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PRODUCTION OF BIOMASS OF PHOTOSYNTHETIC
BACTERIA ON BASE OF STOCK-BREEDING AND
POULTRY WASTES

A.Kh. PARONYAN, A.V. GASPARYAN

Centre of Microbiology and Microbial Depository (CMMD),
NAS of Armenia, Abovyan city

On base of stock-breeding and poultry wastes the cheap nutrient media for
cultivation and production of biomass of phototrophic bacteria have been
developed. Cultivation of purple nonsulfur bacteria Rhodobacter sphaeroides
together with Bacillus megaterium in mixed culture has been succeeded in high
biomass yield. The obtained biomass was distinguished with rich contents of
biologically active substances.

Photosynthetic bacteria — biomass — mixed culture

Ubhwubwywhwljut b prstwpniduljut puthnuubph hhdwb pu dowlty
ki hdwb uwbbnpudhowduypbp $nuinunpnd  pulubppwitph wdbgdwt
Jkuwquibqdush unwugdwb hwdwp: Yhpunkn] juwep  Yoyunmpuitkph'
Rhodobacter sphaeroides ny ssUpwjhti Shpwtiwgnyu puljntphwubtph b Bacillus
megateriumoh  hwdwwnbn  wdkgnudp, hwennyl] E qquih  pwpdpuguby
JEhuwquigush  Gpp: Unwuguws Jhtuwquiqqusp wpwbdbwbnud L
Jhunwpwbwlw wljnhy vhwgnipmnibttiph hwupniun wupnibwlnipjudp:

bnwnnuplpbnnpl pulnkphubbp o jhhuwqubqyus o pnunp §nyjunnipu

Pa3paboraHbl JielIeBble TUTATeNIbHbIE CPE/Ibl HA OCHOBE KUBOTHOBOJUECKUX 1
NTUIEBOIYECKUX OTXOJOB JUIS BBIPALMBAHKS M MOJIy4CHHUs OHomacchl (OTOTpO-
¢uBIX OakTepuii. C MCIONB30BAHMEM CMEIIAHHOTO KYJIBTHBHPOBAHHUS HECEPHBIX
myprypHBIX Oaxtepuil Rhodobacter sphaeroides n Bacillus megaterium ynanocs
3aMETHO YBEJIMYHUTH BEIXOJ Omomacchl. IlomydeHnas 6momacca oTiandaercs: Gora-
TBIM COZIEP)KaHHEM OHOJIOTMYECKH aKTUBHBIX COSIMHEHUI.

Domocunmemuueckue 6aKmepuu — buomacca — cMeuanHas Kylemypa

The abilities of photosynthetic bacteria to assimilate carbon dioxide, to fix
molecular nitrogen possessing with photosynthetic metabolism, as well as to grow
on different wastes permit to use phototrophs in biotechnology [7,11]. The
phototrophic bacteria are effective producers of biologically active substances, such
as carotinoides, organic acids, moreover the biomass of phototrophs contains
valuable substances and has practical importance as feed protein [2, 10].
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Application of phototrophs in Armenia has high perspectives since this group
of microorganisms are widely distributed, especially, in mineral springs, lakes,
natural reservoirs, and can be grown from early spring till late autumn [6]. The
literature data on cultivation and production of biomass of phototrophic bacteria on
different agricultural wastes as nutrient media are less known.

The present work reports the results of investigation on production of biomass
of phototrophic bacteria using as nutrient media the agricultural wastes such as
stock-breeding manure and poultry dung.

Materials and methods. The strains of purple nonsulfur photosynthetic bacteria
Rhodobacter sphaeroides sp.D-8 and Rhodobacter sphaeroides sp. A-10 isolated from
mineral springs of Jermuk and Arzni as well as strain Bacillus megaterium INMIA
B-1502 have been studied. All strains of bacteria were deposited in Culture Collection of
the Centre of Microbiology and Microbial Depository (CMMD), NAS of Armenia.

Strains of phototrophic bacteria were grown on Ormerud's medium [9]. The strain
of Bacillus megaterium was grown on a medium containing fish hydrolysate [1].

The agricultural wastes such as stock-breeding manure and poultry dung were
periodically taken from stock-breeding and poultry farms of Abovyan region. The wastes
were dried at 60° for 15 days until containing 30 % of humidity in manure and 20% of
humidity in dung. The 100 g dry matter samples after grinding were dissolved in one
litre of tap water and were kept under room conditions periodically stirring for 4-6 hours.
After filtration the extracts obtained were used as a base of nutrient media for cultivation
of phototrophs. The initial pH was nearly 6.5-6.9. The chemical analysis of extracts
showed that they contain ions of HCO3 - 1321.0-1858. 5 mg/l, carbohydrates (glucose,
sucrose) - 0.08-0.86 %, salts of organic acids which could satisfy the growth
requirements of purple nonsulfur bacteria.

The phototrophs were grown at 30-32° with 2500-3000 lux illuminating and
under different conditions of aeration. The inoculum was added in amount of 5 %
(v/v) in the nutrient media. The growth of cultures was monitored spectro-
photometrically determining the optical density of cell suspension at wave length 660
nm and by determining the dry weight of bacterial biomass. Microscopic control was
performed using microscope MBB-1A and a KF-4 phase contrast device. Absorption
spectra of whole cells were measured on “Specord” UV-Vis spectrophotometer. The
phototrophs were grown for 5-8 days until the considerable de-crease of growth. The
content of wet protein was determined by nitrogen method. The amino acids composition
was determined on amino acid analyzer AAA-339. The vitamins were determined by
Odincova’s method [8 ], vitamin By, — by  Kuceva’s method [5].Three-day-old cultures
of phototrophic bacteria grown ana-erobically under 2500-3000 lux illumination and
one-day-old culture of B. mega-terium grown on a flask-shaker were used as an
inoculum for mixed cultivation with optimal combination 2:1 (v/v) of phototrophic and
heterotrophic cultures.

Statistical analysis was based on date from experiments of ten replicates.

Results and discussion. The yield of biomass is few on clean extracts. It is
explained by the high contents of calcium salts in extracts which affects on
penetration of light increasing the optical density of the media. Good results of
the growth were mentioned when the extracts were diluted with tap water in
ratio 1:1(v/v). The accumulation of biomass in considerably increased when
small amount of yeast extract (0.02%) is added in different media as a growth
stimulator. The results of composition and content of amino acids (Table 1), total
nitrogen and protein (Table 2), valuable vitamins (Table 3) and carotenoids
( Fig. 1) of obtained biomass are represented respectively on tables.
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Table 1. Amino acid composition of biomass of RA. sphaeroides sp.
D-8 grown on different media (g/100g dry weight of biomass)

Amino acids Ormerud’s Medium with Medium with
medium stock-breeding poultry
(control) manure dung
DL-Alanine 4.57 4.55 43
L-Arginine 3.2 3.2 3.12
DL-Aspartic acid 4.34 4.35 4.05
Glycine 2.38 2.18 2.0
L-Glutamic acid 5.43 5.43 5.33
L-Histidine 1.1 1.1 1.05
L-Isoleucine 2.42 2.25 2.2
DL-Leucine 3.15 2.88 2.72
DL-Lysine 2.72 2.68 2.68
DL-Methionine 1.08 0.85 0.64
DL-Phenylalanine 1.99 1.9 1.69
L-Proline 2.6 2.5 2.16
DL-Serine 1.58 1.58 1.58
DL-Threonine 2.83 2.8 2.68
DL-Tryptophane + + +
DI-Tyrosine 1.48 1.3 1.07
DL-Valine 343 33 3.11

Table 2. Contents of total nitrogen and protein in biomass of
phototrophic bacteria grown on different media

Media 1)Total nitrogen, |1)Protein, |2)Total nitrogen, |2)Protein,
% % % %
Ormerud’s
medium (control) 9.4 59 8.67 54.1
Medium with
stock-breeding 9.25 58.6 8.45 53.7
manure
Medium with 9.2 58.2 8.22 53.3
poultry dung

Legend: 1)- Rh. sphaeroides sp. D-8, 2) — Rh. sphaeroides sp. A-10.

Table 3. Contents of vitamins in biomass of RA. sphaeroides sp. D-8

Amino acids Ormerud’s | Medium with stock- | Medium with
medium breeding manure poultry dung
Biotin 0.42 0.39 0.37
Cyanocobalamin 513 503 487
Niacin 415 398 389
Pantothenic acid 2.5 2.3 2.3
Pyredoxin 2.6 2.6 2.17
Thiamin 6.03 5.8 5.35

Legend: Vitamins content, ug/g dry weight.
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The results of composition and content of amino acids, total nitrogen and
protein, valuable vitamins in biomass obtained on media with waste extracts
didn’t give up and in some cases exceeded the same results on the control
Ormerud's medium (Tables 1, 2, 3).

It is known that the organic compounds of carbon serve as a source of
carbon and electron donor for purple nonsulfur bacteria. The less of car-bon
source media affects not only on growth of the cultures but also on biosyntheses
of carotinoides.

The absorption spectra showed that the synthesized carotinoides on
medium with stock-breeding manure by their quantitative and qualitative
characteristics are similar to same results obtained on control Ormerud's
medium (Fig. 1).
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Fig. 1. Absorption spectra of whole cells of RA. sphaeroides sp. D-8 grown in different
media: 1. Ormerud’s medium, 2. Medium with stock-breeding manure

The results showed that the extracts of poultry dung were poor of so-me
elements in comparison with the stock-breeding manure. The addition of 0.3%
glucose to poultry dung stimulates the growth of bacteria up to 3.3-3.8g/1. It is
more effective to use molasses in concentration of 0.25% in media with the
extracts of poultry dung.

It is known that during the mixed cultivation of different microor-ganisms
the constant balance or stimulation of the growth of single or mixed cultures of
microorganisms is observed. Physiological properties of microorganisms, the
composition of media and the conditions of cultivation have great role in this
process [3]. The data on cultivation statistics of mixed cultures under different conditions
confirm the great influence on the growth of monocultures and mixed cultures [4].

In our experiments we have used the method of mixed cultivation for
production of high level of biomass of phototrophic bacteria on base of wastes.
As heterotrophic microorganism B. megaterium was used.

The purple nonsulfur bacteria are facultative anaerobes though they grow
also well under conditions of weak aeration in dark. In association of facultative
anaerobic phototrophic bacteria and aerobic B. megaterium es-sentially the
partners are differed with their requirements to oxygen.

The results on mixed cultivation of phototrophic bacteria and B. me-
gaterium are represented in Table 4.
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In our experiments the active growth of B. megaterium was observed
under aerobic conditions using both monoculture and mixed culture. Mic-
roairation in mixed culture increased the growth of phototrophs and decreased
the growth of heterotrophic culture but the heterotrophic culture in this case had
rather stimulating influence on growth of phototrophs. In case of anaerobic
conditions the growth of phototrophic bacteria was high in monoculture but the
single cells of B. megaterium were observed in monoculture. In mixed culture
the growth of phototrophic bacteria under anaerobic conditions was high in
comparison with monoculture. In this case the stimulation effect of B.
megaterium even with weak growth was available (Table 4).

Table 4. Influence of aeration on the biomass yield during mixed cultivation of
phototrophic bacteria and B. megaterium on medium with stock-breeding manure
extracts (g/l dry weight of biomass)

Cultures Aerobic | Microaerophilic | Anaerobic
(dark) (light) (light)
Rh. sphaeroides, sp. D-8 0.43 3.36 3.06
Rh. sphaeroides, sp. A-10 0.54 3.85 3.7

B. megaterium 2.2 1.9 0.048

Rh. sphaeroides, sp. D-8 +
B. megaterium 241 4.8 4.24

Rh. sphaeroides, sp. A-10 +
B. megaterium 2.66 5.03 4.94

The analysis of the growth of single culture-components showed that the
mixed growth of cultures is based on symbiotic interaction as commensalism.
The commensal relations among phototrophic and heterotrophic bacteria have
their best effect under microaerophilic conditions. The stimulating influence of
heterotrophic bacterial culture was the highest when the correlation of
phototrophic and heterotrophic bacteria was in ratio 2:1(v/v) in inoculum. In
association of phototrophic and heterotrophic bacteria the yield of biomass could
be increased about 33-42% in comparison with monoculture. Microscopic
examination conformed that the biomass obtained was mainly consisted of
phototrophic bacteria.

Thus, the cheap nutrient media on the base of agricultural wastes such as
stock-breeding manure and poultry dung have been developed for production of
biomass of phototrophic bacteria. The highest yield of biomass was observed by
mixed cultivation under microaerophilic conditions of growth. Besides being
rich feed product the biomass can be also used as a source of valuable
biologically active substances and can be applied as fertilizer in agriculture.
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BJIMAHUE PEZEKIIUU ITIEYEHU U FHHEPBAPH‘IECKOFI
OKCUTI'EHAIIUM HA PAT'OLHUTO3 HEUTPODPUITAMHU
E. COLI

I1. H. CABUJIOB

Boponeoiccras eocyoapecmeennasn meouyunckas axademusi um. H. H. Bypoenko
E-mail: p_savilov@rambler.ru

B ompbiTax Ha 82 GeciopoaHbIX OeJbIX KpbIcax (CaMKax) UCCIEeIOBAIN BIUSHHUE
peseximn nedenu (PIT, 15-20% wmaccel opraHa) m ee codeTanusi ¢ rumepOa-
puueckoii okcurenanuen (I'bO, 3 ara, 50 muH, 1 ceaHC B CyTKH, TPEXKpaTHO) Ha
CIIOCOOHOCTh HEHTPOMIIOB apTepHaIbHOM W BEHO3HOH (HOpTajdbHas BeHa,
TIeUYCHOYHbIE BEHBI) KpOBU nornomats E.coli (Escherichia coli). Y cranoBieHo, 4to
B ycnoBusix ['BO orpanndnBaercs HHrHOUpYyoLIee BIUsSHHE NTEUYeH! Ha (Garomuros-
CTUMYJIUPYIOLIYIO COCOOHOCTh HelTpoduinoB mis E.coli. B moctrunepoxcudec-
KOM Iepuoje naHHas (YHKLUUS ONEpHpPOBAaHHOH meuyeHn Hopmanusyercs. ['BO
npenynpekaaeT pasBuBaromtyrocss npu PII 3amepxky B onepupoBaHHOM OpraHe
HEUTPO(UIIOB, aKTHBHO (arouuTupyomux E.coli.

Tunepoxcusi — neyerv — pesekyus — HeUMpoPuibl — KUUEUHAS NATOUKA
—  ¢hacoyumos

Ny ginuijut 82 uyhwnwl wnutwnukph Ypuw yunwupus hnpdbpnud (Eqbip)
htwnwgnunk kup yupnh dwutwndwi (LU, opquith qubiquish 15-20%) b npu
htwn hwdwwntn hhytppuphy opuhghimgdwt (2RO, 3 ata, 50 pnyk, 1
ubwtu/op kplp whqud) wanptgnipniup quptpuluyhtt b Epufughtt wpjut
(qoutpwlught Gpuy, pgupngh pulukp) bupndpiptph £ coli-i Gubknt
nttwlmpyut Jpu: Zwunwndus k, np 2R0-h wuydwbtbpnd wjuqmd &
pupgh wpgbjwlnn wqpbkgmipniip £ colfb ugnghuingh  Lupupllne
ubjnpndhjubph ntwlnipui Ypu: Buhhybkpunnpuhl opowtnid
Jhpwhwwnquws jjupnh nwjju gnpswnnypp juinbwynpynud t: 220-u jubjund
t qupqugnn £ coli-t wijnpynpkt $wgnghiing Yuwnwnpnn tbpnpndphiutph
Juwiugp yYhpwhwwndws opquiunud, npp unynpuwpup qupquumd E LU-h
dudwbiwl:

Zhwykpopupw — pupy — dwubwnnid — bijpupndphkp — wphpughl gnighly
- pugnghung

Experiments were conducted on 82 outbred female albino rats exposed to liver
resection (LR, 25-29% of the organ mass) and hyperbaric oxygenation (HBO, at
3 ata, for 50 min once, three times per day within the first three days after surgery.
The capacities of neutrophils of arterial (aorta) and venous (portal vein, hepatic veins)
blood to ingest and digest E. coli were investigated. Under HBO, the inhibitory

11
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impact of LR on the phagocytosis-stimulating ability of the liver to E. coli was
limited for neutrophils. In the posthyperoxic period, the phagocytosis-stimulating
function of the operated liver was found to be normalized. HBO prevented the post-
LR delay of the neutrophils which actively englobe E. coli in the operated organ.

Hyperoxia — liver — resection —neutrophils — E. coli — phagocytosis

HccnenoBanusiMu MOCIEOHUX JIET YCTaHOBICHO, YTO IEYEHb MIIEKOIH-
TAOIIHUX CITOCOOHA CTHUMYJIHPOBATH MOTJIOTHTEIBHYIO CIIOCOOHOCTH (aroIfuTOB
(uetitpoduibl, MOHOIMTHI) B oTHOmEHUH ['pam(+) u ['pam(-) MUKpOOpPTaHMU3MOB
[7], OTHOBPEMEHHO PETYIUPYsl OAKTEPULUAHYIO aKTUBHOCTHh T'yMOPaIbHBIX (hak-
TOpOB KpoBH [6]. YcTaHOBIEHO, YTO yjAajeHHe YyxkKe HeOOoNbIIoro obnema
neuenu (15-20% maccel oprana) HapyIIaeT aHTHCTa()UIOKOKKOBYIO aKTHBHOCTD
HelTpopmnoB u MoHouuToB [8]. CocTOsIHHE MOTJIOTUTENHHON CIIOCOOHOCTH
HEUTPO(HIOB 1 MOHOLIUTOB B OTHOIIEHHUH €CTECTBEHHOI'O CUMOMOHTA OPTraHU3-
Ma miekonmTaromux E. coli mocne peseknuum nedeHu (PII) B Hacrosmee
BpeMsI HE U3BECTHO.

W3BecTHO, uTO TMHIEpOapUUYECKUN KHCIOPOA CIIOCOOCH YCTPaHSTH BBI3BI-
Baemble PIl HapymieHMs CTUMYJIMpPYIOIIETO BIMSHHUS MEYEHH HA MOTJIOTUTEINb-
HYIO CITOCOOHOCTh HEUTPO(PHIIOB B OTHOIIEHHH 30JI0THCTOTO CTapHIOKOKKA [8].
Bnusinue runepbapuueckoii okcurenanuu (I'bO) Ha cmocoOHOCTH omepupoBaH-
HOW TEYEeHU M3MEHATH MOTJIOTHTENIFHYIO CIIOCOOHOCTh HEUTpohmioB K E .coli
HE U3Y4EHO.

Lenpto HacTosmieil paboTsl sBUIOCH u3yuyenue BiausHua PII u ee coue-
tanus ¢ ['BO Ha cnocoOHOCTh HeWTpodmioB mornomars E. coli kak B
MPUTEKAIOIIEH, TaK U B OTTEKAIOIIEH OT MEYeHU KPOBH.

Mamepuan u memoouka. OTBITH TIPOBEACHH HA 82 OECIOPOAHBIX OEIBIX KPBI-
cax (camkax) maccoit 170-220 r. Pesekmuro medeHH mpoBOAWIN Ha (oHE S(HUPHOTO
HapKo3a, yAass 3JEKTPOHOXKOM 4acTh JieBoi mosm medenn (15-20% maccer oprana).
OmnepanMoHHOE MOJNE OYMINAIM OT IIEpPCTH, 0O0pabaThIBaIM PAacTBOPOM XJIOPAMHHA.
XUpypruuecKuii HHCTPYMEHTApHil MMOABEPraid CTEPIUIU3AIMH M0 OOMICTIPHHATON Me-
tonuke. [locne ynaneHns 9acTu NMe4eHW W KOHTPOJI FEMOCTa3a YIIWBAIM MbIIICYHBIA
CcII0#i OproIHO# cTeHKH KeTryToM. Ha koxy HakiasiBaiu [1-00pa3Hble 1IENKOBbIE LIBHI,
KOTOPBIC MPEAOTBpAIIAOT KOXHBIC Kpasd paHbl OT NOABCPTbBIBAHHUA W TEM CaMbIM
YCKOPSIOT IPOLIECC 3a)KUBJICHHS. AHTHONOTHUKY M aHTHUCENITHKH MapIHTEPAILHO HE BBO-
nuii. Yactora mocieonepauroHHbIX HarHoeHud — 2,5%. XKuBoTHble ¢ mocieornepa-
LIMOHHBIMU HarHOCHUSIMU U3 OIbITa HCKModaInchk. [ BO mpoBoanny MeTUIMHCKUM KHC-
JIOPOJIOM B TIEPBBIE TPOE CYTOK ITOCIIE OIepaIuy, B pexkume 3 ara, 50 MuH, 1o 1 ceancy B
cytku. [lepBriii ceaHc HaumHAIH Yepe3 4-8, BTOPOil W TpeTHil — COOTBETCTBEHHO Uepes3
24 u 48 4 moce oneparnun. Bee sxuBoTHBIE OBUTIH pa3nesneHbl Ha 10 cepuii ombITOB: | ce-
pUs — WHTaKTHBIE XUBOTHBIE (HOpMa); 2, 3, 4 cepun — >KUBOTHBIC, MCCIIEIOBAHHBIC
COOTBETCTBEHHO Ha 3-H, 7-¢ u 14-e cyT mocie JanapoToMuu («JI0’KHOOTIEPHPOBAHHBIEC)
JKUBOTHBIE). 5, 6, 7 c€pUU — )KMUBOTHBIE, UCCIICIOBAaHHBIE COOTBETCTBEHHO Ha 3-H, 7-€ U
14-e cyr mocne PII. Otu cepum CIOyXWJIHM KOHTPOJEM I BBISBICHUS «UHUCTOTO»
addexra I'BO. 8, 9, 11 cepun — okcureHUpoBaHHbBIC KUBOTHBIC ¢ PII, uccinenoBanHbie
Ha 3-u, 7-e u l4-e cyr mocneonepaunoHHoro (l-e, 4-e u 1ll-e cyr moctrumep-
OKCHYECKOr0) MEepHOAa COOTBETCTBEHHO. JKHMBOTHBIX BBIBOMWIIM H3 OJKCIEPUMEHTa
JieKanuTaneld Ha oHe ITaMHHAIOBOTO Hapko3a (40 Mr sTaMuHaIa HATPUS/KT).

OOBeKTaMu HUCCIIeOBAaHMS CITY>KHIIM HEHTpoduisl apTepuansHoi kpou (AK) u
BEHO3HOH KpOBH: KpoBb BOpoTHOI BeHHI (KBB) 1 kpoBs nmeuenounsix BeH (KIIB).
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BJIMAHUE PE3EKIMHW IMEYEHW U T'MTITIEPBAPUYECKON OKCUT'EHALIU HA ®ATOLIUTOS...

ApTepuanbHy0 KpOBb HOJTyHYalIl IYHKINEH aopThl, BEHO3HYIO — COOTBETCTBEHHO
IIYHKIMEH MMOPTAIbHONW BEHBI M NEYEHOUYHBIX BeH. [lodydeHHe KpOBM M3 NMEYEHOUYHBIX
BEH OCYIIECTBISUIM MO pa3paboTaHHOW paHee Mmeroauke [6]. IlocrmemoBaTenbHOCTH
3a00pa KpOBM COCTaBJIAia: II€YEHOYHBIE BEHbl —> MOpTAJbHAas BEHA — aopTa.
daronuTapHyl0 aKTHUBHOCTh HEHTPO(MIIOB M MOHOLIMTOB ONPEAEISIIM IO MX CIOCO0-
HOCTH TOTJIOIaTh yOuThie HarpeBaHueM MHUKpoObl [9]. st atoro 0,1 mu remapuHu-
3upoBaHHON KpoBU HHKyOHpoBaim ¢ 0,05 mi MorOB3BecH E .coli (utamm K-12), youroit
HarpeBanueM, B KoHieHTpauud 500 wmiuH MuHKpoOHBIX Tew/mia u 0,05 M
usHonormueckoro pacteopa B Tedenne 30 MuH mpu 37°, BCTpAXHBas uepes KaIbie
5 muH. I1o 3aBepiueHny HHKYOAMK TPOOUPKU TTOMELIATINCH Ha 2 MUH B JISASHYIO BOLY,
Jnajnee UEHTPUPYrupoBaad B TedeHue S5 MuH npu 1500 o6/muu. [lnasmy ymamsuiu
MHKPOJIO3aTOPOM, @ U3 BEPXHETO CJIOS 0Ca/IKa TOTOBMJIM Ma3KH W OKpaIIMBAINCH MO
Pomanosckomy. Ilopcuer ¢aronuTHpOBaHHBIX MHKPOOPIaHM3MOB IPOBOJMIN I10X
Mukpockonom «BHMOJIAM» yB.100, oxl2. Omnpegensiu cruenyrouye MOKa3aTeIu:
¢aromuraproe uucio Heitpopunos (PUH) - % KIETOK, MOMIOTUBIINX TECT-MHUKPOO 3a
equaUIy BpemeHH. DUH paccumteiBamm Ha 100 HeiTpodminoB. OmHOBpEMEHHO
paccuuThBaNM (aronuTapHei wHAEKc HedTpoduioB (DOUH) - cpemHee KOIHYECTBO
TECT-MHKPOOOB, MOIJIOUIEHHBIX OJHOW KJIETKOW. OTOT IIOKa3aTelb XapaKTepU3yeT
HMHTEHCHBHOCTb IIOTJIONIeHHs MHKpoba Qaromuramu. Pesynbratsl 00paboTaHbl cTaTHC-
TUYECKU C Y4E€TOM HENapaMeTpUuYecKoro Kpurepus BukokcoHa-Manna-YutHu. Pe-
3yNbTaThl CYUUTATIHCH JOCTOBEpHBIMU Ipu p< 0,05.

Pezynomamot u oocyrycoenue. Kax BumHo n3 Tabnuimbl 1, y WHTAKTHBIX
kpeic ®YH K E.coli B KIIB 1ocToBepHO MpeBhIIao aHAJIOTHYHBIH MOKa3aTelb B
AK u KBB cootBercTBeHHO Ha 52% u 61%. OVH y HHTaKTHBIX )KUBOTHBIX JOC-
ToBepHO He pasimyaincs u coctaBmwi B AK, KBB u KPB 5,27+0,25; 5,64+1,6 u
5,27+0,3 COOTBETCTBEHHO.

Tabmuua 1. J/Ilunamuka paronutapHOro yucia HeWTpoduiIoB 1o oTHoueHHo K E. coli B
KPOBH I10CJIE PE3eKIMHU TIeYeHH U runepbdapuyeckoii okcureHanuu ( M+ m)

CpoKH 10CIIe0TEPaLIOHHOTO, Kposs
(MOCTTUIEPOKCHYECKOT0) TIEPHOJIA, CYTKH
apTepuajbHas BOpOTHOﬁ BCHBI IICYCHOYHBIX BCH

Hopwma, n=10 333+2,1 31,3254 50,0 £2,647

3(1) JIO, n=9 258++2,7 333+32 38,4+ 3,14%
PIT,n=9 38,4+3,96 ¢ 30,6 + 1,92 26,8 +2,94%¢
PIHTBO, n=10 24,0 +2,8%%* 30,5+2.23 35,8 +2,8 4%°

74 JI0, 110 31,9429 353+ 2,64 548+ 4247
PIT, n=9 49,4 +4.7*¢ 492 £3,0%4 373+33%AVe

PIHTBO, n=8 46,9+ 4,8¢* 38,5+3,9° 58,5+4,547°

14 (11) JIO, n=10 343+ 4.4 36,1 +£3,8 495+£534

PIT, n=8 37,5+3,8 37,6 + 3,1 35,1 +£2,8%

PII+IBO, n=38 37,1 +1,95 34,0 +1,3 53,9 +£3,347°

[Ipumeuanue. JIO- «10’)KHOONIEPUPOBAHHBIE» >KUBOTHBIEC, PII — >KMBOTHBIE C pe3eKIMel MeueHH,
PIT+I'BO — kMBOTHBIE C pe3EKIMEH MEYCHN U THIEPOapUUECKON OKCUTCHAIIUEH, N — YHCIIO
JKUBOTHBIX MO cepusiM ombIToB; *(p<0,05) - HOCTOBEPHOCTH PA3NHUMil 1O CPAaBHEHHIO C
HOPMOH; Av(p<0,05) — C aHAJIOTMYHBIM IOKa3aTelleM apTepUaIbHOM U MOPTAIBHONU KPOBH
JIAHHOM cepuu COOTBETCTBEHHO; ¢ u° ( p<0,05) — [0 CPABHEHHIO C AHATIOTUYHBIM [IOKA3aTE-
JIEM IOCJICOIEPAlMOHHOIO NEPUOAA <JI0XKHOIEPUPOBAHHBIX)» JKUBOTHBIX U XKUBOTHBIX ¢ PII
COOTBETCTBEHHO.
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CnenoBaTenbHO, WHTaKTHas IME€4YeHb, YBEIMUYUBAss B KPOBHM KOJIMUYECTBO
HEUTPOUIIOB, aKTUBHO (aronuTupywmux E. coli, He BIUSET HA WHTEHCHB-
HOCTB TIOTJIOIICHUSI MU JTAHHOTO MHUKPOOa.

Hapymienne nienocTHOCTH OpIOIIHON MOIOCTH TOCPEICTBOM JIAITApOTOMHH
BBI3BIBAJIO KPATKOBPEMEHHOE (Ha 3-HM CyT IHOCI]e Omepalun) cHIkeHue Ha 24%
o cpaBHeHHIO ¢ HOpMot DPUYH k E. coli Tonmsko B KIIB. ®UH k E. coli B 3TOT
MepHo JOCTOBEPHO HE MEHSUICSA, HO M30HpaTeNbHO yBeIUYUBaICA Ha 14-e cyT
nocne snanaporomun B AK u KIIB (ta6n. 1). CnemoBaTenbHO, JTamapoTOMHS,
BEI3bIBasi KPaTKOBPEMEHHOE OTpPaHHUYEHHE CTUMYIUPYIOIIETO BIUSHUS IEYCHH
Ha (aronUTapHyI aKTUBHOCTH HEUTPOOMIOB K E. coli, co3maeT ycinoBHs st
OTCPOYEHHOT'O YBEJITUYEHHUS MHTEHCUBHOCTHU TIOTJIOIIEHUS MU JAHHOTO MHKPO-
0a B apTepHaIbHON KPOBH U KPOBH MIEYCHOUHBIX BEH.

Hononnenue nanaporomuu PIT BBI3bIBaIO 3HAYMMOE IO CPaBHEHHIO C
Hopmoii camwkenue ®Yu B KIIB Ha 3-u, 7-¢ u 14-e cyT mocieonepanuoHHOTO
nepuoja cooTBeTcTBeHHO Ha 46%, 25% u 30% (tabn. 1). Ilpu sToM Ha 3-u u
0COOCHHO Ha 7-€ CyT mocieoneparonHoro nepuoga ®UH B oTTekaromeld ot
MeYEeHU KPOBH CTAHOBMJIOCH JOCTOBEPHO HMXKE MO CPABHEHHUIO C aHAJOTHYHBIM
MoKa3aTesieM B TMpHUTEKaromed K Hed kpoBu (Tadm. 1). OmHOBpEeMEHHO
JIOCTOBEPHO YBEIWYHBAIIOCH IO CPABHEHHIO C <JI0KHOOTIEPUPOBAHHBIMUY IKH-
BotHbiMU PYUH B AK Ha 3-u u 7-e CyT mocleonepaldoHHOro Mepuojia
cooTBeTcTBeHHO Ha 49% u 91%. B mocnenHeM ciydae 3TO COMPOBOXKIATOCH
COXpaHEHHEM MOBBIICHHOTO Mokasatens B KBB (tadn. 1) U3 aroro cienyer,
YTO MEXaHWYEeCKOe IMOBPEXKACHHE IMEYeHH HE TOJFKO HapyIIaeT CIOCOOHOCTH
3TOrO OpraHa «oboramars» KpoBb HEHTpo(uIaMu, akTUBHO (ParuuTHPYIOUTIMH
E. coli, HO W TpPHUBOAWT K YAaCTHYHOH pETEHIMH B HEM KIETOK. OTO
COTIPOBOXK/IAETCS aKTHBANMEH BHETICUCHOYHBIX MEXaHHW3MOB, HAIIPABIICHHBIX Ha
YBEITMUCHHUE COACPKAHUSI B apTepHUATLHON M MOPTATHLHON KPOBH HEUTPO(MIIOB,
aKTHBHO (Qarouutupytoumx £E. coli, HO wucromaromuxcsi Kk 14-m cyr
MOCIIEONIEPANIMOHHOTO TIEPHO/IA.

B ormmume or DY meditpopmmor wmx DU mpm PII cHmxkancs B
MpUTEKAoOImed W OTTEKAlomlell OT TMeYeHH KPOBH HA 3-U CYyT
MOCJICONIEPALIMOHHOTO TEPHO/a, IO CPaBHEHHIO Kak C HOPMOH, Tak M C
«JIO)KHOONIEPUPOBAaHHBIMU»  JKUBOTHBIMH. Ilpm  »3TOoM Kk  14-M  cyT
MOCIIEONEPaIMOHHOT O TIeproia MHrnoupytomee Biausaue PI1 Ha MHTEHCHBHOCTD
noryonenus: Herpopunamu E.coli coxpansocs (puc. 1.).

CrnenoBaTenbHO, MEXaHWYECKOE TIOBPEKICHHE II€YeHH YCTpaHseT
MEXaHW3MEI, 3aIlyCKaeMble HETIOCPEJCTBEHHO JIAaapOTOMHUEH W HalpaBJICHHBIE
Ha OTCPOUYEHHOE YBEJIHUYEHHE B apTepHaTbHON KPOBH M KPOBH MEYEHOUYHBIX BEH
HEUTPOHUIOB, MAKCUMaJIHHO TOTIIOMAINX E. coli.

Kax BugnO u3 Ta61. 1, B yenoBmsx runepokcuu (3-u cyt nocne PIT) ®Un
K E. coli B KIIB Ha 34% mpeBbIaio aHAIOTHYHEIN TTOKa3aTeh >KHBOTHBIX ¢ P11
6e3 I'bO, HO mpu 3TOM ocTaBanock Ha 28% Hinke HOpMBI. OHAKO TOSIBIISIIOCH
noctoBepHoe paznuuue Mexay @Un B KIIB u AK. D10 yka3biBaeT, BO-IEPBBIX,
Ha OorpaHH4YeHHe B yciaoBuax npuMeHeHus 'bO cHmkeHust criocoOHOCTH oTnepH-
POBaHHOH Me4YeHU «00oramark» KpoBb HEUTPOUIaAMH, aKTHBHO (ParoUTHPYIO-
M E. coli; BO-BTOPBIX, OCIIa0JIeHUE TIPY THIIEPOKCHN PETEHITUH TOCIESTHIX B
OINEPUPOBAHHOMN MEUYEHHU.
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BJIMSAHUE PE3EKLIN IMTEYEHU U TUITEPBAPUYECKOM OKCUT'EHAIIMU HA ®ATOLUTOS...

|- © =JIO — &— Pl ==—0===PI+[BO ]

' Cymiat mocne

$H

Cyrae mocne

1,5 - PII (TEO)
U L} L L] L]

HOpnta 3(1) O] 14(11)

1,5 J Cynatnocne
0 PII (T'BO)
HOpaTL 3 b)) 14(11)

Puc. 1. Ilunamuka ¢aronurapHOro HHACKCa HEUTPO(PUIOB B apTepUalIbHON KpoBH (A),
KpoBHU BOpOoTHOI BeHbI (Bb) 1 KpoBH medeHOUHBIX BeH (B) mocne pesekunu nevyeHn u
runepOaprIecKoi OKCHT €HAIIH.
ITo ocu abcruce — CyTKH IOCIEONEPAHOHHOTO (IIOCTTHIIEPOKCUYECKOT0) IIEPHOJIA.
TTo ocu opaunar — abcomorrast BenmunHa OU. JIO — «10)KHOONIEPHPOBAHHBIE) )KHUBOTHEIE.

B nepBble cyTKHM MOCTTHIIEPOKCHYECKOTO MEPUO/a BBISIBICHO N30HpaTesb-
HOE CHIDKCHHE OTHOCHTENBEHO 30POBBIX JKUBOTHBIX U kMBOTHBIX ¢ PII 6e3 I'BO,
®Yn B AK, KOTOpOE MpeKpamanoch K 4-M CyT MOCTTHIIEPOKCHUECKOTO TIEpHOAa,
HO TIpY 3TOM MOSIBIISUIOCH OTCpoueHHOe MHruoupytomee Biausaue ['bO na ®Un
B KBB (ta6xn. 1). Ilpu 3ToM BOCCTaHAaBIMBAJIOCh NOCTOBEPHOE IPEBBIIICHUE
@®Yn B KIIB Han anamornunsiM nokaszareneM B AK u KBB (tabn. 1). Oto cBu-
JIETEIbCTBYET O HOPMAIIU3AIMU B MOCTTHIIEPOKCHYECKOM HEPHOE CIIOCOOHOCTH
ONEpPUPOBAaHHON TMeueHH «oloramarb» KpoBb HEHTpoduiaMu, aKTHBHO-
¢arountupyrommmu E. coli.
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BJIMAHUE PE3EKLIU ITEYEHU U TUITEPBAPMYECKOM OKCUT'EHAIIUU HA ®ATOLUTOS. ..

UccnenoBanne ®UH k E. coli B mepBble CyTKH MOCTTUIEPOKCHYECKOTO
Mepro/a BBIABHIIO COXpaHeHue HeraTwBHOro BiusiHus PII Ha maHHBIA TOKa3a-
tens B KBB u KIIB B ycnoBusix runepokcuu npu ero ycuienuu B AK (puc. 1).

[Ipekpamenne TUNEPOKCHYECKOTO BO3MEHCTBUS Ha OpraHu3M He
OKa3bIBAJIO CYIIECTBEHHOTO BJIMSHUS Ha HUCCIEIYEeMbI MOKa3aTellb (aroiuro3a
(puc. 1). CnemoBarensHO, MHTHOMpYIoMee Biusane ['bO Ha WHTCHCHBHOCTH
nornomenust E.coli HeliTpodmiaMu onpeaensieTcs UIUTENLHOCTHIO THIIEPOKCH-
YEeCKOTr0 BO3ACHCTBUS U TOJBKO TS KIIETOK, HAXOISIINXCS B apTePHAILHOI KPOBH.

OO0mIen3BecTHO, YTO B KPOBH IMPKYJIUPYIOT IBa MyJia HEHTPODHUIOB -
«IIPEMJTIOIINE» U «AKTUBHBIC», Pa3IMYAIOIMXCS M0 (paronuTapHOW aKTUBHOCTH
[1], koTopas TpaauIMOHHO oleHuBaeTca no BenuunHaMm OY u OU [9]. Ecam
MEPBBIN XapaKTepU3yeT KOJMIECTBO KIETOK, HAXOSIIINXCS B KaKTHBHOMY ITyJIe
(haromuTOB, TO BTOPOH OTpPaKaeT KOJINIECTBO MUKPOOOB, MOTIIOMIEHHBIX OJHUM
«aKTHBHBIM» (DarollMTOM W 3aBHCHUT OT KOJIMYECTBA PEIENTOPOB Ha MeMOpaHe
nocnenaero. Ananus m3meHennii ®Yn u ®UH k E. coli mo3BOIAET TOBOPUTH O
TOM, 9YTO VyBEJIWYEHHE TMOTJIOTUTENFHOW CIIOCOOHOCTH HEUTPOQMIOB K
YKa3aHHOMY MHUKPOOY MPH MPOXOXKJICHUH KPOBHU IO NMEYCHOYHBIM CHHYCOUIAM
JOCTHTaeTCsl He DKCIPECCHEH PelenTopoB Ha MOBEPXHOCTH AaHHBIX KIETOK, a
oboramenneM HEHTPODUIOB «IPEMITIONIECTO» IIylia perenrtopamMu de novo.
AHanornyHelii mpolecc oOHapyKeH B KyJbType HEaKTUBHBIX Makpo(aros,
WHKOPIIOPUPYIONIUX HAa CBOMX MeMOpaHaX MPU KOHTAKTE C «aKTHBHBIMUIY
¢daronuramu Genok C;q CHCTEMBI KOMILIEMEHTA, BBICTYNAIOUIMHA B POJIH
Fc-penieniropa [10]. PII mapymraer 3TOT mporiecc, YTO MPHBOIUT K CHIDKCHUIO
®Un k E. coli B oTTeKawIEH OT ONMEPUPOBAHHON IMedeHH KpoBu (Tadim. 1).
OpnoBpemenno npu PII Hapymraercs mornoTuTtenbHass (YHKIHS ITEYSHOYHBIX
MakpodaroB — kietok Kymdepa [4], coneiicTBys TOSBICHHIO B IICHTPATLHOM
KPOBOTOKE KHIIIEYHOM MaJOYKH, HMEIIIEHCS B HOPME TOJBKO B KpPOBHU
BOpOTHOH BeHHI [3]. BeposTHo, mocieqHee M aKTUBUPYET «BHEICUCHOYHBIC)
MEXaHW3MBl YBEIUYEHHUS COJEpXKaHWs B KPOBU OIEPUPOBAHHBIX KPHIC
HerTpodmioB, akTuBHO (paroruTupyronux £ .coli. [Ipu 3TOM HaOIIOAAOIITYIOCS
nmocne PII pereHIMIO 4YacTH «aKTUBHBIX» HEUTPO(UIOB B ONEPUPOBAHHOM
OpraHe Cie[lyeT paccCMaTphUBaTh KaK KOMIIEHCATOPHYIO PEaKIMI0 OpraHW3Ma B
OTBET Ha HapyIIeHWE AHTUMHUKPOOHOW (yHKIMM medeHu. B pesynbTare B
OTICPUPOBAHHOM  Oprane (OpMHUpPYeTCS CBOCOOpA3HbIM  HEHTPOPUIBHO-
MOHOIIUTAPHBIA ~ aHTUMHUKPOOHBIH  Oapeep [8], Oepymmii Ha cedq
AHTUMUKPOOHYIO (PYHKIHIO KYI(DEpOBCKUX KIIETOK, KOTOPBIE MEPEKITIOUAIOTCS
nmocie PII Ha perymsanuio penapaTWBHBIX MporeccoB remaronutoB [2]. K
KOMIICHCATOpHOH peakiuu ripu PII ciaemyer OTHECTH U CHUKEHUE COJICPKAHHS B
KpOBH HEWTpO(WIOB, MaKCHMalbHO mornomaromux F. coli. Ecte Bce
OCHOBaHHSI TOBOPHUTH 00 YBETMYEHHUH WX BBIXOAA W3 COCYIMCTOTO pyciia He
TOJILKO B HMHTEPCTUIIUAILHOE MPOCTPAHCTBO OICPUPOBAHHON IEYCHU, HO U
OpPTraHOB THIIEBAPUTENBHOTO TPAKTa, YTO MPUBOAMUT K YBEIWYCHHUIO MECTHOTO
MMMYHHTETA TTOCIIEIHETO.

[Ipumenenue TpexaHeBHoro kKypca I'bO BoccraHaBiMBaeT HapylaeMyro
PIT cmocoOGHOCTH AaHHOTO OpraHa «oOoralaTh» KPOBb AaKTHBHO (DaroluTH-
pytormmumu E. coli neiitpodunamu. Ilpu stom nedeOHbrit 3¢gdext ['bO pa3su-
BaeTCsl HE Cpa3y, a MOCTENEeHHO, B AMHAMUKE MOCTTMIIEPOKCUYECKOTO COCTOS-
HUS, 110/ KOTOPBIM MTOHUMAIOT COBOKYITHOCTh (DYHKIIMOHATHHO-META00TUICSCKUX
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1 MOP(OTeHETHIECKUX M3MEHEHUH, (DOPMHUPYIOMUXCS B OpraHU3Me IOCIIe Tpe-
KpalleH!sl THIIEPOKCUYECKOT0 BO3ACUCTBHA [5].

OTO MaeT OCHOBaHHWE TOBOPHUTH O TOCIENOBATETHHOM BOBJICUCHHH B
TUIIEPOKCHYECKUI caHOTeHe3 (PM3MOJIOTHIECKUX PEaKIUil, JeTePMHUHHUPYIOIINX
(baronuTO3CTUMYNUPYIOMIYyI0 (YHKIWIO TedeHn W HapymaeMmbix npu  PII.
Boccranopnenne 'bO cTuMynupyroiiero BiIMSHHS ONEPUPOBAHHON TMEUEHH Ha
(haronMTapHyI0 aKTUBHOCTH B OTHOIIEHUH E.coli ycTpaHseT HeoOX0IUMOCTE BO
«BHEIICUCHOYHBIX» MEXaHU3Max IepeBoJia HEHUTPOQWIOB U3 «APEMITIOIIETO
myJia B akTUBHO (aronurupytomue E.coli knetku, aktuBupyemsix PIT.

Takum o0pazom, NMpUMEHEHHe B IepBble Tpoe cyTok mocie PIT xypca
I'bO cozmaeT yclioBUs ISl yCTPAaHEHHUS BBHI3BIBAEMOTO OIEparyiel HapyIIeHHS
CIOCOOHOCTH TIEYEHU «000TalIaThy» KPOBb HEUTPODUIAMH, aKTHBHO ()aromuuTH-
pyromumu E.coli. JleueOnsrii apdext 'bO coxpansercs k 14-m cyT mocie-
OTICPAITMOHHOTO TEPHO/Ia, YeT0 HEellb3s CKa3aTh 0 >KUBOTHEIX ¢ PII 6e3 ['BO.

JIUTEPATYPA

. Aoo A. JI. Tlarodusmonorus parounutos. M.: Mearus, 1961.
. Masmckui /]. H., Il]epbaxosé B. HU., [llumex H. Bromr sKcrmepuM. OHON. |
MeauIuHbL, 5, 50-54, 1985.
3. Maanckuii J{. H., Bucce D., /exxep K. HoBbie pyOexu B TemaToNOTHH.
HoBocubupck, M3n-so HI'Y, 1982.
4. ITnrow Y. B., Hvipenoopoicues []. /1., Masnuckui /]. H. Bromn. sxkcniepuM. OHOIL. U
MeIULnHEL, 3, 477-479, 1995.
5. Casunos I1. H. Bronn. runiepbapud. 010, U MeaunuHsL, 7, 1-4, 121-122, 1999.
. Casunos II. H., Kysemuna H. U., [vauxosea C. A. Bectaux BI'Y. Cepus:
IIpo6aemsl xumuwn, 6uosoruu. Boponex, 1: 41-43, 2001.
. Casunos I1. H. Pocc. ¢puznon. xypuain. 90, 8, [Ipunoxenne. Yacts 2: 121, 2004.
. Casunos I1. H. O6mas peanumaromnorus, 4, 5, 40-44, 2008.
. Yuumenv U. A. Maxpodaru B ummyHurere. M.: Menuunna, 1978.
O Yagawa K., Onone K., Aida K. J. Immunol. 122, 1, 366-373, 1979.

[N

=)}

— \O 00

Hocmynuna 09.12.2008

17



Zuwjwuinwih Shunegnlbisph Ugguyhl Uywntdhw Py

Ha
Na

A,

uuoHaabHas Akasemus Hayk ApmeHuu
tional Academy of Sciences of Armenia

Lwjwuwnwih Ytuwpwiwlwb {wihnbu
Buoaoruueckul XypHaa ApMeHuu
Biological Journal of Armenia

@npdwpwipuilyuwli L inGuwlwl hnndwdlbn « Ixkcnepumenmanvhsvle u meopemuyeckue Cmamous

*Experimental and Theoretical articlese

BuoJor. xypH. Apmennn, 1 (61), 2009

OCOBEHHOCT]

BAKTEPUM ITPU BBILUEJIAYNBAHHUU ME/THOT'O
KOHIIEHTPATA

C.3. HAT JAJISIH, E'M. KOYAPSH, H.C. BAPJAHSH

Llenmp muxpobuonozuu u denonuposanus mukpoopeanuzmoe HAH PA,
E-mail; nvard@sci.am

ITpoBeneHO CPaBHHUTENBHOE MCCIICAOBAaHHE AKTMBHOCTH YMCTBIX KYJBTYP H
coobmecTBa xeMoauTOTpoHbIX Oaktepuil (XB) mng BelenadnBaHUs MEIHOTO
KOHIICHTpATa. Y CTaHOBICHA BhICOKas 3(GPEeKTUBHOCTH coobmiectBa Xb, BbIIe/cH-
HOTO W3 NOJINMETaUTYEeCKON Pyl AXTalla, B M3BI€YECHHN MEAU U XKele3a U3 Mell-
HOTO KOHIIEHTpaTa. MUKpOOHOIIOTHUECKUN aHAN3 COO0IIECTBa OaKTepuii moKa3an
JOMUHUPOBAHHUE B HEM CEPOOKHCIAIOMINX OaKTEpHH, a TaKKe HAIMYUE HEKYJIbTHU-
BUPYEMBIX JKEIE300KUCISIONMX OakTepuil. Bbinenena M u3ydeHa rpaMIONoOXH-
TeNbHAS cepooKHciTtomas 6akrepus. [lokazaHo, 9To B MOHOKYJIBTYPE BBIACIICHHAS
OakTepus He CLIOCOOHA K OKHCIICHHIO CYIb(PUI0B MeTaIuIoB. OHAKO B aCCOIMALIIN
¢ OakrepusiMu Leptospirillum spp. akTUBHO OKHUCIISET MEAHBI KOHIIEHTPAT.

Coobujecmeo baxmepuii — evliyeauueanue - MeOHblll KOHYeHmpam

NMuunidtiwuppyty | plidnjhpninpnd pulunbphwibph (RR) hwdwlgnipjut
b dwpnip Ynypunipubph hwdbdwnwlut wnhynipmniip ynudh punwiyniph
nuwpupjugdud gnpénid: Zwunwnygl] t Upwjuwh puqiudbnwunuhtt hwi-
pwjuwjnhg dknruugdus ££ hwdwlbgnipyut ynudh hunwiyniphg tpuph
wnudh Ynpquut pupdp wpynibwdbnmpniip: Puljubkphwitph hudwltgne-
plut dwiptwpwbwlut wihwihqp gnyg E wdl) gpuinud §énudp opuhnugiing
pulunbtphwubtph gbpwlppnidp, hsywbu bwh wdkgdwb skupwplyny Lplhupe-
opuhnugunn pulnbkphwubph wpjuynipniup: Ukniuwgyty b ntuntdtwuhpyty
b qpud-npujut sénudp opupnuging pulunbphw: Mwupqdl) k np Jkniuwg-
Jwd pulnbphwt punnibwy sk opuhnugutint dbnwnubph unydhnukp, vwljuy
Leptospirillum spp. puintiphwikiph htin hwdwwntn wjnpynpkb opuhnuginid
E wnudh ppinuiynipn:

LPurlnkppwbbph hudw§Egnipntl - nmupwyjugnid - wnbdp prnwiynie

Comparative activities of pure cultures and consortium of chemolithorophic
bacteria (CB) for bioleaching of copper concentrate have been studied. High
efficiency of bacterial consortium isolated from Akhtala multi-metallic ore in
bioleaching of copper concentrate has been established. Microbiological analysis
of consortium showed predominantly the presence of sulphur oxidizing bacteria as
well as uncultivable iron oxidizing bacteria. A gram positive sulphur oxidizing
bacteria has been isolated and studied. It has been shown that isolated bacteria
represent no activity in metal sulphide oxidation. However, in association with
bacteria Leptospirillum spp. they actively oxidize copper concentrate.

Consortium of bacteria - bioleaching - copper concentrate
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buoBblmenaunBaHue - 3TO HUCIOJIB30BAHME PA3JIMYHBIX THUIIOB XEMO-
mutoTpodHbIX Oakrepuit (XB) (Me30(QHIBHBIX, YMEPEHHO TEPMOQPIIBHBIX H
9KCTPEMAJIbHO TEPMOQMIBHBIX) Ui W3BJICUCHUS LEHHBIX METAIOB U3
cynmbunaex pyna [9, 10, 16]. Joaroe BpeMs CUYNTAIOCH, YTO IIEHTpaIbHAS POJIb
B Tpoleccax  OWOBBINENAYMBAaHHA B~ KOMMEPYECKHX  YCTaHOBKAX,
(YHKIHOHUPYIOIINX TIPH TeMIepaTypax, He mpeBbiaronmx 40°, IpHHAICKHUT
Me3obwinbHON  Oaktepum  Acidithiobacillus  ferrooxidans [13]. OpHako
WCCIICIOBaHUS TIOCIICHUX JIET, OCHOBAaHHbIC Ha HWCIIOJIb30BAaHHU MOJMMEPHOM
nenHoi peakiuu (ITHP) mns ammiudukanmu u xapakrepuctiku 16S pPHK
TCHOB OaKTepuu, MOATBEPAMIIM, YTO BO MHOTHUX YCTaHOBKax OHOBBILIeNa-
YUBaHUSl MHPHUTCONCPXKALIMX PYA IOMUHHPYIOT YMEPEHHO TepMOQUIIbHbIC
OakTepun U OakTepuu Leptospirillum spp. B KOMOMHAIINH C CEPOOKHCIITIONINMHA
Oakrepusmu Acidithiobacillus thiooxidans, Acidi-thiobacillus caldus [11,14].
Nmerotes Takke NaHHbIE, YKa3bIBAIOIINE HA yYacTUe TeTepoTpodHBIX OaKTepHid
B YCKOPCHHY OKHCIICHUS CYJIb(QUIHBIX MIUHEPATIOB [8].

Uro kacaeTcss OCHOBHOTO MUHEpalia MEIH - XaIbKOIHPHUTa, TO €r0 OKHC-
neHre HauboJiee aKTHBHO MPOTEKAET C y4acTHEM TEepMO(UIBHBIX OakTepwil M
AKCTpEMaIbHO TePpMODIMIEHEIX apxebaktepuii [15].

[Ipenmonaraercs, 9To TepMOpUIbHbIE OAKTEPUH CO3/1aI0T TAKHE YCIOBHUA,
NpU KOTOPBIX B cpele MOJNEPKHBACTCS CPAaBHUTENBHO HHM3KHH TOTEHIHA,
CHOCOOCTBYOIINH MPEoI0NIEHUI0 3P eKTa «IIacCuBalumy Xanpkonupura [12].

Lenpro HacTosimeidl paboOTBl SBWJIOCH CPAaBHUTENBHOE H3ydeHHE I-
(EKTHBHOCTH BBINICITAYMBAHUS MEIHBIX KOHIIEHTPATOB IPH HCIIOJIE30BAaHUN
YHCTHIX KyJNbTyp U coobmiectBa Xb.

Mamepuan u memoouka. OGbEKTOM WCCICIOBAHHS CIYKHIO COOOIIECTBO
XEMOJNIUTOTPOGHBIX ~ OaKTepwii,  IONydeHHOE  TpH  HMHKYOHMpPOBaHWH  MPOO
MTOTUMETaLTHIecKoi pyabl AxTana (ApMenus) Ha cpene 9K ¢ IByXBalCHTHBIM Kele30M
B Ka4eCcTBE MCTOYHHUKA SHEPTHH, YACTAs KyJIbTypa cepookucisromeii bakrepun (SMP 1),
JIOMUHUPYIOIIEH B COOOIIECTBE, a TAKXKE BBIACICHHbIE HAMH paHee JIabOpaTOpHbIE
mITaMMbl YMEpeHHO TepMobuibHO# Oaktepun Sulfobacillus thermosulfidooxidans n
Oaxrepun Leptospirillum spp.

Yucras xyapTypa SMP-1 BblmeneHa M3 Mynblbl NEPHOAMYECKOrO BBIIIENA-
YHMBaHMUS MEJAHOTO KOHIIGHTpaTra C MCIOJb30BaHUEM COOOIEeCTBA OakTepuil W3 Io-
nuMeTaueckoit pyasl. [IpoOsl mysenel Ha cpene 9K, conepikaiueil cepy B KayecTse
HCTOYHMKA dHEPruH, MHKyOHpoBanu npu 30°. UucTble KynbTypbl OaKTEpuH MOydain
BBICEBOM Ha IUIOTHYIO cpely MaHHuHra ¢ TerpatuonaTom Hatpus (Na,S,0¢ - 2H,0) [1],
comepxamyto 0,6% arapossl (Agarose, Type I, SIGMA). UuctoTy BBIJEIEHHBIX
LITaMMOB IpoBepsiIn noceBaMmu Ha cpeny ¢ 0,02- 0,05%-HbIM IpOXKKEBBIM IKCTPAKTOM
(Koch-light, AHrimsi) B NpUCYTCTBHUM WJIM OTCYTCTBHE IJIIOKO3BI. Vcronb30BaHHbBIE B
WCCIICIOBAHMSX BBICNICHHBIE Hamu paHee Xb S. thermosulfidooxidans mr.86 wu
Oaxrepun Leptospirillum spp. [3] BeIpammBanym Ha cpene bpaepiu ¢ AByXBaJeHTHBIM
xenme3oMm (2,0 T/1) B KadecTBe HCTOYHMKA SHEPTHH B TPUCYTCTBUH M OTCYTCTBHE
JIPO3OKEBOT0 3KCTPAKTa COOTBETCTBEHHO.

OcHOBHBIE (PEHOTHNMHYECKHE OCOOEHHOCTH BBIACTICHHOW OaKTepUH M3YYajH IPH
UX BBIpAIIMBaHUK B Tepmocrtare npu 37°. OMbITHI [0 BBIETAYHBAHUIO KOHICHTPATOB
MpoBOIMINA B Koibax B pexkuMme BcTpsxuBaHus (180 00./MHMH) B ycClOBHSX TEpHO-
JINYECKOTO KyJIbTUBUPOBAHUSI OaKTepHii.
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bakTeprnanbHOMY BBILIEIAYUBAHHIO MOJBEPraId 00pas3Ibl MEIHOIO KOHIICHTpATa
3anre3ypckoro MemHo-monubOaeHoBoro komOmHata (3MMK). Xumudeckuil aHamm3
00pa3IoB KOHIIEHTpaTa, MPUBEACHHBIN B Ta0m. 1, ObUT mpoBeneH OOIICTIPHHATHIMU B
MHHEPAIOTHH METOJIaMH 1 JIt00e3HO IpeaocTaBieH Ham 3SMMK.

Tabéauna 1. Xumudeckuil aHaimm3 o0pa3oB METHBIX KOHIIEHTPATOB

06- Conepxanue, B % (Ag, AuBr/T)
pas- M

LBl Si Al o Ca Fe Mn Co Mo Zn Cu Ag Au | Cd
O6p 3 4

1 0,32 | 0,18 | 0,1 - 26,0 0,02 4.10 7.10 12,5 | 22,2 | 102 | 46,2 | 0,06
O6p. 3 4

5 1,3 042 | 1,3 ]| 0,12 | 24,0 | 0,014 | 4.10 7.10 833 | 222 | 159 | 544 | 0,1

OOpa3upl KOHIEHTpaTa u3Menbuany o vactul pazmepom 0,080 mm. HaBecku
M3MEJIBYCHHBIX 00Pa3IoB MOMEIaid B KOJObl Dpienmeiiepa oobemoM 250 mi, cMma-
YUBAJIM AUCTHUIMPOBAHHON BOAOM M cTepunuzoBanu npu 0,5 atM B TeueHue 30 MuH.
3arem ko061 3anoHsH SO M1 mutaTeabHOH cpenbl 9K Oe3 xenesa.

M HTEeHCuBHOCTH BbIIIC/IAYMBAaHUA KOHUCHTpATa OLCHHUBAJIM I10 KOJIUYECTBY
BBIIICIIOYCHHBIX MCIHU U XKCJIC3a, a TAKXKE 110 CHUXCHUIO pH CpC€abl U YBCJIMYCHUIO TUTPA
UCIIOJIb30BaHHBIX KYJIBTYP OaKTepHii.

KomiuaectBo Fe*'u Fe'™ ompemensin  KOMIIEKCOHOMETPHUECKHM METOIOM C
TpriioHoM b [6], Menb - konopumeTpuuecku [7] Ha cniektpodoromerpe CD-26 (JIeHun-
rpaJicKkoe oInbITHO-MexaHndeckoe oobeaunenne (JIOMO), Poccus), a Takke Ha aTOMHO-
abcopoimonHoM crekrpodoromerpe AAS 1IN (Carl Zeiss, ['epmanust).

3a pocToM OakTepuii cieanu ¢ Kcnojibp3oBaHueM Mukpockona MBU-3 (JIOMO,
Poccust) ¢ (ha30BO-KOHTPACTHBIM yCTPOHUCTBOM. KOJMHMYECTBO JKU3HECTIOCOOHBIX KJIETOK
OIpeJessUTd METOJOM NpeNeNIbHBIX pa3BEelCHUM, Hanbojee BEPOSITHOE YHCIIO KIIETOK
paccunTbIBaH 1o Tabmuuam Max-Kpenu [1].

pH cpensr usmepsmu pH-merp-mumnuBoasT™MeTpoMm “pH-121° (T'omensckuit 3a-
BOJI U3MEPUTEIILHBIX MPHOOPOB, Bemapyck).

OmnbITHl TPOBOJMIIM B TPEXKPaTHOW MOBTOPHOCTH. JlaHHbIe 0OpadaThiBaiv CTa-
TUCTUYECKH. [4].

Pezynomamut u oocyrycoernue. O6pasipl MeIHOrO KoHIeHTpaTa Ka-
(hancko oboraTuTenbHON GabpuKK MOABEPTIN OHOBBIIEIAYNBAHUIO C UCIIOTh-
30BaHHEM cOOOIIecTBa OaKTEepUi, TOIYYEHHOTO U3 MOJUMETALTHYECKON PyIbI
Axrana, a Takxe J1a00paTOpHBIX MITAMMOB YHUCTHIX KyIbTyp Xb.

UccnenoBanusi mokazaid BBICOKYHO CTETICHb W3BJICUCHHUS MEIU M3 JIBYX
00pa3loB KOHIIEHTpaTa MPH HCIOJB30BAHUK COOOIIECTBA OAKTEpH IO CpaB-
HEHHI0O C J1a0OpaToOpHBIM INTAMMOM YMEPEHHO TepMOQMIBLHONH OakTepuu
S. thermosulfidooxidans wr. 86. Tak, 3a 9 gHell KyJIbTUBUPOBAaHHUS COOO-
mecTBoM Oaktepuii mpu 30° u3 oOpasia 1 ObUIO M3BJIEUEHO B 2 pa3a OoJIbIle
MEH U KeJe3a, 4YeM C yJacTHeM YMEpPEeHHO TepModuinbHoi 6akTepun S. thermo-
sulfidooxidans wmt. 86 mpu 45° (puc.l). B cnydae oOpasia 2 BbICOKas ak-
TUBHOCTH cooOIIecTBa OaKTepuil B BhINIEIAUMBAHUN JKeJe3a MPOsSBIIACH JIHIIb
nociie 20 AHEW KyJIbTUBUPOBAHUS, YTO MOXHO OOBSICHUTH OCOOCHHOCTBIO €ro
XMMHUYECKOTO COCTaBa, B YaCTHOCTH BBICOKOH KHUCIOTOEMKOCTEIO.
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HonyquHHe PE3yJIbTaThl MOATBECPIKAAIOT, YTO COO6H.[€CTBO 6aKTCpHﬁ,
C(I)OpMPIpOBaBI_LICeCﬂ B IyJble IpU OHMOOKHUCICHUN MCIHOI'O KOHIICHTpaTa "
COCTOAIICE nu3 63KTGpHI7[, HU3Ha4YaJIbHO boiee aalITUPOBAHHBIX K
SKCTPECMAJIbHBIM YCJIOBUSAM, B TOM YUCJIC BBICOKUM KOHUCHTpPAUAM PA3JIAYHBIX
MECTaJIJIOB, MOXCT CIIYXXUTb SQ)(I)CKTI/IBHHM INOTCHIOHAJIBbHBIM KaHIWAATOM JIJIsA
OCYHICCTBIICHUA 6I/IOBI>IH_I€J'I.’:1‘{I/IB3.HI/I$I MCIHOI'0 KOHIICHTpATa.

——1
—-—2
——3
—*—4

BbiwenoueHo Fe, r/n

0 5 10 15 20 30Cyryn

Puc. 1. BrrmmeraunBanue jxene3a npy OKUCICHUH IByX 00pa3lioB MEIHOTO
KoHIeHTpata S. thermosulfidooxidans mt. 86 (1, 3)
u coobmecTBoM Me3opunbHEIX Xb (2, 4)

MukpoOuonorndeckuii aHanu3 cooOIecTBa OakTepuid, UCIOIb30BAHHOTO
JUIL OKHCJICHUS! 00pa3lioB MEAHOTO KOHIIEHTpaTa, MOKa3ajl ITOMUHHPOBAaHUE B
HEM CEPOOKUCIIIOIMX OakTepui, a TakKe HAINYUE HEKYJIbTUBHPYEMBIX
KEIIE300KUCIIOMUX OakTepuil. Ho HU 0JJHOTO M3 HIMPOKO pacrpoCTpaHEHHBIX
BUAOB JKEJNE300KUCISIONINX OakTepuid, B TOM uHcie A. ferrooxidans wu
S. thermosulfidooxidans, He OBLTO OOHAPYKEHO.

W3 mynbnbl 0akTepHaaIbHOTO BBIIIENAYUBAHUS MEIHOTO KOHIIGHTpaTa Oblia
M30JIMpOBaHAa B UHUCTYI0 KyJbTypy €Ileé HE ONUCaHHas B JIUTEpaType
IPaMIIOJIOKUTENbHAs CEpPOOKUCIsitomas Oakrepusi. Ha r1utotHOM cpenme ¢
TETPaTHOHATOM OakTepusi 00pa3yeT HEpETryJSIpHbIE, TOXOXKHE Ha CHEXHHKY
KOJIOHHH MOJIOYHOTO IIBETAa, MOKPBITBIE TOJICTBIM cJ0eM ciau3u. B Momomoi
KyJbType OaKkTepuu MPeICTaBISAIOT co00i nmanouku pazmepoM 0,8 x 1,5-2,0 MxMm.
Ilo mMepe pocTa OHM IpeBpalIAlOTCs B JUIMHHBIE HWUTH, MHOTJA IEpEIlICTCHHbIE
MeXIy co0oii (puc. 2).

Puc. 2. Muxpodotorpadun oxkpamenHsix kietok SMP-1 (a) u SMP-2 (6)
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OnTuManbHAs TEMIepaTypa pocTa BbiaeneHHoit Gakrepun 30°. Omru-
ManbsHOe 3HaueHue pH - 2,8-3,0.

B kauecTBe HCTOYHMKAa OJHEPruM OaKTEpPUHM MOTYT HCIOIb30BaTh
terpatnoHaT (Na,S;04-2H,0), a Takxke s1eMeHTHYI0 cepy (S°), He CHOCOGHEI
OKHCIATh Cyabpuasl MeTamioB. CTporuii aBTOTPO(d, APOXKIKEBOH 3KCTPAKT
WHTHOUPYET POCT OAKTEPHH U OKHCIICHHE AIIEMEHTHON cephl (Tabi.2).

Tabumna 2. BausHue 1poxokeBOro sKCTpakTa Ha poct mrt. SMP-1,
obpazoBanme S/SO4u pH cpens! (BpeMst KyIbTHBHPOBAHUS 4 CYT)

Jo6asneHne apoxxKEeBOTO IKCTPaKTa, %o
- 0,005 0,01 0,02
s Komraecrso 6.7x 10° | 4,5x 10° 2,5x 10° 4,5x 10°
AKTEPUH, KJI/MIT
S/SOq, r/n 580+7,0 553+5,6 437+16,8 365+ 14,0
pH, Hau./KoHeu. 2,8/1,7 2,8/1,75 2,8 /1,95 2,8/2,2

B umcToif KynpType Oakrepus HE TPOSIBISET CIOCOOHOCTH K BBHIIIE-
JAYUBAHMAIO MEJHOTO KOHIEHTpaTa, OAHAKO B acCOLUHMAalUU ¢ OaKkTepUsIMH
Leptospirillum spp. akTHBHO TIEPEBOANT Meb B pacTBop (puc. 3).

= %]
™=
. 5
&
=
4 4
2 —o—1
Z 3 —e—2
52_ —h—3
=
(]
3 14
a
0

0 5 10 15 20 Cymu

Puc. 3. OxuciicHHE MEHOTO KOHIICHTPATA C HCIIOJIb30BAaHHEM CEPOOKHCIISIFOIICH
6aktepun SMP.-1 (1), 6akrepuii Leptospirillum sp. mirt.64 (2) u ux accormanuit (3)

Takum oOpa3zomM, B Tpollecce BHINIENAUYMBAHHUS METHBIX KOHIICHTPATOB
MoJ| JIeHCTBHEM COOTBETCTBYIOIIMX (usuko-xumudeckux dakropos (pH,
BBICOKasI KOHIIGHTpALM MEIU H Keje3a) GopMupyercs: BBICOKOIPPEKTHBHOE U
0co0oe MO0 CBOEMY COCTaBY COOOINECTBO, COCTOSIIEE MPEHMYIIECTBEHHO U3
CEPOOKHCISIONIMX ¥ HEKYJIbTUBUPYEMBIX JKEJIC300KUCIISIOIINX OaKTepUH.

Brimenena u u3ydeHa TpaMIONOXKUTENbHAs CEPOOKUCIAIONIAs —Xe-
MONMUTOTpOGHAsT OakTepus, KOTOpas MO OCHOBHBIM  (DU3HOIOTHYECKUM
MpU3HaKaM (MCTOYHWUKH SHEPTHH, anuao(wivs, OTHOIICHHE K TeMIeparype,
pH) mnposiBnsier OMM3KOE CXOICTBO C HU3BECTHOH A. thiooxidans. OpHako
CYIICCTBCHHBIM OTJIUYMEM BBIJCICHHOW CEPOOKHCISIONIEH OakTepuu Ot
M3BECTHOU A. thiooxidans sBiseTcs popMa U pa3Mephl KIETOK, U, YTO OCOOESHHO
Ba)XHO, YJIbTPACTPYKTYpHasi OpraHu3anus KJI€TOUYHON CTEHKH, MOCKOJIbKY B
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otinuune oT A. thiooxidans KIeTKU BBIIEICHHOW OaKTEpUU OKPAIIHWBAIOTCA 10
I'pamy mnonoxutensHo. B STOM oOTHOWIEHMM BhIIENCHHAs Oaktepusi Oojee
onm3ka Kk cyibdoodarmmiaM [5], HO OTIMYAETCS OT TOCIEAHUX YETKO BhIpa-
JKEHHOM aBTOTpOdHE.

IIpeanonaraercs, 4To HEKYJbTUBUPYEMBIE KEIE300KHCIIOIUE OaKTe-

pUH, BXOJIAIINE B COCTAB COOOLIECTBA, MPUHAJIEKAT K poay Leptospirillum.

JanpHelmue 6oree JeTalbHBIE MCCISAOBAHMS, BKIIIOYAs MOJICKYIISIPHO-

TCHCTHYCCKHUC, ITIO3BOJIAT I/II[eHTI/I(i)I/IHI/IpOBaTI) BBIACJICHHYTIO 6aKTepmo, BBIABUTH
€€ OCHOBHBIC LII/ITOJ'IOI‘O-6I/IOXI/IMI/I‘lCCKI/Ie U KUHCTUYCCKUC XAPAKTCPUCTHUKHU, a
TAKXXC MOTCHIMAJI B BbIIICJIAYUBAHUN MCIU U JPYTUX MCTAJIIIOB.
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IIpoBenen on-line mporpaMMHBI MaTeMaTHYECKUIl aHAIH3 UMITYJILCHOH (o-
HOBOW aKTHBHOCTU HEHPOHOB sjpa COJMTApHOTO TPaKTa KPBIC B IWHAMUKE JUIH-
TeNBHOTO BHOpanuoHHOro Bo3xaeictBus. [locne msatw, 10-u u 15-gHEBHOTO BHO-
pauuonHoro Boszaectus (60 I'l, 2 4 exkelHEBHO) B UCCIIEIOBaHHOI IpyIine Hel-
POHOB OOHApYKMBAIKCh JOCTOBEPHBIE M3MEHEHHUS B PACIIPEEIeHHH HEHPOHOB I10
CTEINeHHU PETYJIPHOCTH U IMHAMUYECKUM THIaM (GoHOBO# akTuBHOCTH. [TokazaHo,
yTo nocie 5 u 10 qHeit HaOMIOAAINCh TaKKe CTATHUCTHYECKU TOCTOBEpPHBIE M3Me-
HEHUSI CpeIHel YacTOThl MMIIYJIBCAI[NM HEHPOHOB 3a CYET YMEHBIICHUS YHCIa
HEHPOHOB, Pa3psUKAIOIIUXCS ¢ BBICOKOH yacToTol (cBeimre 31 ['m).

Bubpayus - a0po conumaprozo mpaxma - ponosas uMnyibCHAsL AKMUBHOCTHD
- MeJCUMNYTbCHbIE UHMEPEATbL

Bpjupunl ppprdwt wqpkgnipniihg htnn hwdwlwupgqswyhtt Spugpny
htwnwgnungl) b Jhpmisyk) £ wnbbnbbph dhugbwly jupdh Ynphgh ubjpnuubkph
Euybnuwghtt mqnuljuyhtt wmnhynipniup: 5, 10 b 15 op mbnnnipjudp ppprot-
uhg (60 2g, 2 d opwljut) hkwnn hwyntwpkpdt) o hwjwuwnh thothnpunipyniu-ukp
htunwqnunny  ubpnuubph pjodpnud” pun Bpuljbnughtt winpyniput ju-
unbwynpnipjul wunhduth b ghtwdhjulwi whybkph: 5 b 10 opju ppprdw
wqnplgnipjul yuydwhtbpnud nhudby b ulpnuubph wqpuljuwhnuph dhohtt hw-
Swpunipjutt  Jhwljugpnpbktt hwjwuwnh  thnthnpunipmit’ b hwohy pwpdp
hwgw-jumpundp 31 Zg-hg pwpdp) |hgpunnpynn  Ukgpniutitph  pYwpwiwlh
Ypduinduie:

Lpprnud - dpuybml jupdh hnphq - wqpuiuyhl wlnpyngend -
vpowgnuuyhll dunlwbnuwhunnygus

The on-line programmed mathematical analysis of the back-ground impulse
neuronal activity of the nucleus tractus solitarius has been carried out. After 5, 10
and 15 day vibration (60 Hz, 2 h. daily) in studied groups of neurons the reliable
changes in neuronal distribution at degree of regularity and dynamic types of back-
ground activity were revealed. It has been shown that after 5 and 10 days with
vibration session by 2 h duration statistically reliable changes of the neurons
impulsion frequency was observed due to decrease of neurons number discharged
at high frequency (over 31 Hz).

Vibration - nucleus tractus solitarius - background neuronal activity - interspike
intervals
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OmanM u3 Hambosee paclpoCTpaHEHHBIX HEOIArONMPHUATHBIX (aKTOPOB
MPOM3BOACTBEHHON Cpenbl, NEHCTBYIOIINX Ha OPTaHW3M YEIOBEKa, SBISETCS
BHUOpaIus. YCTaHOBJIEHO, YTO OHA MOXET CTaTh NPUYMHON BO3HUKHOBEHHS
BUOpAIIMOHHOW 0O0JIe3HH, MOpaKalolIell HEPBHYIO, CEPACYHO-COCYANUCTYIO, JIBU-
raTeJIbHyI0 U Apyrue cucteMsl opranmsma [3, 14, 20]. B BubpaunonHoii naro-
JIOTUM BaXkHasi POJIb MPUHAIJISKUAT M3MEHEHHOW addepeHTalu ¢ peuenTop-
HBIX 30H Psia aHAIM3aTOPOB — BECTHOYIISIPHOTO, TPOIPHOLEITUBHOTO, KOKHO-
ro [9, 15, 18]. Ilpu meiicTBuuM BHOpamWyM Ha OPTaHW3M YeJIOBEKa 9acTo Hao-
JOJIAFOTCS PACCTPOMCTBA (PYHKINUN BECTHOYIISIPHOTO aHAITU3aTOpa, KOTOPHIH SB-
JIICTCSI OCHOBHBIM CEHCOPHBIM BXOJIOM, OTBETCTBEHHBIM 3a T€HE3 «OOJIC3HH JIBU-
xkeHus». [locnenHss COMpoBOXKIACTCS BETCTaTHBHBIMU DPEAKIUSIMU, peaju3a-
1S KOTOPBIX BO3MOXKHA 0J1aroapsi TSCHBIM CBSI3sIM BECTHOYIIAPHBIX SCP C Be-
TeTaTUBHBIMHA [IEHTPAaMH MPOJIOJITOBATOTO MO3ra. [ mIcToMOp(oIOrHIecKuMu Me-
TO/IaMHU yCTaHOBJIEHA TIPsAMAas TIPOEKITUS BECTHOYIISIPHBIX AAep K CTPYKTypaM Ba-
TyCHOro KoMIuiekca [1].

[lepcrieKTHBHBIM HamNpaBICHHEM B W3YYCHUU OYyJIHOApHBIX MEXaHHU3MOB
pEryJSluy BECTHOYJIO-BETCTATUBHBIX (DYHKIUH SBISETCS BBIACHEHUE POJH B
3TUX MPOLECCaX XapaKTepa U3MEHEHUM peakuuil HEHPOHOB s/ipa COJUTAPHOIO
TpakTa, Ha KOTOPBIX OKAaHYMBAIOTCS TEPBUYHBIC adPepeHTHBIC BOJIOKHA OIyK-
Jaromiero Heppa. VI3BeCTHO, YTO HEKOTOpPBIE spa MPOAOITOBAaTOrO MO3Ta, B
YaCTHOCTH, TPYMIA SIEpP BaroCOJIMTAPHOTO KOMIUIEKCa (SOpO COJIUTAPHOTO
TpaKTa W JIOPCATBHOE MOTOPHOE SAPO ONY>KIAMOIIEro HEpBa), BKIIOYAIOTCS B
MEXaHU3MBI peaii3al[ii COOCTBEHHBIX pe(IeKCOB psia BHYTPSHHUX OpraHoB [16].

CeHcopHOE Ap0 COTUTAPHOIO TPaKTa SIBIIIETCS 30HONW OKOHYaHMS JIApHH-
THABHBIX, TPaxXeOoOPOHXUATBHBIX, JIETOYHBIX, CEPJAEYHBIX M TaCTPOHHTECTH-
HaJIbHBIX apPepeHTHBIX BOJOKOH Oy maroriero Hepsa. OOMUpHBIC CBI3U 3TOM
00macTi CO MHOTUMH CTPYKTYpaMH IEHTPAIbHOW HEPBHOW CHCTEMBI CBHJIE-
TEJIBCTBYIOT 00 YYaCTHU €€ HE TOJHKO B ()OPMHUPOBAHHH Baro-BarajibHbIX ped-
JISKCOB, HO W B peallu3alluu Cynpadyap0apHOro KOHTPOJS BETECTaTUBHBIX MeXa-
HU3MOB TpoAoiroBaroro mos3ra [19]. B 3ToM OTHOIIEHUH OCOOBIM HHTEpEC
MIPEACTABIIIET BOIPOC O HEHPOHHOW OpraHWU3alMh BECTHOYIIO-COTUTAPHOM
CHCTEMBI PETYIAINN BUCIIEPATBHBIX (DyHKITHI.

B nocrtynHO# Ham nuTeparype He OCBEIIeH BOIPOC O BIUSHUW BHOpaIAn
Ha JIMHAMUKY HMMITYJIbCHOW aKTUBHOCTH HEHPOHOB SJpa COJUTAPHOTO TPAKTa.
HecoMHeHHO, nM3ydeHne MOCIEeIHEr0 MO3BOJIMT BCKPBHITH OAHY M3 CTOPOH Me-
XaHn3Ma “O0JIe3HU IBIKECHUST .

Ilenpr0 JAHHOTO WCCIICMOBAHUS SIBIISICTCS M3Y4YeHHE (DOHOBOW WMITYIIHCHOM
AKTHBHOCTH HEHPOHOB $SI/Ipa COIMTAPHOTO TPAKTAa MO BO3AEHCTBHEM BHOPAIIUH.

Mamepuan u memooura. DKCrepuMEHTHl ObUIM MPOBEICHBI Ha 29 Genbix
Kkpbicax (Macca 220-250 r), HAapKOTU3UPOBAaHHBIX HeMOyTanoMm (40 Mr/Kr, BHYTpUOpIO-
IIMHHO), B YCJIOBHUSIX OCTPOTO OIbITa. JKMBOTHBIX MOABEPraay MPEIBAPUTEILHOMY BO3-
neiicTBuio BuOparmu Ha BuOpoctenae (dactota 60 ', ammumrtyna xonebanmii 0.4 mMm)
€XEJIHEBHO 110 2 4. Peructpauuio HMMITyJIbCHON aKTUBHOCTH JIEBOCTOPOHHUX HEHPOHOB
Spa COJIMTAPHOTO TPaKTa IPOBOJWIM Ha NATHIA (62 HelipoHa), necsateid (75 HelpoHa)
U mATHaAuaTHIA ( 93 HeHpoHa) IHU ¢ ceaHcaMy BUOPAMOHHOTO BO3/ICHCTBUSL.

HMnybCHYI0 aKTHBHOCTh HEHPOHOB OTBOJMJIM DKCTPAKIETOYHO C MPUMEHEHH-
€M CTEKJISIHHBIX MHKPOJIEKTPOAOB (Amamerp KoHUMKa 1-1.5 MK, compoTuBieHUE
3-5 MOwm), 3amonHeHHBIX pacTBOpoM xyiopuctoro Hatpus (2.0 M). CrepeoTakcHIecKyIO
OPHEHTALIMIO AJIEKTPOAOB AJI TIONAJaHUs B CTPYKTYPY OCYLIECTBIISUIN 110 KOOPIMHATAM
arnaca [17].
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Jis  THCTOIOTMYECKOro  KOHTPONSA  JIOKAIM3alUM KOHYMKA  OTBOZSIIETO
MHKPO3JIEKTPOJIa B TpeJieNiax sipa COMUTAPHOTO TPAKTa MOCIE KaXKI0To 3KCIEPUMEHTa
C TIOMOILBIO BOJIB(PAMOBOTO DJIEKTPOAA, MOTPYKEHHOIO IO TPEKY IIOCIEIHEr0 OTBe-
JICHUS, TIPOBOJMIIN IIEKTPOIUTHUECKYIO KOATyIISIIMI0 TKAaHN MO3ra (TOK 2 MA, IJIHTeINb-
HOCTh 20-25 ¢).

C HCIIOJIL30BaHUEM oAX040B, NPUMCHCHHBIX HaAMWU B NPEABIAYIINX HUCCICA0BA-
HUSIX, aHAJIM3UPOBAIIM MOCJIEA0BATENbHBIE YYACTKH 3alHCell MMITyJIbCHOW aKTHBHOCTH
HelipoHoB, BKIrodatomme 10 1200 motenmmanos neiicteus. [1o ¢popme rpadukoB cKOIb-
3sM1el YaCTOTHl OLIEHWBAIN CTAlMOHAPHOCTh (DOHOBOH aKTMBHOCTU HEHpoHOB. B ciy-
Yae CTAlMOHAPHOCTH HCCIEAYEMBIX BBIOOPOK CTPOMIN HOPMHPOBAaHHBIE I'MCTOIPAMMBI
MEKUMITYJIbCHBIX MHTEPBAJIOB U ayTOKOPPEIOTPAMMBI 10 BOCBMOTO IMOPSIIKa, OTpaka-
IOIKUE BEPOATHOCTDb I'CHEPALIMN [TOTCHIIUATIOB )IeﬁCTBPI}I B pa3jIiM4HbI€ MOMEHTbLI BpDEMCHU.

Jns «cTaumoHapHBIX» HEHPOHOB PACCUMTHIBAIN CPEIHIOK YacTOTY Pa3psioB U
K03(h(DUIMEHT BapHalMy MEXUMITYJIbCHBIX MHTEPBAJIOB, PAaBHBIH OTHOLICHUIO CpPEIHE-
KBaApaTUYCCKOTO OTKJIOHCHHUS MCKUMITYJIbCHBIX MHTCPBAJIOB K €TI0 CPEAHCEMY 3HAYCHUTIO
(%). T'ucrorpaMMHbIe MEXKHMITYJIbCHBIE HHTEPBAIIBI KJIaCCH(DUIMPOBAIN KaK MOHO-, OU-
1 monuMozanbHele. 11o yactore OHOBOI aKTHBHOCTH HCCIENOBaHHBIE HEHPOHBI MOJ-
paszmensuin Ha TpU Tpynmbl: ¢ Hu3koi (o 10 I'm), cpexneit (11-30 T'm) m BbIcOKOI
(cBprmre 31 I'm) wactoToit mMimynscanuu. C ygeToM (OpMBI ayTOKOPPETIOrpaMM IIPOBO-
TN KJTacCH(UKANI0 HEWPOHOB IO TPEM CTENEHSM DPEryJIIPHOCTH MMITYJIBCHOTO TIO-
ToKa: | — HEHPOHBI C PerysIpHON aKTUBHOCTHIO (ayTOKOppENIOrpaMMa BKITtOYasia B ce0st
BOCEMb OTYETJIMBO BBIPAKEHHBIX KOJICOAHWH, COOTBETCTBYIOUIMX HEPHOANYECKOMY
YBEIMUCHUIO BEPOSITHOCTH IOSBJICHHS MMITYJIbCa U €€ CHIDKCHHUIO MoYTH 10 Hyus); 11 —
IIPOMEKYTOUHBIE 110 CTETIEHU PETYJSIPHOCTH HMMITYJIbCALUN HEHPOHBI (B ayTOKOppeEno-
rpaMMe TNPHUCYTCTBOBAJIM HECKOJIBKO MAaKCHMyMOB, BCJIEA 33 KOTOPBIMH OTMEYaloch
w1ato); III — HeperymsipHO pa3pspKaromuecss HEMPOHHI (ayTOKOppeIorpaMMa XapaKkTepH-
30BajIaCb OTCYTCTBHUEM YE€TKO OYCPUCHHBLIX MAKCUMYMOB, T.C. MMPUMEPHO O[lMHaKOBOﬁ
BEPOSATHOCTHIO T€HEpallMy MMITYyJIbCOB Ha BCEM aHAIN3UPYEMOM ydacTke (OHOBOH ak-
TUBHOCTH). HeWpOHHI ¢ HECTAIIMOHAPHOH aKTHBHOCTEHIO OBLTH 00BheqHEHH B [V rpymimy.

JIMHAMUYECKYIO CTPYKTYPY UMILYJbCHBIX IIOTOKOB OIPENEIISUIA IIyTEM BbIYMCIIE-
HUS CepHANbHBIX K03 duimenToB koppermsuun. KospduuuenTs! koppeasanun nocieno-
BaTEIbHBIX MEXHUMITYJILCHBIX MHTEPBAJIOB PACCUUTBHIBAIN JUI COBOKYITHOCTH CMEKHBIX
HUHTEPBAIOB (KOA(PQHUIMEHT KOPPENSLUH IIEPBOTO TOPsAKa), Nap MEKUMITYJIbHBIX WH-
TepBaJoOB, B3SATHIX Yepe3 OJIMH, ABa MHTEpBaja U Tak najiee (1o kodddummenta koppes-
uun 50-ro mopsaka). COBOKYITHOCTh CepHANBHBIX KOA((HUIIMEHTOB KOPPEIBIUN C UX
rpad)M4ecKuM MPEJCTABICHUEM XapaKTepU30Baia JUHAMUKY CJICIOBAHUS MEKHUMITYJIb-
CHBIX HHTEPBAJIOB B TEKYIIEH UMITYIbCHOI aKTUBHOCTU. B Hammx skcrepuMeHTax Oblia
BBIIBIICHA COBOKYITHOCTH CEPHUANIbHBIX KOA((UIIMEHTOB KOPPESIIUK YeThIpeX THIOB. B
COBOKYITHOCTH TIEPBOTO THIIAa BCe KOAPQUIHMEHTHI Koppemsiuuu 10 50-ro nopsjaka pas-
HSUIUCh HYIII0, YTO YKa3blBaJI0O HA HE3aBHCHUMOE, YKMCTO CIIy4alHOE IMOSBICHUE MEX-
HMITYJIbCHBIX MHTEPBAJIOB TOHM MIIM MHOW JUIMTEIBHOCTH B aHAJIM3UPYEMOM OTpPE3KE NM-
MYJBbCHOTO IOTOKA. [IpM COBOKYIHOCTH CEpHUAIBHBIX KOI(PGHULIMEHTOB KOPpEISLHA
BTOPOTr0 THUIIa HAOJIOAINCH TOJIBKO IIOJIOKUTENbHBIE M HyJEBble 3HaueHUs Kod(du-
LUEHTOB KOPPEJSINHU, YTO CBUAETEIBCTBYET O JIOKAIBHBIX KPATKOBPEMEHHBIX YBEIH-
YCHUAX W YMCHBUICHUAX YaCTOTBHI pa3psa0B. Hanuuwne TMOJIOKUTCIIBHBIX, OTpHUIATCIIb-
HBIX M HYyJICBBIX 3HAUCHUH KOX(Q(UINEHTOB KOPPEJALHMH B COBOKYIHOCTH CEpUaIbHBIX
K03()(pUIMEHTOB KOPPEISAIMY O3BOJIMIIO 1I0JIaraTh, 9YTo B (JOHOBOH aKTHBHOCTH BO3HH-
KaJIn MCPUOANICCKHUE U3MCHCHHM YaCTOThI B BUJIC MAYCUYHBIX HJIM I'PYNIIIOBBLIX paspsA0B
(tpermit Tun nuHamMuku). COBOKYIMHOCTb YETBEPTOM Pa3HOBUAHOCTH B OTJIMYHE OT
OIIMCAHHBIX HMMeJIa TOJBKO MOJOXKUTEIbHBIE 3HAYEHHS KO3((HUIMEHTOB KOPPEISINH,
YTO CBHIETEIBCTBYET O TCHACHIIMU K CTOMKOMY CMEIICHHUIO (TPEH/TY) YacTOThI TEKYIIeH
AKTUBHOCTH: €€ yJaIllCHHIO WIIN YPEKEHHIO (MOHOTOHHOE M3MEHEHHE YacTOThI Pa3psioB).
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Jlnsl OLeHKH JOCTOBEPHOCTH OOYCIIOBICHHBIX BHOPALMOHHBIMU BO3ACHCTBUSIMU
W3MEHEHUN pacrpeielIeHM HEMPOHOB fAIpa COJMTAPHOTO TPAKTA MO PAa3IMYHBIM MPHU3-
HAKAM MCIIOJIb30BaNcs Kputepuil >, Jl0CTOBEPHOCTh M3MEHEHHil CPEIHEH YacTOTh 1
Koa(uIKeHTa BapHaliy OLEHUBaIH 110 t-KpuTepuio CThIo/IEHTA.

Pe3ynvmamot u o0o6cyrycoenue. B KOHTPOIBHOM TpyIlle >XKUBOTHBIX 3a-
peructpupoBaHo 80 HEHPOHOB, U3 KOTOPBIX MO CTENEHU PETYJISIPHOCTH MEKHUM-
MyJIbCHBIX WHTEPBAJIOB B JIEBOCTOPOHHEM SApPE COJUTAPHOTO TPakTa mpeobia-
Jaly eOUHULBI C HEPETYISIPHBIM TUIIOM pa3psiaoB (50 %). Uucno eauHul ¢ npo-
MEXYTOUYHOW MO CTENEHM PETYJIIPHOCTH MMITYJIbCHOM aKTHBHOCTBIO COCTABHJIO
32,5%, KIIeTKH C HEeCTaIlMOHAPHON aKTHBHOCTHIO - 17,5 %. B HOpME HEHPOHEI ¢
PETYIAPHBIM THIIOM CIIEOBAHUS IMITYJIHCHBIX TIOTOKOB OTCYTCTBYIOT.

ITocne 5-mHEBHON BHOpPAIMH YHICIIO MMPOMEKYTOUYHBIX W HECTAIIMOHAPHBIX
HEHPOHOB YMEHBIIWIOCh B 2 U 11 pa3 COOTBETCTBEHHO, a KOJIUYECTBO HEpe-
TYJISpHBIX eWHHL yBeaumuyuiaock B 1,6 paza ( p< 0,01)( puc. 1, A). [locne 5- u
10-gHEBHOrO BHOPAaLIMOHHOTO BO3JCHCTBHUS Kak M B HOpPME OTCYTCTBYIOT €IH-
HUIIBI C PEryJISIPHON aKTUBHOCTBIO.

ITocne 10-mHEBHONW BHOPAIMOHHOW DSKCHO3UITMH YMEHBIIMIOCH YHCIIO
MPOMEXXYTOUHBIX €IUHUI B 2,4 pa3a M YBEIHMYWIOCh KOJUYECTBO HEPETYIIp-
HbIX equHMI B 1,7 paza ( p< 0,01), B ykazaHHBIN MMepHO]] HECTAIMOHAPHBIC €ITH-
HUIIBI OTCYTCTBOBaJM. 15-mHEBHOE BHOpalMOHHOE BO3JCHCTBHE MPHUBOAMIO K
CHIDKCHHUIO KOJIMYECTBA MPOMEXYTOUYHBIX enuHull B 1,1 pasa, a HectanuoHap-
HBIX - B 5,4 pa3za. B nanHbIl neproj] BEISIBUIIOCH TakKe HE3HAUMUTENIbHOE TOBbI-
IIeHNEe Yrciia HeperyJSIpHBIX KIETOK B 1,3 pa3a W BOCCTaHOBIIEHWE THIIA PETy-
JSPHBIX HEWPOHOB IO CTENEHHW PETYSAPHOCTH MEKHUMIYJIBCHBIX TMOTOKOB B
1,1% (p<0,01). Bubparmmonnoe Bo3neiicTBre pa3andHoii mmrenpHocTH (5,10,15
JTHE) TPUBEIO K CTATHCTUYECKH 3HAYUMBIM H3MEHEHUSM pacrpeneieHus (o-
HOBOI MMITYJIbCHOM aKTUBHOCTH HEHPOHOB siipa COJUTAPHOTO TPaKTa MO CTe-
TIeHH peryspHocTH (puc. 1, A).

JuHaMuyeckue XapaKTepUCTUKHA aKTHBHOCTH B KOHTPOIJIBHOM TPYTINE YKH-
BOTHBIX PAaCIpEeISIINCh CIEIYIOMNM 00pa3oM; 3HAYUTEIBHYI0 9acTh COCTaB-
JISUTA HEWPOHBI C JIOKAIBHBIMU U3MEHEHHAMH 4acTOTHI pa3psinoB (43.8%); Held-
POHBI C TAYEYHO-TPYINIOBON 1 MOHOTOHHBIMU U3MEHEHUSIMHU YaCTOTHI Pa3psIoB
MIpEJICTaBJIECHBl MOYTH MOPOBHY U cocTaBwid 27,5 u 28,7% COOTBETCTBEHHO
(puc. 1, b); HEHPOHBI CO CIy4aWHBIM CIIEOBAHUEM HMITYJIBCHBIX MOTOKOB OT-
CYTCTBOBAJIM KaK B HOPMeE, TaK | ITOCIIE 5-AHEBHOM SKCITO3UIIIH.

ITocne 5-mHEBHOTO BHOPAIMOHHOTO BO3NEHCTBHS BBIABICHA TpaHCHOP-
Mars puT™Ma. B maHHBIA TIepuoJ BBIIBUIIOCH TTOBBIIIIEHWE KOJMYECTBA HEHpO-
HOB C MAYEYHO-TPYIIOBON aKTUBHOCTBIO MOYTH B 2 pasa, a €AUHUILIBI C JIOKAJb-
HBIMH U MOHOTOHHBIMHU HM3MEHEHHUSMHU YacCTOTHI Pa3psaoB MOHM3WINCH B 1,2 u
2,5 paza coorBerctBeHHO (p<0,01). Ilocne 10-mHEBHOro BO3AEHCTBHA YHCIIO
MavyeyHO-TPYIIIOBBIX €UHHUIl YBEJIMUUIOCH B 1,7 pasza 1o CpaBHEHHUIO C HOPMOW,
a HEepOHBI C MOHOTOHHBIMU W3MEHEHHUSIMH HMITYJIbCHON aKTHBHOCTH YMEHBIIIH-
muchk B 5,4 pasa. Kierku co ciy4allHBIM clelOBaHMEM IpencTaBieHbl 5,3 %
(p<0,01). [Tocne 15-nHEBHOTO BUOPAIIMOHHOTO BO3/ICHCTBHS HEUPOHKI C Madey-
HO-TPYNIOBOM aKTHBHOCTHIO NPEBAJMPOBAIM B 2 pa3a, a YHCIO HEHpPOHOB CO
CIIly4allHBIM CJIeIOBaHHEM, JIOKAJbHBIMH H3MEHEHHUSMH YacTOThl pa3psaoB U
MOHOTOHHBIMH M3MEHEHHSIMH MEKUMIYIBCHBIX WHTEPBAIOB YMEHBIINIOCH B 2,
1,2, 4,5 pa3a cootBercTtBeHHO (p<0,01). Ilo xXapakTepy AMHAMHYECKOW aKTHB-
HocTH 5-, 10- 1 15-1HeBHas BUOpanusl BBISIBHIIA CTATUCTUYECKH OCTOBEPHBIC
otkinoneHus (puc 1, b).
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Puc. 1. M3meHeHus OTHOCHTENBHOTO KoiudecTBa (%) HEHPOHOB sAApa COIMTAPHOTO TpPaKTa C
Pa3IUYHON CTETIEHBIO PEryJSIPHOCTH (POHOBOW MMITYJbCAIIMU (COOTBETCTBEHHO (OpME ayTOKOp-
penorpamm, A), IMHAMUYIECKIMH THIIAMU aKTHBHOCTH (COOTBETCTBEHHO COBOKYIHOCTH CEpHallb-
HBIX KodddunnentoB xoppemanun 1-50-ro mopsiakos, b) u TMHaMu rucTorpaMM pacrpenesIeHus
MEKHMITYJILCHBIX HHTEPBAIOB (JOHOBOH akTHBHOCTH (B).

Ha A: a — HEHpOHBI C peryJsIpHbIM, O — IPOMEKYTOUHBIM I10 CTEHICHU PEryJISIPHOCTH U B —
HEpETYJSIPHBIM ~ XapaKTEpPOM CIIEJOBAaHMS HMITYJbCOB; I - HEHPOHBI C HECTallMOHApHOM
umnyibcauneir Ha B: a — HelipoHbl, KOTOpble TeHEPUPYIOT (OHOBYIO aKTHBHOCTb,
HPECTABIAIONIYI0 COOOM CilydaiiHble ITOC/IEI0BATEIbHOCTH UMITYJIbCOB, O — (HOHOBYIO AKTHMBHOCTb
C JIOKAIbHBIMUA M3MEHEHHSMH YacTOTHI HUMITYJIbCOB, B — MAUCYHYIO WM TPYNIOBYIO (OHOBYIO
aKTHBHOCTB, T — ()OHOBYIO aKTUBHOCTh C MOHOTOHHBIMU M3MEHEHHSAMH 4acTOTHI pa3psioB. Ha B:
a — HeHpOHBI ¢ MOHO-, 0 — OM- M B — NOJMMOJAIEHBIMU pacHpeeNICHUSIMUA MEXKUMITYIbCHBIX
HHTEpBaJIOB. B kaxmo#l rpymme crondmos ciesa HampaBo — rpymmna koHTpons (K) u rpynmsr ¢
JUTATEIILHOCTBIO BUOPAIIMOHHOTO Bo3aekcTBus 5, 10 u 15 nHeil.
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Uccnenoanus mapaMeTpoB (OHOBOW WUMITYJILCHONW aKTHBHOCTH CTaI[UO-
HApHBIX €IUHMUII SIIpa COJIUTAPHOTO TPAKTa IO MOJATBHOCTH MEKHUMITYIBCHBIX
MHTEPBAJIOB ITOKA3aJld, YTO B KOHTPOJBHOH TpyIie AOMHHHPOBAIH IOJIIMMO-
nanbHbe HelipoHb! (51,5%), a OuMoganpHBIe 1 MOHOMOJANBHEIC €IUHUIIBI COC-
TaBJISUIH COOTBeTCTBeHHO 31,8% 1 16,7%.

ITocne 5- wm 10-gHEBHOW OKCIO3WIMKM HAONIOAAIOCH YBEIMUCHUE
MTOJIMMOJANTBHBIX enuHuIl B 1,7 u 1,8 pa3, yMeHbIIIEHHE YHCIa MOHOMOJATBHBIX
— B 3,4 u 12,8 pa3a u OumonanbHeIX eauHul] — B 3,8 u 3,9 paza (p<0,01)
cooTBeTcTBeHHO. [locie 15-IHEBHOro BO3IEHCTBHS HAOMIOMAIaCh TEHIAEHIIMS
BOCCTAHOBJICHHSI UCXOJHOTO YPOBHSI COOTHOIICHHWH TOJU- OM- U MOHOMOJAJb-
HbIX eauHull. CTaTUCTUYECKH JOCTOBEPHBIC M3MEHEHHUS BBIABJICHBI MOCIE 5- U
10- maeBHOTO BO3AeicTBUsA (puc.1, B).

AHanmu3 pacnpeneicHus HEHPOHOB sAApa COJMTAPHOTO TPaKTa IO JacTOT-
HBEIM JHama3oHaM B KOHTPOJBHOM TPYMIE MOKa3ad, 4TO JOMHUHUPYIOIIUM SIB-
nsercs cpennevyactotHas (42,4%), HU3KOYACTOTHBIE U BBICOKOYACTOTHEIE COC-
TaBism 31,8% wu 25,8% coorBeTcTBeHHO. CTaTHCTHYCCKHM aHAN3 IMOYACTOT-
HOTO pacIpe/e/ieHUs] HeHPOHOB MOKa3all, YTO TOCTOBEPHbIC U3MEHEHHS (OPMHU-
POBAITUCh BO BCE CPOKH BUOPALIMOHHOTO Bo3xelicTBus. [locne 5- u 10- qHEBHOTO
BHOPAIMOHHOTO BO3JICHCTBHUS HAOIFOIa]I0Ch YMEHBIIICHHE YHCIIa BRICOKOYACTOT-
HBIX eMHUIl B 2,2 U 4,9 pa3a u yBenuyYeHHe cpeaHeqacToTHhIX B 1,4 u 1,3 pa3za
COOTBETCTBEHHO. ['pynmna HU3KOYACTOTHBIX EIUHUI] yMeHbInWiack B 1,1 pas
1ocie 5-IHEBHOrO BO3ACUCTBUS M yBenuumiack B 1,2 pa3a mocie 10-gHEBHOrO
BO3IEHCTBHS. 15-THEBHAS DKCITO3UIINS BBISBHIIA TIOBBIIIICHUE CPEAHEUACTOTHRIX
¥ BBICOKOYACTOTHBIX eauHuIl B 1,3 u 1,1 paza COOTBETCTBEHHO M TOHUXCHHUE
HU3KOYaCTOTHBIX B 2,4 pasa (puc.2).

Puc. 2. VI3MeHeHHEe OTHOCUTENIBHBIX KOJHMUECTB HEHPOHOB (%), TeHEPHPYIOLIUX

(1) wHm3ko-, (2) cpemHe- u (3) BBICOKOYACTOTHYIO (DOHOBYIO aKTHBHOCTD
(<10, 11-30, > 31 I'u, 1-3 coorBercTBeHHO). 3a 100% mnpuHATO OO0IEE KOTHMYCCTBO
HEHpPOHOB B HCCIENOBaHHbIX rpymmax. [lo ropusoHTamum — INTETBHOCTH BHOpa-
LUOHHOTO BO3AEUCTBHA, rpymma koHTpons (K) m rpynmsel ¢ IIHTENsHOCTBIO BHOpa-
LMOHHOTO Bo3aeicTBus 5, 10 u 15 gueid.

AHaH3 CTaTUCTUYECKUX TOKa3aTesei (JOHOBOW UMITYJILCHOW aKTUBHOCTHU
3apErUCTPUPOBAHHBIX KJIETOK TOKa3all, YTO B JUHAMHKE BHOPAIMOHHOTO BO3-
neiictBus mociie 5- U 10-IHEBHOHM 3KCIO3UIMU HAOMIOAAIOTCS JTOCTOBEPHBIC
M3MEHEHUS 3HAaYeHUM cpeHeit yactoTsl uMiynbcanuu (p<0,05) (puc.3, 1).

ITokazarenp ke ko3 UIMeHTa BapUaIlui JOCTOBEPHO U3MEHSIETCS MOCIIe
10- (p>0,05) u 15-gueBHOTO BO3xaciicTBus (p<0,1) (puc.3,2). Cpennss yacrora
HMMITYJIbCAllMM HEHPOHOB SJIpa COJIMTAPHOTO TPAKTa KOHTPOJIHHOW TPYIIIBI COC-
taBisuia 22,542,4 I'n, a koagdunuent Bapuanuu 78,4+4,3 % (puc 3, 1,2).
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AHanu3 CIIOHTaHHOW UMITYJIbCHON aKTUBOCTH JIEBOCTOPOHHUX HEHPOHOB
sIpa COJIUTAPHOTO TpPaKTa MOKa3aJ, YTO B TEUYEHHE BCETO 3KCIIEPUMEHTa WM-
MyJIbCAITysl OOJBITIMHCTBA KJIETOK TAaHHOTO Spa XapaKTepH30Bajach CTallMOHAP-

HBIM TCUCHUCM.
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Puc. 3. PacnpeneneHuwe cpemHMX 3HAYE€HHH YacTOTHI W KOX(QHUIIMEHTOB BapHalUH
MEKHMITYJIECHBIX HHTEPBAJIOB (DOHOBOH aKTHBHOCTH HEHPOHOB S/Ipa COJUTAPHOTO TPAKTa
B TpymIe KOHTpois (A) n uepe3 5, 10 u 15 nHel ¢ ceancaMu BUOPAI[MOHHOTO BO3JICHCTBUS

(B-T" cooTBETCTBEHHO).

Han rucrorpammamu ykasaHbel cpeaHerpymnnoBsie yactoTsl (1, ') , 3HaueHus cpemHero
kodddumenta Bapuauu (2, %) 1 KOIMYECTBO UCCIIENOBaHHBIX HEHPOHOB (N).
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AyTOKOpPPEISIIIMOHHBIN  aHAlW3 [OKa3aTeNed BBIABUI B  Pa3IUUYHBIX
MEpUOJIaX MCCIECIOBAaHMUI NPEUMYLIECTBEHHO HEPEryJsIpHOE paclpeneiacHue
MEXUMITYJIbCHBIX WHTEPBAJIIOB CO CPEAHEYACTOTHOW (DOHOBOW HMMITYJIhCAITHCH.
MexanusM (OpMHPOBaHHS CPEIHEYACTOTHOIO MaTTepHa (POHOBOW AKTHBHOCTH
HEUPOHOB SApa COJUTAPHOIO TpPAKTAa B HACTOSIIEE BpPEMs HE WU3BECTEH.
Bo3MokHO, 9TO OCHOBHYIO pOJIb B €ro ()OpMHPOBAHHH HTPAIOT OCOOCHHOCTH
OpraHM3alliy BHYTPUSACPHBIX U MEKHEHPOHHBIX CBsI3ei, a Takxke adhepeHTHbIC
BXO/IbI, B YaCTHOCTH OT MEPBUYHBIX ad(epeHTOB Onyxaatomero Hepra [12].

W3BecTHO, 9TO SAPO COTUTAPHOTO TPAKTa COJIEPIKUT B OCHOBHOM HEOOJIb-
mIMe KIETKH pEeTUKYJsipHOro tumna [4]. AddepeHTHbIe TepMUHANN OIyXKIaro-
LIero HepBa 00pa3yloT, Kak MPaBHUJIO, MHOXKECTBEHHbIE aKCO-AECHAPUTHBIE CH-
HaTChl Ha JEeHApUTaxX HelpoHoB 3Toro sapa [13], uro cozmaer 3¢ dekTuBHBIC
YCIOBUS ISl MOIYJISIIUN BO30yINMOCTH HEHpOHa, B TO BpeMs Kak Ui WHU-
UalKU cHenru(UIecKoro paspsga HeoOXoJuMa IMPOCTPAHCTBEHHO-BpEeMEHHAs
CyMMaIlisl MMOCTCUHANTUYECKUX MOTeHIMaNoB. [lo-BuaAMMOMY, OHH UTPAIOT Be-
IYIIyI0 pojib B TeHe3e (OHOBOW MMITYJbCAlMd HEHPOHOB. MOXKHO TPEAIToNo-
KHTb, YTO ITHU K€ OCOOEHHOCTH BHYTPEHHEW OpraHu3allid U CBOHCTB adde-
PEHTHBIX BXOJIOB B SIPO SIBJIAIOTCS OMNPEICSIISIONIMMU B (POPMHPOBAHUU IIaT-
TEPHOB OTBETOB €T0 HEHPOHOB IMOCIIE BUOPAIIMOHHOTO BO3ACHCTBUSI.

[Tocme BUOpaIOHHOTO BO3JAEHCTBHA HAOMIOJAINCH BRIPAXKEHHBIE CABUTH
B TUHAMUYECKUX XapPaKTEPUCTUKAX UMITYIbCAI[UN HEHPOHOB.

Oco00 cnenyeT MOAYEPKHYTh YBEIIMYCHNE KOJIMYECTBA MaYyedHO-TPyIIIO-
BBIX HEMPOHOB C MaJIOW JJIUTEIBHOCTHIO U BBICOKOM BHYTpHUIIAYE€YHOM 4YacTo-
TOW, KOTOPBIE YEPEAOBAIKUCH C OJJUHOYHON MMITYJIbCHOW aKTUBHOCTBIO, UTO CBH-
JICTENbCTBOBAIO O BO30YKIAIOIIEM BIMSAHUM BHOpaluK Ha BeCTHOYIO-CEHCOp-
HYIO CUCTEMY. YBEJIMYEHUE YUCIIa UMITYJIbCOB B NIAUKE, IO-BUIUMOMY, SIBISIETCS
CJIEICTBUEM HE TOJIBKO BO30YXKAIOIIETO BIMSHUS BUOpPAIUU, HO W HAPYIICHUS
MEXaHH3MOB TOPMO3HOT'O 3JIEKTpOreHe3a. YBelIndeHHe MOTOKOB addepeHTHOI
MMITYJIbCAIlMH OT JJAOMPHUHTOB, MO3KEUKA, CIIMHHOTO MO3Ta U JIPYTHX CTPYKTYP
K BECTHOYJISIPHBIM SIZ[paM TpW BUOpAIMH MPHBOJUT K U3MEHEHUIO UX BO30Y.IH-
MOCTH ¥ (PYHKITMOHATHHOW akTUBHOCTH [7, 8]. [IpoMOIKATETFHOCTD MAYSTHBIX
pa3psa0B, BEPOSITHO, B 3HAYUTEIBHON CTEIIEHU ONPEIEISIETCS CYIIECTBOBAHUEM
BHYTPH HCCIEAYEMOH CTPYKTypbl MEXaHH3Ma BO3BPATHOI'O TOPMOXKECHHUS,
OTPaHUYMBAIOIIETO ATy JIUTEIsHOCTh. CorimacHo naHHeIM banab®ana u bepes-
kuHa [10], CyImIECTBYIOT MpsIMbIE MPOCKIIMKA BECTUOYJSPHBIX siIep B 00JacTh
CTBOJIa MO3Ta, KOTOPBIE CBS3aHBI C BETETATUBHBIMH (YHKIHSIMH. AHTEPOTPaI-
HO MapKHpOBAaHHBIE aKCOHBI M3 KayJaJbHOW YacCTH MEIWANbHOTO M HUKHETO
BECTUOYJIIPHBIX SZIEP MPOCIICKUBAIOTCS OUIATEPATBHO JI0 SAPa CONMUTAPHOTO TPAKTA.

ITox Bo3melicTBHMEM BUOpAIK MPOUCXOJAT HAPYIICHUS BECTHOYJIO-Bere-
TaTUBHBIX PEAKLUH, KOTOPBIE OCYLIECTBIISIFOTCS YEPE3 MO3KEUOK, TECHO CBSI3aH-
HBEIIl ¢ BET€TaTUBHOW HEPBHOW CHCTEMOH, a TaKXKe 4Yepe3 PETHKYJISIPHYIO ¢op-
MaIiio, KOTOpasi MOChUIAET MMITYJIbCH K THUIOTAIaMO-TUNO(U3apHOMY KOMII-
JIEKCY, PEryIUPYIOLIEMY CEPIEYHO-COCYIUCTYIO0, JbIXaTEIbHYI0 CUCTEMBI, TEM-
nepaTypy Tela, BOJAHO-COJIEBOI 0OMEH, SHIOKpHHHBIE GyHKUWU U np. [Tpu mmu-
TEJIBHOM JICHCTBUM BECTHOYJIAPHBIX CTUMYJIOB Y4YacTHE BETE€TATHBHBIX KOMIIO-
HEHTOB B OTBETHBIX PEAKIMSIX OpraHU3Ma PEe3KO BO3PACTAET U MOXKET IMPUBECTH
K BO3HUKHOBEHUIO PEAKLIUH HAIIPSKEHUSI.
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IIpu 3TOM BKIIIOYAETCA BECh KOMILIEKC 3aIIUTHO-BECTUOYIISIPHBIX PeaKIIuil
oprann3ma. CiemoBaTenbHO, Ype3MEpHOE MO INTENEHOCTH BECTHOYIIpHOE
pasIpakeHHe SBISCTCS TUIMUYHBIM CTPECCOBBIM (PAKTOPOM, BBI3HIBAIOIIMM B
OpraHu3Me XapaKTepHble A 3Toro (akrtopa peakiuu. CHuxkeHHe (QyHKIHO-
HAJBHOHN YCTONYHMBOCTH BECTHOYIAPHONH CEHCOPHOU CHCTEMBI U €€ UyBCTHUTEIh-
HOCTH BBI3BIBa€T HE TOJIBKO Hea/leKBATHBIE BETETATHBHBIC PEaKIIMH, HO W Ha-
pYIIeHHEe TOYHOCTH BBIMOJHEHUSI IEPEMEIICHIH Tella B IPOCTpaHCTBe [2, 5, 6].

Oco0oro BHUMaHHS 3aCITy)KHBaeT CIOKHAS TUHAMHKA CPETHEH 4acTOTHI
(hOHOBOW aKTMBHOCTH B MCCJIEIOBAHHBIX TPYIIIaX HEHPOHOB Spa COTUTAPHOTO
TpaKkTa U OTHOCUTEIHFHOTO KOJIMYECTBA HEHPOHOB PAa3HON YaCTOTHI MOCIE BUOpa-
LMOHHBIX BO3ACUCTBUI paznuyHON anuTenbHocTd. Tak, mocne 5-u u 10-u qHei
BHOPAIMOHHBIX BO3JIEHCTBHIA CYIIECTBEHHO YMEHBIIIANACh A0S KIETOK C BBICO-
KOH dacToToil goHoBoM akTuBHOCTH (cBbIIe 31 '), 4To OTpaXkasoch B MOHU-
KCHHU CPEIHEH 4acTOTHI HEHPOHHBIX pa3psaoB. OMHUM U3 BO3MOXKHBIX 00BsC-
HEHUI MOZ00HOTO AP deKTa MOKET CIYKUTh MPEATIOIOKEHNE O CYIIIECTBOBAaHUH
TOPMO3HBIX BXOJIOB B 00JAaCTH SApa COJMTAPHOTO TPaKTa OT YacTh addepeHt-
HBIX BOJIOKOH OJIy»aroiiero Hepea. [1oBBIIIICHHE HHTEHCUBHOCTH MOTOKOB ad-
(hepeHTHOW MMITYJIbCAIINK OT JaOWPHHTOB, MO3KEUKA, CIIMHHOTO MO3Ta, Kely-
JOYHO-KUIIIEYHOTO TPakTa M APYTUX CTPYKTYP K SOAPY COIUTAPHOTO TPaKTa BO
BpeMs BUOpAIUK TPUBOJUT K CHHANITUYECKON BO30YIMMOCTH HEHMPOHOB U COOT-
BETCTBEHHON TpaHc(hopManuu uX (PyHKIMOHATHHOW aKTUBHOCTU. VIMEHHO B
STOT MEPHOJ B JEATEILHOCTH HEHPOHOB S/Ipa COMUTAPHOTO TPAKTa BBISIBISIOTCS
OCHOBHBIE TTACTHYECKHE MEePEeCTPOHKH. VI3BECTHO, YTO pacHoOJIOKEHHE CHHAII-
COB Ha JIEHApPUTAaX HeWpoHa Oosiee 3PPEKTUBHO I MOAYISIMHU €r0 BO3-
OyIMMOCTH, HeXelu I BbI3oBa crenududeckoro paspsna. I[lomoOHas cunar-
THYecKasl opranuzanus apQepeHTHOTO BX0/1a B SAPO COJIUTAPHOTO TPaKTa, Ipe-
o0JilajaHue B HEM HEHPOHOB PETUKYJSPHOTO THUIA, OOIIMpPHBIE apdepeHTHBIC
CBSI3H, a TAK)KE COOCTBEHHBIC CBOMCTBA HEHPOHOB [11] B 3HAYUTENHHOMN CTEIICHU
ONPENEIAIOT XapaKTep M 9YacTOTy (POHOBOW aKTUBHOCTH HEWPOHOB MaHHOM
CTPYKTYpPHL. XapaKTep H3MEHEHHUSI aKTUBHOCTH OTPAXKAET MPOIIeCcC epepadOTKu
BHCIEpaTbHON ad(hepeHTHON UMITYIbCALIUU B SIIPE COJIUTAPHOTO TPaKTa U, BO3-
MOJKHO, HaIlpaBlieH Ha O0ecliedyeHne ONTHMAaIbHOTO IS TAHHOTO BO3JEHCTBUA
YPOBHS (GYHKITMOHATEHOTO COCTOSHUS OyJIEOapHBIX BUCIICPATLHBIX HEHPOHOB.
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‘Pnpdupwpuiljml b nkuwlub hopyfwshkp « IxcmepHMeHTaTPHEIE H TEOPETHIECKHE CTATPH®
-Experimental and Theoretical articles

Zwyuutnwth huwp. hwinky, 1 (61), 2009

ELEUS[UPULHNPU8YUO UQUS U UULLE D
UMe8NhE3NhULC UNDYSLUSPU B4 FLUUUL fUNULELED
LhPYTUErP @GrOLUNMXUSHL OLURMMUSUUL 4 'U

0.5. UBDENM3UL

Eplwip whknwuwl hwduyuwpul, jEhuwphghiugh widphni

Nuunudtwuhpyly b HEjunpwhingnuygws mquun pwunhlwjubph wqpkgni-
pintup (hyhnuyht Gplotpn Junnygubp hwinhuwgnn (hynundubph, husybu
uwlt Escherichia coli pulpntphwttph K12 (quyph wipy) snnudh Jpu: Pugw-
hwjunyby k np hbnkEjupnhquyhtt wquun punhuibpt nibkt puquijub bp-
Jup Jyuiph nmbnnnipntt b wjnhdnpkt hhnpwgnnud Eu (huyhnuyht Gplptpn
Junnygubkph htw, wnwewgubiny thyhnutph qbpopuhnujht opuhnugnid, nph
wpunwhuwyuynud E phdpnudhibugbindwt ptnbuuhdnipjut dwujuppulyh b jh-
whnubkph opuhpuguwt Jkpglwlju wpquuhph® dwintwght tpjuynthhyh ni-
ghtinnpughuyh wykjugdwdp:

Lhynund - wquun nughluyblp - Eupuphdpnidpibugbinnid -
Escherichia coli K12

HccnenoBaHo BIMSHHE MOCTAIEKTPOMHAYLMPOBAHHBIX CBOOOJHBIX pajHKa-
JIOB HA JIMMUIHBIC OWCIIOWHBIE MEMOpaHBl — JIUIOCOMBI, a TaKkXKe Ha OaKTepUH
Escherichia coli K12. BrpIsBIIeHO, 4TO MOCTAIEKTPOIM3HBIE CBOOOTHBIC PaJIUKaIIbI
HMEIOT JOBOJIBHO MPOJJOIDKUTEIBHOE BPEMs KHM3HH M aKTHBHO B3aMMOJCHCTBYIOT C
OUCIIONHBIMY JINIIUAHBIMA CTPYKTYPaMH, BBI3BIBAsI IEPEKUCHOE OKHCIICHUE JIUIU-
JIOB, KOTOPOE TPOSIBISIETCS TIOBBIIICHHEM HHTEHCUBHOCTH XEMWIIOMUHECIICHIUN U
KOHILICHTPALlUX KOHEYHOTO MPOIYKTa MEPEKUCHOIO OKHCIICHHS JIMITHIOB - MAJIOHO-
BOT'O JMAJIb/ICTHAA.

Jlunocoma - c60600HbLe PAOUKALBL - INEKMPOXEMUTIOMUHECYEHYUSL -
Escherichia coli K12

The influence of electro-induced free radicals on lipid bilayer membranes — lipo-
somes as well as on the bacterium Escherichia coli K12 is investigated. It is revealed that
post-clectrolyzed free radicals have a significantly long life time and actively interact to
bilayer lipid structures causing lipid peroxidation, which is evidenced by an increase in
the intensity of chemiluminescence and the concentration of the end-product of lipid
peroxidation- malonic dialdehyde.

Liposome - free radicals — electrochemiluminescence - Escherichia coli K12

Ukpjuynidu pdolnipjut dbe juytt mwupwubmd L unwgl) LEjunpwpnt-
dwljutt vhongubpp: dtpohtitkpu Yhpunynid kb JEnpntwlub b whphdpbphly
unpnuyhl, upnuwbnpuyhl, hEbwywpdnnujut, wnbunmwdnpuwjh, nkunnu-
Yut b wy hwdwlwpgbph prwbiqupnidutph poiddwt dudwtuy [3]:
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Quuyws wyt hwiqudwupht, np wju dkpnpubpp pauljuthtt junpuytu
niunidbwuhpyby] B bhqhjuphdpujut nbuwlbnhg, wjintudkuwjuhy poow-
jht mmuppkp Junnygubpmd pupwgnn npny wypngbutbp phnbu (hngpht pw-
guhujnjuws sk’ dwubwynpuybu HEjnpuljwut hnuwtph wqpbgnipyub dw-
dwbwl] wnwewgnn wquunn pwunhluiubph thnpuiwgnbgnipniup peoh punuib-
puyhtt junnygubph htwn:

Ukpuyugynn woppwwnwipnid ghwnwplyl) b LEjnpuhinnijgus w-
quu nunhluukph wqpkgnipmniip punuipwihtt dnnk] hwunhuwgnn thyn-
undubph b nputu Unpbjwght peowjhtt hwdwlwpg punpws Escherichia coli
pujnntphwtph K12 svnwdh Jpu:

Zwynth k, np EiEjupnihgh dudwbwly bEfunpn hunod wnwewtnid
phthuybu wlnhy wpquuppubp' wquun pwphljujukp' HO-, HOO-, -O0-,
H20>-, H-, npnuighg wnwyty Uks wjnhynipjudp odndws tu ppyusiuyghtt wl-
wnhy wpquuhpubpp: dhpghuubiphu wpwewgdwt hwjwbwlwb Jkhwihqup
pEpyniud £ uninpl [1]:

HOH (H*+-OH
‘OH-¢&(-OH wtnnh ypu
H*+e(H: Juwnnnh Ypu,
npntn’ -OH + OH (H20 + O + h(
0+0 (0O
O2+¢ (-On- (uniybkpopuhrn wthnt nwnhljuy)

NMupq LEYyunpnihnhl hwdwlupgbpnd, ophtiwl) KCl-h opuyhtt (nidnyy-
poud, unyuybu wpwewbnid ki hknkEjnpnihquyhtt wmquun nunhluyukp, n-
nnig wpwewgpws onpuyuljut nhwlghwtptt mubkt puduljut tpup htwn-
EEyupnihquyhtt mbnnmipnit: dbpphtthu  hwuwnwwnnit  htnbuuhynipjudp
thni-1h wbnnnipniip juqunid £ dnwn 40 p [7]:

Unip b JEpnn: Thynundubph vnugdwb hwdwup ogunugnpsyt) k junonp tnok-
puynp whwunith ninknhg Ujnibkph dbpngny wigwndws pughwinip $nudnihyhy-
utpp [9]: Lhynundubpp unwgyty ki 0,1 U KCI jnusnypnid 0,01 dg/d] Ynugkunpughw-
Y dnudnihyhnubipnh jujunyph ghpduyiwght dowldwi tpubwlny [4, 10, 6]:

Ugquu nunhujubph hugniygdwt hwdwp npuybu dhpwduyp gtpgdt) 3 4 0,1 U
KCl |nidnyype, pwih np wytt hwighuwinwd k pupdp EEynpuphdjnidhiubugbiinwghn t-
pupuunpouljuiinipini niikgnn wunpq hwdwlwpg b dhwdwdwiwl hwinhuwund £
hjntujwsputipnid dhopoowyht htinnily dhowjuyph pununppudwu: bugnignudp hpufw-
gyt E oyqunhjuljut pudwlnid punujws wiuwnpuk fhnwghtt GEynpngutph pu 15
9, 250 UU hwunwwnnit hnuwtiph tbpnpdwdp: EjEjupnpubph dhol hknwynpnipniin
Juqut] £ 20 dud: Yhpwnwé hnuwbpp hwdwnpbih b LEjunpwpniduljut (ophtiwly
$pwtlyjhithqugdw, qujuithqugdwb, ginuyht fEhupndnpkqh dkpnnutpp b gpuig
ponp  mwpuwnbuwlubpp) Udkpnpubpnid Yhpwnynn hnuwtipht, npp  unynpwpup
Juqunud £ 30-80 9 50 UU. [3]:

Thunwplyny  wqun  punhlupuiht dkjuowbhqung ppugnn - gnpépupugutph
niuntdbwuhpdwt hwdwp pnpdt) B phdpnudhtbugbinwgh (L) wuwhgh b dwnbw-
jht Epuynthhnh uvybkljunpndnunndtinphy npnodwi dkpnnutpp:

L1 whwhqp ppwluiwgyt] £ pjuwunndtnphl vwpph dhongny [1]: Unwugws
wnjuubph gpuignudp b dowlnudp hpwlwhwgyk) t NI LabVIEW qpubhljuljub spw-
gpuynpuwt Uhpwjuypnud gnpénn Archimedes spuignny [5, 2]: Spubigdud L1 Yhukwnh-
Julwl Ynpbpnd uinwugyws wpdbpubinh vhohtt pyupwbiwljuth sbnniudubpn skt ghpw-
quiignid 5%:

Lhwyhnutph gkpopuhnuyhti opuhpuguwt Ykpgtwlwl wpquuhph’ dwnbwghl
Epupthhph (UBU) pwtwlwlwh npoonidp hpuljuwtwgytl] b uyblunpndnnndtnphly
Enuwtwln]' 2-phnpupphuinipuppyh ptunh dhongny, CP-46-h oqunipjudp, 532 ud
whph Epjupnipjut nwy [6]:
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E. coli K12 (Juyph why) snudp wdkgyl] b whwbpnp whywunnbughtt dhow-
Juypmud (pH 7,2-7,4), 0.2 % qpniljngh wykjugdwdp: Puljntphwttpp wdkgdty Eu 18 4,
37° ebpdwunhdwunid: Fulnbphwibph quigquép unwugyl] b wddwt dhpwduypp
20 n 5000 wwn./ p wpwgnipjudp Yphuwlh gitnnphdniquudp, npintn dhowulyuy nishy &
hwunhuwgtk] pnpwé omipp [8, 11]: Pulunbphwutph thnpdwpwpului juwjunypep
unwugyl] b wipwnjus pulunbphwikph quiugusp 100 waquu pnpws opny tnupwg-
b nt dhgngny: 2Quhnidubp juwnwpygl) Eu 200 obpdwunhdwind:

Upnyniaplkp b phlnupynid: Uhty wydd, LEjnpuphupnidhtbugkinught
punyph wbwjhqubpnid thnpdwpljynn wdnipubipp, npnup ubpdnidynd Eh w-
quu nunhlujuyhtt dhowquyp, tnyuybu upwpyynid Eht hnuwtph wmqnkgni-
pjutp’ wnwewgukiny unp mhyh wquun pwunhljuitp b punhluwuyht gnps-
nupwgubp, junspunnuntiny uvnwgdws wpyniupubph dEjuwpudwin:

Utp Ynnuhg LiEjunpuphdpnidhubugbktinndwt uvnwughntiwp thnynid, hn-
uwlpl wpwwnbinig htwn, qpuigt) bt hbnkEjunpuphdjnidhiubugbindwt
thwuwnp: 0,1 U KCl hwdwlupgnid, husybu tplinud E uly.1-nud, hnkEjunpw-
phUpnulhibugbiinmdt. muth puwuliut wbwljuwt  wupnitbwluljub
unwughnbwp dwupnuly [7]: dbpohtiu Juynud £ dhowduypnid wquun
nwunhljutkph we-junput dwuhtt' tkpppduws jupdwt puguljuynipiui
yuydwtubpnid:

30

20

15

10

5 M«r‘/ h\-%w

o

PL-hamttupfnipjniamy)

0

1 720 1439 2158 2877 3596 4315 5034 5753 6472 7191
tHdq)

Ul.1 . KCI-h inisnyph EiEjunpuphdjnulhibughtiinnudp b hknkEunpuphdjnudh-
wkughlunnudp.
A. Uwipph ukppht $nt,
B. Uwipph pug $nlt (wwpph tkppht $ntip b jughlh o oygunpujuis
pwdwljh nudhubugkunnidp Jhwuhb),
C. KCl-h (niéniyph uyntnwt £1,
D. KCI-h 1ndnyeh EEunpuphupnidhttugktnndp,
E. KCl-h 1niényph htn LiEjnpuphdpnidhubugbunnudp:

Zupyh wntbny wju hwiiquuiwupp hwennpy swpp thnpdbpnid nhunwply-
b E htwnbEjupnihquyhtt wquun nunhluwubph wqpbgnipmiup (hynundubph
Jpu: Zhnkkjupnihquyhtt nsnyph 0,5 dj-h wdkjugnidp 3 J) jhynunduyght
Yuwhnyph ypw wrwy b pipniud L1 hunbkuuhynipjut junpnil peulnidwght
wd uvhtus npnowlh dwluwpnul, www YJhubkwnhlhnpkt dwpnd dhsh
1hynunduyhtt jupnyph vynunwb LT dwjuppuljhg pudulutht pwupdp
unnwghnbwn thny (. 2, D):
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ul. 2. Lhwynunduwht Juwunyph £L-u Yhutnhlu
btywnpwhunnigqus

wquun nunhlu)ikph wgpbgnipjut dudwiuwl.

A. Uwpph ukpphtt $nt,

B. Uwpph puig $nt,
C. Lhynundwyjhtt jujunyph uynnw £1,

D. Lhynunduyht Juhinyph £L-u fEjnpwhinnigdus mqun
nunhluw)ubph wopkgnipjut dudwbul:

Uwnighs thnpdbpnid, Epp 3 U] (hynundwjhtt jupunyph ypuw wykjugyt) b
0,5 Uy 0,1 U KCl nusnyp, qipd twptwlwb tkpgnpénipiniihg, L1 hunkuuh-

Unipjul npbk tjuwnbih thnthnumipini sh qputgyky (by. 3):

(%)
o
|

[
(&3]
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PL-howbYupydnipjnimy)

o
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<

o

1 375 749 1123 1497 1871 2245 2619 2993 3367 3741 4115 4489
)

Ul. 3. Lhynundwyh jujunyph £1-u KCl jnuwéniyyph wkjugnidhg htwn.
A. Uwipph ubkppht $ntb,

B. Uwpph pug $ni,
C. Lhynundwjpt Juhuinyph uynunwb L1,

D. Lhynunduyhtt jupunyph LL-u KCI jnudnyph wykjugnidhg htwnn:

bPusywbu hwjnth t, (hyhnubph gkpopuhnujhtt opupnugdmt quwhwin-
dwt niqnuyjh Enwbwlubphg £ UGU-h npnonudp 2-phnpupphninipuppedh
Uhon-gny [1]: b jpugnd LL  wbwihqh dEpnnhtt  Juwwwpdl]
EEjunpuhtunnijgdus wquun pwnhljuukph wqpgnipjudp yuydwiwdnpgus
UTBU-h putwulwul thnthnjunipjut ghwhwnnd (hynundughtt jufunypnid:
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Quthmudubpp gnyg ndkghly, np Ejnpwhunnijgdus wquun nunhljug-
ukph wqpbkgnipjut wpyniupnid (hynundwyhtt juwpunypnd UGU-h pwbwlp
qpbipt 160%-n] wbtjwughy L (uy. 4. 1, 2):

0.09 -
0.08
0.07
=006
2
e 0.05
=004
.
2003 1
002
0.01

0 -

1 2 3 4

Uly. 4. UGU-h putuuljutt thnthnfunmipinitp thuynundught jujunypnud b
E. coli K12 puljnnkiphwutiph Juunypnud.
1. UGU-h pwbwlp thynunduyhl jupunypnud,
2. UGU-h pwhwljp (huynundwghtt jupunypnud HEnpwhunnijgdus
wquun nunhluukph wqnpkgnipeiniihg htwnn,
3. UGU-h pwluljp £ coli K12 puljnntphwibph Ywhinypenud,
4. UBU-h pwtwljp £ cof K12 puljnbphwitph jupunypnid
EEyunpwhungnijgdus wqun nwnhluubph wgpbgnipiniihg htnn:

Lhynunduyhtt Jupnypmd qpubgdus LL hunbktuhynipjui b UGU-h
pw-twjulut wép Jyuynid E wyt dwuhb, np hbnbEjupnhquyhtt wmquwn
nwnh-juubkpp hnjuugqnnid Bu (hynundutipnmd (hyhnughtt Gplotpnp htw,
wnwy phE-phEny wquu nwunhluwjught onpuyuljuit dkjwthquny pupwugnn
1lhwhnubph gkpopupnuyhtt opuprnwgniu:

NMupqbnt hwdwp, pk wpynp unwugyws wpyniupubkpp hwdwnpth Bu
tunnhy pogwihti thuhnuht juenygubph hwdwp, thnpdkpp Yplugkght, npuybtu
L Ejunpuhiunnijgus wmquun nunhlujubph phpuwju punpbng £ coZf K12 puilj-
wnbphwikpp:

bPusywhu tpund E ul.5-nud, 3 U] puljubphwibph Jujunyph Jpu htn
EEyuipnihquyphtt (nsnyyph 0,5 Ui-h wykjugnidp wnwy b phipnud L1 hunktuh-
Unipjul jupnil ppuljnidughtt mg hbnwqu dupdwdp: dEpotmljut thnynmd L1
hunbkuuhynipmniip wiagund k, puljnbphwibph juwjunyph vyntnw L1 dw-
Juppulhg puduljuth pupdp uvinughntiup dwljupguly (uy. 5, D):

Pusytu thynundubph Yuwhinypnwd, wjuybu k) pujubphu) juunygpenid,
htwnljEjunpnihquyhtt jnwsnyph 0,5 U] wybkjugnidp wnwy t pipmud UGU-h pw-
twlhh qquiih wg 160% (uy. 4. 3,4):

Ujuwhuny, juphkh E Gupungply, np Ejunpupniddwt dudwwy bEjwn-
pulwb wqnuljh vbpgnpsdwi Ukjumihquutphg k hniuguspubipnid wqun nw-
nhywiutph ptgniygnudp b qEpghtikphu dhongny peeh 1hwhnuyht junnyg-
ubkph ghpopuhnuyhti opuhnwugnidp, npp pwpmibwlynd  twlb wgnuyh tkp-
gnpénipniuhg htwnn:

Uunwugqus wpyniupubpp Jiuynud b wyt dfwuht, np hknkEjupnihqu-
jht mquun nunhluyubpp nitukb Jyubph paduljut Epjup mbnnnipinit b thnpu-
wqnnud &u peoh |hwyhnwpt jwenygubph htw, wowe phpkiny (hwyhnutph
gtipopuhnuyjhti opuhnugnu:
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LY. 5. £ coli K12 puyuntphwtph Yuwjunyph £L-t jhukwnhjub HEjupw-

®

10.

11.

hunnijgqus mquun nunhluwubph wqpbgniput dudwiwl.
A. Uwppp ukpphtt $nt, B. Uwipph pug Pnt,
C. E. coli K12 punbphwitph jujunyph uyntuinwi LL,
D. FE. coli K12 pujunbkphwibtph unyph LL-b LEjunpw-
hunnigdws mquun nunhljuikph wqptgnipjut dudwwy:
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CLEAN DEVELOPMENT MECHANISM (CDM) POTENTIAL

FOR PROMOTING SUSTAINABLE DEVELOPMENT IN
ARMENIA

N.S. HARUTYUNYAN?! N.S. AVETISYAN? K.L. MANUKYAN?!3

NGO “Women for Green Way for Generations”, Armenia
?Yerevan State University, Dep. of Ecology and Nature Protection,
3 Institute of Molecular Biology of National Academy of Sciences, Armenia

Armenia is actively engaged in processes of tackling global warming
challenges, particularly, within the Kyoto Protocol’s Clean Development
Mechanism (CDM) framework. Besides being regional leader in number of
registered CDM projects, Armenia was the first to have Executive Board’s
registered CDM project. Currently, there are a number of CDM projects in different
status of development in Armenia. However, to avoid falling into the trap of “low
hanging fruit” (projects which are cost-efficient, but have poor sustainable
development co-benefits) there is a need to concentrate more efforts on designing
projects with higher non-carbon benefits, such as renewable energy and energy
efficiency, for which the country posses considerable potential.

Cimate change — CDM — sustainable development

Zuyuuwnwip wiunhdnptt  thpgpuydus t gopwy;  wwpwgdwt  ghd
wuypwph qopdpupwgnid, dwubwynpuwbu Yhnunjh wpdwbwugpnipjui
dwpnip qupqugdui Ukjwuhquh (UQU) opowtmjubpnid: Qpuugus ULQAU
dpwgptph  pwhwlny Zuwjwuwnwip hwinhuwbwny  wnwpuswopewughl
wnwowwnwp' unyuybu tnkp T UQU spwghp qpuignn wnwehtt kplhpp:
Uhpuynidu Zujwuwnwip nith qupgugdwi mmwppbp thngbpmd quignn dh
pwth UQU spwgpbkp: Uwfuyt juntuwthbnt hwdwp “dwwnsth wpunnnubp™h
(bpwgntiph, npnup pwhmipwpkp Gh, puyg niukt Juynit qupquguwi
wpynitwdbinmput gudp gnpswljhg) sniqulp puljubjnig wuhpwdton k
owlptpp YLunpnuwgul] dowlbnt hwdwp dpwgpbp’ ny wdwpperquyht
ognintph wykjh pwpdp qnpdulgny, huswhu opptwl Yhpwlwbquyny
tutpghuyh b Eubpgnupmynitwybnnipjut Spugpbpp, npnig hpujuwbugdw
hwdwp tplhpp whpuybnnd E qquih jupnnnipyniaubph:

Gipdugh thnpnpunid - ULU - [uynili quipquignid

ApMeHUsT aKTHBHO BOBJICUYCHA B Ipouecc OOpbOBI C TIJI0OANBHBIM IIO-
TEIUICHUEM, B 4YaCTHOCTH, B paMKax MexaHu3ma uucroro passurus (MYP)
Kuotckoro IIporokona. SIBnsisick perHOHaNbHBIM JIMIEPOM MO KOJNUYECTBY
3aperucTpupoBaHHelx MYP mpoektoB, ApMeHus Taxke Oblla NMEpBOH CTpaHOH,
3apeructpupoBasiieii MYP mnpoexkr. B Hactosmee Bpemst ApMeHUsT HUMeeT
Heckonbko MYP npoeKkToB Ha pa3iIMyHBIX CTAAMSX Pa3BUTHUS.
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OpHako, BO n30eXaHue TIONAIaHUs B JIOBYIIKY “JIErKO JOCTYIHBIX (pPYyKTOB”
(IPOEKTOB, KOTOpBIE PEHTAOCNBHBI, HO HMEIOT HH3KYI0 3((EeKTHBHOCTH IO
YCTOMYMBOMY Pa3BUTHIO), HEOOXOAUMO CKOHLIETPHOBATh YCWIHS Ha pa3-paboTKy
MPOEKTOB ¢ Gonee BBICOKMM YPOBHEM HEKapOOHOBBIX BBITOJl, TAKUX KAK IMPOEKTHI
Mo BO300HOBIAEMOH JHEPrHM W 3HEProdP(eKTUBHOCTH, IS OCYIIECTBICHUS
KOTOPBIX CTpaHa 001a1aeT 3HAYUTEIbHBIM OTEHIIHAIOM.

HWsmenenue knumama - MYP - ycmotiuusoe pazeumue

Introduction

The global climate change regime has evolved under the United Nations
Framework Convention on Climate Change (UNFCCC) since 1992. The Kyoto
Protocol became a subsequent development of climate policy architecture. It
stipulates binding targets for industrialized Annex B countries to reduce six
greenhouse gases (GHGs) by an average of 5.2% compared with 1990 emissions
baseline. The peculiarity of the Protocol is that it does not stipulate any emission
restriction targets for developing countries. Nonetheless, it encourages voluntary
participation of developing countries in the global effort of mitigating climate
change through cooperating in clean development mechanism (CDM) project
activities and benefiting from technology transfer and furthering their sustainable
development goals.

CDM Market Trends

Among carbon markets, in terms of generated certified emission reductions
(CERs), the CDM is the second largest market after European Emissions Trading
Scheme. With the first project registered in September 2003, the CDM portfolio in
mid 2008 contained 3498 CDM projects in pipeline with the amount of issued 152
million CERs [5].

At the time of writing, there are around 50 developing countries hosting CDM
projects. Figure 1 shows the geographical distributional pattern of projects registered
and in pipeline. The smallest portion fallen to Europe and Central Asia countries is
divided between four countries: Armenia (4 registered projects), Cyprus (2 projects),
Moldova (3 projects) and Georgia (1 project).

3000 2646
2500
2000
1500
1000
500
0

O Registered projects

B Projects in pipeline

Latin Asia & Europe Sub- North
America Pacific and  Sahara Africa &
Central Africa Middle-

Asia East

Fig 1. Regional distribution of CDM projects as of July 2008

CDM and sustainable development
Within the Kyoto framework currently there are no specific internationally
recognized sustainable development standards. Developing countries need to define
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specific country-related sustainable development criteria based on their development
priorities. The common approach is based on three dimensions of sustainable
development funneled to national level and framed in the CDM context.

Prevailing discussions and analysis suggested that energy sector orientted
CDM projects (energy generation, renewable energy, transportation, energy
efficiency) have the highest potential of abating GHG emissions together with
creating multiple positive side impacts on sustainable development indicators. In
particular, energy efficiency and renewable energy projects make valuable
contribution to improving energy security supply, enhancing access to energy
services, reducing local air pollution, creating local jobs and income, and, thus,
alleviating the poverty. Specifically, solar CDM projects rank the highest on
provision of development benefits. For example, solar PV (photo-voltaic) creates
improved and increased access to electricity, employment, welfare and better
learning possibilities [4]. On the contrary, large F-gas projects generate almost no
development benefits. End-of-pipe projects, such as landfills or industrial processes,
designed for capturing and decomposing N,O and CH,4 gases are of same category
projects — “low hanging fruit”, which are based purely on low cost emission
reduction rationality without non-carbon contribution.

CDM framework in Armenia

Armenia ratified the UNFCCC in May 1993. For meeting its commitments
under the Convention, Armenia implemented a number of activities and program-
mes, including development of national GHG inventory, capacity building, techno-
logy needs assessment, preparation of National Communications, Action Plans, etc.
In December 2002, Armenia ratified Kyoto Protocol as a non-Annex B country,
meaning no quantified GHG emission limitation and reduction commitment.

For participating in emission trading within Kyoto, as a foremost step, after
Kyoto ratification, there was a need to establish the Designated National Authority
(DNA). Already in September 2003, Armenia notified the UNFCCC Secretariat
about assignment of the Ministry of Nature Protection as DNA for CDM operations
in Armenia [6]. It should be noted, that institutional rigidities such delays in DNA
establishment (sometimes due to inter-ministerial conflicts) and inefficiency of
DNA performance became a serious impediment for many developing countries to
participating in CDM for several years. In Armenia, with technical and financial
assistance of different international institutions, the DNA succeeded in welltime
organising effective capacity building activities for strengthening its technical
expertise and institutional base. A number of CDM-related regulatory and
procedural measures were also implemented for creating a favourable environment
for CDM operation.

The Armenian DNA does not have official procedure for assessing sus-
tainnable development component of CDM projects. For evaluation, the Armenian
DNA has developed a list of criteria reflecting environmental, economic, social and
political aspects of sustainable development perspectives of the country. The
Armenian DNA has identified energy efficiency improvement and development of
renewable energy sources as Priority 1 areas for CDM project implementation (see
Table 1). Also, projects that claim technology transfer are considered as favorable
for achievement of sustainable development in the country [3]. Sustainable impacts
of projects are assessed by different governmental institutions that are participating
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in the process of CDM project evaluation. However, as practice shows, this kind of
approach can cause inter-ministerial conflicts. Different ministries based on their
own priorities may claim on completely opposite solutions for the CDM project
which is passing assessment, as it was a case with one of the landfill gas capture
CDM projects in Armenia. Therefore, development of more formal comprehensive
set of sustainable development assessment procedures and rules for weighting and
scoring the combination of quantifiable and nonquantifiable attributes of CDM
project options is of urgent need. This would allow more balanced and effective
decision-making based on the obtained overall values of assessed options with CDM
projects that score a maximum score to be finally selected.

Analysisof CDM projectsin Armenia

Thanks to prompt actions of the DNA, an effective national institutional
structure was established that harnessed the CDM potential and attracted investtors
at an early stage of CDM market development. Thus, Armenia is a first country
among former Soviet countries to have registered project by the CDM Executive
Board (EB) in November 2005 [3]. Moreover, at the time of this writing, Armenia is
a leader in number of registered CDM projects among non-Annex B countries of
Europe and Central Asia region. Armenia accounts for 40% of all registered projects
in the region. In addition to 4 registered projects, in the CDM pipeline there are 3
more projects at validation stage. In total, these 7 projects submitted from Armenia
are expected to generate 1900 kCERs to 2012. Thus, Armenia’s share in CDM
market amounts to 0.2% of volumes (number of projects) and 0.1% of value (total
2012 CERs expected from all the CDM projects currently in the pipeline). At first
sight, it may look like a small portion, but when considering the Armenia’s share of
0.02% in total of non-Annex B GHG emissions, one can see how much the CDM
“pie” share is larger than proportion of GHG emissions [2]. With this respect, Ar-
menia is again among top countries (the second after Equatorial Guinea) that have a
share of CDM market that is several times greater than its share of non-Annex B
GHG emissions.

However, whether Armenia can be considered as a ‘“successful” CDM
country depends not only on the value of CER transactions, but also on the quality
of CDM project portfolio that Armenia holds. Particularly, the assessment of tech-
nology transfer component of the CDM project, the amount of inward investment
channeled to the country thanks to CDM projects, and the weight of non-carbon
sustainable development co-benefits are also measures for the “CDM success”.

Currently, the DNA in Armenia reports about 14 projects in different stages
of development [6]. There are a number of different type projects: land-fill gas,
methane capture, cement, small hydropower, energy efficiency improvement, and
afforestation/deforestation. The analysis of these projects with respect to sectors
prioritized by the Armenian DNA is presented in Table 1. More than half of projects
(8) relates to Priority 1 projects — renewable energy and recently energy efficiency
projects. However, in terms of CER generation, these projects yield in total only 4%
per year basis. On the contrary, 1 cement production optimisation (Priority 2) and 3
landfill gas (Priority 3) projects together account for 81.5% of CERs.

The analysis of Priority 1 renewable energy projects shows that all of
them are small-scale hydro projects in different regions of Armenia.
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Table 1. Distribution of CDM projects by priority sectoral scope [3, 6, author’s

calculations
2 Number CERs per year : nv:gtstn;ent
5 Sector Category of CDM (min $US)
& projects tCO.e %
Renewable 6 91 302 22 28.7
1 Ener;
gy Energy 5 74899 1.8 40.0
efficiency
5 Indus- Technologlcal 1 1 147 390 27.7 4.0
try improvements
3 Waste Waste-to- 3 2229700 53.8 14.4
energy
4 Agricul- Biogas capture 1 439 800 106 438
ture
5 | Forestry | Carbon 1 160 000 39
sequestration
Trans- Fuel economy -
6 . - -
port improvement
Total 14 4143 091 100

The concern here is that even though these projects are under renewable
energy classification, there is a growing understanding worldwide that hydro-
power is the source of both significant and unavoidable adverse environ-mental
impacts. Small-scale hydropower plants are not exceptions, since like large-scale
plants they imply a threat to important stream ecosystems level and individual
species [7]. Also, according to analysis of technology transfer in CDM projects,
hydro projects together with cement projects have the lowest rates of technology
transfer [8]. Moreover, according to expert estimations hydropower is already
exploited to its most potential in Armenia and the hydro-energy projects are
already in the list of plans with possibilities of attracting private capital [10].
Therefore, within the CDM framework, there is a need to shift the focus to non-
hydro capacities of renewable options, as many CDM host countries are
currently doing because of high sustainable development benefits that these
projects generate, especially in the case of solar projects. Indeed, Armenia has a
significant potential for solar, wind and geothermal which is practically not used.
Currently, only 0.64% of technically feasible renewable energy is exploited in
Armenia [10]. According to some expert estimation, in short-term perspective it
is technically and economically feasible to generate annually 270 million kWh
electricity from a solar energy plant with 100 MW power capacity [9]. Wind
energy can be utilized for generation of 120 million kWh per year. In this
context, CDM can be regarded as a perfect means for technology transfer and
overcoming the barrier of financial resource. Moreover, for promoting
renewables, the government guarantees to purchase of energy from renewable
sources at a fixed price. This incentive could increase the attractiveness of CDM
projects in this field.

With regard to technology transfer, according to some estimates CDM
project types such as cement, coalmine methane, fossil fuel switching, and
transport involve very little technology transfer, while almost all energy supply,
household energy efficiency and solar projects claim technology transfer.
According to the study conducted for the UNFCCC with data analysis based on
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project characteristics and CDM host country variables, some of project types,
including cement, hydro, and reforestation have low rates of technology transfer.
Whereas, technology transfer is more likely for agriculture, HFCs, N,O, and
tidal projects [8]. The same study results for technology transfer to Armenia
through CDM projects show though not statistically significant but positive
trend of technology which can be compared with that of Indonesia and Egypt.

Encouraging fact to note here is the global investment increase in
emerging renewable and energy efficiency technologies. There is an increase in
share of all investment categories along the financing continuum, from research
and development financing and venture capital for technology to asset financing
for generating capacity projects. In 2007, the wind and solar sectors attracted
respectively, the first and second largest investment volumes worldwide with
increased share in almost every investment category [1]. Nascent technologies
start to come and existing ones are refined. Investors are taking renewable
energy and energy efficiency more seriously. This can become a promising
massage to take into account while framing policies and plans for energy
infrastructure development, where CDM can play its role.

Proceeding with the theme of investment in the context of discussing how
CDM “‘successful” Armenia is, as Table 1 illustrates, the investment costs are
the highest with energy efficiency and renewable energy projects. Looking at
this fact from the perspective of CDM host country, the point is that two small-
scale energy efficiency projects attracted to the country 40 million $USD inward
investment, which is almost three times more than investment amount brought to
the country by three landfill gas capture projects, one of which is the largest
project in the Armenian CDM portfolio in terms of CERs. In this sense, energy
efficiency projects are “gold” projects.

Indeed, in the climate change debate, there is a tendency of shifting focus
on the energy saving potential, referred to as energy efficiency. International
Energy Agency records that each dollar invested into improving energy
efficiency energy produces more clean energy than a dollar invested in pro-
duction of any other energy source [9]. Energy efficiency is one of most promi-
sing sectors for reducing GHG emissions. More than that, energy efficiency
improvement is a powerful tool for achieving sustainable development by
offering social benefits in the form of improved indoor and outdoor air quality,
increased economic competitiveness, increased energy security and enhanced
reliability of energy infrastructures through reduced reliance on fossil fuels,
particularly when imported, and enhanced energy services. According to the
World Energy Outlook, energy efficiency can provide 65% of energyrelated
emission reductions. Data provided by the IPCC shows that currently the highest
potential worldwide for emission reduction is from building sector, where
energy efficiency is the largest and most costeffective mitigation option.
Moreover, the IPCC experts emphasize that technologies for energy efficiency
projects in building sector exist and have been successfully used [4].

High carbon intensity of gross domestic product (GDP), structure of
energy consumption mix and sectoral distribution of GHG emission in Armenia
indicates high potential for energy efficiency improvement. Power generation
and transmission, transport, drinking and irrigation water supply, industry
(mining, chemistry and food) and residential and commercial buildings are
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priority sectors for energy efficiency improvement. According to expert
estimation, potential for energy efficiency improvement in Armenia amounts to
annul 1,008 thousand toe with expected CO, emission reduction of 1,279
thousand tons in case energy saving activities are implemented [9].

After all, Armenia is a landlocked country with no fossil fuel resources,
thus highly depending on imports for energy, including fuel products which are
strategically vital, for daily life, for commerce and for security reasons. With
tendency of rapid economic growth with increasing demands for energy, current
unstable regional geopolitical situation and oil price shocks, energy saving
measures aimed at reducing energysupply demands and development of
renewable energy sources are important pillars for enhancing energy security in
the country. With this respect, CDM projects can be an appropriate tool for
relieving financial and institutional constrains and promoting implementation in
Armenia of energy efficiency and renewable energy projects which provide the
most sustainable impacts.

Conclusion

Armenia is actively engaged in processes of tackling the challenges of global
warming, in particular within the Kyoto Protocol’s CDM frame-work - a new
kind of global market tool, which strives to promote sustainable development in
developing countries. With promptly established CDM institutional framework
and actively operating DNA, Armenia succeed to be the first among Europe and
Central Asia non-Annex B countries to have registered project by EB. The
country is also a leader in the region, holding 40% of registered projects.
Currently, Armenia’s share of CDM market is much greater than its share
emissions. Moreover, according to some assessments, there is a positive trend of
technology transfer for Armenia through CDM projects. Also, Armenia CDM
portfolio contains the majority of renewable energy and energy efficiency
projects referring to Priority 1 project category based on economy structure and
sustainable development potential of the country. However, for avoiding falling
into the trap of “low hanging fruit” — projects which in terms of cost are
efficient, but have poor sustainable development co-benefits, there is a need to
concentrate more efforts on designing more projects with higher non-carbon
sustainable development benefits, such as renewable energy (other than
hydropower) and energy efficiency, for which the country posses considerable
potential. In conclusion, Armenia is more likely to be considered as a “CDM
successful” country, implying wider opportunities for better achievement of
country’s sustainable development goals.
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ITpoBeneHa oueHka (YHKIMOHAJIBHOTO COCTOSHHUS BaKHEHILIEro MeauaTopa
UMMYHHOTO OTBETa OPTaHW3Ma, CHCTEMBI KOMIUIEMEHTA TPH MOCTTPABMATHUECKOM
ctpecce. CornacHo INOJIy4deHHbIM AaHHbIM, natoreHe3 IITCP xapaktepusyercs
TUIIEPAKTUBALUECH KJIaCCUYECKOT0 M TEPMMUHAIBHOIO IyTEH KOMIUIEMEHTa U
TUIIOAKTUBALMEH €ro allbTEPHATUBHOIO Iy TH.

Cucmema komniemenma - nocmmpaemamutteczcuﬁ cmpecc

Yuuwpyl] t hdmbwhtt hwdwlwupgh YJwplnpugnyu dhounpnh’
Yndykdkunh hwdwlunpgh, $niulghnuwy Jhwlhhquuwhwnnid htnduwu-
Judpuyhtt upphiuh dudwbwl: Zwdwduyh uinugdus wpyniupubiph, htwn-
Juwuduspuyhtt upptup punipugpynid k §ndy kdkunh nuuwfub nt nkp-
dphtwyy ninhubtph gbpwlinhjugdwdp b wypnpuipuyhtt ninnt hhun-
wlinhugduup:

Unulwy bUEbnh hudwlupg - hknjhwujwépuyhl uppku

The assessment of the functional state of the complement system in
posttraumatic stress has been performed. According to the data obtained,
posttraumatic stress is characterised by hyperactivation of the complement classical
and terminal pathways and hypoactivation of the complement alternative pathway.

Complement system - posttraumatic stress

ITocTTpaBmaTideckoe ctpeccoBoe pacctpoiictBo (IITCP) otHOCHTCS K
TpyIIe “TPeBOKHO-AETIPECCUBHBIX paccTpoiictB” (kom DSM-IV-TR: 309.81;
koq MKB-10: F43.1, F62.0). 3aboneBanne BO3HUKACT KaK 3aTSIHYBIIUKUCS OTBET
Ha COOBITHE UCKJIIOUUTEIBHO YIPOXKAIOMICTO0 WM  KaTacTpo(QUYECKOro
xapakrepa (CTUXHUHBIC O€ICTBUs, KaTacTpo(dbl, BOWHBI, TEPPOPUCTUUYCCKUE
aKTBI, )KECTOKOE (DM3MUYECKOE HACHIIME U T.II.), BHI3BIBAIOIEE CHUIIBHBIN CTpax,
JyBCTBO y’Kaca M OCCIIOMOIITHOCTH II0 OTHOIICHHIO K MpoucXomsamemy [6, 11,
12, 19, 20].

Jna 6oxpabx [ITCP xapakTepHBI TsSXKelloe SMOLMOHAIBFHOE COCTOSHHE,
JICTIPECCHsI, CHHIKCHUE COMPOTHBIIIEMOCTH OPTaHU3Ma, CIIOCOOHOCTH K YCBO-
CHUIO WH(OpPMAIINH, IMOBBINICHHAs CKJIOHHOCTh K QJKOTOJI0, HApPKOTHUKAM W
cyununy [6, 11, 12, 19, 20].
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Bormpocsr, kacaromuecsi MOJEKYJISIPHBIX MaTOMEXaHW3MOB TeHepaIiu U
paseutus IITCP, pmo HacTosiero BpeMEHH OCTAIOTCS  OTKPBITHIMU,
COOTBETCTBEHHO OTCYTCTBYIOT d((EKTUBHbIE METOIBI JICYEHHUS ITOTO
3a0oneBaHms. Pe3ynmpTaTthl psAga KIMHWYECKMX W OKCIEPUMEHTAIBHBIX WC-
CIIEIOBAaHUH CBHUIIETEIBCTBYIOT O TOM, 4TO B 3THOMNarorene3 IITCP BosieueHb
Kak (haKTOphl OKPYKAIOIIEH Cpebl, TaK U T'eHeTHYecKue (akTopsl [9], u uTO
HapyIIeHHWs Ha yPOBHE MMMYHHOTO CTaTyca OpraHu3Ma MOTYT B 3HAYUTEIbHON
CTENeHU ObITh OTBETCTBEHHBI 32 Pa3BUTHE 3TOro 3aboneBanus [1, 23, 24].

Lenp Hacrosmiedl pabOTHI COCTOSUIA B HM3YYCHHHM POJU CHUCTEMBI KOM-
IUIEMEHTa - BaKHEUIIeTo MenuaTopa UMMYHHOTO OTBETA, CBA3YIOIIErO 3BEHA
BPOKIIEHHOTO W TIPHOOPETEHHOTO0 WMMyHHTeTa B maroredese [ITCP.
KoMriieMeHT SBIsSeTCsT KIIFOUEBBIM 3BEHOM, MEIUATOPOM U MHIYKTOPOM MHOTHX
KIETOYHBIX W TYMOpPaJbHBIX 3BEHBEB M MEXaHW3MOB, (HOPMHUPYIOUIIUX
MMMYHHBI OTBET OpraHm3Ma. AKTHBAIMs KOMIUIEMEHTAa IO KJIaCCHYECKOMY,
ATHTCPHATUBHOMY U JIGKTHHOBOMY ITyTSM NMPUBOAHUT K TCHEPAIIUU ONCOHHHOB,
aHA(MIATOKCHHOB M XEMOTAaKCHHOB, MEIAMATOPOB BOCIAJICHUS U armonTosa [5,
17, 21]. Hapymenuss ¢(yHKIIMOHAIHHONH aKTUBHOCTH CHCTEMBI KOMILIEMEHTA
HaOIOMArOTCSl TIPU MHOTHX 3a0ojeBaHusAX demoBeka [15, 18, 22], Bxmrowas
ncuxudeckue 3adonesanus [3, 10, 14, 25] u ¢usnonoruueckuii crpecc [4, 13].

B Hacrosimie#i paboTe MBI W3ydYadW COCTOSHHE (QYHKIMOHAIBLHOW aK-
THBHOCTH crcTeMbl KomiuiemeHTa npu [ITCP mo cpaBHeHHto ¢ HopMmoit. Jlms
3TOT0 B CBHIBOPOTKE KpoBH O0mbHBIX IITCP u 3mM0pOBBIX IHII ompeaencHa
FEMOJIUTUYECKAs AaKTUBHOCTh KJIACCHUECKOTO U  albTepHATHUBHOTO IyTeH
KOMITJIEMEHTA, a TaKXKe €r0o OTAEIbHBIX KoMmoHeHToB - C2, C3, C4, dakropa B
u paxropa D. C2 u C4 aBISAIOTCS OCHOBHBIMH KOMIIOHEHTaMH KJIaCCHYECKOTrO
myTH, ¢paktopsl B 1 D - OCHOBHBIMH KOMITOHCHTAMU allbTCPHATHUBHOTO MYTH, a
C3 mnpencrapnsieT co0OW WHUIUUPYIOIIEE 3BEHO albTEPHATHBHOTO MYTH U
OTHOBPEMEHHO SIBIISIETCS IIEHTPOM KOHBEPTaIllH BCEX TPEX IMyTel KOMIIEMEeHTa
¥ HaYaJIbHBIM 3BEHOM €ro TepMHUHAJIBHOTO Iy TH [5, 17, 21].

Mamepuan u memoouxa. Cybvexmul ucciedosanus. B uccrnenopanne Obuin
BoBiedeHbl OospHBIe [ITCP (Betepambr Kapabaxckoit BoiHBI: n=31; 27 MyX4uH,
4 KeHIUUHbI;, cpeanuid Bo3pacT (M+m) 42 + 4,6 ner, naBHOCTh 3a0oneBanust — 13 jer).
Bce GonpHble rocnuranusupoBanuck B Ctpecc nentpe MTCP PA. 3abop kpoBu y HuX
MPOBOAMIIN Cpa3y IO MOCTYIUIEHHH, JI0 JICYEHUS M MpUEMa JIEKapCTBEHHBIX CPE/ICTB.
BonbHBIX nuarHocTrpoBanu Ha ocHoBe “Structured clinical interview for diagnostic and
statistical manual of mental disorders” (DSM-IV (SCID-I)) [8] u “Clinician administered
PTSD scale” (CAPS) [2]. KoHTposibHYIO TpyIIy COCTaBWIM COOTBETCTBYIOIIHE
OONIBHBIM IO BO3pPAcTy M MOy (PU3NYECKH M ICHXWYECKH 370pPOBBIE JTOOPOBOIBIBI
(n=31). Hukrto #m3 cyOBEKTOB HCCIEHOBAaHHSA HE CTpagal WMMYHHBIMH, CEpIEYHO-
COCYIHCTBIMH, LIepeOpaIbHO-COCYAUCTHIMU, META00INUECKUMHU, OHKOJIOTHYECKUMHU HITH
MOYEYHBIMHU 3a00JIEBaHUSIMU. B miepron B3ATHs KpoBU OHU HE 00seny HHPEKINOHHBIMU
3a00JIeBaHUSAMH U, KaK MHUHUMYM, 3a 12 MecsIeB [0 B3ATHA KPOBH HE HCIIOJIB30BAIN
MIPOTHBOCHAJIMTENILHBIE, aHTUIMCTAMUHOBBIE WJIM MMMYHOCYIPECCOPHBIE Nperaparsl U
HE TMOJIBEPrajluCh XUPYPrUuecKUM BMeLIaTeNbcTBaM. Bee cyOBbeKThI Jaiu corjiacue Ha
3a00p 5 M BEHO3HOHW KpOBM [UIs MPOBEIEHMS HACTOSILIETO HCCIIEOBAHUS.
HccnenoBanne Obuto onobpeno Komwurerom mno stuke MHcTHUTyTa MOJEKYISIpHON
6nonornu HAH PA.
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3abop kposu u nonyyenue 06pa3yo8 CblGOPOMKUL.

3a0b0p KpOBH MPOBOJIMIIA HATOINAK MYHKIMEH 13 jgokTeBoU BeHbI B 9:00-10:00 u
yTpa. OOpasipl KPOBU MOMENIAIN Ha jieq u 4epe3 60 MUH moaseprayiv HeHTpudyrupo-
Baumo (3000g x 15mun, 4°) U151 OT/IETeHHS CHIBOPOTKH OT (DOPMEHHBIX 3JIEMEHTOB.

Onpedenenue 2eMOIUMULECKOU AKMUBHOCTU

I'eMOJMTHYECKYI0 aKTUBHOCTh KIACCHYECKOTO M AIbTEPHATHBHOTO MyTel
komimiemenTa (CH50 wm AHS50 COOTBETCTBEHHO), a TakkKe  €ro KOMIIOHCHTOB,
C2 (C2H50), C3 (C3H50), C4 (C4HS50), dakropa B (FBH50) u ¢akropa D (FDH50) B
CHIBOPOTKE KPOBU OOJBHBIX W 370POBBIX JIMI] OMPEIEISIIN Kak ornucaHo paHee [7]. [lpu
mmepennn AHS50, FDHS50 u FBHS50 B kadecTBe KIETOK-MHIIEHEH HCIIOIH30BAIN
IPUTPOIMUTHI Kposuka, a npu usmepennu CHS50, C2H50, C3H50 u C4HS50 — Gapanbu
OpPUTPOUMTHI, CeHCl/I6I/lHI/l3I/lpOBaHHI)Ie CHeI_ll/I(I)I/I'-IHblMI/I K HUM KPOJIMYbUMU aHTUTECIIaMU.
FeMOﬂHTI/l‘leCKyIO AKTUBHOCTDH BbhIpaKajiki B €IMHUIAX HAa MJI CBIBOPOTKH. OIlHa €AUHUILIa
TEMOJIATUYCCKOW aKTUBHOCTH — 3TO KOJMYECTBO CHIBOPOTKH, KOTOPOE BBI3BIBACT
50%-HBIII TEMONM3 SPUTPOLUTOB B HaHHOH MHKyOanmoHHOW cpexe. bapanbn
SPUTPOIUTEI, CCHCHOWIM3UPOBAHHBIC CIEIU(UIHBIMU K HIM KPOJIMYbHMHU aHTUTCIAMH
(5x108 xmeroxk/mi), W Kponudbu IpUTpouuThl (1x108 KIETOK/MIJI) TOTOBMIM Kak
onucano padee [7]. IIpUroToBlIeHHWE HCTOLICHHBIX MO KOMIOHEHTAM KOMILIEMEHTA
CBIBOPOTOK, MCIOJIb3YEMbBIX [IPU ONPEICICHUN TeMOJUTHISCKON aKTUBHOCTH OT/ACIBHBIX
KOMITOHEHTOB KOMILIEMEHTa, MPOBOJIUIN COIJIACHO paHee pa3pabOTaHHBIM METOJaM
[16]; addexTrBHOCTD ITHX HpOLIEAYp, TECTUpyeMas TBepaoda3HbIM UMMYyHO(DEPMEHT-
HBIM aHAJIU30M, COCTaBJsIa >95%.

CmamucmuyecKkutl aHanus OaHHbIX.

I[aHHI)Ie AHAJIM3UPOBAJIM HEMAPHBIM IBYXKOHICBLIM t-TrecTomMm CT’])IOZ[GHT& )44
ompenenenneM kodh¢uunenra xoppensuuu [lupcona (r). 3Hauenus p < 0,05 npu-
HUMAJTUCh KaK CTATHCTUYCCKHU JIOCTOBEPHBIC.

Pesynvmamut u o6cysycoenue. CornacHo NoIyUYEHHBIM JaHHBIM, CPEIHUE
BenmunHbl CHS50, C2HS50 u C4H50 B ceiBopoTtke kpoBu 6onbHBIX [ITCP B 2,1,
1,2 u 1,6 paza IOCTOBEpHO MNPEBBIIATU TAKOBbIE TPYMIbBI 3A0pOBbIX jull. C
Ipyroi ctoponsl, cpemame 3HadeHuss C3HS50, AH50, FBH50 u FDHS50 B
ceIBOpOTKe kpoBH 00pHEIX [ITCP 6bumm B 1,7, 1,5, 1,6 u 2,3 pasza HIKE, 4eM B
Cllydae aHAJOIMYHBIX I1apaMeTpOB 3IO0POBBIX JuL. Pe3ynpraTtel cpenHe-
CTaTHCTUYECKOTO aHAJIM3a MOJMYYEHHBIX JaHHBIX IPECTaBIeHBI B Ta0MI. 1.

Koppemnsiunonnsiit  ananus mokasai, 4yto y ©OompHbix [ITCP C3HS0
nocrosepHo kKoppenupyeT ¢ C2H50 u C4HS50 (r=0.72, p<0.002 u r=0.5, p<0.05
cootBeTcTBeHHO), a AH50 — ¢ C3HS50 (1=0.57, p<0.027). Apyrux 10ocTOBEPHBIX
KOppeJsIui Mexay omnpeneleHHBIMUA napamerpamu npu I[ITCP namu He Ob110
BBISIBIICHO. B rpymme 310poBBIX JHIl HE HAOMIOAaNach Kakas-miubo KOppensus
MEXIy OTMEUCHHBIMU IapaMeTpaMH.

Cucrema KOMIUIEMEHTa, CXEMaTHYHO INpEACTaBJICHHAs Ha puc. 1, 3a-
HUMaeT LEHTPAJbHOE MECTO B 3BEHBSAX BPOXKICHHOTO U IMPHOOPETEHHOTO
UMMYHHUTETA, SIBISAACH IIOCPEIHUKOM Pa3HOOOpasHbIX IIpoueccoB, (opmu-
PYIOITMX UMMYHHBIH OTBET. OHa cOcTOUT U3 Oosee ueM 30 BOIOPACTBOPHMBIX
u MeMOpaHHBIX OCJIKOB, PEryJIITOPOB M PELENTOPOB M INPEACTABISIET KacKal
peaxiuii, BKIIOYAOMUH MPOTEOIUTUYECKOE pacileryieHne (aKTUBAIUIO) ChIBO-
POTOYHBIX TIHKOMPOTEHHOB, aKTHBUPYEMBIX KJIETOYHBIMH perentopamu. Peax-
MU B KackaZe KOMIUIEMEHTa HHIYyIHMPYIOT MPOAYKIHUIO aHTUTEN, BOCIAH-
TEJbHBIE PEaKIMU, XeMOTAaKCUC (DarollMTOB U OTICOHU3ALHUIO AlTONTOTHYECKUX H
HEKPOTHYECKHX KIIETOK, 00Jierdast pacrio3HaBaHHE, 3aXBaT U JIU3UC MTOCTICTHHX.
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Ta6auua 1. Cpeanwne 3Hauenus (M+m) CH50, C2H50, C3H50, C4HS50,
AH50, FBH50 u FDHS50 B ceiBopoTke kpoBu 60ibHBIX [ITCP 1 310poBbIX JHLI.

ITapameTtp 310poBbIe BonbHbIE P<
CH50 176124,56 375429,52 0,0002
C2H50 58,843,1 67,6£1,63 0,05
C3H50 55,92+1,82 37,574+4,198 0,0306
C4H50 36,647,677 60,117,337 0,0325
AHS50 87,6£2,13 52,313,37 0,0001
FBHS50 65,2+12,9 40,8%3,6 ns
FDHS50 163,7+24,95 71,7£3,99 0,001

KommeMeHT MOKEeT aKTHBHPOBATbCA TpeMsl MYTAMH — KIACCHYECKHUM,
JIbTEPHATUBHBIM U JIEKTUHOBBIM, OTJIMYAIOIIMMUCS COCTAaBOM KOMIIOHEHTOB U
MeXaHM3MaMu MHUOHanuu. OOmMM A7l HUX SIBIAETCS 3aBepIUAroIluil dTam —
TEPMUHAJIBHBIA ITyTh KOMIUIEMEHTA, IPUBOISIINNA K HOPMHUPOBAHUIO MEMOpaHO-
atakyronux komruiekcoB (MAK) u mm3ucy xirerok [5, 17, 21].

3a mocieHee JAECATHIICTHE CTANO0 OYEBHUAHBIM, 4YTO JUCHYHKIHS
KOMILJIEMEHTa XapakTepHa UIs psaa 3abojeBaHuil uemoBeka [15, 18, 22],
BKITtOUas Ticuxudeckue (mm3odpenuto, 6one3np Anpireiimepa) [3, 10, 14, 25] u
¢dbusuonornyeckuit crpecc [4, 13].

B Hacrosmeit pabore paHa oueHKa (QYHKIMOHAJIBHOM aKTUBHOCTH
cucteMbl kommuieMeHTa mpu IITCP. Pe3ynpTaThl uccienoBaHus CBUAETEIb-
CTBYIOT 0 ToM, 4To marorene3 IITCP xapakrepusyercs: TUCPYHKITUEH KOMIIIE-
MEHTa - TUIIEPAaKTHUBAIIMEl ero KJIaCCHYECKOro M TepMUHAIBHOTO MTyTeH U THIIO-
aKTHBALMEH €ro aJbTePHATUBHOIO ITyTH.

ANbTEpHAaTUBHBIH IIyTh KOMIUIEMEHTa aKTUBUDPYETCSI B pe3yjbTaTe
CIIOHTAHHOT'O THApoiu3a THO3(hUpHOro MocThka C3 KOMITOHEHTHI KOMIIJe-
MEHTa, 4TO HMHAYLUHUpYET CBs3biBaHMEe c Hell ¢axtopa B (FB), manpheiimee
pacmeruienne mocnennero ¢gakropom D (FD) u renepammeir C3 xoHBepTassl
anpTepHaTuBHOTO MyTH - C3bBb. MHOrodgyHKIIMOHATbHAS KOMIIOHEHTa KOMII-
nementa C3 sBIAETCS WHUIHUHUPYIOMIMM 3BEHOM aJbTEPHATHUBHOIO IyTH H
OJITHOBPEMEHHO y4acTKOM KOHBEPralM{ BceX TpeX IyTed KOMIUIEMEHTa, HHBIMU
CJIOBaMHM, HaYaJIbHBIM KOMITOHEHTOM €TI0 TepMHUHAIBHOTO Ty TH [5, 17, 21].

Habmomaemast HaMHu MTOHWKEHHAsT aKTUBHOCTh ajbTEPHATHUBHOTO ITyTH Ha
¢one cnaga aktuBHOCTH C3 KOMIIOHEHTHl KOMIUIEMEHTa B KPOBH Y OOJIBHBIX
IITCP, ckopee Bcero, oTpaxaeT ucromenne C3 KOMIIOHEHTHI 3a CUET €€ CBepX-
YTHJIM3ALUU B TEPMUHAIBHOM ITyTH. DTO TPENOI0KEeHNE OATBEPKIaeTCs JaH-
HBIMU KOPPEJISILIOHHOIO aHAIN3a, YKA3bIBAIOIIMMHU HA HAJIMYME JTOCTOBEPHOM MOJIO-
JKUTEIBbHOHN Koppessiumu Mexxay ypoBassmu CH50 n C3HS0 u oTcyTeTBHE KOppEIU
mexay yposasimu AHS0 u FBHS0, a taroke AHS50 1 FDHS50 y 6onmpabIx ITTCP.
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Puc. 1. Cucrema KOMILIEMEHTA M OTIOCPEIOBAHHBIE CFO OHOJIOTHYECKUE 3D(DEKTHL.

Takum oOpa3om, oueBuaHo, uyto npu I[ITCP anprepHATHBHBIA IyTh
MOJaBJsieTcd Ha HayalbHOM JTalle CBOeW akTuBanuu U 4yTto nartorenes [ITCP
XapakTepHU3yeTcs TaKKe TUIEPaKTHBALUEH TEPMUHAIBHOTO Iy TH KOMIUIEMEHTA.

C npyroit CTOpOHBI, OTCyTCTBHE Koppemsuun Mexny AHS0 uw CHS50
CBUJETENBCTBYET, YTO HApYyIIEHUS Ha YPOBHE aKTHUBALMU KIJIACCHYECKOTO U
anbTepHaTUBHOrO myTe kommieMenta npu [ITCP He B3anM0O3aBUCUMBL.

3aknrouenue

Hacrosimast pabora aemoncrpupyer, uro IITCP accomumpyer c nuc-
GyHKIMEH cHCTeMbl KOMIUIEMEHTA U BbBUIBIISICT HAPYLICHHBIC 3BEHBbSI B €0
Kackaze. Ha ocHOBaHWMM TONMY4YEHHBIX NAHHBIX HaMU ObUIH C(HOPMYIHPOBAHBI
CJIEYIOIUE BBIBOJBI.

1. TIlarorenez I[ITCP accoummpyer ¢ nuchyHKIHEH CHCTEMBI KOMILIE-
MEHTa, BKJIOYasi THIIEPAKTUBALNIO €€ KITACCHYECKOr0 ¥ TEPMHUHAIBHOTO IIyTEH U
TUIOAKTUBAIUIO €€ albTEPHATUBHOIO My TH.

2. /3MmeHeHMs B ypOBHSAX (YHKUMOHAIBHOW aKTUBHOCTH KJIACCHYECKOTO U
anbTepHATHBHOTO IMyTer komruteMenTa pu [ITCP He B3anM03aBUCHMBL.

3. AKTHBHOCTH aJIbTEPHATUBHOTO ITyTH MOJABJsETCA HA HAYaIbHOM cTaauu
€ro MHULUUPOBAHUSL.
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U21M68NhE3NPLL SGVLUDPL UNSNSYUD 2016
TtuulULuULUTUL UGShYNhE3UL YU

2. E. wU2USr3UL

Zuyumuwnwbh whknwlwh wgpupughl huduyuwpul

Znjudnud phipjws b JEqinwghnt b quownuyht thnpdbph wpyniupuk-
pp' phwlut dbjhnpwinubph (ghnjhwn, nughnwghtt wintd) b opqubuljut ww-
pupuuiyniptph (gndwnp, YEbuwhnidniu) wqpbgnipmniip nbutwsht wny-
nnnjud hnnbtph Jhhuwpuwbwlut wnhynipjut Jpus:

NMuwupqyty k np jhpundws dkjhnpubntbpp tyguunnd Eu hnnh ptgwnnt-
prwut htnbkbupynipjut b $pdkinnughnt wnhympjut pupdpugdwip: Skju-
twsht wnunnunws hnnbph JEhuwpwbwlut wjnhynipjud pupdpugdui hw-
dwp wpwewplynud E hudwinbkn Yhpwunk puwljub dkjhnputnttp b opqu-
twljut yupupnwiynphn:

Gkhuwpwhwlwh whnpynyenil - opquinulwl wupwpunuiyniyelp - ghknghun
- pughwuughl nnp - Jepwnynpjugnid

ITpuBeneHb! pe3ynbTaThl BEr€TALIMOHHBIX U MOJICBBIX UCIIBITAHUI BIUSHUS
HPHUPOJHBIX METMOPAHTOB (LIEOJUT, TALUTOBBIN TY() M OpraHHYEeCKUX yA0OpeHHit
(HaBo3, OMOTYMYC) Ha OHOIOTMUYECKYIO aKTUBHOCTh TEXHOTEHHO 3arPsI3HEHHBIX II0YB.

VCTaHOBJIEHO, YTO NPUMEHSIEMBIC MEIHOPAHTBI CIIOCOOCTBYIOT YCUIICHHIO aK-
THBHOCTH (DEPMEHTOB U JABIXQHUS MOYBBI.

C nenblo ycuneHus: OMOJIOrMYECKON aKTHBHOCTH TEXHOTCHHO 3arpsi3HEHHBIX
MI0YB PEKOMEHIYETCSI HPIMEHSATh COBMECTHO IIPHPOIHBIC METTMOPAHTEI U OPTraHu-
YyecKkue ynoOpeHus.

Buonozuueckas akmugHocmo - peKyIomueayusi - OpeanuyecKkue yOooopeHus -
yeonum - 0ayumogwlil myg

The article is devoted to the results of vegetational and field experiments - the in-
fluence of joint application of natural meliorants (ceolite, dacitic tuff) and organical
fertilizers (manure, biohumus) on the biological activity of technogen — polluted soil.

It’s stated that the used meliorants increase the fermentative activity and the
intensity of the production of carbon dioxide from the soil.

In order to increase the biological activity we suggest joint application of natural
meliorants and organical fertilizers.

Biological activity - recultivation - organic fertilizers - ceolite - dacitic tuff’

znnh JEuuwpwbwlut wiunhympniup ntundbwuhpnid Bu woupphbp
tywwnwlubpny: tw Jupnn b jhuk] wuppip wgpnphuhwuljub, wgpnunktp-
Julwt, dkjhnpuwnhy b wy vhongunnidubph wqnbgnipjudp mbnh niubkgus
thnthnpunipnitutbph hwdbdwwnwlwt ntuntdbwuhpnipmniuttp [4]:
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Qujuwnywih [2] punpnodwdp PEpdktinnughnt ywpngkuttph htnwgnunnt-
pntup muwppkp ghutbnhfjulwt hnnpuwnhwbpnid wwhue £ hbwpudnpnipini
oqurwgnpst) gpug wjnhynipniup npybu honbph phpphnipjut guwhwn-
dwlt pugnighs nhwuqunuwnply gniguihy: dhpdbunwughnt wjnhynipiniup gnyg
E riwjhu hnymud pupwgnn jhuwphdhwlwb ypnghutbph htnkuuhyni-pmii
ni niqnnipnitp U Jupnn b hwinhuwbw] qquynit huighfuwnnp tpw Yhu-
nwputmjut Jh&wlh:

Zknwgnuinipniiubph tyuwnwli E ntunidtwuppl ot gupgl) phwjub
Uk hnpwbwnubkph (ghnjhwn, nughwnuhtt tind) b opquttwljutt wwpwpunwiyni-
ptph (gnuunp, YEuuwhnidniu) hwdwnby jhpundw wqpbgnipniip nku-
twsht wnununws hnnbph YEuuwpwtuut winhynipjub Jpu:

Ynip b dEkpng: Niunduwuhpmpinibtph opyiun | hwiinhuwgl) Upwpunh
dwpgh ghdktnh gopswpwith thnont wqpbgnipjut wnwehtt gnnnt nkubwsht wn-
nnunywé hnnuuwpwspubpp, npuntn hnnbph JEluwpwiwluwt wnhynpjut ntund-
bwuhpnipiniutitpp mwpyt) ko Eyninghwljut hhdtwhiinhpttph ypnp kduwghtt jupnpw-
unphuyh Ynnuhg gpus nuownughtt hopdbpnud: YEpnhhojuy hwpgp nruntdbwuhpbne
tywwnwlyny npdty o bwb Jhghnwughnt thinpdbp’ Zujwunwih yhnwljwb wgpupw-jht
hwdwjuwpwih okipdwwnwiup Yhg pwg gpnibinmd: Pusybu nuownuyghl, wjiybu b
Jhglnwghnt thnpdkpp gpyly B 7 wwppkpuljubpny: @npdwgwownh honbpp pun Iph-
gnpuih Ynnuhg dpwlduwés uvwinnuljh’ pny; wnunndus ki ghulynyg (Zn), dhehtt’
wnudny (Cu) b nidtn’ Juwwpny (Pb):

®npdah upubdwt’ 1. winnighy, 2. ginjhwn 70 w/hw, 3. ginjhwn 70 w/hw + gndwnp 40
w/hw, 4. gknjhn 70 w/hw + Yhuwhnidniu 5 w/hw, 5. nughnughtt intd 70 n/hw, 6.
nughwughtt tintd 70 w/hw + gndwnp 40 w/hw, 7. nughnwhtt tinty 70 w/hw + Yhu-
uwhnudniu 5 w/hw: @npdbpp npdly ko 3 Yphunnnipjudp, thnpdwdwpgbph dwljkpbup
tnky £E50 U2 ¢npdwunupnnid wkgyty L njhYy (unpup' Lhw):

Upnyniaplkp b phlnuphnid: Upwpuwnh dwpgh ghdbunh gnpdwpuh
thnont wqpbkgnipjutt wnwehtt gninnid npyws nupmnught thnpdbpp Juunwpybty
El tnp UEjhnpugdws gnpo Jhuwwtwywnughtt hnnunhwnd, npp - punipw-
gpynud E hnnuotpwnh thnpp hgqnpnipjudp, hnidniuh gudp yupnibwlnipjudp
0,87 %), Yuppnuwwnubph dks wwpnitwlnipjudp, nith hhdbwhtt nbwl-
ghwyny (pH=8,0): Ujy hnntpp pny; tbt wywhnydus wgqnund® (0,8 g 100 g
hnnnid), dhowly® $nudnpny (5,1 Uq 100 g hnynid) b Yuhnudny® (30,3 Ug 100 g
hnnud): @npdwnuonh hnn nith wjwquyhtt JEpwithjuljut juqd® bhqhlju-
Jut Yuyp (< 0,01 Uu-hg dwubthlukpp) wdpnne hnquotpunnid juqunud £ 10,72-
17,16 %, hull whnudh wwpmbwlnpmip (< 0,001 dd  dwuthlubpp)
nwnuynd £ 4,16-6,92 %-h vwhdwbtbpnud:

Ungniuwy 1. @npdwnuonh dhwwnwppnipjui gniguithoubpp

Hwphwghuyh Uhuwyh Twpunh
8niguthputip M( m qnpduljhgp, wnnlnup, | hwwppnipnibp,
\ P P<7
npnonudubiph phyp, n=6
buykpunwuq |5,7 ( 0,22 9,5 3,86 dhwwnwpp

Cunn Gnhwquputh [3] Ynnuhg doulduws vwinnulh, tpp htbpuiwqg
dEpdEunh wijnpympjut gniguhputph uppwih nnlnup sh gipuquignid 5-
7%-n, wyw nuwownp hwdwpynud £ dhwwnwpp b Jupnn E oquugnpdyby
nupnnwyhtt thnpdtph huwdwp:
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dhgbunnwughnt thnpdbpp npdbp Bu 12 | nmwpnpnipjudp yuundwub
winpubpnud, npnug dwltpbup 0,0615 W? £ b dowldl) E wpbwbwugui gnpku
(unpup' ‘Lwpph 68): Znnp (0-30 ud okpwhg) phipyl) £ wyt thopdwhnnudwuhg,
npunbkn gnyus i nuownuyhtt thnpdbpp: Uunpubpnud (gt £ 12 Yq hng, npp tw-
huybu juwnudl) E ptwljut dbjhnpubnibph b opqubwljut ywpwpunwiynt-
ptnh htwn: Cunn npnud gbnthnh ot qughwnwght nnubph pwmlp yepgytp b 430
g (70 w/hw) hwyJupyny, gndwnphup' 246 q (40 whw) hwyjuplyny, YEuuw-
hnuimuhtp® 31 q (5 whw) hwpguplndy:

®npdh mupphpulutpnmd hnnh JEtuwpwtuljuwt winhynipmniup pun-
nnonn” hnnuyht $Epdkunttph (hudbpunwg, dnudunwg, nipkug, junwjug) b
hnnp ostswrmipinitp’ (hnnhg wpunwuquuynn CO2-h pwbwlp) npnoknt hw-
dwp, hnnuudnpubpp punn vwhdwijws dbpnnghlugh Jipgyl) Eu phippwhw-
Juphg widhgwwybu hbwn: Znnujht $bpdbunubph b hnnh ouswnnipjul
hunbkiuuhynipjut whwhqubipp junwpdl) Eo Gplwth ywhnwljwt hudwjuw-
nuih Eyninghuygh b punipjut yuwhwywinmpjut wdphnth jupnpuwnnphuynid:

Ugniuwly 2. fuwlub dijhnputnutph b opquiwljut wwpwpunwiynipbph
hwdwwntn Yhpwundwb wqpkgnipniip honp jEuuwpwtuwh wnhynipjut
thnthnjunipjui Jpu (Yeghnwghnt thnpd)

3 3
- -
. 3 & - SE . 8 o > S:E
o o o o o o
=1 5 S ~ 4 a =] L ~ =
o, a8 s o o a s .
®npdh L ES| Ee2E 2| 2F | ES | B | 22| Bo
=] 2 c sl 8 V] = 2 G 3 3 NS
wnwppbpulubpp | € | & 5 o < o A L =,
S = = =
=1 =1
~ J
2007 2008
1. Unnmghs 57 | 25 | 061 | 34 | 131 53 28 053 | 37 139
2.8tnhwn 70 w/hw | 48 | 22 | 058 | 34 | 137 44 2,0 045 | 35 133
3.8tmphwn 70w/hw\ -y g | 109 | 00 | 214 113 47 135 | 1.8 22,1
+ gnuwunp 40 w/hu
4. 8knjhwn 70 w/hw
+ Ykbuwhnuimu | 96 | 38 | 098 | 30 | 182 7,0 33 082 | 27 17,7
5 w/hw
> ughwnwghle | g g | 5o | ey [ 39 | 176 75 3.2 087 | 36 17,3
wnnid 70 w/hw
6. Tughwnuyhlt
nm$70whw+ | 141 | 55 | 1,94 | 25 | 226 143 5,1 178 | 22 21,4
gnuunp 40 w/hw
7. Fughwnuyhlu
w70 whuw gty a g0 | 29 | 194 8,6 37 092 | 30 175
YEuuwhnudniu
5 w/hw

bPuswbu btpnud b wnpmuuwly 2-h pduyhtt wdjujubphg hudbpunwg,
dnudpwnmg, mpbwq dEpdkuntbph wlinhympjut b hnnh Suswnnipju
htnbkuuhynipjut wdkbwpwpdp gniguuhpubpp Wjunygmd Lu pughuugh
unid 70 w/hw + gnuwunp 40 w/hw b ginjhn 70 w/hw + gnuwunp 40 w/hw
nwpphpuljutpnud, npunbn unnighs muppkpulh hwdbdwnnipjudp wyt Epln.
nuwupyu vhohtt ndjuikpny wykjwugl) B hwmdwywwnwupwbwpwp hudkpnwg’
8,7 Ug (159%) L 6,4 g (115%), Inudwwnwmq' 2,7 g (101%) L 2,2 dq (82%),
niptkwgq’ 1,29 Uq (227%) b 0,75 Uq (133%), hnnh otiswunnipniup” 9 dq (64%)
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b 83 dg (61%): Ukbuwhnudniu wupjws wnwppbpulubpnud, hwnjuuybu
htunwqnuinipjut wpwehtt wwpnd  bnybwybu Wyuwundly b Jbkpnhhojuy
dtpdtunutph wmhympjut b hnnh stswnnipjut htnkhuhynipjut tywhw-
Yuh pupdpugnid, hisp hbnnwgnunipyutt tpipnpn tmwpnud npnowlh wjuqby
b Yuunwjug dpdbunh wjnhympiniup, £hpn hwljunwlp, pughnught nintd
70 w/hw + gnuunp 40 w/hw b ghnjhn 70 w/hw + gndwunp 40 w/hw
nuppbpuutpmd npnowlh twjwqlby b dbpohtiu wuydwiwynpyws k opquatiw-
jut gqupuwpunuimpbpnd tywbwluh pwbwlnipjudp thupuwn, dnudwn,
unipwwy, pinphy wuhntbph b wy Jhwgnipniutbph wupnibwynieyudp:
Puigh nputthg opqutjwt wwpwpunwiynipbph hwipujiugdw hbnbwpnyg
hnnmud withnuubph wwpnibwlnmppiop Jkdwinwd E, hisp b tyquunmd k
Junuwyuqg dpdkunh htwljnhdugduin [2]:

Unniuwl 3. fuwljwt dkhnpubintibph b opquiuljuit yupupuwiyniptnh
hwdwuntn fhpundwb wqptgnipiniup hnnh jEluwpwbwlui
wlnphynipjut thnthnpjunipjut Ypw (pupnught thnpd)

e g
Bl ¢ 2 2| ¢ £
g 5 N o ® o T . =3 ©
g & 3 o 3 g o = & 3 g =] o A g o - o~
5|5~ 82| 30| EQ | 52| E~| 22| 5| £S
Onpah EElZg| = 22| 2 52| dg| e, | 2
. TEER|Eg| 28| 29 |FT |7 89|85 &%
wupptpuljibpp g ol 5 5 Py K 5 -
=3 = =
o o
~ ~
2007 2008
1. Uwnmghy 56 | 2,6 | 058 | 3,7 12,8 5,9 22 | 055 | 33 14,1

2. 8knjhn 70 w/hw | 5,0 | 2,1 | 0,51 39 12,3 4,8 1,6 0,47 3,2 13,7

3. 8tinjhw 70 w/hw +
gnuunp 40 w/hw
4. 8tnjhwn 70 w/hw +
YEbuwhnudnu  5( 8,3 | 3,5 | 0,82 3,1 16,2 7,2 29 0,70 25 15,7
w/hw
> Aughwwhtnm| o 599 | g9 | 35 | 148 | 71 | 27 | 068 | 31 | 156
70w/hu
6. Tughwnwghtt nmd
70 w/hw + gnuiwnp 40 12,8 | 4,8 | 1,68 1,8 20,1 11,8 45 1,63 2,0 20,2
w/hu
7. Ywghwnuwght innid
70 w/hw +
Ybiuwhnumu 94 | 3,8 | 0,94 3,0 17,3 75 3,0 0,79 3,2 16,0
5 w/hw

11,2 | 43 | 1,16 2,1 19,7 10,4 4,1 1,22 1,7 20,5

by ykpwpbpynud £ dhuyt ghinghwn 70 w/hw tipdws  wwwppbpulhl, wmuyu
wjuntn ny vh gpuljub thnthnumpinit sh tjuwndbk): Cunphwljwpwlyp, wjunkn
tjuundbk] t hdbpuwg, dnudwinwg, nmipbwuq Epdbtntbph wlnhynipju
npnowlh wjuquui Jhinnd, husp sh Jupbjh wul] gqughwnuwghtt tinid 70 w/hw
nuppbpulh hwdwp: Ujny wwpphpulnud tjundt) £ hhojuy dbpdkunubph
wljnhynipjul b hnnh stswnnipyub htnbkuuhynipjut pupdpugnid: Unwghih
phypnid wyy hwbqudwipp pugunpynud E tpwinyg, np ghinjhwup nituktwng
hhdtwghtt nbwljghw, tyuwunnmd bt dhowduyph hhdtughtt nkwljghw nitkgnn
hnntph b wybh hhdbwjtwgdwp, husp ny tyuunuynp yguydwutbp E untby-
dnud Jtpnhhojuy dEpdkuntbpnh Euuwgnpéniubtnipjut hwdwp: Fwughunught
wnnidp, 1hukny sSwlnunlkt hwbpwwnbuwl, pupbjudynd t hnnh onuyht,
opuyhtt b okpdwyhtt nkdhuukpp, hsh ) wionion jupwinid E hnnmd pupwugnn
JEuuwpwwljutt ywpngbutkphte [1]
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2. B UQUSr3UL

Pusybu Epinud | wnjniuwly 3-h pyuyghtt mydjwjubphg nuownwghtt thnpdbpnid
unwgyl) L unyt ophttwswihnipjudp, htswhuhtt tjunydl) tp Jhgk-nnwughnt
thnpdbtpnud: Fughnwghtt ned 70 w/hw + gndwnp 40 w/hw b gbin-jhwn 70 w/hw
+ gniunp 40 whw  wwppbpwlubpnwd, uwmnighy  wwppbpulh
hudbdwwnnipyudp tpint nupdu dhohtt ndjuy-utipng wdbjugl] £ hudw-
yunwujpwbtwpwp hudbpnwg® 6,6 dg (115%) b 5,1 Uq (88%), dnudpwwnwmg’ 2,3
Ug (95%) b 1,8 dg (76%), niptwq’ 1,1 dgq (195%) L 0,63 ug (111%), hnnh
otsmunnipnit’ 6,7 Ug (47%) b 6,7 Ug (49%):

Bqpuljugnipniiiip I wnwewplnipnibukp

Bplynt wupdu  Jhghunnwughnt U quwowmuwyhtt  thnpdwpupuljui  wo-
huwnwtipubph wpynipubpp htwpwynpnipnit b wdb] hwiglnt  hknlbyug
Eqpujugnipiniubph.

1. Upupwwnh dupgh gidktnh gnpbwputh thnont mqptignipjutt wnweht
gnuint mktwsht wnnnnjws gnpy jhuwwbwwywnughtt honbpnmd ptwljui
Ubkhnpwbwnubph U opqubwlwb wwpwpunwiympbph hwdwwnbn Yhpundwi
ntypnid tjuunynud k jEhiuwpwbwlut wjnhympjubt pupdpugnid, pung npnid
ginjhnh b nughwnuyhtt vinibh Pnth Jpu gndwnph wpynibwdbnnipmiup
wykh pupdp k, put jiuwhnidniuhtip:,

2. Opquuwjutt yupwpunwiygniptph (gnuwnp, jEtuwhnidniu) fh-pundwb
phypnid hnpnud pnyutnud £ junuuq  $Epdbunh wljnhynipniup, npp
yujUutwynpjws b pgpuignd  thunpwwn, dnudwn, unydwn, pnphn
wuhnuubph b wy) Jhugnipnitubph yupnibwlynipjudp:

Guunupjws nuntdbwuhpnipymibtiph wpyniupubpp hhdp o wiwhu
wnwownllnt  wbkjubwsht  whpunudws  honkph  JEpulnyunhjugdui
tywunwlng hwdwnbn Jhpwnek) phwfwt dbjhnpwbnitp  (ghnjhwn, nwugh-
wnuhtt inid) b opqutjus yupwpunwiyniptp (gnuwnp, jiiuwhnudniu), pun
npnud Uhowquyph hhdtwghtt nkwlghw niikgnn hnnkpnud tyyuwnwlu-hwpdwup
E Yhpwnk] nughunughtt winid, pwt ghnjhw: bull phwlwb dbhnpwbnp
suthwpwbwlp jupws tpwthg, phk nyju nuownnd hisyhuph dowljwpnyyu £
wdkgytknt b pwth wwph E guont qpunkgubinig, Jupkh b tnthnjunipjut
Eupwunlt:
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BJIMSIHUE PA3JIMYHBIX HAINOJHUTEJIENA U
ITMTATEJIBHBIX PACTBOPOB HA NNPOAYKTHUBHOCTD
COLCHICUM SZoVITSII FISCH. B YCJIOBUSAX
OTKPBLITOU T'MJIPOIIOHUKH

X. JI. CAPI'CSIH

Hncemumym npobaem euopononuxu HAH PA
E-mail xcho_s@yahoo.com

UccnenoBanock  BIMSHHE — PA3IMUHBIX — NUTATEIbHBIX ~ PacTBOPOB U
HamoJHUTeNeil Ha mnpoaykTuBHOCTh JykoBun Colchicum szovitsii Fish. un
cofiepKaHHe B HUX KoJXuIMHA. McciaenoBaHus IMOKa3anu, 4To OECHOYBEHHOE
BelpamuBanue Colchicum szovitsii Fish. B yCIIOBHSX THOPOIIOHWKH BO3MOXKHO H
goctatouHo »d¢extuBHo. HamBeicmme mokaszaTenn MO Becy  JIyKOBHII,
KOHIEHTpallMM M OOIIeMy BBIXOJY KOJIXHIMHA OOecreunBacT NUTATEIbHBIH
pactBop /JlaBTsHAa B KpacHOM BYJKaHMYECKOM IITaKe. BrlmenepedncieHHbe
MOKa3aTeNId INPEBbIIAIOT KOHTPOJbHBIM Bapuant B 2,7; 1,8 m 4,9 paza
COOTBETCTBEHHO.

besspemennux [lloguya - Konxuyun - 2UOPONOHUKA -NUMAMENbHBLI pACMEOP - cybcmpam

Nuunmudtwuhpyl) E wwpplp vbtinpupwup nsnyputph b jguiynipbph
wqpbtgnipnitp Colchicum szovitsii Fish.-h unjuniyubph phppuinynipjut
b ppuignud Ynjfuhghtth Yninwljdwt Jpu: ZEknwgnudwt wpnpniupnid
wwupqyty L np Colchicum szovitsii Fish.-h wdkgnudp  pugopju
hhnpnunuhlugh yuydwbubpomd dhwiquduyt htwpudnp B Unjunijh
puoh, UYnjjuhghtth Ynughuwmpwughuyh b pughwinip Eniuph jwdugnyu
gniguihoibpp wwuwhnyt) £ Ywypjuith ubtnupwup jménypp’ Yupdhp
bpwphiughtt fowpwd  (guignipnid, npnup ghpuquigl; tu hnnuyht
uwnnighsh tmuppkpuyht 2,7; 1,8 b 4,9 wiqud hwdwyuwunwupwbwpwp:

cunkn Cnypgh - njfupghls - hhgpnwynlplw - ubbnuynidnype - jquiiynie

For the first time corms of Colchicum szovitsii Fish. were collected, identified
and planted under open-air hydroponics conditions. The efficiency of Davtyan’s,
Knop’s, Steiner’s and Chesnokov-Bazirina’s nutrient solutions under various
substrates on colchicine accumulation was observed. Results show certain increase
of colchicine concentration in hydroponics cultures compared with soil one. We
report that the highest corm productivity, cholchicine accumulation and overall
output of colchicine were indicated for Davtyan’s solution under red volcanic slag
substrate, which prevail on soil culture 2,7; 1,8 and 4,9 times respectively.

Colchicum szovitsii Fish. - colchicine - hydroponics - nutrient solution - substrate
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JlekapcTBeHHBIE CBOMCTBa poja KoiaxukymoB (Colchicum), ceMeicTBO
munerinbix (Liliaceae) m3BecTHBI ¢ ApeBHUX BpeMmeH — 78 T.H.3. [12]. Menu-
LUHCKasl [EHHOCTh MX, a TOUYHee HEKOTOphIX ero mpencraButeneit (Colchicum
speciosum Stev. u C. autumnale L.) onpenensercs HaIUIUEeM B UX JIYKOBHUIIAX
KOJXUIUAOB (CHIBHOJACHCTBYIONINE aKOJIOUABI), B YaCTHOCTH KOJXHIMHA. B
CpPEeIM3eMHOMOPCKONH YacTH EBpONBI KOTXMKYMBI H3JPEBHE HCIIOIb30BAJIHChH
st edennss nomgarpsl [12]. KonxunuH SBiseTcs CHIBHBIM HHTHOUTOPOM
MHUTO3a KJIETOK M B COBPEMEHHON MEAWIIMHE WCIOIB3yeTCs IPHU JICUCHUH
HEKOTOPBIX BUIOB 3JI0KAYECTBEHHBIX OIYXOJICH, JIGHKEMHH, a TAKXKeE SBISCTCS
€IMHCTBEHHBIM MEIHKAaMEHTOM MpH JIEYCHHH CEeMENHON Ccpeln3eMHOMOPCKON
muxopanku (FMF) [13,16].

HecmoTpst Ha MpOMEBIIITIEHHOE CHHTE3UPOBAHNE KOJXHUIIMHA M €r0 aHaJo-
TOB, €CTh HEOOXOIUMOCTh B TIOJyUYEHHH HATYPAITbHBIX MEAUIUMHCKUAX TIPOITYKTOB
B Oompmux KomuvecTBax [13], Tak Kak MO TOCIEIHUM HCCIEIOBAHHUIM
BceemupHo#t Opranmzaunu 31paBooxpaHeHus] Bce OOMNbIIasi 4acTh HACEIICHHS
3eMJIM, OCOOCHHO B Pa3BUTHIX CTpaHaX, OTAAET MPEANOYTEHHE METUKaMEHTaM
pactutenbHOro mpoucxoxkaeHus [18]. ns pemieHust sToro Bompoca HEo0-
XOJMMBI HCCIENOBaHUS (PAKTOPOB, BIHUAIONINX Ha OMOCHHTE3 WHTEPECYIOIINX
HAC aKTUBHBIX BEIIECTB B JIEKAPCTBEHHBIX pacTeHusX. Cleayer OTMETUTh, 9TO
(hakTOphI, BIHAIONME HA OMOCHHTE3 KOJXHUIMHOBBIX ANKOJOWIOB, Majo H3Y-
gyensl [10]. M3BecTHBl HHM3KHMH KOAPQPHUUUEHT pa3MHOKEHHUS JTYKOBHI KOJXH-
KyMa U MX CUJIbHAS MOJIBEPIKEHHOCTh KIIMMATHIECKUM H3MECHEHHSIM.

B mupe msBectHnr 6omee 100 BumoB xonxukyma [17], u3 KoTOpeix 3 B
Apmennn u 3aHeceHbl B KpacHyro kHury [15]: O6e3Bpemennuk lllosuma (C.
szovitsii Fisch.), 6. Bemmkxonemnsrii (C. speciosum Stev.), 6. teneBoit (C.
umbrosium Stev.). YUUTBIBas BBINICYTIOMSHYTOE W OIBIT BHIPAIIUBAHUS JIyKO-
BUYHBIX PACTEHUI B YCIOBUAX OTKPHITOW ruapononuku [1,6,7,11,15], Mel u3sy-
YaJau BO3MOXKHOCTh U 3(QQEKTUBHOCTH BBHIPAIIMBaHU JTYKOBUI] O€3BpEeMEHHHKA
[HoBuma (puc.1) B OTKPHITOI THAPOTIOHHUKE B YCIOBUAX ApapaTCKOi JOTHHEI.

Puc. 1. Colchicum szovitsii Fisch. B ycIIOBHSIX OTKPBITOH THAPOTIOHHUKH.
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Mamepuan u memoouka. O6wekroM wuccnenoBanus simsercs 6. Illosura
(Colchicum szovitsii Fisch.). Wcxonmuplii marepuan (JyKOBHIbI) ObLI NPUBE3CH W3
Aparanotackoit 061., c. Opros, B ampemne 2007 r1.; 90% IyKkoBHI HAXOIWINCH B
HayallbHOM cTaauu 1BereHus. L{enbio ucciaeqoBanus SBISIETCS BBISBICHHE HAMITYYINETO
MUTATEIBHOTO PacTBOpA M HAINOJHUTENS Jisi o0eclieueHnsl BHICOKOW MPOIYyKTHBHOCTH
mykoBul koinxukyma. Ombrtel mpoBomgmnu B UIIIT HAH PA B 2007-2008 rr. Bere-
TAllMOHHBIX ce30HaX. JIyKOBUIIbI ObUIM MEepecakeHbl B TMIPOIOHUYECKHE YCTAHOBKH C
miomaneo nutasus 1 M2, HamomHHTENAMM CIyXWIH: TPaBHil, CMeCh KPAacHOTO
ByJIKAaHUYECKOro muiaka u rpasust (1:1 mo oObeMy), KpacHbId BYJIKAHUYECKHH MLIAK.
Jlmamerp wactun 3-15mm. IlnotHocts mocamku 80 mykosmiy/m’. Mcrosb3oBaim
nuTaTeNbHble pacTBophl JaBTsaHa, Knoma, UecHokoBa - baswsipunoii, Creiinepa [3,4,8].
Kontponem ciyxuim nmouBeHHble pacTeHHs. COOp JyKOBHUII OBUT IPOBEIEH B KOHIIE
Beretauuu pactenus, 23 urons (2007r.) u 4 uronst (2008r.). Cpeanuit Bec 1yKoBHIL ObLT
paccumntan mo 20-TH JTyKOBHIIAM M3 Kakaoro BapuanTta. Mccnemyemsrii marepuan (5-6
JYKOBHIl W3 KaXIOr0 BapuaHrta) ObUI H3MeNbUYeH M BBICYIIEH INPH KOMHATHOM
TemmepaType B TedeHne 24 4. DKCTpaKuus, U30JALIUSI U KOINIECTBEHHOE ONpE/ICICHNE
KOJIXHU-LIMHA TIpou3BeneHa 1o Metoxy [ punkesmuua [2,14]. [Ipu aHanm3ax HCHOIH30BATIH
Y®-cnexrpodoromerp mapku SPECOL 11. MaTtemarnueckyto oOpabOTKy MOJydYeHHBIX
MAHHBIX poBOoaMIH nmporpammoii Graph Pad Prism 5 [4].

Pesynvmamot u 0o6cyncoenue. HezaBucuMo OT BapUaHTOB MUTATENIbHBIX
pacTBOpPOB CYXO# BeC JYKOBHUII B HATIOJIHUTEIISIX TPABUM U rpaBUil + BYJIK. HIJIaK
CYIIIECTBEHHO HE pa3nudaercs. MaKcHMalbHOE 3HaueHHE CYXOro Beca ChIPhS
MOJTyJaeTcsl B HAMOJNHUTENE BYJIK. IIDTAK M B TMHTATENIBHOM pacTBope [laBTsHa,
KOTOPBIH TPEBHINIaeT KOHTPOJBHBIH oOpazerr B 2,7 pa3a (tadmn.l). Konren-
Tpanuy KOJXUIFHA B HATIOJHHUTEJE TPAaBUN CYIECTBEHHO HIDKE TI0 CPAaBHEHUIO C
BapHaHTaMU TPaBH{ + BYJIK. IJTAK W BYJIK. IJIAK, U 32 UCKIIOYEHHEM BapHaHTa
Knormra, cymectBenHo He pasinudaroTcs. [lomoOHas kapThHA 3HAYCHHA TAHHBIX
MOJTyJaeTcsl B BapHaHTE TpaBUil + ByJIK. nuIak. [laHHBIE BO BCEX MUTATEIBHBIX
pacTBopax, 3a UCKJIIOUeHHeM BapuaHTta JlaBTsHa, paBHBL. Hanbompimas KoHIIEH-
Tpanus KOJXHUIIMHA COOTBETCTBYET HAIMONHHUTENIO BYJK. IIJIAK B IMHTATEIHHOM
pactBope JlaBTsHa. Ilo pe3ynmpTaTaM CTaTHCTHYECKON OOpabOTKH, MpH Tepe-
pacuere BBIXOZa KOJXHUIIMHA Ha €IUHHILY JIyKOBHIIBI a0COTIOTHOE KOJINYECTBO
KOJIXUIIMHA B HAITONHUTENSAX TPABHA W CMECh TPaBHA W BYJK. IUIAK CYIIECT-
BEHHO HE Pa3NIMYaloTCs, MPU 3TOM MAaKCHMABHBIA BBIXOJ KOJXHUIIHA COOTBET-
CTBYET HAIIOJTHHUTEIIO BYJIK. TITak (Tadi. 1, 2).

CpaBHeHHE JaHHBIX O MMUTATEIBHBIX PACTBOPAX MOKA3bIBAET, YTO OTHOCH-
TEJIHHO BBICOKYIO 3(PPEKTHBHOCTH 1O CPAaBHEHHWIO C OCTAFHBIMH BapHaHTaMHU
HMMeeT nuTarenbHbId pacTBop JlapTsiHa. HauBbIciMe 3HaUYEHUS CyXOTo Beca ChIphs,
KOHIIEHTPAIMX ¥ OOIIETO BHIXO/A KOJIIXUIMHA MOJTYYar0TCs B ITOM BapHaHTe.

O06o00mas Bce BHIMIEYIIOMSHYTOS, MOXKHO YTBEpXHaTh, 4YTO W3 H3Y-
YeHHBIX MUTATEIhHBIX PACTBOPOB W HANOJHHTENEH Hambonee 3¢ eKTHBHBIMH
SIBJISIFOTCSL MMUTATENIbHBIM pacTBOp JlaBTAHA M KpacHBIM BYJIKaHMYECKUMN IILJIaK.
Kak mokazano B Tabn. 2, KOHIEHTpAIMs KOJIXUIIMHA B BapUaHTE MMUTATEIHLHOTO
pactBopa J[aBTsSHa B KpacHOM BYJIK. IIUIaKe MPEBBIIIAET KOHTPOJIb B 1,8 pa3a, a
0o0muil BRIXOM KOJIXWIIMHA W3 ONHOW IIYKOBUIEI B 4,9 pa3a. B muraTenbHBIX
pactBopax Crelinepa, YecHokoBa-baspipuHoli n KHoma moirygaercst moxoxkas,
HO TOpa3fo MeHee BBIpaXCHHas KapTHHA 3HAa4YeHWHA. 3HAYECHHs Ui BECOB,
KOHIICHTpAINH U OOIIETo BBIXOAA KOJXHUIIMHA, KaK BUAHO W3 Tabn. 1 u 2, HuKe
BapHaHTa ¢ pacTBopoM JlaBTsHa.
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Ta6auuna 1. [IpoayKTHBHOCTH JTYKOBHI[ KOJIXUKYMa P Pa3IHMYHbIX TUTATEIbHBIX
pacTBOpax W HAMOJHUTENAX (cpemanue 3HaueHus onbIToB 2007-2008 TT.)

= Dusu-

2 gec- Bec nyxoBur, r Hpupocr seca Brixon mykoBu, /m?

z & JIYKOBHIL , %

232 KOe Y 0, 7o

o =

= Q - - -

e I I I e O B O R

= : BYJIK. :
CBIpbS ninak niiak niak

Tlag- f;:e 1,03 | 124 | 1,58 | 64 | 12,7 | 436 | 824 | 992 | 1264

P xoe | 20297 | 40398 | 40,54" | <170 | 114 | 543 | 232 | 312 | 432

Creii- f;:e 0,88 1,07 | 121 | 20 | 27 10 | 704 | 856 | 968

Hepa T oe | 0297 | 1036 | 044 | <171 | 2.9 | 257 | 232 | 288 | 352

Yec-

HOKO- CcBe-

Ba- SV IOV S -2 I W E T BT R P 36 | 61,6 992 | 912

bazpl-

pHUHOM

Pasnocme mearcoy danuvimu 6 cmoadbyax u paoax, 0603naueHHvle 00unakosvimu oykeamu ( X u
oY, unu X u Y*), ne docmosepna (p> 0.05).

Ta6mauma 2. [IpmxkuBaeMOCTh U KOHIICHTPAIUS KOJIXUIMHA B JIYKOBHIAX KOJIXHKyMa
MIPH PA3ITUYHBIX MATATEIBHBIX PACTBOPAX M HATIOJTHUATEIITX
(cpennue 3HaueHus onbIToB 2007-2008 rT.)

®uszu- | IpwxuBaeMocTs, MITYK Konuenrpauus
’E yec- (B Ka)XJIOM BapuaHTe TIpuwxuBaemocTs , % KOJIXUIIMHA B CyXOM
2 & Koe BBICXKEHO 26 1IT.) chIpbe, %
E é coc-
58 Ipa- rpa- rpa-
K=" TOA- rpa- BUM + BYJIK. rpa- BHH + BYJIK. rpa- BUH + BYIJIK.
é HHe BUH BYJIK. IaKk BUI BYJIK. nijgaKk BUI BYJIK. JITHENS
nijgaKk JITHENS 1IaK
CBIPbsI
hit o 0,90¢ | 41,500 | 41,93
aB- xee U, bvl, al,
sma 24 26 26 92.3 100 100 £0.04 | 20,06 10,06
cyxoe
N cBe- k | 1
Creii- 0,84 1,16 1,22
Hepa Kee 23 25 26 88.5 96.2 100 +0,03 £0.05 £0.05
cyxoe
Yec-
HOKO- m m A n
Ba- I X 26 25 | 885 | 100 | 96.2 f(’)gg f i(,)og . ;1(33(?6
basbI- ’ ’ ’
pHHOMI

Paznocms mexncoy oannvimu 6 cmonbyax u psaoax, obosHavenHvie oouHakosvimu oykeamu (X u
oY, unu X* u Y*), ne docmosepna (p> 0.05).

Hecmotps Ha HHM3KMe mOKaszarenu, Oollee BBICOKHME 3HAYCHUS WHCCIIe-
IyEeMBIX TapaMeTpPOB IMONIYYalOTCS B HANOJHHUTENE BYJK. IUIAK. JTO, IO BCEH
BEPOSTHOCTU, OOBACHACTCA TEM, YTO UMEHHO 3TOT HAIOJHUTEIh O0ECIICUHBACT
ONTUMAJBHBIN TEMIIEPATYPHBIA PEXKUM M BIAKHOCTH B pu30ocdepe, KOTOpHIC
WTPAIOT KIIOYEBYIO POJIb B YCBAaWMBaHWHM MHHEPATBbHBIX 3JIeMeHTOB. HykHO
TaK)kKe OTMETUTH, YTO BHE 3aBHUCHUMOCTH OT HMPUMEHCHUS PA3ITUIHBIX IMUTATEIb-
HBIX PaCTBOPOB TEHACHIIUS paCIpeIeICHUS BECOB CHIPhS, COOTHOLICHUS CyXOTO
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BJIMAAHUE PA3JIMYHBIX HAIIOJIHUTEJIEWM U IIMTATEJIBHBIX PACTBOPOB HA ...

M CBEXXETr0 BECOB U KOIICHTPAI[MKM KOJXHUIIMHA BO BCEX BAapHAHTaX B OCHOBHOM
CXOXH, YTO CBUJICTEIBCTBYET 00 OJJHO3HAYHOM BIIHSHUM HAIMIOJIHUTENS Ha POCT
nykosuil (puc. 2, Tadu. 1,2 u 3).

Tabauna 3. BiusHue pa3nuyHbIX TUTATENBHBIX PACTBOPOB M HATIOJHUTENCH Ha
COOTHOIIEHHE CYXOr'0 M CBEKETO BECOB JIYKOBHII

COOTHOLIGHNE CYXOr'0 M CBEXKETO BECOB
ChIpbs, %
IIuraTenbHbIA pacTBOp Fpa_fHH
rpaBuii ByIK. BYJIK. LIIJIAK
[IIaK
JlaBTsiHa 28 31 34
Crelinepa 33 34 36
YecHokoBa-baspipuHOi 31 31 37
Knomna 26 33 36
ITouBa (KOHTpOJIB) 30

-
¥

HE MNuTaTenbHbIA
pacteop KHona

-
=]

@ CreviHepa

®

B YecHokoBa-
BasbipvHOM

-]

&

B OasTtAHa

BbIXO4 KOMXMLMHA Mr/nyKOBHLA
N

=]

Cpega
rpasmii rpasmii + BYNK. WNakK MNousa, BblpawMBaHmA
BYNK. wnak KOHTpPONb

Puc.2 . Bousinue Ppas3IM4YHbIX MUTATECJIbHBIX PaCTBOPOB U HAIOJTHUTEIICH
Ha BBIXO/[ KOJIXUIIMHA, MF/J'IyKOBI/IHa.

TakuM 00pa3om, HCCIEAOBAaHHS IOKa3allk, 4YTO OECHOYBEHHOE BHIpa-
mwBanue Colchicum szovitsii Fish. B ycioBusix Apaparckoil J0JIHHBI BO3MOKHO
U JA0CTaTOYHO 3PQPEKTUBHO. B yCIIOBHAX OTKPHITOH TMAPOIIOHUKU HAWBBICIIHNE
[IOKA3aTeJIn II0 BBIXOAY KOJXHUIMHA M BeCy JIYKOBHUI OOecCIeYnBaeT IHTa-
TEJIbHBIN pacTBOp [laBTsHa B KpaCHOM BYJIK. IIUIAKE.
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Vepbwbp yknwlwh bunfujuupwb
2Upguifup wknulwh bunfujuupwh

Phpdus ko wfjuubp Lhpbwghtt Gwpwpunh Zubpuybnnipjut nupuspoud
huynbwpbpws 63 whuwlh dwiquuultph dwuhl, npnp puohjws L thunkp
Jud nwpuwinkp hunnlwithyibpny: Zwpnbwpkpyws 63 nkuwljh dwiquuiltphg 38-
p hwdwpynud i vhwntkp, hull 25-p° nwpwnbp:

Skp-pnyu - dpwnkp dubquualbp - nmupuwnbp dubquuiaybp —
LEnhughl Twpwpun

[IpuBonsaTcs nanHele 0 63 BUAax prKaBUMHHBIX I'pHOOB, OOHApPYKEHHBIX Ha
tepputopun Haropro-Kapabaxckoit PecmyOnuku, KOTOpBIE pacmpeneieHbl Io
MPHU3HAKY OJHO- WM pa3HOXo3siHOocTH. Cpeam HuX 38 BHIOB SIBISIOTCS OIHO-
XO34HHBIMHY, @ 25 — pa3HOXO3HHBIMHU.

Pacmenue-xo3aun - 00Hoxo3stinble poicaguunnbie cpudbl - pazHOXO3AlHbLE
porcasuunnvie 2pubvl - Hacopuwiti Kapabax

The data on 63 species of the rust fungi recorded within the territory of the
Nagorno-Karabakh Republic, and allocated on the basis of audacious or heteroecious, are
presented. Among them 38 species are autoecious, and 25 - heteroecious.

Plant-host - autoecious rust fungi - heteroecious rust fungi - Nagorny Karabakh

dutiquutltpp dowlnygh b quyph pnyubph hhyuunnmipniuubph hwpnt-
ghsukp Eu: Skp-pnyubph hmuuduspubpmd wyju jud wyt dwlwpnys opqu-
uhquubph Jupuluwt wwhhg uluynid E pnyuh dhqhnnghwljut dniuly-
ghwttph jpwbqupnudubpp: Cuwn dh owpp ghwntwlwbbbph, dwiquubltpny
Jupuldws poyubph dnn wuqmud E pinpndhih pwbwlnipiniup, hsth wg-
punununud k poyubiph wpuwphtt tkuph Jpw. b hwyn Bu qujhu glinht gni-
twnpywd hjnrudusputp, pwth np dbkdwunid E nbinhtt ywhgUktunubph® puwb-
pndhjutiph b jupnunhth pwbhwlnipmniip, tjugnud L ninnuhiptqh tubpghwl,
htnbkuuhjuiunid stsmnnipnitp, tJuqnd £ jninuljdus wspuweopkph punhw-
unip puwtwljp: Jwpwluws pnijubph wéhuwepuyhtt hnjuwtwlnipjut juwpawn-
dwt htnbwupny tjuqnud t pnyubph punhwinip opqubwlwb quiuqusy,
htsytu twlb phwbqupynd £ wgnuughtt thnpumtmynipniun [7]:

dutiquuultpp qquh Juwu i hwugind twb giljnpunhy swnljudnp
poyubiphtt’ qupulbng bpuig: Poyubph Jupulp duiquultpny ninklgynid
E mbplukph, huly Eppldt wy opquitikinh ypw uthh ppnpljutinh wnwewgdundp,
npnug opowuyjwinnn hniujuspubpp pinpndpy skt yupnitwynid: . hwb-
ghigund E dwlbpbuughtt wuhdhjjughuh tjuqdu b hEnmbwpwp pnyup pnt-
(ugdwl, ppbidt tub nhdnpdugdwt b mEpbubph htnkbuhy puthdwi:
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Juwpuwldws pnyubph ghiljppunhy] hwnljmppiut wpug pujuncd £ o
hnnh Jpu ppruwdwslp hwgwh dwhwunid E [4]:

Lphy ghlyny qupquignn dwiquutltpp punipugpynd & qupqugdut
hwunhy b nhwynhny thnybph (ununhwibph) hwenpyuljutnipyudp: Fputg
Unwn hujnth £ uynpuwnynipjub 5 mhy. uybpdngnuhndubp® vybpdwughnid-
ubtpny, Eghnhnwdubp' tghnhnuwnpubpny, nipinhnudubp® nipknnuwnpubpng,
nbhnudubp®  whbunnuynpiubpny b puqhghnudubp’  pughghnuynpubpng:
Npny mbuwlukph qupgugdwt ;phy ghjnud wnljw B uynpunynipjuls pnjnp
thny pp: Ophtiwly' gnpkuth gdwyht dwbiquuniulp (Puccinia graminis Pers.): Gut
&lkip, npnug Unwnn wiju jud wyt thoyp puguljuynid b Lpubp yunuunud B ny
1nhy ghyny qupqugnn dwbuquuultphl, opptiwly® Ynlrnokunt dwtiqu-uniulyp
(Puccinia caricina DC.), mptthnijh dwbquumiulp (Puccinia jaceae G.H.Otth) L
g [5]:

dutiquutlkph pumipwgphsy wnwtdtwhwinlnipmniup mupwnhpnipnt-
up Jud nwpunnit (hubkj B Qpnoubph dnn qupqugdwi pojnp thnybpp wig-
unud B Uk wnkp-poyup Jpu, wynuyhuph dwbiquuliphtt widwinwd Eu dhwnkp
jud dhwwnnit b pwbwlnid Auto- hwpuwbwugny, npp gpynud E ginuidut
uljqphg, ophtwl]’ thhthtpph dwbuquunitiyp (Auto-Puccinia malva-cearum
Mont.), Ungkunt dwbquumulp (Auto-Phragmidium rubi idaei (DC.) P.Karst.) i
wyilt, yp-ohtutbphu upulp hwdwwnwpws punype k Ypnid: Unruibph dnn 0
I thmpp qupquunud Eu Uy pnyup dpw, hull 2-pn b 3-pn thnybipp' kY wy
pnyuh Ypu: Ldwl duny qupqugnn dwbquuilphtt wijuinid Bu tnwpuwnkp
Jud wnmwpw-nnit b wpwbwlnid Eu Hetero- twpiwdwigny, npp gpynud k
dwuquuljh ghn-wuut uljqphg, ophttml]’ vwnpbunt dwhuquuniulp (Hetero-
Tranzschelia pruni-spinosae (Pers.) P.Karst.): Uoklp, np wmwpwunhpnipjub
dudwbwl tplupwdg-ynd £ utljh qupqugdwt dudwbwluopowp, husp
Juplnp £ wyt nhwypbpnud, Gpp nbp-pnyubphg npbk ki wpugq wdwpunnd k
Jtgbinughwi, b uniiljp sh hwuginid tpu Ypu whghugul] qupqugdut nne
thnyp: Uyt pnyubpp, npnbg ypuw qupquinid tu Eghnhnudubpp, Ynsgmd B
dhowlljjuy wnbp-pnyubp, hull pnyubpp, npnbug Ypu qupquind &a I b III
uynpuuynipjut wnwghwikpp' wituwiuned Bu guuwdnp jud  hhdtwlut
wbp-pnyubp: Puccinia graminis uniuljp wunljuwimd t phy ghynd quipqugnn,
wnwpplp nbp mubgnn dwquupht [3]:

dutiquuuljiph dudwtwljuljhg ntundtwuhpmpjut blnuwwynid hhdtw-
Jut nipwnpnipiniup yhwp b ubkngh uttiph ynynijjughuyh jurnigyuéspht,
nwuwjhl Juquht, qhubph Jhpnykunnipjuip, unpnuthnunipjub tpubwlni-
pjutp, dwbiquuulbph tfundwdp wykh juynit unpnbph vnbnddwt hwdwnp
unp dbpnnubph Yhpundwp, hyybe twl ygupengb uuiph b wbkp-pnyubph
ghubnhulwi, $hqhnnqu-jEvwphdhwljwt thopthwpwpbpnipmpniuubph pu-
guhuwjndwinp [2]:

dutiquuultph npbd wuypuph hwdwp phun jupbnp £ bwb dubiquub-
Ytpny qupuljué dhowuljju nbp-pnyubph nstiswgnidp: Ophtwly”® énpkuht
dhowtljju; mkp b gnpkuh gnpmibughtt dwbiquujh hwdwp, b sybwp & poyg
nw] hwgwhwnhluyhtt Ynyunipwiubph guwipt wyt opowbubpnid, npunkn
nuwpwdyws ku énpkunt pthtpp: Ugpnunkthjuwljwt vhgngunnidubpp, npntp
vwhdwbwhwlind tu poyubph dwbquuuihtt hhwiunmpniuubph qupqu-
gnudp, tyuwunnud k. hwgwhwnphluyghtt poyubph pupbjuddwin: NMuypuph
phthww bnwbwlp (guuph dowlnid pnitbwphdhljuntibpny) wpynibwdbn £
dhuytt puquudju Ynypuuiniputbph dwbquuuljiph nstywgdwt, Jud wpdt-
pwynp ubkiklhghnt Wniph dowljdwt hwdwp: dwbquuulbph nmwpusdusdni-
ptup Juuylws b wyt pnyubph nmwpusyubnipjut htwn, npnug Ypu upuip
qupquunid ki, b pnyubph tpipuqunny Jk nwpwsyubnmipniup btywuwnnid £
dwlupnys gintph qupqugdwn (2, 7]:
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dtpohtt wmwphubphtt woiwphmd  gnpkuh gnnnibwghtt dwbquuyh
(Puccinia graminis Pers. £ tritici) quuguduhtt qupqugnud hwqunby k ghun-
Yt dwpwlh hudbdwnwpwp pny] wpnwhuyndusnipniup yuydwbwynp-
Jws E wpununpnipiniinid gnpkuh gnpmibughtt dwbquuh tfundwdp juynit
unpubtph unugdwdp b hhdbwlwind yeghnwughnt oppwtth pwljhiwjwlut
wuydwbpny, npp quinuntgund k gnpkuh dpuw uithh qupgugnudp dhowi-
Yjuy nbip-pnyuh’ dnpkint pu uthh ubnwljwt ypngbuh wjwpunhg htwnn: Zw-
Ubdwunwpwp pupbbiyuun yuydwitbph dudwtul qupulp gnpkth gupk-
nnud ghudl) Eunwudht opwputiiph ding [6]:

Uljuws 2005 pywljwuihg LEintwghtt Twpwpwunh Zuwbpuwybnnipjut (LN.2)
nuwpwspnid juunupynd ki hbnwgnunuljut woupmwnwbpubp, npnug wp-
nniupnid hwjntwpkpyt Eu 63 nkuwh dwbquuultpny Jupuljws 72 pni-
vwwnbuwlukn [1]: T2 mwpwspnid hwjnbwpkpjws dwbquutlbpt pun qup-
qugdwi wnwdtwhwunlnipmnitutph (hwntp b nupuntp) pdpudnpdus
ubpuyugdws b wynruwl 1-nud:

Unniuwtly 1. L2 dwiquubbph fpdpuynpnidi pun mbkp-pnygubph

Uwubughnwgyusnipyut
dwbtquuulbph gbnbpp | Swpwwnkp Uhwwnkp
Puccinia 13 23
Uromyces 2 9
Phragmidium - 5
Gymnosporangium 3 -
Melampsora 3 -
Coleosporium 2 -
Aecidium - 1
Pucciniastrum 1 -
Tranzschelia 1 -
LChanudEap 25 38

LZ-nud hwjntwpbpus ubulbph dEdwdwubinipniip yunwinud
dhwwnbp dwbquuulbpht, wyjuhupt® hpkug qupqugdwb nne ghljt wihg ku
Jugunud dhuyu kY nbp-poyuh Jpu: Zwdbdwunnipjut hwdwp uykup, np
Zuyuunwinud unyhybu gipuljonnid B dhwwnkp dwbquuultpp’ dhwnbp 167
wnbkuwl), mupuwnkp® 88 [6]:

2005-2007 pp. Juuwpjws ntunidbwuhpmipniuibph  wpyniipnid
hwynbwpbpyt] Eu 38 vhwwnbkp b 25 mupwnbp dubquuuljtp: Uhunbp dwb-
quulijtiphg 23-p wuwlwiund tu Puccinia, 9-n° Uromyces, 5-n° Phragmidium
1-p* Aecidium ghnbpht: Puccinia ginhtt yuwwnwunn dhwwnbp dwbquuuljtphg
11-p dwupnidnid b pupnuswnuynpubkph, 3-p° funybnhtigwqghubtph, 3-p°
ukfunipwqghubph, 2-p° wnpnuwqghtbph b dbjulwi’ wunuunwgqghubph, dw-
unipwljuqghutph, hwguqghutph, onipwiwqghbph pnnwthpubkphtt Wwwnljw-
unn pnyubph Jpw: Puccinia ginh wwpwwnbp dwbquuultpp pynd 13-u b,
npnughg 3-p dwwpnidnid tu hwgwqghubph, tpniwlu’ juniybtinhpwqgh-
ukph, pwpptljuqghlitph, dwwnpuntnuqghtitph b dkjulwt’ qununphljuqgh-
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ukph, hpwljwptnijuqghubph, Enhugwqghttph, ndupjuqghubph, snpktwqgh-
ukph ptnnwuhpubphtt yuwunlwunny poyubph Jpu: Jromyces ghinhtt yuwnljwunn
dhwwntp dubiquuiulbpp pyny 9-u b, npnughg 7-p qupquinid i puljjuqgh-
ubph b dbjuiut’ hjwswnyuqghubph, dwnhntnuqghubph punwthputpht
wuwwnlwbnn pnyubph Yypu: Phragmidium ginh pninp dwiquuultpp dhwwnkp u
b dwlwpnidmd Bt Jupnuqghubph Jpw: Aecidium ghnh Ukl dwuquuniuly
huwjintwupbpgby k howljupiniyh Ypu:

LZ-nd hwynbwpbpdwsd wwpuntp dubquuulbpp pynd 25-u &G,
npnughg 13-p wuwnwumd tu Puccinia, 3-1n° Gymnosporangium, 3-n° Melamp-
sora, 2-n° Uromyces, 2-n° Coleosporium W dkwlywl' Tranzschelia, Pucciniast-
rum ghntpht: Puccinia ghinhtt uwnljwinng dwbiquuultphg 3-p dwjwpnisnid ku
hwguqghubtph, 2-p° dwnhnbnuqgphubph b dkjuiub’ gnpuunitjuqghubph,
qununphyuqghtikph, snpttwqghttph, puppkjuqghttph, opplwswnyunp-
uiph, ndtihluqghtkph, tnhligwqghtitph b vuwbinwlwqghtikph plunwibhp-tkph
poyubph Jpu: Melampsora ghinh dwbquuuljiphg 2-p hwyunbwpbpdl; &u
ninwqghubkph b 1-p° pupplljuqghubph Ypu: Zuynbwpbnty tu Gymnosporan-
gium ghnh 3 wmbtuwl, npntup pnnpt ) dwljupnsnd B Jupnuqghubph dpu:
Zuynbwpkpyl) Eu Coleosporium ghnh 2 ubkpluyugnighs’ pwpnuswnyuynp-
utph b quuquljuqghutph punwbhpubph pnyubph Ypw, ptyybu bwb Jromy-
ces gknh 2 wbuwl, npntp dwjupnidmd ki dwnhnbnuqghubph b dbjuwljug-
ghutph Jpu: Ukjwlwb tbpluywugnighs oty bu 7ranzschelia W Pucciniastrum
glintiphg, npnp hwdlwywunwupwbwpwp dujuwpnidnid bu Jqupnuqghubph
howupumljuqghtbtph qpu:

Ujuyhuny, LEintuyhtt Mwpwpwunh Zubpuybinnipjut nupuspnid ju-
nwupjuwsd wphnwnwbpbph wpgniupnid hwjntwpbpgus 63 wnbkuwljh dwb-
quulijtphg 38-p hwdwpymd L dhwwnkp, hull 25-p° nmwpunkp: By dhuwnbp,
I’ muwpwwnbp ublbph pyYynd qbpulphn dwup Yuqudnd &b Puccinia gknh
ubpuyugnighsubpp:
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HOBBIIA METO/I OITPEJIEJTEHUS OCTATOUYHBIX
KOJINMYECTB HHCEKTUIINIA MOCIINJIAH C TIOMOIIBIO
TOHKOCJIOUNHOU XPOMATOI'PA®OUUNHN

B.C. MUP30OSH, JI.A. AJIZKEMSIH, T.[I. KAPAIIETSH, P.M. AHUCSIH
Hayunwuii yenmp semnedenus u saugumoi pacmenutl, 1101, Dumuadsun

Pa3paboTan TOHKOCIIOWHBIA XpoMaTOrpauIecKuii METO ONPENCICHUS WH-
CeKTHIIM/Ia MOCIHJIAH B BOJE, B IUIOJAaX TOMAra M OryproB. UyBCTBUTEIbHOCTH
meroaa cocraBisieT B Boge 0,0025 mr/i, B miogax Tomara u orypuos 0,05 mr/kr,
BOCIIPOM3BOAUMOCTE MeTona - 87,5-97,7 %.

Tonxocnouinas xpauamoepadm;i — uHL;eKmuuu() MOCRUNIAH — OCmMAanio4Hble
Koaudecmed -4y6CcmeumenlbHoCcnib Mmemooa

Uwljby E uppwpbpn ppndwnngpudphly dbpnn gpnud, inihyh b Jupnigh
wuiniubpnud dnuyhjwtt htukljunpghnh dowgnpnuyhtt pwbwlubph npnpdwi
hwdwp: Zuynbwpbpynny WJuqugnyt pwbwlnipmniup opmd juqunud  k
0,0025 dg/, nthyh b Jupnitigh wwumnubpoud 0,05 dg/lig: Unpquwb dhohl
qnpdwlhgh k 87,5-97,7 %l:

Uppuwpokpu ppndunnwgpnieinil - hhublnpghn dnuwpyui - dhwgnppuyghi
pwlufikp - Ukpnnh gquyniiniyeint

An easy, fast and reliable thin chromatographic method for residue analytical
determination of Mospilan in water, cucumber and tomato samples has been
developed. The sensitiveness of the method is 0,0025 mg/l in water samples,
0,05 mg/kg — in tomato and cucumber. The recovery is 87,5-97,7%.

Thin layer chromatography - insecticide Mospilan — residues - sensitiveness
of the method

O0paboTka CembCKOXO3AUCTBEHHBIX KYIbTYP MECTUIMIAMH MOXET MpH-
BOJIUTHh K MX HAKOIUICHHIO B PACTEHHSX, TO3TOMY HAIWYHE OCTAaTKOB Mpemnapa-
TOB B ypo)Kae SIBISCTCS KPUTEPHEM, XapaKTECPU3YIOIIUM Ka4eCTBO MPOJIYKIIHH.
JlaHHBIE TOKCUKOJIOTHIECKUX UCCIICIOBAHUN HEOOXOIUMEI I yTOYHEHUS 703 U
CPOKOB 00pabOTKH IMpernapaToB IPOTUB OCHOBHBIX BpeIUTeNeH pacTCHUH.

Pazymeercst Uit ocymiecTBIeHUsS STOH 3aJaud HEOOXOAMMO HMMETh JOC-
TYMHBIE METOJBI OMPECICHUsI OCTATKOB MECTHIIUA0B. B HacTosiee BpeMs st
OIIEHKH OCTATOYHBIX KOJMYECTB WHCEKTHINAA MOCHHIAH TPUMEHSCTCS KH/I-
KocTHas xpoMarorpadus mpu BeicokoMm maBieHnn (HPLC), gato Tpebyer mopo-
rocrosiero odopynoBanus [2, 3]. B cBsi3u ¢ 3TUM HaMu pa3paboTaH CpaBHU-
TEJNBHO JOCTYMHBI METOJ Ul OLIEHKH OCTaTOYHBIX KOJIMYECTB MHCEKTHUIHIA
MOCIHUJIAH B BOJE M B PsJie CENbCKOXO3IUCTBEHHBIX MPOIYKTOB NP MPHUMEHE-
HUM XpoMaTorpauu B TOHKOM CJIO€.
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Mamepuan u memoduxa. Mocnunad - CHCTEMHbBIH WHCEKTHLHA KOHTAKTHO-
KEIyTOYHOTO AEHCTBHA, 3PPEKTUBHBIA B 60pb0e ¢ MpEeACTAaBUTEISIMH CEMeWCTBa Ue-
LIyW9aTOKPBUIBIX - Lepidoptera, TomyTBepHOOKPBUIBIX Hemiptera, TpunicoB — Thysanoptera,
TBepIOKpbUTbIX — Coleoptera W paBHOKPBUIBIX — Homoptera wu T.1. JIeWicTByeT Ha
LECHTPATBHYIO HEPBHYIO CHCTEMY HACEKOMBIX. [[pHHAICKUT K KIIacCy HEOHUKOTHHOMIOB [4].

IIpouzsoaurens: “Hunnon Coaa Ko., JIta.” SAnonus.

B Apmennn mpuMeHsieTcs B 3aKPBITOM TPYHTE IUIE OOpBOBI C TEIUTMYHOH Oero-
KPBIJIKOW TOMaTa U OTYpPIIOB.

JeiictBytomiee BemectBo Mocmiiana aneramunpuy (200 r/kr) - (E)-N-[(6-x10po-
3-mupuaunun) metuin]-N2-mmano-N1-meTunaneramMuaud. bermoe kpucramindeckoe Be-
mectBo. Touka xunenust 101,0-103,3°. PactBopsieTcst B aleTOHE, METAHOJIE, 3TAHOJIE,
xiopodopme, aneTOHUTpUIIE, TeTparuapodypane. PactBopumocts B BOAe mpu 25°
4200 mu/m. T. . 101,0-103,3°. Ommuprueckast popmyna - CioH;CINy. Monexyssip-
Hast macca 222, 68 r/moi. Crabunen npu pH=7. [Ipu pH=9 u temnepatype 45° noasep-
KEH THAPOIIN3Y U PA3TIOKECHHIO.

Crermudura: 97% tex, 20% SP, 20% SL, 40%WDG,70% WP, 70% SP.

Tokcukonorusi: LDsg: 217mr/kr (camert kpbica), 146 Mr/kr (camka Kpbica).

Xumudeckas CTpyKTypa:

CH, CHN

. £
CI@—CHZN!
= 8

C:N

Hpyrue kommepueckue HasBanus: “Assail” (Aventis), “Rescate” (Nippon Soda,
Aventis), “Saurus” (Nippon Soda, Aventis).

Dkempaxyusa npenapama u3 ananuzupyemoii npoost. Booa. 200 v Boas! HaH-
BAaIOT B JICJIUTEIBHYIO BOPOHKY, IPHOABIISIOT XMMHUYECKH YHCTHIM XJIOPUCTBIA HATpUi 10
00pa30BaHus HACBIIIEHHOTO PacTBOpa M JKCTParupyroT mpernapar xiaopopopmom (30 mur)
TpwKIB! 10 15 MuH. XJ0podOpMHBIN CIIOH CIHBAIOT, (DUIBTPYIOT Yepe3 BOPOHKY ¢ Oe3-
BOJIHBIM cyJjb(arom (0/B) HaTpusi B KOJOY /I OTTOHKHM PACTBOPUTENS M OTTOHSIOT XJIO-
podopm 110 oobema 0,2-0,5 mi1, ociie 4ero HaHOCAT Ha XpOMaTorpauuecKylo IUIACTHHKY.

IInoowt u secemamugnsle opzansvl momama, 02ypyoe.

Oxempakyusa xnopogopmom. 20-25 T Me3rH MOMEIAIOT B KOIOY C MPUTEPTOH
MPOOKOH, 3aJMBAIOT XJIOPOPOPMOM IO MOKPBHITHS MPOoObl. CMECh MEPEMEIIMBAIOT Ha
anrmapare JJIsl BCTPSIXUBaHUS B TeueHHe | 4, 3aTeM (QUIbTPyIOT. DKCTPaKIMIO ITOBTO-
psitot 2 paza 1o 15 muH. OObeJMHEHHBIE 3KCTPAKTHI BHIITAPUBAIOT.

Oxcmpaxyus ayemonom. 25 T pacTepToil B CTyNKe Me3rd 3anuBatoT 50%-HbIM
BOJHBIM pacTBopoM aneroHa (30-50 mur) u cTaBaT Ha Ka4yanky Ha 1 gac. [IpoOy oTdmis-
TPOBBIBAIOT Yepe3 OyMakHbIN (UIbTpP, CHOBA 3aIMBAIOT PACTBOPHUTENIEM U CTABAT Ha Ka-
YajgKy Ha 15 MHH, MOBTOPSIA 3Ty MAaHUIYJIALMIO ABaXIbl. OObEINHEHHbIE KCTPAKTHI
BoimapuBaroT. Octaetcst 25-30 mMu1 BOjBI, U3 KOTOPOM MpemapaTr MBaXKAbl H3BJICKAIOT
xsopodopmom (30 MJT) KaK OMHCAHO BBIIIE.

Ouucmra sxkcmpakmos. C 11e1b10 0CBOOOXKIEHUSI OT BOCKA NPHUMEHSIETCSI OUHUCT-
Ka alleTOHUTPWIOM: CYXOH OCTaTOK pacTBOPSAIOT B 3-5 MJI alETOHUTpPHIIA, TPUOABISIOT
50 M OUCTHILIMPOBAHHOW BOIBI M 2 T TOBapeHHOU comn. CMech BRIMOPaKHUBAIOT B Te-
4YeHue HOYHM. XOJOAHBIA PacTBOp (PUIBTPYIOT B KOJIOY, Ky/Ja 3apaHee BiuBaroT 30 mi
xsopogpopma. [lo okoH4yaHMM (UIBTPALIMU IKCTPAKT ITOMEIIAIOT B JIEJIUTENBHYIO BO-
POHKY M OTHEJSIFOT HW)KHHH XJIOPOGOPMHBIN CIIOH. DKCTPAKLUIO HOBTOPSIOT ABAXKIBI.
OObeMHEHHbIE SKCTPAKTHI MPOITYCKAIOT Yepe3 O/B CEpPHOKUCIBIA HATPUM M BBINApH-
BaroT 10 oobema 0,1-0,2 mi1.

CUIbHOOKpAIIICHHBIC PACTBOPHI 00CCIIBEUUBAIOT C IMOMOIIBIO JTOOABICHUS aKTH-
BUpOBaHHOTO yrisi (Mapku BAY), xoropslii pobasisitor B konamdectBe 5-10 1. KonOy
JepKaT B BOISHOW OaHe Wi TepMmocrtare npHu 65-70° B Teuenne 30 MUH, IOCIIE Yero
SKCTPAKT GUILTPYIOT Yepe3 CKIaayaThlii GuiabTp ¢ 6/B cepHOkHCIbIM HatpueM. Konbou-
Ky ¥ QUIBTP IBaXKIBI IPOMBIBAIOT XJIOPO(GOopMOM. DKCTpakT BeimapusaioT a0 0,1-0,2 v
1 HaHOCST Ha IUIACTHHKY.

CH,
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HOBBIIT METO/I OTIPEJIEJIEHUS] OCTATOYHBIX KOJIMYECTB MHCEKTULIUIA MOCITUJIAH. ..

Xpomamoepaguposanue. Ha cTapToByr0 JMHHIO IUIACTUHKH YEIICKOTO IIPOU3-
BoncTBa “‘Silufol-254 "MUKPONMIETKON KOJIMYECTBEHHO MEPEHOCHTCS OCTaTOK yNapeH-
HOTO JKCTpakTa. PsamoM ¢ mpoboil HaHOCAT CTaHIApTHBIE PacTBOPHI C PA3IMYHBIM CO-
nepxkarreM npemnapata (2-5-10 mkr). [Tocne 3Toro mIacTHHKY MOMEIAIOT B KaMepy s
XxpomatorpadupoBanus, Kyaa 3a 10 MUH 1O pasrOHKH HAJIMBAIOT PACTBOPHUTEND - I'€K-
can-anetoH (1:1).

[ocne momusitus nuHMKM GpoHTa Ha 10 CM, INITACTUHKY BBIHUMAIOT U3 KaMephl,
OTMEYAIOT JINHUIO HPOHTA M OCTABIIIOT HECKOJIIBKO MUH Ha BO3IYyXE.

[TnactuHKY cHadana 00padaThIBAlOT CMECHI0 OPOMGEHOIOBOTO CHHETO M HUTpaTa
cepebpa (1 mu aneroHa pacTBopsitoT B 50 Mr OpoM(EHOJI0BOTO CHHETO W JOBOIST IO
10 mut 1%-HBIM pacTBOpOM HETpata cepedpa B 30 %-HoM BogHOM areToHe. Uepe3 5 MuH
II0CIJIe OTIPBICKUBAHMS XpoMarorpaMMmy oOpabarsiBatoT 1%-HBIM pacTBOPOM JIMMOHHOW
KUCHOTHI Wik 10%-HbIM pacTBOPOM YKCYCHOHM KHMCJIOTHL. MOCIMIIaH IIPOSBISACTCS B BUIE
royObIx msiteH Ha sxentoM Qone. Koaddunuent pacnpenenenus (Rf) mpenapara na
riactuHke “Silufol-254” cocrasiuser 0,34.

KonuyecTBeHHOE OmpesieNieHe MPOBOIAT MyTeM BU3YaJbHOTO CPABHEHUS OKpac-
KU W pa3Mepa IATeH NPOoObl M CTAHAAPTHBIX PAacTBOPOB IO (opMyJie, MPEATI0KeHHOH
Kinucenko u np. [1]:

X =A/B,
rae X - cofepikaHue Iperapara B pode, B MI/KT HITH MT/IT;
A — KOJM4YeCTBO Npernapara, HaliJICHHOE ITyTeM BU3YaJbHOI'O CPaBHEHHS CO
CTaHAApTHBIM paCTBOPOM B MKT,
B — HaBecka mim 00beM aHAIM3UPYEMO IPOOBI B MT" HIJTH MIL
Mertposornyeckas XapaKTepUCTHKa METO/Ia NIPeICTaBlIeHa B Ta0. 1.

Tabauna 1. MeTpornoruueckas XxapakTepUCTHKA METOJIa

Amnanu- Cpennee Cran- Koadu- JHosepu- [penen

3upye- 3HaYEHHE JlapTHOE LUEHT TEJbHBIH obOHapy-

MBI ornpenene- OTKJIO- | Bapwauuu, % HHTEepBaj HKEHHUs,
00BEKT Hus, % HEHHE npu MT/1I,
p=0,05 MI/KT

Boza 97,7 2,5 2,5 6,2 0,0025
Orypust 87,5 10,9 12,5 12,1 0,05
Tomatsl 92,0 10,1 11,0 14,0 0,05

Pe3ynbTaThl McClieIOBaHMI MMOKA3bIBAIOT, YTO METOJA O0JagaeT BBICOKOW
qyBCTBUTEIBEHOCTBIO, YTO JaeT BO3MOYKHOCTh NPUMEHEHUs €ro IpU OIpeiaese-
HHUH MUKPOKOJIMYECTB MOCIIMIIaHA B BOJE, IUIOJIaX OTYPIIOB M TOMATa.

Taxum oOpa3om, pa3paboTaHa JOCTYIHas METOJHMKA OIPE/ENICHUsS OCTa-
TOYHBIX KOJIMYECTB MHCEKTHIMIA MOCIHJIAH, OCHOBaHHAs HAa TOHKOCIOWHON

Xpomarorpagum.
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hULNSNILEN NULNRLUUNA,
20UU4EsNkhE3NPLLELNRU
SNUBNCP UPUSNPESNRULULENT PNUUE NN,
uburnorauvhU LGt UNrTU3NERE3UL UUUPL

9.Q. uhuNNusuy, b.f. FUNTUUUN3UL
22 QUU Uwbplwpwinipyul b dwaptibph wjwinungpndwi jhinnpna, 2201, p. Upngjui

Puguwhuwyngt) E wqnundhpunny dhpnopquithqiubph hwudwljignipimuutph b
wginbn  wnw phwugnupndubph me gpuilg mnklgnn  dwiptubph  $nudnph
opquitfjuts b wopquitjuis Uhugnmpiniiitkiph thnpuuljpyydut mbwlnipeinitn:

Zunlwlkgnipntl - phwgnnpndakp - wgnunpppuwghw - wgnunpulnkp - pughyakp

Brrsiena crocoGHOCTE TpaHC(HOPMAIMU OPraHHYECKUX M HEOPraHHYECKUX
coenuHeHHH Qocdopa B coolmecTBaXx a30THUKCHPYIOMIHUX MHUKPOOPTaHU3MOB,
HPUCYTCTBYIOIINX B HUX JHa30TPO(OB ¥ COMYTCTBYIONIUX UM OaKTEepHIl.

Coobugecmeso - ouazampogut - azomepurcayusi — azomodoaxmep - 6ayuiLbl

The ability of communities of nitrogen-fixing microorganisms and diazotrophs
existing there as well as accompanying microbes to transform organic and non-organic
compounds of phosphorus is established.

Community — diazotrops - nitrogen fixation — azotbacter — bacilla

Zuyunbh k, np, Uph pwpp dhipnopquuthquubkp nibwly bt hwipwy-twgbnt
htswtu dnudpnph opquuwljut vhwgmpinitibpp, wjiybu bk wiyniskh
hwtpujhtt dhwgnipniuubpp Jepuskint (nuskih dutiph: Ujn dhljpnopgquithqu-
ubpp Juplnp owbwlnpnit otk poygubph $nudnpughtt vbinuenipiut
Jupquynpiwb n1 pippuwinynipjut pupdpugdwt gnpsnud: 8nyg k inpqws, np
$nudnpp mwpuwnidnng vhipnopquithquubpp wyy pynwd wwl Bacillus polymy-xa
nbkuwlp, ntwl bt wowowgbnt wnipuhttwbdw b ghpipthtwdwb wyni-
pEn (6(: FEpJwshg Liukng yuwwnwhwlwu sk, np yipekpu B. polymyxa -u oq-
nwgnpéynud £ npuyjbu puljnbphw) yupupunwiynip swpwuph &wljuntnh wép
hupwutint hwdwp (4(:

dbpoht Epynt nwubwdjulubpnud dbp Ynnilhg niundtwuhpdb) Eu
nuppkp pnyubph wpdwnwhtt gniwmd qupqugnn wqnundhpunn dwbpk-
utiph hwlwlbgmpmitibph (UUZ) Quqdp, JEhuwpwbwlub wnwbdbw-
hwunlnmpmniuubpp, dhipnopquthquubtph thnjuhwpwpbpnipjut prpuhuwnnily
punypl nt wgqnunbhpuwghuyh hwpgbkpp (1, 2(: Uwluyt, pughwtnip wndwdp
wpwdd vwluy bbu mbnbynmpnitubpt wyt dwuhl, phk WUZ-ukph juqunid
wnluw ki $nudpnph dhwgnipmiiubpp hnjowlbpuynng  dhpnopquithquukp:
Ukpjuyugdws wopwwnwipp wghpjws b wyn nipnmipjudp dkp junwupws
niuntdbwuhpnipyniaubphte

Ynip b Jkpan: Mundtwuhpnipinibiiph e 5o hwinhuwgl) Zujuunwbh
wnwppkp hnnkphg, optinhg nt hwguqgh pnyubph wpdwwnwiht gniughg twpuhinud dkp
Ynnuhg dbyniuwgus 140 UUZ-ubpp, ppuignd qupqugnn nhwgnupndubpt nu
niklgnn wy] dwbpkukpp:
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Onpdwplyus hudwljignipniuutph nt Ynyunnipwitph $nudpnph opquimjus b
wbopqutwjut vhwgnipmniuutph hwipwjiuwgdwut m hnpwlbpydut ntwynipniup
npnpyty E Ukulhtuygh (1. (NH4)2 SO4-0,5, NaCl - 0,3, KC1 - 0,3, MgSOs — 0,3, FeSOs4 — htun,,
quniynqu - 10, CaCOs -5, uniyjkhtwppnt -5, wqup - 20) b Mhynduljuyuyh (NaCl - 0,2,
MgSOs — 0,1, MnSOs4 — htw., FeSO4 — htin., qpniljnqu -20, Cas(PO4)2 — 5, mqup - 20)
utinudhowuyptpnud, nputg qupqugdwi nt CaCO3-h b Ca3(POs)2-h wnwpwnisdmb
qnuuh wnwewgdw hwnlmpjut hhdwt ypu 3(:

UUZ-ubpmd  qupquignn Ynyunipuiibph wgnuh $hpudwt wlnhynipniup
Eptip Ypyunnnipjudp npnoyl) E wghnpjktughtt Epwtwlng dhuingpunuynt 3 dj htinnly
utinudhowuyp wupniuwlnn wkiuhghihth upguyutpnud 5(:

Upnym apakp o phinuphnid: Un. 1-nud qinbndus ndjujutnhg yupgn-
pno bjuwwnymd b, np mundbwuhpdus UUZ-ukpp b wyinbkn wniw wpwdht
Ynyunipuwbkpp hpdtwjuwind odnjws Et opqubwlwi dnudnpp hwbipuy-
twgubnt huwnlmpjudp: Uy wnwbdtwhwnnmipjudp odndws tu twb nhw-
qnuipndubpp, stugws Pnudnpph wbopquiwlmbt dhwnipmitttph  thnpjuw-
YEpydwt hwwnlnipmiup tnpdwplus 42 ny uhdphnnhl] wgqnubhpuw-
wnnputphg vhuytt Gpyniuh dnn b huynbwpbpdt;: Ubhopqutuljut $nudnph
nuwpwnisdwb mbwlnipmniup, ptyybu b vywuynd Ep, hhdtwljutnid b hwjn
t kit UUZ-ubkph b ppubgnid qupqugnn nhwugnunpndubphtt ninklignn npny
puuntphwttph dnw:

Ungniuwly 1. Opquitufuwt b whopqutwlut $nudpnpp thnpuwlpynny
UUZz-uliph b tputg Yndwnukunibph phyp

Nuunudtwuhpus
UUZ - ukp, UUZ -ubkph b Opqutwufule Cas( PO4)2 - p
Ynupampubtn | yaqmmpabbah $oudnpp hnfuljbpunniikp
rhyp hwbipuwjiugngibp
UUZ-ukp 31 19 16
Thwgnunpndubkp 42 34 2
TYhwqnupndubpht 67 55 26
nupklgnn wy
pujunbphwibp

Unwdtwytu nipwgpuy k wylt hwuwnp, np Zujwunwh hnpbpnud Jks
nuwpwénid nitkignn wgnunpuwlnbpp odnus sk dnudnph hsyhu opqu-
twlwb, wbybu L wbopqutwlut dJhwgmpinitubph tnpwulbpydut
huwnlnipyudp (wr. 2): Opqubwlw dnudnph pniy] mupunisnd tjuwndb) b
dvhwjt A. armeniacus-h Unw, stuyws wyn hwnlmpjudp odnjus ku
thnpdupyus wy) ghinkph ywwnlwinn nhwgnupndubpp: by JEpupbpmd k
wbopqutuljutt $nudnnph thnpwljbpydwip, wyw whwnp k tok), np ntuntdtw-
uhpywé nhwgnuipndubphg wyn hwwnlnipmiup h hwyn t ) dhuyu Clostridium
sp-h (wn. 2) b Ubwtth wjuquip ophg twpijhund dbp Ynnuihg dEyniuugdus
Klebsiella sp. 56 -h Unun:

Un. 2-mud ubpujugdus ndjuutiphg yupgnpny tjuwnygnid E twl, np
$nudnph whopquimjut vhwgmpiniiubph thnppowljipydwt  hwnlnipjudp
wpwhdtwybu wsph Eu pull) UUZ-ubkpnid ghwuqnuupndubphtt ninklgnn wyo
pulunbtphwttpp, npntp ntbwl skt dhpul] wgnu: Unwugdws wndjujubpp
Juplnp i UUZ-ukpnd qupqugnn wwppkp dhipnopquuhquubph fhiuw-
putujut wnwbdtwhwnlmpniuttph b pputg dhol gnnipinii nikgnn
npndhjuljut juybph pugwhwyndwt wenidny:
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1hULNSLADLES NUCNRLUUNN, 2UTUYESNRESNRULLEMNRU $NUSNCE
UPUSNRESNRULEL L. ..

Unmiuwl 2. UUZ-ubkph b tpubg Yndwnubkinutph $nudnph dhwgmpmniutph
thnwltpyudwut wnhynipeniip (CaCOs-h b Cas(PO4)2-h (niddwt qnuwgh npudwghdp

-]
Thwqnupndubp b Ugqnunp Ukuyhtugh Nhlynyu-
UUZz-ukp upwg nnklgnn wy $hpudwin uliiu- Juyugh
puuitphwikp niwlynipjniup dhowquyn uliinu-
Uhgujuyp
huwdwljignipniu - 10 14
A. armeniacus - 7 0
A42 Klebsiella sp. - 8 0
Bacillus sp. - 8 0
Erwinia sp. - 8 12
hwdwljignipmniu - 12 14
A. chroococcum - 0 0
Clostridium sp. - 12 14
ve7e2 Pseudomonas sp. 1 - 8 16
Pseudomonas sp. 2 - 8 12
Klebsiella sp. - 8 12
huwdwljignipmniu ) 10 18
A. chroococcum
Mycobacterium i 0 0
98 - 45 4 > - 0 0
Klebsiella sp. i 10 12
- 0 0
Pseudomonas sp.
huwdwljignipmniu - 8 16
A. chroococcum - 0 0
99 (96 Klebsiella sp. 1 - 8 12
Klebsiella sp.2 - 10 10
Pseudomonas sp. - 8 0

Zupyh wnubny ubpluyugyusp Yupbih b Eqpujugul), np ptwufui
wuydwbubpnd thnpdwplyws UUZ-ukpp, qupquiuyny hwuguqghubph wp-
duwnwghtt gnuwgmud, Jupnn bu qquihnplt tyuwunt) poyubph hsybu wqn-
wnuyhl, wybybu b nudnpuyhlt uinunnipyuiip:
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BUOAKYCTHUYECKAS XAPAKTEPUCTHUKA
AM®UBUU APMEHUU

9. M. E'NA3APSH

Epesanckuil 2ocyoapcmeennbiii ynusepcumem, kageopa 300102uu

HccnenoBansl OpadHble KPUKU Pa3IMYHBIX MIPEICTaBUTENEH Kiacca aMpuOHid,
OOHTAIONIMX HAa TEPPUTOPUM APMEHHMH. YCTaHOBIICHO, YTO MHOTHE IapaMeTphl
3ByKOB aM(uOumii SBISAIOTCS BHAOCHEIU(PHUIECKMMH M MOTYT BBIIIOJHATH POJb
OCHOBHOTO M30JIMPYIOIIETO (hakTopa.

Ampubuu — buoaxycmuxa — 6paunbie KPUKU — U30OAUPYIOUUE MEXAHUZMbL

Zhnmwgnuus tu kpykugunubph nuuh wwppbp tbpfuyugnighsitph
qniquynplwt dwyubipp: Zwunwnyws b, np pytugunitnh duwyubph vh owpp
swthwihobplt niukh wbuwluyhtt Bwitwlmppit b Yupnng o junwpbp
hhdtwljub dkyniuwgnng qnpénuth nhip:

EpyhLigunibp - fEhvwwlniunplu - gnigunnpinl duylbp -
UEgnmuwging dkpnuithqubkp

The mating calls of different representatives of Armenian Amphibians are
investigated. It was revealed that most of parameters of amphibians' calls are
species-specific and may realize an isolating factor role.

Amphibians, bioacoustic, mating calls, isolating mechanisms

Amphibian - bioacoustic - mating calls - isolating mechanisms

B nmocnenaue rogpl 0codboe MECTO B sy METOJIOB HCCIICAOBaHUS (payHbI B
1esoM, u 0aTpaxodayHbl B YaCTHOCTH, 3aHUMAET OMOaKyCTHKA, BO3HHUKIIAS KaK
007aCcTh 300JI0THM OYEHb AaBHO. [IpeiMeToM OMOaKYyCTHKU SIBJISCTCS M3ydYeHHE
OMOJIOTHMYECKUX CHTHAJIOB, CIMOCOOBI KOMUPOBAHHS B HHUX OHOJNIOTHYECKOU
I/IHq)OpMa]_[I/II/I, MEXaHM3M HUX BOCHPOU3BCACHHA, MIpHEMa W aHain3a, UX poJib B
MOBEJICHUH, a TAKKE 3BYKOBOE OOIICHHE )KUBOTHBIX B TOIMYJISAIIUU U OHOIIEHO3E.
B Haubonee pa3Butoii GopmMe 3BYKOBasi CUTHANM3AIUS BCTpEUaeTCs y OecXBoc-
TBIX aM(UOHIA.

B cuty BBICOKOH crieranu3aiiy 00JIbIIMHCTBA BUOB U MIPUYPOUCHHOCTH
OTJCIBHBIX TOMYJSIHUNA K HEOONBIIMM Y4YacTKaMm, MPOCTPAHCTBCHHO H30JH-
POBaHHBIM JIPYT OT HApyra, y aMm(uOMii 4acTo HAOIIOAIOTCS TeorpaduiecKue
pa3inirg B pa3HbIX aCIICKTaX 6paquro IIOBCIACHUA, B TOM YHUCJIC U B 6pa'—IHBIX
KpUKax. Y BHUJIOB C IIMPOKHM apeajoM reorpaduueckas W3MEHYMBOCTh Opady-
HOT'O KPHKa MOXET BBIPAKATHCA B PaA3MYMIX M0 JOMUHHPYIOMICH YacToTe,
4aCTOTC HMITYJIBCOB B IICCHEC, IMPOJOJDKUTCIBHOCTH KpHKa U CKOPOCTHU €TI0
MOBTOpPEHUs. Takue ke pa3auuvs HaONIONAIOTCAd M B OpayHBIX KPUKaX CUM-
MATPUUCCKUX TOMYJISIUI ONU3KUX BHIIOB.
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HecoMuenHo, 910 BO MHOTHX CIyYasx BHIOCTICIIM(IIESCKHIE YepThl OpavHOro
KpHKa CITOCOOCTBYIOT TIPaBWJILHOMY BBIOOPY TapTHEpa ¥ CTPaxylOT BHI OT
THOPHIM3AIN I HAIPacHON TpaThl PEMpOMyKTHBHON SHeprur. OIHAKO eci Obl
OpauHbplii KPWK pa3MYHBIX BHIOB BCETJa CIYKWI HAASKHBIM H30JIHAPYIOIINM
MEXaHU3MOM, TO Y aM(HOHi, BEPOSTHO, HEe OBLIO OBI CTOJB OOJIBITIOTO pa3HOO0pa3ws B
cpokax ® crocobax pasMHOKeHHS. OOBIMHO B Ka4deCTBE JOTOJHUTEITHHBIX
BUIOCTICTI(DMUCCKUX KPUTEPHEB y aM(pUOWi BBICTYIAIOT €IIe W TaKTWIHHBIC
Pa3IPKUTEN, BU3YaIbHBIE W OOOHSTEIBHBIC CTUMYJIBI, (DF3UOJIOTHUYECKHE U
3TOJIOTUYECKHE OCOOSHHOCTH, Pa3Iyksl B Pa3MEIeHIH TIOFOIIUX CAMIIOB M, HAKOHEII,
pazmmums B MEeCTax M CpPOKax pasMHOKEHWs. Tem He MeHee, Cpel pa3HOOOpa3HBIX
3BYKOBBIX CHTHAIOB, W3/IaBaeMbIX amM(puOusMu, OpaqHblii KPUK — CIUHCTBECHHBIN
CHTHAJI, BRITOJTHSTIOIINH POJIb OJIOKHAPYIOIIET0 THOPHIM3AIIIO MEXaHH3MA.

Hamu Opimm mccrnenoBaHbl OpadHble KPUKH Pa3lUYHBIX TpeACTaBUTENCH
Kitacca aMm(puOuii, OOUTAIONUX HA TEPPUTOPHH APMEHHUH.

[Ipu rccnenoBaHNM 3BYKOBBIX CUTHAIOB, N31aBAEMBIX OOBIKHOBEHHOW dec-
HOYHUIIEH, HAaMH OBIJIO yCTaHOBIIEHO, YTO 30HA MOBBIIIIEHHON YyBCTBUTEIHHOCTH
K 3ByKOBBIM CHTHajJaM y OOBIKHOBEHHOW UYECHOYHHWIIBI COCTABIISIET IIPHUMEPHO
500-1500 T, mpu 3TOM OTYETIMBO BBIPaKEH Y4YaCTOK HAWBBICIIEH UYBCTBHU-
temsHOCTH B 800 ['11 [1].

Hammume nByx rtpynm gapesecHbx Jjarymek (H. savignyi mw H. a.
schelkownikowi) B ApMeHHH OYEHb NMPHUMEUYATEIHHO W TOJHUMAET BOIPOC HX
JKOJIOTHYECKNX MoTpeOHOocTe. KapTnHa pacmpocTpaHeHHs 3THX ABYX BHIOB
JPEBECHBIX JIATYIIEK IT03BOJISIET TMPEATIOIDKUTH, YTO OHU MPENBABISIIOT pPas-
JUYHBIE TPEOOBAHUA K SKOJIOTHIECKIM MTapaMeTpaM MeCTOOONTaHHHA.

Jlnama3oH 9acToT, Ha KOTOPBIX 3aperucTpupoBaHBl Kpuku H. savignyi,
nexuT B ipoMexyTke ot 0,15 mo 2,2 xI'm, Hanbompiee nx 3HadeHue — 0,5 —
cootBercTByeT yactote 1 kl'm. Cnektp curnanoB H. a. schelkownikowi pacrmo-
noxkeH B mpenenax oT 0,12 mo 1,3 xk['m ¢ makcumymom Ha gactore 0,8 kI [3].
Crextp curHanoB H. a. arborea Hambonee BBHICOKOYACTOTEH M3 3-X HCCCIIEIO-
BaHHBIX TPYII KBAKII, HIDKHAS W BEPXHSS TPaHUYHBIE YacCTOTHI €ro Ooublle,
YeM TaKOBBIE IS 2-X APYTUX MOJIBUIOB OOBIKHOBEHHOW KBAKINW, IHATA30H
3aHMMAaeMBIX YacTOT B OTOM Clly4yae Takke HauOombIIuil. | paHWYHbIE YacTOTHI
OpayHBIX KpUKOB H. a. schelkownikowi iMeroT HanMEHbIIIee 3HAYCHHUE, 00JIaCTh
9acTOT, Ha KOTOPBIX HM3JIyYalOT 3TH XUBOTHBIC, TAK)KE 3aHUMAET HaMMEHBIIIHHA
nuama3oH. CHeKTp 3BYKOBBIX CHTHAIIOB H. savignyi 0 BCeM STHM IapaMeTpam
3aHMMAET MPOMEXKYTOUHOE TTOJIOKEHHE.

Takum oOpazom, kpuku H. savignyi CHIBHO OTIMYAIOTCS OT KpUKOB H. a.
schelkownikowi, HeCMOTpS Ha TO, YTO JIBA 3TUX IOJIBHIA JOBOJLHO OJIM3KU Teorpa-
¢uaecku. [Ipu 3Tom Opaunsie kpuku H. a. schelkownikowi w3 ApMeHNUH UMEIOT
OoJbITiee CXOMICTBO MEX Ty ¢ KpukaMu H. a. arborea u3 L{enTpamsaoit EBponbl.

BpauHble KpUKU 03€PHBIX JIATYIIEK COCTOST U3 TPYI UMITYIBCOB. AMITIH-
Ty/a UMIYJIBCOB B Hadaje KakKJOW TPYTIIHI SBIISIETCS HEOOIBIIIOH, 3aTeM OBICTPO
YBEIMYUBAECTCS W OKOJIO CEpeWHBI JOCTUTAEeT MAKCHMyMa, 3BYKOBas DHEPIHA
pactpenenserca B OCHOBHOM B juariazoHe yactoT 1500-2500 I'. YcranoBieHo
Tak)Ke, 9TO MHOTHE ITapaMeTphl KPUKOB O3E€PHBIX JITYIIEK KOPPETUPYIOT C TEM-
repaTypoit Bomsl [5]. Ilpy TOBBIIEHWH TeMITepaTyphl COKpariaeTcsl Kak JTd-
TEIHHOCTh KPUKOB, TaK U TIEPEPHIBBI MEXIYy HUMH. DTH U3MEHEHHS OTPaKAOTCA
¥ Ha TIepro/ie KPUKa, YTO OCHOBBIBAETCS HA OTPHIIATEIHHON KOPPEISIIUH TpexX
MmapaMeTpoB KpUKa ¢ TeMIIepaTypoi BOIBL: ITHTEIHHOCTH TPYIIIBI UMITYJIECOB,
WHTepBaja MeXIy HIMH U YMCIIa UMITYJIBCOB Ha TPYIIY.
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Kak moka3pIBalOT MHOT'OYHMCICHHBIC HCCICIOBAHUS, MMapaMeTpbl OpadHbIX
KPUKOB KpaiiHe 3(()eKTUBHBI B HHTEPIIPETAIUN CUCTEMATHICCKUX B3aUMOOTHO-
MEHUH, TOCKOJBKY OHH KOAWPYIOT pas3IudHble TUIB WHpopManuu [6]. B
PENPONYKTUBHBINA TIEPUOJ UMEHHO OpayHBIN KPHUK BBIMOJHAET POJIb OCHOBHOTO
M30JIUPYIONIETro (hakTopa s MPeACTaBUTENCH Pa3HBIX BUIOB M CONMIKAIOIIETO
¢akTopa s ocobel ogHOro BUAa. M WMEHHO STO JAenaeT ero BHIO-
crenu(pUIecKuM MPU3HAKOM.

Takum o00pa3oMm, B pe3yibTaTe MPOBCIACHHBIX UCCICAOBAaHUN HaMU
YCTaHOBJIEHO, YTO MHOTHE MapaMeTphl 3ByKOB aM(UOHii SBISIOTCS BHUIOCIICIIH-
¢uaecknMu. ITO — IIIMTENFHOCTh KPUKa, aMILTUTYJHO-BPEMEHHBIE XapaKTepH-
CTHKH OJMHOYHOTO MMITYJIbCA, HAJIMYUE WX OTCYTCTBUE MEKUMITYJIHCHOIO
WHTEpBaja, 3aBUCUMOCTh 3THUX MapaMeTPOB OT TEMIIEPaTypbl BO3/AyXa WU Tena
KUBOTHOTO H T. JI., YTO COTJACYeTCsI C TaHHBIMH, UMEIOIIUMHUCS B JTUTEpaType
[8]. B cBs3U ¢ 3TUM, IPUMEHEHHE METOJUYECKUX MOIXOJ0B OMOAKYCTUIECKUX
WCCJICJIOBAHUN JUTsl BBISIBIICHUS (DHIIOTEHETUYCCKUX CBS3CH, a TaKKe CHUCTe-
MaTHYeCKOTO CTaTyca TMpeICTaBUTENel alIonaTpUYecKHX BHJIOB H B
O0COOCHHOCTH BHIOB, OOpPa3ymOIMX KOMIUIEKCHI, BIIOJHE ompaBmaHHo [2,8].
Bonee Toro, Takoi MOAXON TO3BOJISCT BBIACIATH BHYTPH KOMILJICKCOB
CaMOCTOATENbHBIE BHUIBI, YETKO pa3jHyalonfecs 10 OHOaKyCTHYECKUM
mapaMerpaM, B YacTHOCTH [0 XapaKTePUCTHUECKUM IPH3HAKaM OpadHbBIX
KPHKOB, a 3HAYUT — BO3MOXXHOCTH BHYTPHUKOMIUICKCHBIX CIIAPUBAHHN U CYIIECT-
BOBaHUW MEXaHU3MOB HU30JsAuu [4,7,9].
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