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COIEPKAHHUE U PAIMOYYBCTBUTEJBHOCTD KJIIETOK
BAKTEPUM POJIOB PSEUDOMONAS U BACILLUS B OBPA3IIAX
MOYB U3 YYACTKOB, IPUJIETAIOIIUX K APMSHCKOM
ATOMHOM DJIEKTPOCTAHIIUA

I.9. XAYATPSIH', H.U. MKPTUSIH', H.B. CHMOHSIH',
B.B. APAKEJISIH?

1 . N 2 .
Epesanckuil pusuveckuti uncmumym, ~Epesanckuil 20cyHusepcumemn
garnik@mail.yerphi.am

U3 06pasioB mouB, B3ATHIX U3 paliOHOB, MPUIIETAIOMNX K APMSHCKOI aTOMHOI 37€KTpo-
CTaHIUH BAOJH MPEUMYIIECTBEHHOTO HAIPABICHHUS BETPOB, BBIICICHBI MPEICTABUTEIN CPABHH-
TENBbHO PaJUOYyBCTBUTEIBHBIX OJIM3KOPOACTBCHHBIX BHIOB OakTepuil Pseudomonas putida n
P. fluorescens u CpaBHUTEIIBHO PaIMOPE3UCTEHTHBIX Oauwiut Bacillus mesentericus n B. subtilis.
HccnenoBaHo UX KOJMMYECTBEHHOE COAEPKAHUE B MOYBAX TOUEK MOHHTOPUHIA H PajIHO4yBCTBH-
TenpHOCTS. I10KA3aHO, YTO B IOYBAX C IOBBINICHHBIM COZEpKaHHEM '°'CS KOIHYECTBO KIETOK
Pseudomonas Hwxe, Ipu 3TOM pPafHOPE3UCTEHTHOCTh MX HECKOIBKO moBbImIeHa. ComepikaHue
KIIETOK popa Bacillus BapeupyeT 0e3 onpeneneHHOH 3aKOHOMEPHOCTH, a KPUBBIE BBDKUBAEMOCTH
HMEIOT MPaKTUUECKH ONHAKOBbIE XapaKTEPUCTHKH BO BCEX TOUKAX.

137
Apmanckaa ADC — codepoicanue ¥ Cs 6 nouse — uucnennocme Guomunos Pseudomonas —
paouoyyscmeumenviocms P. fluorescens — uucnennocms B.mesentericus —
paouoyyecmeumenvHocms B. subtilis.

Pwdhutph gbph2tunn nunnnuejwdp Iwjywywu wnndwihu  EGGunpwywjwupu hwpnn nw-
nwépubph hnntphg ybpgpwé uunpubphg wlswwnyt) U pwjwywuhl nwnhnggujniu, unin wgguwyhg
Pseudomonas putida W P. fluorescens pwiuntphwubph nbuwyutnh, W pwywywuhl nwnhnywniu
Bacillus mesentericus W B. subtilis pwghiutph Ubpywjwgnighsubn: Nunuduwuppytp B npwlg pw-
Lwywywl wwpniuwyngyniup hnnbph Unuhwinphugh YewnGpnd W nwnhngqquiniunce)nip: 3Gunw-
gnunteintlutnp gnig Bu nytl, np hnnnd B7cs pwlwyh pwnén wwnpnibwyniejwl nGwenwd gnwugyby
t Pseudomonas gtnh pehoubph pwliwyh wwlwu, wjuhls nwnhnywniuneiniup Uh thnep wybjwgty
Bacillus wtuwyutph pehgubph  pwlwyn nng  wwnwgentd  nwwnwuyntd £ wnwlg  npnpwyh
ophUwswihnijwl, huy YeLuwywiniunipjwl Ynpbpu nluEl gnpélwywund Jhwudwl  puncewantp
Unuhwinphugh pninp Yewnbphg wtgwnywé peghgubph hwdwn:

Suyywlwl UEY — ¥7Cs wwpniwynipyniup hnnnid — Pseudomonas phninpwbnh pwlwlp —
P. fluorescens-h nwnhnqquyntuntntn — B. mesentericus-h pwlwlp, B. subtilis-h
nwnhnluwynLuntentup

From the samples of soils taken from the sites adjoining to the Armenian Nuclear Power Plant
along the predominant direction of winds representatives of rather radiosensitive closely-related
species of bacteria Pseudomonas putida and P. fluorescens and rather radioresistant bacilli B. me-
sentericus and B. subtilis were isolated. Their quantitative content in the soils of monitoring points and
radiosensitivity was investigated. It was shown that in soils with the raised quantity of "’Cs the
amount of Pseudomonas cells is understated; contrariwise their radioresistance was a little bit raised.
The maintenance of cells of Bacillus species varied without certain law, and survival curves had
practically identical characteristics in all the points.

Armenian NPP — content of "’ Cs in the soil — quantity of Pseudomonas biotype, radiosensitivity
of P. fluorescens, quantity of B. mesentericus — radioresistance of B. subtilis.
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ITocnencTBust HemocpeACTBEHHOTO Bo3aencTBUs ApMsiHCKoH ADC, a UMEHHO Oc-
HOBHOTO PajIMOaKTUBHOTO KOMIIOHEHTa BhIOpachiBaeMbIX aspososeil — ’Cs na uHTer-
palibHOE CoziepKaHue MUKPOOPTaHU3MOB B 00paslax Mo4Bbl, npuieratomeid Kk ADC, Ha
(oHe TTI00aTBHBIX BEITACHAN pacCMaTpPHUBAIICh B padore [11].

Crnemyer OTMETHTH, YTO TIPH UCCIICAOBAaHUN PEaKIIMU MUKPOOHOTHI HA H3MCHEHHUE
CONIEpKaHUS PATUOHYKIUAOB B TTOYBE HH()OpPMATHBHA TaK)Ke OICHKA YHCICHHOCTH OT-
JIeNBHBIX BHJOB, COCTABISIIOIIMX MUKpOOHOEe HaceneHue mouBbl. He MeHee mHpopma-
THBHO W OMpEZeNCHHE PagnoOHOIOTHYECKIX MapaMeTPOB KPUBBIX BBDKUBAHUS KIETOK
OTIENBHBIX BUIOB MUKPOQIIOPEL. M3BECTHO, YTO B MPUPOJHBIX YCIOBHSX B MOITYJIALIUSIX
Pa3UYHBIX JKUBBIX OPraHM3MOB MO/ BIUSHUEM BO3JCHCTBHUS MMOBBIIICHHOTO €CTECTBEH-
HOTO ()OHA MOHM3HUPYIOILETO U3TyUeHHUs (HAIpHMep, Ha MECTax BBIXOJa PaJHMOaKTUBHBIX
PYA) ¥ aHTPOIIOTEHHON KOMIIOHEHTHI, CBSI3aHHOW C JIESTENbHOCTHIO YeJOBEKa IO HC-
MOJIb30BaHUIO aTOMHOM 3HEPIUH, MPOUCXOAT Pa3IMUuHOrO Poja aJanTHBHBIE U3MEHE-
HUSI, MOOWJTU3YIOTCS perapaliOHHbIe BO3MOXHOCTH OPraHW3MOB, YTO B KOHEYHOM Cue-
T€ MPHUBOJUT K YBEJIMYECHUIO PAJMOPE3UCTEHTHOCTH HA TIOMYJISLMOHHOM YPOBHE MU U3-
MEHCHHUIO UX PaJHOOHOIOTHICCKUX XapaKTEPUCTHK. [IpH 3TOM BEpOSITHOCTh N3MECHCHHUS
PaxroONOIOTHYECKIX TapaMETPOB PaJHOYyBCTBUTEIFHBIX OPraHM3MOB OOJbIIe, YeM
paauoOpe3UCTEHTHBIX [4, 14].

B xagecTBe 00BEKTOB AN PamnOOHOTIOTHYECKIX HCCIIEIOBAHMM, COCTABISIONINX
OaKTepHaIbHYI0 MUKPO(MIOPY MOYBBI HCCIEAYEMBIX palilOHOB MOHHUTOPHHTA, MBI BEIOpa-
T Ki1eTku Oakrepuit Pseudomonas n Bacillus. Beioop ObII cieaH B COOTBETCTBHH C
JIUTEPaTYPHBIMHU JTaHHBIMH: Pseudomonas B KauecTBe Hanboliee pagrovyBCTBUTEIHLHOM
COCTaBIISIONIEH OaKTepUaIbHOTO HACeJIeHHs MOYBHI, a Bacillus — Hanbonee pe3nCTEeHT-
HO# [6, 15]. EcrecTBeHHO, YTO i1 TIPOBEICHHUS CPAaBHUTENBHBIX HCCIEIOBAaHUN TIO
OLIEHKE YHUCIEHHOCTH M PaJMOYyBCTBUTEIBHOCTH OTAEIBHBIX BHJIOB, (HOPMHPYIOIIUX
MHUKpPOOHOE HacelleHHe MOYBbI, HEOOXOIUMBIM YCIOBUEM SIBJISIETCS] UX HAJIMYUE BO BCEX
Toukax HaOmoaeHus. OHAKO MICHTUPHKALKS KYJIBTYP — 3TO AOCTATOYHO TPYIOEMKHI
W JUIITENBHBIN Tpoliecc. B ¢Bs3M ¢ 3THM nepen HaMH BCTajla 3a/1a4a pa3padoTKH KOMII-
JIeKca MpoLeayp, KOTOPIH MO3BOJMI Obl B KpaTyalIne CPOKH M OrpaHHYCHHBIM YHC-
JIOM OTHOCHTEIIFHO IPOCTHIX Ollepalii BBIIBUTH B aHAJIH3UPYEMBIX 00pa3lax UCKOMBIE
KYJBTYPHL

Mamepuan u memoouka. OT60p 00pa3LOB MOYB U ONPEAeICHNE YUCICHHOCTH MUKPOOpra-
HU3MOB IIPOBOJIMIIA B COOTBETCTBHU C METOAUKOM, IETATBHO ONMMCaHHOU B pabore [11].

Jst oGecriedenust GOIIbIIEH JOCTOBEPHOCTH MOTyYaeMbIX Pe3yIbTaTOB IPOBOIMIN TTapa-
JIeTIbHBIE BHICEBHI Ha Yamky Iletpu ¢ msconenTtoHHbIM arapoM (MITA) n3 ncxomHbIX MpoOGHPOK €
BBIOpaHHBIMHU PA3BEICHUSIMHU KIIETOUHBIX CYCIICH3HUH, a TaK)Ke IMOBTOPSUIN KCIEPUMEHTHI Ha KaX-
JIoif TOUBEHHOH Mpo0e He MeHee TpeX pas.

Memoowr gvidenenus u udeHmuurayuy MuKpoopeanuzmog. VineHTudukanmo MAKpOOp-
TaHU3MOB IIPOBOJAWIIM C HCIIOJIb30BAaHUEM IPHEMOB M METOAOB TPAJUIMOHHOW MHKPOOHOJIOTHH,
MPUMEHSIS KJIACCHUYECKUE CEJIEKTUBHBIC U DJIEKTUBHBIC cpeibl U moaxoxsl [1-3, 5, 7-10, 13, 16-19].
Hmxe npuBoasTcs mary, BEIpabOTaHHBIE JUIS JOCTHXKEHHS TTOCTABICHHOW IIENH, U MEpeYeHb OC-
HOBHBIX CpeJl, KOTOpbIE NPU MPOBEACHNH aHAIN3a OAaKTePUAIbHBIX KYJIBTYp OBUIM MCHONB30BAaHbI
JUISL KX POCTA.

Tacmepuzayus [7, 10]. B kadecTBe mepBOro 1mara Ha MyTH K BBIJICIICHHIO OaKTEpHA pHMe-
HSJIH TePMOOOPaOOTKY HCXOTHOU MOYBEHHOW CYCIIEH3UH, YTO MO3BOJIMIIO OTACIHUTH CIOPOOOpa3yo-
mme Oakrepun (Oammiuiel) OT HecropooOpasyromux. s 3ToH Lenu anuKBOTY M3 COOTBETCT-
BYIOIIETO pa3BeleHHs OaKTepHaNIbHOI CyCIIeH3WH MporpeBanu B TedeHHe 20 MHH B yIbTpaTep-
Mocrare npu Temneparype 80°C, mociie 4ero npou3BOIMIM IOCEB HA COOTBETCTBYIOLILYIO CPELLY.

Pocm na cpeoe ¢ mpugpenunmemarnosvim kpacumenem [7]. TlapannenbHo NPOBOIIH TMO-
CEB Ha CEJIEKTUBHYIO CPeAy, COJEpXKalylo TpU()EHUIMETaHOBBII KpacHTeNb, Ha KOTOPOH croco0-
HBI PAaCTH TOJBKO rpaMoTpulatenbHble OakTepun. Cpemxy oObgHO rotoBmian Ha ocHoBe MITA. B
Ka4ecTBe KPACHUTEIsl HCIIOIb30BaIM OpMIUIMAHTOBBIN 3eseHbIH B cooTHomeHnn 1:200000 (1 mr
kpacutens Ha 200 mi cpenpl).
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Hioke mpuBOISITCS HAUMEHOBAHUSI OCHOBHBIX CPEJl, MCIOJIb30BAHHBIX MPH HACHTH(HKA-
LM TIOYBEHHBIX KyIbTyp. OCTalbHBIE YIIOMUHAIOTCS TI0 Mepe HEOOXOAUMOCTH B pa3zieic pe3y/ib-
mamul u 06cyxncoenue.

Cpeovl Pseudomonas aeap F [17]. IloceB Ha naHHOH cpee MO3BONSI YIAOCTOBEPHUTHLCS B
HCTUHHOCTH OTOOpPaHHOTO OMOTHIIA OaKTepHil, Kak OTHOCsIerocs K Buaam Ps. putida v Ps. fluo-
rescenc 10 XapaKTEPHOIH OKpacKe Cpejbl, KOTOpasi IPH POCTE Ha Hell BBIJCICHHBIX KYJBTYp MpH-
o0peTaeT HKeNTo-3eeHyI0 OKPACKy pa3InuyHOi HHTEHCHBHOCTH.

Cenexmusnas cpeoa no Moccenro [18]. Comepxur Ha 900 M ucxomnoit cpeast 100 M
SIMYHOM AMYIIbCHH, HOOABICHHOM B CTEPUIIBHBIX YCIOBHSX, M HOJUMUKCHH B. DTa cpema mo3Bo-
JSeT HACHTU(GUIUPOBATE B. cereus U B. subtilis, MOCKOIbKY TIPH pOCTe Ha HEH OHU MPHOOPETAIOT
crenu(UUECcKyI0 OKpacKy: B. cereus — OKpaIlUBACTCS B KPACHBIH UBET, B. subtilis — B )KENTHI.

B xoze unentnukanuu OpUIH TaAKKE TOMOTHUTESIHLHO HCIOIB30BaHbI CICAYIOIINE CPEIbL:

. msicorenToHHEIH arap (MIIA)/cycino arap B cootHomenun 1:1;

. CTaHJapTHas IUIOTHAs NMUTaTeIbHas Cpella Ha OCHOBE JKENATHHBI (TECT Ha PadKIbKKe-
HUE XKenaTtuHbl) [2, 8];

. CTaHJapTHas IUIOTHAs MHTATeNbHAs Cpefa, CoAepiKamas Kpaxmal (TecT Ha THIPOIH3
Kpaxmana [8];

. crieruuyIeckas cpefa ¢ TpeMs caxapaMH: XapaKTepHOEe M3MEHEHHE IBETa BIOIb CKO-

IIEHHOTO arapa MpH COYETaHWH HOBEPXHOCTHOTO M IIyOMHHOTO ITOCEBOB U €TO Pa3phIB, BCIEACT-
BHE ra3oBbleseHus [8];

. XKHIKas TUTATeNbHAs Cpela, NpH MHKyOamuw B KOTOPOH CO BPEMEHEM IPOHUCXOIUT
(opMupoBaHUE MOBEPXHOCTHON IIICHKH, XapaKTEPHOH! T KaKAOTO U3 BHIOB: OTIHIHE 110 IIBETY
" Gpopme, criennpuuecKuii 3anax akanuit [13].

Taknm 00pa3oM, KOMIUICKC BBIIICONMHCAHHBIX CPeJ] M IPHEMOB ITO3BOJIMI CO3JaTh JKC-
Ipecc-1oaxo/, Oraronapsi KOTOPOMY yJIaBajloch 3a KOPOTKHE CPOKH ONPENENsATh B ONBITHBIX 00-
pasnax 1Mmo4YBbl HCKOMBIE KYJIBTYPHI.

Jlnst Gonblueit T0CTOBEPHOCTH MPH ONPEAETIeHIH MPUHAATIECKHOCTH BBIACIEHHBIX KyJIbTYp
K TOMY WJIM HHOMY BHIY MBI TaKK€ COUIN HEOOXOJUMBIM NPOBECTH CPaBHEHHE KyJIbTYpHI, BbIIE-
JICHHOI HaMU U3 MOYBHI, C KyJIbTYypaMH-00pa3iaMH, O POJOBOI MPUHAMIIEKHOCTH KOTOPBIX HMe-
Jach JOCToBepHas nH(popManus. Peusr uaer 06 uaeHTHUKAINN KYIBTYp poloB Pseudomonas n
Bacillus. B cityqae 0TCYTCTBUSI BO3MOXXHOCTH IIPHOOPETEHHs Hy>KHOH KyJIBTYPhI U3 JOCTOBEPHOTO
ncrounnka (Harpumep, 3 BKM), st kynsTyps! (B HamreM ciaydae: B. subtilis — ceHHas majiouka u
B.mesentericus — kaprodenbHas najnovka) BeIIACISIIUCH COTTACHO KITacCHueckuM mpomucsm [1, 10].

s pona Pseudomonas B kKa4ecTBe KOHTPOJIBHBIX KYJIBTYp OBUIN HCIOJIB30BAHBI [IITAMMBI
Ps. putida BKM B-1458]1 u Ps. fluorescenc BKM B-1470, nony4ennsie panee u3 [lymunHo.

Onpedenenue paduouyscmeumenviocmu. B 3KCHepUMEHTaX IO OMNPEJEIEHUIO pajHo-
YyBCTBUTETBHOCTH HCTIONB30BATH BBIPAIICHHbIE TPH Temiepatype 28-30°C Ha CKOLICHHOM MSICO-
MENTOHHOM arape 18-dacoBble KyNbTYpHl KIETOK Oaktrepuit B. subtilis u Pseudomonas (OMOTHITEL
putida n fluorescens), BEIOpaHHbIE HAMH B KadecTBe OOBEKTOB M BEHIJEICHHBIE M3 yKa3aHHBIX
TOYEK MOHUTOPHUHTA.

Pa3BeneHus KJIETOYHON CyCHEH3UH st 00JIyYeHHsI M KOHTPOJIS TOTOBUIIM TaKKM 00pa3oM,
4YTOOBI Ha KaXKI0H Yalke Boipactano B cpegueM 300-400 kosonuii. Beibop nmoceBHoro marepuana
C TaKUM COZEP)KaHHEM KOJOHHEOOPa3yIoIMX eIUHMI] 00YCIOBIEH, IPEXae BCero, yao0CTBOM
MojIcYeTa U JOCTATOYHON HArpy3KOH B CTATHCTHYECKOM CMBICIIE TIPH ONIPEAEIEHNH BHIKHBAEMOC-
TH TI0 METOAY MaKpOKOJIOHUH. OOiydeHHe KIETOUYHBIX CYCHEH3UIH PEHTT€HOBCKHMH JIy4aMH Mpo-
Boaunu Ha ycraHoBke PVYII-17 (Hanpsokenne Ha TpyOke 165 kB, cuna Toka 15 MA, MOIIHOCTB J10-
361 24 ['p/MuH) ipu KOMHATHOW TemriepaType. KoHTponbHbIe 1 001y4eHHBIe 00pa3Ibl OCIE COOT-
BETCTBYIOIMX DPa3BEJCHUH BHICEBAIN HA MSCONENTOHHBIH arap B yamky [letpn u BeIpammBanm B
TEPMOCTATe NpPU TEMIIEpAType 28-30°C. Hogcuer MaKpOKOJIOHUH MPOBOAMIU Yepe3 ABOEC CYTOK
nociie nocesa. K aToMy BpeMeHH, Kak MPaBHIIO, M KOHTPOJIbHBIE, U 00JIydeHHbIE PAa3IMUHBIMU J10-
3aMH PEHTI€HOBCKHUX JIydeH KHM3HECHOCOOHBIE KIETKH (OPMHUPOBAIH BHANMBIC HEBOOPY)KEHHBIM
IJ1a30M MakpokosioHuH. Kaxnplii onblT nmoBTopsics 4-5 pa3. CrtangapTHas omunOKa onpeneneHus
CpefHUX 3HaYeHHH BBDKMBAEMOCTH KIIETOK NPU YCPEAHEHUH PE3YNbTaTOB PAa3HBIX OINBITOB, Kak
MIPaBHUJIO, cocTaBisLIa 5%.
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Pezynomamut u oocysycoenue. Vneonorus, KOTopoil Mbl pyKOBOJCTBOBAIIMCH IIPU
BBIOOpE TOUEK MOHUTOPUHTa, ObUIa MOAPOOHO ONMcaHa B mpeabLaymei myommkamu [11].

Y4uteiBas T0, 4T0 posl Bacillus u Pseudomonas npeCTaBISIOT COOOW KPYITHBIE
CHCTEMaTHYECKHE TPYMITBI, WICHBI KOTOPOH MOTYT OBITh HEPABHOMEPHO pacIpeaeiIcHbl
B TI0YBE ITYHKTOB HAOJIOICHMS, HAIICH MEepBOOUYSPEHON 3aauei ABIAIach HEOOXOIH-
MOCTb OCTQHOBHUTBH BBIOOp Ha NMPECTABUTENSAX TEX BUIIOB, KOTOPBIC, COTTIACHO JIMTEpa-
TYPHBIM CBHETEIBCTBAM, PACIIPOCTPAHEHBI JOCTATOYHO HIMPOKO B UCCIEAYEMOH MecT-
HOCTH ¥ MICHTHU(UKAIMIO KOTOPHIX MOKHO Pealn30BaTh ¢ HANOOJBIIEH JOCTOBEPHOC-
ThI0. MI3HaUanbHO B KPYTy HAIIMX HHTEPECOB OKa3aluCh B. cereus, B. subtilis, B. mesen-
tericus, KOTOpbIE, MO JUTEPATypHBIM JaHHBIM [12], pacrpocTpaHEeHbI B HCCIIEAYEMBIX
no4yBax, IJid I/I)ICHTI/I(I)I/IKaHI/II/I KOTOPBIX ObLTH n0)106paH1)1 Ppa3JIMIHbIC METOAUYCCKUE
NIPUEMBI ¥ CEJIEKTUBHBIE CPEbl U OTHOCHTENILHO KOTOPBIX B JIMTEpaType ObUIO HalaeHO
JIeTaJIbHOE ONHMCaHHe MOP(OJIOTHYECKUX, PU3HOJOTMIECKUX U OMOXMMHUYECKHUX MTPHU3HA-
koB [1-3,5,7-10, 13, 16-19].

C ucnonb3oBaHMEeM pa3nuyuHbIX aAnuddepenuaipaeix cpen (MITA-OprmanTo-
BbIN 3enensli, MITA-cycno-arap, cpena Moccens, crepunabHas KapTOILIKa ¢ MEIIOM, XKe-
JaTUHOBAs CPEZa, CEJIEKTUBHbBIC CPEAbl JUIsl IceBIoMoHan: arap F u arap P, cnenmdu-
YyecKasl cpefla ¢ TpeMsl caXxapaMi) OBLTH MPOBEACHBI paOOTHI MO BRIACICHUIO U3 ITOYBEH-
HBIX 00pa3ioB OakTepuii ponoB Pseudomonas v Bacillus M W3y4eHUIO NX KyJIbTYPaIbHO-
MOp(HOJOTHYECKUX H  (PH3HONIOTO-OMOXMMHUIECKAX OCOOCHHOCTEeH. JIns BBIOCIICHUS
rpaMOTPHLATEIbHBIX OaKTEPHH, K KOTOPBIM OTHOCUTCS poA Pseudomonas, moxxonsmu-
MU SIBJISIFOTCS Cpelibl ¢ J00aBKOW TpH(EeHUIMETaHOBBIX KpacuTeneil (cpena ¢ Opmuman-
TOBBIM 3€JIEHBIM), IIPUCYTCTBHE KOTOPBIX MOAABIAET POCT TPAMIIONIOKHUTEIBHBIX KYJIb-
Typ. Coueranue 3TOH Cpebl C CENEeKTUBHBIMU cpeaamMu F u P mo3Bonmio BelIENNThH
ouotunel P. fluorescens u P. putida. Tlpu pocTe Ha HUX cpela BOKPYT KOJOHHH 3THX
KyJIBTYp NPHOOPETAET XapaKTEPHYIO JKEITOBATO-3€IEHYI0 OKPACKY, YTO TO3BOJISIET JIeT-
KO OIpEJEINTh WHTEPECYIOmMi Hac Ouotun. B kadecTBe MONHOLEHHOW cpensl Ui
OLleHKH 4YHcna Oaktepuil pona Pseudomonas WCTIONB30BaiCs MSCO-IETITOHHBIA arap
(MITA), s 6anmmn — MITA/cycno-arap B cootHomenuu 1:1.

[TpencraBurenu poxa Bacillus, ABIssICh CIOPOOOPA3yIONIMMH KYJIETYPaMH, JETKO
OTAEISIFOTCS. OT OCTAIBHBIX C TOMOIIBIO METO/1a TTACTEPU3ALUMH WIIN CEJIEKTUBHOTO WHIH-
OMpOBaHMUS TEMIIEPATypPOil, KOTOPHIH 3aKirtodaercs B 20-MUHYTHON WHKYOAIiu KyJIbTyp
B BofIsiHOM Gane npu Temnepatype 80°C. IIpu 3TOM MOru6arOT NPaKTHYECKU BCE OCTAIIb-
Hble OaKTepHallbHbIE KYJIBTYDBI, a TAaK)Ke BEreTaTuBHbIE KIeTKu Bacillus, He ycneBuine
o0pazoBats sH10cnopkl. [Tocne nHKyOanuy npousBoauics noces Ha cpene MITA/cycio-
arap M IPOBOAWICSA MOJACYET KOJOHWH. JIJsi KOHTPONS IOJy4EeHHBIX pPe3yJbTaToB
NapaJuIeNbHO MPOBOIMIM TTOCEB NCXOJHOM MTOUYBEHHOW CYCIICH3MU Ha PsiJl CEJIEKTUBHBIX
cpen. Hampumep, Ha cpeme Moccens [18] ¢ mobaBkoit cynmbdara monmumukcuaa “B”
KOJOHUM B. subtilis mprnoOpeTany >KenTylo OKpacKy, KOJOHHH B. cereus — KpacHYIO.
AHaOTHYHBIA KOHTPOJIb UCKOMBIX OAIMIIT ITO3BOJISIIA OCYIIECTBISATH cpenia 1o Bumbsam-
cy, TIpH pocTe Ha KOTOPOH KoyloHuu B. subtilis n B.cereus puoOpeTau )XEITYI0 OKpac-
Ky Ha ore promeToBoro nBera cpenst [19] u T.1. Kak yke ynmoMuHanocs B pasaene ma-
mepuan u memoouxa, 1yisi 60IbIIEH JOCTOBEPHOCTH MBI CPAaBHUBAJIN BBIJCICHHBIC KYIlb-
TYpbl C KOHTPOJIBHBIMU, MMOJTYYCHHBIMHU T10 KIIACCUYCCKUM METO/IMKAM M3 BBITSHKKHM CCHA B
ciyuae B. subtilis v kapTodenst ¢ MesioM B ciiydae B. mesentericus [1].

Ha cpene, cocrosmieit u3 cmecu paBHbix dacteid MIIA u cycno-arapa, KOJOHUH
BBIOpAHHBIX HAMHU B KauecTBE TECT-KYJIBTYp MpeacTaBureneii poaa Bacillus umenu cie-
JYIOIINE XapaKTEePUCTHUKH:

B. mesentericus (kaprodenbHas majnoyka) — KOJOHHHU IIOTHO MPWJIETAIOT K ara-
PHU30BaHHOM cpejie M UMEIOT MOPUIMHUCTYIO MOBEPXHOCTD [9]. TloBepXHOCTH MITpUXa HA
MIIA/cycno arap — BO3BBIIIAIONINECS MyYHHUCTBIE CKIAAKy [2]. B. subtilis (ceHHas na-
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JIOYKa) — BUJI BECbMa CXOXHUH ¢ B. mesentericus, HO B OTIIMYHE OT HEro (pepMEHTHPYIO-
M YIIeBOBI C ra3000pa30BaHUEM IIPH POCTE Ha crieluduIecKoi cpee ¢ Tpems caxa-
pamu [9]. Poct o mitpuxy: Kpaii mrprxa JIonacTHOH, TOBEPXHOCTh OyrpoBaTO-CKJiIa[4a-
Tasi, BIOJb IITPUXA TSHETCS HUTEBUAHBINA IpebeHs [2].

BriOpannsiii 6motun pona Pseudomonas W3HAYaIbHO BBISBISUICS HA TECTOBOM
cpene Pseudomonas arap F u BEIINIAAEN Ha 4Yalikax cIEAyIOIIMM 00pa3oM: MPHMEPHO
gepe3 24-48 1 cpena BOKPYT KOJOHHMU/IITPHXA OKPAIIMBAJIACH BBIACISICMBIM ITUTMEH-
TOM, (opMHpYs Bce OoJiee YBEIMIUBAIONIMICS OPEOIT KEITOBAaTO-3eeHoro BeTa. Cam
IITPUX/KOJIOHHSL TIPHOOpEeTall TOT e IBeT. B Xome mccienoBaHuii OBLIM BBIIEIEHBI
IITaMMBI YKa3aHHOTO OHOTHNA pona Pseudomonas BO BceX IyHKTaxX HAOJIOJIEHUS KaK C
HaBETPEHHOMW, TaK U C MOJIBETPEHHON CTOpOHBI. [lapaienbHblil moceB KynbTyp Ha cpe-
1wl F u B [8] mo3Bosisin nerko uneHtuduimposats P. fluorescens.

U3 xynetyp pona Bacillus B KOHEYHOM UTOTE BHIOOP OBUI OCTAHOBJIEH Ha KYJIb-
Typax B. mesentericus v B. subtilis. Bun B. mesentericus ObUT BBIICIICH BO BCEX JICBATH
ITyHKTaxX HaOJIOJEHMs, TOT/A Kak BUA B. subtilis ynanock BBIAEINTH JHIIb B MECTH U3
HUX (ITO MOATBEPIUIIO NMEIOIIUECS IUTEpaTypHbIe TaHHbIE [12]).

Hwxe npencraBiieHbl pe3ynbTaThl HCCIEJOBAHNS KOJTHMYECTBEHHOTO OIPE/ICIICHHS
BBIIIIEYKa3aHHBIX MUKPOOPTaHU3MOB B TOYKaxX B3SITHS MPOO, PE3yIbTaThl KOTOPBIX HPH-
BEIEeHbI B Ta0II. 1.

3
Ta6mua 1. KomuectsenHoe conepxkanne °'Cs H CopepKaHue paaHodyBCTBHTEIbHBIX
Oaxtepuii pona Pseudomonas n pagiuope3nCTEHTHBIX — Bacillus B BEpXHEM NATHCAHTHU-
METPOBOM CJIO€ ITOYBBI BJIOJIb IPEUMYLIIECTBEHHOI'O HAIIPABJICHUS BETPOB.

Hasasme Conepxanue 'Cs KonnuecTBo KOT0OHHE0OPa3yIOIIX KIETOK
. B BEPXHEM IIATH- .
paiiona B3sTus B. mesentericus B 1 v buotunst P. fluorescens
TIpOOBI CaHTHMCTPOBOM cyxoit moussI (x10°) B Ir cyxoii mouss! (x10°)
P cioe nouss! (Bx/m?) Y Y
Omrakan 1630 2.0 3.0
AraBHaTyH 502 2.5 5.0
Apararng 505 1.9 5.6
IaxxyHk 495 1.6 3.5
ADBC 498 2,0 3.8
M-1 629 22 1,6
Meuamop 601 1,5 2,0
Mpramat 487 1,8 4,1
Hop-Apmasup 462 2,2 5.0

W3 tabn. 1 BUIHO, 9TO colepKaHUe PaguOIyBCTBUTEIBHBIX OaKTepwii poxa Pseu-
domonas B IOYBe YMEHBINIACTCA C MOABETPeHHON cTOpOoHEI ADC M1 MHUHHMAIBHO B TOY-
Ke, COOTBETCTBYIONIEH MAKCUMAJILHOMY COJIepKaHuI0 B nouse ’Cs. D10 06CTOATENBCT-
BO yKa3blBaeT Ha TO, 4To cojepxkanue '’Cs B MoYBe JOCTATOUHO IS MOJABIECHUS POCTa
PaauovyBCTBUTCIIbHBIX MUKPOOPIraHU3MOB. Yrto kacaercs PaguOPE3UCTCHTHBIX KJICTOK
B. mesentericus, T0, Kak BUIHO U3 TabJ. 1, KaKOW-JINOO OMpPEICICHHON 3aKOHOMEPHOCTH
B UIBMCHCHHU UX COJACPIKAHUA B PA3HBIX TOYKaAX Ha6J'IIOIleHI/I${ HE pECTUCTPUPYETCH.

Ha puc.1 npuBeneHsl pe3yabTaThl 9KCIIEPUMEHTOB T10 ONPEICICHHIO 3aBHCUMOC-
TH BBDKHBAEMOCTH KJIETOK Oakrepuit P. fluorescens, BbIIEIEHHBIX N3 y4aCTKOB MOHUTO-
PHHTa, JIOKAJIN30BaHHBIX BIOJIb HATIPABJICHUI: HA CEBEPO-BOCTOK (A — HaBETPEHHAsI CTO-
poHna) u roro-3amax (b — mogserperHas cropona) or AADC, OT 103bI PEeHTTEHOBCKOTO
00Iy4eHus.

B tabn. 2 mpuBeneHs! 3HaueHUSA D) (BETUUNHBI TO3BI, IPUBOIAIICH K MHAKTHBAIIH
63% 00 Ty4eHHBIX KJIETOK) KPHBBIX BBDKUBAHHSA KIIETOK Oaktepuil P. fluorescens, nmpuse-
JeHHBIX Ha puc. 1.
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Puc. 1. Kpussle no3a-addexr knerox Oaxrepuit P. fluorescens, BBIIEICHHBIX U3 YIaCTKOB
MOHHTOpPHUHTA ¢ HaBeTpeHHOI (A) n moaserpenHoi (b) cropon. A: 1 — Omaxkas,
2 — AraBHatyH, 3 — Aparar, 4 — [laxkyHk, 5 — AADSC; b: 1 — M-1, 2 — Meuamop,
3 — Mpramar, 4 — Hop-ApmaBup.

Ta6uuna 2. 3uauenue D, nin BeTHUUHbI paJUOPE3UCTEHTHOCTU KIICTOK OaKTepuid
P. fluorescens, BbIICTIEHHBIX U3 BCEX TOUYEK MOHUTOPUHI'A, PACHIOJIOKEHHBIX
¢ HaBeTpeHHOH (1-5) n monserpenHoi (6-9) or ADC cTOpoH.

No obpasua Paiion or6opa 1mpo6 Paccrosiaue ot ADC, kM | Dy, I'p
1 Omakax 17 14,0
2 AraBHaTyH 10 11,0
3 Aparang 5 11,0
4 IaxKyHK 2.5 11,0
5 HenocpexncteenHo y AADC 0 11,0
6 Touka M-1 2,5 12,5
7 Menamop 5 11,0
8 Mpraiar 10 11,0
9 Hop-Apmasup 17 11,0

Kak crexgyet u3 pe3yiabpTaToB SKCIIEPHUMEHTOB, IPUBEACHHBIX HA pHc. | U B TabI.
2, 3aBUCHMOCTh PaTUOYYyBCTBHUTEIBHOCTH KJIETOK OakTepuil Pseudomonas OT HO3BI
00JIyueHHs1 UX PEHTICHOBCKUMH JIy4aMH BO BCEX CJIy4YasX OINMCHIBAETCS SKCIIOHEHTOM.
D, xinerok Oaktepuit Pseudomonas, BBIICICHHBIX W3 TOYEK MOHHUTOPHHIA, Pa3HO-
ynaneHHblX 0T ADC M pacroJIoKeHHBIX KaK B HalpaBJICHUU TPEOOJIaaloliX BETPOB,
Tak ¥ OOpaTHOM HANpaBJICHUH, MPAKTUICCKH HE pa3auyaroTcs. VICKIFOUEHHE cOcCTaB-
JSIOT KJICTKM OakTepuid, BBIZEICHHBIX M3 paifona c. Omakan u Touku M-I, pamuo-
YyBCTBUTEIBHOCTh KOTOPBIX HECKOIBKO MEHBIIIE.

Wnas xapTuHa HaOMOgaeTCs B cirydae KIeTok Bacillus. Ha puc. 2 mpuBeneHs! 3a-
BHCHUMOCTH BBDKHBAaCMOCTH KJICTOK OakTepwil B. subtilis, BBINCICHHBIX U3 ITOYBEHHBIX
00pa3noB, oToOpaHHBIX B ToUKe M-1, c. OmakaH u ¢. Aparar OT J03bI 00IyUYCHUSI.

Kak BumHO u3 puc. 2, popmMa KPHUBBIX BBDKUBAHUS KJICTOK OakTepuil B. subtilis,
OGHTAIOMMX B TOYKAX MOHMTOPHHIA C PasHBIM cojepkanueM '~ Cs B MOYBe, OJHA H Ta
Ke: HavaJIbHOE IIJIeYO, Jajiee MPSIMOIUHEWHBIH yd9acToK B HHTEpBaie 103 120-480 I'p, u
NpU JabHEHIEM YBEIWYEHHH J103bl HaOIIOaeTcsi 3aMe/JIeHHe KUHETHKH Ipoliecca
nHakTHBanuu. Kak M3BeCTHO, 3aBUCHUMOCTh PaJUOYYBCTBUTEIBHOCTH KJIETOK OT /03Bl
00Jy4eHUsT OOBIYHO  ONMUCHIBACTCS  JIByMS OCHOBHBIMH  TPYIIIAMH  KPHUBBIX:
9KCIOHCHIIMATBHBIMA WJIH CHUTMOUIHBIME. [loMydeHHBIE HAMH KpPUBBIC BBDKUBAHHS
KIETOK B. subtilis, IMEIOT BUJI CATMOHTHON KPHUBOIi, C TaK HA3bIBAEMBIM ‘“XBOCTOM”.
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Puc.2. Kpussle no3a-3¢dext kinerok Oaxrepuii B. subtilis,
BBIICJICHHBIX U3 CISAYIOMUX yJacTKoB: 1 — Touka M-1; 2 — Aparar; 3 — Omakas.

Takas ¢opma KpuBOH XapakTepHa A1 HEOJHOPOAHBIX IO PATHOTYBCTBHTEIb-
HOCTH O0My4aeMmbIX KyibTyp. Hamm wnccrnenoBaHus HNpOBOIMINCH Ha KyJlbTypax B
9KCIIOHCHIMATIBHOM (haze pPocTa, B KOTOPOW MPeoOJaJaloT BEreTaTHBHBIC KJICTKH, HO
MPUCYTCTBYIOT U CHOpBL. TakuM 00pa3oM, 3aperucTpUpoBaHHass Hamu (opMa KpUBOH,
CKOpee BCero, OOBSCHIETCSI T€M, YTO HavalbHBIH YYacTOK KPHBOH OTpa)kaeT Tubenb
BEreTaTUBHBIX KJETOK, a KOHEYHBIH — TMOENb CIIOp, paJdOpe3UCTEHTHOCTh KOTOPBIX
ropaszio Bblie. J[aHHbBIE, IPUBEAECHHBIC HA PHUC. 2, CBUICTEIBCTBYIOT O TOM, YTO KOJIH-
YECTBEHHBIE XapaKTEPUCTUKU KPUBBIX 103a-3QPeKT KIeToK B. subtilis, BbICIECHHBIX U3
Pa3HBIX TOYEK MOHUTOPHHIA, HE pa3lnyarorTcs. 3HaueHus Dy U BCeX KPUBBIX PaBHO
npumepro 120 I'p.

HccnenoBanus MoOKaszaiu, YTO YHCICHHOCTh PaAMOYYBCTBHUTENBHBIX OakTepwid
pona Pseudomonas BAONb NPEUMYIIECTBEHHOTO HAIPABJICHHUS BETPOB yMEHBIIAETCS C
nmonBeTpeHHoi cropoHsl AADC m MHUHMManbHa B TOYKE, COOTBETCTBYIOIIEH MaKCH-
MaJbHOMY COJEP>KaHUUIO B IIOYBE 137Cs. Yto xacaercs Gaxrepuii B. mesentericus, KOTO-
peie mpumMepHo B 100 pa3 panuopesucteHTHee Oaxkrtepuid ponma Pseudomonas, TO
HHUKAKOW 3aKOHOMEPHOCTH B U3MEHEHUH MX YMCIEHHOCTH, KOPPEIUPYIOIIE ¢ KpUBOM
pacnpenenenns ’Cs B mousax Bokpyr AADC, He 6110 3aduKcHpoBaHo. B pesysbrate
HCCIIEIOBAaHUH CPaBHUTEIBHOW paJinOYyBCTBUTEIBHOCTH KJIETOK Oakrepuil B. subtilis,
BBIICNICHHBIX M3 TOYEK MOHHTOPHHIA C Pa3HBIM cojiepkanueM ' Cs, H3MEHEHHs PajIio-
qyBCTBUTEIBHOCTH HE ObIIO 0OHapyxeHo. MIHas kapTuHa HaOI0Aanack B CIIydae paguo-
YyBCTBUTEIBHBIX TICEBAOMOHA. 3HAUCHUE BEJIMYMHBI JIO3bI, IPUBO/SMIEH K WHAKTHUBA-
in 63% 00JTydeHHBIX KIIETOK, BBIICIICHHBIX U3 TOUEK, COOTBETCTBYIOMINX MaKCHUMyMY
Ha KpuBoit pactpeaesnenus *'Cs B mouse Bokpyr AADC (C OTHOCHTEIBHO BHICOKHM CO-
nepxanneMm °’Cs B 1OUBe), HECKOJBKO 3aBBIMEHO. TakMM OOPasoM, MOTydeHHbIE
pE3yNbTaThl CBUAETENBCTBYIOT O TOM, YTO IPH MOCTOSHHOM BO3JICHCTBHH HOBBIIIEHHOTO
panuanuoHHOro (hoHa, Jaxe B Ipejeiax JONYyCTUMBIX J103, Haubojee YsI3BUMOIA
MHUIICHBIO SABJIAKOTCA PAAUOYYBCTHUTCIIBHBIC OPraHU3MBbI. I[J'IH ajarnrTagui K HOBBIM
YCIIOBUSIM OOMTaHMsI B HUX MPOUCXOAAT MPOILECCHI, MPUBOSIINE K aKTUBALMK perapa-
LIMOHHBIX CUCTEM KJICTOK ¥ B KOHEYHOM UTOTE K TOBBIIMICHHIO PaANOPE3UCTCHTHOCTH.

Paboma evinonnena 6 pamxax Ilpoexma MHTL] A-773. Aemopwl evipasicarom 6razooap-
Hocmb pykosodcmay Llenmpa.
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OO6napyxens! 11 BHIOB TeIbMHUHTOB (B T. 4. 9 BUIOB OHOTEIIBMUHTOB) B HOJIOCTH TeIa,
KHIIEYHUKE, Ceple, XpyCTalnKax Iia3, Ha jkabpax W IUIaBHUKaxX peid m3 03. CeBaH. M3ydueHa
CTENEHb MHBA3UPOBAHHOCTH PbIO reIbBMUHTAMH B YCIOBUSIX NU3MEHEHUH THIPOTIOTHYECKOTO PEXKH-
Ma 03epa B pasiM4HbIe rojbl. [IpUBOAATCS AaHHbBIC 10 M3YyYEHHIO AMHAMUKH CTEHEHH MHBA3HPO-
BaHHOCTH PHIO.

Tenvmunmogpayna pvib — 03. Cegan — OUHAMUKA UHBAZUPOBAHHOCIU DblO

Ullwlw @nud hwyinuwptndt) £ 11 wnGuwy hgdhultn (wn pynd 9 wnbuwy phnhGuhuputn)
aUubph Jwnuuh funnngnud, wnhutpned, upinned, wgeh nuwUwyned, furhyubpnud W innwiyutpned:
NwuntiUwuhpyty £ 16h d4utph hGdhupUtpny  Jupwyywénigywl wuwnhdwup® [6h hhnpninghwywl
ntdhdh wwpptp wwphubph  thnthnpunwggniulbph wwydwuubpnud: Inndwénud ppdwd Bu dyubph
Jwpwyywénipjwl wuinhdwlh nhuwdhywih ncuntdUwuhpniejwl tndjuutnp:

Quubph hbjupupndwniuw — Vlewlw 1hd — d4ubph Jwpwldwonieywl nhuwdhlw

11 species of helminths are revealed in the Lake Sevan (including 9 species of biohelminths).
They are found in the body cavity, intestine, heart, eye lens, the gills and the fins of the fishes. The ex-
tent of invasiveness of the lake fish by helminths due to the changes of the hydrological regime in dif-
ferent years was studied. The article presents data on the study of fish invasiveness extent dynamics.

Helminth fauna of fishes — Lake Sevan — fish infestation dynamics

Ozepo CeaHn sBisieTcs KpynHeHmuM BogoemMoM KaBkasa M MMeeT BaXXHOE JKO-
HOMMYECKOe 3HaueHHe. ['maposkonornueckue npeoOpa3oBaHUs 03€pa, [IPOU3OLICAIINE
3a TIOCJIeTHUE JICCSITWIICTHS, OTPasKaroT ATalbl TpaHc(opMalnuy SKOCUCTEMBI 03epa, B
HepByIo o4yepeb ero 3BTpodupoBanns. OHM NPUBETH K KaUE€CTBEHHBIM M KOJINYECTBEH-
HBIM M3MEHEHUSIM THJIPOOMOHTOB 03€pa, cocTaBa KOPMOBOM 0a3bl, CIIEKTpa MUTAHUS U
1p. Heo0xommMMo OTMETHTh TakKe W3MEHEHHE THAPOIOTHYECKOTO PeKiMa 03epa (TIOBbI-
IIEHHE YPOBHS BOJBI) 3a MOCIEIHNE TOJIbI, BHI3BABILCE B IIEJIOM ITOJIOXKUTEIBHBIE H3Me-
HEHHUS B €r0 YKOCHCTEME.

OnHako BCNEICTBHE NMPOHUKHOBEHUS] HOBBIX BHJIOB JKMBOTHBIX, a TaK)K€ MHTPO-
JyLIMPOBAaHHBIX WHBA3UBHBIX BHJOB M3 OJIM3JIEKAIINX 3aTOIUICHHBIX OOJIOTHBIX ydacT-
KOB, WM3MEHMJICS BHIOBOW cOCTaB MXTHO(ayHbI 03epa. EcTecTBEHHO, 3TO HE MOIJIO HE
0Tpa3uThes Ha renbMuHTO(dayHe pbi0. ClieoBaTeNbHO, BBISIBICHHE H3MEHEHUI CTEeTIeHN
WHBa3UPOBaHHOCTH PbIO 03. CeBaH OOHApYKEHHBIMH OMOTEIBMUHTAMH IPEICTaBIISET
HAay4HbI U IPAKTUYECKUM UHTEPEC.

14




JIMHAMUKA MHBA3MPOBAHHOCTH PbIb O3EPA CEBAH I'EJIbBMUHTAMM BCJIEACTBUE U3MEHEHUS I'M/IPOJIOTMYECKOTIO...

Lenpro manHO# paboThI OBUTO M3yYEHHE CTETIIEHN HHBA3HPOBAHHOCTH PHIO 03. Ce-
BaH OOHAPY)KEHHBIMU OHOTEJIbMUHTAMH B JIMHAMUKE, B CBSI3U C U3MEHEHUEM THIPOJIO-
THYECKOro pexnma 03. CeBaH.

Mamepuan u memoouka. I eTbMUHTOJIOTNYECKHAE HUCCIICAOBAHUS PBHIO MPOBOAMIN Ha 03.
Cesan B 2007-2010 rr. MeToioM Mapa3UTOIOrUYECKUX BCKPBITHH IO OOIIECNIPHHATOW METOAHKE
[1] 65110 06cnenoBano 703 3k3. prIO 2-X ceMeUCTB, 4-x BUIOB: U3 ceM. Cyprinidae — 175 3k3. ce-
BaHckoil xpamyiu (Capoeta capoeta sevangi Filippi, 1865), 274 ak3. cepebpsinoro kapacst (Caras-
sius auratus gibelio Bloch, 1782), 31 ax3. ceBaHckoro ycaua (Barbus goktschaicus Kessler, 1877);
n3 ceM. Coregonidae — 223 k3. ceBanckoro cura (Coregonus lavaretus Linnaeus, 1758).

C60p U KaMepallbHYI0 00pabOTKY TEIBMUHTOB PHIO IPOBOIWIIN IO OOIICIPUHITON METO-
quke [1], onpenenenue renbMUHTOB — o Onpexenutento ... [12]. OnpeneneHue BUAa JIMYUHOK
JUIIOCTOM MpoBoarIH 1o Tabmuie [luruna [14].

Pesynvmamut u oocymcoenue. V13 703 3x3. obcnenoBanHbIx poid 03. CeBaH WHBa-
3upoBaHo 318 3Kk3. (45, 2 %). O6Hapy>xeHo 11 BHJIOB I1apa3uTOB, OTHOCSIIUXCS K 5 cHUCTe-
Matudeckum rpymmnam: Monogenea — 1 (Dactylogyrus goktschaicus), Trematoda - 6 (Dip-
lostomum spathaceum, D. paraspathaceum, D. paracaudum, D. rutili, D.mergi, Ichthyoco-
tylurus erraticus), Cestoda — 1 (Ligula intestinalis), Nematoda — 2 (Rhabdochona fortu-
natovi, Rh. macrostoma,), Crustacea — 1 (Tracheliastes sp.). OHU HalACHBI B TIOJOCTH
Tena, KMIIEYHHUKE, CepIe, XPyCTallMKax IJ1a3, Ha skadpax M IUIaBHUKAX phIO.

Tpemarozs! p. Diplostomum.

BriepBrie metaniepkapuu Tpematon p. Diplostomum — Diplostomum spathaceum B
03. CeBas 6b1u1H 00HapYX)eHBI B 1950-¢ IT. y cUTOB 1 ceBaHCKOI (hoperi. DKCTEHCHBHOCTD
naBazuu (ON) pe16 aumutocromamu coctasisiia 100%, nmpu nHTeHCHBHOCTH MHBasun (MN)
oT 2 110 95 3K3. [13]. B 1970-ple IT. ”HBa3UPOBAHHOCTH PHIO TpeMaToaamu p. Diplostomum
Obu1a TaKke Bbicoka [2, 7]. B 1980-¢ rr. DU curos u ycaueii coctasimsuia 100%, dopeneit
— 80%, xpamynb — 40 %, o MM HaunHana ciagats 1o cpaBHeHuro ¢ 1950-mu rr., cocTas-
nsa 1-20 3k3. (y yeaua goxoamna 0 90 ax3.) [2, 7].

V¥ kapacs, B 1983r. ciyuaiiHO HHTPOIYLMPOBAHHOTO U3 MPYIOBBIX X034HCTB Apa-
parckoit nomuebel B 03. CeBaH, B KoHIE 80-X IT. ye ObIIM OOHapyXeHBI TPEMaTobl
p. Diplostomum [2,7]. B 1990-e rr. OU kapaceii Tpemaronamu p. Diplostomum coctaBisiia
90%, xpamyns — 87 % [9]. B mociexnue rogbl WHBA3UPOBAaHHOCTH PHIO AMILIOCTOMAaMHU
cHnsmnace. O Hamboee BbIcoka y kKapacei — 52 %, y xpamyinb — 45%, y curoB — 10%, ¢
NN 1-2 >x3. [3, 4, 10]. Kak BugHO, KonmdecTBeHHBIE Tokazarenn (kak DU, tak m M)
3HAYUTEIHHO MEHBIIE, TI0 CPABHEHHIO C JAHHBIMU HPOIUIBIX JIET, YTO CBS3aHO C YMEHbB-
IIEHHEM YHCJICHHOCTH M COKpAaIleHHeM OONacTH pachmpocTpaHeHus JuMHenaA. B
HaCTOSsIIIee BpeMs Kapach SBISIETCS HanboJiee MHOTOYMCIICHHBIM BH0oM 03. CeBaH [35, 6].

Tpemaronst Ichthycotilurus erraticus.

o crycka ypoBHst Bojpl 03. CeBaH Metauepkapuu [ erraticus HE PETHCTPHPO-
BaJId, BO3MOXKHO, [TOTOMY YTO HMCCJICIOBAIM TOJIbKO KuiieuHHK poeio [8]. B 1950-1980 rr.
3apaXEHHOCTb CUra MeTauepkapusimu 1. erraticus coctasisia 100% , nmpudyem B 1950-e rr.
NN y cura noxonuna g0 500 sk3. [13], a B 1980-¢ rT. ona cuusunack A0 300 3k3. [2, 7]. 3a-
pakeHHOCTH (hopernu u cura [. erraticus Ha ipoTspkeHnd 35 et (1954-1989 rr.) cocrasms-
ma 100%, npuaem U moxommma go 500 3k3. (y cura). B korme 1980-x rT. MeTanepkapuu
L. erraticus oOHapyXeHBI Takke Ha cepaue xpamymu, DU cocrasmsina 47,2 %, makcu-
MaisHasgs MU — 50 3x3.[2]. C 2006 r. Habmonanocs camkenne DU curos (38%) u ymeHb-
menne MU (2-12 3k3.), HO, TEM HE MEHee, 3apakKeHHOCTh OCTaBajlach BBICOKOH [3, 4]. B
MIEpUKapAUAIEHOM MTOJIOCTH CHTOB HaMHU 0OHApYKEHBI IIUCTHI TpeMaTon I. erraticus, U =
6 %, U — 1-2 3x3. OueBugno, cHikenne DU u MU puib meranepkapusimu 1. erraticus
CBSI3aHO C PE3KUM COKpAlICeHHEM YMCICHHOCTH OCHOBHBIX XO03s€B JaHHOI'O BUJIAa — CHTra U
xpamyii [ 5, 6].
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Hecromsr Ligula intestinalis.

Mo crycka ypoBHS BOJbI 03epa HaOJro1aiach HU3Kasi MHBA3HPOBAHHOCTH JINTYJION
XpaMynu u ycaua [8]. JloMuHHpYIOIMME B HXTHO(AyHE 03epa B T IOkl ObLIN CEBaHCKAs
(openpb (IHAEMIIHBIN BU), a TAK)Ke CHTOBBIE, HEBOCTIPDHUMYHMBBIE K 3TOH nHBa3uu. [locie
crycka ypoBHs Boabl DM nuryioit y Monoam xpaMmyiu mosbeicuiacsk 10 80 %, a y B3poc-
JBIX 0cO0OEH BCTpEYanCh JIHIIh €€ eIUHNIHBIC K3eMIUBIpHI [2, 7]. B 1980-x rT. 3apaxken-
HOCTH CEBAaHCKOW XpaMyJIM CHU3WJIACh BIIBOE, 1O cpaBHeHuto ¢ 1970-mu rr., OU cocrasisi-
ma 34,2 %, U cp. — 2 3x3. [2, 7]. B 1990-e . OU xpamymu cocraBmmia 17,2 %, c MU
cp. — 2 9Kk3. [9].

B monoctu Tema xpamyiab W Kapaceii 03. CeBaH Hamu OOHApY)KCHBI
IUICPOLIEPKOUIBI peMHena L. intestinalis. DU y xpamyins cocraBisuia 12, 9 %, U — 1-2
9K3., T. €. DU eie Oonee cHU3WIACK; ¥ Kapaceit DU cocrapisia 26 %. Kak xo3suH naH-
Horo Buza B 03. CeBaH Kapach BIiepBble Obl1 oTMedeH Hamu B 2007 1. [ 3, 10]. D10 cBuze-
TENBCTBYET O MePEeX0/Ie Mapa3uTa Ha HOBOTO XO35MHA.

Hemaroae!.

Brepsrie Bun Rhabdochona fortunatovi y xpamymu 03. CeBaH ObUT OOHapy>XeH B
1932r. [8]. B uccnenoBanmsax 50-90-x rr. maHHBINA BUA He peructpuposaics [13, 2, 7, 9].
OHn 0bUT 00HapY>keH B mociennue roapl, DU cocrapmsma 11, 2 %, U —1-2 k3. [10, 4].
Bun R. macrostoma HamMu OOHapy>XeH M ONHCAH y CEBAHCKOM XpaMylli CPaBHUTEIHHO
HenaBHo [11].

AHTpOIIOreHHOE Bo3zeiicTBHE Ha dKocHcTeMy o3epa CeBaH, MPOUCXOsILEe 3a MOC-
JISJIHUE JIECATHIIETHS, HE MOTJIO HE OTPa3MUThCsl Ha refibMUHTO(ayHe pbIo o3epa. M3mene-
HHE THAPOJIOTMYECKOT0 PeXXrMa 03epa MPUBEIN K KAYeCTBEHHBIM M KOJIMYECTBEHHBIM U3-
MEHEHUSIM TeJIbMUHTO(ayHBI PHIO 1 HOBIHMSINA Ha CTENIEHb HHBa3UPOBAHHOCTHU PBIO Tellb-
MHHTaMH, YTO U KOHCTATUPYETCsl HAILIMMH UCCIIEI0BAaHUSIMU.
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HNCCIEJOBAHUE HEKOTOPBIX ®U3NKO-XUMHNYECKUX
CBOMCTB AJEHUHJIE3AMUWHA3BI B PA3JIMUHBIX
BUOJIOTHYECKHUX OBFBEKTAX

H.H. AHPATIETSIH, M.A. XAYATPSIH, I'.T. CEMEP[KSH

Epesanckuti eocyrugepcumem, kageopa duoxumuu
nn.hayrapetyan@gmail.com

VI3y4anu akTHBHOCTH a/IeHa3bl B TOMOTCHATaX OPraHOB KPOJIMKA M JIATYIIKH, UCCIIEI0BAIH
Bo3zieiicTeue nonos Mg'", Cd™" na ypoBens akTuBHOCTH (hepmenTa. COTIACHO MONyYEHHBIM JaH-
ubiM, nonsl Cd™ okasbiBatoT Gornee cubHOE MHTHOUpYIOIIEE BIAUSHIE HA AKTMBHOCTH afeHasbl. C
HOMOLIBIO Teb(GUIBTPALNK BbIABIIM HAJIMYUE ABYX M30()EepPMEHTOB BO BCEX HCCIIEIOBAHHBIX
obbekrax. [Toka3aHo, 4TO H30(EePMEHTHI PA3INYAIOTCS [0 CBOMM KHHETHYECKHM CBOICTBAM.

Aoenasza — uzogpepmenmor — K, uzogpepmenmos — uneubumopol

NuncdUwuhpdt) £ wnGUwgh wywnhynientup éwgwph W gnpunh opgqwuutph  hndngbUwwn-
utpnud, Mg™, Cd™ hnlubph wanbgnieinilp $pdtlinh wynhynieiwl Ypw: Iwdwdwil unwgywsd
wnyjwutnh, cd™ hnuubpp wybGlh nudbn  wpgbluyhs wagnbgnieintu Bu gnigwptpnud - wnBuwgh
wywhyntwl Ypw: Pninp hbinwagnundwé opjyinutpnud dtpdhiinpwghwih nwtiwyny pwgwhwjnyby
GU 2-wywu hgndbbpdbuwnutp: Snyg £ wnpdb, np hgndbpdGunutpp wnwpptpdnud BU hptug  Yhuk-
inhywywu hwwnyniejnluubnny:

Untlwq — hqndbnpdtunubn — hgndtndtuwnutinh K, — wpqbjwyhsutn

The activity of adenaze in the homogenates of the rabbit’s and frog’s organs, as well as the ef-
fect of Mg'", Cd™ ions on the activity of the enzyme, have been studied. According to the obtained
data, Cd"™" ions have stronger inhibiting effect on the activity of adenaze. Two isoenzymes have been
revealed in each of the studied objects by gel-filtration. It has been demonstrated that the isoenzymes
differ in their kinetic properties.

Adenase — isoenzymes — K,, of isoenzymes — inhibitors

B mocnennee BpeMsi MOSBWIIOCH MHOTO HAay4YHBIX MyOJIMKAIMi, MOCBSIIEHHBIX
M3YYCHUIO aJICHUHIC3aMUHA3bI (alcHUHAMUHOTHIpOJIa3a, aaeHasa, EC 3.5.4.2) npu pas-
JIMYHBIX TATOJOTUYECKHX COCTOSHUSX. V3MEeHeHHe aKTHBHOCTH aJleHWHJIe3aMUHa3bl B
CBIBOPOTKE KPOBHU UEJIOBEKA MPOSIBIISIETCS IPU CUCTEMHON KpacHOM BoydaHke [2], ckiie-
poaepmuu [5], OONE3HM KOCTHO-MBIIIEYHOW CHUCTEMBI — PEBMATOWAHOM aprpute [7].
AneHuHe3aMIHAa3a SIBISIETCS YyBCTBUTEIBHBIM MHAWKATOPOM METa0OJIMYEeCKUX Hapy-
IIEHNH, THTEHCHBHOCTH BOCIIAJIUTENIBHBIX MPOIECCOB, MMEIOIINX MECTO IIPH OCTE0apT-
pose, moxmarpe [1, 4]. IMmeromuecs aurepaTypHble TaHHBIE 00 U3MEHEHHAX ITOKa3aTeNeH
AKTHBHOCTH aJICHUH/IE3aMHUHAa3bl IPH PAa3BUTHH ITATOJIOTHI HE TAIOT HCUEPIBIBAOIICH HH-
(hopManmu 0 CBOWCTBaX 3TOr0 (epMEHTa B HOPME, XOTS 3TO B ONPENECICHHBIX COCTOSHHSX
MTO3BOJTIIO OBI “KOHTPOJMPOBATh” paboTy epMeHTa, YTO, BO3MOXKHO, IIPHUBEIIO OBI K U3-
MEHEHHUIO COCTOSHHSA, CIIPOBOLIMPOBAHHOTO N3MEHCHUEM aJICHA3HON aKTUBHOCTH.
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Mamepuan u memoouka. OGbEKTOM UCCIECIOBAHHS CITY>KHIH OPraHbl KPOJIHUKA U JISTYIIKH.
IMocne mexamuTaruy B XOJIOAHBIX YCIOBHUSX OBICTPO M3BIEKANM MEUYECHB, TTOUKU U roToBHian 20%
romoreHatsl Ha 0,1 M K-docharnom Gydepe (romorenuzarop Ilorrep-OnbBemkema, MPOAOIIKA-
TEJIBHOCTh TOMOreHu3anun 2-3 MuH). HKyOannoHHas cMeck cofepikana 1 mi romorenata, 0,5 mi
anennHa (30 Mxmons), 1,5 Mt 0,1 M K-docdarroro 6ydepa, pH 7,4. AneHa3HyI0 aKTUBHOCTH OII-
PeieNIsI B rOMOreHaTaX, MHKYOHPOBAHHEIX ¢ cyOcTpaToM B Tedenue 120 mun npu 37°C. Katamus
ocranasnuBainu 20%-ueiM TXY, mocne dero npoOsl neHTpudyrupopamn 10 MUH CO CKOPOCTHIO
5000 06/M 1 B HajOCAAKE OIMpPEACIUTA aMMHAK MHUKPOAUG(Y3HOHHBIM METOAOM 3EJIMHICOHA B
moaudukanun CunakoBoit [6]. Jlns dpakiponnpoBaHus afgeHas3bl IPUMEHSIIH TeNIbQHIBTPALIUIO
Ha KonoHke ¢ cedamgekcom G-150. B BeIIETICHHBIX (Qpakuax OENOK OMpeNessld CIeKTPOOTO-
metpruecku (CD-4A, nmunra Bonasel 280 HM). Bemmunny K, n3odepmentoB onpexnensian rpadu-
yeckuM MetogoM Jlalinyusepa-bepka [3].

Pesynomamur u oocysyncoenue. B cratbe NpeACTaBlICHb] PE3yIbTaThl U3YUEHUS He-
KOTOPBIX (DPU3MKO-XMMHUYECKHX CBOWCTB aJICHHH/Ie3aMUHa3bl (M300H3UMHBIIN criekTp, Km
W303H3MMOB, MHIMOWUTOpHI). B 1epBoil cepum 3KCIEPUMEHTOB OINpPEACIISUIN aKTHBHOCTB
a/ICHUH/Ie3aMHHa3bl B TOMOT'€HATaX OPraHoB (NeYeHb, MOYKH) JIATYIIKH, KPOJIHKa.

Ta6muua 1. Bustaue nonos Mg?™" i Cd*™ Ha akTHBHOCTS aJIeHHH/IC3aMHHA3BI
B TOMOT'€HATaX OPTraHOB JITYIIKH U Kponuka (MkM NH; Ha 1 1 cB. TK.)

O0beKT Kposuk Jlsirymka
Ieyenn Mouku Ileyenn Mouku

Mg, Mmxm aKT. HHT, % aKT. HHT, % aKT. HHT, % aKT. WHT, %
0 50,01+0,16 - 11,06+0,04 - 58,01+0,18 - 21,60+0,09 -
0,5 48,98+0,08 2,1 11,02+0,21 0,4 56,2+0,15 3,1 20,12+0,09 6,9
1,0 48,90+0,10 2,2 10,02+0,24 9.4 56,4+0,11 2,8 19,28+0,24 10,7
2,5 48,86+0,13 2,2 9,00+0,11 18,6 56,00+0,22 35 19,06+0,1 11,8
5,0 48,91+0,16 2,2 9,02+0,24 18,4 54,06+0,14 6,8 19,12+0,23 11,5

Cd*™, mxm aKT. unr.(%) aKT. unr.(%) aKT. unr.(%) aKT. unr.(%)
0 50,01+0,16 - 11,06+0,04 - 58,01+0,18 - 21,60+0,09 -
0,5 35,13+0,01 29,8 7,15+0,21 35,4 36,85+0,12 36,5 16,24+0,08 24,8
1,0 32,00+0,18 36 6,08+0,14 45 30,11+0,24 48,1 13,66+0,16 36,8
2,5 24,01+0,02 52 3,96+0,08 64,2 26,05+0,06 55,1 9,01+0,10 58,3
5,0 25,00+0,12 50 3,88+0,11 64,9 22,76+0,05 60,8 6,95+0,08 67,8

CornacHo AaHHBIM TaOll. |, ypOBEeHb Ae3aMHHHUPOBAHUS aJIcHMHA B TOMOTCHATaX
MIEYCHN KaK KPOJIMKA, TaK U JTYIIKH 3HaunTeNnsHO Bhie (50,01 mxm u 58,01 MM coort-
BETCTBEHHO), UeM B romoreHarax modek (11,06 mxm u 21,60 MkM cooTBeTCTBEHHO). Jlanee
yccrenoBaty BausHue HonoB Mg, Cd™" Ha akTHBHOCTH ajieHasbl. ['OMoreHaThl HHKYOU-
posasu 120 mus npu 37°C B mpucyTcTBIM HOHOB Metaimios (0,5-5 MkM Ha npo6y). [Tomy-
YEHHBIE JIAHHBIC CBUJICTENILCTBYIOT O TOM, U4TO HOHBI Mg ' MHIHOMpYIOT ajieHasy BO BCeX
HCCIICyEeMbIX TOMOIeHaTaX, MPUYeM B T'OMOICHATaX MOYEK B OOJBINCH CTCICHH, W IO
Mepe yBElIMUYeHHs KOHLEeHTpauun Mg~ cremeHs MHru6uposanus BospactaeT. Ilpu yBe-
JMYEHHH KOHIIEHTPAIUK HOHOB Mg' " 110 5 MKM aKTMBHOCTb aJIeHa3bI TIEYEHH KPOINKA MH-
rudupyercs Ha 2,2 %, akTHBHOCTb afieHa3bl TIouek Ha — 18,4 %, ameHasa meYeHu ATy mKu
uHrHONpyeTcs Ha 6,8%, ageHas3a modek — Ha 11,5%. Hago otMeTnTs, 9TO ajgeHa3a modyex
Gosee YyBCTBUTENbHA K MOHAM Mg ', 4eMm ajieHasa nedeHn. TpymHO OOBACHUTH MPOLECC
MHrMOMpPOBaHHs afeHashl noHamMu Mg ', T.k. Mg'' dalle BBINONHSET POIb aKTUBATOPA
(bepMeHTOB, HEe CrIocOOEH 00pPa30BhIBATH KOMILIEKCHI C MyPUHOBBIMH OCHOBAHHUSIMH, CHU-
’Kast BO3MOXKHOCTh 00pa3oBaHusi (pepMeHT-CyOCTpaTHOro KoMIuiekca. Je3aMHUHUPYIOIILYIO
CIOCOOHOCTH (hepMEHTa BO BCEX HCCICIYyEMBIX OOBEKTaX 00Jice aKTUBHO YTHETAOT HOHBI
Cd"", npuuem yxe npu kornenTpauuu 0,5 MkMoib. COrnacHo NOMy4YeHHBIM Pe3yibTaTaM
(tabn. 1), aneHasa nmeuenu kpomuka uaruéupyercs Cd™ ma 29,8%, ameHasa mouex Ha
35,4%, B TOMOreHaTaX OpraHoB JATykd B npucytctBuu 0,5 Mkm Cd™ uHruGuposanue
aJieHa3bl IIEYEeHH cocTaBisieT 36,5%, mouek — 24,8 %.
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Bonee Boicokue konmenTpanuu Cd™ monoB (1—5 MKMOIB) yCHIMBAIOT HpPOLECC
nHakTHBanuu (epmenta. Hambonee cuimpHOE MHTHOMpYIOIEe BIMSIHHUEC NMPH  KOHLEHT-
panuy 5 MKM OTMEUYEHO B roMOreHarax rmodek jisrymku (67,8 %). BepositHo, mpranHOi
uHakTuBauK pepmenta nonamu Cd"™ sensrores SH-rpynmb! akTHBHOTO 1IEHTpa (epMeH-
Ta, KOTOpbIE 0OPa3yIOT NPOYHbIE KoMILIeKchl ¢ HoHaMu Cd”™ M U3MEHSIOT HATUBHYIO KOH-
¢dopmanmio Oenka. B cnemyromell cepir 3KCIHEPUMEHTOB MPOBOJMIN Telb(QUIBTPALHIO
HaJI0CaJIKOB TOMOT'€HATOB HCCIIEYyeMbIX OPraHOB C LIEJIbIO BBIICICHHS MOJICKYJIPHBIX
¢dbopm (M305H3MMOB) ajicHa3bl. [ eIbQUIBTPAIMIO MPOBOIWIN uepe3 cedaaeke G-150,
KOTOPBIii ipombIBain Tpemsi oobemamu 0,1 M K-docarnoro 6ydepa (pH 7,4). B xonon-
Ky (2,5x60cM) HaHOCHIIM 5 MIT CyTIepHATaHTa, MOJTYYSHHOTO MPY HEHTPU(PYTHPOBAHUH TO-
MoreHaToB. beuio cobpano 40 dpakuuii (ckopocTs oy 0,5 Mi/MuH, 00beM (hpaKIuiz
5 m).

B xaxmo#t Gppakmum crieKTpohoTOMETPUIECKIM METOI0OM OIIpEeIeIIsTi OeIoK (JUTH-
Ha BOJTHBI 280 HM) U a/IeHa3HyI0 aKTHUBHOCTS. [1py renb(uibTpaliin  akTHBHOCTH (hepMeH-
Ta IPOSBUIIACH 2-Ms mukamu - 1ByMs u3ohepmertamu (Al I, AL IT). [epseiii uk (AJ] I)
¢uneTpyeTcs ¢ ppakuueir BRICOKOMOJNEKYIBIPHBIX OenkoB, BTropor (Al II) — ¢ dpakmueit
HU3KOMOJICKYIISIPHBIX OenkoB (puc. 1-4).
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Puc. 1. VI303H3UMHBIH CIIEKTP aJICHUHAE3aMUHA3bI TOYEK KPOJIHKa
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Puc. 4. I305H3UMHBIH CIEKTP aJeHUHAC3aMUHA3bI IEUSHH JIATY KK

Janee Oblma paccMOTpeHa 3aBUCHMOCTh AKTHBHOCTH M30()EPMEHTOB ajieHa3 pas-
JIMYHOTO TTPOUCXOXICHHUS OT KOHIEHTpauuu cyocrpara. Knnernyeckue xoHeranThl (K,)
BBIZICTICHHBIX HM309H3MMOB aJIeHa3bl ONpPEAEUIN 10 rpaduKy, IOCTPOSHHOMY METOIOM
JIBOWHBIX 00paTHBIX Berm4rH (MeTox JlafinymBepa-bepka). s ompenenernus K., uzodep-
MEHTOB B MHKYOAIIMOHHYIO CMECh NOOABILSUTH aJeHWH B KOHIeHTpamusx S5, 10, 20, 30,
40 mxm. V3 mpuBeIeHHBIX TPpaUKOB BUIHO, YTO H30()OPMEI, BEIICIICHHBIEC U3 HaJOCAIKOB
TOMOT€HATOB, 00JIaJalTi Pa3HBIM CPOACTBOM K afeHuHy. Tak, 3HadeHus K, amenassr maist
BBICOKOMOJIEKYIsIpHOTO M30depmenta (AJ] I) 3 meuenn kpomuka 0,25x107° M, u3 mouex
KpOJIHKa 0,5x10° M. K, HHU3KOMOJIeKyJIsipHOro u3odepmenta neuenu kposuka (AJl 1)
2,0x10° M, HU3KOMOIEKYIAPHOTO H30(epMenTa modek kpomuka 2,0x10° M (puc. 5, 6).

AHaNOrMYHbIe JaHHbIC MONYYHIN U JUIsl U30()epMEHTOB OpraHoB Jisirymku — AJ1 1
MI€YEHU U TMOYEK JIATYIIKH — 0,25)(10’3 Mu O,5x10'3 M cootBerctBerHo, AJIIl nmeyenu —
2,0x10° M 1 AJIII nouek — 1,75x10° M (puc.7, 8).

21



H.H. AUPATIETSIH, M.A. XAUATPSIH, T.T. CEMEP/DKIH

> <|s

20.0

+——— | usocpepmenHT
=== |l nsochepmeHT

-2.0
10°M
Puc. 5. K,;, n30hepMeHTOB aieHUHIE3aMIHA3BI IEYCHN KPOJIHUKA
1
Vv
1 +———— | nsochepmeHT
b = = = - |l u3ochepmeHT
16.0-
-2.0 2.0 4.0 6.0 8.0
10°M

Puc. 6. Km I/I30(1)epMeHTOB AICHUHAC3aMHAa3bl IIOYEK KPOJIUKa

<[~

———— | nsocpepmert
 — — — - |l usocpepmeHT

10°M

Puc. 7. Km u30¢pepMeHTOB a/IcHUH/IC3aMHHA3bI TICUCHH JIATYIIKH

22



VCCJIEJJOBAHUE HEKOTOPBIX ®U3UKO-XUMUYECKHUX CBONCTB AJIEHUHJE3AMUHA3bBI B PA3JINYHBIX. ..

<=

————— | M303H3UM
- ——— - |l u303H3UM

0l

20 20 4.0 6.0 8.0
10°M

Puc. 8. Km m3odepMeHTOB afeHUHIe3aMUHA3bI TOYEK JISTYIIKA

CpaBHUTENIBHBIN aHAIN3 NOTYyYeHHBIX 3HadeHui K, mokasain, 4To Bo BceX U3ydeH-
HBIX 00BEKTaxX OOJIbIIIEE CPOJICTBO K aICHUHY TPOSIBILSIIOT BHICOKOMOJIEKYJISIpHBIE n30(ep-
MEHTBL.
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udsushu 3UuLank3suGrh USUulurniue vN26rh
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L.L. UhUNL3UL

33 QUU UniEynLjwyhl YELuwpwlntpywl huunpwnncan
Pogh LELuwpwlnipywl W YJhpnLuwpwlntpywl jwpnpuwinnphuw,
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NuncdUwuhpdb) £ wdpwihu hwugnygutph whunwpwunceniup lungtbph w$phlywl unip
dwlwnwhun (whunwhwnpywé gtuninhw I yhpneuny) hhywunniejwl nhuwdhywyned: Ipdwlnniejwl
npulenpdwl - wnwghlu ophg wpjwu 2hénynud Lywwnynwd £ JhpGdhw: Wdpwiht - hwlgnigubpu
whinwhwnynud BU hhqwunniejwu un thniphg uyuwé (2-3-pn op): UdpwihU  hwlgnigutnh
hhdlwywl whinwpwuwywl thnthnfuntejnlllGnu Gu- wnniuwgtnnduGpp, wdpwihu $nihyncukph
hhwGpwwghwl, nphu hwenpnnud £ hhwnwjwghwl:

tunqbiph wdnplywl dwlinwpun — wipuyghl hwlignyyg — wipwihb $nghlynty —
wpynLbwqbnnud — hhwbpuwahw — hhwynwjwaqhw

HUccnenoBana natosorust TMMQaTHIECKUX y3/I0B IpH appukaHckoit uyme cButeil (AUC)
(3apaxeHHbIX BUpycoM reHoruna II) B muHamuke octpoii popmsl 6one3nu. C mnepBoro nHs 6ones-
HH B CHIBOPOTKE KPOBH Obl1a oOHapyskeHa Bupemusi. Hamu nokasauo, uro npu AUC, BeI3bIBacMOi
reotunom lI, mumdarrueckue y3mpl mopa)xkaroTcsi Ha HayalbHBIX CTagusx OonesHu (Ha 2-3-i
JieHb). OCHOBHBIMU ITaTOJIOTHYECKUMHU H3MEHEHHUSAMH JTUM(PATHYECKUX Y3JI0B SIBISIIOTCS: KPOBOM3-
JIUSHYUE, THIIEPITIa3ns TMM(pAaTHIeCKUX (OJUTHKYII, Ha HO3MHUX CTAaJHUSX TUIIOIIIa3HsL.

Agppurarnckas wyma céunel — iumamuseckull y3en — IumMpamuieckuil posuKyn —
KPOBOUBNIUSIHUE — SUNEPNAA3US — UNONILAZUSL

Lymph nodes pathology of the pigs in the dynamics of acute African swine fever (infected
by genotype II virus) was studied. Viremia was revealed in blood serum from the first day of di-
sease. The lymph nodes were affected from the early stages (2-3 post infection days). The main
pathological changes in lymph nodes were hemorrhages, hyperplasia of lymph follicles, which is
followed by hypoplasia.

African Swine fever — lymph node — lymph follicle — hemorrhage — hyperplasia — hypoplasia

fungbph wdphywl dwlwnwhunh untp nwppGpwyp dwun, Jwhwgne Giend yhpne-
uwjhbu hhqwunnipintu £, npp Ywelwuntubnhg whunwhwnpnd £ Jhwju fjungGppu: Wd-
nhyjwl dwlnwpunh dhpniup funznp, [pwgnighy pwnwleny, Gpignepw Yufe-ny dhpnu
npp Asfarviridae punwUhph Jhwly UGpYwjwgnighsu E: lungh opquwuhqunid  yhpniup
pwquwund £ hhduwywund  dnununcylbwn $wagnghinwihu  hwdwlwpgh pghoutnnid,
hwwnywwtu dnunghwnubpnud W Jwypndwagbpnid: Ipdwunnipjwu wybih n 2ppwuncd
Jwpnn BU whunwhwnyb, bwl wyp peheUutbp: UPphyjwl dwlnmwhuinh yhpniup Jhwy “Yufe
wppnyhpneut £, npp thnfuwugdnid £ hnnjwénunwuhubph Jhgngny (Ornithodoros wnqbn):
JYhpniup gBEundp wwpniuwynud £ Uninwynpwwtu 150 qtu: vdhpniuh AU@-U ynnwynpnud
E hp qBundh nBwhywghwihu W npwluyphwyghwihtu wuhpwdtwn $tpdtunutn, Ywnnig-
JwépwihU uyhwnwynigutn W wjuwhuh uwhwwynigubn, npnup Ywplnp GU whpng op-
gqwUhgunwd yhpniuh wwhwwudwu W tnwpwéddwu hwdwp: “dhpniuh AYU6@-U ynnwiyn-
pnud £ lwle whunwhwnpwé peheutph wwynwwnnghu Uwywuwnnn uwyhwmwynigubn [17:
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Upphyjwl dwunwhuint wnwehl wugwd Uywpwant £ Unupgndbphu 1921 pyw-
JwuhU npwtu Bupwuntp Ywd uncp Juwpwyhs hhjwunnieinil, npp puncpwagnyned £ 100%
Jwhwgnipjwdp, Uywwnbh wpniuwgtnnudubpny, wjnnignd W Ynwgnopwwphwny:
UwnipGpp W wyine thwuwntp 6U, np wnwghu whunwhwpnduGpp hwjnuwptnynud Gu
thddnhn hjnLujwéplbnned [2,9]:

huswGu hwjinuh E fungtph wypwihu hwugnyguGpnud yenlwghu W Jhgniywghu Ujne-
rEpp nEnwywjwséd GU hwywnwy (h nwpptpnieintu Jwpnnt). bwh UhgniywghU UjnLpl E,
www' Ysnuwihu [3]: MEphdbppwl’ Swypwdwup, wwpnibwynd £ dwypndwabpn L
wwqunghwubp: Gngbpu wytih utn Gu, thwhywiwptpp pwgwywind Bu: ®npn wypwihu
hwugnrgutpp Ywpnn Gu dhwénuytbp L wnwowgub) funynp hwugnug: Iwlgnygh npntupp
hwbéwhu ndwn inGuwubih E:

fungbph wdpwihu hwugnygutph $nhyniubpnd gbpdhbwwmhy (centrum germinale)
Jwd pwquwgdwl YEunpnuh nuwdnn gninpu (light zone) hunwy wnwnpptpwytih £ Unig
gnwnnig (dark zone) huswbu Jwnpnnt Unwn: Lncuwydnp gninhu inbnuiywyywé £ gbpdhluwunhy
ycuinpnuh  pUubnnd®  wlpwihu hwlgnigh  wwwhsdhg  hGene (nluh - hwywnwy
nwuwynpnientt h twpppneejntt Jwpnn): Muwyh dlend nwuwynpdwd thdpnghinubpp
Unyuwbu guuynd U gbpdhUuwwhy YEunpnuh funpend’ wwwnhdhg hbnni: lungtph
wpwihu  hwugnygubpnud  wnpwpGynubpp’  2wpwygwhjntujwépwihu - funpngubpp,
wugunwd BU nne hwugnygnd, huy gGpdhuwwnhy YeuinnpnUuGph (nruwygnp gninhu ninnjwé
E nGwh wnpwpBynLubpp® hwéawhu (hddnghinbph wuwyh hbin Jhwupl: huswbu gnug Gu
nybl Pwnudp W Qpwniy, fungbph Unin wdhpp hwugnyg £ pwthwugned ng @6 hwugnygh
nienighy Ynnuhg, wyp npncipny W inpwiptynuutpnd, huy nnpu quithu® weph$tnhwihg [7]:

Udpwyhu hwugnygutph hhduwywu $nuyghwu dhiinpnedl £ L Swanghwngp, hug-
wtu bwl |hddnuntgp L hdntuninghwlwu wwpunwwuniejniup:

Upphyjwt dwlnnwpuinny Jwpwydwéd hungbph unn Uywwnynwd £ oGpunipjwu
pwpanpwgnud, wunpGeuhw, dwpyh ghwung, upnh qupytph W QUswneniejwl hwiwhuw-
Jwuncejwl Utdwgnd: Ipdwunnipjwup punpny £ JhpGdhw, UGpphu opqwuutph hw-
Jwywnquwjhl whunwhwnpnwdutn W dwh [4,10]:

Jwpwyywé ungbph Unin Lwhuyhuncd nuuncduwupnyty BU wdpwihu hwugnugubph
whunnwhwpndubpp [2,4,10], uwywju gbUunwhwy I dhpnwuh nGwend  niuncdUwuhp-
pniEjnlulEnp Ywwnwnpynd BU wnwghu wugwd: Utn Uwwwwyu E ncuncdbwuhnt) fungtnh
wdpwihu  hwugnygubph  hjnujwéwpwuwywl b whuitnwwlwwnndhwywl  thnthnfunt-
rJnLtLUUGpp lungbph wdphyjwu uncp dwlnwhunh (wWhunwhwpywé gtEunnpw 1l yhpnwuny )
nhuwdJhywjnd:

Unip W dbpenn: lungbphu Jwpwyt, Gu Yphpwntind wdpphlyjwlu dwluwnwhuinh yhpniup (gb6-
unwnhy 1) dhpntup hunpp nLpwipwilignip Uspuywiliwiht Uspwpyuwl hwdwn uquned tp 10% 50%
hGdwnunppghnu nnqu (HADS0)J|: Ydwpwyh pUpwgend Ywwwpdby E dhpnuh whunpnd L
ubpywjwgdtb) npwtu log,y HADS50/U] [5]:

Gnwgnnncejnitlltnh hwdwn  ogquwgnpdytp U Unyu  wwphph (3 wduwywl) W
30-33 Yg pwpny 12 wnnnyg fung (Landrace breed) [8]:

Pninp fungbiphg Jdhusle UGpwpynwdp 4Gpgytp BU wpjwu Udnubn unnighy wpdbeutnh hw-
dwn' wwhwwutiny hbdnhghg W hjncujwépubph qupwynwdhg funtuwithGine wwydwuutpp:  Wpjwt
uunwputpp Ubpgyt| Bu wnwgbwihu uhubpwyhg [11]:

10 tunq Jwpwyyb| Bu UEpdywlwihu UGpwnydwl dwuwwwphny, huy Gpyniup, npnug ubnd-
Jwuwjhu Ukpwnyyty £ 0,1 Jp $hq. (nLénye, oginwgnnpédyt) Bu npwtu guwnpwyywé uinnighy funcdp [6]:
UGunwuhUbph pulwdep L Eppwlwghwl Yuwnwpdb) £ hwdwdwju wdGphyjwu wuwulwpnydubph
pd2jwywl wunghwghwih Ebrpwlwaghwih dwuhU ninbgnygh W yGunwuhubph pubwdeh ne yhpwndwu
nnGgngh (AUU UnGyntwjht YGuuwpwluniejwl hUuunhwunninh UEphUunhwnniinwihtu yGpwhuynn
funphpnh/Ephywih wuywhu Yndhuintkh, Lhdlu00004079):

vwpwyJwsd b unnighs tudph tungbiph Eppwlwghwl Yuwnwpdt) £ wéhuwsuh Gpyopuhnh
huhwiwghwjh dhgngny (75-80% wdhuwsluh Gpyopuhn 20 pnwytnid):

3jnujwdwpwliwywl hEinwgnnngyniuutph hwdwn yepgywéd wdpwihu hwugnigutpp $heu-
Jb| 6u $npdwihuh 10%-wung ¢bgne [nLdnyenid, www Yuwndnwgytb] wywnwdhuny: Mwnpwunyby Gu
4-5 JyJ hwuwnnejwdp (wjlwywu Yupgwsdeutn nninnpwjht Jhypnunndny:

MpGwwnwwubpp uGpydt, Bu hedwwnnpuhhu Enghund, nuntduwuhpdt) GU Leica DM1000
Jwupwnhwnwyny, wnytl Gu Jhypndnunnintuwywnutn Leica DMA rpywjhu $ninfughyny:

Jhdwlwagpwywl ybninuénceiniup ywwnwnyby £ pun Student’s t-test-h:
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Upnyncupltp b pubwpyncd: Udnhyjwl dwuwnwhunh Jhpnund yupwyywé hungt-
nph Unin wnwehU Yhuphjwywl whunwlpwuubpu h hwjn BU quihu Juwpwynwhg 2-3 op
hGwnn  whunpdwyh wuynwdny, nGwpbupwind: 2-4-nn optph pupwgend nhwnynd E
hhwtpetpdhw®  dhtsle 40°C: UhUlnuyu  dwdwlwly Uwwdnd 6U Jupgh  wlyned,
nddupnieintl Juswnniejwu wnpngbunwd W Jdwpyh Ywpdpnepyniu: dwpwytbineg 5-6 on
hGwnn fungGph Unwn Lywwinyned E wpncbwghu (ned (Jhwiju 20% nGwetnnid) W npn fungbph
Unwin Yndwinng yhdwy: Aninp Juwpwyywd pungbpp Eppwlwghwih Gu Gupwpyyt) 6-7-nn
onp: EpE wnwehlu Yhuhywywl whunwlpwulutpu h hwjn Bu quihu Jhwju 2-3-pn onp,
www JhptEuhwt bywwinynud £ wpnBu Jwpwynwdhg hGunn 1-2-nn optphu W hwuunid E hp
guwgwprlwytwnhu 5-6-nn ontiphu: Aninp Jwpwyjwé hungbph dnin wnuwl 2hénuyncd
dhpniuh pwpép wnhwnp (UhUgle 104-105HAD) gpwugyty £ 1-hu ophg Uhusle hhjwunniejwl
wntGpuhuwy thnepp (p<0,05-0,01):

Gpadwl wpnyniupnd wpwihu hwugnygutpnud hwjnbwpbnytp U Jwubwyh w-
nintuwgbnnidubn, uyuwd hhjwunnipjwl 3-pn ophg, huy hhjwunniejwl wybih N 2now-
unwd whunwhwpywsd Ehu wpwghu hwugnygutph 66 Jwup: Wpunnwhwpywé wypwhu
hwugnigubpl nlUBU Unig Ywuwnywn gnyl, huy jwjbwywu Yupduéend UJwwnbh Gu
Jwulwyh Ywd Jvhwpuwnujwé wnpnibwgtnnduGp Y. 1): Undwwnhy W dhugbpwg
wdpwjhu hwugnygubnph whunwwuwwnndhwywl hGnwgnuniejntluGpnud hwjnuwpbnpyuwé
thnthnpuntpiniultpp  uygpnd  puniewanynd BU - utpng, www ubpng-hGdnpwghy W
htdnpwahy |hddwnBuhwnny:

LY. 1. Uhunwhwnpywé wdpwihu hwugnyg quugywdwihu wnntuwgGnnidubpny

Udpwjhu hwugnygubph hjncujwédwpwuwlwu hGwnwgnunneeniulbpnd (wy  nk-
uwlblh U wdpwihu $nihyntubpp pwguwgdwl Ytunpnulubpny Y. 2):

LY. 2. Upwihu $nhynt) pwgdugdw Yeuwnpnuny, op x 4, oy. x 10
(wdpwhu $nihynubph pwguwgdwl Yeunpnuutpp Updwé Bu ujwplbnnd)
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Jwpwydwl 3-pn ophg ufuwd wdpwihtu hwugnygubpnd Jwupwnhwnwlwhlu hbunw-
gnuniintllph wpryniupnd - hwynuwpGpynd  GU- wuinwpwlwywl  thnthnfunigjniulbn:
Unwolwjht whunwpwlwywl thnthnfuniejnlluGpp punipwanynid U Ephrepnghwnutnh
Ubppwihwlgdwl W ywpBuphdwjhu pphoutph UJwgqdwu ywwytnny Uy. 3):

LY. 3. Uunwhwpywé wfpwihu hwlgnigp hhjwunnigjwu 3-nn onp,
op x 25, ol. x 10 (Enhennghwnltnh Ubppwthwugnidp LpJwé E ujwpeutpny)

Mwnbuphdwjnud pwinwunid BU whunwhwnywé W pwjpwywé pgheubnh rhup Y. 4):

LY. 4. Upunnwhwpywé pphoubnl wipwihu hwugnygned , op x 25, oly. x 10

Shjwunnipjwu wyth n thnGpnud wdpwihu hwugnygubpnud hwynuwptBngnud £
hGunpwahy (hddwnbupwn LY. 5w, p):

ULY.5. 36dnpwahy thddwnBuhuin (wdpwjhu hwugnigh pnppnenid) hhjwunnipjwu 4-pn (w)
W 6-nn (p) opp, op x 4, oy. x 10 (UpYwd E ujwpltnny)
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LL. Uhunusuu

Upjntuwgbnnudubph puintuuhyniejniup dtédwunwd £ W hhjwunnipjwU inGpdhUwg
thnened nnwppbp wunhdwuny whunwhwnywé B (huncd wdpwihu hwugnygutph 60 %-hg
wybhu: Npn2 wypwihu hwugnygutpnd hwunpwnd £ Uwle hhwGpwwaghw, npp, hwdw-
Uwpwp, hwunhuwunwd £ YndwytUuwwnnp nGwyghw: Npn2 nGwetnnd hhwbpwwghwu
wpwihu $nhyniubph nuuwwnpyuwl hGnlwueny thnpjuwphuynwd £ hhwnwwghwjny:
Udpwjhu $nihyncubGpned Uywnygned U wpyntbwgbnnidubn:

Wjuwhuny, JGp Yynnuhg Juunwpywéd wpuwwnwupnd gnyg £ wpdwé, np jungbph
wdnhlyjwl unp dwunwhun hhjwunnipjwl wdtbwydwn thnGphg uyuwé
(2-3-pn on) wnwewuntd GU wpwihu hwugnygubph whunwhwpnudubn®  dwulbwyh, huy
hGunwqu)nd quugywéwihu wpntuwgtnnudubph wnGupny: LYwpwagpytl £ bwl wypwihu
dnhyntubph hhwGpwwahw, npu wybh n tngbpnd (hudwnhy peheutiph wnpunw-
Undwl hGinlwupny thnpuynid £ hhwynwiwghwyh:

qaruuuvniE@3ntu

1.  Maxapos B.B. Adpuxanckas uyma cBuHer, Poccuiickuit yHuBepcureT apyx0Obl HapooB, M., 2011.

2. Anderson E.C. African swine fever: Current concepts on its pathogenesis and immunology. Rev.
sci. tech. Off. int. Epiz., 5, 2, 477-486, 1986.

3. Binns RM. and Hall J.G. The Paucity of lymphocytes in the lymph of unanaesthetised pigs. The
British Journal of Experimental Pathology, 47, 3, 275-280, 1966.

4. Carrasco L., Chacon-M de Lara F., Martin de Las Mulas J., Gomez-Villamandos J.C., Sierra
M.A., Villeda C.J., Wilkinson P.J. Ultrastructural changes related to the lymph node haemorrhages
in acute African swine fever. Res Vet Sci. , 62, 3, 199-204, 1997.

5. Enjuanes L., Carrascosa A.L., Moreno M.A., Viiiuela E. Titration of African swine fever (ASF)
virus. J Gen Virol. 32,471-477, 1976.

6. Howey E.B., O'Donnell V., de Carvalho Ferreira H.C., Borca M.V., Arzt J. Pathogenesis of highly
virulent African swine fever virus in domestic pigs exposed via intraoropharyngeal, intranasopha-
ryngeal, and intramuscular inoculation, and by direct contact with infected pigs. Virus Res. 2013
Dec 26;178(2):328-39. doi: 10.1016/j.virusres.2013.09.024. Epub 2013 Sep 26.

7.  Hunt A.C. Micro-anatomy of the lymph nodes of the pig. British Journal of Experimental
Pathology, XLLX, 4, 338-339, 1968.

8.  Karalyan Z., Zakaryan H., Arzumanyan H., Sargsyan K., Voskanyan H., Hakobyan L., Abroyan
L., Avetisyan A., Karalova E. Pathology of porcine peripheral white blood cells during infection
with African swine fever virus. BMC Vet Res. 28;8:18. doi: 10.1186/1746-6148-8-18, 2012 Feb.

9. Maurer F.D., Griesmer R.A. and Jones T.C. The pathology of African swine fever — a comparison
with hog cholera. Am. J. vet. Res., 19, 517-593, 1958.

10. Rodriguez F, Ferndandez A, Martin de las Mulas JP, Sierra MA, Jover A. African swine fever: mor-
phopathology of a viral haemorrhagic disease. Vet Rec., 139, 11, 249-54, 1996.

11. Zhang W.R., Ku P.K., Miller E.R. and Ullrey D.E. Stability of glutathione peroxidase in swine
plasma samples under various storage conditions. Can. J. Vet. Res., 50, 390-392, 1986.

Uwnwgyty £ 24.03.2014

28


http://www.ncbi.nlm.nih.gov/pubmed?term=Carrasco%20L%5BAuthor%5D&cauthor=true&cauthor_uid=9300534
http://www.ncbi.nlm.nih.gov/pubmed?term=Ch%C3%A0c%C3%B3n-M%20de%20Lara%20F%5BAuthor%5D&cauthor=true&cauthor_uid=9300534
http://www.ncbi.nlm.nih.gov/pubmed?term=Mart%C3%ADn%20de%20Las%20Mulas%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9300534
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%B3mez-Villamandos%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=9300534
http://www.ncbi.nlm.nih.gov/pubmed?term=Sierra%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=9300534
http://www.ncbi.nlm.nih.gov/pubmed?term=Sierra%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=9300534
http://www.ncbi.nlm.nih.gov/pubmed?term=Villeda%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=9300534
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilkinson%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=9300534
http://www.ncbi.nlm.nih.gov/pubmed/9300534
http://www.ncbi.nlm.nih.gov/pubmed?term=Howey%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=24076499
http://www.ncbi.nlm.nih.gov/pubmed?term=O%27Donnell%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24076499
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Carvalho%20Ferreira%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=24076499
http://www.ncbi.nlm.nih.gov/pubmed?term=Borca%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=24076499
http://www.ncbi.nlm.nih.gov/pubmed?term=Arzt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24076499
http://www.ncbi.nlm.nih.gov/pubmed/24076499
http://www.ncbi.nlm.nih.gov/pubmed?term=Karalyan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Zakaryan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Arzumanyan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Sargsyan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Voskanyan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Hakobyan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Abroyan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Abroyan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Avetisyan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Karalova%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22373449
http://www.ncbi.nlm.nih.gov/pubmed/22373449
http://www.ncbi.nlm.nih.gov/pubmed?term=Rodr%C3%ADguez%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8888559
http://www.ncbi.nlm.nih.gov/pubmed?term=Fern%C3%A1ndez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8888559
http://www.ncbi.nlm.nih.gov/pubmed?term=Mart%C3%ADn%20de%20las%20Mulas%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=8888559
http://www.ncbi.nlm.nih.gov/pubmed?term=Sierra%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=8888559
http://www.ncbi.nlm.nih.gov/pubmed?term=Jover%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8888559
http://www.ncbi.nlm.nih.gov/pubmed/8888559

Lwjwuinwbh Ghunnigntbbbph Uggquyht Uywnbdhw Lwjwunwbh YEtuwpwlbwywb <wbnbu
HauwuoHaabHasn Akaaemus Hayk ApmeHuu Buoanoruueckul XypHaan ApmMeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

Onpdwpwpwlwl b inbuwlwl hnnwdlbn «xcnepumenmanvusvie u meopemuueckue cmampus
*Experimental and theoretical articlese

3wjwuwnwlp YEuuwp. hwunbu, 3(66), 2014

qQu4uNuUats 64 UUUrhy a6scrr dhsSnaLULUSNLU3LL
uvuuEsniE@3UL LULUYUYUL 2UrqQUSUUL YUkUDNHR3NILLE
ubUu4U3rk NPNG URPNShY ANPrSNLLENHLS

@.9. bU2hY3Uy, L.N. 3UULUNr3UL

33 QUU YGLnwlwpwlnieywl U hhnpnEyninghwih ghunwlwl EUwnpnup
3hnpnkyninghwyh L dyLwpwlntpywl huunpunnin
tkhachikyan@mail.ru

2008-2011 ppE. Jwwwnyt] U Qwywnwgbn b Uwuphy gbinbph $hunnwywuyinnuwihu hw-
dwybgnipjwu hGunwgnunieinilltp: SGuwywihu pwguwqwuniejwdp W pwlwywywl gnigwuhy-
ubpny gbwntbpnud gbpwyw)tp BU nhwwnndwihu gphuncputpp: Rwlwlwywl gnigwuhputpny Gupw-
nnuptwln GU Juwwwywlwg, huy nbuwlwhl pwquuquunipjudp’ wluws gphuninUbpp: Un-
nGywghnu yGpinéniejwl wpnjniupnd  pwgwhwjngtp U $hinnuywuyinnuwht hwdwybgniejwu
wnwudht fudptph pwlwywywl gnigwuhpubph W Jhgwydwiph npn wphninhy gnpénuutph Uhel
gnjniejntl ntukgnn uwwbnp:

Qbiintn — phuinnuywlilyinnl — wphnuinply gnpénultn — Ynpbywghnl-nbgntuhnl Y&pintdnieinil

[IpoBenens! uccnenoBanus HUTOINIAHKTOHHOTO coodmiecTBa pek 'aBaparer m Macpuk B
nepuof ¢ 2008-2011 rr.. [To BuIOBOMY pa3HO0OOPa3HIO U KOIMYECTBEHHBIM MTOKA3aTENsIM B (pUTO-
IUTAHKTOHE peK Ipeodafani AuaToMoBbie Bogopociu. Cy0IoOMUHAHTHOH TPpyNIoi B coodmiecTBe
M0 KOJIMYECTBEHHBIM IOKA3aTeIsIM SBISUINCH CHHE-3€I€HBIE BOJOPOCIH, a 110 BUAOBOMY Pa3HO00-
pasuio — 3eneHsle. B pe3ynpTaTe MpoBEJEHHOT0 KOPPESLHOHHOTO aHAIM3a BBIABIECHA 3aBHCH-
MOCTb MEX/y KOJIMYECTBEHHBIMH I10Ka3aTe/sIMU (PUTOIIIAHKTOHHOTO COOOIIECTBA, €ro OTACIbHbI-
MM IPYIIAaMH ¥ HEKOTOPbIMU a0MOTHYECKUMHU (PAKTOpaMHU CpeJibl.

Pexu — pumonnankmon — abuomuyeckue pakmopvl — KOppeIIYUOHHO-PeSPeCCUOHHBIL AHATU3

The studies of phytoplankton communities in Gavaraget and Masrik rivers were carried
out in 2008-2011. Diatom algae dominated on a quantitative variety and quality indicators — in the
rivers. The blue green algae prevailed by quantitative indices, and green algae — on a specific
variety. The existing communication has been revealed between quantitative indices of separate
groups of phytoplankton communities and some abiotic factors of the environment as a result of
the correlation analysis.

Rivers — phytoplankton — abiotic factors — correlation-regression analysis

Dhuinnwwuywnnup, hwunhuwuwiny gpwjhu Eynhwdwywpgtbph wpndhy 2nrwh
wnwelwihu onwy, pwywywuht wpwa £ wpédwgwlpnid dhpwdwiph wwjdwlutph thn-
thnpuntpjwup: 2phuncnubph nGuwywihu Yuwqdp hwunhuwunwd £ pwgdwehy gnpénultph
hwdwuwnbn wagnbgnigjwu  huwnbgpwy gnigwuh?, npp punipwapnud £ 9pwjhu  hw-
Jwywngbph yhtwyp, npndwjunipjul dwwpnwyp W ontph wnunininjwénipjwu wu-
inphdwup [5]: Uphgwdwiph wwjdwultph thnthnpunientlp  hwugbgunid £ Shuinnuyiwiuy-
wnnuwjhb hwdwybgniejwu ng dhwju nGuwywihtu ywaquh, wjlt wnwbdhu nGuwyubph W
hudptph pwlwlwywl gnigwuhpubph thnthnfudwup [16]: Mwlywnnuwihu 9phuncpUtnh
qungwguwl hwdwn Jhewywph wphnwnhy gnpénuutiphg Ywplenp Lpwlwynieintu nluku
onh gbndwuwnhéwlp, spwélwihlu gnighsn, YEuuwshu wnwppbph’ hwnwwbu wgnnh W

Pnudpnph pwliwyncejntlutpp [13]:
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2008-2011 pr. Qwywnwagbn L Uwuphy gbwnbpnud Juwwnwpytp U $hunnuypwiliy-
wnnuwjht  hwdwytgniejwl hGunwgnunie)nllutp: Shunnwwuynnuh qupgugdwu Ypw
UWpJwé gnpénulbph  wgnbgniejntp pwgwhwjntine Uwwwwyny  Ywwwngty £ Yn-
nGywghnu ybpnénigintt - Shuinnuwliyuninuwiht - hwdwybgniejwl  wnwudhu  fudptnh
pwlwywywl gnigwuhpubph W Updwd wphnuinhy gnpénultph Jdhght ubgnuwihu JGént-
rJnLUUENh UholL:

Quywnwgbwp uyhgp E wnln Qbnwdw |GnuwdwhwUh hjncuhuwihtu (wugtiphg
3050 U pwpépnipintuhg W pwithynid ®npp Ulwil: Gpywipneegniup 50 Yd E, ophwywp
wywquwup® 480 uuz: Uunwdp hhduwywunwd (83%) uwnnpbpypyw £, Jwpwpnudp® wuwphy-
hntuhuhU: Swipbywl Uhghl dwiuup 3.82 Uy E, hnupp' 120.6 ufu. u® [2]: Uwuphy gbwp
Ulwlw |8h wdBuwgpwnwwnn ywnwyubphg E, npp uyhgp £ wnunwd dwpnBUuhuh |GRUw-
Jwhwuh 2880 U pwpanpntejntuhg: Qtwnh Gpywpniginiup 45 YJ E, huy gphwdwp wjwaquth
Jwytptup' 685 uuz: Qbwnp uuynud £ hwingpwihu gnbpnd: Swptlywlu dhghu dwihuup 3.97 LI3/L{
k, hnugp' 125 Uju. o [2]: Uwuphy gbwnp pwihynud £ UGS Ullwi:

Unipe U dBpnn: Upuwwnwlph hwdwp Ujnie BU Swnw)tp 2008-2011 ep. pupwgenid (Jwnwn-
unjbdptn) Ukwuw |hé pwithynn Qujwnwgbn W Uwuphy gbinbphg ybpgdwd thnpdwldnipubnp:
®npdwlunubph Lwhilwywlu W hGwnwaqw wpnpwwnnp wynwubpp ywwnwnpdtbp BU gpwytluw-
pwuniejwl Ute punniujwé dGpnnubpny [3]: Nuncduwuhpdt) B $hinnwulynnuwiht hwdwybgnt-
rJwU npulwywl L pwlwywywu Yuwadp: @phdninubph nbuwywihu uaquh npnanedp Yuwnwnybg £
nbuwyh hnEunhdhywgdwl hwdpunhwunip dwbwgnd gunwd npnphsubph W nunbgnugutnph ogunt-
Rjwdp [4, 7, 15, 20]:

nuwphuhwlwl (pH, N[NH4 '], N[NO2T, NINO3T, Niue., Prute.] U gnudhghluuili (pEpUwunh-
dwl) nwiutpp tnpwdwnnytp U 33 Auwwwhwwunipjwu Uwuwpwnnijwl «Spgwyw vhewywiph
Upw UbpgnpénLejwl Unuhininphugh Yeuinpnuh Ynnuhgy> (Rwjtyndnuphwnnphug, 2008-2011 ee.):

Syjwubph yhdwywagpwywu ybpineénieintup Ywwnwnpyb) E Statistica 6.0 Spwgpwjhu thweb-
’h ogunLejwUp:

Upnyniuplutip W puliwpyncd: 2008-2011 pre. hGlwgnundwu pupwgentd Gwyw-
nwqgbunnd hwjinbwptbnyt) £ wywuynnuwhu gphuncputph 7 1 tnbGuwy, npnughg 54-p° nhw-
wnndwjhu (Bacillariophyta), 9-p° YwUwys (Chlorophyta), 8-p° Ywwwwlwluws (Cyanophyta):
dShunnwwuywnup  punhwuncn [&%{LUELUULUUD mwwnwldtb, £ 16000-456000 pg/, huy
YEluwquugywép® 0.05-2.4 g/’ whpnypenid:  Stuwyuwiht  pwqUuqunipjudp W
pwlwywywl gnigwuhputpny (4000-240000 py/, 0.09-2.2 q/d3) hhJuwywunwd gbpwyw-
J61 BU nhwwndwjhUu gpnhuntnUbpp, hugu £| punpn? £ [GrnUwjhUu gbintph $hinnwwiuynnupu
[6, 10, 12, 14]: b wmwpptpnigntl Ywlwg W Juwunwywlwg ephdninutph, nhwwnndwhu
onhdnnutpu - wnwytp (wy GU  hwpdwpdwé gbunwhu  phniinwhu W npnwyh
wnwuwwnwghnu JGhuwuhquutph 2unphhy Ywpnnwunwd GU gnjunlltty phnuninwh ng ugniu
snwpwlwlwl  wwydwulbpnud:  Ipdbwywund  qupquwgty GU  Navicula, Fragilaria,
Pinnularia, Melosira, Cocconeis W Cymbella gbntnh wnGuwyutpp:

Lwwwnwywlwg ephdninutnp pwlwywywl gnigwuhubnny hwunhuwgtb) GU Gupw-
nnJhuwuwn funwdp (4000-140000 po/|, 0.009-0.5 q/LI3), wnwyb] hwéwhwyh wpdw-
Uwapyty BU dphanothece clathrata \L Microcystis aeruginosa nGuwyutbpp: Ywlws 9phdnin-
Utpp qupuwup W wpuwup $hnnwywuynnuh punhwunip pwuwwywl gnigwupubpned
nlubgbp GU thnpp UGpnpnud, Jhugnbn wdnwl wdhulbGphu UWJwwndtGp £ wnGuwywhu
pwaUwqwunipjwl W pwlwywywlu gnigwuppubph Jbdwgnud, hugt £, hwywlwpwn,
Juwwywéd E wdnwlup gbwnh hnuph wpwgnipjwu thnppwgdwl htn: Updwuwagpyb) Gu
Qocystis, Scenedesmus, Coelastrum \L Ankistrodesmus gtntph wnGuwyutnp:

Uwuphy gbwnnwd hGinnwgnundwl pupwgenid gnwlgdt) £ wywuyunnuwihu ephdncn-
utph 117 nbuwy, npnughg 82-p* nhwwnndwjhu (Bacillariophyta), 22-n* Ywlwyg (Chlorophyta),
12-p° Ywwwwywluws (Cyanophyta) W 1-p° nbnuUwywlws (Xanthophyta): dhunnuywly-
wnnuwjht hwdwytgniejwl punhwunip pywpwlwyp nwwnwuyt, £ 64000-1460000 po/,
huy ytLuuwqwugywép' 0.3-10.5 cJ,/d3 wnhpnyrend: Yhwnndwihu gphdninUbpp gGpwiyw) G
EU ng Uhwiu nbuwywiht pwgdwquunipjwdp, w) Lwl' pwlwlwywl gnigwuhpubpny
(28000-1208000 pyg/, 0.22-9.6 q/lJ3): Qbnwlont, U Navicula, Fragilaria, Diatoma,
Pinnularia, Cymbella, Melosira, Cocconeis W Rhoicosphenia gbntph wnGuwyubpp: Yww-
nwywlwg gnhdnnubnp pwlwlwywl gnigwuhubpnd Bnb) 6U Bupwnnuhbwuwn (12000-
272000 pg/, 0.03-0.7 qjd3), suwjwé UEpYwywgt) Bu hwdbEJwwnwpwn wnpwwn inbuwyw)hu
Juaquny: NEnwwuywnnup vpunwywlu ubpyuwjwgnighsgubnu Bu 6nG| Aphanothece clathrata W
Microcystis aeruginosa nGuwyutpp: Updwlwanyty BU Uwl Aphanizomenon flos-aquae,
Oscillatoria limosa, Os. limnetica, Phormidium foveolarum, Ph. papyraceum, Spirulina sp. W wj|
wntGuwyutp:
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Ywlwg gphuntnubpp inGuwywiht pwguwquuntejwdp gpwntgnt) GU Gpypnpn k-
np, dhugntbn dhinnwwuywnnuh  punhwunip pwbwyuwywlu gnigwuppuGnnd nlubgl) Gu
hwutdwwnwpwnp thngp UGpnpnud: 2011 . wdnwlp r}thq}bL E pwgwnnieinu, Gpp
Ytluwquugywény gbpwywyt) Bu Ywuwg ophuncpUtpp (1.1 g/U7): dw wwydwuwynpywé b
6nGL Pandorina morum punnp qunniewhl  wnbuwyh qupgwgdwdp [1]:  Ywlwg
onhuninubphg wpdwlwandb) GU Uwl Binuclearia lauterbornii, Ankistrodesmus falcatus,
Closterium acutum, Qocystis borgei, Scenedesmus obliquus W wj| nGuwyubn:

2008-2011 ppe. dhghULugu_wb wndteutpny Qwu_wrzwqumd onh gbnUwuwnhdwln
wnwwnwlyb] Gu 6.5-9.3°C (wn. 1), huy Uwuphy gbwnnd® 8-14.7 °c wnhpnyend (wn. 2):
QtpJwuwnhdwlp wwuywnuwihu gphuninUtph qupgwgdwl hwdwnp Ywplnp gnpénu E,
pwlh np wju wgnnd £ onhdnnUtph pphoutph $niuyghnuw) wyinhynipjwl ypw W Ywpnn £
wnpwqwglt,  Jwd  nwunwnbgub,  Unipwthnhuwbwyniejwlu wpngbulbpp  [9]:
Qtpdwuwnhdwuh pwnén wndteutnp Lwywuwnwynp B hwnjwwbu Yuwunwywlws b Yuwbiwg
onhuntnutnh quipgwgdwu hwdwn:

Quywnuwagtund gnwdlwlywl gnighsh wpdtpubpp nmwwnwuyty, U 7.4-7.3, huy
Uwuphy gbnnud® 7.9-8.1 wnhpnyend (wn. 1, 2): Qpwslwywlu gnighsn Ywplnp onwikyn-
Inghwywu gnigwuh E, nph wpdtehg £ Ywhujwéd gnwjhu Eynhwdwywpgbpnd wwuy-
wnnuwjhb  gphdninutph  YGUuwgnpdniuGnipniup, hUsgwbu  Uwl  pBnwwuynnuncd
snhuninutbnh  wiywwdhy, hunhdtptun L wghnndhy wnbuwyubph wnywjnientlu no
hwpwptpwygntpniup:

GwnwagnuninLejwl wpryntuputpp UepYwjwgywsé BU wn. 1, 2, 3, 4-nLd:

Unynruwy 1. Quwywnwagtnh spwdbhghywywu b 9pwehdhwywl npnp gnigwuhputnh
2008-2011pp. UhghU ukgnuwjhu wpdtputnp

= 1 = | =
@) S N P -
c|R|E| 2|2 2| 2
sz | Zz | # | =

Qupnil 6.5 7.5 0.27 0.024 2.63 29 0.45
Udwn 9.3 7.7 0.2 0.04 2.8 3.04 0.5

Upnil 6.8 7.4 0.17 0.02 3 32 0.7

Unyniuwly 2. Uwuphy gbnh gpnwdbhghyuywu W gpwehdhwywl npn gnigwuhubph
2008-2011 pp. Uhghu ubgnuwjhu wpdtputnp

1< o)
[_.“CL

N[NH,']

N[NO, ]

N[NO5 ]
Nhuite
P huie

Qupnit | 8.05 8 03 | 0.014 | 1.125 | 1.43 | 0.23
Udwn 14.7 | 8.1 0.2 0.04 | 1.115 | 1.35 | 0.18
Upnil 85 | 79 | 0.11 | 0.02 1.01 | 1.14 | 0.18

UGUuwShU  wwppbphg  gnwjhl - Eynhwdwywpgtph  hwdwn  hwnjuwbu  Yw-
plnpynid £ wgnuinh W $nudpnph nkpp: Swpptp hGnhuwyutn ncuncduwupnt) GU Yeuuwéhu
wnwnptph wagnbgniejntup wiwuyunnuwihu gphdnirUGph quipgugdwl Yypw, uwywju puwn
3nugh [21] $hunnwwuyunuwiht hwdwybgniejwu W YEuuwshuubph Jdhgle thnfuhwnw-
pGpniejnilubpp . nbnlu JEppuwywlwwbu wwpqwpwujwé g6u, pwlh np Jdhlungylu
ytluwsdhuph wagnbgniywl yGpwpbpw) wnwpptp  hGlwgnunnnuGph Jnin Ywpshpubnp
hwywuwywl Gu:

Quywnwgbwnd hwlpwihu wgninh W $nudnph wnwybp pwpap gnigwuppubn
gnpwlgyt] U wplwup (wn. 1), huy Uwuphy gbwnnud® guplwlp (wn. 2): Uwybplnipwhu
sppnLd hwlipwhl waninp hwunhwnwd £ wdnupnidwhl® NHs®, Uhnphnwghl® NO2™ W
Upunpwwnwht® NOs™ hnulbph &duny: QGinbphUu wnwyb] punpn GU Upwnpwwnlbpp, eph
huwnBuuhy huwnudwlu W onwithnpudwl wuwydwuuGpnud wdnupnudwihu W Upwnphwnwhu
hnultpp wnwybp wubwncu Gu [11]:
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Qnhdninubpp wnwyb) (wy jpipugunud Bu- Uhunpwwnwihu W wdnuhndwjhb wgnup,
uwywju Ywpnn BU jnLpwglt) bwl Uhnphunwihu wgnu [9]: UGLUw6hU twpptph W Upwlg
wmwppbp  dubph UWYwwdwdp  wwhwlgwnyp Ywhudwé £ gphdninbph  nGuwlwihu
wwwnywutGihnieintuhg:  Shunnywlynnuh qupqugdwlu hwdwp wagnunp W $nudpnpp
Jwpnn GU hwunhuwluw| uwhdwUwthwynn gnpénu [13]:

Quywnuwagtunh $hinnyuuynnuwiht hwdwybgnipjwl wnwudhu fudpbph pwlw-
Jwywl gnigwuhgubph, onh etpdwuwnpdwuh, husgwtu bwle opwehdhwlywl wpdteubph (pH,
NINH4"], N[NO21, N[NOsT, Nhuwe, Prue) UhghU ubgnUwjhl uténipinilubph  Jhgl
Jwwwpwé Ynnbywghnt dGpinednigjwl wpnyniupnd ninhn Yww £ pwgwhwjngby
nhwwndwihu  gphdnnubph pdwpewlwyh W hwlpwjhu  $nudbnph  pwlwynrejwl
ubgnuwihu thnthnpunt-pinclultph Uhgle, hwywnwy Yww' pH-h wpdbeutph ubgnuwhu
thnthnfunenilubph htwn: Yhwnndwihu gphunceubph YeLuwqwugywéh W hwupwihu
Pnudnnh, wdnuhndwiht hnuuGph pwlwyniejwl ubgnuwihl thnihnfunce ntlltph hbn Wu
nhwnydbl £ nunhn Yuwhujwénie)nu (wn. 3): Ywwwnwywlws gphunirUbph pwpwlwyh W
pH-h Uhole nhwnyb] £ hwywnwy Yww, puy YELuuwquwugwséh W sEpdwuwnhdwup uholl'
ntnhn Ywuw: Ywlwg gnhdnnUbph W YnnEywghnU JEninudniejwl Gupwpyywéd wphnunhy
gnpénuubph Uhgle npnwiyh Yuwtp s6U wpdwuwagnybi:

Unniuwy 3. Quwnwabnh $hinnuywuynnuwiht hwdwytgnipjwu W dhpwdwinh npn2 wphnuinhy
gnpénultph Uhol Ynnbywghnu-nbgptuhnu yGpinidniejwl wpnyniuplbnp

FYwpwlwy, 10° po/| Utluwquiligyws, g/l
Quywnwagbun Qhwwnn- | Ywwwnw- | Ywbwg | Yhwnn- | Ywwnw- | Ywlwg
Jwjhu Yuliwg Jwjhu Yuliwg

T.°C -0.36 0.2 -0.05 -0.18 0.86 -0.11

pH -0.5 0.5 0.09 -0.4 -0.02 0.11
N[NH, 0.33 0.3 -0.03 0.54 0.14 -0.09
NINO,1] -0.39 -0.14 0.001 -0.02 -0.01 0.03
NINO5] 0.33 -0.23 0.07 -0.07 -0.41 0.09

N huip. 0.4 -0.21 0.06 -0.01 -0.43 0.09

P hute. 0.67 0.35 0.07 0.5 -0.28 0.09

Uwuphy gbnnd nhwwnndwjhu gpnhdninutph pywpwlwyh W Ysuuwqwugqywsdh ub-
gnuwjhu thnthnpuntpjwu ninhn Yww £ gpwugyt hwupwihu $nudnph, hwlupwihu wagnwnh
W Uphwpwwubph pwlwyniejwl ubgnuwihu thnthnfunwejniluGph Jhele (wn. 4): Cuwn
Mhputh hGunwgnunieinlluGph [18], 9onnwd Upwnpwwubph W $nudwwnlbph wnwnne-
rJntup Uwwuwnnud £ nhwinndwihu gpnhdninubph qupgwgdwln:

Unyniuwy 4. Uwunhy gbnh $hininwyjwuyinnuwihu hwdwytgnipjwu W dhgwdwiph npn2 wphnuinhy
gnpénultph Uhol Ynnbywghnu-nbgnptuhnu yGpinidniejwl wpnyniuplbnp

Uwunhy RYwpwlwy, 10°ps/ Utluwqulgyws, /b’
QYhwunn- | Ywwunw- | Ywlwg | Yhwann- Ywwnw- Ywiliwg
Jwjhu Yuliwg Jwjhu Ywliwg

T,°C -0.11 0.27 0.33 -0.06 0.43 03
pH -0.003 -0.07 -0.15 -0.06 0.32 -0.09
N[NH,"] 0.33 0.21 -0.19 0.28 0.32 -0.18
NI[NO,] -0.003 0.23 -0.02 0.05 0.4 -0.11
NINO5] 0.57 0.3 -0.13 0.6 0.4 -0.37
N hute. 0.6 0.33 -0.14 0.6 0.5 -0.34
Phute. 0.67 0.32 -0.14 0.59 0.55 -0.17

Ywuwwnwywuwy ephdninubph YELuwquugwéh ubgnuwjhu  thnthnfunejwlU nLnhn
Ywuw E gpwugyt] hwupwihu $nudnnh W hwtpwjht wgnuinh ubgnuwjihu thnthnfunieintluGph
dhole (wn. 4): Cuwn NEjunnup [19], uwwwnwywuwg gphunnubpp wwhwUgynunn Bu $nudnph
LUywwndwdp, dhugnbn hwdwéwu wy hGnwagnunnnubph, Yuwwunwywuws sphdninutph W
Pnudnph pwiiwynipjwu vhole nnnawiyh Ywpudwénieiniu sh uywndned [17]:
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Uwuphy gbnnud Ywuwg gphuntnubph pwlwywywu gnigwuhpubph W dhpwdwyph
puwnpywé wphnuinhy gnpénuutph Uhgle nhindbp U hhduwwunwd oy Yuwbn:

Ujuwhuny, hGwnwgnunieniuubph  yGppnedneenitiubph - wpnynctuglpp gnyg Gu
wnybl, np Quwyjwnwagbn L Uwuphy gbntpnd inGuwywiht pwgdwquuncpjudp b pwlw-
Juwywl gnigwuhpubpny gGpwyw)tbp GU nhwwnndwjhu gphuninUtbpp, hugu ) punpny E
lGruwjhu gGwntnph $hinnwywuynnupt: Pwlwlywlwl gnigwuhubpny tupwnnUhbwuwn Gu
hwunhuwgt| Yuwwnwywuwg, huy nGuwywht pwguwqwuntejwdp' Ywlwg esphuncnlbpp:

Unwytl (wy hwpdwnpwd [hubGind nGnwwuywnnupl, nhwwndwihu gphdninutph
pwlwlwywl qupgwgnidp wwjdwbwynpywd t nbp hhduwywunwd hwlpwihu $nudnnh,
wganwnh, Uhunpwwnlbph W wdnupnudwihu hnuutph wpdteubph uGgnuwhu  thnithnfunt-
rjnLtuuGnny:

Quywnwagbunnud Yuwunwlwuws ephdninubph Yeuuwquugywéh thnthnpunieiniu-
Utpp Ywhugwé BU Bnk| oph eEpdwuwinhwuh, huy Uwuphy gGnnud® hwupwihu $nudnph b
wqgnunh pwuwyniejntlutph ubgnuwihu thnthnpunie)nllutphg: Uw, hwyjwUwpwp, pw-
gwwnpynwd £ Uupwuny, np Qujwnwgbwnnd gph gbpdwunhdwup Gnbp £ hwdtdwwnwpwn
gwdén, Jhugntn YGuuwéhulbph pwlwyniejntlbpp Gnbp GU wnwyb, pwpép W Juwunw-
Jwuws onphuninubph qupqwgdwl hwdwn Uwwuwmwynp: Uwuphy gbunnd nhundb) E
hwlwnwy wwuwnytn:

Lwlwg enhdninubph W dhpwydwinph wphnunhy gnpénuutph Jhele Ynnbywghnu Yuw-
wtpp Bnb BU wnwytGp ey, Ywd pwgwywt) B, husp thwunnd £ wju Jwuhl, np gb-
wnGpnud 9phdninutGph wju fudph qupgwgnidp hhduwywunwd wwydwbwynpwéd £ GnGp
hhnpnnhuwdhy ntdhuh wqntgniejwdp: Ybpghuu £, hwywuwpwn, hwunhuwgt| £ Upwug
qungwgntup uwhdwuwthwynn gnpédnl:
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LbpYwjwgywé Bu ngjwiubn thwjbwnh whunwdlbwpwuwlwl thnthnfunceniuubnh, huswbu
Lwl yhptuhwih qupgugdwl wnwudbwhwwinynipntubph Jwuhtu puwnwuh fungtph dnin wdnphyjwu
dwunwpunh  Jhpnwuny  (gGUununhwy 1) thnpéwpwpwywt  Jupwydwl  wwypdwllbpnud:  Ypwlip
puntpwgnynd 6U thwjbwnh hGunpwaghy L 26whBunpwahy uwituhnnd, npu nunGygyned £ hudnhn
dnihynubph ntnniyghuwynd, |hddnghinltinh Yuphnwhbungny U uphnntpupuny W ywn quinguignn
dJhptuhwyny, npu wnwyGiwagniju inhnpGph £ hwuund Juwpwynwdhg hGunn 5-7-pn optphu:

tunqbph wdnplywl dwlinwpuin — Jhpneu Il gEuninpuwy — thwydwn — yhpEuhw

[IpencraBneHs! faHHBIE 0 TATOMOP(HOIOTHUECKUX N3MEHEHUSIX CEIe3eHKH, BOSHUKAIOIINX
MIPU SKCIICPUMEHTAIBHON MH(EKINN BUPYyCcOM appuKaHcKoil wymbl cBuHed (renorumn II). Madek-
LUsl XapaKTepUu30BajIach BUPEMHEH C MEPBBIX JHEH Mocie MHPUIMPOBAHUS M OCTPHIM TEUCHHEM C
JIeTaJIbHBIM HCXO0M Ha 7-9 CyT.

Jlns matoMopdoIoru4eckux W3MEHEHUH B CENE3CHKE XapaKTepPHO Pa3BUTHE IeMOpparu-
YeCKOro CIUICHUTA Ha 2-4 cyT nocie Havana uH}exunu. MUKPOCKOMYECKUil aHaIu3 BBISBUI pe-
JOYKUUEO TUMGOHIHBIX (OJUTMKYJIOB Ha 5-7 CYT MOCJe Hauajna HHPEKINH, a TAK)KEe KapHOITUKHO3 1
KapHOPEKCHC TUMQPOIUTOB ¢ 3 10 7 CyT.

Agpuxanckas yyma ceuneil — supyc Il cenomuna — cenesenxa — supemus

The article presents data from the experimental reproduction of African swine fever (ASF)
in domestic pigs, infected with highly virulent ASF virus (genotype II). The pathomorphological
changes are characterized by hemorrhagic and serohaemorragic affection of spleen, which accom-
panied with lymphoid follicule’s reduction, karyopicnosis and karyorrhexis of lymphocytes, as
well as early viraemia, which has high titres in 5-7 days post infection.

African Swine fever — genotype II virus — spleen — viraemia

fungbph wpnppyjwlu dwluwnwhunp (luUd) (. Pestis africana suum) pUunwuh W
Jwjph tungtph untp hywywpwywihu puwywu ogwhuwjuniejwdp hhywunnipintu £, nph
hwpnighsp  Asfarviridae pUunwUhphl wwwywunn Asfarvirus gbénh Yuf@ wwpnibuwynn
dJhpneu E: WU puwywl Yepwny pruydt) £ hwpwdwiht W wpllGgwu UWpphywynd W npwyGu
puwywu Jhpniuwyhputbn hwunhuwunwd Bu wdphywu Juyph hungbpp, Ornithodoros
gbnhu wwwywunn wpgwuhnwihtu wngbpp: Snjnieintl nluBU Jhpnwah 22 gBunuinhwtp,
npnughg 33-nd hwunhwnwd £ pwpéan yhpneGunneejwdp odindwé qtuninhw -p, npp
wwwndwn E nwnunwd hhqwunniejwu uncp duh qupgwgdwu W ptpnud YGunwuhubph
100 % dwhwgnrejwl: Yhpniup sh Jupwyned nplk wyp yEunwuwwnGuwyh yuwd Jwpnyuwlg
(pwgh Ornithodoros gnh wngknhg):

LYwwywsd 2007R. Iwjwunnwuh, huswbu bwle NnLuwunwuh, REwrnwuh, NLypw-
huwjh nwpwéwppwlltp Ypwuinwuhg fungbph wpphljwu dwlunwhuinh (uUdd) pwpén
hpnytunnigywdp odndwé Il gEuninhwny  yhpnwih Ubppwihwlugdwl  htn' wywnpy
qupgqwgnn funqupniénie)ntup Junwlgwd E henlyw] wwwndwnubpny: lvlUd-p fuhuin
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hywywpwywjhu, pwpan Jwhwgniejwdp hhjwunnie)nil £ (npn2 2nwidtpny Juwpwynwdhg
hGwnn yeunwuh Jduwgwé hungbpp punuphoin Jund GU Jhpniuwyhp), dbwynpynud Gl
pUwywu opwpultn, sywl wwwnyjwuwnwujneetn [1,8]:

luUd-p punewagnynid £ wnbunny, wpntbwqgbnndutbpny, pnonuejwdp, wywlgw-
futighutiph, Undph, npndwjuh, JtngnyeUtinh ghwungny [2]: 3hdulinnipiwl wwrengqtutgh
hhupnud puywé £ hdntuwghu hwdwywpgh opgqwuutph (hddnhn W dhGinhn hjncugwépe-
uGpnud, wpntuwwnwn b (hddwinhy wunpUtph Eunnpbiwht pghoutpnud, dwypndwagb-
npnud yhpnwuh JGpwpuwnpnudu, npu nunGygdnud £ hdntbwhu hwdwywpgh opqwultph
(wdpwjhu hwugnygutph, thwdwnh, nuypwénsh W wyl), whuinwhwpdwdp, Jwypndw-
qgbph, EunnetGiwhu ppholbph pwjpwjdwdp: Yw hGunliwupny wnbnh £ ncuGunud YEUuw-
pwlwywl wywinhy Jdhgunpnwujnitnh (ghunnypultp, huwnGpGyhuutp, YndwGdtunp
gnpénu W wyll) dbEppwquinnnid:

Uwulwynpwwbtu thwjbwnp, [hubiny hunctbwhu hwdwywnpgh gfuwgnp opguwl,
wnwslwhtpe pungnpyynid £ wiunmwhwpdwu dte: tungbph thwjbwnp® wwwnwd unwpp
$hppnEjwunpy wwwnjwuny, ywauywsd E nbinhynintunnpbiwhtu gwugh dpw hhuugwé
wpupp W uyhwnwy Ywynwuubphg: ld-h dwdwuwy dhpniup Gpypnpnwihu nBuwh-
Jwghwu wnbnh E nuGUunwd uwhunwy Yuwynwuh thddwwnhy pnihyniubph 2nipgquinyt-
nwywjht - (hudwnhly  gninhtiph (hudnghinliGpnid, - wiwquwnhy  pehebipnud,  dwynn-
$wagbpnid: vhpniuh nBwhywghw wnknh £ niubunud bwle ywndhp Yuynwuh dqwuiGph
tunnptiwjhu pphoutnnid: Uprnyniupnd quipgwunwd BU thwjéwnh pnppnpwjhlu, nGuwnpnly-
wnhy thnthnfuntejnilutn® hEnliwwbu bwle $ntuyghnuwy uwlgwpnLdutp:

QUujwéd pwquwprhy hGnwgnunnienlultph, wjuntwdtuwjuhy vdd Jupwyh ww-
rngbUutghu tpwpbpnn pwwn hwpgtp nbrlu nuncduwuhpywé s6U [3]: Nuncduwuhpywé
GU hhuUwywunwd luldd-h oLy W dhght dhpniGunnigjwdp 2unwdubnny thnpdwpwnwywu
Jwpwydwl  wuwjdwulbpnud  qupqugnn - whunwdlbwpwuwlwl  thnthnfunipnlulbnp:
IGnbwwbu, Ywplnp Bup hwdwnpnid punwuh fungGph Unuin wunwpwlwywu thnithnpunt-
rJntUUGph nuuncdUwuhpneeniup geuninhy I Jhpnuny, thnpéwpwpwywu Juwpwyh wwj-
dwuubpnid, npu wnyw £ 33 tnwpwépnid:

RGnwgnnnipjwl bywwnwyu £ hwynuwpbnt] thwjéwnh hhdlwywlu whunwpw-
LUwywu thnthnfunieintluGpp hhjwiunniejwu nhuwJdhywnud, huswtu bwle yhpGdhwih
qupgugldwl  wnwUsUwhwwnynipntuutpp  lvdd-h  dhpnwuny  (gGununhw 1)  puwnwuh
hungtiph thnpédwpwpwywl Juwpwyh wwjdwulbpned:

Unip W dEpnn: Cunwluh fungbph thnpéwpwnwywl qupwynwdp yuwwnwnpyb) £ 3wjwuwnwun
UL Jdpwunwlh wnwpwéenid weyw uUd-h pwnpép  JhpnoGunnejwdp  gtunnhw 11 dhpneuny:
3nLpwpwlgnip Uspdywuwihu Ubpwpydwu hwdwp oginwagnpnéywd yhpniuh wnnhwipp Ywqut) £ 10
50% htJwnunppghnu nnqw (HAD 50/J}): “hpniuh inhinpnudp Ywwnwpdt) £ pun hwdwwwwnwuhuwu
gnLgwuhpubph W ubpyuwywgyt) npwtu log;oHADS50/ U [4]:

®nnaéh hwdwn oginwagnnpéyty U Uhlungu inwpheh (3 wduwywl) 30-33 Yg wnenng Lwunpwu
gbnwwbuwyh pungtp® 10-p Jwpwydwlu W 2-p unnighs Uwwwnwyutbpny [7]: LwhwwGu unnighg
Uwwwnwyutpny pninp fungbphg ybpgubp £ wpwu udny (4-5 d)' wwhwwubing hGunihghg W
hjncujwépubph whunwhwpnudhg funcuwihGine wwydwultGpp: Upjwtu Udnpp Jbpgyt) £ wnwelwjhu
uhutipwyhg [9]:

Swup hungtp Jwpwyyt) Bu uGpdywluwihu Uspwpydwdp [6]: Spynt fungbpp UGpwnydt, £ 1.0
dp $hghninghwywt (nuénye LU npwtu squnpwyywé unnighs Yeunwuhutn: Ysunwuhutph fulwdep
n. Ebpwlwghwl Ywwwnybp £ hwdwwwwnwuppwu AVMA Ebpwlwghwh JwuhUu ninGgnygh W
yeunwuhutph fubwdeh nt Yhpwndwl inbnwiht ninbgnygh' GUU UnEyniwihb YELuwpwuntejwu
hUuunhwnuinh  UGphUunhunninwihu dGpwhuynn  funphpnh Ephlwih  wuywhu  Yndhwnth
Lh4tu00004079 hwdwawju:

Ywpwynedhg 7 op htwnn Ywwwpdb) £ upwyjws, hugwbu bwl unnighs YEunwuhubph £d-
pwlwghw wéhuwslh Bplyopuhnh huhwjwghwiny (75-80 % wéhuwdUh Gpyopuhn 20 pnwbth pu-
rgenLU):

®npéh pUpwgend Ywwnwnpyby £ yEunwuhubph wdtUuopjw  Yihuhywywl quuncd: Ijnuyw-
Swpwlwywl hGnwgnundwu hwdwn Jbpgdtp £ udny thwbwnhg, npp $heuytp £ dnpdwihuh
10 %-wung ggnp |nwdnyenLd, Ywpdpwgytb, wwnwdhuny: Mwwnpwunytb) U 4-5 Jyd (wjbwywl
Yunngwéputn nninnpwihu vhypnunndny: 3jntujwédwpwbiwywu hGinwgnunniejwl hwdwnp wypGww-
nwwnlbpp UEpydL) U hedwwnnpuhihu Enghuny, nrunctduwuhpytp BU Leica DM 1000 JwUupwnhwnwyny,
wpyb| 6U Uhypndnuinnintuwitwnutip Leica DMA rpywjhu $ninnfughyny:

Jhdwywagpwywl ybnnudnipniup yuwwnwnyb £ pun Student’s t-test-h:

Upmynicuplutp W pulwpyncd: dnpdwpwnwywl Jupwydwl dwdwlwy (geUninhy
1) Y hupywywl whunwlpwultpu npnwyhnptu twpptpyned GU bwpunpn hGulwgnunt-
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pjwl dwdwlwy unwgwsd nyjwiutnphg, npp Yuwwnwnyb £ yhpniuh Malawi 83 hgnjwwnny
[B1:Unwghu Yhupywywl whunmwlpwllbpu h hwyn GU quihu Jupwynwdhg 2-3 op hGwnn®
whuinpdwyh  pwgwywjnipjwl, nbwpGupwh éwny: 2-4-pn opqwuhg nhwnygnwd  E
hhwbpetpdhw (40°C L wytlh): Uhwdwdwlwy nhndnwd b Juppwash wynhyniejwl
puysdned, Juswnnipjwl ndjwnwgned, Jwpyh Jwpdpnie)nit: dwpwynwdhg 5-6 op hGun
nhwndnwd £ wpjnctuwght thnpndnceinit (20 % ntwetpned), |Grwnghy Jhdwy, wjuncthGunl
Jwpwynwhg 7 op htwnn pninp Jwpwyjwd yeunwupubpp Gupwpyynud U uwwunh:
Wuwhuny, Juwpwynwdhg hGwnn Jdhugle 3-nn opp hhjwunniejnilu pupwunwd £ wnwlg
whunnwuhubph: “hpGdpwu  wpunwhwynynd £ Jwpwynwhg hGinn 1-2-nn optph
pupwgenid b wnwybiwagniuh £ hwulunwd 5-7-pn onGphu (UhpGdhwjh wnnhuipp 5.0-5.5 log o
HAD 50/J)): uUd dhpniuh pwpén wnhunp gpwugyned £ pninp Jupwyywé fungtph dnin
Jwpwynwdhg 7 op hGwn (p<0,05-0,01): Wuwhuny, vld yhpniunyd (gGUuninhw 1I) thnpéw-
pwpwywl yuwpwynwdp puntpwagpyned £ wn wpwnwhwjndnn yhpGdhwjny:

Utp Ynnuhg Yuuwnwndwé hbunwgnunnienilubnh wpryntupnd hGpddwl dwdwiuwy
dwypnuynwhy nruncduwuhpnigwdp hwpnbwpbpdbyp £ thwidwnh swithbph dGéwgnud® dnig
pwjwagniu Gpwlgqutpny: Utdwdwuwdp wnyw E thwjéwnh ubwunhy whunwhwnnud: Opgwlh
swithtnp UGdwgwd U 2-4 wuqwd® Yuynwuh hGdnpwghy hu$hpinnpwghwih htnliwlgny: Ynu-
uhuinBughwl thwihniy E, Gaptpp' Yinpwgwd Y. 1): binpdwéeh ypw uynwlu nuh Unig
Jwnuhp Bpwlg, htunnuejudp pbnpynud £ ohjwjwudwl quugywéh duny (htunpwaghy uwb-
Upw): UGp Ynnuhg opquiuinwd Uwpwagnyty GU hGunpwaghy hudbwpyunh pwquwrehy opwhuutn:

LR ey

LY. 1. Upunnwhwnpywé thwydwnp hhjwunniejwl 6-nn opp (Jwupwnwpp® Tud)

Shqwunnipjwl Juwn 2ppwuncd Lywwnynd £ thwjdwnh hhwbpwwghw, hhywunnt-
pjwlU qupgwguwlp gnigpuewg’ htunpwghy uwtuhw: nLujwdwpwlwywl  hGnw-
gnuniejwdp  hhjwunnipjwu uygpUwywl gppwuncd (3-4-pn opbp) Uywwnynd £ $nih-
Uniutph  hhwGpwwghw, hGnwagwinud (6-7-nn optphu) Upwlg nGnnLyghw, |hudpn-
ghwnutph ywnhnwhlung W Ywnhnntpuhu (UY.2, 3w,p):

F; 9“ m?? ;t"",‘"”
m l
M’w i

LY. 2. 36Unpwghy uwtuhun, |hudbnghuinubnh Ywphnnbeuhu hhjwunniejwl 3-pn opp (x1250)

Onpgwunwd  hwynuwptpynd BU - nwpwénll wnpntuwgbnnudutn® hGunuhntphun
UnLinwydwdp (6-7-nn o) (LY.4, 5):

Wjuwhuny, luldd-h dhpnuny (gEunwinhwy 1) thnpéwpwpwywl Juwpwynwdp puncpw-
gnynud £ Jun qunqugnn yhpGuhwnd, thwydwnh htdnpwghy b 26whtunpwighy uwit-
Upwniny, opqwuh swihtph Jtdwgdwdp, wpntbwgtnUwu opwhilGpny: ®wjbwnh hjnLu-
Jwswpwlwywlu hGunwgnunipjniup gnijg £ nmwihu hhjwunniejwl uygpUwlwl 2npw-
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l|. 3w. qnn[hunL[Ubh nbﬁnLughLu, LY. 3p. dnihyntubph nbnnLyghw,
hhywunniejwl 6-pn opp (x250) Lhudnghunutinh Yuphnwhlung
hhywunntejwl 6-nn. opp (x250)

LY. 4. Upntlwgbnuwu ogwiu LY. 5. Swpwédnu wpntuwgbnnudutp®
hGunuhntphuh YnLnwydwup hGunuhnBphuh YnLinwydwdp
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The aim of this study was the investigation of the effects of low intensity electromagnetic
irradiation (EMI) at the frequencies of 51.8 and 53 GHz and of antibiotic ceftazidime on the N,N'-
dicyclohexilcarbodiimide (DCCD) inhibited ATPase activity of membrane vesicles of lactic acid
bacteria Lactobacillus acidophilus grown at low pH (pH 4.0 or 6.5) and assayed at the same pH. It
was shown that both frequencies EMI stimulated ATPase activity of L. acidophilus grown at pH
4.0, but EMI combined with ceftazidime and DCCD decreased ATPase activity at pH 4.0 and pH
6.5. It was suggested that the F(F-ATPase might be a target for EMI even at low pH.

L. acidophilus — low pH — ATPase activity

Whiwwnwuph Lwywwwyu £ nuntduwuhptp gwén nudqunipjwdp, 51.8 W 53 Q3g hwwhiwyw-
Untejwdp  ElGYunpwdwqUhuwywu wihelutbph (EUW) W hwywphninhy gedunwahnhdh wagnbgnientup
gwén pH-nud (pH 4.0 W pH 6.5) wabgpwd Lactobacillus acidophilus YwpUwprJwhU pwyntnphwutph
rWnWURWIRU p2ihluGnh NN=nhghynhtipuhiywppnnhhdhnh (F84%) Ljwndwdp qguintt USdwaquyhu
wywhyntegntup Unyu pH-UGPNY thnpdwpwpwywl (nudnypUubpnud: Snyg £ wpdt, np EUU Gpyne
hwéwhunieniuubpu £ tupwunwd Bu pH 4.0-nud wbbgpwd Lactobacillus  acidophilus  punwlupwhu
paoinhyubph UGbdwquwihu wywnhynieinup, pwyg  EUU-h, gedunwaghnhdh W 284-h gniquygnidp
qquihnnptu dpnd £ UGdD-wquihu wywnhynieiniup gwén pH-nwd: Gupwnnynud £, np - FoF-UGdwagp
Yuwnnn £ EUU phpwhu hwunhuwwy Unijuhuy gwén pH-nud:

L. acidophilus — guép pH — UBSwquypl wlunpu/nipinil

Llensio maHHOM pabOTHI SBHIOCH M3yUCHUE BIHMSHHUS HU3KOMHTCHCHBHBIX JIEKTPOMArHUT-
Heix BodH (OMB) ¢ uwacroramu 51.8 u 53 I'T'y u antubuotuka uedrazumuma xa N,N'-aurm-
knorekcunkapoomuumua (JLKJ) uyBctBuTensHyto ATda3Hyr0 akTUBHOCTb MEMOpaHHBIX Be-
3MKYJI MOJIOUHOKHCIBIX Oaktepuil Lactobacillus acidophilus, Beipamensbix npu wuzkom pH (pH
4.0 1 6.5) 1 B dKCIEPUMEHTAIBHBIX pacTBopax ¢ TeM ke pH. Bpuio mokaszaHo, 4Tto 00e 4acToThI
OMB crumysupyior AT®a3Hy0 aKTHBHOCTh MEMOPaHHBIX BE3HKYJ MOJOYHOKHUCIBIX OakTepuit
L. acidophilus, Beipamennsix mpu pH 4.0, Ho komOuHUpOBaHHOE AeiicTBre nedTazumuma, DMB n
JUK/ 3nauntensHo cHmkaer AT®asHyto aktuBHOCTH mpu oboux pH. Ipeamomaraercs, urto
FoF-AT®a3a sBisercs mumeHbo 1151 OMB naxe npu Huzkom pH.

L. acidophilus — nuskuti pH — AT®asznas axmuernocmo

Lactic acid bacteria, including lactobacilli, are known to be present in different foods
and have an excellent record for safety. They are used as starter cultures in food fermenta-
tion and as probiotics — health - promoting microbes. Intestinal lactobacilli have several

interactions with host organisms and have been linked with numerous health benefits. As
probiotic bacteria, lactic acid bacteria are confronted with several challenges such as acidic
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pH and high bile salt concentration. Lactobacillus acidophilus is one of the widespread
probiotic bacteria, which can overcome acid and bile barrier of stomach and intestine,
respectively, and then beneficially affect host by improving its intestinal microbial balance.

As shown before, the cell membrane multi-subunit F,F;-ATPase, which links the
production of ATP to the proton motive force [1], is an important element in response and to-
lerance to low pH in some bacteria trough the controlling H" concentration between the cell
cytoplasm and external medium [2]. Nowadays in addition to these intestinal unfavorable
conditions there are many physical factors and chemicals which can affect bacteria and lead
to disturbance of their functional activity.

One of the physical factors affecting bacteria is the high frequency electromagnetic irra-
diation (EMI), which is widely used in telecommunication as well as in therapeutic practice,
food and wine preservation; it has different application. In the environment and different
applications, small and very small doses of this EMI at the frequencies of 51.8 and
53 GHz have been determined to affect growth, survival and living properties of different
bacteria, namely Escherichia coli [3-5], Enterococcus hirae [6], and Lactobacillus acidophi-
lus [7]. Among cellular targets for EMI are water molecules, plasma membrane, the N,N'-di-
cyclohexylcarbodiimide (DCCD) sensitive H'-translocating FOF1-ATPase, the main memb-
rane-associated enzyme of bioenergetics relevance, and bacterial genome. These targets are
considered as common ones for EMI effects on bacteria [8-10] but exact primary targets and
detailed mechanisms of the effects are not clear yet. Previously, it has been shown that EMI
at both frequencies affected ATPase activity of L. acidophilus grown at pH 6.5 [10] but
effects on bacteria grown at low pH are unknown.

In this work we investigated ATPase activity of L. acidophilus, irradiated with EMI at
frequencies 51.8 and 53 GHz and in the presence of antibiotic ceftazidime at low pH. The
ATPase activity of the membrane vesicules of Lactobacillus acidophilus was assured in two
cases: when bacteria were grown at pH 4.0 or pH 6.5 but the assayed pH was adjusted to 4.0.

Materials and methods. For all experiments L. acidophilus VKMB-1660 wild type strain
(laboratory stock) was used. The bacterial growth, isolation of membrane vesicles and preparation to
assays as well as irradiation of bacteria with EMI were detailed in previous paper [10].

ATPase activity was determined by amount of liberated inorganic phosphate (Pi) after adding 5
mM ATP by Taussky and Shorr method [12]. The corrections were made for blanks without ATP or
membrane vesicles. Relative ATPase activity was expressed in nmol Pi per mg protein in 1 min. The
assay mixture contains 50 mM Tris-HCI (pH 6.5 and 4.0), 0.4 mM MgSO, and 100 mM KCI1. When it
was necessary, membrane vesicles were pre-incubated with ceftazidime (20 M) or DCCD (0.2 mM)
for 10 min.

Average data from triple measurements were represented with standard errors determined as
before [4,7, 11, 13].

Results and Discussion. 1t was shown previously, that the low intensity, extremely
high frequency EMI suppressed the membrane vesicles overall ATPase activity of L. aci-
dophilus grown at pH 6.5 1.3-fold and 2.6-fold, respectively [10]. The suppression was
more considerable in the presence of DCCD, inhibitor for the FOF1-ATPase (0.1 mM), —
2.18-fold and 4.4-fold, respectively, and when EMI was combined with ceftazidime
(20 uM), the inhibition of ATP-ase activity was much more expressed, especially in the
presence of DCCD- 3.3 fold and 7.5 fold, respectively [10]. Moreover, 51.8 and 53 GHz
EMI had strong antibacterial effects on L. acidophilus and enhanced the effect of ceftazidi-
me on their growth, survival and H" fluxes across the membrane, but it increased DCCD-
inhibited H" efflux. In contrast to this, EMI in combination with ceftazidime decreased
DCCD-sensitive H' effluxes [7].
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Figure 1. The effects of 51.8 and 53 GHz frequencies EMI and DCCD on overall ATPase
activity of L. acidophilus membrane vesicles in presence and absence of ceftazididme (20 uM).
Control was without irradiation; 0.2 mM DCCD was added. pH assay mixture 4.0. pHs
of growth media 4.0 and 6.5. For the others, see “Materials and Methods”.

As shown in fig. 1, EMI at both frequencies mentioned (the flux intensity of
0.06 mW/cm?) stimulated ATPase activity of membrane vesicles from L. acidophilus gro-
wn at pH 4.0 and 6.5 and assayed at pH 4.0. But when bacteria were grown at pH 4.0
ATPase activity was higher on ~47 % than ATPase activity of bacteria which were grown
at pH 6.5 (see fig. 1). When the assayed pH was adjusted to 6.5 (by 0.1 M HCI), EMI at
both frequencies was suppressed ATPase activity of membrane vesicles of L. acidophilus
grown at pH 4.0 in 1.2-1.8 folds (fig. 2) as it was shown before for LAB grown at pH 6.5
[10], but at 53 GHz frequency it inhibited less than when grown at pH 4.0 (see fig. 2). As
at pH 4.0 or pH 6.5 of growth media and upon the assays, DCCD (0.2 mM) inhibited
ATPase activity of membrane vesicles of non-irradiated (control) and irradiated cells and
this inhibition was much more expressed in the presence of antibiotic ceftazidime (20 uM).
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Figure. 2. The effects of 51.8 and 53 GHz frequencies EMI and DCCD on overall ATPase
activity of L. acidophilus membrane vesicles in presence and absence of ceftazididme (20 uM).
pH of assay mixture 6.5, pH of growth medium 4.0. For the others, see legends to Figure 1.

The DCCD-sensitive ATPase activity had been calculated from parallel measu-
rements (tab. 1): a significant decrease in DCCD-inhibited ATPase activity of L. acidophi-
lus membrane vesicles after exposure of bacteria with EMI at the frequencies of 51.8 or 53
GHz was determined in the absence and in the presence of ceftazidime. The DCCD-inhi-
bited ATPase activity was increased, when the assayed pH was adjusted to 4.0 and in the
absence of ceftazidime (tab. 1). However, the combination of EMI and ceftazidime sup-
pressed the DCCD-sensitive ATPase activity.
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Table 1. DCCD-sensitive ATPase activity of L. acidophilus membrane vesicles under
51.8 and 53 GHz frequencies EMI and in the presence of ceftazidime.
pH of growth media 4.0 and 6.5 and assay pH 4.0 and 6.5.

pH of growth medium Assay pH -ceftazidime +ceftazidime
pH 4.0 control pH 6.5 38.0+0.60 19.0+0.81
pH 4.0 +51.8 GHz 50.0+1.00 23.0+0.73
pH 4.0 + 53 GHz 35.0+0.50 25.0+0.90
pH 4.0 control pH 4,0 40.0+0.70 13.0+0.71
pH 4.0 +51.8 GHz 90.0+0.75 20.0+0.64
pH 4.0 + 53 GHz 95.0+0.90 28.0+1.00
pH 6.5 control 19.0+0.50 7.7+ 0.88
pH 6.5+ 51.8 GHz 50.0+0.80 11.0+0.73
pH 6.5 + 53 GHz 53.0+0.92 13.0+0.90

Thus, EMI with extremely high frequency stimulated the DCCD sensitive ATPase
activity of membrane vesicles of L. acidophilus grown at acidic pH. The H" translocating
FoF|-ATPase, a key enzyme of bacterial membrane, might be a target for EMI. Interes-
tingly, it was shown for Lactobacillus casei, that the expression of the H-ATPase coded
gene expression increased along with the increased acidity of incubation: expressions was
increased 3.3-times and 2.8-times at pH 4.0 and pH 5.0, respectively, than at pH 6.5; so
there may be some relationship between H'-ATPase and acid tolerance in L. casei [14].

It should be noted that at a low external pH (< 3.5), L. acidophilus can maintain
cytoplasmic pH at values close to neutral [15]. In 1984, Kobayashi et al. reported that
H'-ATPase content of S. faecalis increased when cells are grown at a pH of less than 8.0 in
the presence of protonophores. To maintain the cytoplasmic pH at 7.6-7.8, cells expel
protons at pH of less than 7.6, and then extrusion diminishes after the cytoplasmic pH
reaches 7.6. It was suggested that this is the reason for the increase in H'-ATPase content
during growth at a low cytoplasmic pH [16].

In summary, in addition to inhibitory effects on L. acidophilus growth and survival
and H' fluxes across the membrane at pH 6.5 [7], EMI at 51.8 and 53 GHz frequencies
enforced the influence of antibiotic ceftazidime on DCCD-inhibited ATP ase activity at
different pHs. But it was of interest that at low pH EMI stimulated the DCCD sensitive
ATPase activity but it’s combination with ceftazidime and DCCD decreased ATPase
activity. These changes allow to suggest that H' translocating FoF; ATPase is a target for
EMI even in low pH.

L. acidophilus is a probiotic strain and the acid tolerance is one of the main charac-
teristics of probiotics, thus, these results could be applied in biotechnology and food in-
dustry.
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PAYHA U 9KOJI0I'dsA IBYKPBLIBIX
I'. BAHA/I3OP 1 EI'O OKPECTHOCTEU
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JlaeTcs oLieHKa COBPEMEHHOTO COCTOSHHA (ayHbI U IKOJIOT0-OHOJIOTHYECKUX 0COOEHHOC-
Teil CHHAHTPONHBIX HACEKOMBIX KoMIUIekca rayca (cem. Tabanidae, Simuliidae, Culicidae) u rai-
nuu-durodaros (cem. Cecidomyiidae) r. Banagzop u ero okpectHocteil. B pesysnbrare uccnemo-
BaHMI 3aperucTpupoBaHo 23 BUIa MOIIEK, 6 — KOMapoB, 25 — cienHeit U 10 BuIoB rammun-¢uro-
¢aros.

eykpuvinvie — crentu — mowiku — 2anauyvl-gpumoghacu — Banaosop — ghenonocus

Spynwd £ Lnnne Jwngh quahpeh fudph uhtwUwnpnw dhgwwnubnh (puun. Tabanidae, Simuliidae,
Culicidae) W $hunpwg qujwdjwyutph wnilwih, pwguuqulnipjul dwdwuwywyhg yhdwyh W
Eyninqu-yEluwpwlwywl  wnwlduwhwwnynientlutph quwhwwnwywup  Ydwlwénpnd W Upw
wpywpdwlltnned: IGnwagnunieintlutph wpnntuend gpwugyt) £ ddtnubph 23 wnbuwy, Undwyutbph-
6, pnnnLyutph 25 W $hinndwag quijwdjwyutnh 10 inGuwyutn:

Enyplibn — pnpnLiyutn — quwdjwlubn — dwlwdnp — $Luninghw

The current state of the fauna and ecological and biological features of synanthropic insects of
the bloodsucking insects’ complex (fam. Tabanidae, Simuliidae, Culicidae) and gall midges -
phytophagous (fam. Cecidomyiidae) of Vanadzor and its surroundings were estimated. As a result of
studies have been registered 23 species of blackflies, 6 — mosquitoes, 25 — horse flies and 10 species of
gall midges — phytophagous.

Double-winged insects — mosquitoes — blackflies — gall midge — Vanadzor — phenology

JIBYKpbUIBIE — 3TO APEBHSISE M OBICTPO SBOJIOLMOHHUPYIONIAs TPYyIIa HACEKOMBIX,
M3BECTHasI C MO3IHETO TpHuaca. B HacTosIiee BpeMsi B COCTaBe NBYKPBUIBIX HACUHUTHIBA-
ercst npuMepHo 80 000 BUIOB HACEKOMBIX.

KpoBococyuue nByKpbUIbIE HMEIOT BaXKHOE COLMAIBHO-MEIUIIMHCKOE 3HAUCHHE
JUISl IEATETLHOCTH | 3/10pOBBS 4enoBeka [1], ueM u apryMeHTHpOBaH OOJBIION HHTEpeC
K ATOH TPyIIIe HACEKOMBIX.

BomnpocamMu BHIIOBOTO €OCTaBa, 3KOJIOTHH, TeorpadMueckoro pacrnpocTpaHEHUs
KPOBOCOCYIINX NBYKPBUIBIX Jlopuiickoil 001acTH 3aHUMATNCh MHOTHE HCCIIEeIOBATEIH
[2, 7, 8]. OmHako aHanMM3 MaHHBIX COOPAHHOTO MaTephalia MoKas3al, 4To Ha (JOHE BO3-
pacTarouiero aHTPONOreHHOTo Tpecca Ha MPHPOAHBIE JaHAIIA(THI, a TaKKe KINMAaTH-
YCCKHX, BCJICACTBHUC YCro M DSKOJOTHYCCKHUX HSMGHCHHﬁ, HCO6X0}II/IMO MPOJAOKUTDH
JaJbHelIee H3y4YeHHe BUJOBOTO COCTaBa, YUCIEHHOCTH M 0COOSHHOCTe nanamadTHO-
o pacipejieleHuss KOMIUIeKca FHyca B OMOIIEHO3aX U TeXHOIIeHo3ax I. Bananzop u ero
OKPECTHOCTEH.
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JlaHHBIE 0 BUIOBOM COCTaBE M SKOJIOTUIECKUX 0COOCHHOCTEH rayumi-purodaros
r. Banaznz3op u ero oKkpecTHOCTEN PUBOAATCS BIIEPBBIE.

Mamepuan u memoouxa. Pabora BeinonHeHa B jaboparopun HTOMOJOrMM WHCTHTYTa
3oosorun HAH Pecny6muku Apmenus B nepuox ¢ 2006-2011 rr. Coop Mouiek, cienHeld ¥ Koma-
POB poBOAMIICA IO 0OLIETIPUHATOI MeToauke [4-7], a cOop ramnui — no Meroauke Mamaesa [3].

ITpu c6ope BOAHBIX IBYKPBUIBIX YyUHTHIBAJIHCH TaKXkKe MIMPHUHA U TIyOHMHA MOTOKA PEKH,
XapakTep JHa, TEMIepaTypa BOJBI, paclpeeleHre JTMIMHOK U KyKOJIOK Ha pa3lHIHBIX CyOcTpa-

Tax, ILIOTHOCTb X 3acelIeHHs (9K3./1M°) U Ip.

Pezynomamut u oocyscoenue. V13 pa3npix 6moneHo3oB Jlopuiickoro mapsa coOpa-
HO 23 BHAa MoIIek, 6 BHIOB KOMapoB, 25 BuaoB cienHeil u 10 BumoB rammil-gurtodaros
(Tabm. 1)

Cpenu KpOBOCOCYIIMX JBYKPBUIBIX NpencraButein ceM. Tabanidae B Jlopuiickom
Map3e, Kak 1 B JPYrux 30HaX ApMEHHH, 110 YHUCITy BUIOB 3aHUMAIOT Bexyliee MecTo [7].

ITo oOuiiio Molek B ApMEHHH BBIJICIISIOTCS JIBA 04ara: peku, CBsI3aHHbIE ¢ Oac-
ceiiHom p. Kypa, u peku, cBszanHble ¢ OacceiiHom p. Apakc [2, 8]. Pexa Ilambak B
OCHOBHOM TIIPOTEKAaeT II0 JIECHBIM JOJIMHAM M BBIJEIAETCS BBICOKOW YHCIEHHOCTHIO
Mmorek. B 6acceitne p. [Tambax oduraroT 23 Buia KpOBOCOCYIIIMX MOIIIEK.

JIér momek (cem. Simuliidae) B Jlopu-ITambGakckoM ¢usnko-reorpaduaeckom
paiione HauuHaercs Bo II-1II nekane anpens - Hayasie Mast U IPOJOJKACTCA O KOHI[A CEH-
Ts10pst [7]. Hanbonee mo3aane cpoku néra (KOHeN Mroist) oTMedeHsl y Odagmia kiritshen-
koi n Simulium kurense. B BBICOKOTOPHBIX y4acTKax JIET MHOTHX BHIOB MOIIEK MpeKpa-
maeTcs B cepenune aBrycra. [lpomomwkurensHocTs néra y Eusimulium regine, Eu. latipes
mmares 20-30 cyt, a'y S. kurense, Wilhelmia turgaica, Od. caucasicum — 30-45 cyT.

JlueBHast akTUBHOCTH Molrek B Jlopu-IlambakckoM (u3HKO-reorpaduuecKoM
paiioHe HaYHHACTCS TIPH TeMrepatype Bosayxa 12-15° C B HU3HHHBIX ydacTKax ¢ 8-9 4
nponomkaercst 10 20-21 4, a B BRICOKOropHBIX yuacTkax ¢ 10 u 10 19°°-20% u. M3 mepe-
YHCIICHHBIX BHJIOB CBOCH YHCIICHHOCTBIO W aKTHBHOCTBIO HAIaJAeHHUs! OCOOCHHO BBIIEISIET-
csl KypuHCcKas Moka S. kurense. JIér komapos (cem. Culicidae) B Jlopu-ITambakckom ¢hu-
3uKo-reorpadgudeckoM paione Haumnaercst Bo II-III nekame mast mpu temneparype 15-
17°C 1 npoaomKaeTCs 10 CePEIMHBI OKTAOPS. MaKCHMAaNbHAsS YHCICHHOCTh KOMApOB HaG-
JIFOZIaeTCs B KOHIIE MIOHS, B MIOJIE M JIO BTOPOH TOJIOBHMHBI aBrycTa MpH Temreparype 25-
30°C. CyrouHas aKTHBHOCTh KOMapOB HMEET JBa Imika: ¢ 4-6 4 u ¢ 20-23 u. Komaps! po-
noB Anopheles u Culex siilia OTKIIaJBIBAIOT HAa IMOBEPXHOCTU CTOSYHX WM CIIAOOMPOTOU-
HBIX BOJIOEMOB.

Komapsl pona Anopheles (An. maculipennis) B OCHOBHOM COCTaBIISIFOT 0KoJio 60 %
BCEX BBUIOBJICHHBIX KOMapoB B paiioHe HccienoBaHus. MecTtaMu JHEBOK CIy)KaT pacTH-
TeIIbHBIE 3aPOCIIH, IO/IBAJIBI U YeP/IaKH JIOMOB.

W3yuenne eHosorNM mokasano, urto JET cienHeil (cem. Tabanidae) B Jlopu-Ilam-
OakckoM ¢usuko-reorpaduueckom paiione HaumHaercs Bo II-III nexane mas (Tabanus
guatuornotatus, Chrysops flavipes flavipes) W Tpojomkaercss IO KOHIA CEHTIOPS
(T. portschinskii u T. bromius bromius). Hanboee mo3maue cpoku jéta (KOHEI HIOJIS) OT-
meueHsl y T. tergestinus u T. glaucopis. Cpoku néra B HU3MHaX HanOoiee KOPOTKH Y Cien-
Ha T. rupium, NpOJOIKUTENBHOCTD UX JIE€TA AnuTes 25 cyT. Y apyrux oHa juures 65-100
cyT. Ha BBICOKOTrOpHBIX ydacTKax JET MHOTMX BHJIOB CJEMHEH NPEKpaLacTcsi B KOHLE
ntois. [IpogomxurensHocTh n€Ta y 1. tergestinus u A. fulvus nmuarest 20-30 cyT, a y T.bro-
mius bromius — 100-105 cyt (Tadm. 1).

JlaeBHast akTuBHOCTH cieniHedl B Jlopu-IlamOakckoM  (usnko-reorpapuyeckom
paifoHe HauMHAeTCs MpH Temmeparype Bosmyxa 18-22° C, B HU3MHHBEIX yuacTKax ¢ 9 4 u
nponomkaercst 10 20-21 4, a Ha BEICOKOTOPHBIX yuacTkax — ¢ 114 10 19-19% 4.
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B.C. OTAHECAH, JI.C. MUPYMSIH, K.C. XAYATPAH

Bacceitn p.ITambak
Bt Teuenne
Bepxuee | CpennHee Huxuee
Mouku
1 Eusimulium fontium (Tert.) + +
2 Eu. azerbaidzhanicum Djaf. +
3 Eu. regine (Tert.) +
4 Eu. austral (Rubz.) + +
5 Eu. latipes (Mg.) + +
6 Eu. murvanidzei (Rubz.) +
7 Obuchovia margaritae (Rubz.) + +
8 Ob. popovae (Rubz.) + +
9 Simulium kurense (Puri) + +
10 | S. aureofuigens Tert. + +
11 | S. tornogradskii Rubz. + +
12 | S. bukovskii (Rubz.) + +
13 | Odagmia debacle (Tert.) +
14 | Od. variegatum (Me.) +
15 | Od. kiritshenkoi (Rubz.) +
16 | Od. caucasicum (Rubz.) + + +
17 | Tetisimulium condici (Bar.) + +
18 | T. bezzii (Corti.) +
19 | Prosimulium pronevitshae (Rubz.) + +
20 | P. arvernense Grenier +
21 | Wilhelmia mediteranea (Puri) + +
22 | Wil turgaica (Rubz.) + +
23 | Cnephia znoikoi (Rubz.) + +
Caennu
1 Chrysops flavipes flavipes Mg. +
2 Chr.sejunctus Szil.
3 Chr. caecutiens ludens Lw. +
4 Tabanus guatuornotatus Mg. + + +
5 T.rupium Br. + +
6 T.bromius L. + +
7 T.bromius bromius L. + + +
8 T. portschinskii Ols. + +
9 T.tergestinus Egg. + +
10 | T.indrae Vappa Bog.et Sam. + + +
11 | Tbifarius Lw. + +
12 | T.autumnalis brunnescens Szil. + +
13 T.cordiger Mg. + + +
14 | T.glaucopis Mg. + +
15 | T.unifasciatus Lw. +
16 | T.olsifjevi Haus. + +
17 | T.hauseri Ols. + +
18 | T. mik Br. +
19 | Hybomitra caucasica End. + + +
20 | Therioplectes tricolor Zell. + +
21 | Th.carabaghensis Portsch. + + +
22 | Haematopota subcylindrica Pand. + +
23 | Atylotus fulvus Mg. + +
24 | Nemorius caucasicus Ols. + + +
25 | Phylipomyia aprica Mg. + + +
Komapsi
1 Anopheles maculipennis Meig. + + +
2 An. bifurcatus L. + +
3 Aedes caspius Pall. + +
4 A.geniculatus Ol. + +
5 A.vexans Mg. + +
6 Culex pipiens L. + + +
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Wzyuens! sxonoro-ouonoruueckue ocodeHHocTH rammmil-gpurodaros (cem. Cecido-
myiidae) Jlopuiickoro Map3a. Yka3aHHbIC BHIbI 3apETUCTPUPOBAHbI Ha BCEX JKU3HEHHBIX
(dhopMax pacTeHMit: AepeBbsX, KycTapHHKax W TpaBax (tadi. 2). Bee Bumbl rajmmmi-¢u-
to(haroB Jlopuiickoro mMap3a OTHOCATCS K BECEHHE-JIETHEHl M JieTHe-oceHHel (eHonoru-
YECKHUM I'pyIIIaMm.

JIyis BUIOB TaJLIMIIL, CBSI3aHHBIX ¢ TCHEPATHUBHBIMU OpraHamu (Asphondylia hornigi,
A. verbasci, Clinodiplosis cilicrus, Dasineura bayeri, D. leguminicola, Jaapiella cirsiicola,
Rhopalomyia syngenesiae), epuosi akTHBHOTO Pa3BUTHS COBIAJIAET C MEPHOIOM IIBETE-
Hus pacteHuil. COOTBETCTBEHHO, B CBSI3M C OJHOPA30BBIM I[BETCHHEM MU ILIOMOHOIIe-
HHEM PACTeHHIA, BCE FAJUTUIIBL, PA3BUBAIOIIIECS HA HUX, UMCIOT 1-2 reHepaluu B TOf.

Ta6auna 2. [Nammuusl-¢putodaru Jlopuiickoro Mmapsa

Buast KopMmoBoe pacrenne Mecto copa

1 Asphondylia hornigi Wachtl. | Origanum vulgare Bawnazop, 1llaan

2 A. verbasci Vallot. Verbascum sp. 1aan

3 Clinodiplosis cilicrus Kieff. Trifolium hybridum CrenanaBaH, [1laan

4 Bremiola onobrychidis Bremi | Onobrychis sp. Criurak, Banaazop

5 Dasineura leguminicola Lint. | Trifolium hybridum Banansop, ®uoneroso, [llaan

6 D.rosae Bremi Rosa canina Crenanaas, Banaizop, ®uosieroso

7 D. bayeri Rubs. Sisymbrium loeselii T'tonarapak, Bananzop, [llaan

8 Hartigiola annulipes Hartig. Fagus sp. Hapnac, Bananzop, Anasepau

9 Jaapiella cirsiicola Rubs. Cirsum obvalatum CrenanaBas, Banaizop, ®uosieroBo
10 Rhopalomyia syngenesiae Loew.| Anthemis triumfetii Bananzop, ®uoneroBo

VY rammun (B. onobrychidis, D.rosae, H. annulipes), pa3BUBaIOIINXCSI HA BETeTa-
THUBHBIX OpTaHax pacTeHUH (JIMCTHS, BEPXYIICYHBIC IMOYKH), YHCIO TOKOJICHUH ompee-
JIIETCS UIMTETLHOCTHIO BETE€TATHBHOTO CE30HA M JTOXOAMT 10 2-3-X M 00Jiee TOKOJIEHHIHA
B rox [9].

Takum oOpazom, B r. BaHai30p U compeAenbHbIX ¢ HUM TEPPUTOPHIX OOHApy-
KEHO 25 BUIOB ciemnHeit, 23 Buaa moriiek, 10 BuaoB rawiuin-¢putoharoB u 5 BUIOB KO-
MapoB. BOJBIIMHCTBO U3 YKa3aHHBIX BUIOB SBJISFOTCS CHHAHTpOIHBIME. KpoBococyiue
JIBYKPBUIbIC HMEIOT MEINKO-BETEPUHAPHOE, a FAJUTHIIBI-QUTOdArd — X03IHCTBCHHOE 3HA-
YeHHE.

B Homapel BEcaenHW MOLLIHK

55,5

Bropoge ¥ PEHM ENapHe EHE ropoaa

Puc. 1. Cocras rayca
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AHanmm3 cocTaBa THyca, HAalaJaromero Ha JIFOJeH W JKUBOTHBIX, IIOKa3all, 4To B

npenenax r. BaHaa3op u Apyrux HacENEHHBIX MYHKTAX JOJS KOMapoB OT OOIIEro 4ucia
KpPOBOCOCOB cocTaBisieT 68,5 %, cnenneit — 22,5 %, a momek — 9 %. B mpubpexHbIx
y4acTKax peK B Ipezenax ropoja KOJMYECTBO NBYKPBUIBIX B HNPOLEHTHOM OTHOIICHUH
ciepyromee: Moku — 46,7 %, cnennu — 38,3 %, komapsl — 15 %. B ropoackux mapkax
U B JIECY IOMUHHUPYIOT KOMaphl U cienHu — 56,8 % u 42,2 % cOoOTBETCTBEHHO, & MOIIKU
— 1 %. B npuOpexHBIX y4acTKax peK BHE ropojia KapTHHA CIIEAyIOIas: MOIIKHA —
55,5 %, cnemau — 30 %, komapsl — 14,5 %. (puc.1).

>
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Raisin is widely used as dried fruit with high food value. It is also used as ingredient in such
products ready to use as muesli and various confectionery products. Mycological safety of raisin is
an actual problem from the point of view of its potential possibility of contamination by my-
cotoxins. 63 samples of Armenian and imported raisins are investigated. 31 species of filamentous
fungi are isolated, 12 of which belonged to Penicilliumgenera. P. expansum, P. grisofulvum,
P. velutinumand P. ciatophora of all isolated species had average frequency of occurrence. All the
rest showed rare frequency of occurrence.

Raisin — fungi — Penicillium — filamentous — mycological safety

Quwidhgp (wjunpbu oginwgnpdynwd £ npwbu pwpén ulunwhu wndteny snp Jptpe: Wu Lwl og-
inwgnnpdynd £ npwtu pwnwnnhs wjuwhup uywndwl Gupwyw ulunwdrbnpputph Jbp, hUswhuhp Gu
Jjnuthupp W hpnwybnBuh quitwqwu tnGuwyutn: Qwdhsh ulywpwlwywl wuywnwugniiniup hwl-
nhuwunwd £ wpnhwywu fulnhn® Uhyninngupuutpny Unw wnnnunywéniejwl hwjwlwywuntejwl nk-
uwuyntuhg: Nunwduwuhpydty BU hwjyuywu W ubpdnesywé gwdhgubph 63 Udnpubn: Wupwwngb) Bu
dhgtilhwy uuytph 31 wnbuwlubp, npnughg 12- p ywwnwub) GU Penicillium gbnhU: Pninp wugwwnywé
uuybphg P. expansum, P. grisofulvum, P. velutinum W P. ciatophora inGuwyubpp ntubgb) Gu Uhghlu hwu-
nhwydwl hwdwhwywunentu:  buy  Juwgwsélubph Jnnn Uywwndb, £ gwédp hwunhwydwl  hwéw-
huwywuntpjnil:

Quudhg - ullybn - Penicillium - Uhgtyhwy - ullwpwlwlwl wlyunwlgnipini

HM310M MIUPOKO UCTOIB3YETCsl B KAUeCTBE CYyXO(pPyKTa C BBICOKOH MUIEBOH EHHOCTHIO.
OH TakKe HCIIOJIE3YEeTCS B KaueCTBE MHTPEAHEHTa B TAaKUX NPOJYKTaxX, TOTOBBIX K yHOTpeO-
JICHUIO, KaK MIOCIH M pa3HooOpa3Hble KOHIUTEpCKHE m3menus. Mukosorudeckas Oe3omac-
HOCTb M3I0Ma SIBIISICTCS aKTyaJbHOH MPOOJIEMOH, ¢ TOYKH 3pEHHs MOTCHIMaJIbHOW BO3MOXK-
HOCTH €T0 KOHTAMHUHAIIUd MHUKOTOKcHHaMmu. MccienoBano 63 obpasna apMsAHCKOTO H HMIIOP-
THPOBaHHOTO H3toMa. M3omupoBan 31 BUA MULETHATBHBIX IpuOOB, 12 U3 KOTOPHIX IPHHAI-
nexanu pony Penicillium. W3 Bcex BBIOENCHHBIX BUAOB P. expansum, P. grisofulvum,
P. velutinumu P. ciatophora nMeny CPEAHIOK YaCTOTY BCTPEYaEMOCTH. Y OCTAJIbHBIX 4aCTOTA
BCTPEYAaEMOCTH PEaKas.

H3ziom — epuber — Penicillium — muyennuanvusie — muxono2uieckas 6e30nacHocmy

Research in different countries of over the world have shown that there is considerable
information on the contamination of raisin by filamentous fungi-potential producers of
mycotoxins. Dried fruits including raisin often are affected by fungi from Aspergillus and
Penicillium genera. It is reported in many researches.
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As a result of analyses of 60 dried fruit samples (raisins, dates and figs) in Yemen
Republic [13] 23 species of filamentous fungi from 15 genera were isolated. Penicillium
chrysogenum is considered to be among dominated species. As a result of the study by
Argentinian scientists toxigenic species of filamentous fungi were detected even after
disinfection of samples [12]. Fungi from Aspergillus genera were dominated. The frequency
of occurrence of species from Penicillium genera was 13.5 %. All isolated strains of
P. citrinum were strong producers of citrinin. According to Magan and Aldred [9], ochratoxi-
genic fungi P. verrucosum was found in samples of raisin in Europe. In other mycological
study [7] of raisin 29 species of filamentous fungi were revealed. Penicillium species have
high frequency of occurrence after A. flavus, A. niger and A. fumigatus.

Thurty-six species from 12 genera were identified from analyzed 100 samples of dried
vine fruit taken from different supermarkets in 10 provinces in Egypt [17]. Along with the
species of the genus Penicillium: P. chrysogenum and P. oxalicum were the most
encountered species. In some researches [18] the genera Penicillium is reported as the most
common and is found in all samples of dried figs, prunes, apricots and grapes. This genera is
presented with four species from which P. chrysogenum is the most common fungi in last
tree dried fruits from listed above.

The aim of this research is: identification of fungi species from genus Penicillium,
determination of their frequency of occurrence in different varieties of raisins and
contamination degree of raisin samples by filamentous fungi from genus Penicillium.

Materials and methods. In order to identify fungi-contaminant of dried vine fruits realizing
in markets and supermarkets in Yerevan 63 samples of Armenian and imported (mostly from Iran)
raisin were analyzed. The sampling was carried out from 2004 to 2010 by dot method [5]at the
markets as well as production areas.

The analyses were carried out by direct plating and serial dilution methods (1:10 dilution). For
isolation of filamentous fungi CYA (Chapek-Yeast Agar medium, HiMedia Ltd.) and GYA (Glucose-
Yeast Agar medium, HiMedia Ltd.) were used. Dilution method was done according to Pitt and
Hocking [11]. After incubation of plats the contamination levels (CFU/g (colony forming units))[2,
3]and the frequencies of occurrence of fungi were determined [1, 4]. Identification of isolated fungi
was carried out by microscopy method on the basis of morphological characteristics [10, 14].

Results and Discussion. The results of mycological analyzes of Armenian and
imported samples of raisin have shown that 12 of all 31 isolated species of filamentous
fungi belonged to the Penicillium genera.

On frequency of occurrence P. expansum (29.4%) specie occupies the first place
which is followed by P. grisofulvum (23.5%), P. velutinum (14.3%) and P. ciatophora
(11.8%). The values of frequency of other isolates were between 3.57 %—7 % (fig. 1).
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Figure 1. Frequency of occurrence of fungi of Penicillium genera isolated from all raisin samples in 2004-2010.
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While summarizing the results of research it is revealed that the most frequently
occurring species in Armenian raisin samples only are P. grisofulvum (32.2%) and
P. velutinum (25.8%). The frequency of P. expansum (13.3%) is reduced. Besides the
frequencies of occurrence of P. diversum (13%) and P. grisofulvum (32.2%) increased
(Figure 2). This can be explained by the fact that these two species are not detected in
imported samples of raisin. If considering the Armenian samples only, one should note
increase in their percentage ratio along with reducing the number of investigated samples.
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Figure 2. Frequency of occurrence of fungi of Penicillium genera isolated from
Armenian raisin samples in 2004-2010.

Table 1. Species of fungi isolated from Armenian and imported raisins.

Raisin samples Species from Penicillium
Genera
P. duclauxi Delacr.

aurantiogriseum Dierckx
puberulum Bainier
velurinum Beyma
grisofulvum Dierckx
diversum Raper and Fennell
citrinum Thom
purpurogenum Stoll
brevicompactum Dierckx
expansum Link ex Gray

Armenian raisin

duclauxi Delacr.
ciatophofora
hirsutum Dierckx

Iranian raisin

Kazakh raisin ciatophora

expansum Link ex Gray

Uzbek raisin puberulum Bainier

velutinum Beyma
expansum Link ex Gray

Californian raisin

Ty vy vvvvvvIvvVY D

Some detected species of Penicillium genera are considered to be potential
producers of mycotoxins. For example species P. grisofulvum, P. velutinum and P.
citrinumare producers of citrinin [15, 16], P. purpurogenumcan produce rubratoxin [25],
P. aurantiogriseum and P. puberulum — cyclopiazonic acid and peniciilic acid [6, 15], P.
brevicompactum — mycophenolic acid and P. duclauxi-patulin [6].

Raisin is imported into Armenia mainly from Iran and sometimes from other
countries of the world. With level of contamination by filamentous fungi imported varieties
of raisin is significantly differ from local samples too. Armenian raisin is comparably more
contaminated than Iranian and other varieties (Table 2). This can be explained by presence
of sulfur dioxide (SO,) in Iranian raisin. SO, is often used to prevent contamination of
raisin by microscopic fungi. In local samples SO, is detected in low content and there was
high level of contamination by fungi respectively [8]. That is to say SO, has inhibitory
influence on the growth of filamentous fungi. Three species of identified Penicillium,
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P. duclauxi, P. hirsutumand P. expansum, have high resistance against sulfur dioxide due
to their capability to make coremia. And in spite of presence of SO, these species are main
contaminants of Iranian raisin.

Table 2. Contamination levels of raisin samples from different countries
by species genus from Penicillium

Samples Number of Number of species Levels of
analyzed samples from genus contamination
Penicillium in CFU/g
Armenian raisin 28 10 20-70
Iranian raisin 18 3 10-30
Californian raisin 7 2 20-40
Uzbek raisin 5 | 10 - 30
Kazakh raisin 5 2 10 -40

The contamination level of Armenian samples of raisin by species from genera
exceeded 70 CFU/g.

There is very few number of researches about contamination of dried vine fruits by
fungi species from Penicillium genera. But the results of these analyzes have shown that
the problem is more serious, because there are potential producers of mycotoxins species
among isolated fungi such as P. citrinum, P. purpurogenum, P. expansum.
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PHOTOINACTIVATION OF GRAM-POSITIVE AND GRAM-
NEGATIVE MICROORGANISMS BY CATIONIC PORPHYRINS
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The effectiveness of new cationic porphyrins and their Zn-complexes (6 compounds) was
tested against two Gram-positive (St. aureus and St. epidermidis) and two Gram-negative (E. coli
K-12 and Salmonella sp.) bacteria. It is shown that cationic porphyrins have high photodynamic
activity against of both types of microorganisms.

Cationic porphyrins — photodynamic inactivation — Gram-positive and Gramvnegative bacteria

®npdwpydty £ unp Yuwwnhnbwihu wynpbhphuubnph W Upwug Zn- hwdwihputph (6 Uhwgniejnluutn)
wnryntbwyGwnnipintup Gpuyne gpwdnpwiywt (St aureus W St. epidermidis) W Gpynt gpwdpwgwuwywu (£.
coli K-12 W Salmonella sp.) dwuptubnph Uwuwndwdp: 8nuyg E nndby, np Gpynt inGuwyh JwupEubph n&d £
JuwuwnhnUwhu wnpdhphultnu ntuu pwpap $ninnnhuwdhywlyw wynhyneeniu:

YuwiinhnUuwyhU wynpdhnphllbn — ninnnplwdhywlyw whinhynipinil —
gnwinpwlwl b gnwdpwgwuwlwl dwpkutn

D¢ hexkTHBHOCTE HOBBIX KATHOHHBIX MOP(UPHUHOB U UX ZN-KOMILICKCOB (6 COeTMHEHUIT)
ObLIa IIpoBEepeHa MPOTHB JBYX IPAMIOIOKHUTENbHBIX (St. aureus and St. epidermidis) u nByx
rpamorpunatensusix (E. coli K-12 and Salmonella sp.) 6axrepuii. [lokazano, 4To KaTHOHHEIE
nopGUPUHBI UMEIOT BEICOKYIO ()OTOJIMHAMHYECKYIO aKTHBHOCTH IIPOTUB OOOUX THIIOB MHKPO-
OpTaHN3MOB.

Kamuonnvie nopgupunvt — pomoounamuueckas uHakmueayusi — 2pamnonodicumenbHule u
epamompuyamensvHvie 6akmepuu

Incremental increase in strains resistant to antibiotics and antiseptics caused great
interest in investigations of alternative antibacterial strategies [5, 8]. Currently photody-
namic inactivation of microorganisms (PDI) is the most promising direction for the destruc-
tion of various bacteria [5, 14]. The concept of photodynamic inactivation of micro-
organisms follows the principles of photodynamic therapy (PDT) of tumors [5, 6]: non-toxic
dyes — photosensitizers can localizes in/on cells, activates by light, to generate singlet
oxygen and free radicals, that are toxic to the target cells (microorganisms). PDI has been
successfully applied against gram-positive organisms, but most of photosensitizers weakly
effect on gram-negative bacteria [7, 9, 10]. Among a large class of photosensitizers a
cationic (porphyrins) are the most effective molecules used in photodynamic therapy (PDT)
of tumors and photodynamic inactivation (FCI) of microorganisms [2, 6, 7, 14].

In the present study we investigated efficiency of 6 different cationic porphyrins and
metalloporphyrins with various peripheral groups against of Gram-positive (Staphylococcus
aureus, Staphylococcus epidermidis) and Gram-negative (E.coli, Salmonella sp.) bacteria
interesting from a clinical point of view. The purpose of this study was to evaluate the most
effective cationic porphyrins with high photosensitizing activity against Gram-positive and
Gram-negative microorganisms.
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Materials and methods. Microorganisms. Gram-positive bacteria (Staphylococcus aureus,
Staphylococcus epidermidis) were kindly supplied by the A. Alexanyan Institute of Epidemiology,
Virology and Medical Parasitology (Yerevan, Armenia). Gram-negative bactera (Escherichia coli
K-12 strain and Salmonella sp.) were used from the collection of microorganisms of Science and
Production Center "Armbiotechnology" of NAS of Armenia. Microorganisms were grown in
accordance with the procedure of the work [4].

The optical density (OD) of cell suspension was measured with a spectrophotometer
Shimadzu UV-VISIBLE Recording Spectrophotometer UV-2100 (Japan) at a wavelength A = 420
and 670 nm.

Photosensitizers. In this work we used the following porphyrins and metalloporphyrins:
meso-tetra-[4-N-(2-oxyethyl) pyridyl] porphyrin (TOE4PyP), Zn-TOE4PyP; meso-tetra-[4-N-(2'-
butyl) pyridyl] porphyrin (TBut4PyP), Zn-TBut4PyP; meso-tetra-[4-N-(2"-allyl) pyridyl] porphy-
rin (TAll4PyP), Zn-TAll4PyP, which were synthesized in the Yerevan State Medical University
[1, 13] and kindly provided for use in the study.

Cytotoxicity and phototoxicity of porphyrins. Porphyrins and metalloporphyrins cytotoxicity
was assessed by determining of their minimum cytotoxic and minimum inhibitory concentration
for all four microorganisms. Cytotoxicity and phototoxicity of porphyrins was determined accor-
ding to the methods of work [4].

Statistical analysis. The statistical parameters (average values, standard deviation) used in
the experiments were calculated using the program Excel.

Results and Discussion. Cytotoxicity of photosensitizers. At the first stage of
experiments were obtained minimal cytotoxicity and minimal inhibitory concentrations
(MIC) of new cationic porphyrins and their Zn-complexes against Gram-negative bacteria
E.coli K-12 in the absence of light. This microorganism is a convenient model for studying
the efficiency of cationic porphyrins causing considerable resistance of bacteria toward
many neutral and anionic photosensitizers [11]. Among the investigated compounds
Zn-TAll4PyP and Zn-TBut4PyP metalloporphyrins have the highest cytotoxicity. The
minimum cytotoxic concentration was equal to 1 pg/ml for Zn-metalloporphyrins and
10 pg/ml for metal-free porphyrins. The minimum inhibitory concentration for
Zn-TAll4PyP and Zn-TBut4PyP was about 200 pg/ml, for the remaining four com-
pounds it was much higher. High efficiency of allyl and butyl substituted porphyrin deriva-
tives may be attributed, possibly, to their higher lipophilicity, ability to easily penetrate
through membrane in comparison to porphyrins with more hydrophilic oxyethyl group
(with OH group). High efficiency of their Zn-complexes also probably is determined by
metal-phosphate coordination [12].

Phototoxicity of cationic porphyrins. The phototoxic action against of microorganism
E. coli has been investigated for six derivatives of porphyrin at minimal cytotoxic
concentration. Percent of cell survival of E. coli K-12 depending of the concentration of
various porphyrins represented in Figure 1.
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Figure 1. Phototoxic action of various cationic porphyrins against the microorganism E. coli K-12.
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Figure 1 shows that all of the Zn-metalloporphyrins are more phototoxic in compari-
son with the same metal-free porphyrins. Zn-TBut4PyP and Zn-TAIl4PyP metalloporphy-
rins possess the highest photodynamic activity among the investigated compounds. This
comparison also correlated with the results of our co-workers (Institute of Physics NAS of
Belarus, Minsk), from which it follows that the same Zn-metalloporphyrins have a sig-
nificantly higher quantum yield of singlet oxygen (yA) compared to metal-free porphyrins
(yA= 175 % for TOE4PyP, yA= 77 % for TAll4PyP and yA= 79 % for TBut4PyP, yA= 85 %
for Zn-TOE4PyP, yA= 86 % for Zn-TAll4PyP and yA= 97 % for Zn-TBut4PyP) [3]. Thus,
it follows that not only the structure of porphyrins, but also the generation of singlet oxy-
gen are essential to the effectiveness of the photosensitizer.
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Figure 2. Photodynamic action of Zn-TBut4PyP against Gram-positive (St. aureus and St. epidermidis)
and Gram-negative (E.coli, strain K -12, and Salmonella sp.) microorganisms.

In further experiments Zn-TBut4PyP photosensitizer was selected to determine pho-
todynamic inactivation of Gram-positive and Gram-negative microorganisms. Experiments
results are given in Figure 2. Gram-positive microorganisms are 3-5 times more suscep-
tible to the PDI by Zn-TBut4PyP than Gram-negative microorganisms as expected. Thus,
Zn-containing new cationic metalloporphyrins have a high photodynamic activity against
both Gram-positive and Gram-negative microorganisms compared with the same metal-
free porphyrins.

Acknowledgements. The author thanks R.K. Ghazaryan for kindly providing of
porphyrins and G.V. Gyulkhandanyan for a discussion of the results of experiments.
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NruncdUwuhpdb) BU «Yhihgwu» wqgwihu wwnyh, «LnGdpGpjub» W «Ywwwl» wunwn-
wnuwnbuntpntllbph nt «Shywhnn» wGwwywlu wpgbingh Yeunt wnipwyubpp: Iuwnwybgytbp Bu
Rwjwunwuh hwwnwwnnwihu yeunt (Taxus baccata L.) inwpwédwl uwhdwuubpp: I6nwgnunyt) Gu
npwug geununhy wnwudbwhwwnynipiniultpp, huplwytpwywugudwl ntbwyneeinitup bW juwwnwnyt) £
hwdtdwwnwywu gbpinidnieinil: Npnpygtp £ hGulnwgnundwéd hwdwybgnipnitlubphg hwjwedwd yeunt
ubpuGph YEuuntuwyneenLup:

YU hwwnwwinnuihl - wubnUuwinbple - nEihlyun -
Y&unL wnLpwly - Jepwa

HccnenoBaHbl TUCCOBBIE PO HA TEPPUTOPHX “J{pumkaH” HalMOHAIBHOTO Mapka, “Ho-
eMbepsan” u “Kaman” necxo30B, “lIInkaxoXCKoro” rocyJapCTBEHHOTO 3allOBEIHUKA. YTOYHEHbI
IpaHMLBI pacpocTpaHeHus sroxHoro tucca (Taxus baccata L.) B Apmenun. M3ydeHsl ero neHo-
THYECKHEe 0COOCHHOCTH, CIIOCOOHOCTh CAMOBOCCTAHOBIICHHS U NIPOBE/ICH CPABHUTENBHBII aHAIU3.
OnpereneHa >KU3HECIIOCOOHOCT CEMSIH THCCA, COOpaHHbIX U3 Pa3HBIX aCCOLUALIMIL.

Tucc a200HblIl — X80liHbIE — MUCCO8AS POUA — NOOPOCT

The yew groves of “Dilijan” national park, “Noyemberyan” and “Kapan” forest enterprises
and “Shikahogh” state reserve were investigated. The distribution of berry yew (Taxus baccata L.)
in Armenia was specified. Cenotic features and ability of self-reproduction of yew were

investigated and the comparative analysis was made. Viability of collected seeds of yew was
defined.

Yew berry — coniferous tree — relict — yew grove — undergrowth

LBUwqghubph (Taxaceae) puinwuhphu wwwnywlunn YGuh (Taxus) gnu pungpyncd £
8 wbuwy, npnughg Ubyp Taxus baccata L. mwpwdywd £ Gypnwwynid, 3-p* T. chinensis
Rehder, T. cuspidate Siebold & Zucc., T. wallichiana Zucc. Upllbywl Wuhwynid, 4-n° 7. bre-
vifolia Mill., T. canadensis Marsh, T. floridana Nutt., T. globosa Schltdt. 3jnLupuwjhu UJdEph-
Ywynud [5]: Wu gbnh uGpywjwgnighsubpp vhugle 10 U pwpapnipjuwdp W Jhugle 4 J puh
npwdwaény nwunwnwé éwnbn Ywd pthtp Gu:

Swnwwwnnwihu yeupu, 10-25 (30) U pwpapniejwdp uhuse 150 (250) ud puh inpw-
dwadny, Gpyunncl, Gppbdu Jhwwnndu Swn £ Swwn Bplunpwyjwg £ wwpnud £ 1000-3000
(4000) wwph: Mwhwugynn (£ hnnh UYwwndwdp, vwywjiu (wdwgnyu wé £ niuBunud
hnidniuny hwpniun hnnGpnud: Munnwipbpdwu wwppGpwywuneenu sh Uywnyned, pwg
nwpwépubpnud wwnwptpnwd £ 20-30 nwpBlywuhg uyuwé, huy wuwnwneutpnd® 70-120
wnwnblywuhg Jhusle gGphwuntu wimwphe: UGpdGpp hwuntbwunwd BU ognuwinnu-ubwuinGuptp
wuhuubphu: UGpdGph hwlguwnh ppswup innwd £ 20-32 wuhu: WuGnuuwwnGpllubpp W
puwthwjinp  entbwynp 6U, huy wphineup  (uBpduwyhgp) wwpniuwynwd £ wllpwl
pwlwyntpjwdp ey, Ywpuhp £, hjnipwih W nunGh [1,5,6,10]:
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Swunwwwnnuwihu ysuhu Gppnpnwywu nwpwpswlh nGihyunwhu (huwgnuu, Juw-
gnpnwjht) wnbuwy E, npu, h wwppbpnientt Uepywihu Yunpundwé wpbwih, bwpuyphu
Gpypwpwlwywu dwdwlwywpnpwlubpnd nlubgl) £ Jhwulwywu wpbw) b wjdd wywh-
wwuyb| £ Jhwju Eppnpnwywu $inpwih dEgndhy pnyubph yGunpnuwgdwl ogwhuuGpnid
[5,7,10]:

Swpwéyws E Upldnjwu GUpnwwih gnbreb pninp wuwnwnwihU 2pswlliGpnid, hug-
wtu Lwl UPphywih hjpuhuwihu JwutGpned, Aphdnud, Undywunwd W Ipdwiwjubpned:
Swpwédwl wdpnng wntwnd wju hwuntu £ quihu wynipwyutph W hwwnnyBun swntph
4alny, EppGUl wnwgwgund £ ng UGS Swinnuinubp:

Lwhyhunwd ysuhU Iwjwuwnnwunwd £} wuhwdbdwwn wybih jwju mwpwénwd £ ne-
utgt|], uwywiu wpdtpwdnp puwthwjnh wwwndwneny wuhibw hwwndb) E, huy puwyp-
Jwjwywl wwjdwuubph thnthnpunipjwu W ubpduwhtu yepwywlugudwl wnwudUwhwn-
ynipjwdp wwjdwlwynpjwé wptwih qqwih Yndwwnwd £ wpdwlwapyty [6, 9, 12]:

Lbpywyntdu hwwnwwwnnwihu YEuhu hwunhwnud £ 3wjwuwnwuh hjncuhu-wpllywu®
Ahihpwh, boluwlh, LnjGUpGpwuh, RGpnh, Wwydbpnne W hwpwy-wpllbywu® Ywwwuh
wnwnpwéwnppwuubnnid, ényh Jwywpnwyhg 850-1600 J pwpépniejniulbpnud: 2pw-
ntgpwd punhwunip nwpwédep Ywaunwd £ 2nepp 120 hw [2-6, 8, 9, 11, 12]: Swunhwnid £
hwdGdwwnwpwn junuwy Yhpdtph hhduwywunwd hjntuhuwhwjwg jwugtnph dhugle 150-200
(300) U jwjuncpjwdp unnphu W dhohu hwwnywéuGpned:

Pwpén gbnwqupnniejwu 2unphhy hGnwuywpwihu £ Iwjwuwnwuh  hjnuhu-w-
pEywu b hwpwy-wplbgwu hwdGdwwnwpwn funuwy 2nppwulinh plwywywptph Y-
LUwswwwwndwl hwdwn: Gplwup ywpdwuubpnd JupGlh £ oquwgnnédt] autnwihu
wjghubpnud W huinbphtpubph Yuwuwswwwndwl W dlwynpdwl dbe: UEUNL wnipwyubph
gbpwnnn Jwul pungpyqwé £ hwwnniy wywhwwuygnn tnwpwépubpned:

Whwwnwlph Uwywwnwylu E Gnb hunmwybgub, Iwjwuinwunid  hwnwwnnwihu
ytunt wnwpwéddwl uwhdwuubpp, nwuniduwupptp npwlg gtunnhy wnwuduwhwnynt-
pjnLtultnp W hupbwyGpwywlugudwl nluwynepnlultnp:

Unip W dEpnn: NwunuUwuppnigjwl hwdwp Unge U dwnwjb) 3wjwuwnwlh  hjntuhu-
wnlywu W hwpwy-wplGywu 2pgwliutph YGune wynipwyubpp, dSwnnunlbpu nu JELuwdwntpp: 3nn-
Jwénud wdthnthdb) BU «Chywhnny wpgbingnd, «Yhihowly» wqguwiht wwpynwd W «LnjGUpEnjwly» nu
«Ywwwl»  wunwnwnbntGunceniulbpnd  2008-2013 . YwunwpJwd nunidUwuhpnipinillGph
wpnjntuputpp:

Gwnwgnuninienlltpp Yuwwnwnyt) Bu Gppninuiht Gnwlwyny, npp hwdwnpyby £ thnpawh-
puwwwpwyutn wnGnwnpGipe ne dnnGughu - dwnbph  nuuncdUwuhpneejwl JGennutpny:  Wuwnwn-
quwhwwndwl hwdwwwwnwupuwl gnpdhputpny npnpyb) Bu Swnwswithwywl b wuinwngUwhwwndwl
gnigwuhpubpp: Ywwnwpytp b hGunwgnundwéd pninp hwdwybgniegnilltphg  yeune ubpdbph W
hGppwphnudwihu Uinueh (ERE 187323, 187324, 187512, 187513, 187502, 187503) hwywgpe: UGpdtph
yGuuntuwyncejntup npnayt) £ «hunhagn Yupdhu» wynpGwwnwunny wytine dhengnd:

UpmynLuplubn W puliwpyncd: NuncdUwuhpnieinilubpu hpwywuwgyt) Gu yeun

hwdwybgnigintultph gbununpy wnwudUwhwwnynientubph pwgwhwjndwl nL hwdb-
Jwunwywl yGpnedniejwl Uywwnwyny:
SRwjwuwnwund  hwnwwwnwihu Yeunt wdtUwdts wnipwyu wnwuduwgywsd E npwbu
puncpjwu hwwnnly wwhwywuynn nwpwée, wjiu Yhihswuh tnwpwédwnswuncd gunuynn
«Upulwpwnh yeunt wnpwy» wngtGiudwnpu £ Mncpwyp ginudned £ Unwdbuwywupe gbinh
dwhiwynndjw Jwund ényph Jwywpnwyhg 1250-1600d  pwpépniejwl (6Up.) hintuhu-
wpldijwl  Yynnuuwnpnipjwdp, JhUsle 45° ptenipjudp, epnyp Epnqugywé  (wugtphl:
Wjuinbn wuwnwn Ywaqunn inGuwyubnu Gu hwdwnBUhU (Fagus orientalis) W pnpuhU (Carpinus
betulus), npnug ninGygnud GBU Yndwujwu npGUphU  (Titia caucasica), nuRwnwhu nL
upwwnbpl phulYhU (Acer campestre, A. platanoides), hntuwywu puyniqtGunu (Juglans regia) W
wjiu: Gupwuwnwnp hwunhwnud £ hhduwywunwd pugwinwihtu hwwnygwéubpnud (Yunnytuh
(Sambucus nigra), UnGUh (Rubus caesius), JwunpGUh (Rosa canina)), npnug Uhghu
pwpapniniup 1.5-2.0 J £ Ubunwuh éwéyngh Ywaund hwunhwnd U Jhuge 1.5 J
pwpapnLjwdp wwnkpubpu no unybpwutp (wjlwnmbple jununwpniutpp:

Qbtwnh Yhpénwd W wnipwyh uwhdwlwihu hwndwdubpnud Ysuhu hwunhwnd £ hw-
wnncyBun® JEbwdwntnph Ywd thnephy pudptph wnbupnd, npnug Swnwswhwywu gnigw-
uppubpu wnwybwwtu Ywhujwsé Bu inbnwuphg: Swnbph pwpépnientlp tnwwnwuynd £
12-15 U, mpwdwaghép' 32-40 ud, huy tnwnhep 350-400 wnwph uwhdwulGpned:
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Uhpdh uwnnphu hjneuhuwhwywg hwndwédp Uepyuwywgywé £ 4h2yBuh2puy 1hulen
(h-hwdwpBUh, puy-puyncgtlh, phu-Eruyh, eEN-RENH) fuwnrp Ywaund dwnninnd, npu nLubp
pwnap (phynipinil (0.7), uwnwpeh Ygywoénipntt (0.8) nu pnupwinbunn (I): Wuwnbn dwnbph
Uhghu pwpéapniyniup 28 U Lk, inpwdwghép® 50 ud, tnwphep' 200 wtnwph: Lwusu h ybp yeunt
hwunhwbGihnigyniuu wytih £ Jeéwunwd W wjl hwuntu E quihu fudptpng n UngUuhuy
wnwewguncd Jwpenip dwenunubp: Mncpwyh Yeunpnuwywu hwndwéh Yuagdp 6ytuh3hip
+ 1, Rfu, N, pUY (p-pnfuh, (-npBUP) E, (phunieniup 0.8, pnlhuinbnwht nuwup Il YeUnL Jhghlu
Swnwswhwywl nyjwiubnpu Gu. pwpépnieintup 18 U (wnwy. 22 J), npwdwaghép 44 ud
(wnwy. 90 ud), nwphep 350 tnwph (wnwy. 2npg 1000), huy (wjuwnbple uwnwprwynn
inbBuwyubnu ntuBU hGwnlywy Uhghu gnigwuhubpp. pwpépnienu 23 J, npwdwghd 40 ud,
wnwnphp 160 wnwph LY. 1):

LY. 1. Uppibwpwnh yeunt wnipwy

LEuhutph gbpwypnnn Jwul ntbblu pwgUwqwquenieintt W Jupwydwsd thu Poly-
porus sulphureus uluyny, nnu wnwwguntd £ puwthwjnh thinned:

MNnipwyned YEUnL puwywl yepwywlgunidt pupwuncd £ 2w Jwwn: Npn pugw-
wnwjhu W Jhohtu Ygywéniejwdp hwnywdlubpnd Uywnygned £ 1-2 nwpblwl ubpuuw-
pnuwyuGph pwjwywl UGS pwlwy, uwlwiu wyth pwpép' 3-5 wnwpGywl uGpduw-
pnLuwyutGph phyu wuhwutdwwn phs B 1 hw 10-hg ng wydth LY. 2): 3wgqunby hwunp-
wned BU bwle 10 tnwpBlywuhg pwpénp wnwudbjwyutp [3]:

LY. 2. Ybunt yepwsu Upilwpwnh yeunt ynipwyned

Cunhwuncp wndwdp hwwnwwwnnwihu Yguhu “Yhihpwuh nwpwéw2npgwuncd hwu-
nhwnwd £ hhug twpptp hwwnduwéutpnud 2nipg 50.0 hw Jwin, nphg 48.0 hw «“Yhihgwuy
waqgwjhu wwnyh @ngh inbnwdwuh gnpu hwindwéubnnid, djncup pnepg 2.0 hw Jwybpbuny
gunuynd £ Ununle gbinh wewynndjw hjntuhuwght Ynnduwnpnipjwl jwughU® “Yhihgwl
pwnuwphg ntwh Uwpqwhndhuin 6-7-pn Yd, «dpnindw pwiyw» Yngynn hwindwédned W
nwpwdynid gtnh hntuny nbwh «Wphyh dnp» Yngynn hwindws:

«dpnindw pwyw» Yngynn hwindwédned Yeune ubpuuwihu Swgdwdp dwnbn wnlw
GU Jhwju Jh thnpp hwindwénd: Wuinbn wnlw E yEun pnpg 20 dwn, nphg 5-p 1-1.5 U
pwpépnijwdp, huy Juwgwé dwntph Jhehu pwpénpnieiniup 5-6 U E, Jhohu inpwdwghédp®
20-25 ud, tnwnpppp' 100-120 wnwph: WJELUwWUGS dwnu ntuh 10 J pwpépnepyniu W 30 ud
puh wnpwdwghé: Wunwnh Juwgwéd hwwndwédnud Yeune dwnbpp hwunhwnid GU Q2w
hwaywnbw W Jhwju yndnwpywhu swagdwu (UY.3):
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LY. 3 Undnwpywjhu dwgdwdp Y&uh «dpnindw pwyuy» hwindwénid

Swjwuwnwuh  hjneupu-wpllGywu 2ppwlbph hwdwp npwagpwy £ LnjGdpGnjwln
tnwpwoéwnowuh Nuytwwp gjninh Jepdwyw Ytunt ynipwyp' hwdtdwinwpwn thnpp® 2npg
3.0 hw Jwybpbuny: Guuynwd E qninhg wpldning onipg 4 Yd  hGnwdnpniejwdp,
Unguwuniu gbinh éwpu Ynnunwd, 6ndh  Jwlwpnwyhg 900-1000 U pwpépnipjwl,
hjntuhuwght,  hnuhu-wplsywl— gnnuUwnpnepqu 25-40°  ebpnueiwl (wiigknh,  hhu-
LUwywunwd eny Epnqugqwé, unnphu hwnywénud: Yeune gbpwpnnipjwdp Swnnunp
gpwnbgunwd £ 0.8-1 hw, npwintn éwntph b6 Jwul nlutlu 40-50 ud puh wnpwdwghd W 13-
15 J pwpépnieinit: WJEUwhunanp Swnl nluh 19 U pwpapnieyniu W 71 ud puh npwdwaghd,
wnwphpp' wytih pwu 500 wnwph, wdGUwithnen dwep' 11.5 J pwpépnientu W pup 31 ud
wnpwdwaghd:  YGune  Jwwnnwpp  gnpSlwywund  puwgwlwinud B2 Swwn hwqwinby
hwunhwynw U vhwiu 1 nwpBlwl ubpduwpnuwyubn: Uunweh duwgwé hwnywéncd
ytunt Jwulwygnipntlu wytih phg B puphujwé £ hwjwuwnwswih, pwgwnnipjwdp npn
hwwnywdélbph, npnbn hwuntu E qwihu 3-4 6wnbphg YJuguwé  wnipwyubnny:
WuGUwhunanp dwnl ntup 21 U pwpépniggnit W 34 ud npwdwghs, tnwphep' 2 10 tnwntlywl:
Suwnbph UG& dwuh pwpapnieintup 15-18 U L, puh wpwdwghép' 25-30 ud: Unbw £ 20 ud
Jhusle 1 J pwpépngjudp Jwnnw 1 hw hwpynd 70 hwwn: 3wunhwnwd GU bwle 1-2.5 U
pwpépnjwlp 1 hw hwpyny yeunt 25 dwntn UY.4):

LY. 4. YGUNnL puwywl YEpwép Nuybwwnh wnipwynwd

Nruncduwuhpywé tnwpwédend sh Uywnynd pwguwgququenijwl W Yujdwyh
Unnuhg ququwreutph Yynnpunywéniejwu Gplnyp: Wnwun wyunnwptpnud B vbgGunwwnhy
Gnwlwyny ¢h pwquwlunwd: ®npnhy Yngyuyutpny L hwwnnlytun swntpny hwunhwnud £
Uhpwugh yhpand® UWswpynin pwlwdwuh depéwlw wuwnwnubpnud, boliwl shwuwé 12
yd, Yuudtbpnh' MGptbn gbinh hngunnd Quinwwwnh Jwwly) W Repnnud” Wgkanp gyninh
JdGpdwyw wuwnwnubpnd: Gppbdu Uywwndnid £ puh thinwpuwn: Swnbpp hhduwywuncd
gwépwpentt BU W nenBygnud BU giluwgnp inbuwlubephu ywd hwunbu BU quihu Bupe-
wuwnwnnud [6, 9]:
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Rwjwuwnwuh hwpwy-wnlEywu pppwultpnid YEUhU hwunhwnd £ «Chywhnny wB-
nwywu wpgbingh W «Ywwwuy  wunwnnunbGunipjuwl wunwelbGpnud («Ypbwuy W
«Uhuninh dnp» Yngynn inbnwdwutn, Lwewpwl, Swy, Upwptbu W dwswagwl hwdwjuputph
2npwywyp): «Mpuwu»-nd YeUhu wnwpwédynid £ Unyuwlntu gbinh wewynnujw  hjnup-
uwhwjwg UhUsle 50° pbepniejwdp wwpptn wunhdwlh Epnquigwénipjwdp (wugknhu:
Swpwéynd £ dnpwyny 2npg 850 U GBpywpnipjwdp W Jhuge 200 J pwlgu h G,
pungnytiny (wugh unnphu W Jhghu hwwnywéubpp: Uwybptup 2npg 13.5 hw E, 1180-
1320 J &dp uwhdwuutpned: Wuwnwneh Yuagdnid gBpwlpnnud £ pniuhU (Carpinus betulus),
nphu nintygnud GU unynpwwl hwgBuh (Fraxinus excelsior), Elhwuwwnbpl pEnhU (Ulmus
elliptica), nuanwihu phuyhu (Aeer campestre) W wylb: Gupwwunwnnid hwunhwnid U Un-
2BUN (Rubus caesius), hiGUh (Fuonymus sp.):

Ytunt tnwpwédwl Jwuntd wnlw U wunweguwhwwndwlu hbnljw) dhehu gnt-
gwupputpp. |phdnieiniupt 0.5 (GppGdl 0,8), pnuhwnGup® 1, uwnwprUGph Jhwygywont-
rintup* 0,6 (GppGUl 0,9): CunhwunLp wwpwnnwd pnfuphl ntuh 80-90 % dwuliwygnieintu, huy
yeunt puwithwjnhup hwuunwd £ dhgle 5 %: Rntuhlu dhghUu niuh 18 U pwipépnipe)nil, 32 ud
nnpwdwghs W 80 wwph hwuwly: Wuwnbn ytunt 200 wnwptywlhg pwpép Sdwnbp
hwunhwnd Bu hwaywnbw: YGunL Uhghu pwpapnipintup 8 U E, huy puh wnpwdwghép' 22
ud: w wdblwdts Ytuuntuwy Swnl ntuh 12 U pwpépnipejnil, 38 ud puh tpwdwaghéd W
120 nwpblwu E: Wn dwep gunuynud £ gbinh withhg punwdtup 10-15 J hGrwydnpniejwl
Jnw, hwnpp wnwpwéentd: ARuwthwjinh thnpéwldnnd tnwpBlwl onwyubpp pwywywuhl
lwiu Gu hwdtdwwnwé Unylu  hwdwybgniejwl, W w) hwdwytgnienluubph  éwntphg
ytpgywé puwthwjnp  thnpdwudnpubph: Ywnpbih £ Ggpwywgub, np 4eupu gbphuntwy
wwjdwuubpnud nltuBUnwd £ innGuwyhu punpn? wép gbpwquwlgnn gnigwuppubn:  WBuno
6wntpp hhduwywunwd puphujwéd B hwywuwpwswi: Iwqyunby hwunhwnwd Gu 2-3
Swnbph fudptpny: Mncpuiyutnph thnluwpBlu hwdwh wnwywgunid U pthwhlu Jwgwnnin-
utn, ginuwwnwnwdéd gnpgbp Y. 5):

LY. 5. Ubunt plhwjhu Jwgwnniinutn «Shywhnny» wbunwywu wpgbingnd

1 hw hwpyny wrlw GU 1-3 U pwpépnipjwdp ysunt 1000 hwwn gGnbwwnwpwsd W
Jwgwnwjhu éwnbp: Uwywju gbpwlpnnn Jwul wuhnuwih £ @thwhu dwgwnniinutpu
nLUEU wpdwnwdwgwnwihu W nwpunwpwnwihtu dwagnid, hwunhwynud U bwl hwwnnwhg
Jwd wpwétgndhg dLwhiwhiinywé pthwihu npulinpnudutn (LY. 6): lununwéwéyp (wy t
qupgugwé, JugUuywd £ uywnbputphg W hwgwagh funinwpniutbphg, uwywju puwgwywinud
E adwwwuinygwédnie)nilp:

«Uhunwnh anp» tnbnwdwuncd yeunt wnipwyp dgynid £ gbinh wyg Ynnuh Gpywjupny:
Swpwédnd £ dnpwyny 2ntpg 650 U GpYwpniejwdp W Jdhugle 200 U (wugl h J&p,
punagpytny (wugh uinnphu W vhghtu hwinywdubpp: &npg 10.0 hw gpuntgunn tnwnpwépp
gunuynwd £ hjncuhuwghU Ynnuuwnpniejwu Jhugl 50" rtenipjwdp, UhghUu Epnquigyw-
onipjwdp (wugtphl, 6ndh dwywpnwyhg 1160-1280 U pwpépnipjwl uwhdwluGpnid:
funinwéwélu nL Gupwuwnwnp 2wwn eyl £ qupgugwsd: Wunwnywaqdnn «inGuwyp» Ynyhu
pnfuhU E, npu wjuinbn hwuunwd £ JhUgle 25 U pwpépniejwu W UhUgle 56 ud puh tinpwidwagéh:
Swnnuinh  |phynipyntup 0.6, pnupwntunp N, uwnwpeUBph  Jhwygywénipyntup  0.8:
Swnwuwnbuwyutphg hwunhwnd U Yypwgwlwl Ywnuh (Quercus iberica), unynpwywl
hwgtUh (Fraxinus excelsior), ElhwuwwnbGpl pEGnh (Ulmus elliptica), wpnutUh (Sorbus sp.),
yGnwutUh (Cerasus avium) W wyju:
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(dthwwintuwyubphg hwunhwynwd GU JnpGUh (Rubus caesius), qutnBuh (Mespilus
germanica): lunnwoéwdyp Yuwadywé E hhduwywlnwd wwntpubphg, hwunhwnd Gu Lwl
wuwnnwunw, 2intnwhunu: Uuwnwnwihu pwnhep eny) £ YGUNL wynipwyp hwuntu £ quihu
Unquwyutpny W punwpéwy wnwpwépubph ypw sh hwunhwnod: Wu hwndwénwd Yeuhu
wyblh Uté Jwpnwhwwnnyg wanbgneeniu £ ypkp: Wjuntn yeune funpnp Swnkpu wydtih ghg
GU: Lwugh unnphU hwingwénid wnwewgunid GU puwjwywl fuhin gnpgbp W wnwybjw-
wbu hwunbu U qwihu 1-3 U pwpépniejwdp Jwgwnninubph wntupny: Utq hwunhwwé
wJBUwpun2np 6wnl nluh 16 U pwpdpnieinil, 66 ud puh wnpwdwaghd, nph tnwphep pUW-
thwjinh thnwé [huGine wwndwneny huwpwynn ¢£ npn2G: 3wgquntu Uywwnyned £ hp-
Juwunnrejntt, npu wpwnwhwynynd £ wnGplluGph dneg gnp  gnibwhnfudwdp: YGUNL
uGnpduwhu yGpwép gnptbpt pwgwywnid E: huswbu bwhunpn hwdwytgnie)niuncd, wjuinbn
Unyuwbu Swnbpp 2wwn pny GU wyunnwpGpnud:

LY. 6. LUbunt yGgtuwnwunhy pwgdwgnid «Shywhnny wGwmwywl wngbingnid

Npwbu Ywunu, ybgGunwwnhy Gnwuwyny pwqdwgdwl nibwynieiniup pnyuh Udnwn
wytih Jwn E wpunwhwjndnud yGpghupu wéh W qupgwgdwu hwdwn ng Uwwunwynp
wwjdwuubph nGwencd: I6nkwpwn, Iwjwunwuh hwpwd-wpllbywu Jwuncd ygune dnn
nwunwpwnh W wpdwunwihu  Jwgwnubp  wnwwnnpbl  wnwgwgubint  hwwnynepinlup
Jywinud £ wjb Jdwuhl, np wjunbn ygunt wédwl hwdwp wwpdwluGpu wjupwl £
Uwwuwnwynn ¢6U, pwl Gpyph hjncuhu-wpllbywu Jdwuncd: 3wjwunwuh hwpwy-wpllGywu
Jwuntd YEunt wedwu W qupgquguwl hwdwp wupwpBuywun wywjdwuubph dwuhu £
Jywynud Uwle wjl, np 200-hg pwpép nwpblwlu éwnbpp hwgywnby Gu, Jupwyjws
puwthwjinh  thinwpuinny, quaquwplutpp snpwgwéd Gu: Uhugntn Swjwuwnwuh  hjnwuhu-
wplGywu 2ngwlilEph Yeune wnipwyubpnud wniw GU wnnng W hwuntt wnwudujwyutn:
Chywhnnh ygunt Epynt wnpwyubpnud ] wunnwpGpnueniup oy £, hugp Wu yywgnud £
y&unt wedwu hwdwn wupwpGUwwuwn wwjdwulutph Jwupu:

LEUnL Swnbpp hhduwywunwd hwunhwnd BU hjnuhuwhwjwg (wugtphu, huy hw-
pwywhwjwg (wugbpnd hwunhwnd Gu hhduwywunwd (wugh unnphU hwwnydwéutnned,
npuintn dSwnbph wél wyth puyodwss E:

Snyh Jwywpnwyhg 1100-1300 J pwpapnipjwl vhghu rbeniejwdp W hnudniuny
hwpnun hwnjwédubpp yeune wddwl wnwyb] pwpbUuywun wwydwuubpu Gu: Lwugh
Yhpdwjhu Jwunwd hwuntu dwntpu wybih hwgywnby Bu W nlubU wybih ey wé, pwl
I-hu W I nwpwydwunuBpnid, npuintn hnnGpu wybih hwpniun Gu: YhpdGpnwd Lywinynid £
yGpwoh wyth Jd6é pwuwy, huspp wwjdwlwynpywsd £ uwnwpeh gwédp Jhwygywodne-
rjwdp, gliwh Ynnuhg pulunn Ynnwiht gnywé nyund, hnnh W onh hwpwptpwywu
punuwyntejwdp:

Utnduwjht yEpwywlgudwl wupwywpwnp pwlwyp, huy npn2 nGwetnpnd Unguhuy
pwgwywyniejntup, ywjdwuwynpgwsé £ dh 2wpp hwugqwdwuplutpny: Ubpdtph hwuguunh
nlnnnipjudp (Uhusle 36 wdhu), gwép Sintbwynipjwdp, uwnwpeh pwpép  Jhwlyg-
Jwénipjudp  (Uwwuwnwynp £ 0.5-0.7-p), wpwdh hwuwn 26nnny, huswGu LUwle hnnp
rrYwWhU nEwyghw)ny, wpwsétgdwdp, wdwnwihu funppwyutnpny, npu wnwsewgund £ hnnh
Jwytnpbuwyhu gnpugnid W wyu:

Utndtph §intuwynipjwup Uwwuwinned BU ergntlltpp, npnug utnwunpuwwnhpwjhu
wnpwywnh Jdheny ubpdbpu wuguting no Gupwnydbind wnwerdh wanbgnipjuwul wybih
onuin BU §inwd: «bunhgn JwpuhU» wwwpwuwnntyh Jdhgngny  wiydwl  wpnyniupned
utnpdtnh YEuuntuwynieintup uqunud £ 50-60 %:
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The cultivation results of valuable medicinal plant Callisia fragrans in open-air hydroponic
conditions have shown that the tested nutrient solutions didn’t have a significant influence on the
productivity of the raw medicinal material. In case of using different nutrient solutions (Davtyan’s,
Steiner’s, Chesnokov-Bazirina’s and Knop’s) the raw medicinal material exceeded the soil control
with fresh (2.3-3.1 times) and dry weight (2.2-3.2 times), as well as with output of sum flavonoids
(2.3-3.3 times), extractives (2.6-4.0 times) and tannins (1.2-2.5 times) obtained from one plant.

Callisia fragrans — hydroponics — nutrient solution — productivity — secondary origin substances

Pwgopjw hhnpnwnuhywjh wwjJwllbpnd wpdtpwdnp nGnwpnyu Callisia fragrans-h wakgdwlu
wpryntugutbipp gnuyg Bu wndb), np thnpéwnyywéd ulinwinudnyeUbnp Ewlwl wanbgnieniu s6U ntubgh)
ntnwhnwdph wphyniuwytunneejwl Ypw: Swppbp ulunwinwényubph (Hwyejwl, Uinbjubp, 26uunyny-
Pwaghphuw, Yunw) Yhpwndwl nbwend ntnwhnwdep pwpd (2,3-3,1 wugwd) W gnp (2,2-3,2 wlquwd)
puwipnd, UGY pnjuhg unwgywd gnudwpwiht $wynunpnutnh (2,3-3,3 wuguwd), Epunpwynhy Uiniebnh
(2,6-4,0 wuquwd) W nwpwnwujnetnh (1,2-2,5 wugquwd) Giend gGpwquligh) E hnnwjhU unnwghgh:

Callisia fragrans — hhnpnunUuplyw — ultnwniénye — wpryntuwyGunnipnll —
Gnunpnpnuypl Swaqdwl Uniebn

PesynbraTel KyJIbTHBHPOBAHMS LIEHHOTO JiekapcTBeHHOro pactenust Callisia fragrans B yc-
JIOBUSIX OTKPBITOH T'MAPOIIOHUKH IT0KA3alIH, YTO HCIBITAaHHBIC NTAaTEIbHBIE PACTBOPHI HE OKa3aIx
CYIIECTBEHHOTO BIIMSIHUS HAa IPOAYKTHBHOCTH JIGKAPCTBEHHOTO CBHIPBs. IIpy MCHONB30BaHUU pa3-
JIMYHBIX TUTATEJIBHBIX pacTBopoB ([laBTsH, Creiinep, UecHokoB-bassipuna, KHom) nekapcTBeHHOE
ceipbe 1o cBexeit (2,3-3,1 pasa) u cyxoii (2,2-3,2 pa3a) Macce, O BBIXOAY CYMMapHbBIX ()JIaBOHOHU-
1oB (2,3-3,3 paza), 9KCTpakTUBHBIX (2,6-4,0 pa3a) u qyOouinbHbIX BemecTs (1,2-2,5 pasa), monyden-
HBIX OT OJHOTO PACTEHUSI, IIPEBBIIIAIN IOYBEHHBIN KOHTPOJb.

Callisia fragrans — 2u0ponoHuka — numamensbHbvlil pacmeop — NPOOYKMUBHOCMb — 8eUyecmed 6MOPULHO20
NPOUCXONCOCHUS.

Plant productivity increase and intensification of biosynthesis of valuable substances is
particularly due to the optimization of mineral nutrition, which being one of the main and
decisive factors in the environment, somewhat directs the biosynthes processes in plants [1,
11]. The composition of the nutrient solution is very important for normal plant growth and
development. Among nutrient solutions used in industrial hydroponics Davtyan’s, Knop’s,
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Helrigel’s, Pryanishnikov’s, Chesnokov and Bazirina’s, Steiner’s, Bentley’s and other
nutrient solutions are most famous [7, 9, 17, 15].

The aim of the work is to study the influence of different nutrient solutions on the pro-
ductivity and biosynthesis of secondary origin substances of valuable medicinal plant Callisia
fragrans, first introduced into the open-air hydroponic conditions of the Ararat Valley.

Callisia fragrans (Lindl.) Woodson is a perennial, succulent plant of the Commelina-
ceae family (fig.1). It is common in Central and South America and Mexico. It is quite a big
plant with two types sprouts: vertical and horizontal, which are made up of joints. It mostly
propagates with cuttings. The flowers are small, gathered in the glow inflorescences with
hyacinth odor [12, 2].

Figure 1. Callisia fragrans in open-air hydroponic conditions

As a result of study, the chemical composition of the plant juice, it has been found out
that it contains carbohydrates, ascorbic acids, amino acids, phenol acids, flavonoids,
coumarins, anthraquinones, triterpene compounds, alkaloids and choline [13]. The plant is
also rich in mineral elements. Ca, Mg, Si, P, Ba, Fe, Na, Mn, Cu, Zn and Al are found in the
juice obtained from the plant sprouts [18].

Due to biologically active substances it also has antioxidant, anti-hypoxic, anti-
mutagenic and other healing properties [13, 14, 16]. In the result of phytochemical analysis
of the sprouts it has been revealed that the plant also has temperature reducing and anti-
inflammatory properties [8].

It is widely used in folk medicine for treating a number of diseases such as cancer,
joints and spinal diseases (rheumatism, arthritis, arthrosis, radiculitis, osteochondrosis), liver
and pancreas, gastrointestinal tract, skin diseases, bronchial asthma, etc.

Materials and methods. Different nutrient solutions have been tested: Davtyan’s, Steiner’s,
Chesnokov-Bazirina’s and Knop’s [7, 15, 17, 9]. Plant cuttings obtained by hydroponics method
were the planting material. The experiments were carried out in hydroponics vegetation pots with
0.16m2 nutrient surface (1m*12plant), the mixture of gravel and red volcanic slag (particle
diameter 3-15mm) with 1:1 ratio were used as a substrate which was disinfected with KMnO,4
0.05 % solution. Every 8-10 days the plants were rinsed with artesian water. In the experiments
soil culture was the control variant where all the accepted agrotechnical rules were observed. The
number of replications was 5-6. During the research physiologo-pharmachemical analyses were
carried out: water forms in the leaves, osmotic pressure of cellular fluid according to Gusev [6],
the content of photosynthetic pigments according to Wettstein [19], and the content of extractives,
sum flavonoids, tannins and humidity in dry raw medicinal material according to Grinkevich,
Georgievskiy and SP XI [5, 3, 4]. The obtained results were submitted to mathematical elaboration
with computer system GraphPad Prism 6.

Results and Discussion. In the result of experiments (tab. 1) it has been revealed that
the tested variants of nutrient solutions didn’t differ significantly both with fresh and dry
weight of all the sprouts (including the ones that were still in the formation stage) and the
sprouts which are raw medicinal material. And in case of green mass the difference
between Steiner's and Knop's solutions was considerable.
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Table 1. The influence of different nutrient solutions on the productivity of Callisia fragrans, g/plant

Variant Leaf Sprout Sprout
(raw medicinal material)* (total)
Fresh Dry Fresh Dry Fresh Dry
Davtyan's 8903 | 572" | 487.5° 27.7° 935.8" 48.9°
Steiner's 691.8° 44.7° 490.3° 30.4° 731.3° 42.7°
Chesnokov- 806.7° | 50.4™ | 462.9° 29.6° 782.9° 453"
Bazirina's
Knop's 1047° 67.9° 636.6" 40.9° 994.9° 59.9°
Soil (control) 294.4° 21.1° 205.4° 12.6° 326.4° 19.1°

® Tykey's Multiple Comparision Test (P<0.05)
* Brownish-purple sprouts of the plant with 9 and more joints are considered to be raw medicinal material [12]

At the same time the same plant grown in hydroponics and soil conditions was
compared. In open-air hydroponics the plants nourished with different nutrient solutions
exceeded the soil culture with leaf (fresh: 2.3-3.6 times and dry: 2.1-3.2 times) and sprout
(fresh: 2.3-3.1 times and dry: 2.2-3.2 times) weight, which are considered raw medicinal
material. This can be explained by the fact that in hydroponics the best air-water-mineral
nutrition conditions are provided for the root system of the plant, while in soil culture the
plants can use the above mentioned factors only for a short period [7, 9].

The same regularity has been maintained in leaf-stem-sprout ratio of all variants; at
the same time regardless of cultivation methods a great accumulation of leaves (48-50%)
and sprouts (42-46%) has been observed (Figure 2).
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Figure 2. The influence of different nutrient solutions on leaf-stem-sprout ratio of Callisia fragrans

Q'b

The physiological analyses were carried out in the leaves: an average sample was
taken from the main plant and from lateral sprouts starting from it. It turned out that the
content of total water has undergone very few changes in all variants. It is known that for
normal growth and development of plants not only the content of total water is important
but also the degree of its mobility, the greater the shares of removable water in the plants,
the higer the physiological activity of leaves [9, 10]. A high content of free water (by 5.3-
11.1%) was observed in the leaves of the hydroponics plants, compared to the soil ones, as
well as small values of bound water (by 7.6-13.1%) and osmotic pressure of cellular fluid
(by 3.9-23.7%).

To some extent, cultivation conditions had an influence on biosynthesis of photo-
synthetic pigments in leaves. The content of chlorophyll (a+b) in the leaves of the plants
obtained with different nutrient solutions exceeded the soil culture by 27.7-60.1%
(tab. 2).
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Table 2. The influence of different nutrient solutions on physiological indices of Callisia fragrans

Indices Davtyan's |Steiner's Chesnokov-  [Knop's Soil
Bazirina's (control)
Total content of water, % 94.2 93.1 93.7 93.3 93.1
Content of free water, % 61.1 57.9 59.8 58.7 55.0
Content of bound water, % 33.1 35.2 33.9 34.6 38.1
Free water/bound water 1.8 1.6 1.8 1.7 14
Osmotic pressure of cellular fluid, atm 1.96 247 2.08 2.36 2.57
Chlorophyll (at+b), mg % 34.6 37.2 434 36.3 27.1
Carotenoids, mg % 12.4 11.5 12.8 11.3 14.0

Taking into account the fact that the plant has medicinal properties only in case of 9
and more joints on the sprouts, which obtain brownish-purple color, such sprouts were
chosen for pharmachemical analysis of secondary origin substances (sum flavonoids,
extractives, tannins). Davtyan’s solution exceeded other variants with the content of
extractives (by 1.1-1.2 times) and the control (by 1.3 times). While the plants nourished
with Chesnokov-Bazirina's nutrient solution compared to others had the lowest content of
sum flavonoids (by 2.2-2.3 times). Analysis of pharmachemical indices has shown that
different nutrient solutions didn’t have a significant influence on percentage content of
humidity (tab.e 3).

Though a high content of sum flavonoids and tannins has been observed in the plants
of the control variant, the output of the mentioned substances per plant reduces by 2.3-3.3
and 1.2-2.5 times, correspondingly, compared to other variants because of raw medicinal
material low harvest (tab. 3).

Table 3. The influence of different nutrient solutions on accumulation of secondary origin substances

of Callisia fragrans

Variant Extractives Sum flavonoids Tannins Humidity

% | g/plant | % g/plant % g/plant %
Davtyan's 39.7 11.0 | 0.24 0.07 0.7 0.19 9.6
Steiner's 31.8 9.7 0.24 0.07 1.3 0.40 10.3
Chesnokov-Bazirina's | 33.3 9.9 0.11 0.03 1.2 0.35 9.1
Knop's 36.9 15.1 0.25 0.10 0.9 0.37 9.5
Soil (control) 30.4 3.8 0.26 0.03 1.3 0.16 9.6

Summarizing the above mentioned we have come to the following conclusions. In
open-air hydroponic conditions different nutrient solutions mostly didn’t have a significant
influence on the productivity of Callisia fragrans. Considerable increase of harvest (2.2-
3.6 times) has been noticed in soilless culture conditions compared to soil. This can be
explained by the fact that the best air-water-nutrition conditions were provided in hydropo-
nics. In soilless conditions activation of important physiological processes has been obser-
ved which determines the high productivity of hydroponics plants. Due to raw medicinal
material productivity high output of secondary origin substances: flavonoids (2.3-3.3
times), extractives (2.6-4.0 times), tannins (1.2-2.5 times) was also registered in soilless
culture conditions.
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Uwntnéyt, £ 6M3-h pniuwpwuniejwl W ubywpwuncejwl wdphnuh hGppwnphnudnd wwh-
wwuynn pwpwenubph hwdwywpgswihu tndjuiutph pwquw, npp Uepwnnud £ pwnpwenutph 416 Udnw:
fdJwjhu hppwphnudp pnyy| £ wwihu Uepdnusdty, thnthnfub) W uwnwnbp hwpgnuduGn hubnpdwghwih
gwlywgwé nwpwnind, hEunwgutbiny hwjwpewénih Yeppniénienip:

Lwnwpenutn - pduwihl htppwppnid - inbnbhwwnywluwl nwpwn - hwpgnidubn

Co3aHa KOMIIBIOTEPH3NPOBaHHAs 0a3a JaHHBIX JIMIIAWHHWKOB, XPaHAIIUXCS B TepOapuu
Kagenpsl 60TAaHUKN U MHUKOJIOTHH (akysbTrera 6nonoruu EI'Y, xotopas Britouaer 416 obpasuos
nunraitankoB. [{udposoit repbapuii Mo3BoSET MONONHATE, U3MEHSTH M JeNIaTh 3alPOCHl B JII0O0M
MH()OPMAIIMOHHOM T0JIe, yIpoIast 00paboTKy KOJISKIIUH.

Jluwainuku — yugposoti eepbapuii — uHGopmMayuorHHoe noie — 3anpocsvl

The computerized database of lichens which were registered in herbarium of the
Department of botany and mycology of YSU was created.The digital herbarium included 416
speciment of lichens. The data base allows to fill, change and make inquiries in any information
field, simplifying the processing of collection.

Lichens — digital herbarium — information field — queries
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pjwl W ulywpwunipjwlu wdphnUu nluh ghunnwywl W neuncdUwywl  hGppwphnwdutn:
Qhuinwywl hGppwphnudu pungpyywd £ hGppwphnudubph hwdwhuwphwhu unwuwn-
pnud, pwpénwywng pnyutppt ERCB, uuytpp W unnpwywng pnyubppt ERHM hwww-
yndutpny:

Uuytph ghunnwywu heppwphnudp hhduwnnyty £ 1945 . Y.L, SGnGplluhyndw-RPw-
pwjwuh Yynnuhg, ny hwunhuwunwd £ Iwjwunwuncd ublywpwlniejwu W Shninwwrpnin-
ghwjh hhduwnhputphg Jutyp: 36ppwphndnud wwhwwlynwd £ uuyGph, gpnhdninubph W
pwpwenutph 2nipg 4000 wnbuwy [2]: Wuwnbn UGpyuwjwgwéd Bu Udnputp, npnup
hwywpdwé Gu 4.U. Spwlptih, L.L. dnpnuhfuhuh, W.R. SGlynuhynyh, +.L. Stnkpllup-
ynjw-Pwpwjwuh, L.L. OQuhwjwuh, 2.3. UG hp-tuwswwnnuwuh, U.Q. Lwlwagniywuh, 2.3.
Uppwhwdjwuh, U.Q. Gwujwiugwuh, h.3. Uwpunhpnujwuh W wjng Ynndhg:

Pwpépwywpg pnyutph ghunwywu hGppwphnudh ywwndneejntup uuynid £ 1923
B.-hg, pniuwpwuniejwl wdphnuh hhdlwnpdwu dwJdwlwlwpgwuhg: UpdGpwynp Gu
L.U. Spnhgynt, W.U. QpnuhGpuh, EL. Ywnpw-Unipquih, %.b. Unuunduynt, L.U. Pniph, U.R.
cGlynqupyngp, UW.L. Ruwpwnwgjwluh W niphpubph Ynnuhg hwyjwpdwéd  udnipubnp:
IGppwpphnudwihu $nunnd Wwhwwuynd U wyblh pwu 2700 wnbuwy pwpépwywng
pnutn [1]:

Rwpyh wnubing ghinnipjuwl dwdwuwywyhg wywhwuglubpp, hUusgwtbu bwle hGppw-
nhncdwihu udnpubph ghinwywu Lpwlwynigniup, pwpwenutph hGppwphndh tndjwutnh-
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pwquwjh uintnénudp huwpwynpneentu Yuw £ wybih hwuwubh nwpdut, hwdwpwént-
ubph oginwgnnpénudp, pwuh np RYwihu htppwphnudp ey £ wnwihu Uepdneéty, thnthnhubg
U Ywwwnbl hwpgnidubn nbnGywnynipiwl gwllwgwsé nwnncd:

Usnipe W dbpnn: Ippwphnudh indjwiubph pwquih unbnddwl hwdwn Ujnite BU hwunhuwgb)
EM3 pnuwpwunigjwl W ulywpwluniejwU wdphnuh (ERHM) htppwphniunud wywhynn pwnwpenutbph
Udnubpp: Ywwnwpdt) £ hGppwphnudh gnypwapned, dwdwuwlwyhg Ywpgupwlwlwl wwhwlg-
UGphu hwdwwwwnwupuwl, 62yt U inGuwyubph wujwunidubpp: Yepwlwjdwu £ Gupwpyytbp bwl
hGppwphnwdh wwnwingp, npp hwdwwwwnwupuwutbgyt) E hGppwphnidwihU Udnpubphl: Sywiutnph
pwqwl Ywquytp £ Access 2007 Spwaph 2ppwlwyutnnud, Microsoft Windows wnppnyenud: Wi
pungpynd £ hGwnlyw) wnbnGYniejntlutpp. Udnh  pUwnwUhep, gbnp, wnGuwlyp, unLpunpwwnp,
hwjwpdwU Juwjpp, pwpépniejnilp, wduwehyp, hwdwennh W npnpnnh wdjwiubnpp, udnh
hGppwphnudwihu hwJdwpp:

Upmynicuplubp W pUliwpynid: Utp Ynnuhg uwnbnddt) £ 65M3-h YELUuwpwuniejwl
dwyniinGinh pniuwpwuniejwl W ubjwpwuniejwl wdphnuh pwpwenubph hGppwphnidh
rUw)hl pwqwl® juwwnwntGiny htppwphnwdwihu UdnwUbph gnpwagnnid:

Pwpwpenubpp  unnpwywng  wywnn-hGnbpnunpnd, pwgqlwdjw  opquuhquubph
jntpwhwnniy funwdp E: Pwpwpenubph pwindp pwnugwéd £ wywnnnpnd gnhdninhg'
dhynphnuinhg W hbintGpninpnd uuyhg' Uhynphnuinhg: Wu Gpyne tnwpptp opgwuhquutph
thnhipwhwybn  hwdwybgnieintuhg®  uhdphnghg  (symbiosis -  hwdwwnbn  Yuwup)
wnwwund £ npwywwbu Unp opgqwuhqu: RunLejwU Uty pwpwenubpp Ywplnp wntn Gu
qpwntgunid b npwug wwhwwuntentul ntbh yhpwnwywl W inGuwywu Lpwuwyniejnil:

Qnupwapdwl nyjwiubpp gnyg Gu iy, np preuwpwuniejwl W ubywpwunt-
Rjwu wdphnuh hGppwphnwdU pungpynud £ pwpwenubph 416 hGppwphnudwihu udne,
npnup UGpYuwjwgwd Gu 150 nGuwyny' pungpyywé 44 gtntph W 22 puwnwuhputph
Jty [4]:

Lwnwepenutph pYwihu hppwphnudp YuquJwé E 416 dnungh innntphg, hugp hw-
Jwwwuwnwupuwunwd £ hGppwphnudnud ywhwwuynn 416 udnw - pbpeh Y. 1):

. — L
Family - Species - Genus - |

Monoblastiaceae Acarospora fuscata Acarospora AnapaHcHui pafod I
Monoblastiaceae Acarospora sp. Acarospora ADTHHCKUIA paiioH
Monoblastiaceae Acrocordiaalba Acrocordia ANaBEPACKHI paHoH, ceno Mratax
Physciaceae Anaptychia ciliaris Anaptychia ANaBepACKUIA paHoH, MraTakckui
Physciaceae Anaptychia ciliaris (L.) Koerb. Anaptychia Lunvan
Physciaceae Anaptychia ciliaris (L.) Koerb. Anaptychia VaweBaHCKMIA paioH, ceno Nanu
Physciaceae Anaptychia ciliaris (L.) Koerb. Anaptychia Trdawuckaa obnocto
Megasporaceae  Aspicilia bohemica Aspicilia Ha HIHOM MaKp. CKA. T, Aparal,
Megasporaceae  Aspicilia caesiocinerea (Nyl. In Malbr.) Arnold ~ Aspicilia Ha I0MHOM MaKp. CKA. T. AparaLl
Megasporaceae  Aspicilia calcarea (L.) Mudd. Aspicilia ropa Aparay,
Megasporaceae  Aspicilia cinerea Aspicilia ropa Aparay, MaHTalcKoe ywens
Megasporaceae  Aspicilia cupreoatra (EL) Aspicilia ropa Aparal, AMBepackoe yWwens
Megasporaceae  Aspicilia cupreoatra (Nyl.) Arnold Aspicilia ropa Aparaly, BOCTOUHBIM CRAOH, £
Megasporaceae  Aspicilia cupreoatra (Nyl.) Arnold. Aspicilia ropa Aparau, Ambepackoe ywens
A Acnirili 1 14 Ll Acnicilia rama Anaran AssRnnncunn innnnc
Record: M { 1of416 » M ¥ | | search |1 [ 3

EEE

LY. 1. @Jwjhu htppwnphnidh udnip

Gppwnhnudh nyywubph pwquih yepnwdénce)niup gnyg £ wndt, np uGpyujugywéd
puinwluhpubphg wnwgwwnwnp bU Parmeliaceae pUunwlhpp 7, Teloschistaceae 5, Verruca-
riaceae W Lecanoraceae punwuhputipp 4-wywu gbntpny Y. 2):

Swjinuh £, np 3wjwuwnwuh pwpwenubpp UepYwjwgywd Bu 117 gbnbpny [3],
npnughg  wnywiutph pwquind wnyw Bu 44-p: @Jwihu hGppwphnudnd  inGuwyubnh
Ubpywjwgywénipjudp wutlwdts  gbntpu BU' Parmelia (21 wnGuwy), Placodium (10
wnbuwl), Caloplaca (9 wnGuwl), Aspicilia W Ramalina (8-wywu wntuwl), Usnea, Cladonia W
Peltigera (7-wywlu wnGuwl) W Xanthoria (6 wnGuwy): Ujnu gbntpp ubpyuwjwgywsé Bu phg
wnGuwyubpny (wn. 1):
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Lecanoraceae; 4

Parmeliaceae ;7

Verrucariaceae ;
4

Teloschistaceae;
=

LY. 2. @Jwjhu htppwphnidnid wnjw wnwpwwnwp putnwlhpUubnplu puin géntph pwuwyh

Unynruwy 1. 36ppwphnuunid wwhwwuynn wnwgwwnwnp genknpu
puwn tnGuwyubph pwlwyh

N Unwypwwwn gbntp SGuwyubnh pwlwy
1. | Parmelia 21
2. | Placodium 10
3. | Caloplaca 9
4. | Aspicilia 8
5. | Ramalina 8
6. | Usnea 7
7. | Cladonia 7
8. | Peltigera 7
9. | Xanthoria 6

Swjwuwnwuh pwpwenutph 433 wnGuwyubphg [3], pwqund UepYwjwgywsd Gu 150
wnbGuwy, npp Yuaqunwd £ wdpnng tnGuwyutph dnwin 35%-p (LY.3):

35%

65%

LY. 3. 3wjwuinwlh pwpwenubph inGuwyutph W hEppwphndnd
wwhwwlynn nBuwyutph ninynuwjht hwpwpbpniejntup

Lwwnwnyb £ bwle pwpwpenutph Gnnwdéncentl pun lnwipwdywéniejwl: Mwpg-
Jb| £, np pwpwenubph hhduwywu hwjwpeUutpp Yuwwnwnygt, U Upwguwénnuh Jwnpgnid,
hhduwywunwd  Upwguwé 16rhg: IGppwphnudnud wwhwwudnd B wyn  vwpwéphg
hwjwpywé 159 Udn: Lnnnt Jwpghg hwdjwpedtb £ 153 Udn: Upwle Ywaqund Bu
hwjwpwénith  hhduwywlu  Jwup, hGppwphnwh  pwpwenubph  punhwunp pUdh  hw-
Jwwwunwuhiwlwpwn 38% W 37%-p:

Jdbpnénie)ntlu puin EYnpnghwywl fudptph gnyg wydtg, np hGppwphndnud
wwhwwuynn pwpwpenutph U6 Jwup hwunhuwunid U Ewyhihinutbp, npnue Uspywjwgywé
GU 225 Udnipnd, Elhdhwubp® 145, EwhgGiubn® 42 W Ewheuhiubp® 4 Udnutpnyg LY. 4):

Access dpwanh hwpgnwdubph nuwpwnp (queries) huwpwynpnieniu £ nwihu Yuw-
wnwnbp 5M3-h hGppwphnunud wwhwwuynn pwpwenutnph tnjuiubph yennudéncejniu:
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10% 1

Fwhbhin Fughthun
35% 54%

LY. 4. Bwpwpenubph pwphujwénieinill punn Eyninghwywl fudptph
Opphuwy, hwpytl, rE pwuh nGuwy E hwywedtb, ywd npnpdt U.UGhpubpjwUuh
Unnuhg: Iwngnudutpp gnijg wndkghu, np lnyjuubph pwquinud wnlw £ pwpwenubph 242
udnt, npnup npnptp £ U.UGhpubpjwlp, huy 232-p W' hwdweyt, W npnpytbp £ Upw
unnuhg (UY.5):

2003 file

Home Create  External Data  Database Tools

» || 75 Menunceran
] Family Genus Species Collector
| | Parmeliaceae Hypogymnia Hypogymnia encausta (Sm.) Walt. Wats. MenukceTaH M.
| |Parmeliaceae Hypogymnia Hypogymnia physodes (L.) Nyl. MenukceTaH M.
| |Parmeliaceae Parmelia Parmelia physodes (L.) Ach. MenukceTaH M.
| |Peltigeraceae Peltigera Peltigera polydactyla (Neck.) Hoffm. Menukcetan M.
| |Parmeliaceae Hypogymnia Hypogymnia physodes (L.) Nyl. Menukceran M.
| |Parmeliaceae Usnea Usnea glabrescens (Nyl.) Ras. MenukceTaH M.
| |Parmeliaceae Parmelia Parmelia boreri (Sm.)Turn MenukceTaH M.
| |Parmeliaceae Parmelia Parmelia caperata (L.) Ach. MenukceTaH M.
ol Parmeliaceae Parmelia Parmelia caperata (L.) Ach. Menurceran M.
£ |  Parmeliaceae Parmelia Parmelia caperata (L.) Ach. MenuKkceTaH M.
E | | Parmeliaceae Parmelia Parmelia caperata (L.) Ach. MenMKceTaH M.
g | |Parmeliaceae Parmelia Parmelia caperata (L.) Ach. MenukceTaH M.
= | |Parmeliaceae Everina Everina prunastri (L.) Ach. Menurcetan M.
31 | |Parmeliaceae Parmelia Parmelia caperata (L.) Ach. Menmkcetan M.
E | |Parmeliaceae Parmelia Parmelia caperata (L.) Ach. MenukceTaH M.
= | |Parmeliaceae Parmelia Parmelia caperata (L.) Ach. MenukceTaH M.
| |Parmeliaceae Parmelia Parmelia caperata (L.) Ach. MenukceTaH M.
| |Parmeliaceae Parmelia Parmelia conspersa (Ehrh.) Zynge Menukcetan M.
| |Parmeliaceae Parmelia Parmelia conspersa (Ehrh.) Zynge Menukceran M.
| |Parmeliaceae Parmelia Parmelia acetabulum MenukceTaH M.
| |Parmeliaceae Parmelia Parmelia conspersa (Zhrh.) Ach. MenukceTaH M.
| |Parmeliaceae Parmelia Parmelia elegantula MenukceTaH M.
| |Parmeliaceae Parmelia Parmelia flaventior Strit. MenukceTtaH M.
| |Parmeliaceae Parmelia Parmelia flaventior Strit. MenukceTaH M.
L L Lio £1 o £ an v
Record: M {[1of23z | » M »| G noFilier |[search |

Datasheet View |

LY.5. U.Uthpubrjwuh Ynnuhg hwywedwé W npnpdwd pwipwpenutph Uunwputpp

.Q[acoo.(mg e =
 coumum ( Sheb), Wain

LU.6. U. GiEUyhUwih Ynndhg 1900 . hwywpyws Udnwop
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Ldwu hwpgnudubp Ywnbih £ Yuwnwptb gwuugwé hwnywuhpubpny (inwpbrehd,

nwnwoép, wedwlu wnphw, EYyninghwywu funcdp W wyl): Ophluwy, hwnpgnwdutph 2unphhy
wuwnqyty £, np hEppwphniunud ywhwwuynn wdBuwhhu Uunp hwdwedt) £ 1900 fz.-hu
UW. Gluyhtwih Ynnuhg (LY. 6):

Wjuwhuny, pwpwenubph wnyjwuGph pwqwl huwpwynpnienit £ wnwihu hGunt-

pjwdp YJwwwnb, pwpwenuGph hGppwphnudh yGppnednieinit W hwpgnudubn Yuwnwint
nbnEywunynipjwl gwuljwgwé nwownned:

qaruyuuniE3nty

Hanacionan C.I", [lococan A.B., 3axapan H.A, Illaxasussan U.B., Mapxapsn JI.B. T'epbapuun
kadenps! 6oTaHuKH EpeBaHCKOro rocy1apcTBEHHOIO YHUBEpcUTeTa. Bonpocs! obmieit 6ota-
HUKH — Tpaauiuu 1 nepcrektuBbl [I MexnyHnapoaHas natepHeT-KoHpepeHuus. ¢. 99-100,
2011.

Ocunsan JIJL, Hanazionan C.I., Cozoan E.JO., Ilaxazusan Y.B. Muxonornaeckuii repoapuii
kadeapsr 6oTanuku EpeBaHCKOrO rocyaapcTBEHHOTO YHHBEpCUTETa. boranuka (McciemnoBa-
Hust). CO6. HayuHbix TpyznoB. Munck: TOOO "TIpaBo u sxonomuka", Beim. 35. c. 261-265,
2008.

Gasparyan A.H., Ghaltaghchyan T.K. Proposed standard designations in Armenia for lichens
occurring in Republic of Armenia. Fl. Medit., 23, p.105-116, 2013.

Nanagulyan S., Shahazizyan 1., Gasparyan A., Stepanyan A. Herbarium of Yerevan State Uni-
versity: Lichens collection. Book of abstracts. The 7 Symposium of the International Asso-
ciation for Lichenology. Thailand, p. 89, 2012.

Uwnwgyty E 11.06.2014
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HauuoHaabHas Akasaemus Hayk ApmeHuu Buoaoruueckul XypHaan ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

o Jwdwnnun hwnnpnnidubp e Kpamkue coodouenun  Short communicationse

Buoaor. :kypH. Apmenuu, 3 (66), 2014

BJIMSAHUE PEHTTEHOBCKOI'O OBJIYYEHUS HA
JE3AMUHHNPOBAHUE HUTUINHOBBIX COEJUHEHUU
B JPOX/KEBbBIX KJIETKAX

C.B. MAPYTSH, A.J1. HABACAPJISAH, JI.P. APAKEJISIH, JI.LA. HABACAPISH

Epesanckuii cocynueepcumem, kagpeopa o6uoxumuu
marsed@ysu.am

OmpeneneHa akTUBHOCTE ()epMEHTOB, I€3aMUHHUPYIONUX IUTHANH, ITUTO3UH U IUTO3WHO-
BBIE HYKJICOTHABI B OKCTPAKTaX HEOOIyUIEeHHBIX, O0JIyYeHHBIX PEHTT€HOBCKUMHU JTyd4aMHU U penapH-
poBanHbIX apoxokeit Candida guilliermondii. Beino nokasano, 4To npu 0OIyYeHUH PEe3KO Masaer
YPOBEHb Ae3aMUHHPOBaHMs muTHANHAe3aMuHa3s! (LJD), a ypoBeHb ne3aMUHNPOBAHHS IINTO3MHA
Bo3pacraeT. Ilocne MOCTpajHallMOHHON penapanny KIETOK HAaOIFOJaiCcs pocT aKTHBHOCTH Jie-
3aMUHUPOBAHHS Y BCEX HCCIIEHAOBAaHHbIX CYyOCTPATOB, KPOME LIUTU/IMHA.

Lumuounoezamunasa — yumosun — LMD — L{JD — L{TD — Oposrcocu —
penmeeHo8cKoe obyyenue — penapayus

NeuntdUwuhnyty £ ghinhnhuh, ghnghuh W ghinhnhuwjhu UunwyGninhnutph nGqudhbwgnudp
sgdwnwaquwjpyws, nEungbUjwl Swnwqwjrwhwpdwl Gupwnyywsd, wjunthGnl' nbwwpwglwéd Candida
guilliermondii fudnpwulywihu pehoUbph Eputpwywnutnnud: 8nyg £ windbl, np SwnwaawjrUwlu ntwenid
Yupnly puyund £ (8%d)-h nbquuhuwgdwl  Jwywpnwyp, huy ghinnghuph nGquuhlwgdwl  Jw-
Jwpnwyu wbdnwd E: Rohgubnh hEndwnwawjpwhu ntwywnwghwihg htwnn nhindnud £ nGquidhuwgdwu
dwywpnwyh wé pninp hGlnwgnunywd uncpuinpunutnh hwdwp, pwgh ghinhnhUhg:

Shunhnhunbquuplwq — ghuinghl — 8U®, 8ud, 869 — fudnpwuliyin —
ntunqtlywl swnwquypenid — nGwwnwghw

The investigation of deamination of citidine, cytosine, and citidine nucleotides (CMP, CDP
and CTP) was rcarried out on yeast Candida guilliermondii. It has been shown, that after exposure to
X-ray the value of deamination of (CTD) was decreased, and the value of deamination of cytosine was
increased. The increase of deamination level was detected in presence of all substrates besides citidine
after the post radiation repair of cells.

Citidinedeaminase — cytosine — CMP — CDP — CTP — yeasts — X-rays — repair

JKuBas kieTka HajieneHa CI0KHBIMU, ¥ B TOXKE BPeMs 04eHb TOHKUMH MeTa0o0IIH-
YEeCKUMH MEXaHM3MaMH M HE MOXET MPOJIOJDKAaTh CBOIO JIESITEIFHOCTh B CIydae Jaxe
HeOOoJIBIIOTo MoBpeskAeHHA. J[1000i BUI MOHH3NPYIOMIETO M3JIyYeHUS IPUBOJUT K IIH-
POKOMY CHEKTPY OMOJOTHYECKMX M3MEHEHHH B OpraHu3Me. XOTsS OpPraHHW3M IPOSBIISIET
pa3NUYHbIC 3alUTHBIC PEaKIWH M CHIBHO BBIPAKCHHYIO YCTOWYHBOCTh K MOHH3HMPYIO-
IIEMY M3JIy4eHHUIO, OTHAKO U3BECTHO, YTO HOHU3HMPYIOIINE JIyYH OKa3bIBalOT HEraTHBHOE
BIMSHHUE Ha JKUBBIC OPraHU3MBL. B jnTepaType MMEIOTCs AaHHBIC, OCBAIICHHBIC MeXa-
HU3MaM PaJrOPE3UCTEHTHOCTH [3, 4], xu3HecrocobHOCTH [6] U CIOCOOHOCTH KOJIOHME00-
pazoBanus [ 1] y mposxoxeit.

C 1pyroii CTOpPOHBI, B JIUTEPATYpe CPABHHUTEIBHO MaJIO JAaHHBIEX, ITOCBSIICHHBIX
HCCJICIOBAHUIO IE3aMHUHHUPOBAHUS MyPUHOBBIX [8§] M MUPUMHUIUMHOBBIX [7] cOeMHEHUIH
T10]] BO3/ICHCTBUEM MOHH3HUPYIOILETO U3ITyUYESHUSI.
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B mpomecce pecHHTe3a HYKICHHOBBIX KHCIOT IyPUHOBBIC M HMHPUMHIHHOBBIC
HYKJICOTH/IBI ¥ X OPOM3BOIHBIC IOJ] BIMSHUEM [e3aMUHUPYIOMUX (HEepMEHTOB Hpeosd-
Pa3yroTCsl B COCAMHEHHS, KOTOPBIC JIETKO BKIFOYAIOTCS B MEXaHHU3MBbI "CriaceHUs" HyK-
JIEOTHIOB [5, 8].

Ienbro Hacrosiuieil paboTel OBLIO HCCIEIOBAHKE JC3aMUHUPOBAHUS LIUTHANHO-
BBIX COCIMHCHHUHN Y HEOOIYYCHHBIX, TOJBEPTHYTHIX PEHTTCHOBCKOMY OOJIYYCHHIO, a TaK-
)K€ penaprpoOBaHHBIX IPOioKeBbIX KieTok Candida guilliermondii HIT-4.

Mamepuan u memoouxa. B xauecTBe 00bEKTa UCCIICOBAHUN UCTIOJIL30BATHCH KOPMOBEIC
npoxoku C. guilliermondii HI1-4, BeIpameHHble B )XUIKOM nUTaTeILHON cpene [8].

PenTreHoBckoe o0JIy4eHHE JPONOKEBBIX KIETOK OBUIO MPOBEICHO Ha PEHTICHOBCKOW ycTa-
HoBke JlpoH-3. HanpsbkeHue Ha PeHTIe€HOBCKOi Tpy6ke coctaisio 27 kB, anonmsli Tox —17 A,
BpeMs skcnio3uiy 30 mMuH. VcTrounnkoM obmydenus ciayxun anon Cu, IJIMHA BOJHBI PEHTTEHOB-
CcKOTo 06Tydenns coctassna 1,54 x 107 e, o6mas g03a o6myerus — 27 kP.

Tlocmpaoduayuonnoe éoccmarnogienue (penapayus) Opodcdcedvix kiemok. Hacte o0iy-
YEHHBIX APOXOKEH OblIa MOABEPTrHyTa AaNbHEHIIEH MHKYOalMu B YCIOBHSIX, CIIOCOOCTBYIOIIMX
pemapamun (temrepatypa 30°C, cpena ¢ 100 MM TITIOKO3bI), B TOM K€ COCTaBE KHUIKOW CHHTETH-
YEeCKOU MUTATEIBHON CPEMbL, B TEX XK€ YCIOBHSX, IIPU KOTOPBIX HHKYOHPOBAIHNCH KIETKH 10 00IIy-
yeHus [2].

Honyuenue opoorcorcesozo saxcmpaxma. J{poxokeBas 6ruomacca Oblia 3aMOPOXKEHA 10 TEM-
nepatypsl —10°C. 3aTeM KJIeTKH TOMOT€HH3UPOBAIUCH 3apaHee 3aMOPOKEHHBIM mpeccoM. [lomy-
YEeHHBI TOMOT'€HAT MepeMeNInBalli B Kaiuii-pocdarHom Oydepe Ha MarHUTHOW MeLIalke B Te-
yerne 20 MuH, nocie gero ueHTpudyruposamu npu 15000 g, B Teuenue 20 mun. CynepHaTaHT ae-
KaHTHPOBAIIN U OTIPEAEIISIIN €r0 00bEM.

Onpedenenue akmusHocmu PepmMeHmos, 0e3amMuHupylouux HyKieomuovl u HyK1eo3uovl.
AKTHBHOCTH (DEpPMEHTOB, J€3aMHHUPYIINX [TUTHIHHOBIEC COSIUHEHNUS, ONPENeIIach B CylepHa-
TaHTE YKCTPAKTa METOJIOM MHKyOauuu ¢ cybcTpaTom B Tedenue 1,5 4, npu temneparype 37°C. 3a-
TeM peakuust Oblla OCTaHOBJIEHA J00aBJIeHHEM K MHKyOaruoHHo# cmecu 1 mi 20%-noro TXY u
oIpeelIsIoch KOJIU4ecTBO BblAeeHHOro NH;. depMeHTaTUBHYI0 aKTHUBHOCTb BbIpaxaiud B MKM
BoiesieHHOro NH; B 1T cBexelt IposkkeBoil 6momaccsl.

Onpeodenenue ammuara. KonuuecTBo aMMuaka ONpenessiii MUKpoIu(dy3noHHBIM METO-
oM 3enuHrcona [9].

Pezynomamut u oocyycoenue. Onpenensiicss ypoBeHb Ae3aMHUHUPOBAHUS LIUTH -
HOBbIX HykineotunoB T®(uurumusa-tpu  docdar), IJAD(imrumun-nBa ¢ocdar),
IM®(unTraunH-MOHOPOC)AT), IUTUANHA U IIUTO3WHA B IKCTPAaKTaxX HEOOIydeHHBIX, 00-
JMyYeHHBIX PEHTTCHOBCKUMH JTy4aMH U permapupoBaHHbIX apoxken C.guilliermondii. Tlo-
TMy4deHHBIC JaHHBIC TPECTaBICHBI B Ta0l. 1. CoracHo npuBeACHHBIM JTaHHBIM, B HEOOITY-
YEeHHBIX JPOXOKEBBIX KIIETKaX He HaOmomaeTcs nesamuHupoBanus LIM®. M3 mpuBenen-
HBIX JaHHBIX BHIHO, YTO YPOBEHB Je3aMUHHPOBAHMS [UTHIWHA MPEBHIIIAET YPOBEHD Jie-
3aMHHHPOBAHUs IIMTO3UHA MPUONU3UTENBHO 2,3 pa3a.

B cneayromem stane ucciaenoBaHui OMPEAEIUICS YPOBEHb J1€3aMUHUPOBAHUS 11~
TUJMHOBBIX COCTMHEHUEN B DKCTPAKTE JPONOKEH, MOJBEPTHYTHIX PEHTTEHOBCKOMY O0JTY-
yeHuto. BbUTO MOKa3aHo, YTO B 3TOM ciiyyae HaOmomaercst ne3amuHupoBanue L[TD u
D, HO B OTIHMYKE OT HEOOIYUYCHHBIX JAPOMIKEBBIX KIICTOK, YPOBEHb JIC3aMHHUPOBAHUS Y
oboux CcyOcTpaToB majaer, B yacTHOCTH, i L[JI® MHTCHCHBHOCTH J€3aMHHUPOBAHUS
yMeHbIIaeTcs Moyt B 3 pa3a. OmMHAKO M B YCIOBHAX OOMYyYCHHS, W B HEOOIYUCHHBIX
KJICTKaX He HaOmoaaeTcs aezamuaupoBanust [IMO.

[Nonmy4yeHHbIC HAMU PE3YIBTATHl TOKA3BIBAIOT, YTO B YCIOBUAX PEHTTEHOBCKOTO 00-
TydeHust ypoBeHb aezamuHupoBanus /1D, mo cpaBHeHuio ¢ [T, moBbimaercst mpuod-
mu3uTensHo B 1,18 pas. YpoBeHb  [1e3aMHUHHMPOBAHUS ITUTO3MHA, TIO0 CPABHEHHUIO C
HATHBHBIMH KJIETKaMH, BBIIIE MTOYTH B 2 pa3a, a M0 CPAaBHEHUIO C IIUTHIMHOM — IOYTH B
4,5 paza. Briocnenctuu, y 00Jy9YeHHBIX IPOXKIKEH MapaiebHO C YMEHBIICHAEM YPOBHS
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BJIMAHUE PEHTT EHOBCKOI'O OBJIYUEHUSA HA TE3BAMUHNPOBAHUE HIUTUANHOBBIX COEﬂI/H—IEHI/IH B JIPOXOKEBBIX KJIETKAX
ne3aMuHupoBaHus uutuauHa, LI u LT, noselaercs ypoBeHb A€3aMUHUPOBAHMS

LIUTO3MHA ITOYTH B 2 pasa.

Ta6auua 1. YpoBeHb J1€3aMUHUPOBAHUS [IUTHANHOBBIX COEJMHEHHUN B 3KCTPAKTAX JIPONIKEH
C.guilliermondii HI1-4 (mkM NH; B 1t cBexeit Guomaccsl, n=5, p<0,05)

YpoBeHb 1e3aMHUHUPOBAHUS
Cy6crpar Kietkun
Heobnyuennsie OGuyueHHbIe PenapupoBaHHbIe

TP 5,1+0.4 3,2+0.2 4,84+0.31

o 9,87+0.84 3,8+0.23 8,6+0.73

Mo - - 5,2540.41
ITuro3uH 2,2+0.2 4,52+0.3 8,2+0.7
Hutuana 5,2+0.4 0,9940.07 -

[Nocne mocTpaauaMoHHON HHKYOAuK 00IyYeHHBIX IPOOKEH HabIromaeTcst cpas-
HHTEIBHO BBICOKHI YPOBEHb JIC3AMUHUPOBAHHS Y BCEX HCCIICAOBAHHBIX CyOCTPaTOB, KPO-
Me LUTHAWHA: YPOBEHb JIC3aMUHUPOBAHMS IMTO3MHA, 10 CPABHEHHIO C OOJIyYCHHBIMH
JIPOOKEBBIMHU KIIETKaMU, TIOBBIIIAeTCs MOUTH B 1,8 pasa, a Mo CpaBHEHHIO ¢ HEOOITy4YeH-
HBIMH JIPOMOKEBBIMU KIIETKaMH — IOYTH B 3, 7 pa3a. [loBblmaercs Tarxoke ypoBeHb Jie3a-
muaupoBanus L[T® mouru B 1,5 paza, LI{® — B 2,2 paza. [Tocne pemaparim, mo cpaBHe-
HHIO C HATUBHBIMH U OOJTyYEHHBIMHU KJIETKaMH, YPOBEHb Je3amuHupoBanus LIM® cocras-
nset 5,25 mxmon NHj;.

OO0o0w1asi MoJyYeHHbIE Pe3yJbTaThl, CIEIyeT OTMETHTh, YTO HPU OOJIydeHHH
JIPOMOKEBBIX KIIETOK PEHTICHOBCKUMH JIydaMH YpPOBEHb JIe3aMHHUPOBAHUS y BCEX IIUTH-
JIMHOBBIX COEIMHEHUH, KpOME IUTO3MHA, TIOHMKAETCs, a TI0CIIe OCTPaAMallHiOHHON HHKY-
Garu, Ha00OPOT, HECKOJIBKO moBbIIIaercs. Uro ke kacaercst LIT®, To nponece nezamu-
HHPOBAHUsI MPOUCXOINT KaK IPU HATUBHOM COCTOSHHH JPOMXOKEH, TaK M IIOCIEe PEHTre-
HOBCKOT'O OOJTy4YeHHS U OCTPaJHAllIOHHON peraparH.
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STUDY OF MOLECULAR DYNAMICS OF LAMELLAR PHASE
OF AMPHIPHILE/WATER SYSTEMS
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The lamellar phase of amphiphile/water system was investigated by using atomic scale
simulation. A 300 ns parallel molecular dynamics (MD) simulation was carried out for amphi-
phile/water system consisting of 128 sodium pentadecyl sulfonate (SPDS) and 2251 water
molecules using GROMACS software package. At T=323K temperature we got both tilted fully
interdigitated and liquid crystalline like disordered hydrocarbon chains, i.e. we observe a gel phase
that coexists with a lamellar L, phase.

Molecular dynamics (MD) simulations — alkyl sulfonates

Neunluwuhpyby £ Bplubn Unwe/enep pwidbiuhb thngp oginwgnpédtiinyg wwnndwywu dwywpnwyh
hwdwywpggwihu - dnnGuygnpnwd:  bpuwywbwgyty, £ 300 U qgnigwhtn  dniGynwihu  nhuwdhy
nruntduwuhpnieintt npwtu hwdwywnpg yepgubiny® Gplutbn Unie/onan hwdwywpgp, pwunyugws 128
Uwwphnwh  wBUnwntghy ungdnuwwnh W 2251 9ph  dniGynubphg oguwgnpdtiny  GROMACS
Spwapwiht  thwpebpp: T=323K gtpdwuwnhtéwuh ntwpenwd, unwgdtp Bu wngtph hpwp Jdbe |phy
Ubppwthwlgned, hUuswtu Uwl hennwy pnupGnuiywt swpgwynpwé wngtn, wjuhuplu nhundb) £ «qbp»
thnty, npp hwdwgnjuygntd £ jwdbwihu L, thneh hbwis

UnGynjughu nhuwdply (UMY) ncuncdUwuhpneinil — wiypy unc$nliwin

ITpyr moMoIIM KOMIBIOTEPHOTO MOJEIUPOBAHMS Ha aTOMapHOM YpOBHE ObLIa HCCIENO-
BaHa JlamensapHas (asa cucremsl aMmpumIbHOE BemecTBo/Boaa. belta npoBeeHa napamiens-
Hasi MoJeKyJspHO-nuHaMudeckas (MJ) cumynsnus pnurenbHocThio 300 HC JUIS CHCTEMBI,
cocrosimeit u3 128 monexyn nenragennn cyiabponarta Hatpust (IIJICH) u 2251 monexyist Bo-
IIbI, ¢ ucnoip3oBanueM nporpammuoro makera GROMACS. Ilpu temnepatype T=323K MbI
MOJYYMIIN KaK HAaKJIOHEHHBIE TIOTHOCTHIO B3aUMOIPOHHUKAIOIINE, TaK U KHUIKO-KPHUCTAIIHIEC-
KM€ HEYNOPsAA0UICHHBIE YTIEBOIOPOIHbIE IEMH, TO €CTh HAOII0AAI0Ch COCYIECTBOBAHUE Tellb
U namenspHou L, das.

Monexynsapro-ounamuueckas (M) cumynsyus — ankun cynivgponam

Amphiphilic molecules, which consist of a polar headgroups and alkyl tails, in water
solution, can generate self-organized lyotropic liquid crystalline structures composed of
bimolecular layers of fluid amphiphile molecules separated by water layers. This kind of
bilayers has been studied for many years as simplified models for phospholipid membranes
[1-2], as well as they have been widely intensively used in drug delivery [3-5]. Experimental
methods, such as X-ray diffraction and neutron scattering have been mainly used to reveal
the structures and features of bilayers [1, 6].

Recently, with the increase of hardware power, the atomic-level computer simulations
have been used as an additional method to study such systems [7].
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A MOLECULAR DYNAMICS STUDY OF LAMELLAR PHASE OF AMPHIPHILE/WATER SYSTEMS

The aim of this paper was the detailed study of the lamellar phase of ionic sodium
pentadecyl sulfonate (SPDS)/water systems by means of molecular dynamics simulation.
The determination of structural parameters (interlayer spacing and area per molecule) has
been also done with comparison to experimental findings.

Materials and methods. A sodium pentadecyl sulfonate (C15H31SO3Na) molecule was
used, which was extracted from our previous simulation [8]. We build a system with 128 SPDS
and 2251 water molecules using our own code and GROMACS [9] modules. After final construc-
tion, the energy of the system was minimized using steepest descent method (5000 steps). The for-
ce field parameters for SPDS molecule were in detail discussed in [8]. The SPC models were used
[10] for water molecules and the chemical bonds were maintained using with LINCS constrain al-
gorithm [11]. The temperature was set to 323 K and was maintained using V-rescale algorithm. An
isotropic normal pressure (1 atm) was maintained by the Berendsen coupling algorithm [12]. The
PME [13] was used for long-range electrostatic interactions, and the van der Walls interactions
were truncated at 1.2 nm. The equations of motion are integrated using leapfrog Verlet integrator
with timestep of 2 fs.

The 128SPDS/2251 water system was subjected to a 300 ns simulation in NPT ensemble
using GROMACS software package. The parallel MD simulation was performed on ArmGrid sites
(http://www.grid.am).

Results and Discussion. The important characteristics of the system, such as the
interlayer spacing and the area per molecule are determined and are shown in fig. 1 and 2.

As one can see from both curves, at the beginning of simulation run, we track the va-
riation of interlayer spacing and area per molecules, which is probably due to the reorien-
tation of disordered hydrocarbon chains. However, at the end of simulation, we track an
equilibrium of system and as a result we receive ~ 6,3+0,2 nm and ~0.32 nm? for interlayer
spacing and area per molecule, respectively.
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Figure 1. The interlayer spacing Figure 2. The area per molecule
depending on simulation time. depending on simulation time.

Note that the obtained finding on interlayer spacing and area per molecule are in
agreement with our X-ray diffraction data [14].

To visualize the structural changes in detail, we also provide the snapshot of
SPDS/water systems at the end of simulation run. In Figure 3 the cross-sectional view
perpendicular to the bilayer plane is shown at 300 ns point.

We see that the packing is an interdigitated gel phase, i.e. an ordered state with a tilt
angle, as clearly seen by the snapshots. This phase is generally known as gel phase. Thus,
the inspection of trajectories and snapshots reveals the fully interpenetration of the SPDS
alkyl chains located on opposite sides of the bilayer (fully interdigitated gel state),
however, together with ordering, the disordered domains called “clusterized regions™[15]
are also found.
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Figure 3. The cross-sectional view perpendicular to the bilayer plane.
The counterions and water hydrogens have been omitted for clarity.

Hence, we assume the formation of the gel phase, which coexists with a lamellar L,

phase. This kind of phases, on the other hand can be treated as a metastable gel phase with
some fraction of disordered domains, which are also observed in phospholipid membranes
[16]. Thus, the analysis of parameters and the snapshots implies either the formation of a
coexistence between fully interdigitated and randomly phases or the presence of metastable
gel phases.
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HOBBIE JAHHBIE K ®AYHE IIEJKYHOB (COLEOPTERA,
ELATERIDAE) IPOBUHIIUU MA3AHJAPAH (UPAH)

M.A. MAPUKAHSIH ', X. BAPUMAHU BAPAH/IU *

! Hayunwuii yenmp 300n02uu u 2udposxorozuu HAH PA, Hncmumym 300n02uu, Apmenus,
2Omoen sawumer pacmenuti Ynusepcumemcrko2o KOneONHCa cebeko2o Xo3aiicmea u npupoOHbIX
pecypcog Tezepanckozo ynusepcumema. PO Box 4111, Kapaoosc, Hpan.
mmarjanyan@yahoo.com

B crarse npuBoaaTcs pe3ynbTaThl 00paboTKH HEOOIBIINX 110 00BEMy cOOpPOB 3a MOJIEBOI
ce3oH 2007-2009 rr. B npoBuHImK Mazangapan. JKyku — meskyHsl COOpaHbI pa3HBIME METOaMU
B pa3HBIX dKocucTeMax. OOHapyxeH 21 BUJ MIEIKYHOB, U3 KOUX 6 BUIOB BIIEPBBIC YKa3aHBI IS
tdaynsr Mpana.

Kyku-wenxynwi (Coleoptera, Elateridae) — Upan — nposunyus Mazanoapan — payna

Ubnywjwgywé Bu 2007-2009 p. bpwlh Uwqulnwpwl dwpgned twppbp Gnwtwyutnpny hw-
Jwpywsé Unipbph nuundUwuhpniejwl wpryntupltnp: 3wjnuwptpdwsd £ ogppuyut pgbqubph 21
ntuwy® hwjwedws dwngh wnwpptp Eynhwdwywpgbpnud, npnughg 6 winwghu wuqwd B Lpynid
Pnwuh $wniuwih hwdwn:

Onfulywl pqliqutn (Coleoptera, Elateridae) — hnwl — Uwqwlnwpwl dwpq — $wnLlw

The results of studies of the materials collected in Mazendaran province of Iran in 2007-2009
are presented. Species of click beetles (Coleoptera, Elateridae) were collected by diverse methods in
different ecosystems. In general 21 species are reported, 6 of them are new for the fauna of Iran.

Click beetles (Coleoptera, Elateridae) — Iran — Mazandaran province — fauna

Cratbs ABISETCS NPOAODKCHUEM CEPUM PaboT 10 W3y4YEeHHIO (ayHBI LIETKYHOB
Upana [4, 5, 6], koTOpas n3ydyeHa HEJOCTATOUHO B Liel0M Ajs MpaHa, B 4aCTHOCTH HU3Y-
yeHue (payHbl OTAEIBHO JUIS IPOBUHIIMYU TIPOBOJMTCS BIIEpBbIe. Pe3ynbraTel 00paboTKH
HEOOJBIIHNX M0 00beMy cOOpoB 3a moJieBo ce3oH 2007-2009 rr. B mpoBuHIMH Ma3zaH-
JlapaH JOMOJHIIOT paHee NPUBEACHHBIC HAMH CBEJCHHS MO (hayHe IICNKYHOB 3TOH Mpo-
BUHI[MY HOBBIMH JTaHHBIMHU 1O 21 BUAY LIETKYHOB, U3 KOMX 6 BHIOB BIIEPBBIC YKa3aHbI
quist Gaynsl Mpana.

Mamepuan u memoouka. )Xyxu coOpaHbl B pa3HbIX OMOTONAaX psia IIyHKTOB MPOBHHIMU
Masannapan Cesepnoro Mpana B moneBoii cezon 2007-2009rr. ogauM u3 aBTopoB — X.bapumanu
(H.Barimani Varandi). CBenenus 00 o01mem pacipocTpaHeHHU AaHbI coriacHo Karamory xkecTko-
KkpbUTbIX [laneapkruku [7], mepBoomnucanmii U pesusuii [1-4, 8-14].

Pe3ynomamut u oocyrycoenue. Hrxe npuBoAsTCS CBEACHUS 00 OTACITBHBIX BUIAX;
NIPUBEICHB] OPUTUHANIBHBIE STHKETKH, BKIIIOUYas TakKe JIaHHBIE O criocodax cOopa; cBejie-
HUsI 00 00IIeM PacpOCTpAaHEHUH MOTYT OBITh HaWCHHI B [7]. Bumsl, BepBble yKa3biBae-
MbIe Ut payHbl VpaHa, OTMEYEHBI 3HAKOM “*”;
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Agrypnus murinus (Linnaeus, 1758)- Cate, 2007; IRAN, Mazandaran prov., Alikola, 22.05.2009.

2. *Lacon punctatus (Herbst, 1779) — Cate, 2007; IRAN, Mazandaran prov., Alamdardeh, 05.05.2009
—new to Iran.

3. Aeoloides atricapillus (Germar, 1824) - Cate, 2007; IRAN, Mazandaran prov.: Panchkola
01.04.2009, males trap; Alikola, 08.08.2009, yellow trap; Haftkal, 21.04.2009, yellow trap.

4. Anostirus lederi (Heyden, 1878) - Cate, 2007; IRAN, Mazandaran prov.: Alamdardeh,
03..04.2008, yellow trap; Neka, Kursandageh, 23.09.2008, light trap.

5. Ampedus rufipennis (Stephens, 1830) - Cate, 2007; IRAN, Mazandaran prov., Sari - Sangdeh,
08.04.2007.

6.  ?*Ampedus cretensis Platia, 2004 - Cate, 2007; IRAN, Mazandaran prov., Haftkal, 21.04.2009(4)
—new to Iran.

7. Ampedus cinnaberinus (Eschscholtz, 1829) - Cate, 2007; IRAN, Mazandaran prov.: Haftkal,
21.04.2009; Alamdardeh, 03.04.2008; Sari — Sangdeh, 21.04. 2009; Alikola, 05.05.2009, males
trap.

8. *Ampedus reitteri (Semenow, 1891)- Cate, 2007; IRAN, Mazandaran prov., Alamdardeh,
21.05.2009. - new to Iran

9. *Ampedus pomorum (Herbst, 1784) - Cate, 2007; IRAN, Mazandaran prov.,Sari - Sangdeh,
08.04.2007.

10. Ampedus praeustus (Fabricius, 1792) - Cate, 2007; IRAN, Mazandaran prov., Haftkal, 21.04.2009.

11. *Ampedus rubellus Gurjeva,1977 - Cate, 2007; IRAN, Mazandaran prov., Haftkal, 21.04.2009,
yellow trap.

12. Agriotes lineatus (Linnaeus, 1758) - Cate, 2007; IRAN, Mazandaran prov., Alikola, 22.06.2008,
males trap.

13.  Agriotes brevis Candéze, 1863 - Cate, 2007; IRAN, Mazandaran prov., Neka, Kursandageh,
23.09.2008; Dashte-Naz, 36°41'36" N 53°12'36" E 20m,21.06.20009.

14. Agriotes infisscatus Debrochers des Loges, 1870 - Cate, 2007; IRAN, Mazandaran prov., Savadkoh
Sorkh — Abad, 35°N 53°00'29"E, 1128m, 11.05.2008.

15.  Limonius minutus (Linnaeus, 1758) - Cate, 2007; IRAN, Mazandaran prov., Dashte-Naz,
36°41'36" N 53°12'36" E 20m,21.06.2009, window trap.

16. Megapenthes rutillipennis Candeze, 1859 - IRAN, Mazandaran prov., Sangdeh, 08.04.2007.

17.  Procraerus stepanovi Khnzorian, 1959 - Cate, 2007; IRAN, Mazandaran prov., Alamdardeh,
05.05.20009.

18.  *Adrastus longicornis Gurjeva,1976 - Cate, 2007; IRAN, Mazandaran prov.: Alamdardeh,
05.06.2009, window trap; Alamdardeh, 05.05.2009, males trap — new to Iran.

19.  Melanotus villosus (Geoffroy, 1785) - Cate, 2007; IRAN , Mazandaran prov., Alamdardeh,
24.05.2009, males trap.

20. Cardiophorus syriacoides Platia & Cate, 2001 - Cate, 2007; IRAN, Mazandaran prov., Posht
Koh,15.06.2008.

21. Cardiophorus vestigialis Erichson,1840- Cate, 2007; IRAN, Mazandaran prov.: Posht

Koh,15.06.2008, yellow trap; env. Behsher, Zaghmuz, 22.04.2007; Sari Dido,04.05.2007; Posht

Koh,15.06.2008.

N3 coOpaHHBIX B MOJICBOIM CE30H C ampelisi mo ceHTs0pb mecsn 2007-2009rr. B
npoBUHIMK Ma3zanaapan oOHapyskeH emie 21 BuJ, n3 HUX 6 BIEpBbIe YKa3aHbl is (ayHsbl
Hpana.

B urore mzyyenus: QayHa IIEIKyHOB NPOBMHIMM MaszaHiapaH ¢ y4eTOM paHee
NIPUBE/ICHHBIX JaHHBIX [4, S|HaCUMTHIBAET MO COOPaHHOMY MaTepHally 3a YKa3aHHBIH IO-
neBoH ce30H 42 Buaa, u3 koux 10 BHIOB HaMU BIEpBbIC yKa3zaHbl 1 dayHs! Mpana, 4 Bu-
Jla TI0OKa W3BECTHBI JMIIb U3 Mpana. Hrmke MpuBOIUTCS CIIMCOK paHHEe M3YYCHHBIX HAMH
BUJIOB IIEJIKYHOB (hayHbl NpoBuHIMK Mazannapan (Mpana). CorylacHO KaTajaory >KeCTKO-
KpbUThIX [laneapkTiku B crivicok BKmodeH Drapetes mordelloides Host, 1759 (Lissominae).

Cnucok pannee uzyueHHbIX 6U008 WieKyHo6 nposunyuu Mazanoapan (Hpan)
1. Drasterius bimaculatus (Rossi, 1790)

2. *Hemicrepidius niger (Linnacus, 1758)

3. Hemicrepidius nigritulus Reitter, 1890

4.  Athous haemorrhoidalis (Fabricius, 1801)
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14.

HOBBIE JIAHHBIE K ®AYHE IIEJIKYHOB (COLEOPTERA, ELATERIDAE) [TPOBUHIIUN MA3AH/IAPAH (ULIPAH)

Athous vittatus (Fabricius, 1792)
Athous circassicus Reitter, 1888
*Athous dilaticornis Reitter, 1905
Synaptus filiformis Fabricius, 1781
Ampedus pomonae (Stephens, 1830)

. Ampedus sinuatus Germar 1844

Adrastus rachifer (Fourcroy,1785)

Melanotus villosus (Geoffroy, 1785)

Quasimus minutissimus (Germar, 1817)

Cardiophorus rufipes (Goeze, 1777)

Cardiophorus khnzoriani Mardjanyan & Barimani, 2011
Cardiophorus terminasiani Mardjanyan & Barimani, 2011
Cardiophorus kalashiani Mardjanyan & Barimani, 2011
Cardiophorus varandi Mardjanyan & Barimani, 2011
Dicronychus equiseti (Herbst, 1784)

Dichronychus rubripes (Germar, 1824)

*Drapetes mordelloides Host, 1759 (Lissominae)
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THE ROLE OF THYROID GLAND ACTIVITY MARKERS UNDER
SUBCLINICAL HYPOTHYREOIDISM IN RATS
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The aim of this study was to investigate the features of thyroid stimulating hormone and thy-
roid hormones concentrations in the blood serum of the rats with subclinical hypothyroidism be-
fore and after injection of ultra-low dose of choline ether N-(2-metoxybenzoyl)-O-isopropyl-a,
B-dehydrothyrozine. The studies have shown that a sharp increase of thyroid stimulating hormone
level and a drop of thyroid hormones level in the blood serum occur at 10 month-old rats with
subclinical hypothyroidism. The action of ultra-low dose of choline ether N-(2-metoxybenzoyl)-O-
isopropyl-a, B-dehydrothyrozine in the blood serum of hypothyroid rats brings to a decrease in the
concentration of thyroid stimulating hormone, thyroid hormones level rises and reaches their
values at intact animals.

Thyroid hormones — subclinical hypothyroidism — choline ether — thyroid gland —
thyroid stimulating hormone

Gwwgnuntp hhthndhgh rhptnhn hnpudnuh W Jwhwlwgbndh hnpdnUuGph  pwnwnpniejwu
wunhdwlp nwu wduwywl wnuGwnlbnh wpjwl Jtg, Gupwyhuhywywu hhwnphptngh wwjdwuuGpned,
pnihtp Eupbp  N-(2-UtenpuhptUgnhp)-O-hanwpnwhi-o,  B-nthhnpnehpnghuh gingwén - swithwpwdup
ogqunwgnpdtbing wnwyp W hbwnn: NunwdUwuhpnienillbnp gnyg BU wdb, np wwu wduwywu wne-
uGwnutph Jdnuin Bupwyhupywywu hhwnehptngh  wwydwulGpnud wnwu Uty wbnh En  nluBunud
hnpthndhgh rhptinhn hnpunuh pwnwnpnupjwl Yunpny wé W Juhwlwgbnéh hnpdnUubph punwnpnt-
Riwl Udwanud: @nihuh Euetin N-(2-Utenpuhptugnhp-O-hanwpnwhi-e, B-nhhnpnehpnghh gtipgwén
swihwpwdUh wagnbgnientuhg htwnn hhwnphptnhn wnUGnuGph wpjwu UG nhunwnydnwd £ hhthndhgh
rhpnhn hnpdnuh pwnwnpniejwl Yupney bjugnedp W Jwhwuwgbndh hnpdnlUbph wép, npp punpnp £
Unpdwy yeunwuhutnphu:

Ywhwlwqbndh hnpdnulbn — Gupwlyhuhywlwl hhunphptng — pnihUp tuptn —
dwhwlwqbné — hhthndhgh rphnnhn hnpdnl

N3ydanuch 0COOEGHHOCTHM HM3MCHEHHS KOHIIGHTPALMM THPEOTPOIMHOIO TIOpPMOHA
runou3a W THPEOUAHBIX TOPMOHOB B CHIBOPOTKE KpPOBH Yy KpPBIC C CYyOKIMHHYCCKUM
THIIOTHPEO30M JI0 U IOCIe BO3AEHCTBUS MHBEKIUN CBEPXMAaJIOW 03Bl XOJIMHOBOTO 3dupa
N-(2- meroxcubensonn)-O-usonponmwi- o, P-meruaporupo3una. MccinemoBaHus mHokasaiu,
YTO y JECSATHMECSYHBIX KpBIC IPU CYyOKIMHHYECKOM THIIOTHPEO3e HAONI0NaNoch pe3Koe
[OBBILICHHE YPOBHS THPEOTPOIHOTO FOPMOHA THIO(H3a U MOHMKCHUE YPOBHS THPEOHIHBIX
TOPMOHOB B CBHIBOpPOTKE KpoBH. [lociie nelicTBUS CBEPXMaoi JO3BI XOJIMHOBOTO d¢dupa N-(2-
MeTOKCHOEH30MI)-O-N30IponmiI-o, PB-IeruApOTHPO3NHA HAOII0AI0Ch YMEHBIICHHE YPOBHA
TUPEOTPONHOI0 TOPMOHAa THMIO(U3a M BO3pacTaHHE YPOBHS THPEOUAHBIX TOPMOHOB B
CBIBOPOTKE KPOBH Y KPBIC € CYOKIMHMYECKUM T'HIIOTUPEO30M C JOCTH)KEHHEM HX 3HAYECHHH y
MHTAKTHBIX )KUBOTHBIX.

Tupeouonvle 20pMoHbL — CYOKTUHUYECKULL SUNOMUPEO3 — XOTUHOBbIL IPup —
WUMOBUOHAA JHceNe3q — MUPEOMPONHbII 2OPMOH 2Unohusa
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THE ROLE OF THYROID GLAND ACTIVITY MARKERS UNDER SUBCLINICAL HYPOTHYREOIDISM ON RATS

It is known that one of the most wide-spread pathology of the thyroid gland (TG) of
mammals is its dysfunction — hypothyroidism (HPT) — a clinical syndrome, caused long,
steadfast deficit of thyroid hormones (TH) in organism [1]. Particularly it often meets sub-
clinical hypothyroidism (SHPT) — a border condition between norm and clinical evident
form primary HPT, characterized by normal level of general and free thyroxin (T4) and
triiodthyronine (T3) and raised level of thyroid stimulating hormone (TSH) in blood serum
of mammals. One of the modern directions of organic chemistry is devloping methods of
the syntheses and study characteristics of physiological active substances [2]. Selection of
amino acids, including unsaturated or o, f-dehydro amino acids, as basis for obtaining
biological active substances (BAS) done by nature itself [7]. Amino acids are BAS, being
included in proteins and playing the most important role in biochemical processes. Recently
a new interest raised to chemical modification of known medicinal preparation and newly
synthesized natural amino acids [3]. Coming from the system of cell neuroendocrine
regulation, it is known, that the given system consists of neurotransmitters (NT), TH and
steroid hormones. One of NT is acetylcholine, one of the choline ethers (CE) [5]. The
studies [6] indicate that in the correction of somatic and neurogenic traumas the role of CE
and choline amides (CA) is important from the standpoint of the particularities of their
syntheses and biological activity. In the same time the information about the effect of CE
and CA on the changes of the factors of TSH, total T3 and T4 in blood serum of rats at
pathology of TG type SHPT is absent. Considering the above-mentioned, study of the action
of choline ether N-(2-metoxybenzoyl)-O-isopropyl-a, - dehydrothyrozine (CED) on the
change of the factors of TSH, the total T3 and T4 in rats’ blood serum under SHPT was
conducted.

Materials and methods. The studies are organized on 50 10 months-old male rats. SHPT
was caused by the way of using thyroidectomy (TEC). TEC was realized on the following
algorithm. For the operations rats under ethereal anesthesia were fixed in the position on back. The
access to TG was realized through the cut of the skin of necks by length of 1,5-2 cm. Then TG
were denuded, and its 2/3 were cut with sharp scissors, whereupon under each of them were put
ligatures. Then they layer by layer were mended. Animals carried the operation well and in 0,5-1
hour after operation approached to provender and water. TEC in the present series of experiments
was organized at 40 rats. The animals were divided into 3 experimental groups: 1) intact animals —
10 copies; 2) animals with SHPT, not got daily injections of CED — 10 copies; 3) animals with
SHPT, got CED in ultra-low dose 10-16 M for 14 days — 30 copies. After TEC and completing of
CED injections in all 50 rats were organized decapitation and collection of blood. In whey by
means of immunoenzymatic method the concentration of TSH, the total T3 and T4 was
determined. The data received were subjected to statistical processing using the z-criterion by
Student.

Results and Discussion. TEC in rats of the second experimental groups brought to
typical shift in contents of TSH and TH in blood serum, which reflected the appearing of
SHPT. TEC brought about five fold increasing of the contents TSH (on 480 %) in hypo-
thyroid rats blood serum; the contents of total T3 lowered on 84, 6 % in contrast with intact
animals; the contents of total T4 lowered on 90, 6 %, respectively. After entering CED in
ultra-low dose 10-16 M for 14 days in rats of the third experimental group there were noted
the following factors: contents of TSH in rats blood serum has formed 171, 4 % in contrast
with norm accepted for 100 %; the contents of total T3 has formed 107, 6 %; the contents
of total T4 has formed 86, 0 %. The data received indicate that using CED in given ultra-
low dose vastly reduced the contents of TSH, T3 and T4 at 10 months-old rats with SHPT,
however, probably, it is reasonable to study the lower doses of CED in given age group. In
the case of TSH after using the given dose of CED factors exceed the rate on 71, 4 %; in
the case of T3 the excess of the factors was on 7, 6 %; in the case of T4 a factor practically
approached to the norm.
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Literature data are indicative of protector action of small and ultra-low doses of CE

and CA at spinal cord lesions [8] and as well as results on study of the influence of CE at
pathology of TG type hyperthyroidism [9]. Coming from afore-mentioned data, we, con-
sider expedient using an ultra-low doses of CE type CED at SHPT.
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