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BNOJJIOTHYECKASA AKTUBHOCTbD JIEKTUHOB
KVIETOUYHBIX CTEHOK AHAPOLESA U 'MHELEA
PA3JIMYHBIX BUAOB POJA LINUM L.
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HccnenoBanu ypoBeHb OMOJIOTMYECKON aKTHMBHOCTH JIEKTUHOB, JIOKAJIM30BAHHBIX B PA3JIMYHBIX YACTIX
aHApOIes] U THHEeles 3-X TeTePOCTHIIbHBIX U 3-X TOMOCTHJIBHBIX BHJIOB JIbHA. BBISIBICHBI paznuuus B
YpOBHE JIEKTUHOBOW AKTUBHOCTH W YTJIEBOJHOW CHEIU(PUYHOCTH MEXKAY TOMO- W Te€TEePOCTHILHBIMHU
BUIAMH, a TaKXKe JJIUHHO- U KOPOTKOCTOJOYMKOBBIMH (POPMAMHU IBETKOB T€TEPOCTUIIBHBIX BH/IOB.
YCTaHOBIEHO, YTO B aHApOIEe U THUHEIEe TOMOCTHJIbHBIX BHUJIOB MPHUCYTCTBYIOT MEHEE AaKTHUBHBIC
JIEKTHHBI TI0 CPAaBHCHHIO C TETEPOCTWIBHBIMH BHIAMH, a KOPOTKOCTOIIOYHMKOBBIC (DOPMBI I[BETKOB
MOCTICTHUX XapaKTePH3YIOTCS 00jiee BBICOKMM YPOBHEM JICKTHHOBOW AaKTHBHOCTH IO CpPaBHCHHIO
C JUITMHHOCTOJIOUMKOBBIMU. BBISIBIICHO, YTO HamOoJee aKTHBHBIMH SIBJISIOTCS JICKTUHBI IBUIBHUKA H
pBUIBbIIA, & HAUMCHEE AaKTUBHBIMH — JIGKTHHBI 3aBsi3u. OOHApyKEHO, YTO JICKTHHBI PA3HBIX YaCTCH
aHIIPOIes] ¥ THHEIEes OJHOTO BHJAa MMEIOT OJUHAKOBYIO YTIICBOJIHYIO CICHU(PUYHOCTh. Bce JEKTHHEI
SIBIISTEOTCSL. MAaHHO30CTICIU(MUYHBIMU, a OCJIKH TOMOCTHIIBHBIX BHJIOB W JIJTHHHOCTOJIOYUKOBBIC (DOPMBI
TeTePOCTHIBHBIX — COCOOHB! eIIé pacro3HaBaTh rajJakTo3y.

Kniouesvle cnosa: nén (Linum L.), cemepocmunust, 1eKmuHo8as aKmuHOCMb, Y2le60OHAS CNEYUPUUHOCTD,
anopoyeil, euneyeil.

Jlesuyk A.H. BIOJIOTTYHA AKTHUBHICTH JIEKTHUHIB KJITUHHUX CTIHOK AHJIPOIIEA
TATIHELES PISHUX BUJIB POJY LINUM L. / 3amopisekuii HarioHaapHuil yHiBepcureT; 69600,
VYxpaina, 3anopixxs, Byn. JKykoBcbkoro, 66

JocnijpkyBany piBeHb aKTHBHOCTI 1 BYIJICBOAHY CHEUU(IUHICTH JEKTHHIB, JIOKAJTI30BAaHUX Y PI3HUX
YacTHHAX aHJPOLEI0 1 TiHENer0 3-X TIeTEepOCTHIBHMX 1 3-X TOMOCTWIBHHMX BHIIB JIbOHY. BusBieHo
BIIMIHHOCTI 3a pIBHEM JICKTHUHOBOI AaKTHBHOCTI Ta BYIJICBOIHOI CIECIU(IYHOCTI MK TOMO- Ta
TeTepOCTHIBHUMH ~ BHJaMH, a TaKoX JOBro- Ta KOPOTKOCTOBITYMKOBMMH (opMaMu  KBITOK
y TeTEepOCTHIBHUX BHJIB. BCTaHOBIEHO, 1110 B T€HEPaTUBHMX OpPraHax IOMOCTWIBHUX BH[IB NPUCYTHI
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MEHIII aKTUBHI JICKTHHH TOPIBHIHO 3 TETEPOCTHILHUMHU BHIAMH, 2 KOPOTKOCTOBITUMUKOBI ()OPMHU KBITOK
XapaKTePU3YIOTHCS OUTBIIT BUCOKUM PiBHEM JIEKTHHOBOI aKTHBHOCTI MOPIBHSHO 3 JIOBIOCTOBIMTYUKOBHMH.
BusBneno, mo HaiOIIBIl aKTUBHUMH € JIGKTUHH NWISKA 1 MPUHAMOYKH, a HAaHMCHII aKTHBHUMH —
JIEKTHHU 3aB’s31. BHABICHO, IO JIEKTHHH PI3HAX YACTHH aHAPOICIO i TIHEIe0 OJHOTO BHAY MAaroTh
OJTHAKOBY BYTJIEBOJIHY CHEeNH(DidHICTh. YCi JEKTHHH € MAaHO30CIEHU(IYHUMH, a OiLTKH TOMOCTHIIBHUX
BHJIIB 1 JOBIOCTOBITYMKOBUX (HOPM T'€TEPOCTUIILHUX — 3JIaTHI IIe PO3Mi3HABATH rajJaKTo3y.

Kuouosi cnosa: avwon (Linum L.), ecemepocmunis, neKmunHo8a axmueHICmb, 6y2le600HA CReyuqhiuHiCmb,

anopoyeltl, cineyeil.

Levchuk HM. BIOLOGICAL ACTIVITY OF ANDROECIUM AND GYNOECIUM CELL WALL
LECTINS OF DIFFERENT SPECIES OF GENUS LINUM L. / Zaporizhzhya National University;
69600, Ukraine, Zaporizhzhya, Zhukovsky str., 66

One of the natural adaptations to the cross-pollination is heterostyly - the presence in one population
different flower morphs - plants with different level of pistils and stamens in flowers. The seeds are
formed only after pollination between different floral morphs. For example, pollen of short-styled floral
morph can growth only in stigmas of long-styled floral morphs. This phenomenon is called self-
incompatibility. Linum genus includes more than 200 species, among which there are representatives of
both types of annual and perennial. The species of this genus are distributed around the world. The genus
Linum L. are presented as tree and shrub forms, and herbaceous plants. The last group most common and
presents annual and perennial species. It was found that a direct part in the process of pollination and
pollen recognition by stigma take lectins - proteins or glycoproteins, capable of recognizing and
reversibly binding cell surface carbohydrates. After contact with the pollen grains on the stigma goes
double recognition process: between lectins of the pollen grains and carbohydrates sugary secretions of
the stigma, and also between stigma lectins and carbohydrates cell surface of the pollen grain. In the
investigation about 100 species of flowering plants, pistils, anthers and pollen of many of these proteins
exhibiting hemagglutinin activity were detected. Based on the above, it can be assumed that the level of
physiological and biochemical processes of pollination and fertilization in self-pollinated and in cross-
pollinated plants are controlled by pistil and stamen lectins. The aim of this study was to establish the
level of biological activity of the lectin proteins of different parts pistils and stamens in homostyled and
heterostyled Linum species.

The object of the study were androecium and gynoecium of three homostyled (L. angustifolium L.,
L. bienne L. and L. usitatissimum L.) and three heterostyled (L. perenne L., L. austriacum and
L. thracicum) Linum species. In heterostyled species were separately analyzed the flowers of long-styled
and short-styled floral morphs. Lectins extracted with potassium phosphate buffer (pH 6.8). To separate
the cell walls of the resulting slurry was squeezed through two layers of linen fabric. For extraction of cell
wall lectins the obtained mass was homogenized with potassium phosphate buffer supplemented with
0.9% sodium chloride (pH 4,0), the resulting suspension was centrifuged at 10,000 g for 15 minutes at
these supernatant lectins contained cell walls. Lectins from the resulting solution was concentrated by
salting out proteins using 70% ammonium sulphate and purified by precipitation at 60% saturation with
acetone.

Lectin activity was measured using hemagglutinin assay with a 2% suspension of rabbit erythrocytes
given protein concentration. Protein concentration was determined by the protocol of Warburg-Christian.
In the analysis of lectin activity (LA) (g/ml) was expressed as the specific activity of lectin is
agglutination titer ratio to the amount of protein. Carbohydrate specificity were determined by
hemagglutinin inhibition reaction of the individual carbohydrates. The studies were conducted in the five-
fold replicates. The results were processed using standard statistical methods.

The studies revealed that androecium and gynoecium in heterostyled species characterized by a higher
level of lectin activity compared with homostyled species. In addition, in heterostyled species was found
dependent the lectin activity from the type of a flower. In short-styled floral morphs the lectin activity an
average of 3-30 times higher than that in long-styled floral morphs. Among the studied genotypes the
largest difference on the level of lectin activity in pistils and stamens between short-styled and long-
styled floral morphs were characterized of L. thracicum, which these differences range from 27 to 160
times. The smallest variation in lectin activity was found in L. austriacum (from 2.19 to 3.71 times).
Level range of lectin activity in the androecium and gynoecium of long- and short-styled floral morphs in
L. perenne flowers was 3 - 8 times. If comparing the homostyled species it should be noted that the
generative organs species of L. angustifolium characterized the lowest activity of lectins, and
L. usitatissimum lectin had the greatest activity among investigated homostyled species.

It is found that independent of the species and floral morphs the most active were stigmas lectin and, in
some cases, the same activity had anther lectins (L. bienne, L. usitatissimum). The lowest lectin activity
had filaments (L. angustifolium, long-styled flowers of L. austriacum and L. perenne) or ovaries (both

Bicnuk 3anopizbkozco nayionanvhozo ynieepcumenty Ne 2,2016



18

morphs of L. thracicum and short-styled flowers of L. perenne). In general, the activity of lectins in the
androecium was slightly lower than in the gynoecium. After analyzing the lectin activity of androecium it
was found that in all cases were more active lectins from anthers compared to these lectins from
filaments. The level of these changes depended on the genotype, and ranged from 20% for L. bienne,
L. usitatissimum and up to 4 times for flowers L. perenne and L. angustifolium. The difference in the level
of lectin activity of anthers and filaments for L. austriacum were 2-4 times, and for L. thracicum were 2-
2,5 times.

In comparing the level of lectin activity in gynoecium it was found that most lectin activity,
independently of genotype had a stigma, and the least lectin activity had a ovary. However, changes in the
level of lectin activity within the pistils were dependent on genotype and shape of the flower. Due to the
fact that the lectin proteins are biologically active substances, which implement it activity by binding to
certain carbohydrates, it biological activity are characterized not only by quantitative indicators - lectin
activity, but also on quality indicators - carbohydrate specificity — a set of carbohydrate, which can
recognize the lectin protein. In the analysis of the carbohydrate specificity it was found that lectins
isolated from different parts of androecium and gynoecium have the same spectrum of carbohydrate
specificity. It was revealed that the lectins of all studied species were show ability of binding of mannose.
It detected as dependent on the type of carbohydrate specificity of the structure of the flower (homostyled
or heterostyled). Lectins of homostyled species were recognize and bind lactose and galactose, and lectins
of heterostyled species were recognized and bind of xylose.

As a result of investigations it was found that the androecium and gynoecium of heterostyled Linum
species are characterized by a higher lectin activity than homostyled species. Lectins of homostyled
species have a slight degree of lectin activity. These data were confirmed in studies by other authors,
which found that the activity of lectins in pistils and stamens in cross-pollinated plants is much higher
than that these lectins of the self-pollinated plants. In some self-pollinated plant the lectin activity in
pistils and stamens were not found.

In addition, within each of heterostyled species was found a difference in the level of lectin activity
generative structures of flowers between different floral morphs in favor of short-styled floral morph.
Thus, the pistils and stamens on lectin activity level of homostyled species much closer to pistils and
stamens on lectin activity level of long-styled floral morph of heterostyled species. It is interesting to note
that a similar pattern was found for the surface of the exine of pollen grains in heterostyled perennial
Linum species. Also, similar results were obtained when the level of activity of lectins of heterostyled
species of Primula obconica. It was found that higher activity has lectins of short-styled flowers.

As a result of this study it was also found that irrespective of the floral morph and Linum species the
hemagglutinin activity of lectins in gynoecium was significantly higher than this trait in androecium. We
have found that the spectrum of the carbohydrate specificity of lectin in all investigated parts of
androecium and gynoecium within the same species or forms (for heterostyled species) are identical. It is
also known that in one organ may be multiple isoforms lectins but in this case they are different from the
spectrum of the carbohydrate specificity. Given the above, we assume that the pistils and stamens of
homostyled and heterostyled Linum species circulating the same lectin protein.

Thus, these results confirm that there is a relationship between the type of flower structure (homostyled or
heterostyled species) and the biological activity of lectin in pistils and stamens. This suggests the
possibility of participation of lectins of these parts of flower in the process of regulation of pollination in
heterostyled Linum species.
Key words: flax (Linum L.), heterostyly, activity of lectin-like proteins, carbohydrate specificity, androecium,
gynoecium.

BBEJIEHUE

OnHUM U3 €CTECTBEHHBIX NMPHUCIIOCOOJICHUH K MEepeKpECTHOMY OMNBLICHUIO SIBIISETCS HaTUYne
TeTePOCTHIINM — Pa3HOCTOJIOYMKOBOCTH Y Pa3HBIX JK3EMIUIIPOB pacTeHHil oxHoro Buia. Ilpu
3TOM CBOOOJIHOE OIbUIEHHWE MPOUCXOJUT TOJBKO y pa3sHOCTONOUMKOBBIX (opM. Hampumep,
pBUIbLIa  JUIMHHOCTOJNOYMKOBBIX ~IIBETKOB  paclo3HAOT M Jal0T [popacTaTh MbUIbLIE
KOPOTKOCTONOUYMKOBBIX [1]. Takoe siBIIeHHE HA3bIBAIOT CAMOHECOBMECTHMOCTBIO.

Pox Linum (JI€n) Bximrouaet B ceOst 60s1ee 200 BHIOB, CpEIM KOTOPBIX €CTh MPEACTABUTEIN KaK
OJTHOJIETHUX BHJIOB, TAK M MHOTOJIETHUX. BUBI 3TOTO pojia pacipoCTpaHEHBI 110 BCEMY 36MHOMY
mrapy. Pox Linum L. mpeacraBieH Kak JpeBECHBIMH M KYCTApHUKOBBIMH (OpMaMu, TakK U
TpaBSHUCTHIMU pacTeHusiMu [2, 3]. [locnennue Hambosiee pacpoOCTPaHEHBI U TMPEICTABIICHBI
OJIHOJIETHUMY Y MHOTOJIETHUMH BHUIAMHU.

bionoziuni nayxu



19

Oco0oro BHUMaHUSI TIPHU 3TOM 3aCITYKHBAIOT MHOTOJICTHHE BUIBI JAHHOTO pOJia, MHOTUM U3
KOTOPBIX CBOMCTBeHHA aumopdHas rerepoctuius [3, 4]. BriepBbie oHa Oblia 3aMeveHa y JibHA
MHorojieTHero (L. perenne). beuio qoka3aHo, 4YTO reTepOCTUIILHBIE BUABI JIbHA XapaKTEPU3YIOTCS
CaMOHECOBMECTHUMOCTBIO — OILJIOJIOTBOPEHHE MPOUCXOAUT TNpU TMOMAJAHUU Ha PHUIbLE
JUTMHHOCTOJIOYUKOBOTO IIBETKA MBUTBIIBI KOPOTKOCTOJIOYMKOBOTO ¥, Ha000poT. [Ipu monaganuu
Ha PbUIbLIE MbUIBIBI OJHOUMEHHOTO LIBETKAa OIUIOJOTBOPEHHUE Yallle He MPOUCXOIUT, JTUOO ke
pe3yabTaThl CKPEIIMBAHUS SIBIISIIOTCS HEHOPMAJIBHBIMU M YCTPAHSIOTCS B XOJI€ €CTECTBEHHOI'O
or6opa [5].

VCTaHOBIEHO, 4YTO HEMOCPEACTBEHHOE YYacTHEe B IIPOIECCE ONBUICHUS ¥ PACIO3HABAHUS
OBUIBIBI  TIECTUKOM IPUHUMAIOT JICKTUHBI — OCIKH WM TJIMKOIPOTEHHBI, CIIOCOOHBIC
pacro3HaBaTh U OOpaTUMO CBS3BIBATH YIJICBOABI KIETOYHBIX MoBepxHocTeil. [Ipu momananuu
HBUIBIIEBOrO 3¢pHA Ha PHUIBLE IPOXOAUT MPOLECC IBOWHOTO PACIIO3HABAHMUS: MEXIY JICKTHHAMH
MBUTBLIEBOTO 3€PHA U YITICBOJAMHU CaXapUCThIX BBIICICHUN PBUIBIIA, & TAKKE MEKAY JICKTHHAMHE
pBUIbIIA U YIJICBOJAMH KJIETOYHBIX MMOBEPXHOCTEH MBUIBIIEBOrO 3epHa [6]. OOHapykeHO, 4YTO
TJIABHYIO POJIb B PEAKIMAX PACIO3HABAHUS CO CTOPOHBI MYXXCKOTO ramero(uTa mpu BHYTpH- U
MEXBHJIOBBIX CKPCLIMBAHUSAX WIPAIOT OCNKH (QHTUTEHBI) MBUIBLBI, KOTOPBIE OBICTPO
BBICBOOOXK/IAIOTCS U3 KJIIETOYHOM CTEHKHU TBUIBIIEBOTO 3€pHA NPU MpOopacTaHuu. BriocieacTBuu
OBLIO T0Ka3aHO, YTO 3TH HEOOJIBIINE IPOTCHHOBBIC MOJICKYJIbI, KOTOPBIE HUMEIOT OUCHB BBICOKYIO
OMOJIOTMYECKYI0O aKTUBHOCTh M MPOSIBISIIOT €€ MPU OYEeHb HU3KHX KOHIICHTpAIMSX, — M €CTh
7eKkTuHbI [7, 8]. YCTaHOBJIECHO TOBBIILICHUE JICKTUHOBON aKTUBHOCTH IECTHKOB IETYHHU IIPH
COBMECTHOM OIIBUICHUH, a TaK)KE €€ CHIDKCHHE NpU HecoBMecTUMOM orblieHuu [8]. Kpome
TOro, HpH UccienaoBaHnu 0koso 100 BUIOB IIBETKOBBIX PACTCHHUN B IMECTHKAaX, MbUIBHUKAX U
ObUTBLIE MHOTMX M3 HHUX ObLIM OOHApYXEHBI OCNIKH, MPOSBIISIONIAE TeMArTIIOTHHHPYIOILYIO
aKTUBHOCTb. VICKIIIOYEHHME COCTaBWIM JIMIIb HEKOTOpbIC CaMOONbUIsIonecs pactenus [9].
MHoOruMH HUCCIEIOBaTEeIsIMH  OBUIO  BBISIBIICHO CTHMYJIHMPYIOIIEE JIHCTBHE JICKTHHOB Ha
IpopacTaHKe MBUIBIBI © MHTEHCHBHOCTH POCTA MBUIBIIEBBIX TPYOOK Kak B ycioBusix in vitro [10],
TaK M B YCJIOBHsX IN Vivo [11].

OcCHOBBIBasiCb Ha  BBIIICH3TOKEHHOM, MOXHO TMPEINONIOXKHUTh, YTO Ha (U3HOJIOTO-
OMOXMMHUYECKOM YPOBHE MPOIECChl OMBUICHUS U OIUIOJOTBOPEHHS] Yy CaMO- U TMEPEKPECTHO-
ONBUIIEMBIX PACTEHUN KOHTPOJIUPYIOTCS JICKTUHAMU T€HEPATUBHBIX OPTaHOB.

Lenbto  uccnenoBaHust  ObUIO  YCTAHOBUTH  YpPOBEHb  OMOJOTMYECKOW  aKTMBHOCTHU
JEKTUHOMOAOOHBIX OEJNKOB pa3HbIX YacTe TIeHepaTHUBHBIX OPraHOB T'OMOCTHUJIBHBIX U
reTepOCTUIILHBIX BUIOB JIbHA.

MATEPHUAJIBI U METOAbI HCCJIIEAJOBAHUA

O0bekToM wuccnenoBanus Obut Tpu romoctwibHBIX (L. Angustifolium L., L. Bienne L. wu
L. usitatissimum L. u tpu rerepoctuibhbix (L. perenne, L. austriacum u L. thracicum) Buna
JbHA. Y TeTepOCTUIIBHBIX BUJOB OT/AEIBHO aHAIM3UPOBAIM JJIMHHO- U KOPOTKOCTOJIOYMKOBBIE
(OpMBI 1IBETKOB.

HccnenoBanusi mMpoBOAMINCH HAa OMBITHOM ydYacTKe KadeIphl CaJoBO-TIAPKOBOTO XO3SIMCTBA U
TEHETUKH pacTEHUH 3amopO’KCKOTO HAIMOHAIBHOTO yHUBepcuTeTa. COOp IBETKOB MPOBOIUIICS
B TEPHOJ] MX packpbiBaHus yrpoMm (B 8-9 wacoB). B mabopaToOpHBIX YCIIOBHSX M3 I[BETKOB
OCTOPO’KHO YISl JIEECTKM M YalleIUCTUKH, OCTaBIIsAs JIMIIb TEHEPATUBHYIO 4YacTb.
B xaxqom Bapuante ncnosibzoBasid 1o 20-30 uBeTkoB. B nmanmpHeimeM, ¢ MOMOIIBK MUHIETA
TEHEPATUBHYIO YacTh LIBETKA pa3JesulM OTAENbHO Ha aHjpolell um ruHeuei. M3 anapoues
OTJICTHHO BBIACISIIN MBHUIBHUKKA W THIYMHOYHBIE HUTH, & U3 THUHEIEeS — PbUIbIA, CTOJIOUKU U
3aBsi3u. M3 3THX 4YacTel OTIEIBHO IKCTParupoBajdl PacTBOPHUMBIC JIGKTHHOMOJOOHBIE OCIKH,
UCTIOJIB3Ys pa3pabOTaHHYIO HaMU MeTOIuKYy [12].

Bicnuk 3anopizbkozco nayionanvhozo ynieepcumenty Ne 2,2016



20

Hasecky pacturensnoro marepuana (0,05 r) romorenusupoBanu ¢ 8 mi kanuit-pocdarnoro
O0ycdepnoro pactBopa (pH 6,8). Jlns oTaeneHus: KIETOYHBIX CTEHOK OTKMMAIH MOJYy4YEHHYIO
CYCHEH3HMIO Yepe3 J[Ba CIJIOs JIbHAHOW TKaHW. JI7sl M3BIEUEHUS JEKTHHOB U3 KJIETOYHIX CTEHOK
MOJIYeHHYI0O MAacCy TOMOTCHH3MpOBAIHM ¢ 5 mi kanwit-popcdarnoro Oydepa ¢ modaBieHreM
0,9% xmopuns Hatpus (PH 4,0), momydeHnywo cycnensuto neHrpudyruposanu npu 10 000 r
B T€UEHUE 15 MUHYT: CyNEpHAHTAHT MNPU TOM COJEpPKal JEKTHHBI KJIETOYHBIX CTEHOK. U3
MIOJIYYEHHOTO PacTBOpa JIEKTUHOMOJOOHBIE OENIKM KOHIEHTPUpPOBAIU MyTEM BhicanmuBanust 70%
cyabdaToM aMMoHUs, a ocafok pasBomqwin B 0,4 ma 0,9% pacrtBopa xmopuipa HaTpus.
[TosrydeHHBII pacTBOP JEKTUHOMOAOOHBIX OCIKOB JOTOJHUTEIHLHO OYUIIATHU MYTEM OCAKICHUS
npu 60% HackIeHUH aneToHa (2 4YacTH aleToHa Ha 1 4yacTh pacTBOpa JICKTHHA). JIEKTHHBI
SIBJISIFOTCSL YCTOMYMBBIMU K TaKOM BBICOKOWM KOHIIEHTPALUU all€TOHA, U TP PACTBOPEHHUH OCAJKA
B (PU3MOJIOTHYECKOM PACTBOPE BOCCTAHABIMBAIOT CBOIO HMCXOIHYIO CTPYKTYpy. OcTainbHBIE
O€JIKM IPU TaKO# KOHIIEHTPAIMK OKOHYATEIBHO aeHaTypupytoT [13].

AKTUBHOCTb JIEKTUHOB OIPEEIISUIA C NOMOILBIO PeaKLUU FeMarriaoTHHAIUKN ¢ 2% cyclieH3uen
IPUTPOLIUTOB KPOJHMKA C y4eTOM KoHIeHTpauuu Oenka [14]. KoHueHTpamuio Oeska onpenessiim
criekpoporomerpudeckd o Merony BapOypra-Kpucrtuana [15]. Tlpu anamusze JIEKTHHOBYIO
akTUBHOCTH (JIA) (MKI/MiT) BBIpaXKalld Kak YJEIbHYIO JEKTHHOBOIO aKTHBHOCTh — OTHOIICHHE
TUTpa AarnIIOTUHAIMM K KOJMYECTBY Oenka. YTJIEBOJHYIO CHEHU(PUUHOCTh OIpeIeIsiin
C IOMOIIbI0  PEAaKIMU  YIHETCHUS TIeMAarrIIOTHHALMK  OTIeNbHBIMH  yriieBojgamu [13].
HccnenoBanusi NPOBOAMINCH B MSATHKPATHONW TIOBTOPHOCTH, pe3yJbTaThl 00padaThIBaIHMCh
C MOMOIIBIO CTAHAAPTHBIX CTATUCTHYECKUX METO/I0B [16].

PE3YJIBTATBI U UX OBCYKJAEHUE

B pesysnbrare ucciaeoBaHUN BBISBICHO, YTO aHAPOLEH M THHELEH IeTepOCTHIIbHBIX BUJOB
XapaKTepu30BaIUCh 0o0Jiee BBICOKMM YPOBHEM JIEKTUHOBOM aKTHBHOCTH IO CpPaBHEHUIO
C TOMOCTHJIbHBIMHU BHIaMH (Tad. 1).

Tak, 4  TOMOCTHUIBHBIX  BHJOB  YPOBEHb  I€MAarrJIIOTUHUPYIOLIEH  aKTUBHOCTH
JIEKTUHOMOAOOHBIX O€IKOB IreHepaTUBHBIX OpraHoB koiyedaics ot 0,03 eauHMI] aKTUBHOCTH B
TBIYUHOYHBIX HHUTsAX L. angustifolium mo 2,36 exuuui aktuBHOCTH B phulbliax L. usitatissimum.
VY rerepoCTHIBHBIX BUAOB 3TOT I0Ka3aTelb BapbupoBal OT 4,11 eIuHUI] aKTUBHOCTH B 3aBSI34X
JUTMHHOCTOJ0YMKOBBIX 1BeTKOB L. thracicum mo 18100,06 equHWI] aKTMBHOCTH B pBUIbIIAX
KOPOTKOCTOJIOUMKOBBIX I[BETKOB TOT'O XK€ BUJIA.

Ta6mz1ua 1 - VnaenbHass JIEKTUHOBAas aKTUBHOCTH pacTBOPUMBIX J'IeKTI/IHOHOI[O6HBIX OCIIKOB
TCHCPATUBHBIX OPraHoOB JIbHA

OpraH BBIJCIICHUS
Ne Bun npHa Popma aHzpoIein THHENCH
/o o IIBETKA fipont "
MBUILHUK | THIY. HUTH pbUIbLIE CTOJIOMK 3aBs3b
TOMOCTHJIbHBIE BH/IbI
- 0,13+ 0,03 + 0,11+ 0,06+
1. L angUStIf0|Ium E 0,008 0’002### 0926:t 01038 0,007&&& 0'004&&&
W
. = 1,60+ 1,13+ 0,40+ 0,22+
= > > > >
=
3. |L. usitatissimum = 1,86+ 1,37+ 2,36+ 0,46+ 0,32+
T 0,373 0,115 0,245 0,058%%% 0,072%%&
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[Mponomxenue Tabnuib 1

l"eTCI)OCTI/I.]'II)HBIe BHUABbI
4 - 98,83+ 25,47+ 123,48+ 73,99+ 40,52+
17,036 1,612%# 3,986 2,893% 1,016%&%
L. perenne
. e 11,27+ 5,45+ 35,66+ 20,20+ 10,07+
: 0.829™" | 0,202 ** | 3869 0,216 %% | 0,102 4&&
6 - 130,84+ | 104,68+ 606,76+ 331,59+ 256,86+
' _ 19,278 9,028" 56,33 43,601% 4,349%&
L. austriacum
- e 51,52+ 27,89+ 277,49+ 96,25+ 80,97+
: 1,008™ | 0,849 % | 16,2157 | 7,610 % | 0,357 " &&&
8 ke | 7418,10= | 389355+ | 18100,06+ | 1653,06+ 640,88+
' _ 621,772 168,08" 1312,771 | 290,754%%% | 53 473%8&
L. thracicum
9 e 224,52+ 25,70+ 659,95+ 27,16+ 4,11+
: 15,898 | 0,888 | 524,833 | 3,108 4&& | 0,299 &&&
IIpumeuanue: #, ##, ## _ ormmaust ot NBUTBLBI cymecTBeHHBI Tipu P < 0,05, 0,01 u 0,001*C29TESECTBCHHO; &&&, &&,

&

— OTIUYMs OT phUIbIa cymectBeHHsl npu P < 0,05, 0,01 u 0,001 coorBeTcTBEHHO; , , — OTIUYUSA MEXKIY
KOpPOTKO- ¥ JUIMHHOCTOJIOUYMKOBBIMU (hOPMaMH [IBETKOB Y FeTepOCTHIILHBIX BUIIOB cyliecTBeHHbI mpu P < 0,05, 0,01
u 0,001 cOOTBETCTBEHHO.

Kpome Toro, y rerepoCcTUIIbHBIX BUJIOB HaO/I10/1a1aCh 3aBUCUMOCTD JIEKTUHOBOM aKTUBHOCTH OT
¢dopmBbI 1IBETKa. Y KOPOTKOTCTOJIOUHMKOBBIX (OpM OHa, B cpeaneM, B 3-30 pa3 BbIe, 4eM y
JUIMHHOCTO04YMKOBBIX. Hampumep, y L. perenne akTUBHOCTh JIEKTUHOIOJOOHBIX O€JIKOB
MBUIPHAKA JITTMHHOCTOJIOUMKOBBIX I[BETKOB OoJice YeM B CEMb pa3 HIDKE IO CPaBHEHHUIO C
KOPOTKOCTOJIOYHKOBBIMH [IBETKaMH, IPUOIN3UTENBHO B 2,5 pa3za — y L. austriacum u Gosee uem
B 33 pasa — y L.thracicum. IlogoOHast 3aKOHOMEPHOCTh HAOJIOAATaCh BO BCEX YACTIX
TeHEPATUBHBIX OPraHOB, OJIHAKO HAMOOJBIINE pa3IM4Usl MO0 YPOBHIO JEKTMHOBOW aKTMBHOCTHU
MEXIy JIHHHO- M KOPOTKOCTOJIOYMKOBBIMH IIBETKAMH HAONIOJAINCH B THIYMHOYHBIX HHUTAX U
cronbukax — 10 155 u 160 pa3 cooTBETCTBEHHO.

Cpenu uccieayeMbIX FreHOTUIIOB HauOOJIbIIUM Pa3IMYUeM 10 YPOBHIO JIEKTUHOBON aKTHBHOCTH
B I'€HEPATUBHBIX OpPraHax JIJIMHHO- U KOPOTKOCTOJIOUMKOBBIX IIBETKOB XapaKTEPU30BAJICS BH/]I
L. thracicum, y xortoporo st paznuuusi koneOmorcss ot 27 no 160 pa3. Hammensime
BapbUPOBaHUS JICKTMHOBOW akTHUBHOCTH wuMmen Buja L. austriacum (ot 2,19 mo 3,71 pa3s).
Jlnana3oH M3MEHEHHUsl YPOBHS JIGKTUHOBOM aKTMBHOCTH B aHJpOIEE U TUHENee JIUHHO- U
KOPOTOKOCTOJIOUMKOBBIX I[BETKOB BUa L. perenne cocrasisii 3-8 pas.

[Ipu cpaBHEHWH TOMOCTHJIBHBIX BHUJIOB CIIEIyeT OTMETHUTh, YTO T'€HEPAaTHBHBIC OpPraHbl BHIA
L. angustifolium xapakrepusoBairich caMOil HU3KOW aKTUBHOCTBIO JICKTHHOB, a L. usitatissimum
UMEH HanOOJbIINE NOKA3aTeIH JEKTHHOBOW aKTHBHOCTH CPEIH MCCIECTYEMbIX TOMOCTHIBHBIX
BUj10B (Tabu. 1).

OOHapy»XeHO, YTO HE3aBHCUMO OT BHJA U (hOPMBI IIBETKA HAUOOJBIIEH aKTHBHOCTBIO 00JI1a1aH
JICKTHHBI PBUIBIA, @ B HEKOTOPBIX CIIydasX TaKy jK€ aKTHBHOCTh MUMEJIU U JICKTUHBI MbIIbHUKA
(L. bienne, L. usitatissimum). HawuMeHbIIyl0 aKTHBHOCTh TP OTOM HWMEIH JICKTHHBI
terauHOYHOM HuTH (L. angustifolium, L. austriacum u qyuHHOCTONOYMKOBBIC IIBETKH L. perenne)
wim 3aBsi3u (00e opmbl BeTKOB L. thracicum u xopotkocTonbunkoBbie BeTKH L. perenne).

B ICJIOM aKTUBHOCTH J'IGKTI/IHOHO)IO6HI)IX OEJIKOB B aHAponec oKasajlaCb HECCKOJIBKO HHUXKE, UEM B
THUHCILICC. HpI/I AHAJIN3C AKTHUBHOCTH JICKTHUHOB aHAPOLCH OBLIO BBISIBJICHO, 4YTO BO BCEX
BapraHTax 0oJiee aKTUBHBIMHU OKAa3aJIMCh JIEKTHHBI [IBIIBHUKOB 110 CpaBHCHHUIO C OTUMHU OekamMu
TBIYMHOUYHBIX HUTEH (pHcC. 1). YpOBEHb 3TUX M3MEHEHHWH 3aBHCEN OT '€HOTUIIA U COCTaBWJI OT
20% mus L. bienne u L. usitatissimum mo 4 pa3 mns nserkoB L. perenne u L. angustifolium.
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Pasuuma B ypOBHE JIEKTWHOBOW AaKTHBHOCTH TIbLJIBHUKOB M TBIYMHOYHBIX HHUTEH IS
L. austriacum cocraBuia 2-4 pas, a s L. thracicum — 2-2,5 pasza.
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Puc. 1. yZ[CJ'II)Haﬂ JICKTHHOBAasA aKTUBHOCTb .TIGKTI/IHOHOZ[O6HI>IX 6CHKOB, BBIZICIICHHBIX U3 qacTeu
aHAponeCda pa3/IMdHbIX BUJO0B JIbHA

[lpu cpaBHEHMH YpPOBHS aKTHBHOCTH JICKTUHOB B MpeJleliaX THHENes ObUIO BBISBICHO, 4YTO
HanOOIIbILCH JICKTUHOBON aKTHBHOCTBIO BHE 3aBUCHMOCTH OT I'€HOTHIIA OOJIaJalid PhUIbLIA, a
HaMMEHbIICH — 3aBsi3u (pHC. 2).
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Puc. 2. YenbHas NeKTHHOBAs aKTHBHOCTH JIEKTHHOIIOIOOHBIX OEJIKOB, BBIACICHHBIX M3 YacTeH
TUHELES Pa3JInYHbIX BUJOB JIbHA

OpHako ypoBEHb M3MEHEHMH JIEKTMHOBOM AaKTHUBHOCTU B MpeAeiax IeCTUKAa 3aBUCEN OT
reHotuna u popmsl 1BeTKa. Tak, y romocTiibHBIX BUoB L. angustifolium u L. perenne yposeHsb
aKTUBHOCTH JIGKTUHOB NPH TPAHCIOPTE IO MYTH «PBUIbIIE-CTOIOMK-3aBA3b» Ha Ka)XJIOM 3Tare
YMEHBINAJIOCh B 2 pa3a, T.e. aKTUBHOCTh JIEKTHHOB CTOIOMKa coctaBmia 50% OT aKTUBHOCTH
3TUX OENKOB B pbUIbIE. AKTHBHOCTH JIGKTHHOB B 3aBs3M ObUIa B JIBa paza MEHbBIIE, YeM B
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cronouke. Y L. usitatissimum u L. Dienne akTUBHOCTH JIGKTUHOB IPH TEPEXOJE U3 pPhUIbLIA B
CTOJIOMK YMEHBUIAETCS PE3KO — B 5 pas, a MpH Mepexo/ie B 3aBsi3b — €lI€ B 2 pa3a. B PhUIbIE U B
CTOJIOMKE OJIMHAKOBA, a B 3aBsI3U OHA CHMKAJIACh B 2 pa3a (puc. 2).

Y reTepocTUNIBHBIX BHUIOB HaAOMIOJAIOTCS OoJjiee CYIIECTBEHHbIE WM3MEHEHMs JICKTHHOBOM
aKTUBHOCTH B Tipenenax ruHeress — ot 5 mo 30 pa3, HO B OOJBIIMHCTBE CIy4aeB Hambojee
CYIIECTBEHHOE CHMKEHUE aKTUBHOCTH HAOII0a0Ch MIPHU MEPEX0ie OT PhUIblia K CTOJOUKY —
B 3-20 pa3. Tak, y runenes L. perenne onu cocraBuim nopsiaka 3 pas, y L. austriacum — 4qyThb
6ounpiie 2 pas, a'y L. thracicum — or 30 mo 100 pas.

B cBsa3u ¢ TEM, 4YTO JICKTHHBI SBJIIHOTCSA OMOJIOTHYECKH aKTHUBHBIMH BCIICCTBAMM, KOTOPLIC
pEaN3yIOT CBOK AaKTUBHOCTh Yepe3 CBS3bIBAHHE C OIPEACIEHHBIMH YIJIEBOJAMH, UX
XapaKTEePU3YIOT HE TOJBKO MO KOJIMYECTBEHHOMY ITOKA3aTeI0 — JICKTUHOBOW aKTUBHOCTH, HO U
[0 KAa4YeCTBCHHOMY — YIJICBOIHOH CHEHU(PHUYHOCTH — HAOOpYy YIJIEBOIOB, KOTOPBIC MOXKET
pacro3HaBaTh JaHHbII JeKTUH [14].

[Ipu ananu3se yrieBoAHOM crieupUUIHOCTH OOHAPYKEHO, YTO JIEKTUHBI, BbIJCICHHbBIE U3 PAa3HBIX
JacTell anapoues U ruHenes, 00JIagaoT OJMHAKOBBIM CIIEKTPOM YTJICBOJHON CIIENU(UIHOCTH.

BbIsiBIIEHO, YTO JIEKTHHBI BCEX HCCIEAYEMbIX BHUJIOB IMPOSBISUIM CIIOCOOHOCTH CBSI3bIBATh
MaHHO3y. OOHapykeHa TaKKe 3aBHCUMOCTH YIJIEBOJHOW CIEMU(PUYIHOCTH OT THUIA CTPOCHUS
[[BETKa (TOMO- WM TeTepOCTWIbHBIE). JIEKTHHBI TOMOCTHIIBHBIX BHJIOB PpAaclO3HAaBalIU U
CBSI3BIBAJIM JIAKTO3Y M TAJIAKTO3Y, & TeTEPOCTHIIBHBIX — KCHIIO3Y (Tadu. 2).

O6Hapy>KeHBI TAK)KC pas3imuusa B  CICKTPC yrneBoz[Hoﬁ CHGLII/I(I)I/I‘IHOCTI/I Y KOpOTKO- H
I[JII/IHHOCTOJI6‘~II/IKOBBIX LBCETKOB I'€TCPOCTUIILHBIX BU/I0B, KOpOTKOCTOH6‘-H/IKOBI>Ie IBCTKU KOTOPLIX B
OTJIMYUC OT ,Z[J'II/IHHOCTOJ'I6‘{I/IKOBI>IX MMPOABJIAOT CIIOCOOHOCTD CBSI3LIBATH I AJIAKTO3Y (Ta6J'I. 2)

Kpowme Toro, criekTp yrieBogHON crienu(puIHOCTH JIEKTUHOB aH/IpOLIes U TMHELIEs 3aBUCENU U OT
BI/II[OBOfI NMPUHAMJICKHOCTU U HC 3aBUCCIIN OT (1)0pr1 OBCTKOB (,[[J'ISI reTepOCTUIIbHBIX BI/II[OB).
Tak, y L. angustifolium u L. perenne naGmrogaercst COCOOHOCTh paclo3HaBaTh TIOKO3Y, Y
L. bienne, L. usitatissimum u L. perenne — apabuno3y, a y L. angustifolium u L. austriacum —
TJIFOK03aMUH (Talur. 2).

Tabmuua 2 — VYrieBojHas CrHeUU(UYHOCTh PACTBOPUMBIX JIGKTUHOIOJOOHBIX — OENIKOB
TeHEPATUBHBIX OPTraHOB JIbHA

dopma YraeBojisl

Ne ri/mt Bun neHa
OBCTKA raj | TJIEO | MaH | KCHU | apa | cax | JIAKT |rnA

roMOCTHJIbBHBbIC BU/bI

1. |L. angustifolium @ + + + + +
jas]
i =
2. |L.bienne = + + + +
S
S
3. | L. usitatissimum ° + + + +

reTepoCcTu/ibHbI€ BU/IbI

4, KC + + +
L. perenne

5. JC + + +

6. ) KC + +
L. austriacum

7. JC + + +

8. K + +
L. thracicum ¢

9. JcC + + +

HpI/IMe‘IaHI/IeI «t» — YrHETCHHUEC pCaKIUU IreMarrjitoTiHaliui 1aHHBIM YT'JICBOOM.

Bicnuk 3anopizbkozco nayionanvhozo ynieepcumenty Ne 2,2016



24

JIJIss TeCTHpOBaHUS YIJIEBOJAHON CIENU(PUIHOCTH OBUTH HCIOJB30BAHBI PACTBOPHI CIICTYIOIINX
yIJIeBOJI0B B KoHIIeHTpanuu 0,6 M:

raj — rajakTo3a; apa — apabnHO03a;
TJIIO — TUIFOKO033; cax — caxaposa;
MaH — MaHHO3a, JAKT — JIAKT03a;

KCH — KCHJI03a; 71 A — NIIFOKO3aMHH

B pesynprare nOpOBENEHHBIX HCCIEIOBAHUM  BBISBICHO, YTO AHJAPOUEH M TUHELEH
reTepOCTUIILHBIX BUOB JIbHA XapaKTEPU3YIOTCs 00Jiee BRICOKOM JIGKTHHOBOM aKTUBHOCTbBIO, YEM
y TOMOCTHIIBHBIX BUAOB. [locinennue nmpu 3TOM MMEIOT HE3HAYUTENbHBIM YPOBEHb JIEKTHHOBOU
AKTMBHOCTH. DTH JIaHHbIC HAIIUTH MOJTBEPKIACHUE B HMCCIICJOBAHUAX JApyrux aBropos [9, 17],
KOTOPBIMH  OBIJIO YCTAaHOBJEHO, YTO AaKTUBHOCTH JIGKTHHOB T'€HEPATUBHBIX OPraHOB Y
MEPEKPECTHO-OMBUISIEMBIX PACTEHUM HAMHOI'O BBIIIE, YEM y CaMOOMBUISAEMBbIX. Y HEKOTOPBIX
CaMOONBUISEMBIX PAaCTEHUI JIEKTUHOBOW aKTUBHOCTM B TE€HEpPATHBHBIX OpraHax BooOIIe
oOHapyKeHO He ObLIO.

Kpome Toro, B mpe/enax Kaxaoro U3 reTepoCTHIBHBIX BUIOB Oblila OOHapy)KeHA pa3HHIIA B YPOBHE
JIEKTHHOBOW aKTHBHOCTH T'€HEPATHUBHBIX CTPYKTYP MEXIY pPa3sHbIMH ()OPMaMH I[BETKA B TOJIb3Y
KOPOTKOCTOJI0UYMKOBBIX. TakuM 00pa3oM, MO YPOBHIO JICKTHHOBOM aKTHBHOCTH K TOMOCTHJILHBIM
BUJIaM HAMHOT'O OJIMKE TeHEpPATHBHBIC OPraHbl JUTHHHOCTOJOYMKOBBIX IIBETKOB TE€TEPOCTUIILHBIX
BUIOB. VHTEpECHO OTMETHTh, YTO aHAJOIMYHAs 3aKOHOMEPHOCTh Obula OOHapy)KeHa JIst
MOBEPXHOCTH 3K3WHBI TBUIBIIEBBIX 36PEH MHOTOJICTHHX TETEPOCTHIILHBIX BHIOB JibHA. 1o 3TOMY
MPU3HAKY TBUIbIIEBbIC 3¢PHA TOCICIHUX Pa3IMYarOTCs Yy PasHbIX (OPM IBETKOB STHX BHJIOB,
npuuéM y KOPOTKOCTOJIOYMKOBBIX I[BETKOB 3TOT IMOKA3aTellb HE OTIMYAETCA OT TOMOCTHIIBHBIX
BUI0B [5]. Takke aHATOrMYHbIC JaHHBIC OBUTH MOJTYYEHBI IIPU UCCICIOBAHUN YPOBHS aKTHBHOCTH
JIEKTUHOB TeTepocTHiIbHOrO Bua Primula obconica [17] rae Obu1o BISIBICHO, YTO 00JIee BHICOKOM
AKTHBHOCTHIO 00J1a/1af0T JIEKTHHBI KOPOTKOCTOJIOUHKOBBIX IIBETKOB.

B pesynbrarte JaHHOTO MCCIEI0BaHKs ObIIO TaK:Ke 0OHAPYKEHO, YTO HE3aBUCHMO OT BH/A JIbHA
1 (HOPMBI I[BETKA TE€MArTIIOTHHUPYIOIIAs aKTHBHOCTH JIEKTHHOIOMOOHBIX OEJIKOB B THHEIEE
3HAYUTEIBHO BBIIIIE, YeM B aHJpoIlee. AHAJOTMYHbIC PE3YJIbTAThI OBLUTH MOJYYCHBI HA PACTCHUSAX
NMeTyHUH U JiyKa [8].

Hamu BbISIBIIEHO, UTO MO CHEKTPY YIJIEBOAHOM cenM(PUUHOCTH JEKTUHONOA00HbBIE OEIIKU BCEX
UCCIIEyeMbIX YacTell aHApolless W THHEles B Ipeaeiaax OAHOro Buaa Wiau (opmbl (s
reTepPOCTUIILHBIX BUJIOB) SIBIISIOTCS UACHTUYHBIMU. MI3BECTHO TakKe, YTO B OJTHOM OpPIraHe MOT'YT
MIPUCYTCTBOBATh HECKOJILKO M30(OPM JIEKTMHOB, OJHAKO B 3TOM CIIydyae OHM Pa3IM4yaroTCs IO
CIIEKTpPY YIIeBOAHOW criennpuuHOCTH [14]. YuuThiBas BhIIeCKa3aHHOE, MBI IPEATIONIAracM, 4To
10 TeHepaTUBHBIM OpraHaM r'OMO- M T€TePOCTUIIBHBIX BUJOB JbHA IIUPKYIUPYET OJIUH U TOT K€
JIEKTUHOMO00HBII OeoK.

Takum oOpa3oM, MOIMyYEHHBIE PE3YNbTAThl TMOATBEPXKIAIOT, YTO CYIIECTBYET 3aBUCHUMOCTH
MEXIYy THUIIOM CTPOCHHUS I[BeTKa (TOMO- WJIM TETePOCTWIBHBIA BHUI) W OHOIOTHYECKOU
AKTUBHOCTBIO JIGKTHHOIIOJOOHBIX OEJIKOB T'e€HEpPaTUBHBIX OpPraHOB. OTO TMPEIIOIaraet
BO3MOKHOCTb y4acCTHs JEKTUHOB F€HEPATUBHBIX OPraHOB B MPOLECCAX PETYJIALMHN ONbUICHUS Y
TeTEPOCTUIBHBIX BHJIOB JIbHA.

B nanpHelimeM mIIaHUpPYeTCS H3ydyeHUE (PHU3HOIOTMYECKOW PpONU JIEKTMHOB B PETYJISIHUU
MIPOLIECCOB OMBUICHUS W OIUIOJIOTBOPEHMSI y TE€TEPOCTHIBHBIX BUJOB JIbHA, YTO ITO3BOJIUT
pa3paboTaTh METOJIUKU MPEOIOJICHUS CAMOHECOBMECTUMOCTH MPH CaMOOTIBUICHUH Y 3TUX BUI0B
U J1aCT BO3MO>KHOCTb BBISICHUTH (DM3UOJOIMUECKYI0O OCHOBY MEXaHM3Ma HECOBMECTHMMOCTH IPU
MEXBHUI0BOI THOPUAN3AIINH.
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BbIBO/IbI

Bo Bcex wacTax IFCHCPATUBHLIX OPraHoOB I'CTCPOCTUJIBHBIX BHAOB JIbHA IO CPABHCHUIO C
TOMOCTHJILHBIMU BBISBIICHA 0O0JIce BBICOKAS JICKTUHOBAsS aKTHBHOCT. HpI/I 9TOM
HauOOJNbIIEH aKTUBHOCTBIO O6J'Ia,Z[aJ'II/I pbliblla IO CPAaBHCHHUIO CO CTOJ'I6I/IKaMI/I, 3aBA3sMU,
ObIJIBHUKAMHW U TBIYMHOYHBIMY HUTAMMU.

Brisgsiena CyHICCTBCHHAsA pa3HUlla 110 YPOBHIO JIEKTUHOBOM aKTHBHOCTH MCXKAY KOPOTKO- U
I[JII/IHHOCTOJI6‘-II/IKOBBIMI/I HIBCTKaMU I'€TCPOCTUIILHBIX BUAOB B I10JIb3Y IICPBLIX.

YCTaHOBJ'IeHO, qTo J'IGKTI/IHOHOI[O6HBIC Oeaxu Bcex yacTei aHaAponeCd U T'MHELECA B IIPCaciiax
OIHOTO BUA XapaKTCPU3YIOTCA OAMHAKOBBIM CIICKTPOM yI‘JIGBOI[HOﬁ CHCL[I/I(I)I/ILIHOCTI/I.

HOKaSaHO, qTo J'IeKTI/IHOHOI[OGHBIC OeJIKU TOMO- U reTCPOCTUIIBHBIX BUAOB JIbHA IIPOSBIISIIOT
CIIOCOOHOCTH  CBS3BIBATH MaHHO3y, T'OMOCTWJIBHBIX U I[JII/IHHOCTOJI6‘H/IKOBBIX IOBCTKOB
TCTCPOCTHUIIBHBIX — IraJIakKTO3y, TOMOCTUJIBHBIX — JIAKTO3Y, a F’CTCPOCTUJIBHBIX — KCHUJIO3Y.
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