88 BIOLOGICAL SCIENCE

BIOCHEMICAL FEATURES CONSTITUTIVE RESISTANCE OF BIRCH (BETULA PENDULA
ROTH.) TO INSECT-PHYLLOPHAGOUS DAMAGE IN ANTHROPOGENIC INFLUENCE

Koltunov E.V., Yakovleva M.I.

Botanical Garden Ural Department of Russian Academy of sciences (620144, Ekaterinburg, 8 march St., 202a),
e-mail: kev@uran.ru

The study of the biochemical factors of natural (constitutive) entomoresistance from the leaves of birch from the
gypsy moth outbreaks and their boundaries. Chromatographic analysis (HPLC) identified 51-54 different compounds.
There is a significant domination of fractions with a significant increase in the content of phenolic compounds in
peak (38.9%) in samples beyond the borders of outbreaks compared with the control (in the outbreaks). They include
flavonoids, phenolic glycosides, phenol carbonic acids. At the composition of phenolic glycosides identified arbutin
and salicin, which can be considered as components of the constitutive entomoresistance, due to their high antifeedant
activity. Neutral reaction was observed in 33,3%. Reduction of phenolic compounds found in only 27,8% of the peaks.
Increasing of phenolic glycosides the content such as arbutin and salicin can be uniquely regarded as an argument in
favor of a higher level of constitutive entomoresistance in plantations beyond the borders of outbreaks. Furthermore,
one can assume that other phenolic compounds, the content of which is significantly higher than in samples from
outbreaks may exhibit antifeedant properties. It is assumed that certain phenolic compounds can participate in the
implementation of constitutive (natural) entomoresistance and induced resistance

BJIIMAHUE ABUOTUYECKOI'O CTPECCA (3ACYXH) HA COAEP)KAHUE ®EHOJIbHBIX
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Xpomarorpadudecknii aHanu3 (EHOIBHBIX COCTMHEHHH M3 JHCTHEB Oepe3bl MOBHUCION M3 3aTYXIIHX OYaroB
MAacCOBOI0 Pa3MHOKEHHsSI HEIApHOTO LICJIKONPsIa M 32 MX IpaHUIaMH BbIIBUI 51-54 coenunenus. B oOpasuax u3
0YaroB ¢ MaKCHMaNbHOH aedonuanuell HaGMogaeTcsl 3HAYUTETbHOE JOMUHUPOBAaHHE (DPAKIUI C 3aMETHBIM CHIDKE-
HHEM COJIepIKaHMs coeAMHEeHUH B ke (67,5%), o cpaBHEHMIO ¢ KOHTpoJieM. Bo3pacranue coepikanus peHOIBHBIX
coenuHEeHnH BbIABIEHO numb y 10% mukoB. Heilfrpansnas peaknus mHabmonamace y 22,5%. B obpa3smax u3 ouara:
«ITokpoBckoe-2» Takxke HabIroaeTcs npeodiaanue Gppakiyid, conepskanue GeHOIbHBIX COSAMHEHUH B KOTOPBIX CHH-
JKaeTcs, 0 CpaBHEHMIO ¢ KoHTpoiueM (58,7%). V 7% nabmromaercst HeliTpanbHast peakuus, y 34,3% nx comepxaHue
Bo3pacTaeT. CpaBHUTENILHBIH aHAIN3 WACHTU(GUIIMPOBAHHEIX (DEHOJIBHBIX COSIUMHEHUH ITOKa3all, 4TO KOJIMYECTBO CO-
eIMHEHNH, cofepKaHne KOTOPBIX CHIKACTCSI M BO3pacTaeT ObUIO OAMHAKOBEIM. CHIDKEHUE COAEpKaHuUs (PEHONBHBIX
COCJIMHEHHUH B JINCTBSIX Oepe3bl B oyarax, B OTINYHE OT TEHJCHIMI B Oepe3HsKax 3a rpaHMIaMH 04aroB (¢ BBICOKOI
SHTOMOPE3UCTEHTHOCTHIO) MBI CBSI3BIBAEM C BO3ACHCTBHEM a0DHMOTHYECKOTO cTpecca (3acyxn) B HioHe, aBrycte 2013 .
Y 3aMETHBIMH Pa3JIMYHUsIMH B YPOBHE PEaKMN Ha aOMOTHYECKHUH CTPECC M1y HU3KOPE3UCTCHTHBIMH Oepe3HsKaMu
(W13 04aroB) W BBICOKOPE3UCTEHTHBIMH (32 TpaHUIIaMU 04aroB). O4eBHIHO, YTO MEXaHU3M BO3ICHCTBHUS 3aCyX HE HC-
YepIbIBaeTCsl MHTHOMPOBAaHUEM CHHTE3a psijia PeHONBHBIX COSIMHEHNH ¢ aHTH(HIaHTHBIM dddexTom. AOHOTHYSCKHI
CTpecC OKa3bIBacT KOMILIEKCHOE BO3CHCTBHUE, KAk 3a cueT Oojee OIaronpusTHON TeMIepaTypsl AL Pa3BUTH HACEKO-
MBIX, TaK U - IIOBBIIICHNS Ka4eCTBa KOPMOBOTO CyOCTpaTa (BO3pacTaHMs COJIEp)KaHMUs YIIICBOJOB B JINCTHsIX). B aTOM
KOMITJIEKCHOM MEXaHH3Me Ba)KHAsl POJIb MOKET IPHHA/UIEKATh 1 HHTHOMPOBAHUIO CHHTE3a (PEHONIBHBIX COSTUHEHHUI C
aHTU(UIAHTHBIMU CBOWCTBAMHU.

INFLUENCE OF ABIOTIC STRESS (DROUGHT) FOR THE PHENOL-COMPOUNDS
CONTENT IN LEAVES OF BIRCH (BETULA PENDULA ROTH.) FROM THE GYPSY
MOTH (LYMANTRIA DISPAR L.) OUTBREAKS
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Chromatographic analysis of phenolic compounds from birch leaves from the gypsy moth outbreaks and their
boundaries identified 51-54 compounds. There is significant domination of fractions with significant reduction in
the content of compounds in peak (67.5%) in samples from outbreaks with maximum defoliation compared with the
control. Increase of phenolic compounds found in only 10% of the peaks. Neutral reaction was observed in 22.5%. In
the samples from outbreak: (Pokrovskoe 2) is also observed predominance fractions the content of phenolic compounds
which decreases as compared with the control (58.7 %). 7% of the neutral reaction is observed, at 34.3 % of their
contents increases. Comparative analysis identified phenolic compounds showed that amount of compounds that reduce
and increased content of compounds was the same. Reduction of phenolic compounds in the leaves of birch in outbreaks
in contrast to the trends in birch outside the outbreaks (high entomoresistance) we associate with exposure with abiotic
stress (drought) in june- august 2013 and the appreciable differences in the level of response to abiotic stress between
lowresistant birch (from outbreaks) and highly resistant (outside of outbreaks). Obviously, mechanism of action is not
confined to drought inhibition of phenolic compounds synthesis with antifeedant effect. Abiotic stress has an integrated
impact is due to more favorable temperature for the insects ontogenesis and - improving of feed substrate quality

SCIENTIFIC REVIEW Ne 1



BMOJIOTMYECKHME HAYKHU 89

(increase in the carbohydrates content, in the leaves). In this complex mechanism may belong important role and
inhibition of phenolic compounds synthesis with antifeedant properties.

BJIVSTHUE MMATHEBOM BOJIBI C MOBBIIIEHHBIM COJIEPYKAHUEM MOHOB KEJIE3A,
KAJBbLUSA, MATHUSA U ®TOPA HA TTIOKA3ATEJIN KPOBU U ITOYEK BEJIBIX KPBIC
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H3yueHo BO3CHCTBHE MOBBIIICHHOTO COMEPKAHUS HOHOB YKeje3a, KaIbIHsl, MarHust 1 (PTopa MUTHEBOW BOJIHI T.
CapaHCKa Ha MMOKa3aTeNl KPOBH M TOUEK OETBIX KpbIC. AHATIH3 KPOBH MPOBOIIIIH C TIOMOIIBI0 MOP(OIOTHIECKUX H
OMOXMMUYECKUX METOIOB UccienoBanus. [{uto- u MopdoMeTpus moyek OesbIX KPBIC MPOBOAMIACEH C TOMOIIBIO IIU(-
poBoro mukpockona Axio Imager.M2 (ZEISS, SInonus) ¢ mporpaMMHBIM oOecTieueHHEM ISl aHali3a N300pakeHUH
AxioVision SE64 Rel. 4.8.3 u ZEN 2011. [TonyueHHbIe pe3ybTaThl MOKa3alH, YTO BOJOMPOBOIAHAS BO/a HE BIMSICT HA
TOKa3aTeNl KPOBM HEOEPEMEHHBIX KPBIC, B TO XK€ BPEMS IIPH JITUTEIEHOM TPUMEHEHUH OKa3bIBACT HECTIEIN(PHIECKOe
JICCTBHE HA MMOKA3aTeH KPOBH OEPEMEHHBIX JKUBOTHBIX. Mopdosornyeckue 1 MOPpHOMETPUICCKIE U3MEHEHUS T10-
YeK OEpEeMEHHBIX JKUBOTHBIX, MOTPEOIABIINX BOAy I. CapaHCKa, POSBISTIOTCS B BU/IE CHIDKCHHUS KOJIMYECTBA TIOYEU-
HBIX TEJICIl, YBEINYCHUsI TUTONIAIN MTOYSYHOTO TebIla M TUIONIAIH TOYSIHOTO KITyOOoUKa.

THE INFLUENCE OF DRINKING WATER WITH HIGH CONTENT OF IRON IONS,
CALCIUM, MAGNESIUM AND FLUORIDE ON THE BLOOD COUNTS AND KIDNEY
OF WISTAR RATS
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The Mordovian state teacher training college of a name of M.E. Evseveva, Saransk, Russia
(430007, Saransk, street Student’s, 13A), e-mail: ninasm@bk.ru

We studied the impact of increased content of iron, calcium, magnesium and fluoride drinking water, Saransk on
the blood counts and kidney of Wistar rats. The blood analysis was performed using morphological and biochemical
methods. Cyto - and morphometry of the kidneys of Wistar rats was carried out using a digital microscope Axio Imager.
M2 (ZEISS, Japan) with software for image analysis AxioVision SE64 Rel. 4.8.3 and ZEN 2011. The results showed
that tap water does not affect the blood of non-pregnant rats, at the same time with long-term use has a nonspecific
effect on the blood of pregnant animals. Morphological and morphometric changes of the kidneys of pregnant animals
consumed water, Saransk manifested in the form of reducing the number of renal cells, increasing the area of renal cells
and the area of the renal glomerulus.

BJIMSTHUE UMMYHU3AIIMU HA TYMOPAJILHBIN U KJIETOYHOONIOCPETOBAHHBIN
HUMMYHHBIN OTBET Y KPbIC, IOABEPKEHHBIX UMMOBUJIM3AIIMOHHOMY
CTPECCY C HCXOOHO PA3JII/I‘-IHOI/I YCTOMYUBOCTHIO K TMIIOKCHUU
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[Tpy MMyHH3aLUK )KUBOTHBIX T€TEPOIIOTUYHBIM AHTUTEHOM OBIITO BBISIBIEHO, YTO HCXOAHAs YyBCTBHUTEIBHOCTD K
TUIIOKCHU CYIIECTBEHHO BIIMACT HA BBIPAXKEHHOCTh KJIETOUHOIO U IyMOPaIbHOrO UMMYyHUTETa. [1oirydeHHbIe pe3ynbTaTbl
TIO3BOJISIFOT CJETATh BBIBOJBI O TOM, YTO HU3KOYCTOHUMBbIE IMMYHU3HPOBAaHHbBIE, HO HECTPECCHPOBAHHBIE KPBICH HIMEIOT
GoJiee BEICOKHH YPOBEHb T'yMOPAJIGHOIO M KIIETOYHOTO HIMMYHHOTO OTBeTa. JJaHHBIH (hakT MOATBEP)KAACT IOBLIIICHHOE
COAepKAHNUE AaHTUTENI0OPA3YIONIMX KIETOK M yBEIMYEHHE HHTEHCHBHOCTH THIIEPYYBCTBUTEILHOCTH 3aMEUICHHOTO THTIA.
MOXHO MPEIIIOI0KNTE, YTO y HECTPECCUPOBAHHBIX BHICOKOYCTOHUMBBIX KUBOTHBIX 00JIee HU3KUH YPOBEHb HIMMYHHOTO
OTBETA CBSI3aH C KOJIMYECTBEHHBIM MEPEpacpeneieHHeM KIETOK B TeMOIO0I3€ U CABUHYT B CTOPOHY IpHUTpomos3a. [Ipu
BO3/EICTBUH CTPECCOPHOTO (haKTopa y KPhIC C BBICOKOH YCTOHYMBOCTBIO K TUIIOKCHY HAOIIOAeTCsl TIOBBIIICHHBIH ypo-
BeHb Th-2 IMMYHHOTO OTBETa ¥ OTHOBPEMEHHO CHIDKCHHBIH YPOBEHb 9PUTPOI033a. Y HU3KOYCTOHUMBBIX CTPECCHPOBAH-
HBIX JKMBOTHBIX [10CJIC NMMYHH3aIH HAOIIOAIaCh TEHICHIIMS K CHIDKEHHIO KOJIMYECTBA AaHTHTEI00Pa3yIOIINX KICTOK.
D70 MOXKET OBITH CBSI3aHO KaK C HU3KUM YPOBHEM IIUTOKWHOB, TaK M CO CHIJKEHHEM K HIM TyBCTBUTEIIBHOCTH.

EFFECT OF IMMUNIZATION ON THE HUMORAL AND CELLULAR IMMUNE RESPONSES
RATS EXPOSED IMMOBILIZATION STRESS WITH ORIGINALLY DIFFERENT
RESISTANCE TO HYPOXIA
Komelkova M.V.
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When animals were immunized with heterologous antigen was found that the initial sensitivity to hypoxia significantly
affect the severity of cellular and humoral immunity. The obtained results allow to conclude that the low resistant immunized,

HAYYHOE OBO3PEHME Nel



