUYECKOU (PPaKIMU M XAOPOIAACTAX IIPAKTUUYECKU He
pasanganroch (puc. 2). [Ipu 3ToM KOAMUECTBO AMAIIUATAUIIEPOAOB (AAI) B xA0po-
naacTax O6b1A0 Ha 124%, a pochornnmpos (OA) — Ha 22% Ooablle, 4eM B IJUTO-
nra3MaTtudeckod dpaknuu. CopepsKaHUe He3TepU(UIIMPOBAHHBIX >KMUPHBIX
kucror (HOIKK) B xropomaacTax Takyke OBIAO Bhille (B 4,8 pasa). [ToaryuenHBIE
MAQHHBIE COTAQCYIOTCS C U3BECTHBIM (PaKTOM IIPeoOAaAaHMS B TUAAKOMAAX pacTe-
HUN YyTA€BOAHBIX IPOU3BOAHBIX AAT, GoAbIIero Koanuectsa pochaTupAUATANIIEe-
POAOB B CBOOOAHBIX BBICIINX JKUPHBIX KUCAOT, UCIIOAB3YEMBIX AAS CHUHTE3a AU-
nup0B [32]. [IpakTuuecku opuHakoBoe copepskanue TAIT B o6enx ppaKIugax Mo-
>KeT OBITh CBSI3@HO C MX HAaKONAEHHEM PAaCTUTEABHBIMU KAETKaMU ITPU BO3AEHCT-
BUM TOKCHUKAHTOB [I].

B omwrtHBIX OOpasiax copepskanuve TAI B muTonAazMaTUYecKoOM (ppaKium
IIPYU BO3AEMCTBUM MOHOB IIMHKA YMEHBIIAAOCHh Ha 24% (110 CpaBHEHMIO C KOHTPO-
A€eM), a UOHBI CBHHIIA U AU3eAbHOE TOIIAUBO CTUMYAHPOBAAM €70 HaKOIIAeHUe CO-
OTBETCTBEHHO Ha 16 u 73% (cm. puc. 2).

ChaepyeT OTMETUTD, UTO IIPU BO3AEMCTBUU MOHOB IIMHKA U AU3TOIIAMBA COAEP-
sxanue TAI' B XAOpONAACTax yBEAMYMBAAOCH COOTBETCTBEHHO Ha 47 u 15% mo
CPaBHEHMIO C KOHTPOAEM, IIPU BO3AEWCTBUU CBUHIIA — YMEHBIIAAOCh Ha 23%.
3HauuTeAbHOE YBeandeHue copepskanus TAIT B XAopomaacTax IIpu BO3AEUCTBUM
Zn2+ MorkeT GBITh CBSA3aHO C €r0 CTUMYAHMPYIOIIAM BAMSHUEM Ha CHUHTE3 AUIIH-
AOB, @ HAaKONAEHHE B IIUTONAA3MaTUYECKOM (PpaKOuu IPU BO3AEUCTBUM MOHOB
cBuHIla U AT — ynaoTHeHUeM MeMOpaH [11].

B numromaasmaTtudeckod dpaknmu AAIT HaKamAWBaAUCHL TPU BO3AEHCTBUM
BCEX MCCAEAOBAHHBIX BEIIECTB, B HaMOOABIIeH cTemeHu Pb2T u AT (B 2,0—2,5
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2. Coneprxanue Tpuarruneponos (TADN), muammnrmunepornos (JAT), pochomuminos (PJI) u nearepu-
¢urpoBanHbIX KUPHBIX KucioT (HOXKK) B xknertounsix ¢pakmmsax Ch. vulgaris npu BO3AEHCTBUH TOKCH-
KaHTOB (M £ m, n =15).

pasa 1o CpaBHEHUIO C KOHTPOAEM). B xaopomaacTax OTHOCUTEABHOE COAEPIKaHNe
AAT nipu Bosaeticteum Pb2+ u AT BospacTanro Ha 30%, a Zn?+t — cHMXaAroCh Ha
15%. Takum 06pa3oM, B IIUTOMAA3MAaTHUECKON (DPAKIIUU aKTUBHUPYeTCsT 00pa30-
BaHue AAT, 94TO Tak>Ke COTAACYeTCsI C MeMOPaHHBIMU ITIEPECTPOMKAMU B KAETKAX
BOAHBIX PacTeHUM IPU BO3AEWCTBUU MOHOB MeTaaroB [11, 31].

B ortamune ot AAD copepkanne DA B IIUTONAA3MATUIECKON (DPAKIUK IIPU
BospeiicTsuu Pb2+ u AT cHU3MAOCH COOTBETCTBEHHO Ha 16 1 29%, a B XAOPOIAAC-
Tax 1pu Bospekicteun Zn?t u Pb2+ — coorsercrBenHo Ha 23 u 17%. DTO MOXKeT
OBITH OOYCAOBAEHO KaK II€PeCTPOMKON MeMOpaH (YIAOTHEHHEeM), TaK M UX pac-
1enAeHWeM M3-3a akTuBaluuu gocdoaunas [31], a Takke ¢ yuactueM ocdart-
HBIX COCTaBASIONINX B ADYTHX MEeTaOOAMYECKUX ITpoIeccax ((PyHKIMOHNPOBaHUE
AT®-a3, obmen ocdaros) [1, 11].
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2. CooTHOmEeHUe OTHOCUTENLHOTO cofep:kanust TAI : JATL : ®JI : H3KK y Ch.
vulgaris Ipu Bo31eiicTBUM TOKCUKAHTOB, %

BapuaHTHI OIIbiTa \ LluTonrasMaTnaeckas (hpaKIys \ XAOPOIAQCTHI
Koutpoas (1—7 cyT) 42 :25:25:8 24:33:19:24
Zn?*, 5 TIAK (7 cyT) 28 :25:22:25 31:29:14: 26
Pb2+, 5 TIAK (1 cyT) 27:26:12: 34 18 : 44 :17: 21
AT, 10 TIAK (1 cyT) 40 :31:11:18 23:37:17:23

Copeprkanne HOKK B muTonaazMe Ipu BO3AEUCTBUU MCCAEAOBAHHBIX Be-
1IIeCTB YBEAWYMBAAOCH 10 CPABHEHMIO C KOHTPOAEM, B HAaMOOABIIIEH CTEeIleHH (B 7
pa3) — Pb2*, B xaropomnacTax uX KOAMYECTBO IIPU BO3ACHCTBUHU MOHOB I[UHKA U
AT yBeAM4nMBaAOCE COOTBETCTBEHHO Ha 21 u 7,5%, a Pb2t+ — YMeHBIIIAAOCh Ha 9%
IO CpaBHEHUIO C KOHTPOAeM. YBeandeHue copepykanusa HOKK cBsazaHo ¢ pac-
menaeHueM PoC@OAUIUAOB, KOTOPBIE, KAK OTMEYAAOCh, MOTYT HE TOABKO CAY-
KUTb UCTOUHUKOM (DOC(aToB, HO U UCIIOAB30BAThECI B SHEPreTHYeCKOM obecIle-
YeHUHN KAETOK, YCUAMBAIOIIEMCs IIPU BO3AEHUCTBUU TOKCUKAHTOB [1].

BrIsiBA€HHBIE HAMU U3MEeHEHUS CBSI3aHbI, OUEBUAHO, C BEITOAHEHUEM AUTTUAA-
MM Pa3AUYHBIX aAQNITUBHBIX (DYHKIMY IIPU BO3AEHMCTBUU BellleCTB Pa3HOW XUMU-
4eCKOU IpPUPOABL. OTHOcCHTeAbHOe copepykaHue TAIT B muTOonAasMaTH4eCKOM
(bpakIuy mpu BO3AEMCTBUHM MOHOB Zn2t cHmrkanrock Ha 33%, a ®A — Ha 12%
(TabA. 2). TTpu Bo3peticTBuH Pb2* u AT oTHOCHTeAbHOe copepkanue TAT Takke
CHIKAAOCEh — COOTBETCTBEeHHO Ha 33 11 5%, a O\ — Ha 52 1 56%, Toraa Kak KOAU-
yectBO AAD Bo3pacTano Ha 4 u 24% 1o cpaBHeHHUIO ¢ KOHTpoAeM. Aoas HOOKK
IPU BO3AEUCTBUU ITUHKAE, cBUHITa U AT Bo3pacTasra cooTBeTCcTBeHHO B 3,00, 4,25 u
2,25 pa3a.

B xAopomaacTax mpu BO3AEUCTBUM UOHOB IIMHKA OTHOCUTEABHOE COAEpIKa-
e TAT u HO)KK yBeamynBarOCh cOOTBETCTBEHHO Ha 29 m 8%, a AAT u OA
YMEHBIIAAOCh COOTBETCTBEHHO Ha 12 u 26%. MOHBI CBUHIJa CHU)KaAW OTHOCHUTE-
AbHOe copepskanue TAT Ha 25%, OA — Ha 11%, HO)KK — na 12,5%, AT — B He-
CKOABKO MenbIlet crenenu (TAI' — Ha 4%, DA — Ha 11%, HOOKK — Ha 4%),
apu 3ToM A0AsT AATD Bo3pacTara cOOTBETCTBEHHO Ha 33 u 12%.

Ycunenue cuaTesa TAI' B XxA0ponAacTax IpU BO3AEHCTBUU MOHOB IIMHKA 00Y-
CAOBAEHO, BEPOSITHO, VIIAOTHEHHEM MeMOpaH B KAETKaX BOAOPOCAHU, YTO MOKET
OBITH 3ALIUTHBIM MeXaHNU3MOM OT IIOBPE>KAQIOIEero AeMCTBUS M NPOHUKHOBEHUS
MeTarAd B KAETKY. Tak, KoamuecTBO TAI B KAeTKaX XAOPEAABI B CTPECCOBBIX
YCAOBHUIX MOXKeT AocTuraTtb 80% mx cyxoi 6uomacchl [2]. CHUJKeHHe UX COAep-
JKaHMS B XAOPOTAACTaX IPU BO3AEUCTBUU MOHOB CBUHIIA U B I[UTONAA3MaTHUe-
CKOM (ppaKIuu IPU BO3AEHUCTBUN BCEX NCCAEAOBAHHBIX TOKCMKAHTOB COIIPOBOXK-
AAeTCsl UHBIMU IlepecTporKaMyu MeMOpaHbl (M3MeHeHUe BSI3KOCTU M TeKYyuecCTH)
[11].

DochHOAUNHABL BXOAAT B COCTaB KAETOUHBIX MeMOpaH, BAUSIOT Ha UX TeKY-
4eCTh, PETYAUPYIOT CBSI3b KAETOK CO Cpepoy obuTanus [23]. B Hammx onbITax co-
AepkaHue (HOCHOAUIUAOB B IUTONAA3MATHYECKOW (PPaKIMU U XAOPOIAACTAX
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3. Bkimouenne *C-anerara B unuabi Ch. vulgaris npu Bosaeiictsun Zn*', Pb* u
au3eJabHOTo ToruBa (M + m, n =15)

Braroyenue '“C-aneraTa B AMIIMABI, UMII/MUH-MT

BapI/IaHTbI OITBITA

TAT \ AAT OA HIKK

LutonAazmaTuyeckas: ppakiiys
KonTpoas 48,50 = 2,12 46,25 = 1,77 43,75 = 4,59 52,00 = 5,19
(1—7 cyr)
Zn%* (7 cyr) 40,75 = 3,89* 58,75 = 6,83* 43,25 = 2,77* 52,25 = 3,18
Pb2+ (1 cyT) 50,00 = 1,41* 48,50 %= 56* 57,00 = 4,24* 4550 =+ 4,49*
AT (1 cyT) 46,00 = 4,38* 46,50 = 4,24* 50,67 = 4,02* 49,33 += 2,08*

XAOPOTIAACTHI

KonTpoas 47,00 = 2,18 49,17 =493 5550 = 5,19 49,00 = 5,61
(1—7 cyr)
Zn%* (7 cyr) 49,67 = 3,31* 50,83 = 5,51* 49,33 = 4,04* 54,67 = 3,61~
Pb2+ (1 cyT) 45,83 = 2,75* 46,00 = 2,29* 43,83 = 2,04* 48,00 * 5,14*
AT (1 cyT) 48,17 = 2,75* 50,33 = 551* 44,83 = 2,75* 48,33 =+ 5,43*

* PazAnuus 110 CPaBHEHUIO C KOHTPOAEM AOCTOBepHEL, p < 0,02—0,05.

IPY BAUSHUU MOHOB LIMHKQE, CBUHIA U AT CHU>XAaAOCh. OTO MOKET OBITh CAEACT-
BHEM CBS3BIBaHUS METAANOB (POCHOAUIINAAMH, KOTOPBIEe OOAQAAIOT BBICOKOU
COPOITMOHHON CIIOCOOHOCTBIO IO OTHOIIIEHMWIO K MeTaAAaM [34] u ux u3BAeUeHU-
eM 13 MeTaDOAMYECKOTIO ITyAd. AeNCTBUE AU3TOIIAMBA MOKHO OOBICHUTE CIIOCO0-
HOCTBIO He()TEIPOAYKTOB pa3pyllaTh IIAa3MareMMy, 3aMellasi MeMOpaHHbIe AU-
IUABL, B COCTaB KOTOPBIX BXOAAT M dochornnuasl [20]. IToryueHHBEIE AQHHBIE
MIOATBEPAUANCE IIPU U3yYEHUU CUHTEe3a AUIUAOB, OIeHEeHHOTO II0 BKAIOYEHUIO
l4C-ameraTa (Taba. 3).

Tak, npu Bospericteuu Zn?t Bratouennme '4C-amerara B TAT u @A B muTO-
TTAa3MaTUYeCKOM (PpakKIuy CHU)KAAOCh COOTBETCTBeHHO Ha 16,0 u 1,2%, a B AAT
— BO3pacTanr0 Ha 27% 110 CPAaBHEHHUIO C KOHTPOAEM, TOTAQ KaK BKAIOUEHUE METKHU
B HOJKK mpakTuyecku He U3MeHAAOCH. Bkatouenue 4C-ameraTa B TAT, AAT u
O\ UTOMAA3MATUYECKON (DPAKIMK NTPU Bo3pehcTBUH Pb2+ yBeAnunBaroch co-
oTBeTCcTBeHHO Ha 3, 5 1 30%, a B HOOKK — ymensbmanock Ha 12,5%. [1pu Bo3aeli-
CTBUU AM3eABLHOTO TOIIAMBA BKAIoueHHe 4C-amerata B TAT u HO)KK cHM>KaAoCh
Ha 5%, B ®/\ — Bo3pacTtaro Ha 16%, B AAl' — He M3MEeHSIAOCH.

TakuMm o6pa3oM, IpU BO3AENUCTBUM BCEX MCCAEAOBAHHBIX TOKCUKAHTOB CUH-
Te3 AUNHMAOB AKTUBUPYETCS NPEUMYLIECTBEHHO B IUTONAA3MAaTHYeCKOU (hpak-
uu. OpHako Zn2t Kak GUOTEHHBIM SAEMEHT ycHAMBaeT oOpasoBanume AAT, a
Pb2t+ u AT — @A, 9TO MOKeT OBITh CBSI3aHO C PAa3HBIM MEXaHU3MOM AEUCTBUSA
5TUX BeIeCTB Ha KAETOYHBIe MeMOpaHbl XAOpPeAAs! [11].
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4. Konu4yecTBo M pa3meps! xjopomiactos Ch. vulgaris npu Bo3eiicTBUN
TOKCHKAHTOB (M + m, n=15)

BapuaHTEI OmTbITa KOAH“f‘;Tf‘;Ongf;;f;CTOB ? AMaMeTp XAOPOIIAACTOB, MKM
KouTtpoas(1—7 cyT) 437,59 = 50,58 11,88 = 2,11
Zn%* (7 cyr) 3706,46 = 471,40* 4,48 = 1,36*
Pb2+ (1 cyr) 352,69 = 49,05* 11,20 = 1,64*

AT (1 cyT) 2051,89 %= 152,15* 6,80 = 1,32*

* PazAmums 10 CPaBHEHUIO C KOHTPOAEM AOCTOBepHEI, p < 0,01—0,05.

Brarouenue 4C-amerara B AMIMABLl XAOPOIIAACTOB IIPH BO3ACHCTBUM IIMHKA
yBeAnuuBanrochk (B TAT' — Ha 5,7%, B AAl' — Ha 3,5%, B HOOKK — nHa 12,0%) u TO-
ABKO B WA — cHwmkaroch Ha 11%. Tlpm BO3AEHCTBUM CBHHIIA BKAIOUEHUE
l4C-anerata 8 TAT, AAT, ®A 1 HOJ)KK yMeHBIIaAOCH COOTBETCTBEHHO Ha 2,5,
6,5, 21,0 u 2,0%, TOrpa Kak Ipu BO3AEHCTBUH AU3TONIAMBA BKAIOUeHMe 4C-areTa-
ta B TAI' u AAT Bo3pacTano Ha 2,5%, B DA\ — cHm>karock Ha 19%, a B HOOKK —
MpPaKTUUYEeCKU He U3MEeHSAOCh.

B IIeAOM CAeAyeT OTMETUTh YCUAeHUWe CUHTe3d AUIIMAOB B XAOPOIIAACTAX, 4YTO,
Hapsipy C O6paSOBaHI/IeM X OTAEABHBEIX KAACCOB B LII/ITOHAa3MaTI/I‘-IeCKOﬁ (bpaK-
Ouu, CBUAETEALCTBYET O IlepeMellleHnr CUHTe3ad AUIIMAOB 13 XAOPOIIAACTOB B ITU-
TOIIAA3MATUYECKUEe CTPYKTYPHI.

B cBs13M C MOAYYEHHBIMU AQHHBIMU OBIAO MHTEPECHO UCCAEAOBATH MOPQOAO-
TUYECKOe COCTOSTHUE XAOPOIAACTOB. X KOAMYECTBO B rOMOTeHATe KAETOK IPHU
BO3AENUCTBUU ITUHKA U AM3EABHOTO TOIAMBA YBEAMUYUBAAOCH B 8,5 1 4,7 pasa 1o
CPaBHEHUIO C KOHTPOABHBIMM IIOKa3aTEAsIMHU, a IPU BO3AEUCTBUU CBUHIA —
YMeHBIIAAOCh Ha 19% (Tada. 4). ITpu BO3AeMICTBUM TOKCUKAHTOB 3aMETHO YMEHB-
IaAcs AMaMeTp XAopomaacTos: Zn?t — na 63%, Pb%2t — na 6%, AT — Ha 43%
(puc. 3).

OO0u1eli 3aKOHOMEPHOCTBIO SIBASIETCSI TO, YTO IPU YBEAMYEHUU KOAWYECTBa
XAOPOIIAACTOB UX AMHEMWHBIE pa3Mephl CYLeCTBEHHO YMEHBIIAAUCH, OCOOEHHO
pu AeMCTBUU MOHOB IIMHKAE, B MeHbIlel cTrennieHu — AT. MoHbI CBUHITa, CKOpee
BCero, MHIMOUPYIOT CUHTE3 AUIIHUAOB B XAOPOIIAACTaX, IOCKOABKY He3HauUUTeAb-
HO CHU>KAeT UX KOAUYECTBO U pa3Mephl. MoHb! 1MHKa U AT, BEepOsATHO, CHU>KAIOT
CIIOCOOHOCTb XAOPOIIAACTOB K CUHTE3Yy AUIIHMAOB, UTO COIIPOBOJKAQETCSI M3MeHe-
HUEeM UX MOP(MOAOIMU (YMEHBIIAIOTCS pa3Mephl) U MHTEHCUBHOCTBIO 0Opa3oBa-
HUS (MX KOAWYECTBO B KAETKaxX 3HAQUUTEABHO Bo3pacTaeT). Panee mokazano [28],
4TO B KAETKaX Me30(DUAAA AMCTHEB IIHIEHUIBI KOAWMYECTBO XAOPOIIAACTOB Ha
KAETKY MEeAAEHHO CHUYKAAOCh B IIPOIlecce CTapeHUsI AUCTheB, KOTAQ IIPOUCXOAU-
Aa OBICTPast Aerpajpaliisl XAOPOIMAACTOB. VX pazMephl TakKe MOCTEIIeHHO YMeHb-
1aAuCh, HauboAee 3HAUMTEABLHO B KOHIle cTapeHus. [To>KeATeBIIUue AUCTBS TIPU
3TOM COAEP’KaAM MHOTOYUCAEHHBIE CTPYKTYpPBI, HallOMHHAIOIINe KalleAbKH’
JKUPa, KaK IIPU BO3AEHCTBUU Ha KAETKU XAOPEAABI AU3BEABHOTO TOIIAMBA (CM. PUC.
3, ). B cBA3M 3TuM, IIOAYUYeHHBIe HAMU PE3yAbTAThl MOT'YT CBUAETEABCTBOBATH O
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3. Mukpodororpaduu xaoporutactoB Ch. vulgaris mpu Bo3AeHCTBHN TOKCUKaHTOB, x600: @ — KOHTPOIB; 6
— Zn* (7 eyr); 6 — Pb*" (1 cyr); 2 — AT (1 cym).

BEPOSITHOM AeTpapaliui XAOPONAACTOB HPU MHTOKCHKAIuu., OAHAKO MeXaHU3M
Aeiicteus Pb2+, Zn?t u AT Ha XAOpONAACTHI U UX AUTIMACUHTE3HYIO CIIOCO0-
HOCTB, BEPOSITHO, pPa3AUYEH.

3axatouenue

B pesynbTate NpoBeAeHHbIX OMbITOB YCTAHOBMEHO, YTO B CBA3M C Pa3HbIM mexa-
HM3MOM BO3LENCTBMUS MCCINENOBaHHbIX BELLECTB Ha PacTUTErlbHbIE KNEeTKU B MCCeno-
BaHHbIX PPAKLMAX HABMOJAIOTCA U3MEHEHMS MHTEHCMBHOCTM CMHTE3a Kak NMNuaoB B
LLerioM, TaK M MX OTAErbHbIX KNnaccoB. [1o3ToMy oLeHKa OTKIIMKA KNeTOK BOAOPOCHeN
Ha BO3[,eMCTBME TOKCMKAHTOB MO BaNlOBOMY COJEPKaHMIO NMUMMA,0B He sBnsieTcs focTa-
TOuHO ob6bekTMBHOM. bonee MHPOPMaTHBHO, Ha HaLL B3rnsg, COQEpPIKaHMe OTAENbHbIX
KIacCcoB MUMMOOB B KNETOUYHbIX PPAaKLMsIX, MOCKOMbKY OHO OTOBparkaeT ux yvactme B
obecreyeHnn apanTMBHLIX CTPYKTYPHO-(PYHKLMOHAMNbHBIX MEPECTPOEK B KIETOUHbIX
CTPYKTYpPax, Npexae BCero B KNeTo4Hbix membpaHax. BeposTtHo, cuHTes nunupos ak-
TUBUPYETCA B OPYrMX KMETOYHbIX CTPYKTYpax, B MEpBYO ovyepeab B MUTOXOHOPHUSX M
aHponna3smartudeckon cetn [18]. B xnoponnacrax, ckopee Bcero, cHmxkaeTcs obpaso-
BaHWe afanTMBHbIX (POPM NMUMMAOB, HEOHXOAMMBIX KNEeTKe s 3aLMTbl OT TOKCMKAHTA.
Kpome Toro, HekoTopble BewecTea, Hanpumep Zn2t u OT, cylwiecTBeHHO U3MEeHSIOT
KOMUYEeCTBO M pa3mepbl XMOPONNacToB, Bbi3blBasi X gerpapaumto. B cBasu ¢ atum cun-
Te3 Heo6XOAMMbIX afanTUBHLIX POPM INMMMAOB, YHACTBYHOLLMX B POPMMPOBaHUM TOK-
CMKOPE3UCTEHTHOCTU KMNETOK, aKTMBM3MPYEeTCs M B APYrMX LMTOMNMNA3MaTMHECKMX

CTPYKTYypax.

100



BopgHasa Tokcukonorus

*k

Hasooamuvca oani npo inmencuguicmes Oiocunmesy pisHux K1acie ninioie y KiimunHux
cmpykmypax Chlorella vulgaris Beijer. 3a 0ii ionie yunky, cunyio i OuzeibHo20 naiusa. 3a-
2anbHull emicm Ninidig ix OKpemux Kiacié y XJA0poniacmax i yumoniasmamuytiu gpaxyii
SMIHIOEMbCA 3ANeHCHO 6I0 NpupoOu Mmoxcuxaumy. Bruouenns MC—auemamy 8 1iniou
PIBHUX KAACI8 3a OIi 00CIONCYBAHUX MOKCUKAHMIE C8I0UUMb NPO me, Wo IX cuHmes ne-
PEMIWYEMBCA 3 XIOPONIACIG 8 YUMONLAZMAMUYHI cmMpyKmypu. Byuicm niemenmie (xno-
poginie aib, peoniemenmis) 3a Oii i0HI8 YUHKY | CBUHYIO 30LTbULYEMbCSL, d 3d 0T OU3ETbHO-
20 nanusa — 3meHuyemocsi. OOHOUACHO 13 30LIbUEHHSIM KIIbKOCMI XI0PONAACMIE X
PO3MIPU CYMMEBO 3MEHULYIOMbC, 0COOMUBO 3a OIi IOHI8 YUHKY [, MEHULOIO MIPOIO, OU3eib-
HO20 NAnU6d.

*%

The article deals with intensity of the lipids synthesis and their qualitative composition
in different cell structures of Chlorella vulgaris Beijer. under the impact of Zn’>*, Pb*" and
diesel fuel. The content of pigments (chlorophylls a and b, phaeopigments) increased under
the impact of Zn’*, Pb**, and decreased under the impact of diesel fuel. The content of lipids
and their different classes in the c]ytoplasm fraction and chloroplasts varied depending on
the toxicant’s nature. Inclusion of " C-acetate into different classes of lipids indicated repla-
cement of lipid synthesis from chloroplast to cytoplasm structures. Number of chloroplasts
increased, whereas their dimensions significantly decreased, especially under the impact of
Zn’*, and to a less extent under the impact of diesel fuel.

*%
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