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PA3PABOTKA D®®EKTUBHBIX YCJIOBU BUOCHUHTE3A,
BBIIEJIEHUA 1 OYNCTKHU TUPO3UH-®EHOJI-JINA3BI U3
BAKTEPUM CITROBACTER FREUNDII.

K.I'. JIOKOBA

340 “HUU Buomexnonocuu”

B paGote mpuBeneHBI pe3yibTaThl MCCIENOBAaHUI O pa3paborke dddek-
TUBHOU MUTATENBHOI cpensl Muisi BeIpamumBanust Oaktepun Citrobacter freundii 62,
cocTosmIel W3 JOCTYyNHBIX W JEIIEBBIX KOMIIOHEHTOB. llpenmaraemas Hamu
CHHTEeTHUECKas cpefa ¢ pobaBiaeHHeM L-acriaparmHOBOW KHCIOTHI 0OecTieunBaeT
OBICTPBII POCT KyJIBTYpPBI C BBICOKOW yIENbHON THPO3UH-PeHon-nra3noi (TDJI)
aKTUBHOCTBIO, KOTOpasi Ha MOPSAAOK IMPEBBIMIACT AHATOTHYHBINA ITOKa3aTeNb IS
T®JI C. freundii, n"3BeCTHBII U3 TUTEPATYPHL.

[pennoxen s¢¢extuBHbi MeTon ounctku TDJI u3 kuerok C. freundii,
MO3BOJISIOIIMH TTOTYYHTh (PEPMEHT C BBICOKMM BBIXOJOM M C NPHMEHEHHEM MH-
HUMAJIbHOTO YHCIIa CTafuii OYHCTKH. B pe3ynbTaTre OMMCAaHHOTO HAMH METOJa
OYMCTKM 3HAUCHHE YAENbHOW aKTHMBHOCTU ()EPMEHTHOIO Iperapara yBeIHIHBa-
erca B 6,1 pas, a obmmii Bexon aktuBHOCTH cocTasiseT 40,2 %. ITomyueHHbIH
OUHIIECHHBI (PEPMEHTHBIH Mpenapar MposBISeT MaKCUMAIbHYI0 aKTHBHOCTh IIPH
temneparype 35° u pH 8,5. [lokasaHo, 4TO NpU XpaHEHHWH B TIIMLEPUHE B MPH-
CYTCTBHM MEpPKAalTOITaHONIA IMEPHOJ] MOTyHMHAKTUBALUM (EPMEHTa yBEIHYHBa-
eTcd U cocTaBinser 15 cyt.

Tuposun-ghenon-nuasa [7 Citrobacter freundii [ L-Tupozun

Uohmwwnwupmd  dpwldly Lt Citrobacter freundii 62 swnwudh wdkgdwl
ubitmuidhgunjuwgp, npp fuqujws Edungtih b tdwb puquinphsitphg: Ukp Ynnuhg
wnwowplynn L-wuwywupwghtwpepdh hwdbjdwdp vhiptnhly vtigudhgwduypp
wwwhnynud k Ynyunipugh wpwg wd b phpnght-$tuny-thwgh (@9SL) pupdp
wlwnhynipini: dbpohtiu Ukl Yuwpgny gbpwquugnd bt C freundii-h ©@9DL-h
qpulwinipiniithg huwynh hwdwudwb gniguthop:

Unwowpyus t C freundii pohoutiphg IL-h dwppiwb wpynitwugbn
Enwtwl: Uju htwpwynpnippmit £ wwjhu dwppdwt  wjwuquqgnyu  thnybph
Yhpurdwdp unwiugy pupdpuunhfut dwppmpjudp b wnhynipjudp $pdtu-
nuhtt wuwpwunndly: Ukp Yondhg tjupugpus dwppdwt dipnnh wpnyniipnd
dtputinnughtt. wpbwywpunh nbuwjupup winhympmip wémd L wdljh pwb 6,1
wiquy, hul wljinhympjut pinhwunip Gpp juqund k40,2 %: Unwugdus dwpnip
dtpdbtinughtt wptywpwwp  dwpupdw) wiupymppih b gniguplpnud - 35°
ohipdwunpgwund b 8,5 pH-muu: 8nyg L wipdws, np dbpjuuyunntpuwingh ukpljw--
mpjudp qihgiphunid wwhbjhu $bpdkunh Jhuwhbwlnhjugdut dudwbwlp
puiquuljhnplt wgnud £ b juqunud k15 op:

hpnghlt pLany-jhwq ( Citrobacter freundii ( L-pppnghi
In this study the fermentation medium for growing Citrobacter freundii 62

strain, consisting of cheap and available components, was developed. Suggested
synthetic growth medium with addition of L-aspartic acid provide the rapid
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culture growth with high tyrosine-phenol-lyase (TPL) activity, which in order
exceeds the analogous index for TPL of C. freundii known from literature.

An efficient method for TPL purification from C. freundii cells has been
offered, which allows to obtain the purified enzyme in high yield using minimum
of purification steps. As a result of described purification procedure the specific
activity of preparation arises in 6.1 times, and the yield of activity makes up
40.2 %. The obtained purified enzyme preparation exhibits maximum activity at
temperature 35 °C and pH 8.5. It was shown, that in case of keeping in glycerol in
presence of mercaptoethanol the enzyme half lifetime increases many times
making up 15 days.

Tyrosine phenol-lyase [J Citrobacter freundii, L[] tyrosine

Tuposun-denon-nmaza (TOJI) — amOudyHKUMOHAIBHBIH, THPHIOKCATBPOChAT-
3aBUCHMBIH (PEpPMEHT, 00paTUMO KaTIM3UPYIOIMHA psan peakuuii -3amemenus (1) u
o, B-amumuaupoBanus (2) [1, 3], [5,6]

CepuH + ¢enon (mupokarexun) s—» THpo3uH (JODA)  (1).
Tuposun (L-JODA) ==  deHoxn (mupokarexuH) + nupysar + aMMOHHH (2).

Peakiyu, kataausupyemble 3THM (EepPMEHTOM, NPEACTaBIAIOT OOJIBIIOI Teope-
THYECKWH M TpakTHueckuid uHTepec. C OMOTEXHOJIOTUYECKON TOYKH 3PEHHsI HAauOOb-
IIMH NPAKTUYECKUH HMHTEPEC MPEICTABIAIOT PEAKLUH CHHTE3a THUPO3MHA U JTUOKCH-
¢ennnananuna (L-JJIODA) u3 deHona u nupokaTexuHa cOOTBETCTBEHHO. J{is cMmere-
HUA paBHOBECHUA B CTOPOHY CHUHTE3a YKAa3aHHBIC pCaKIIUM MPOBOAAT IIPU HAJIMYUU H3-
ObITKa MMPOBUHOTPAJHOM KHCIIOTHI 1 aMMHUaKa, HO IPU HU3KHUX KOHIEHTpauusx deHosa
(MMpokaTexuHa) B CHIIy TOTO, 4TO OH HeoOparumo nenarypupyet TOJL.

Haubonee s¢ppextuBHbIME npoxyneHTamu TPJI ABistoTCS ITaMMBI OaKTepHid
Erwinia herbicola, Citrobacter intermedius, Citrobacter freundii. B psne paboT s
nostyueHuss BbICOKOM TOJI aKTMBHOCTM JAETalbHO HCCIENOBaHbl YCIOBHUSl KYJIbTHBH-
poBaHus mrTaMMoB Oakrtepuii E.herbicola n C.intermedius [4,6,9]. B To ke BpeMs aHa-
norudneie pabotel 1isi C. freundii OTCYTCTBYIOT, U, TeM caMbIM ()aKTHYECKH HE BBISBIICH
HWCTUHHBINA OTEHLMAN JAaHHOW KyJbTYpbl B KadecTBe npoayrenra TOJL.

Pan uccnemoBanuii mocssiieH BblaeaeHU0 TAPJI B TOMOT€HHOM COCTOSIHUM W3
pa3nuuHbIX UCTOYHHUKOB [1,2,7,8]. Tlpu 3TOM OmmMcaHHBIE METOABI BKIIOYAIOT OOJIBIIOE
YHCIIO CTAJMK OYMCTKH, a BBIXOJ (hepMeHTa KoebueTcs B npenenax 5-40 %.

Lenbio HacTosmIed pabOTHI sIBIIsAETCS pa3paboTKa JOCTYIHOM U JICIIEBON Cpeabl,
obecrieunBaroniel obpaszosanue u Hakomienue TDOJ C. freundii, a TakKe ycoBepIleH-
CTBOBaHHE cI10co0a BBIJETICHUS X OYHCTKH JaHHOTO (DepMEeHTa.

Mamepuan u memoouxa: Y cia0Byus dKcriepuMenTa. Marepualbl ¥ MUTATENIbHBIE CPEMIBL.

B pabore mcnone30Bany ClieyIOMIe PeaKTHBEL: aMHHOKHCIIOTHI, IIMPUAOKCAIB-5’-(oc-
¢ar, >runenguamunTerpaanerar (3TA), NADH, nakrat-gernaporenasa (“Reanal”, Benrpus),
2-MepkanTostados (MD), nupyBaT HaTpus, T'HAPOKCHANNATUT NpousBoicTBa (“Serva” I'epma-
Hus), apoxokeBod skcrpakt (“BBL”, CIIA), mustnnammuostin (JADAD)-toionepn 650M u
toitoniepn 55F (“Toyo Soda”, fImonus), cedanexc G-25 C (“Pharmacia”, IlIseunst). Bee ocranb-
HBIE PEaKTHBBI MAPKH X.4. - KOMMEPUYECKH JOCTYIHbIE, Mpou3BoacTBa Apmenuu u ctpan CHI'.

B xauectBe mpoxynenta TOJI ucnonszoanu Oakrepun C. freundii 62, moydeHHBIE Ha
kadeape MukpoOuonoruu Guonorndeckoro paxymnprera MI'Y.

Knerku C. freundii 62 BbIpanyBaiii U MOJASPKUBAIH Ha CIEIYIOIINX Cpeax: MsCOIeT-
ToHHbIH OynsoH (MIIB), Msaconentonnsiii arap (MITA); cpexa Ne 1 a ocroBe (MIIB), cpena Ne 2
Ha ocHoBe ruaponusara bBK, cpena Ne 3 Ha ocHOBe ruaponusara cou, cpena Ne 4 cunTeTuueckas
(6ennas), cpena Ne 5 cuntetnueckas (oboraiieHHas), cpena Ne 6 Ha OCHOBE IIIMICPHHA, Cpeaa
Ne 7 Ha ocHOBe riunepuHa (oborameHHas), cpena Ne 8 Ha OCHOBe IMIOKO3bI, cpera Ne 9 Ha
OCHOBE IIIOKO3bl (0oOoramieHHast), cpeaa Ne 10 cunTetmueckas ¢ po0aBieHHEM aclaparMHOBOM
KucnoTsl, cpega Ne 11 cuaTeTndeckas ¢ 1o6aBICHIEM acTIaparMHOBOH KHCIOTHI ¥ TTIOKO3HI.
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maconenmonnviii  Oynvon /acap (MIIb, MIIA) u eudpoausam BBK — rugponmsat
OHOMacChI IPOJOKEeH TIPUTOTOBIICHBI COMIIAacHO [3].

Tuoponusam cou — TUAPONN3AT COEBOM MYKH TOTOBWJIM aHAJIOrUuHO runponnsaty bBK u3
pacuera 50 r coeBoii Mmyku Ha 100 mi 4 N cepHON KUCTIOTHL.

Honyuenue buomaccor xnemox C. freundii. Buomaccy BbIpamyBaiy B Konbax o0beMOM
750 M, conepxamux o 100 M mUTaTENBHON cpensl, B TeueHne 19 4 Ha KPyroBhIX KadajKax co
ckopocThio Bpamenust 200 o6/mMun npu Temmeparype 30°. Kierku ocaxkmanmu ueHTpuQyru-
posanuem 1ipu 5000 g B Teuenne 40 mun (uentpudyra K-26, lepmanus) npu temmepatype 4°.
IMomyuennyto Onomaccy IBaXkIbl NMPOMBIBAIM B Oydepe A H COXpaHIM B 3aMOPOKCHHOM
COCTOSIHUH TIpH Temreparype -18°.

Buioenenue u ouucmra TDJI uz C. freundii. Bce paboTsl mo BeigencHuio u ounctke TOJI
u3 C. freundii npoBoauIM npu TEMIeparype 4°.

Paspyuwenue xnemox. Jle3nHTErpanuio KIETOK OCYLIECTBISIN yIbTPa3ByKoOBOH 00paboT-
Koii B Teuerne 20 mMuH, npu yactore 3Byka 20 k' 1 momuoct 300 Bt (Labsonic 2000, B. Braun,
I'epmanmst) B 6ydepe A. Ocanok ymansnu ueatpupyrupo-sanuem npu 20000 g B TedeHne 20 MuH
(mentpudyra K-24, I'epmanns).

Dpakyuonuposanue hepmenmuoco sxcmpakma ua {249 - motionepr 650M. T'pyObrit
(epMEeHTHBII KCTPaKT MOJAaBAIM HA KOJIOHKY (2,5 X 15 cM), coneprkantyto aHHoHUT — [IDAD -
Toitoniepn 650M, ypaBHOBelICHHBIH Oydepom b. DOm0 MpoBOAMIM JTUHEHHBIM TPaIHCHTOM
KoHIeHTpauuu xjopucroro Harpus (0-0,4 M) B Oydepe b. AkruBHble (pakiun cobupain Mo
8-10 M aBTOMaTH4YecKuM KoJuieKTopoM “Isco” (CILIA), 00beIuHSIN U HCIIOIB30BAIN Ha CIEAYIO-
IIEM JTare.

Dpaxyuonuposanue na _eudpoxcuannamume. OOBEIUHEHHBI pPAacTBOP aKTHBHBIX
¢paxunii HaHOCWIIN Ha KOJIOHKY (2,5X 7cM), cofepsKanlyro THIPOKCHANIIATHT. AIcOpOHpOBaHHEIE
OCNIKK  SIIOMPOBANIM JIMHEWHBIM TpagueHToM KoHneHTpanuu K, Na-docdarHoro Oydepa
(00,3 M), pH 7,3 ¢ 10 MM wmepkanrodtanona. @Ppakuuu, o00NagarONMEe AKTHBHOCTHIO,
o0beIMHIM U BhICANMBAIM Oenok cyibdaTom amMmoHusi npu 75%-HoM HaceimeHun. Ocanox
OTAEISIN HEeHTPU-QYTHPOBAHHEM U PACTBOPSUIM B MUHHMaIbHOM 00beMe Oydepa A.

Tenv-ghunvmpayus. TlonydeHHbIH KOHIEHTPUPOBAHHBIA PAcTBOP OENKOB MPOIYCKAIH Ye-
pe3 konoHKy (1,5 x 54 cm), conepxantyto Tororniepn 55F, ypaBHoBemeHHbIH Oydepom A. Kamub-
POBKY KOJIOHKH TNPOBOIMIN HCIONB3yS ciuemyromue Oenmku: ¢eppurud (450 x[a), karamasa
(240 x/[1a), anpaonasa (60 x/la) u mutoxpom C (12,4 x/la). @paxnuu 6enxos, nmeromue TOJI ak-
TUBHOCTh, OOBCIMHIIA U o0eccoimBaiu Ha KojoHke (4,5 x 24 cM), conepkamiell ypaBHOBe-
meHHbBI Oydepom b cepanexc G-25 C, mocne 4ero KOHIEHTPHPOBAIN Ha MAaJEHBKOH KOJIOHKE
(1 x 5 cm), 3anonHenHo# JIDAD-Tolonepiaom 650 M.

Onpeodenenue uucmomul _npenapamos _T@JI. Uucrory mnomydeHnoro mnpemnapata TOJI
OTIPEENSNN C TMOMOIIBI0 HATUBHOTO AUCK-3eKTpodopesa B cToIOUKax 7,7 %—HOro MOIHaKpUII-
amugnoro rens (ITAAD) ¢ cucremoit O6ydepos Jlaeminu, cOraacHO MHCTPYKIMH, MPEATI0KESHHON
¢upmoit @apmanus [12], pH reneit 8,8, nampsokerne 4 MA/renb. benkoBble 30HBI BBISBISIIH
KpacuTeneM - KyMaccH OpUITHaHTOBBIM roiyObM R- 250.

Usmepenue axmusnocmu T®JI. AxrtuBHocts TOJI m3Mepsun B peakuuul a, f3 SIHMH-
HUPOBAaHUS THPO3WHA MO HAKOIUIEHWIO OOpa3yIoIerocss NUpyBaTa B PEaKIHOHHOH cpeje
crepyrorero cocrasa: 2,5 MM L-tuposuna, 0,1 MM mupunokcanbdocdara, 6y-dep A [5]. O6muit
00BbeM peaKiioHHOl cMech cocramsui 1w, Temmeparypa 30°. Peak-1mio HauMHAIM J10-
GapienneM 10 MKy (epMeHTHOro mpenapara, OCTaHaBIMBaIM uepe3 10 MHH KUIISYCHHEM
MPOOHPOK C PEaKLHOHHON CMEChIO B TeueHHe 3-5 MHH Ha Kumsiuied BomsHoi Oane. ITupysar,
oOpasyromuiics B peakIMOHHON cMecH, onpeaessuin mo yosumn nornomenns NADH B peakuun,
Katanu3upyeMoii nakrataeruaporenazoii Ha UV-VIS cmekrpodortomerpe “Perkin Elmer 3407,
CIIA. 3a equHUIy aKTUBHOCTH (PepMEHTA MPUHUMAIN KOJIHIECTBO NMUPYBaTa (MKMOJb), KOTOPOE
obpasyer 1 Mr ¢epMeHTHOro Ipemnapara 3a | MHH IpH TeMIIepaType 30°. KonnenTpanuro Oenka
u3Mmepsud MetozioM I'poBca u JleiiBrca 1o noriomeHuto npu JjimHe BoiaHbl 224 — 236 um [10].

Onpeodenenue memnepamypnozo u_pH onmumymos. AKTUBHOCTBH (epMEHTa H3MEPSUIH
Opu pasHbIX TEMIEparypax, B uarepsaie ot 20 mo 60° u npu pasusix pH, B uHTEpBaE OT 5 10
10, ucnone3ys S0MM tpuc-docdatHslii Oydep ¢ cooTBeTCTBY-IoMMME 3HaYeHHIME pH.

Pe3ynomamut u oocysycoenue. Buuanue cocmasa cpedvt Ha TDJI akmugrnocms. B
LeNAX ONpeAeCHUs BIMSHUS cocTaBa cpenbl Ha akTuBHOCTH TOJI mposenmeH mombop
ONITUMAJIBHOTO COCTaBa MUTATEIbHON Cpelibl JUTs BeIpamnBanus kieTok C. freundii,
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npoxyuupyomux ¢epment TDJI. OnpoOHpPOBaHBI CHHTETUYECKHUE U MOJHOLICHHBIC
cpeabl ¢ HEKOTOPBIMU BapuanusiMu 100aBok, Bcero 11 cpen (ta6xa. 1). Pesynbrare
TMOJIYUYCHHBIX JAaHHBIX, XapaKTCPU3IYIOIIUC YICIbHYIO TdJI akTUBHOCTH KJIETOYHBIX DKC-
TPaKTOB, OOIIMIA BBIXOJ] OMOMAcChl U CyMMapHYIO aKTHBHOCTb B 3aBUCHMOCTH OT COC-
TaBa IMUTATEILHON CpeJibl IPEICTAaBIECHBI B Ta0. 2.

Ta6auua 1. CocraBbl MUTATEIBHBIX CPEJl AN KYJIbTUBUPOBAHUS
C. freundii, pH 6.6-6.7.

Kommo-
Henrsl @ =
Ccpeibl % § % E
s | 5|8 S | 3
w | £ 2| 8] E| ¢ £ |2 s
o =
S| 2|8 |glg|l= |5 |58lg|ls |8
S| E|Ee|s|F | B |28 3 =
No ElE | Rl E | =] AR = e | = | = M
N - - Lo - - - 102 Joo1| - - - -
2 2.5 - 1.0 - - - 0.2 0.01 | 1.0 - - -
3 - 25 | 1.0 - - - 0.2 0.01 | 1.0 - - -
4 - - - - - - 0.25 | 0.01 - 0.1 [ 0.001 | 0.5
5 - - 1.0 - - - 0.25 | 0.01 - 0.1 | 0.001 | 0.5
6 - - - 2.0 - - 0.2 0.01 - 0.1 [ 0.001 | 0.5
7 - - 1.0 | 2.0 - - 0.2 0.01 - 0.1 { 0.001 | 0.5
8 - - - - 2.0 - 0.2 0.01 - 0.1 | 0.001 | 0.5
9 - - 1.0 - 2.0 - 0.2 0.01 - 0.1 | 0.001 | 0.5
10 - - - - - 2.0 | 0.2 0.01 - 0.1 | 0.001 | 0.5
11 - - 1.0 - - 2.0 | 0.2 0.01 - 0.1 | 0.001 | 0.5

i npuMedanne: cpena Ha ocHoBe MIIB ¢ yka3aHHbIMHU 100aBKaMH.
Bygepnvie pacmeopwi:

Bydep A: 50 MM K,Na-docodar, pH 8,0; 10 MM MD.

Bydep b: 10 MM K,Na-docdat, pH 7,3 10 MM MD.

[lomy4eHnble pe3ynbTaThl IOKa3bIBalOT, uTo Oaktepuun C. freundii oOHapy-
KUBAOT BBICOKYI0 T®JI akTWBHOCTH TpHW BBIpalIMBaHWU Ha Ooratod cpeme Ne 1 ¢
MSICHBIM OyJIbOHOM U menToHoM. I1pu koHneHTpanuu B cpene 2,5 % rugponmnsaroB BBK
u com (cpemsr Ne 2, No 3) maOmogmaercss Takoi e pOCT MHKPOOPTaHW3MOB M HAKOII-
nenne TDJI, kak u B cinydae cpensl N 1. Ha cunrternueckoit (6enuoit) cpeme Ne 4,
cojepkamel L-THpo3uH B KauecTBE €JMHCTBEHHOTO MCTOYHHMKA YIJIEpoja M a3oTa,
HaOI0qaeTcsi MEJUICHHBIH POCT KyJbTypbhl ¢ HU3KOW yaenbHoW TOJI akTUBHOCTEIO.
HenocratkamMu maHHOW cpenpl SBISIOTCS MEUIEHHBIH pPOCT KyJIbTypbl M HH3KOE
CyMMapHOe KOJIM4ECTBO CHHTe3upyeMmoro Oenka. Beenenue B cpeay Noe 4 apoxokeBOTo
9KCTpaKTa MPHUBOIUT K IOBBIIICHUIO ynenbHOW T®PJI akTHBHOCTM M 3HAYUTEIHHOMY
pocTy OMOMAacchl KIJIETOK, OZHAKO IPH 3TOM IPOMCXOIMT M YBEJINYEHHE KOJIMYECTBA
noctopoHHux OenkoB (cpema Ne 5). I'mioko3a cuutaercss XOpOIIMM HCTOYHHKOM
yIiIeposa, CTUMYJIHPYIOMNM pOCT KJIeTOK. OZHAKO MPU HCHOJIb30BaHUHU €€ B KauyecTBE
CIMHCTBCHHOTO WCTOYHHKA YIJIepoAa B KOHIEHTpauuu 2% He HaOmMomanu HU
JIOCTATOYHO XOPOIIETO pOCTa KIETOK, HU aKKyMyJsnuu ¢epmenTta (cpembl Ne 8, Ne 9).
AmnHanorn4HbeI 3G QexT 6pu1 momydeH uccnepoBatensmu it TOJI uz E.herbicola [6].
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ABTOpBI CUUTAIOT, YTO BBEJICHHWE B COCTaB IMHUTATEIBHOW CPEJbl TIIFOKO3bI SIBJISI-
©TCsl MPUYMHON KaTabOJIMYEeCKOi pernpeccud B 00pa30BaHUM HHIYIIUOEIBHOTO (ep-
Menta TOJI usz E.herbicolal. 3ameHa TIIOKO3bI TIIHMICPUHOM, HE SIBJISIOLIMMCS KaTa-
0OJIMYECKUM PENpPEeccopoM, B KaUecTBE €IMHCTBEHHOTO MCTOYHMKA YIJIepoa, He ITPOH3-
BeJIa 0KHJIAEMOTO ITOJIOXKUTEIBHOTO 3¢ eKTa Ha POCT KIETOK U akTUBHOCTH TDJI (cpe-
16l Ne 6 1 Ne 4). OcHOBBIBasiCh Ha pe3yJbTaTax IIOJIydeHHBIX B pabote [4], mo moTped-
JICHUIO OTpPENENCHHBIX aMHHOKHCIOT B mpouecce pocta kinetok C. intermedius ¢ BbI-
coknM conepxkanreM TOJI, Mpl BBenr B OeAHYIO MHUTATENBHYIO cpeny Ne 4 B KaduecTBe
HCTOYHHMKA YIJIEpOAa M a3oTa Hapsay ¢ L-TuposmHOM M L-acmaparnHOBYIO KHCIIOTY
(cpema Ne 10). OT0 mpuBeNo K 3HAYUTEIFHOMY IMOBBINICHHIO yaenbHOW TOJI akTHB-
HOCTHU M 00ecredmio OBICTPBIN POCT U HAKOIUIEHHEe OMoMacchl KIeToK. [lobaBneHue xe
JIOTIOJTHUTEIBHO JIPO3OKEBOro dKcTpakTa (cpeaa Ne 11) cnocobcTBOBaO ML HAKOILIE-
HUIO MOCTOPOHHUX OEJIKOB, O Ye€M CBUJIETEIbCTBYET OOJIBIIOE KOJHMYECTBO OMOMACCHI
KJIETOK U HU3Kasl yJeabHas akTUBHOCTb TDJL.

Ta6auna 2. O0uwmii BBIX0 OMOMACCH U YelbHast akTUBHOCTh TDJI
B 3aBUCHUMOCTH OT COCTaBa IUTATEIBLHOMN Cpelibl.

Cpena | OOGmuit BeIxo 6romaccsl, | Y aenbHas O6uias
Ne /11 cpejibl AaKTHBHOCTD, | aKTHBHOCTb,
en en
1 9.91 0.204 202,0
2 10.36 0.227 235,0
3 9.89 0.232 229,0
4 0.31 0,009 0,3
5 10.17 0.176 179,0
6 0 0 0
7 1.64 0 0
8 0 0 0
9 1.22 0 0
10 8,46 0.330 279,0
11 10, 50 0,053 550,0

Takum oOpaszom, st BeipamuBanus Oaktepunt C. freundii HAWITYYIINMHA TTOKa3a-
TexmsiMu obnanaet cpexa Ne 10, koTopas HE COACP)KUT MUILEBBIX MPOJYKTOB M MHOTO-
KOMITOHEHTHOH CMECH HMHIWBHAYalbHBIX JIOPOTMX AMHHOKHCIOT M COCTOMT M3 JOC-
TYIHBIX U JEIIEBBIX KOMIIOHEHTOB. [IpearaemMas HAMH CHHTETHYECKas cpefa ¢ 100aB-
neHueM L-acnaparnHoBO# KMCIOTHI 00ecreyrBaeT ObICTPBIA POCT KYJIBTYDPBI C BBICOKOH
ynensHoit TOJI aktuBHOCTBIO. YnenbHas aktuBHOCTH TDJI C. freundii, mony4yeHHas
Ipu BeIpamuBaHuy Ha cpee Ne 10, Ha MOpPSAIOK MpEBBIIAeT aHAJOTMYHBIN [TOKa3aTeb
st TOJI C. freundii, n3BecTHBI U3 uTepatypsl [1].

Buidenenenue u oyucmra TDJI uz C. Freundii. KneTouHslil 3KCTpakT ¢ Makcu-
ManpHOW T®JI aKTHBHOCTBIO Jajiee HMCIOJB30BANM UL BBIICICHUS M OYHUCTKH  dep-
MEHTA.

Hamu Opur mpuMeHeH crmoco0 OYHCTKH (epMeHTa, BKIFOYAIONINHA CIIEIYIOIINE
CTaauu: Xpomarorpadguio Ha HOHOOOMEHHHKe, comepkaniem JIDAD - Toromepa 650M,
xpomaTorpaduio Ha THAPOKCHATIATUTE, TeNb - GUIBTpAIMio Yyepe3 Toronepa S5F ¢ moc-
JEeIyIomKUM 00€CCOIMBaHMEM U KOHLEHTPHUPOBAHHMEM IIOMYYEHHOTO Iperapara
T®JI. Pesynbrars! Beinenenus u ounctku TDJI npencrasiens B Tada. 3.

Bnaromapst IpUMEHEHHON TPEXATAITHON CXEME OYUCTKHU Oeika, ObUIa TOCTUTHYTa
ynenbHas akTMBHOCTH 1,41 En/Mr, 94To COOTBETCTBYET IMOKa3aTessiM 3HAYCHUI aKTHB-
HOCTU ouHIleHHbIX npenapatoB TMJI, uzBecTHsIx U3 auteparypsl [1,2,7,8]. B pe3ynb-
TaTe OYNCTKYU 3HAYCHHE YJeNIbHONW aKTUBHOCTH (pepMEeHTa yBeJanuuBaercs B 6,1 pas, a

10
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obmmii Berxoa cocrasisier 40,2 %. HeoOXoauMo OTMETHTh, YTO BBICOKOE COICPIKAHUE
T®JI B knerkax, monydeHHbIX HaMu Ha cpene Ne 10, mO3BOIMIIO CYIIECTBEHHO COKpa-
TUTh YUCJIO CTAJAUNA OYUCTKH [0 CPABHEHUIO CO CIIOCO00M BhiaeneHust TDJI, onmucanHbIM
B pabore [2]. B yacTtHOCTH, B mpemjaracMoil HaMH CXEeMe€ OYHCTKH [UIS HM3BIICUCHUS
(epMeHTa U3 KIIETOK HCIIONIb3YETCsl IPOCTOM METOJI YIbTPa3BYKOBOH 00paOOTKH, TOTAa
KaK B JINTEpaType pa3pylIeHUe KIETOK NPOBOAAT Ha npecce dpeHua ¢ nocaenyromumMu
MHOTOYHUCIICHHBIMH SKCTpakuusiMu aedpuca TpuronoM X 100. MckimodeH TpyroeMKui
1 TIPOJIOJDKUATENBHBIN MPOIECC OCAKACHHUS OeIKa CEPHOKUCIIBIM aMMOHHUEM C TIOCIIEAYIO-
IIAM JHATA30M MOIYYSHHOTO 0CaKa, IPEANICCTBYIOMNI KaXXIOMy dTaIly OYHUCTKH;, OT-
CYTCTBYET CTa/iusl IOBTOPHO# rejib-(QHIIbTPaLIUH.

Ta6muna 3. Pesynbratel ounctku TOJI u3  C. freundii.

O6newm, benok, YaebHas Beixon,
Drarnsl aKT.,
MIT MT/MJT %
en/mMr

Paspyenune u nonyuenue 56 15.9 0.23 1000
KJIETOYHOT' 0 9KCTPaKTa
Xpomarorpadus Ha
JDAD- Tolionepne 650M 45 3,2 0,65 45,1
Xpomarorpapus Ha 10 7.5 122 448
THAPOKCHANIATHTE
Feﬂb-(I)anpraunﬂ 15 3.9 1.41 402
uepe3 Toronepn SS5F

m——

—

1 2

Puc.1. Pesynsrats anexkrpodopeza TOJII w3  C. freundii 62 B 7.7 % HOM
nonuakpuamMugHoM rene: 1 — 10 Mxr npemapara T®JI mocie
rugproxkcuannaTura, 2 — 30 Mxr oyumeHHoro npenapata TOJIL.

MeTonoM aHAMTHYECKOTO 3IeKTpodope3a B 7,7 %[ /HOM MOIHaKpHIAMUATHOM
rejie MpoBEJEHA OLIEHKAa CTENEHM YHUCTOTHI nosiydeHHoro npenapara TOJI. [lokazano
HaJIM4YHe €AMHCTBEHHOI OEIKOBOM MOIOCH, cOOTBeTCTRYIOMmEH akTuBHOCTH TDJI, moka-
3aHHOW M3MEpPEHHEM aKTUBHOCTH (epMEeHTa B KycKax paspesaHHoro rens (puc.l). Ta-
KM 00pa3oM, pa3pa0OTaHHBIM METOJ BBIACICHHS IO3BOJISET MOIYYUTh TOMOTCHHBIH
npenapar gpepmenra TOJI.

Onpedenenue monexyusipuou maccol TDJI C. freundii. Pe3ynbrarsl onpeaeneHus
MoJsekyssipHod Maccel T®OJI meromoM renb-¢pwiibTpaunu npuBeneHsl Ha puc.2. U3
MPEeACTABIEHHBIX PE3YJIBTATOB BUAHO, YTO MOJeKyIspHas Macca TDJI, Beraenennoi
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PA3PABOTKA DOOEKTUBHBIX YCJIOBUU BMOCUHTE3A, BBIJIEJIEHUS 1 OYUCTKU TUPO3UH-PEHOJI-JINA3bI U3 BAKTEPUU. ..
Hamu u3 C. freundii, cocraBnser 205 KJla. [nsi cpaBHEHUs] OTMETUM, YTO, COTJIACHO

SITOHCKUM KCCIIEI0BATEIIAM, MOJICKyJ sipHas Macca TDJI, BeineneHunoit us E. intermedia,
170 K[a [6], a T®JI us E. herbicola - 259 KJa [7].

14 ,

13 2
12 1 - T

1" g

Ln(MW)
4

50 55 60 65 70 75

The elution vulumes, ml

Puc. 2. KanuGpoBoyHast KprBasi 3aBUCHMOCTH JIOTapU(PMOB MOJICKYJISIPHBIX
Mmacc 6eskoB 1- GpepputhH, 2 - KaTanasa, 3 - anpaonasa, 4 - quroxpom C,
5 —T®JI oT BEIUUMHBI UX DIFOLMOHHBIX 00LEMOB.

Cesoticmsea ouuwennou T@JI. Hamu ObUIIM W3YYEHBI 3aBUCHMOCTH aKTHBHOCTH
ounmmenHoit T®JI ot Temmeparypsl u pH. JaHHBIH (hepMEHT MMEET TeMIlepaTypHBIH
ONTHMYM OKOJIO 35" u pH ONTUMYM OKOJO 8,5, uTto oToOpakeHO Ha puc. 3 u 4. B
obmactu kucibix pH, npu 3Hadenusix Hmwke pH 5.5 ¢epmeHt moasepraercst HeoOpa-
TUMOW WHAKTHUBAIlMH, B 00JacTh ke Imenounsix pH B mpenenax snauenuit pH 10-12,
T®JI nposiBiiieT HE3HAYUTENbHYI0 aKTUBHOCTH (TOYKH Ha KpUBOW HEe ykazaHbl). [loimy-
yenHble 3Ha4enust ontumyma pH mst TOJI uz C. freundii 6nm3kn 3HauSHUAM, MTOJTYYEH-
HbM 111 TDJI, BEIIENEHHBIX U3 pa3inIHbIX UCTOUHUKOB. [yt TOJI w3 E. herbicola om-
tumyM pH oxoio 8.2, u3 E. intermedia - oxono 8.5 7, 8]

12
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OTHOCHTEILHAS AKTHBHOCTE
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Puc. 3. Bmusaue pH Ha akTHBHOCTH Puc. 4. Biusiane TeMmnepatypsl Ha aKTHBHOCTh
ounmmennoit TOJI C. freundii. ounmennoit TOJI C. freundii.

[Ipu xpanenuu oumiieHHoro ¢epmenra B Oydepe b B TeueHne Tpex cyTok mnpu
Temiieparype 4° ero akTHBHOCTb CHIIKASTCS JECATHKPATHO, a M0 WCTeYeHuH 15 cyr
(epMeHT MHaKTUBUpYeTCs NoHOCTBI0. C 1enbio nosbimenns crabmisHoctn TOJI mpu
XpaHEeHUH OBUI MPOBEJICH IOMCK BO3MOXKHBIX CTaOMIN3aTOPOB. lccnenoBaHO BIIHMSHUE
rmnepuHa, JATA, M3, dermnmveruncynp@oHIIGTOPHIA, HHANBUAYAIEHO U B COYE-
TaHWU JpyT ¢ Apyrom. IlomydeHHble pe3ynbTaThl MOKa3alu, 4To0 fonblire Bcero TAJI
COXpaHSeT aKTHBHOCTH IIPH XpaHeHWH B rimiepuHe ¢ MD. B rteuennme 15 cyr ee
aKTUBHOCTBH CHIDKaeTcs B 2 pasa, a mo ucreueHnu 2 mecsueB B 10 pa3. JlanHblil ¢dakt
JIOTIOJTHUTEIBHO MOATBEPKIACT IMPENOJIOKEHHE O BO3MOXHOCTH ydactust SH-rpynm
T®JI B katanu3e win B NOJICPKAHUU CTaOMIIbHOU KoHpOopMaruu hepmenTa [1, 2, 7].
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PA3PABOTKA S®OEKTUBHBIX YCJIOBUI BUOCUHTE3A, BbIJIEJIEHUS 1 OYUCTKH TUPO3UH-OEHOJI-JTMA3BI U3 BAKTEPUIA. ..

Takum oOpa3oMm, B pe3yibTare NpoBeAeHHOH paboThl pa3paboTaHa MUTATeNbHAas
cpena 1 BelpamuBaHus Gakrepun C. freundii, COCTOAIAS U3 IOCTYNHBIX U JCIIEBBIX
KomIioHeHToB. Ilpennaraemas HamMM CHHTETHYECKas cpefa ¢ gobOaBneHueMm L-acmapa-
TMHOBOM KHCIIOTBI 00€CIeYrBaeT OBICTPBIA POCT KYJBTYphl C BBICOKOH ynenbHoit TDJI
AKTUBHOCTBIO, KOTOpasl Ha MOPANOK IPEBBIIACT aHAJOTMYHBINA Nokasarens ans TOJI
C. freundii, n3BecTHBIN 13 nuTepartypsl [1].

Ipemnoxen 3¢ dexruBnbiii MeTox ounctku TAJI u3 xierok C. freundii, TO3BOIIA-
IOMMH TOJTYYNUTh (PEPMEHT C BBICOKMM BBIXOJOM M C INPUMEHEHHEM MHHUMAaJbHOTO
qycia CTaguil OUUCTKU. B pe3ynbraTe MpUMEHEHUsT OMMCAaHHOTO HAMU METOJa OYUCTKU
3HAUCHHE YIETbHOW aKTMBHOCTH (DEpMEHTHOTO Ipernapara yBennunBaercs B 6,1 pas, a
o6mwuii Berxon cocrasisier 40,2 %. IlomydeHHBIH OYMIIEHHBIH (EepMEHTHBIN ITpenapar
UMeeT MaKCHMATBHYIO aKTHBHOCTB TpH Temreparype 35° u pH 8,5. TlokaszaHo, uTo mpu
XpaHeHUH B IuuepuHe ¢ MD nepuos NolynHaKTHBaUUKM (epMeHTa MHOTOKpPAaTHO yBe-
JIMYUBACTCA U COCTABIIET 15 CyT.

Aemop 6nrazooapum npogeccopa I'. I1. Anebsina u kanoudama buonoeuveckux Hayk A.A.
AM6apZ4yMﬂHa 3a ydacmue 6 06cyofcdeHuu IKCnepumenmajlbHoblx OaHHle, a makokce 3a YeHHvle U
Kpumuieckue 3ame4atusl 6 xo0e oqbop/wzenuﬂ cmaniou.
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Baligly river of Ardabil, With regard to existence of some factors — like in-
tact green space and natural views, the limpid and cool mineral water with high
oxygen content and proper fields for establishment of residential units, the red-
spotted trout and sport tourism groups-the region around the origin of this river is
of outmost importance. The river flows from the middle of the city and about 350-
4000 tons/day of urban, rural and agriculture waste off loaded to the river. So the
importance of studying the conditions of chemical and physical pollution is
emerged. Factors like physical and chemical parameters, the amount of anion and
cation, stiffness, discharge, TDS, BOD, fecal and total coli form bacteria, Ts (air
temperature), Tw (water temperature) were evaluated. Based on the results of this
experiment it is concluded that despite the increase of pollutants in downstream of
city in comparison to the upstream, the amount of cations and anions, turbidity
,TDS and stiffness were under the critical limit and mitted to the international
standards. Additionally pH, the amount of total and fecal ColiForm did not
increased significantly.

Spring -Baligly River — Pollution - Shoorabil lake

Puhpth ghinh opujhtt wjwuquiip punipugpymu E jutwy wnwpwspubph,
npuljjuy hwbpught optph, ptwlwduyptph hwunwndwt hwdwp  pupbiyuun
wuydwbtbph, uynpuughtt mmphquh qupqugdwt hudwp hwpudnpmpniatbph
wnljujnipjudp:

Upnuiph) punuph dhgtiudwumu® opjw pipwugpmu ghwn ki puthynid dnin
350-400 v pumuipuyht, gnuyuijuitt b gninuntnbuwlutl puhnithp, muwnh ginh
wnunujusnipjul ntuntdbwhpnipnibbpp hwinhuwind B hpunwy:

Utp Ynnuhg mumdbwuhply i glnh opkiph Ynpnmpnitip, hwtpugiugdwi
wutnh&uwitip, BUN-U, Ynthdnpd puljntphwititipp, onh nt oph ghiptiwunhgwitipp b wyi:

Puguwhwynyk) E np ghnh unnphtt hnuwtpnd nhnnud £ qlinp optiph
uuwnbth wnununud, vwfuyt nuunmdbwuhpqus gniguithpubph wpdbpubpp sk
qtpuquiignud Uhgwqquuht swihnpnyhsubpp:

Unpymip - Puyppih gl - wipuinminnid - Coipuaiphy 18
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ENVIRONMENTAL POLLUTIONS AND PHYSICOCHEMICAL PARAMETERS IN BALIQLY RIVER IN IRAN

Bacceitn pexu banukian xapaktepu3yeTcsl HAJIMYUEM 3€JICHBIX TePPUTOPHUH,
KaueCTBEHHBIX MUHEPAJIbHBIX BOJ, OJaroNMpHUsTHBIX YCIOBH Ul Pa3BUTHs Hace-
JICHHBIX IIYHKTOB, BO3MOXKHOCTEH JUIsl pa3BUTHUS CHOPTUBHOTO Typu3Ma. B cpex-
Heil yacTu ropoaa Apaabui B TeYEeHHE CYTOK B peKy BimBaeTcs okosio 350-400
TOHH TOPOJICKUX, CEIbCKUX U CeNIbCKOXO3IHCTBEHHBIX OTXOAOB. B CcBsi3M ¢ »THM
CTQHOBHTCS aKTyaJIbHbIM M3y4YEHHE CTEIICHH 3arpsI3HEHHOCTH BOJ pekH bammkiiy.

Hamu u3yueHsl crnemyroniye MOKO3aTENH: JKECTKOCTh U CTENEHb MUHEpa-
JIM3alUK BOJ PeKd BaynkiM, [UHAMHUKA YUCICHHOCTH KOMM(OPMHBIX OakTepuii,
BIIK, xonebanus TemrepaTyp BO3ayXa U BOJbI.

YcTaHOBIIEHO, YTO B HIDKHEM TEUEHHH PEKH HAaOJIIOAaeTCsl 3aMETHOE 3arpsi3-
HEHHE BOZBI, OJJHAKO MPH OTOM, 3HAUCHHs M3Y4YEHHBIX MOKa3aTeleil He NMpeBbl-
MIAIOT MEX/yHAPOIHbIC HOPMATHUBBI.

PooHux - pexa Banuknu — 3azpsznenue - ozepo Lllypabun

Ardabil — with northern latitude of 38°,15', and eastern altitude of 48°,17', and
with the height of 1450 m a.s.l — is one of the highest city of Iran. Ardabil Township —
Center of a province by the same name — is the vastest township with an extent of 4071.1
square kilometers. On the west of Talesh mountains Astara and Hashtpar on the north
Khalkhal and on the east of this city the 4811 m. Sabalan mountain arrogantly and
gravely stand over the township like an eagle opening its wings [1].

The centre is the city of Ardebil at the height of 1450 meters from the sea level
and all around there is a fertile and fecund prairie as vest as%%kmmuch crops and
diligent and skillful farmers.

Ardabil province due to its special geographical location having mountains and
plains, prairies, rivers and being a neighbor to Gilan province and the Caspian sea and
also being on the way of the Mediterranean and Siberian weather fronts, has a varying
climate[2]. Shoorabil lake with an extent of 250 hectares and a height of 1364 meters
from sea level lies in the form of a closed sedimentary basin in the south mountainsides
of ardabil inside the city, and is surrounded by low hills (Fig.1, Image 1) [3].

Baligly river is originated from Mt sabalan and alongside it's direction provide
water for the fields of several villages. It's direction up to Fandogloo village is north to
south after which it nearly turn to west — east direction — the lengttsahiin branch is
87 km. Highest point of this river, 4401m a.s.l, is located in the heights of Mt.Sabalan
and its lowest point, 1444 m is located in the position where Hydro metering station exist
(Image 3,4).

Wind direction is south west-north- East during the cold months. And it has 96 frozen
days in a year. Its coldness reach to -38° and has a relative humidity of 51 to 81 [4].

Baligly formed by the joining of Aghlaghan river's branches and join to karasu
and Aras river's valley and finally pour to Caspian sea. Its water is supplied by the
springs of mountainous area and melting of snow[5].

Material and Methods For controlling and specifying some factors such as the degree of
elements,anions and cations and physical and chemical parameters sampling points, with the
observance of required standards were established. Then by means of Nansen, sampling
equipment, in 9 given month and at 3 different depths (sea level, 35cm, and bottom of the sea) the
sampling performed. After sampling some factors like external condition of weather, place, time
and hour of sampling, geographical and physical position. Then for stabilizing the sample and for
preventing the growth of micro-organisms, it submerged into 65% acid nitric till the PH of the
sample reduced to 2-2.5 [6].

Water samples were send to the contracted laboratory in dark containers, respectively.
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A. AHADZADEH , K. GRIGORYAN

We take some photographs from the natural condition of the river and the spring beside it
and then primary and required data were classified and evaluated. In field operations we use
multy- parameter instrument of US HACH inc, with special electrodes of session [7].

Shoorabil
Lako

- ‘/"
Fig. Local Lake Shoorabil the Ardabil Image 2: Photo river in the city of Ardabil
province and country Baligly

L

3
T Avdanilian

Image 1: Satellite Images Shoorabil lakes and I mage 3: Photo river before Baligly to Ardabil
rivers across the city Baligly goes.

Hypotheses and primary questions of research are:

1-Does the ecosystem and natural condition of the region is intact or not?
2-Which factors threaten the natural condition of Baligly chay River?

3- How we can remove or reduce the visible pollutions of the region?

4- Where is river polluted with demestic and human waste waters.

Results and DiscussionMost of the microbial pollutions of the river's wats
reported from the April to June month of each year.

The sedimentary slimes of this region include Methane and Hydrogen oxidizing
bacteria fermentative non-atmospheric and azotes stabilizing bacteria and etc.
World health organization has announced the suitable temperature of surface waters
between 10 — 20° C based on the results of this experiment it was concluded that the
temperature of Baligly chay River is inside the normal range of cold and mountainous
regions (Chart 1-3).
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ENVIRONMENTAL POLLUTIONS AND PHYSICOCHEMICAL PARAMETERS IN BALIQLY RIVER IN IRAN

100mL
Chart 1: The amount of Water temperature Chart 2: The amount of total colifarm
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Chemical Oxygen Demand (BOD) measured during the year indicates the proper
status of BOD and plenty of oxygen available effectively have prevented the increase of
BOD (chart 4).

Total Dissolved Solids (TDS) is higher than standards and it's minor changes can
be due to seasonal winds that carry the dust into the river and increase suspended solids
in water (Chart 5).

TDS mg/|
120 PH

5

o NWENANEOE

A
g$8s58g8g88s¢5¢888¢88¢88:88s
§88588888¢878¢8¢:888888¢
TN ORNT IR NG QINANTTS MGG &
dRgnNiA9ddglgndsdegegy
£§222258%8 ~ g 5zzze¢zz
ERRREE S g§2f8333333
288855883 §2g¢<
v ooo

Chart 5: Value TDS River water Chart 6. pH value of water Baligly chay

Baligly chay.

In all of the sampling stations PH was above the7.1 during a total year and its
maximum amount was 8.85 ( chart 6 ).

Uniform during the year and in September and October in the amount reaches the
river offers the World Health Organization acceptable levels for hardness 100 mg is
(chart 7 and 8) [8].
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The amount of phosphate had not a considerable fluctuation during the year and
observed sudden increase com be a result of application of phosphate fertilizers and
leakage of their residuals into the river ( chart 9).

The amount of chlorine in nearly all of months and years was not less than 70 mm
that can be an indicator of suitable self-purification for river (chart 10).

Discharging of corruptible and biological material to the Baligly chay river cause
variation in the density of oxygen and some other physical, chemical and biological
changes.

Thus these processes and their products along with oxygen resource effect
significantly Aghlaaghaan’s ecology[8].

70

$ $ P A QA QAR
PP
SELL LSS
S A A A N A
S NN &g Ve W@
R N N ) O & ¥ ¢
YR & ® 3 S
T & & ¥ y e ¢ & ¢ ¢ ¥ y
«§ & & mg/L < & ¢ ‘PQ mg/L

Chart 7: Amount of calcium carbonate
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Chart 9: Amount of phosphate in water Chart 10: Amount of chloride in water
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Results of studying the measured parameters are:

There is no evidence of carbonate and its amount was zero.

Total stiffness of the river before and after reaching to Ardabil is quite different;
and total stiffness of its exit point is nearly twice bigger than its entrance point.

In the months when the amount of fecal cloniom is very high at the same time
and place the amount of total cloniom is also high.

The solutions proposed.

Following actions is effective to protect rivers from pollution:

1.preventing discharge of untreated urban and industrial wastes to the river

2. training and information the People through different ways

3. Dredging the river path in some a reassesses, especially in entry and exit
locations to the city

4. Preventing the construction of contemning factories in River privacy

5. Necessary to create green space along the river
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6. Prevent from entering the contaminated pesticides and fertilizers into the river
7. Changing and reform traditional irrigation methods
8. Prevention of waste discharge in River.
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zNSUYES, eNhuudnr v3NkEtrk UNULQUSNRUC UURP
®2USUUL LULUYUL ONRLOART

U.8M.ULNY3UL

Zuyuummuih wknmwwh wgpupuyhl hAunfujuwpul

Uuh Jbpundpulpfwtt wjpulpinhljugmu npny htnhlialjubp widinnthqp witnutmd. B
‘obpuiwlhqnult: Qoquinjuny nwpuépmy pupudus gonpourdmb duknhpp Eplup
wuwhywimd t hp uyqpiwlub gbpdnipymibp, hugh ounphhy wpnutnhwnhly tugn-
Pipdbinnubpp  (Funpnupnuinbwgp  Eunpnubupinugp) skt nunuipigunud hpliig  qnp-
smubmpiniiin: Uythinwlmgubph denpnudp pipwimid £ junpp 0 dhwiljnnuwith, npiu
ninkligynud £ ny dhuylt nhw, wunmp hnwnny o jubwyw-nintugnit bpubigh wow-
ouguunlp, uy) two tuyuunmd £ opouilju dhgunfuyphg tbppunhwiigus tkhughtt dhijpn-
$inpuyh qupquigdutip:

Zhnugnuumpynibiibph wpymupmd  ghpdwljhqus dumd  hwpntwpbpdl] G
ugyhuh potuynp Wmptp, hywhuhp o htunngp, wdnihwyp, SSupwepwship, npntg
gnjuguwtn hunjuiuljut yunn&wnp duh thymguw twhitialju thogb b

Uhu - pmimn/np quigkp - mypumulnighlph dknpnid ( okpilmlhgnid

B msaconepepabaTsiBaiomiel MpakTHUKe, [0 MHEHHMIO HEKOTOPHIX aBTODOB,
aBTOJIM3 MsACa MOXXHO HasBaTh “3arapoM MaAca’. IIpoiecc aToT cOIpoBoOXgaeTcs
BBIZICJIEHUEM 3JIOBOHHBIX BEIIECTB, KOTOPbI€ MPUAAIOT MACY HerHHTHBIﬁ, 3J10-
BOHHOKHCJIBIH 3aI1aX U 3€JI€HOBAaTO-)KE€ITOBATBIH LIBET.

Msico mapHOe, CIOXEHHOe HABaJOM B HEIPOBETPHBAEMOM IIOMEINEHUH,
JON-TO  COXPaHAeT CBOe IePBOHAYAJBHOE TEIIO, BCIEJCTBHE  UeTO
npoTteonuTndeckve  GepMeHTHI  (9HZONMpOTeasa M DJHJONENTasa) He
IpeKpaIaloT CBOEro JeicTBuA. VlccienoBaHMAMU OBUIM BBLABIEHBI TaKue
TOKCHYeCKHUe BeleCTBA B MsCE, II0/-BEPrHyTOMY 3arapy, KaK MHZOJ, aMMUAK U
CEepOBOZOPOZ, 4TO, IO-BUAMMOMY, CBSI32HO C OTCYTCTBHEM OKHCIHTEIBHO-
BOCCTAaHOBHTE/IBHBIX IIPOIIECCOB B KJI€T-KaX (HEHOPMHPOBAHHBIE YCIOBUSIL
OKpy»Kalolei Cpefisl), B CBA3M C UeM pacmaz GeaKoB IIpOTeKaeT IIyGOKo U
OJHOCTODOHHe, M TpPOZYKTHl pacliaja HAaKal-JMBAIOTCA B  GOJIBIIOM
KOJIN9eCTBe.

Msco - Toxcuvyeckre rassr - 3darap mdca - pacrazg b6esIKoB

In practice, meat autolysis is called “tan meat”. This process is
accompanied by foul-smelling substances, which give the meat an unpleasant
odor and a greenish-yellowish color.

Fresh meat, composed of bulk in unventilated rooms, retains its original
heat for a long time preventing proteolytic enzymes (endoprotease and
endopeptaza) from stoping the action.

As a result of studies, toxic substances, such as indole, ammonia and
hydrogene sulfide were revealed in tan meat due to lack of redox processes in
cells. Therefore, the decomposition of proteins takes place deeply and one-
sided and products decay accumulate in large quantities.

Meat - toxic substances - “tan meat “- disintegration of proteins
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Uhup, punn hp $hqhw-phuhwlmb gnigwhoubtph hwinhuwinud b puqdw-
nhuybpu hudwlwpg: @pniibph wntph wbgnijubpp pwpwpnd Bo uyhnwlnigubph
hunljmpmbubpl, wgnnud  Jbpphitbiphu hgniijnphly Yhnh Jpu o dwubwljhopti opw-
qpynud tpuig: Pupdp obpdwunpgwip ou hnthnpund | uyghinwlmgubph Ynnhy Jh&wlyp,
Eupwpltyng tpwbg fudnnndwl, Ynugnijju-ghuygh, wnwgwgubing tunjusdp, hulj enipp wyy
wpngtuh dudwinul ;phy goipu | dndnud: Ujuwghuny, dhup 1phy opuqplydnud E: Zwpnth B np
Uubiutpnud gjhynihgh pupwgph ypu wqgnud b opowlju dhgunjuyph gkpuwunhdwip:
Udbbwuponp gnpéntip, npp wwyuhngnud £ gihynjhnhl oypnubnhnpy  $tpdkinubph
Epupuwno wqpbgmpmitp, hadwpynud £ gmpuop: Opubu Juinb, hbyput gwsp b duh
wuwhuyuwilwt phkdhh o wnbnuhnpudwt obplwunhdwip, wjipwt pupép E tpuw npulp:
Ouypnhuuy ghipdmunh&uitn wyn nhuypmd hwimhuwind £ 1-3% fuyg tpp owpuudnud. Bu
unbquindwt 0 wwhywidwt Juinbubpp, heinmd £ hmuduéspubph  $bpdtintbph
wlpinpympmip, hivh b buyuwunmd b wyponbnjhnhly dhjpndnpugh puquugdwitp, nph
JEuuwgnpéniibnpyut wpquuhpubpt b puypuynud B pEpdbin-ukpp: Uuh npuljp ifugqnid &
two  bpuind  wndhtn-undnyuljuyght wgnnh wbupny  Ynunwljgnn - uyhnwlniguyhte
thnpjuugnlwi dhpwtljjur o Ybpgtuuljuit ynipbnhg:

Ulwbibpmd  ppniubph  stsht  nunwlnudp  uwhwnwlmgubph  hhnpnjhghg
wnwowgwsd umniphkph UkS puwtwlnipmitp btywuwnnd i gpwstughtt hnbubph Ynb-
ghtinpughugh obnUwip nbwh hhduughtt dhpwduyp, nph hbwnowbpn] wnwewimud &u
puptiyuun wuydwtbbp Jhjpndnpuyh qupqugdwt hudwp, histh b jpdwnnd t dup
wuwhywidwh dwdltnnp [3,6]:

Pugh Jbpp upfwdhg, sonwhnpuynny wwpuspnid nupujws dubnhpp tpiup
wuwhywinid t hp uljqpiiwlut gbhpunipniip (ekpdwljhgnud®  djwbubph funppnid
obipdwuwnhdwp 29-30°, tpp pH=7,2-7,8), hush 2unphphy wpnubnjhwply Eupmndtpdbio-
wikpp (Fmnupninbuquitt Emnujbupinuquiy) skt nunuipkgimud hpkig gnpéniibnipniip:
Uy hwnulimgubph knpnudp ppwimd b unpp dhwljnndwith, nptt myklgynud £ ny dhuygh
wnhwd, winmp hnuny Jubwsw-nintugnit qnyh  wpwewgnuung  (pohgtknh  (hqhuhp
wpnwhwjnuénipjut nhypnd), wy bwo tyuunnd Eooppuwlju dhowduyphg ubp-
puthwiigus tkuughtt Upypn$mnpugh quipquigdwbp: Appwitn®] E uitmh winjnwbgnppul
nbkuwtinhg winfunutq wynuhuh dhup niqupyt] wnownph Yinkp' hudwplng bput wnnne
b pnjws Yhimquuhubphg uvinugqus, winbubiny dowgws gnpéntibpp, npnup wnwgwgunid
Eu ny wjuhwyn hjmudusputiph pugpuynud, wnunpbughty, junutphtt b wy nidtn hninun]tn
yniptph gnjugnud: Nppuitm Y  hpuljwlb wyy mpbph wouympin duh houduspibpoud
0 pugh ugn huy wigwbjwih thnthnpunipnibubp upnn Bu wnwewbug dunid, hwpyh winubynyg
o twhruuyuimughtt yyuthquspp:

Ymp b dbpny: Ukup juunupl) up hbnwgmnmpymutbp inmuduph -ht o jungh &wpyught
Junnbkgnphwitiph  dubnhpibph Wwinipikph Jpw, npniip uwundwi tupunnulng Gplwb Ehn phpdbp
‘Unjlidplippuitih opgwitihg: Zkwnwugninmpu Kupwplyly ka5 guoufu ekl I-hn juinbignphuyh o5 gyupu jungh
dutinhp Swpunun junntignphugh: Npuybu uinmghs juncdp hwtinhuwghy Bu tinggbu 5 guouju kil o5 gpota
Jungh dutinhp Jtpp tpdws pujusnipjut inbkuwlh o tnyh ntnbumpyniithg:

Zhumugnuinmpjut pipugpmy wupqytg, np skhit wwhuywinfl) wknuihnjudwi o wwhuywinfwh
Juitinbiitipp (+35° obpuwuinh&wl, 75% juntunnipynit):

Zhnmwgnunmpmibbpp  juunupdl) o Zwbpoybnwljot wiwoutwpniduljut - hwljuhw-
dwdwpuljught  cwhinnpnghy  Yhnpnitk @RC-md 2MUZ-h - Uhwubwpmdwlul  uwbhinwphugh,
thnpdwplimpjuilt 0 gnnhhghbugh undphnith ghinuljuit jupnpunnnphugnud:

®npdkpp nuiby B wihuinhghnibph, wittinhphnwnhljibph, swip dkinmunubph o npny poiunnp
quqtph  huyntwpbpdwt  tyunwlng:  Lppopquitiuljutn whunhghnubpp npnodty Bu - ippuptipn
ppndunngpuibhuyh,  hgmp®  Unphih, wunbhwlp®  Epkph, wwnhphninhlubpp® MYK  4.2.026-95
wnuqgpupug tqwbwlubpny, swip dbnwnubphg wpubip® Quiighp-Aklh vwppudnplwb oguntpejundp,
Sdupugpuiship’ puguiiuppyuyht juywph oquntpyup [4]:

Upgynibphlp b phliwphmd: Puywbu tpimd b wnpniuwlhg, hbnwgnunnipmii-
ubph dudwbwl swip dknwnubp /Ar/, whunhghnubp /S/ b wnhphnnpljubp sk
hwjntwpbpyb), htyp jpnunud £ wyt dwuhl, np JEugwint uiniugp b wwhywsdpp
hudwyuwnwupwil) i wuhywidwt tnpdwnhdubphi:
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NMunndwnttiphg Ukt b Jupnn b (hulp wjt hwbqudwipp, np Jipp toqus iymptpp
Ujuiiittph ke Ynunulytnt hulnud snukt b hbunnmpudp wpnwuquiunynud B opquithquhg
tphlundubiph, jupnh, Ypswugtndh thengny [5]: Fugh wyy, hujwiupup wupupuubynpbpp
pygubph wuonyutmput vhongubpp wgjuy tnwpuspnid oqunuugnpédyly tu pnygjuwnpbih
putuljibpny b tuljut wgnkgmpnit skt ponk) Yetnuuhubkph opquithquutph dpu b skt
Ynunwlgt) npubtu wypuhuptt opquihqunud (Uhu, pupn, Ephjudubp): ZEnowwbu, wy
Ytiquihutphg unwugws dubtnhph uhw] wuwhywiut o ny ghon  wnbnquhnpudw
wpigniipnid Ybpp todws poitiwynp Wnipbpp skht jupnn gnyutug: Uwljuyt hwumbuwgdwb
thnyh pwpndwt jud YEruwphdhuljut wypngbutbph jpupwpiwt hbinowbpny, npntp nnknh
Eu mubkund dubnhph uhuy wwhywindwb o mbnuinpdwt dudwbal, wpwgwimd B
ugiyghup quuquinnpuhl inptp, hsuthuhp G hinngp, $Supwgpwishup o winthwlyp [2,5]:

Unniuwy 1. Bnitwynp tympbph wnlumnipjub gniguithpukpp

NhEuwnh-
ghnubp Pniiwynp quqtp
pH Opquin kupinhly nns,
gniguthouitip g/,
& (hnw, gnuyytn b wyin) winnhph-
g nunhljukp
E Ua/yq, hunng HaS NHs
- Swlip
5 Ubwnwn-
g tbp
i Ar, Uq/ljq
~ . ~ . ~ . ~ . ~ .
? g uwnnighy htwnwg. ? g ? g ? g ? g
g E g E g E g E g E
2| = 2| = | 3| 2| 2| =2 &=
5, | 61 = £
> > . 5 Loy - - + - + - +
f‘:% 9 gj:? ?% 3 g’_ﬂ_ 5* E +
=g EEES £l 5EEL5E
7 szE5Eg21 5288
S 2 4 5% P
3 2 cZEE2EE: FELETE
2 |5 |63 2 : 3 N N N
= > > - - .3 - - - - -
25 | EXCP ) E5E 4% N
=1 g o5 g g g 5-:#—!%3'
ERE a3 =2 2.8 SRR il
< B FE il FE2EEE =
e E£5E2 | 5EiEiT
2 = G 5553 G5 8535 gu

Pusybu tpimd | winniuwlhg, unnighy twdnipubpnud 4Epnhhojwy quqbpp pw-
gufuynud &' h wwppipmpnit hinwgnuygnn wdnpubph, npntg dby hwpntwpbndl) |
ujunbyh pubwlmpyudp hunn): Fw Jupnn bp hik] nphuyunndwb, phpnghtt wdhtwpeeniibph
pugpuyuwily, hywbu two dwiptubph tkpgnpénipiut htinowtpny: Udhtuppniutph wpwg
pugpuynuip hujuitwpwn wibnp E niukinud hwuniiugdwin thnybph prufuudws hbinowtipnd,
npnup wifuntuwihbih Eu ny Shon wyuydwtibpmu yuwhwwinjws o nknuithnhjws dubtnhpnud:
Uhwdwdwiwly wuyhuh dubnppmd  qupquimd puqUwimd Eu hlungn)  wnwgwging
dwtiptubp:

zuply L Uph, np opdbiph wpgmipubpnd wpwgwgus  wdniyulp  wwppbp
wdptiwppniitph b wqnun wuwpniwynn  punpunpy ymptph owponduws  thnpubw-
pwpbpniput wpynitp £ npp ntnh £ ntubimd obpdwljhquwi o npdugundwi thoyb-pod,
hwinhuwtwny dubnhph thywgdub wnwetuyht thnyh twpwwyuydwi:

Zugnth E, np dubnppnid undnthwyh o SUpwopwsth wnumpmiip Jyuymd b
putrescin, pseudomonas, aspergillus wy]  fudpbph  Jwbptubph  qupqugdwt  dwuht:
OsuUpwgpwishtp Uhwitiuny htalnginphih htwin winwgwgimud £ $&Upwhtungnpht, npp huptuht
wpnkl hwdwpiny pottunnp e, ou hwtinhuwind E dubtnhph npuiljuqbipddwb gniguthy
(Uutnhph thywgdwt wpwglwght gnpént) [6]:
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Ujuwhuny, juwnwpjus hinugninnipiniiitbph wpyniuputph hhdwb Jpuw hwply Bup
hudwpnud gk, np dutnhph obpdwljhquul pipwugpmd fpwponynud Bu YEuuwwphdhwljut
wpngkutitpp ny Uhuygh dwiljbpbuughty, wy) two junputhun skpinkpnud, hugh vt Jiugnid
Ehtn jupnpuinnn thnpdkph opquitmgtuyinhly htinwgnunnipyniaibiph wipnyniipibpp (nhwg hnwn
unputhun okpinbpmud): Ghurnwljutt tnpoypep Juyuimd E tpuinud, np ghpdwljhquwip
Eupwpywé dubnppp uwyundwlt tyguunwlng dhso wjuop oquwugnpsyly E dhuyh
dwytpbuwghtt obpinp dwppbny: Qbpdwljhgnudp, hwimhuwtny dutnhph ppdugundui
prynipjut ujqptwljut ypngku, dhotngl dudwitl) pipwimd £ Jtpp tpgws thmgbph npnp
pwtiitnny sh Juptyh nhuvnunlly wyu thoyp winjnwbg utitinh nkuwljtinhg o dwpply Uhugt 4ipht
obpinp: Utp thnpdbph wipymiiptphg tpond |, np wypujhuh dubnhpp wipnbt janpuithuin
obpunbpnud. wyupmtwlnud £ pnng, HS b NHs, npnip dwpnne Udnin uipnn Eu wnwugwigity
pottunnpoudubp:

Zhdi]ny thnpdwptimpyuts wipyniiptph Ypu wthpudbpn b juwnwpty hbnwuqu
htnwugnunmpiniitp ipyws dubnhph utiipuyhtt wipdtiph Yepupbpyuy:

A UYULNRE3NRL
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22 LNNER UUCP @NRQUNLP SUMUOUTCQULE ULSUNE
4E6rhu aNSNk ZzbUuuyuy ZUUUYESNRE3NPULLENT B9
THULS ONZUCULEMNPE3NRULE

4.¢. UUsUusUL
Zuymunwih whnwlwh wepupuyhl huduyuwpul

Mumutwuhpyly G 22 Toene dwpgh @niquipph nnupuswppowith pupdpurhp
gnunt (1700-2200 ) wwnwnughtt hhttwlw hwdwlgmpimbbbpp b gpuig Ypus
thnthnfum pyniiibpp:

Umnwnh Jbphtt gninmd 90-wljwtt pyuljutitbphg dwpnuishtt  puguuwlju
gnpénth dkdwguiwh hknbwbpny] nbnh b nikgh] wnwpughtt hhdiwlju hunfw-
Ygmpmibitph wtnbuuybu wigubljuh wbuwuwhnmpemi: Upygmtpmd niunk-
uwyjbu wpdtpunnp Swpwnbuwlubpp’  hw&wpbtht b Junuht gopwphgly o hadb-
Uunnupuip gusp wpryniunjnmpmi mubkgnn jumuidum b jndquighjughll swquwt
pnjunt Swipnuntibpny:

Ulnmunh JEppl gnnp - whnwnuyhll hunfwlkgnipyntl - Swnunnbuwl -
plwlpul JEpud - nkuwmunhnpinpin i

W3yuensl jecHbie coobuiectBa BepxHero mosica (1700-2200m) I'yrapckoro
paiiona Jlopuiickoro Map3a. Ilox Bo3felcTBHEM OTPULATEIBHOIO AHTPOIOIEH-
HOro (Qakropa B yka3aHHO# 30He HauuHas ¢ 90X rogoB mpou3olUIa HEXena-
TeNbHAs CMEHa IOPOJ, B Pe3yibTaTe Yero TaKue IIEHHBIE MOPOAbl Kak Oyk u 1y0
YCTYIHIJIM MECTO OCHHE U TIOPOCIIEBOMY rpady.

Bepxnuii nosic neca - necroe coobuecmeso - opesecnas nopooa -
ecmecmeenHoe 60300HOBIeHe - CMEHA NOPOO

The forest communities at the upper belt (1700-220)00f Gugarqg region
(Lori Marz) in the Republic of Armenia are explorfthe undesirable changes in
sorts took place under the negative anthropogempacts in the high forest zone
(since 1990ies). As a result such valuable treeBirat, oak were replaced by
poplar and reel hornbeam.

Forest high belt - forest community - tree speeie
natural regeneration — change of species

Aniqupph mupuswopewtinid wtnwnwswsly inupwuspubpp mbnupwohugws tu Gnpp
Unuu (pbwhudwljupgh Qwdpwl, Pwugmd b Zwjup (Eebwpnpwibph  wwppbp
Ynnuiunpnipyub jwbgkpht' snyh dwluprulyhg 1100-2300 (2400) U pupdpmpniitbph Jpu,
pun npnud dhtgh 1200U pupdpnipjutt Jpu nbnupwphidus b winnumbph plgudtup 4.8%
(967.4 hw), huyy 1201-1700 " 37.8% (7555hw): Utnwunubtph hhutuljuit quiqusttpp quignud
kb witinwinh 4bpht gnuinmud® 1700 d(hg pupap' 57% (11.4 hwgq. hw) [3]:

Uwnwnuyghtt Yiphtt gnuinhn pinpnoymud E Eynnghwljuitt juhuwn b pupn wuydwtiibpn],
npntn winwpughtt hwdwlignipniiitbph nupusjusmpmiup, nkinpnpuquiuquiiniemniip,
husytu twb hnpuwgnbgmpmniip dpdjuiig oo wpinwphtt dhpwjugpp htn windhgwljuinpb
wugdwiudnpus Eu Eyninghwljuit gnpénuiutiph pupn hnpuhwpupbpopyandp (7, 10, 12]:
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Ultnunuhtt hunfwljigmpniiibph mnnudhq nmuwpusdwt nwhdwiiitph Yp&undwi b
nnbuugbu - wigutjuh  wbuwuhnumputt - hhpdtwluwt  ygundwnp  wbppnungku
withkpuinbu gnpdmiittnieynitit &, nphtt tupuuinnd Bu Bynnghwiljuit puapn wpngbutikpn [5, 8, 9,
12,17}

dkpohtt tmuphubphtt winumwdwsly wnwpuspubph Jpu dwpnusht  puguuwljut
qnpdénth htinbwiipm] wdbh htunkiupy £ pipuinad wiguilunh nbuwljuthnpimpymb, nph
wpryniupnid ininbuwwgtu wpdtpunnp Swnwnbtuwljubpp thnjuwphinjnud B hadlunupup
gudpupdtip inbuwlutpny:

Utp  nundtwuppmpmtttph tguunwln £ oty pugwbwpnt;  Qniqupph
nwpuswgpowith  wtnwnh  Jtpht gnuaind (1700-2200 )  qjuudnp winnunljuqung

Swnwntuwljutiph wipnh yh&wlyp, nbuuljuthnfum puat wyjungwnitpn b nhtudhlut:
Yymp b dbpny Nunduwuhpmpmibtbpp junupdl) B @mqupph wiinwnniinbumpyui

uupuspnid 2007-2009 pe. pupwgpnid: @npdwhpuuyupuljubpp mnunpdty Eu nwwppbp phppunpmpejui
[wigkphl, npunbn Swpunnbuwljuibph wdbwh wwplwbikph b Jh&wlh quuhunnnudp unumjl |
hurdwnupus hupundwt dkpnnnd [6]:

Uppymiphp b phinuplnid: @mqupph nwpuswppowith wintnwnh Jbphtt gninnud
nuwpusjus hhdtwljut hunlwljigmpmuitpt i hwdwupynunubpp (4290 hw), Yunimuntbpp
(2955 hw), pnjununtbpp (1293 hw) b dwuudp Ybsnunbbptu (904 hw) ni undnuniibpp
(uphbunwljut niljunlutp 702.9 hw, ptwljwt swinnunttp 61.2 hw) [3]:

Ujuyytu, adnpmunh winnunuybnnmpiuit 12-pn punuljnuunt hunndus 20-nud (1900 )
Ysnunttph hwphwtmputp twphtt hwdwpbkine Swenuntitpp, hwdwnupuws huunng,
hwonpn 2-3 nupju pupwgpmud swslyly Eu Yhnt huptwugwipny® uguhtipt phpwimnd
nbuuljuthnfumpnit: Ukpljugnuiu hiptuguiiph wipnyniipnud ndjuy tnupuispp Ybp | wsqus
dunnnup Yhsnt wnunn dwguenunbbph: Zunlugbu kS suhbph b hwuimd wpdunnwljub
winnunttph  htnbluhy nbuwuhnmpmip junuuwhhnyg, npp wbnh § mubimd wyi
nypnud, Gpp  Swomunnud jumudwjuhtt sh Bupwplpoud hunndw@f3]: vudnpnunh
witntnununnt-pyut 6-pry punwljniunt hunngws 9-mud hwndws Ba popnp inbkuwiljh Swnkpp (8h
2pfu 1pha + Yh, 1850 ), pugh Jumulwjimg(l]: Uodws wnwupubdputnt uydd qpunbgjus
pugunuubu Qunuiwjuhny (1 hw Ypw 15-25 hwq.hunn), nph dwnnnupp, wpugnpk
dhwlghny uvwnupputpp, hwtinhuwinud E mdtn dpguljhg wpdunnuljut swinunnbuwljutph
duinnuiph hudwp (hwwpbith):

Zm&wpkint b junint thnpuwphtnudp pnjuhny gpbipt wdbinin b Gun hnw-gnunnnubip
[49,11,13,14,16] qunumd Eu, np pnjum hudwlbgmpmitbpp wlub wuydwbtbpmd muku
EpYnnpruyht swiqnid, npnig h hwpn quip wippnungb gnpéniibnipyut htanlwtp k:

Zwdwnlnunibpnud, npuitn twpahinud pojuhb inguybu tbpluyugdus t bnty, gupdgug
Wuunynd £ winbuwybtu - wigutjuh  nbuujunumpomi: Zudunwpus hundus
hwdwpnuntbpnud nbnqunpyus thnpdwhpuupuljubpnud Juwnupus
nuuntdiuuppmpniiibph wpyyniipubnt wdthndhgws Ba wn. 1-nud:

Zwdupkuht, hhwpll, ] wénd m qupquind - wtnwnwddwt pupbiguun
wuyuwitipoud, hswhuhp Eu tbpljuyugdus hunduisttpp: Uwljuyh dwppuisht puguuwljut
gqnpénuh wgnbgnipiut )] (hulunnwpus hunnnudutn) pujuiljutih poyqugyly £ hwdwpbime
Ytpwdp, pwith np hw&wpkim Yndnuohquyhtt Yepujubiqinudp smuh winumniinbuwljut
pwtlmpit, hul) ubpdiughtt wpwbdiyuliutptt ) qupquimd o wdbh  pubmun,
hunltdunnws diugws wkuwljubph htan (popuh, junuidwiah b wyi) b dhwdudwibtul sunn Bu
unidnd pug nwpwdnipniiitnh pupdp pruunpdus wuydwbpmud [2, 16]: Pusyybu bplnud £
wn. 1-hg, Junuuwjun b pojum dunnuop punt pdupwbtlh’ wowdl bohwdwpbim
dunnuiphg: Ujunntnhg Juipkph b Gupunpty, np hwdwnwpus hunnmdubphg htinn dunnnup®
huptnuguiip hwgwpkuhubpp, funpmly puuudnpypng hugnin b o uppbuughtt yh&wynud:

Zwwpkint - hwnnudubphg  htinn wpwewgws muudnpyus  nupuspubpnud
hwonnmpjulp uljund i qupquin] pugh hwdwpbimg, dbwguws ponp nbkuwljutph
puptuguipp  (hwdblfwnupup wpuqud wnkuwlubpp), nphtt twuunnd £ hwdwpbing
uunkpuighnng uwnquipph puguljwgm piop:
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Utp Yupshpny hw&wpkuhubph withwudbdwwn dbs pwbwlnieniip nybswghy b
hwwunnulubph hbnbwipny wpwowgus whnmwnwddwb wyuydwbubph Yupniy ¢hn-
thnfumputl wuwndwnny: Zwdwpbkine dwnnuph Uks dwup ngiswgl) t wplughtt mdtn
unwquypnidhg, hull Uh dwub F wwhwywidl B hwdbdwnwpup  wingdbpnn
wuydwtubpnud® pnjunt b Bipwtnnwnughtt mkuwljubph vwnuppeh mwl:

Ungnuuwl 1. Fuwulwl JEpudp hwduwnwpws hwindws hwdwplnunikpnud

Ownninh gniguithplbpp
- Ut hunfunnupuws ‘Uhplughu plwljub JEpudp
Stnunpdwt o) 5
3 ) = hunnudubpp
Jwypp. / ) g =
qpunbkgpus - g 35 i ioh = g
S & 2 25| gnigwltholibpp = a1 3
wnwipwidpp, 7 g 2 E=|se £ &g g €3
@ 33 F|a27F =TI g & <= =]
o - & 5 g T o B3 g 29 = = 'g
: 2 E EE2 8|52 = 8 B &5 3 3
p = 5 = 3 o |53 '? o = o2 3 8
g T2|° g g BS 3 3 3 4
B 53 5 s 4 o &
7!
uudnpnin UM 00 Bs/ 8h 6h ;11’1:1
pwn. 8, hun. : S S I S T 4 1520 | 185
2U-UU S | lph | lpp 1n
4/3.7 hw
+hs | 14 +p
uiiwdnp UM o
, u;9n£ 1901, ESY ih Zh 10 25 o 35 20 14.0
pwin. 29, hun P P : : ]
U-U SCTu 1
N e Wl Pl
by
5p
5h
Bnhqlnun UM 3h
- OIzgul? s oy Zh oe 10 20| 1y | 253 15 | 160
paun 28 AR suuu | oscw Py |15 : o :
138/3.8 hw L e 1ph
+nin

Owhnpaipnl. wuy (wnunyinmpyniy, nph (nwpwpinnuyght, h (hwdwpkih,

Ylu (Junudwluh, pha (phayh, Y (Yhsh, 1n (inpkuh, p (pojuh,
I (Junth, nn (mnkih, hg (hwgkuh, u - undh

Phuplt, tdwt yuydwbtbpnd wuwhywijws hwdwpkuhbpp dudwiuljh pbpwgpnid
wunhfwtwpwp qupquiwny Yqpunkgubu Swnnunh tpypnpn, huly 100-120 wwpbljutnud
udbiugl hujuwbwljutinipjudp wnwehtt swpwhwplyp, JEpunupdiutng hpkt Swnninh
Juqunuid  ny  dhugt owpwhwpluyhtt  gEphouwitmipyul, wy  twb  fuunbndh  hp
Ytpupununpmpjut  hudwp  wpwidiwhwnml wuydwtivbp® hwdwpbint winnwunttph
wpdunuljut nhuyp:

Utp §nnuhg muntduuhpyws hungws Junimunubph wippyniipbpp widthnthqus G
wr). 2-nud:

GQununt hwimby pnjumt pupdp Eymnghwljul dymumpmoitp” wndbpunhdugyni
1hutqp, hgnp nt jupwn thenguptpin unbnstnt ntaljmpniip, gpbpt wdkt twph wpwwn ubpd
) unkndnud ko wipupbiyuun yuypdwitbp junm kpugh hudwp: Umu Ynnuhg,
Jununt wpubmpmitt £ onh m juntunipput  Wjundundp  pswwywhwby hubyp,
Eplupuljtgnipniup, Epypnpn hwuwljunuwuhg ujuws wpwq wép:

Uju wuydwibpnid hwdwju npnghs qnpént E hwimhuwinud vwnwupeh tkppn untmt
dunnuigh Hynnghwljwt ynitinipinitip, nph otinphhy hwpdwnpdnud nt phtwimud b ugiput
dudwtiayy, Uhigl uintndyh hudwyunuupuw jnruught nhdhd:

Pnjunt ybpwdp tnygtwbu pigmbwl E Eppnnwuwnn dudwbtul) tiutly uundbpughte
npnowiljh upudmpnit: Uwljuyle pnjunt qupqugnudp junune uvwnwupeh tbkppn otnphhy
punan unybpunupniput ptpwtnud | wdbijh juy: Uuybu dbp §nnuhg niumdiwuhpdus
Juhwgquh winuwnybnnpeju (1850 u) 8-prp punwlmunt 10-py hunjwdnmd vhuljgjus
Jununt vwnuppeh wwl] qninny pnjunt wnwbdiyuljutpp (I hw Jpu 1460 hwwn, dhghtu
Pupapnipniun 6-8 U) onipg 50 mmuph quuiynud u nuitpun qupqugdwt thnynud: Cun npoud
uwnuppp (wy qupqugus b, juhwn, nkplughtt Ubs dwljipbuny: @uppud uvwnupp nt hp
Unnuhg untndjws hgnp thenguobpup ungpunnunnd ku junune ukpdbph Sjupdwuljdwin
nt dwnnuoh gnjugdwbip:
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Oupdwljyws Junuhutph quuqudwght nyuywgnud dkp Ynnuhg nhwndby E 2007p.

wlpwip, nph wwwndwnp punn dbp nmunwlbwuhpnipmtbtph, pwpdp  phymput
Eupwlnwnt b

Unpniuwy 2. Fuwlwut yEpudp hwdwnwpws hwngws juninuntbpnd

Ownninh gnigulthpubpp
s Uty husdwnupus ‘Uhplughu plwlub JEpwdp
Stnunpiwl ey “:’E = huwnnudukpp
Juypp. / e £ i}
o | 25 |325 ettty g 2
a nLgu 1] o]
qpuwnbkigpuwi 4 g. gfi §Q gaig UL & é. g g%
uupwidpp, hw g a g 3 gl RS o € 3 g; & = = ,g 3
o g
c= |223|33 g| B 3. 45 |5 g |&8=
RS IL A :
B 53 5| & @24 & £
e
Dunipuly UM Yol 2y
pun. 28, hunn, |, 1800 sl 41}1 15 25| 1p| 354 | 30 |[120
; 20U | ostw | phe | :
6/8.4 hw +hg | 1P I
+u
6p
2
Qunlpuly UM B/ 64 5{3{ 2}1
1900 s 3 |3 h
. 28, T 3 25 10.0
pan: 28 AW gy, St | 1ph |1hg | '° 201 g
9/8.3 hu
+ls Iphu P
Ju
Bunlpwly UL br
Wi 7 5
2000 G/ | T4 R 2
pun. 9, hunn. 3p 4y | 10-15 2.0 25-3 15 11.0
2900 S 1y
30/12.8 hw by | 14
1pha

Owhnpaipnl. wuy (wnunyinmpyniy, nph (nwpwpinnught, h (hwdwpkih,
o (Yunuidwluh, pho (playh, Ys (Yesh, ip (npbh, p (pojuh,
1l (Junth, nn (mnkuh, hg (hwgkuh, u - undh

Uju wilkth hhdwt Jpu Yupkh b Eipunply, np pnjunt hbnwque abppuhwiignudp
Junununnid - juJupugh wyjtygbu, np wwnweh  Epipopy  owpwhwplp  howuwhnpbu
Yqpunbtguh pnjuht: Ujuuhuny, swinnunp wunh&wwpwp dknp b plipnud Gpbp pwpuwhwply®
wnwghtip Junumg, tpipnpyp pojunig b tppopnp” prjunt dwnnuighg: Uju wuydwitinbpnud
Jununt ubptwpniuwljubph wéh hudwp untndynid o wipupiiyquun wuypdwtubp, puth
np dnpynud £ pnpunt Ephuinuumnn wnwbdyuljubiph dbudnpyws hnuwgh gwipuhwplyp:

Upwhup swpnmuntbpnid junupyws Junine nidbn ot dhghtt hnbkiuhynipyut
hwwnmdubph wpyniipnid 1990-wjuitt pywlwittph b hkinwqu wwphubphtt vntnsyly k&
ugighuh Yh&wly, np pnjuhti hp hnktuhy wény wipwg noipu b unty unimf1, 3]:

Loyws Swnwwnbuwlubph  thnpjuhwpupbpmputn by wy phyp b ujuungnd
hwpuuyht nhppunpnipjub snp nt wnpun hnntpnud: Ujuntn pojuht sh gipuquiignmd 6-8
pupdpmipniup (A2, B1, B2 wtnwnwddwt wuydwiiitbpnud), stwgws, thhimyt wquydwiibpnd
Junuht i hp wnwybjugnyt wsny 140-160 mwpbkjuimud hwutnd £ 13-14 U pupdpnipjut
(Uupquihnyhwn wy. puin. 6-h, hwnn. 9, 10, 13; Qundpuly wiy. pun. 3-h hunn. 17, 18, 26, 28 )[1]:

Uju wupuquymu pnpunt Supyws Jhdwlp qiuudnpuybu ny ph dpguiligniput
wpynitp £ wyp dhpunwyph wipupbiguwun guydwiibph hbnbwbp: Ujuuhuny, wtinwunh
ugu nhyipnud pnjuht sh thnpauphiind funmd, sh hwtinhuwinmud Swpniinh qiaudnp twpp,
witiljupu uyt puithg, hunnmudubp hpwwinugyy Ea swpnunnud ph ny:
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Zudwnupus hwndws giphwuntt juntnuntbpmd pnjuhtt wtdhgwytu gpudmd
wquin inwpwsdpubpp: tu wugdwtugnpyws E giphwunm funine Jigiinuny] puqiugdut
nwlmput Ynpunny, pin npnid wew ubpdiughtt wnwbdyuljubp b nstswimud B,
Suodtny pnfunt uwwnupphg: Zwpl b ook, np dhehtt hwumimpjut funiununubpnud,
hwunnulubphg htwn  Junuhtt wenne Yndnuohdbp b gqnjugind, ponubynd bphpnpn
owpwhwnpynud pnjunt wnwdyulubpht:

Zhwnmwppppmpntt £ ubpiuyugimd junine b hw&wpkine thnjuhwpupbpmpiniip
witnnwnh Ybppt gnuinnud: Ihpohtin, htyybu b Junuht, dtudnpliny dhwwnwpp swnmanutbp, h
nwppbpmpimt jununy, dqunumd E wddwt wdbh pupkiwuun wupdwtiibph:  Znnh
pintwynipui m phpphmput tjundwdp wwhwigyninmpmniup, hisp  dvhwdudwnul
qniquiigynid E vingbpunnupnipjutt htwn, vwhdwbwthwlnd b hwdwpbkunit gnjuguty
huiwnp uquny Swpnuntibp funtne htn:

Gqpuljwugnipnii:

1. Skuwlubkph thnthnpjnipmitp UkS swithbkph £ hwutnd juntwy, hwpniun
hnptpnud:  Uhwnwrwddwb  wju  wuydwitbkpp  huwdwyuwunwupwind Bo - pojun,
Junudwjuny, Yksni, phulnt Hyninghwlut wwhwbetbphl: 8nipwpwbgnip wbkuwlh
wqun mmwpwsnipnih qpuntgubip juhijws t dh pwh gnpéntubtphg

- mbuwlp qnbynud E twjujht Swpninh juqunud,

- mbuwljp qundnud £ bwhaht Swpnunh hwphwinipjudp,

- mbuwlp punnibwly | puquutug pt ubpdbiwght, ph JEqhinunhy
Suwyyuiphny;

- mbuwlh dwwnnuop Juwuynid £ wpbwght ninhn Swnwquypubkphg nu
uwntwdwhpubtphg:

2. Unpuwwn nt snp wdwnbnbpnud wbuwluhnpumpmnin sh uungnud:
Zunwwnbnbpp jud Jhipuljubqiynd o tnyt wbuwhibpnd jud Jepusdnd pu-
gunibkph, wpnunwduipbph, npnbgmd Ehuwlwb £ wphbunwlut winwn]bpu-
Juquuiwl Uhgngurnidubnh whgljugnudp:

3. Zwdwnwpws hwwnjws wnmwpwdpubpnd Jupspwnbphwynpubpp thnpw-
phuynud G hwhjunbpbunputph  jud  gwspupdtp Yndnuohduyhtt  swqdwi
Jupspwwnbplwynpbiph:

4. Zwdwpkunt U Qununt thnpwphinudp  pojupnyd, Junuwdwphny, Yhshng
ninbuwult wnhuwtlniuhg wtnp E nhuntk), npybu wiguwtjuh nkuwljuthnfunipmniu:
Utnwnwihtt minbunipjut qupnudp wju nmwpwspubpnud whwnp b ninnkp hhdbwlju
Swnuwnbuwlubph wdkgdwt, guwuuih dwpnunubph AL, dwquwb, dAbwynpudwb nu
Jupquynpdwi ninnnipjudp, whnwninyunnipujut dhgngunnufubph, YEpuljunni-
gnnuljwi n1 fniwdph hwwnnidbph dhengni:

Umuwu Ynnuhg, winwnwihtt imbtinbunipjut by nnbuwljut nt jEuwputuljut
hwljuunipniuibpp yhwnp £ nist) punp Swinnuntbiph unbnsdwdp nt Abwynpdwup:

A UYULNRESNRL
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wbwnwnh Jbpht gnunint thnthnjunipjut nhtwdhlut Jtipehti 50 wwpnid: 22 RUU
Zujuunwth YEuwp. Zwtnku, 3, ke 16-22, 2009.

4. Bwpnpkifyn Q. 2 Zmyjuwunwih Junuhl: $npuntntu. Guip, N5, te 25-34,
1927:

28



22 100N UUCSh @NRQUNLP SUMUOUS QUL ULSUND 4BPL GNSNE 2PULUYUL 2UUUYESNRRSNRULLEL B ...

5. Abpamsan A. I'. luHaMHKa 1 B3aUMOOTHOIIEHHUS OCHOBHBIX PaCTHTEIBHBIX
TPYIITHPOBOK BEPXHETO Mpeerna JecoB ceBepHoit Apmennu. - U3B. (AH Apm CCP),
ouon. u c.-x. Hayky, 9, 9,c. 85-93, 1956.

6. Anyuun H. I1. JlecHas Takcauus. Suszn. M., 255¢., 1982.

7. Bapoansn K. A. BepTukansHble IpeAeNbl pacpocTpaHeH s 1ecoB B Baiike. buoor.
KypH. Apmennn, 34, 7,c. 741-745, 1981.

8. Bapoanan K. A. JlepeBbs 1 KycTapHHKH APMEHUH B IPUPOAE U KynsType. Epesan,
367c., 2003.

9. I'pocceetim A. A. Odepk pacTUTENBHOrO MOKPOBa 3akaBKkasbsl (A3epOaiikaHna,
Apmennn u I'py3un). Tudauc, 4C:.,1930.

10. I'ynucawsunu B. 3. Anpnuiickast rpaHuIa IpeBecHON pacTuTeabHOCTH Ha KaBkase B
CBSI3H C TIOYBCHHO-KIIMMAaTH4YeCKUMH ycnoBusimu. M3B. Beec. I'eorp. O6mr., 90, 2,
c.158-163, 1958.

11. Jonyxanos A. I'. Jleca 3anresypa. Tp. BUH AH Apm. CCP, 6,c. 65-134,1949.

12. [lonyxanog A.I". 3aKOHOMEPHOCTH IreorpaduaecKoro pasHooOpasus PacTUTEILHOCTH
Y BEpXHHX IPEENOB Jeca B ropax 3akaBkasbs. [1po6i. 6ot1., M-J1., 8,¢.196-208,
1966.

13. Maxamaose JI. B. Jleca CeBepHoit Apmenuu. TUIbI 1ecoB, €CTECTBEHHOE
BO300HOBIICHHUE, X03sHCTBeHHBIE MeponpusaTus. Tp. Kuposakanck. JIOC, 1941, 1¢.
107-191 Maxaraznze JI. b. [lyOpaBel Apmenuu. Epesan, 327¢. ,1957.

14. CocHoscxuii /J]. M. OnpIT knaccuuKanuy pacTUTENbHBIX Gopmanuii ['py3un.
3akaBk. kpaeBeq. c0., cep. A, T. 1, Tudmuc, c. 1-19, 1930.

15. Apowenxo I'. /[. Byxossie neca Apmennn. Epesan, 178c., 1962.

16. Apowenxo I1. [{. CMeHBI paCTUTENBHOTO TOKPOBA 3aKaBKa3bsl B HX CBS3U C
MOYBEHHO-KIMMAaTHYECKIMHU U3MEHEHHAMH U AESITEbHOCTRIO uenoseka. M. 1.,
242c., 1956.

17. boposxoe M.D. , Dponos B.1I1., Cepro C.A. BereprHapHO-CaHHTAapHAsI SKCIEPTH3A C
OCHOBaMHM TE€XHOJIOTUH U CTaHAAPTHU3AUH IPOTYKTOB JKUBOTHOBOJCTBA: YUeOHUK
[Mox. pen.npod. M.®. Boposkora/. CI16.: U3a-Bo “Jlans”, 2007.

Unugijty F 06.04.2010

29















Lwjwuinwbh Ghuinnieynubltph Ugquiht Ugwnbihw {wjwumnwih YEtuwpwlwlywbs <whnbu
HauuoHanbHas Akaaemus Hayk ApmeHuu Buoanoruueckul XypHaan ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

e Onpdwmupwilwl U inGuwlywll hnpdwdlibp « Dxcnepumenmansuvie u meopemuueckue cmamopu®
» Experimental and theoretical articles ¢

Biolog. Jour nal of Armenia, 2 (62), 2010

COMPLEMENT FACTOR H Y402H FUNCTIONAL
POLYMORPHISM IN PATIENTSWITH ISCHEMIC STROKE
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G. GRIGORYANS?, P. B. MORGAN?, A.BOYAJYAN!

Ynstitute of Molecular Biology NAS RA, imb@sci.am
2 Cardiff University, Great Britain, morganbp@ carfi#c.uk
33t. Gregory the Illuminator” Scientific Medical ®¢er MH RA, haycowl@web.am

The present study was focused on the assessmen#@?@H functional
polymorphism of the complement alternative pathwagulator, factor H, in
ischemic stroke. For this purpose comparative detetion of the blood serum
levels of total factor H and its 402H and 402Y w=ats in 39 patients with ischemic
stroke and the same number of age- and sex-mathkatthy subjects was
performed. In addition, the correlation betweersthparameters and blood level of
C-reactive protein was assessed, and genotypeeinegwof Y402H polymorphism
among patients with ischemic stroke and healthyviddms were determined. The
results obtained suggest implication of factor Hrtigularly its 402H variant, in
postischemic inflammatory response.

Ischemic strok- factor H — Y402H polymorphism C-reactive protein

Stfyur) wphuunnuitipp mynyus E qiwhuntym nudyykubkinnh uygpunpuiipuyhtt mnm
Yupquujnppsh® H gnpénuh Y402H  pmiblghnty  wnjninpdhqup  hotadhly Yupdush
dunfwitiuly: Ujn tuquunumualyny hpugnpdfly & H qonpéntih, tpur 402H b 402Y wnwppbpuiljitiph
dwljuprujutph hwdbdunwlut npnonudp 39 hotiuhly Yupduény hhquimitph b tpubg
ubpn] m hwwwlny hudwgunuupiuing tngl putulfh - wpnne widwtg wpput
oh&mlynud: Pugh npuitihg, quthunngty £ il npnoqws sunhwithpibph bt wipyuitt Uk C-
nhuljnpy] uyhnwlynygh dwljwppujutph dholt hwdwyuunwupuwinipyniip, npooty &
Y402H wyn hiinpdbhquh hwdwpiuljutini pymiin hhuitiqibph b wnnngubph unn: Uunmugdus
wpryniiptbpp Juymd b, np H gqopénbp, dwubunjnpuubu hp 402H wnwppbpualyp,
ukpgpuiyyus £ htnhpbuhly pnppnpuyhtt wjunnuupautth dky:

Pokudply juypijus (H gnpdnl ( Y402H wynjpunpphqul ( C-nkulinpy uygpinulingg

B Hacrosmieil pabore mana ouenka Y402H (yHKIMOHANIBHOrO MONMMOp-
¢usma perynsTopa anbTEpPHATHBHOTO NYTH KOMIUIEMEHTa, (akrtopa H, npu
nmemudeckoM uHCynbTe. C 3TOH Ienblo OBUIO IIPOBEACHO CPAaBHUTEIHFHOE
omnpezesneHue yposHeir dakropa H u ero 402H u 402Y BapuaHTOB B CBHIBOPOTKE
KpoBH 39 OOJIBHBIX UIIEMHUYECKMM MHCYJIBTOM U TAKOTO JKE€ KOJIMYECTBA 310POBBIX
JIML, COOTBETCTBYIOIINX OOJILHBIM 110 BO3pacTy u mnoiy. Kpome Toro, mposenena
OLICHKA KOPPEJINK MEXTy OIpENeIeHHBIMH IIapaMeTpaMu U ypoBHeM C-peak-
THUBHOTO OeJika, a Takxke ornpeaeneHbl yactotsl Y402H nmomumopdusma y 601bHBIX
U 370pOBbIX JUL. [loayueHHbIe TaHHbBIE CBUACTENILCTBYIOT O BOBJICUEHUH (hakTopa
H, B yactHocTu ero 402HBapuaHThl, B HOCTHIIEMUYECKUI BOCIIAIMTENBHBIN OTBET.

Hwemuueckuii uncynrom - paxmop H - YA02Hnorumopgusm - Cpeaxmuenuiii 6enrox
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The inflammatory response plays a decisive rolpathophysiology of ischemic
stroke (IS): on the one hand the response is gbiotgard the removal of necrotic tissue
from the ischemic area; whereas, on the other hiaed|arges the ischemic area and the
severity of disease [reviewed in 6]. In additidme systemic inflammation also plays a
central role in IS [reviewed in 6].

The complement system is a major mediator of inffetion. It is a cytotoxic
host defense system that normally functions to ieke foreign pathogens and to
opsonize necrotic and apoptotic cells. Activatioh complement by the classical,
alternative and lectin pathways generates opsomingphylatoxins, chemotaxins, and
membranolytic complexes. Complement dysfunctiorterations in its regulatory
mechanisms and undesirable activation, contributegpathology of many human
diseases by damaging tissue and promoting inflalomft, 14, 24, 27].

In multiple animal models of stroke it has beenvahdhat complement plays a
key role in stroke outcome, and complement depieioproves neurological function
after cerebral ischemia [reviewed in 6]. Few stadiacluding our own, demonstrated
increased complement activities, levels of completho®@mponents and their activation
products in the central nervous system and cinculafter human IS onset [2, 9, 13, 20,
26]. It has been proposed that decreased expressimomplement regulators is a
possible mechanism of tissue damage during isclza¢h®, 21]. However, data on
complement regulators in stroke are very limited.

Complement factor H (fH) is the major fluid-phasgulator of the alternative
pathway of complement and plays a key role in adiiig complement activation [4,
14, 24, 27]. Within the fH molecule there are birglsites for C-reactive protein (CRP)
[7, 8, 11], systemic inflammatory marker [reviewiad?2], predictor of risk of coronary
events [5, 18], and indicator of IS severity antcome [reviewed in 6, 19]. Aommon
T—C single nucleotid@olymorphism(1277T>C) in exon 9 of the fH gene (rs1061170)
resulting inTyr(Y)}to-His (H) substitution at position 402 (Y402H) of the fH poéptide
chain, has been shown to associate with some @deeanditions characterised by
altered inflammatory response, including atypicaimolytic uremic syndrome, age-
related macular degeneration (AMD), and coronarthdisease [15, 17, 23, 30]. The
Y402H polymorphism occurs in the SCR7 region of ge@e which has the overlapping
binding sites for CRP [7, 8, 11]. It has been shawat carriers of 402H have an
increased risk for cardiovascular mortality and AMIDd the association of the Y402H
polymorphism with increased CRP levels has beearteg [12, 15, 17, 30]. Two reports
were focused on association of Y402H polymorphisitth WS, and the results obtained
are controversial [23, 28].

Our previous studies demonstrated alterations & dhiernative complement
pathway [2, 3] in IS. In the present study we perfed comparative determination of the
blood levels of total fH and its 402H and 402Y eats in patients with IS and healthy
subjects. In addition, the analysis of correlatlmetween these parameters and blood
level of CRP was performed, and genotype frequesfc§H Y402H polymorphism
among IS-patients and healthy subjects was studied.

Material and MethodsThirty nine patients (females 27; mean age + SD1&@Aears) with
acute IS symptoms developed within 24 hours andstme number of sex- and age-matched
healthy controls entered the study. The patient® wecruited from “St. Gregory the llluminator”
Scientific Medical Center of the Ministry of Healtf Armenia. Stroke subtype was classified
according to TOAST definitions [1]. Eight patiettad cardioembolic stroke, and 31 - large vessel
atherothromboembolic stroke. Stroke severity wawrest using the US National Institutes of
Health Stroke Scale. In this trial, patients witbdarately severe baseline strokes (median score
17; lesion volume + SD 65541+63745Mmvere involved. Diagnosis of IS was based on céihi
history and neurological examination and was camél by brain computed tomography (CT)
imaging and basal laboratory tests. Thirty two gr@s presented anatomically relevant CT
hypodense areas in subcortical parts of caftblemispheres and 7 in brain stem. Twenty eight
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patients had hyperlipidemia, 18 had hypertensidra@arterial fibrillation, 10 had coronary artery
disease, and 8 had diabetes mellitus; 19 patiemt® wurrent smokers, and 9 were alcohol
consumers. Three patients previously had strokel@ngiatients had positive family history of IS
(6 - maternal heredity, 7 paternal heredity)Thirty nine age- and sex-matched healthy volunteers
without family history of 1S, myocardial infarctiprand diabetes mellitus served as a control
group. No special studies have been performedsesashe progress of atherosclerotic process in
the healthy subjects group. Subjects with conctidieseases or conditions interfering with the aim
of this study, such as inflammatory, infectious,amtoimmune diseases, vasculitis, myocardial
infarction, cancer, hematological diseases, sexemal or liver failure, gynecologic or urologic
diseases, any surgical interventions within thevipes 12 months, and those on immuno-
modulator drugs, were not included in the study.stibjects were Armenians living in Armenia.
Informed consent was obtained from all study pagudiots or their legal representatives. The
Ethics Committee of the Institute of Molecular Rigy has approved the study.

Blood sampling of IS-patients was performed at &dion, before any medication was
applied. Practically fasting blood samples werdectéd by venipuncture at 9:00-10:00 a.m. (first
sampling) in appropriate tubes and kept on icesfbmin. After that the blood was centrifuged at
3000g for 15min at % to separate serum from blood corpuscles. Theirsstaserum samples
were stored in aliquots at -%D and thawed immediately prior to use.

Concentrations of total fH and fH 402H variant imetserum of study subjects were
measured by in-house enzyme-linked imunosorberayaSLISA) as described earlier [9] on
“Stat Fax 3200” (Awareness Technology Inc., USApaatus in 96-well microplates at 492 nm.
Concentration of fH 402Y variant was calculatedsmptraction of fH 402H variant level from
total fH concentration and expressed in milligrames 1 liter of serum (mg/L). The ratio of 402H
and 402Y levels was used to identify genotype feagy of Y402H polymorphism as described
earlier [9].

Concentration of CRP was measured by immunonepletamassay on a BN Il analyzer
(Dade Behring, Germany), using commercially avddakits (Dade Behring, Germany), as
described by the manufacturers. Concentration d? @Rs expressed in milligrams per 1 liter of
serum (mg/L).

SNPanalyzer web-based software [29] was used forpeessential statistical analyses of
genotype and allelic frequency data. The distrimgi of genotypes for all studied SNPs were
checked for correspondence to the Hardy-WeinbergMHequilibrium. Allelic (gene) and
phenotype frequencies in the patients and contmligs were compared. Allelic and phenotype
frequencies were calculated according to the olesemumber of genotypes. The significance of
differences between phenotype and allele frequengieboth groups was calculated using
Pearson’s Chi-square test.

For analysis of the total fH, its variants and CRRels “Graphpad Prism” (GraphPad
Software Inc., USA) software was appli€toup statistics, otherwise indicated, was exprksse
mean+SD. The unpaired two-tailed Studentgedt was used for evaluation of intergroup
differences in the levels of total fH, its 402H a#@RY variants, and CRP. Pearson’s correlation
coefficient (r) was calculated to assess relatipsshetween measured parameters. P values less
than 0.05 were considered significant.

Results and DiscussionWe observed a significantly increased serum legéls
total fH in IS-patients compared to controls (2944.8 vs. 265.6128.4; p=0.0042).
According to the results obtained, genotype fregigsnof fH Y402H polymorphism in
IS-patient and control subjects did not differ giigantly from each other (p>0.5).
Further analysis showed that the levels of 402Hawarwere significantly higher in
heterozygous IS-patients compared to control stilfjee0.024), whereas no difference
in 402Y variant levels between [S-patients and rgubjects was observed (p>0.05).
In case of patients, we found no difference betwgal fH levels of mutant variant
carriers (YH+HH) and standard variant homozygo¥¥)((296.6+50.4 vs 293.0+41.9;
p>0.05), whereas in control subjects the totalleweéfH in YH+HH were significantly
lower than YY (255.0+24.4 vs 283.2+27.32; p=0.09he results obtained are
summarized in Table 1 and Figure 1.

The data are expressed as whisker box plots; tRerduresents the 25th—75th
percentiles, the median is indicated by a horiddmga across the box, the whiskers on
each box represent the 10th—90th percentiles.
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Table 1. Genotype, allele, and carriage frequency of fH Y4@dlymorphism
among IS-patients and healthy controls

Controls Patients
Target Absolute number Absolute number P
(Relative number, %)  (Relative number, %)
YY 14 (0.36) 13 (0.33) >0.05
Genotype  HY 22 (0.56) 22 (0.57)
HH 3(0.08) 4 (0.10)
Alld Y 50 (0.64) 48 (0.61) >0.05
€ H 28 (0.36) 30(0.39)
Carri Y 36 (0.92) 35 (0.90) >0.05
arrage 25 (0.64) 26 (0.67)
500
402H, p = 0.024 402Y, p >0.05
400 —_
-
B0 300
3 T
E 200 T
w T -

patients controls patients controls

Fig. 1. The levels of fH 402H and fH 402Y variants in tHedul of
heterozygous IS-patients and control subjects.

We found significantly higher serum CRP levels Brgatients compared to
controls (23.3+17.6 vs. 4.25+2.2, p=0.00002). Theels of CRP in the serum of fH 402
heterozygous |S-patients correlated with the levelsfH 402H variant (r=0.52,
p= 0.002), but not with the fH 402Y variant levéis= -0.06, p=0.731). No correlation
was observed between the levels of CRP and fH marin control subjects (402H:
r=0.02, p = 0.97; 402Y: r =0.35, p=0.28).

In this paper we focused our attention on Y402Hcfiomal polymorphism of
complement alternative pathway regulator, fH, irbiSevaluating the levels of total fH,
and its 402H and 402Y variants in the blood of gqa8 with IS and healthy subjects.
The data obtained demonstrated that in IS-patidetdevels of total fH are higher than
in controls due to increased levels of its 402Hantwariant, which may be responsible
for alterations in the alternative complement cdscademonstrated in our previous
studies [2, 3].

As it was mentioned in the introduction, the dagkevant to association of fH
Y402H genetic polymorphism with IS, presented anlywo reports, are controversial
[23, 28]. This discrepancy may reflect populatiaffedences of study subjects. Our
present data, indicating no association between2M4@olymorphism and IS in
Armenian population, are consistent with the onethi§ reports [23]. However, the
sample size of our studipes not allow definite conclusion.
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Our data also demonstrated positive correlatiowéen the levels of CRP in the
blood of fH 402 heterozygous IS-patients with teeels of fH 402H variant. That may
reflect diminished binding of denaturized CRP to46RH variant [10], since decreased
level of blood Ca2+ in IS [16] may promote CRP atemation [10].

Thus, the present findings clearly demonstrated theolvement of fH,
particularly its 402H variant in the developmentsgstemic postischemic inflammatory
response.
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2z QUU Ykhnwhwpwhnipui b Zhnpnkmnghuyh qunuljul [Elninpnih
Zhppnlynnghuyp b djhwpwinigepui phunpuinnin

Zpuqnuit ghkwnh oph npulh quwhwndwb buywwnwulny 2004-2006p. dbp
Unnuhg mundtwuhpyl) £ ghkinh hwnwljughtt duntbwt b pugwhwjndly) ku
hhliwljuwt  Yhiwwpwgwhwynhy hwtnhuwgnn  judpbpp: Qph npulh quwhwinnudp
Yunupdly b opuljktuwpuitialjmt Uh puwth dbpnnutph (BMWP ASPT, EBI  FBI)
hunfunpmpjut  fwiuupuphny:  Mumdbuubpdl) B Ghpundws Yhwwputalju
qopdulhgiibph b npng hhypnphdhuuitt gmguithyiph. (hwitipughtt wqow, $nudun,
©UN5) Juyp: Uwpdwphh uvnnphtt hnuwbpmd b Zpuguitt ginp Shuudly gminhg
htnn plljus hunnfudmy gph npuiljp quwhwnnyly E own junfk (huduinuljut £ pooyp
opquitiuljutt wipunnunjudmpynit), Zpugnuibt gliinh Reth gymnhg htwnn b Upqih dnpoud
puljws hunnuisiipmu oph npuljp quuhwumly E, ;junk (huuiuljutt £ npnpwljh op-
quituljut wnunnufudsmpynilr), hul) Zpugnuitt ginhtt Twpdwphly quulh puninljmg
htnn pliljus hunnjwsmd oph npuljp  qurhuwinyky b ,uhghuk (hwjwbwljw £ npnp
opquiuljuitt wnnninjudnipinih):

Ykhnwpwguhuynnd (qlwnkph opp npuly ( hunnwuyhl puntinu

Jlns ouenku kavectBa Bozbl peku Pasman ¢ 2004mo 2006 romsl Hamu Hccie-
JloBanach JIOHHas (ayHa pekd W ObLIM ONMpeeeHbl OCHOBHBIC TPYIIbI OMOMHIIH-
karopoB. IIpu momoru verbipex MeronoB Ouonsmukauud (BMWP ASPT, EBIlu
FBI) Gbuta mpoBeleHa OIGHKA KadecTBA BOINbI HA DA3NMYHBIX YYACTKAX PEKU.
[poBomiuch PabOTBI IO OMPEICICHUIO CBS3M MEXKAY NPHMEHEHHBIMH OHOTH-
YECKUMH HHACKCAMH M HEKOTOPHIMH THMAPOXMMITYCCKAMH [IOKA3aTesIMU  (MHHE-
panbHbIi asor, docdar, TIBKS). B HmwkHem TeueHun p. MapMmapuk U Ha ydacTke
c.l'eramey KadecTBO BOIBI OIICHEHO Kak “OdeHb xopomree” (Hammume craboro op-
FaHHYECKOro 3arpsi3HeHus). Ilocie ¢. BKHHM U Ha ydacTKe yIuenbs Ap3HH KaueCcTBO
BOIIBI OLICHEHO Kak “xoporree” (BO3MOKHO HEKOTOPOE OPraHHYECKOE 3arpsi3HEHNE), a
Ha ydyactke p. PaszmaH nocne BrnajzeHust p. MapMapHK KauecTBO BOJIbI OLCHEHO Kak
“mocpencTBeHHoe” (BO3MOKHO Cpe/IHEe OPTaHIMIECKOE 3arps3HEHIIE).

Buounodukayus — kauecmeo 600bl pex — OOHHAS PayHa

In order to estimate the water quality of HrazdaweR in 2004-2006 the
bottom community of the river was studied at@ main bio-indicators were
identified. Four different biotic coefficients (BM® ASPT, EBI and FBI) to
study several parts of the river (the studying t®)invere used. Relation of the
biotic coefficients and the hydro-chemical indigatof water (mineral Nitrogen,
Phosphate, BOD5) was studied. At the dawn strealtasfnarik River and at the
river section flowing out of Getamech village thater quality of the river was
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estimated to be “good” (probably having some lefebrganic pollution). At the
section of the river flowing out of the Bjni villagand at the section at Arzni dzor
the water quality of the river was estimated td‘g@od” (probably having some
level of organic pollution. At the section where iderik stream joins Hrazdan
River the quality of water was estimated to be “med (probably having some
level of organic pollution).

Bio-indication — water quality of river — bottom community

Zpugnuitt glinp Upwpu ghnh junonp quuaajubiphg b npp jupbnp towtulnipimnis mh
Zuguunwth  nbnbumpjut  qupqugdwt  gopdnud 1] Zpuqpub ghnh  9ph  npulh
Ybipwhuljnuip uplnp b gpuyhtt nbumpubbph jurwjupdwt, dwubuynpuybu  ghnh
wpiynitiu] b oqinuugnpduut inkuwtinhg:

Zunufuyhtt umbughtt yunuitng puquwphy judpkp hwinhuwinod & gph npuyh
YEuuwpuguhwyinhsutp: @ph npuljh quuwhwwindwi hpdp jupnn B swnuygly hwnwuyhte
YEunuuhutph  puquuquimpmip  jud  hudwlbgmpmoiuubph  juemgduspuyhte
(hwuwlfuyhl, Jupqupubuub), pwtwluluwi b $mulghntuy gniguithoubpp (ophtwly’
Judptph wnwbidiugnidt pun uidw nhugh), phninhly gnpéwiljhgutpn:

Yhwwpwguhuwynhsubtpl Ruwnpnud ku pun Hynnghwljut
wnwbdtwhunlnipniiibph b pudwinid htnbywy fudpbph®

»  wihwwnwlwi, npp hhdpnud pujws G wnwbdyulutph swup,
wunupbkpnipiniup, windw] wnwbdbyuljubph wnuynipmiip b wyb,

» qopépupwguyhl, nph hhupnud puljws G npbk wpngbuh wpwgnipyub wdp
Jud wjugnudp (ophtiwl]” $nunnupiptigh wpwgnipniip),

»  Junnigqubpujht, nph hhupnud pujws Eu mbuwluyhtt junnigwsdpp,
unjkpwin b ny imnjkpwtn wkuwlutph pubwlp, phninhy qgnpswljhgutpp b
wy|l,

>  Hynhwdwlwnpqujht, nph hhupnud puljus Ea mbuwlught
puqUuquinipmniip b dniughntiw junnigyuspp[10]:

Tupnuyht nuunmutwuhpnipiibph dudwbuly JEuwpuguwhwynpsubnh  oqlnti-
prudp Juphih Eunwbwg sun juplnp nbnbympemiatbp tputg jEuwwupdwtiibph duuhbe
Qpuyuquiiittpp oph npuh puquuphy nundtuuhpoipmoibitp hhddws Bu phuhwljub
wbwhgh  dJpw, npp  pugwhwynnd b ppuljuimput dhugh  dh dwup:  Puly
JEiuwpugwhwynhsibph  ogumipjudp Yupkih b ww) opujuquith htnbgpuy  qwhw-
nwluin: Uwluygh vhiy wyn wihpudbyn b nmunudiuuhply b puguhwpnt) opunjuquiith
YEiuwpuquuquinipmiip b punply wyt mbuwljubpp, npnup Jupkh L oqunugnpsty npytu
Eiuwpwguhwyinhsbp [11]:

Yymp b dkpny: ‘puquui ghnh b tpu quugnp Jual Twpduphih hwonwljughi
bwntbugh  gpufjuwpwiwluwt  hhnwqnumpenibibpt hpuljubwugdtp &u 2004-2006  p.:
®npdwtiniputip ku Ybpgty Zpuqnuh Eynhwdwljwupgh htnlyw) hwndusutphg

Uwpdwphlh uninphtt hnuwp,

Zpuqrput qhmhg‘ Uwpuuphl] inwljh pruntigbjnig htnn,

Polih qyninhg htwnn,

Upqun &np,

Qhwnudky gninh mwpwsp:

Swppbp phnunwbphg puphg, wijughg b dwypndpiniikphg  hujupqws  thnpdwitnimpkpp
dhpudty b dpwlyly ki opuiljbiuwpwiinipyut Uky plunniifuwsd hwynuh dkpnnubpny [5-8]:

Zpugnuitt gknh oph npuiljh qghwhundwt hunfwp Yhpum(l b jiuwpuguhuwpndwb hbnbyug
qnpdwljhguipp’ BMWP (Biological monitoring Working Party Index), ASPT (Average Score Per Taxon Index),
EBI (Extended Biotic Index) it FBI (Family Biotic Index) [10]:

BMWP gnpduijhgp Upwilpty E Ubs Pppinwtihugh pumgpuihud opkiph Eyninghugh hunpwnnunh
Ynnuhg: BMWP gnpduiljgh npnpuwits Jpu hhliduis hiwupuguhugndwi dbpnnp  hpdp E huimhuwbmd
hnunn opuyht hunlwljwpgph Eyninghwljuits 4h&wljh quuwhunnfwb hunfwp [10]:

BMWP gnpduijhgh wipdpp npnoymd E - poinp - juipquipwbuljut - hdpbiphtt - wjunnljuiting
plnuthpubphtt hunfwpdtp dhunjnpiibph gqnutwpmy:

Ghkhuwpugwhuyndwi  ASPT  gnpsuiljhgh  ubkpluyugunid £ BMWP  gnpduljgh
huyintwpbpjws jupquputiulwb dpkph pinhwinip pih hwpwpkpnipniup (ASPT= BMWP/n, n-
huwynbwpbpjws jupqupuwbwlub pdpbph puighwbnign phyt k).
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ASPT gnpdwljhgp Ypgduwinmd £ wyunnwthwpup hwpinupbpjws jupquputuljute dpbph nbpp,
npnip nibtklinud B pupdp gmguitthpubip: Nunh ASPT b BMWP qnpdwiljhgutiph hudwintn Yhpunnudp
htupurnpnipyniy E nuyhu unftijh &oqphin quwhunnty oph npualyp:

Unniuwyy 1. ph npuljh quwhwwnnudp pun BMWP gnpsuiigh

9npéwlgh wpdbipp Sph npuiyp
>150 Jwuugnyt
101-150 own iy
51-100 Ly
26-50 ny pwpdp
<25 Juwn

Unjniuwly 2. 2ph npuljh guwhwwnnudp puwn ASPT gnpéuiljgh

ASPT 2ph npuljp
5+ ghipuquig
4.5-4.9 own Juy
4.1-44 Ly

3.6-4.0 uhohli
3.1-3.5 qphipt Jun
2.1-3.0 Juwn

0-2.0 owwn Juin

Ghtwwpwguhwynitwi EBI gnpdwiljhgp dmnhfhuh gnpsuiljgh  dbunhnpudus inwppbpulj E: Ugu
ubpnnh hpupnid puljus E wnwppbp inbuwljh wnnnnjuismputt ajunndundp hudpbph qqumtmipyuit
unnnpfwitin (Uhophly-Ephemeroptera, punjupliwitip- 7richoptera, quptutnuplihl-Plecoptera): Utp nmuhg
Yhpwndws  hwgnpr gnpduihgp” FBI gnpdwljhgp, pngpymu  ubd pyny gpughtt wnnuwwpuynpitph
Jupqupwljul fudpbp b bbpljupugduws © bknlywy  pubwdlim]. - FBI=((Xi(ti)/n, npwbn, Xi-ht'
Jupquputuljutt adpnud wnwbdijuljubph phdu E ti-ht’ Jupqupubuljub fdph injbpuinnnipyui
gmguitithop (Upudnpp), n-p*  thnpdwitidnigmud wnljw poynp wnwidquljubph php [10]:

Unmniuwly 3. &ph npuljh quuwhwwnnidp punn EBI gnpswiljgh

EBI gnpéwljgh wpdtipp 2pp npuyp
10-12-... Pupan
8-9 Ty
6-7 ns pupan
4-5 guidn
1-3 Jun

Npuku  hEnmwgmnnn  wdmpubp  hwimhuwgly i uwyuitnh  Bupuplpyus b uupundwb
ubplugugdus dubnhpp ppkt hulwupunuuppuatinn - tkpphtt opquititbpny  (jjupn, penplp, thugdwn),
hiswtu twlb JEppudnpmipmitbpp, quoijup, wpughtt hwiqnugutpp,  $hipdbinnunpy  Wmpbpp,
unudnpuwnhpughtt mnnt stwpufwsd wupmbwympejut htn dhwuhte Zowdph Jepapbppug udpuogutpp
Jbpgyty Gu Ne 2 wwubwpmduljuwb Jiuyuljutibphg: Zbnwgninmpemmbbpp junwplty u 2002-h
whwubupmdwljut - uwithnwphuygh,  topdwpbimpjutt =1 gnnhhghbiugh  unfphnith — ghuuljut
(upnpunnphugnd b Junpbiugm 64 hwughynid quitignn UUOL-nud:

Uppymiphép b phbwphmd:  Zpugnubt glinh hunnwljughtt umbnogh opuljti-
uwpwtljut numutwuhpoipniiitbpp gnyg B by, np ghnh mwppbp hundustbpnud
hwimhynud Eu hhnpnphntuntiph htnbyju) jupqupubuljut adpbpp’ vwljujunqui
npnbp (Oligochaeta), nqpnijubp (Hirudinea), thnpnuinwitth thuthjudwpdhtubp (Gastro-poda),
Unnuinntp (Gammaridae), Uhgwnubphg' puuplwiputpn (7rchoptera), Uhophlutp
(Ephemeroptera), juhpnunuhnubtn (Chironomidae), uhunyhnubp (Simulidae), Upwljubnp (77bulidae),
pnnniljubp (7abanidae), Wupdpuplunnpubp (Coleoptera): Frunjuplwtipitpnhg hwjntwpbpyty
Eu htnlyuy Ehmmhhphhpg‘ Rhyacophilidae (Martynov), Hydroptilidae (Stephens), Hydropsychidae
(Curtis), Limnophilidae (Kolenati), Psychomyiidae (Kolenati) (2], [3]:
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Sqpmuljubiphg hupntapb]ty b htnlyuwy wkewlubpp” Glossiphonia complanata (Lukin),
Glossiphonia heteroclita (Lukin), Helobdella stagnalis (Lukin) Piscicola respirans(Troschel), Haemopis
sanguisuga (Lukin), Hepobdella octoculata (Lukin), Hepobdella Iineata (O.F. Muller) [4]:
Uhophljutiphg hwpnbwpbpty bu htanlywy punwbhplbpp’ Baetis, Ephemerells, Heptageniidae,
Ceanidae [9]:

I-ht phrnuljtanh hundwp EBI gnpdwlhgp huuuwp £ 10-h, wyuhipt gl gnipp
quuhwny by Enpybu ,paupdnk npuly niikgnn (wn.4):

Unniuw 4. Zpuqnuib ginh nnwuppbp hunndwsubph gph npuilyp 7
JEuuwpwbwlwt gnpswlhgukph wpdbpukpp

Qnpéw- 2ph npuljp b gnpsuljgh wipdlpp, nhunwljkn
Uhg I 11 18 v \4
pupdp Ly
EBI npulk10 ’nﬁpitll{l{;&l; npulk 9 oJun] npuilt: 8 Jun] npuilykd
;2uun A| sqwy npull | puy npulk ;o Jun]
FBI 1wy npuiljk 4,58 4,68 npulk 3,8
npuilk 4 4,57 (hujutiw- (hwuiwlw | (hwjuiwlul
(hwjw- (hwjwiw- [Jubk npnp | uk npnp opg. | k pnyp opg.
twlui k Qui k O[q. wnuL.) wnu.) wnu.)
pnyLopg. | npn2 opg.
w wnu.)
BM Juy Ny ,Ju] npuljk Jquy npult  |,juy] npuljl 54
WP npuljk, puipapk 39 76 73
56mun.)
ASP ,qtipw- ,Uhghtt ,qtipw- ,qipuquiigh ,qhipuquigk
T quighk 7 npulk 3.9 | quugk5,6 5,6 5,4

Cun EBI gnpdualigh® IIL IV b V nhunnwljlinkpnud oph npuiljp  quwhunnly E npugbu
quytk, huy Ip' ny pupdpk (W.1.), npunbn gputigdty £ BUN5-h  hwdbdwwnwpwn pupdp
wpdtp' 1.91 Uq O2/y:

15 =Ri
- W =
= ——EBI
o]
i i H i i i i Wi

UL. 1. Zpuqnut gkinh tnwppbp nhinwljknkph
onh npulh quwhwwnnidp pun EBI gnpéulgh

Cuw FBI qnpduygh It V nhununkpnud oph npuiljp quuthunng by Enpuybu pwn juyt,
npunbn hujubwh E poy) opqutwfjut wnunninquisnipinit, huy I IV b II nhunwljtwntph
Eynnghwljuwtt Jhdwlp’ npwbu judl, npnbn hujuiwlwi E npnpuwlh  opquitwuljui
wnunnunjusmpntu (. 2.):

buswbu tpinud & Wjwup 3-hg b 4-hg, II phnwlnmd qpuiigyty B BMWP L ASPT
gnpéwhgutph twqugniyn wipdtp, U gph npuiljp quwhunnl) £ npugbu ;ny pupdpk pun
BMWP gnpsuwiljgh b ,uhohtit™ puwn ASPT gqnpéuiljgh:
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FBI

T
" s —es
3.8

—e—FBI

O =2 N W &GO

I nhun. 1 nhu. 11 nhun. IV nthun. V nhu.

Uy 2. 2puqnuit gkwnh wwpplp nhunwltntph oph npulh
quwhwwnnidp pun FBI gnpsuiljgh

BMWP

80
60
40

e ——BMWP

I nhun. I nhun. 1 nhun. IV nhun. V nhun.

UY. 3. Zpugnuit gkinh mwppbp nhinwljtinkph oph npulh quwhwnnudp pun BMWP

qnpsulgh
) \_‘__‘ SV RAori
4 = —
2 1
o4
I nhwn. Il nhwn. Il nhwn. IV nhun. V nhun.

Ul. 4. Zpuqnutt gkinh tnwppbp phinwljknbph
onh npulh quwhwwnnidp puin ASPT gnpéuwljgh

Puswbu plinid £ wn. 4-hg, III & IV nhinwljknbpnud oph npuljp, pun FBI, EBI b
BNWP qnpdwiljhgibph, quwhwwndbt) t npwbku ,juk, hull pun ASPT qnpéuiljgh
quwhwwnyky E npybu ,qipuquigh:

YUhpunqws JEuuwpuguhwpndwi gnpéuljhgutph b hhnpnphuhwlwt gmgu-uhoutph
Upolt YuwhiJwbnipjutt nunltwuppmpniithg wwpqdly E np opqubwljun  ymph b
hwipuyhtt mgnunh putaljh thnthnpudwt tjundwip wnun]ly qquymt £ BNWP gnpswljhgp.
QuhiJwbnipjut gnpdwlhgp hwduuwp E ok 0.68: Ppywsth b dnubunn hntth bljunndundp
wounly  qquymb k- Gk FBI gnpswlhgp,  Ynphpughnt - gnpdulhguikpp
hwduyuinwupiwbwpup huduuwp Bu gty 0.82 1 0.88:

Uyuyghuny, Zpuqruuitn glanp - griuunp quuuy Twpdwphlyp, npuntn gpuitigdly E oph
pupdp npulhujutwpun, whup E mubtwp gpujut wgpbgmpmnit Zpugnui ginh opp
npuiljh Audnpdwt Ypu: Uhiynhe Uwpuwphljp Zpugqnuit glinht puntigbinig hkwnn pujws
hwnjwsnmu (Zpugnui punuph nwpwspnid) nhndmd E ghnh oph hudbdwwmwpwup
guidp npulj:
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dhpghthu wwwm&wnep wy k, np Zpuqnut ghwp, hnubing  Zpuqnut punuph
wnwpwsdpny, hp dby b tbpuend YEugunuyht b wpynibwpbpulut hnupwepbp: 2k-
nuqujnd wnunundwb (nipe wnpniubph puguljunipjui b hiphwdwppdwt wpn-
ghulitiph punphpy Zpwqnuti qkwinh gph npuljp wunhdwiwpwp Yepuljubgjnd £ (Rouh
gmunp nwpwsdp, Upqup dnp) b wppbt Ghnudby gminh tmwupwspnd (bwjupwtn Gplhwh
punupp) oph npuiljp quuwhwwnynud k,pwwn juk:
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HCCJIEJJOBAHUE BJIUSIHUS MOJMETHUJIATA
2—-AUMETHJIAMHHO) 5TUJIOBOI'O AMUJIA
N—(II-METOKCUBEH30MJI)-DL-®EHUJIAJIAHUHA

HA BHEKJIETOYHY1IO ®OHOBY1IO 2JIEKTPUYECKYIO

AKTUBHOCTb OJIMHOYHBIX MOTOHEMPOHOB
CIIMHHOI'O MO3T'A KPBIC ITPU JIEBOCTOPOHHEW
JATEPAJIBHOM TEMUCEKIIUA

T.C. XAUATPSH, U.P. KAPAIIETSH, B.O. TOITY35H,
T.K. KHIIPUSAH|, 3.10. APYTIOHAH

Hucmumym monkoil opeanuuecko xumuu um. A. JI. Muoxcosna HAH PA,
Epesanckuii 6azoebii meouyunckuii konnedice Ne 1

OGcysxmaercst BOPOC NPUMEHEHHS HoaMeTniara 2 — @UMETHIAMHIHO) 3TH-
nooro amuna N — (1 — mertokcubensonn) — DL — (eHunananuta y Kphic ¢ Jie-
BOCTOpPOHHEH JlaTepajbHOi TeMUCeKlued crnuHHOro Mmosra. IlomydeHHbie pe-
3yJBTaThl CBUACTENBCTBYIOT O MOIOKUTEIBHOM d((hEKTe TaHHOrO COCAUHCHHS
Ha (DOHOBYIO aKTHBHOCTb OJWHOYHBIX MOTOHEHPOHOB CIIMHHOTO Mo3ra. Peruc-
Tpalus M aHaiu3 BHEKIETOYHOIH (POHOBOIH aKTHBHOCTH OAMHOYHBIX MOTOHEH-
POHOB CIIMHHOTO MO3Ta MPOBOAMINCH [OCPEACTBOM CIICLMATBHBIX MPOrPaMM B
pexume on — line.

Momoneiporsl — cnunnoi Mose — (hoHo8ast aKMueHOCmb— tiodmenunam 2 — Qu-
Memunamuno) smunoeo2o avuoa N — @@ — memoxcubenzoun) — DL —
penunananuna — cemucekyusl

Mumuuhpyty E npubphiun 2 ( (ghutphiudhin) tehy wdhnh N ( (0 (Ubp( opuh-
phugnh)(DL(bEUpuywihiuh wqnbgmpmiup wnbbnibtph dnnn npumntnh  puwnbpug
Yhuwhwundwt ghypmd: Unwgjws nduybpp Jiuymd B wnbtntubph npunntnh
wmnutidhtl pupduitibypnitibph Guljnughtt wilpnh-ympjub Jpu npujut dhugnipjut
npuiljutt wqpkgmpjult twuht: Onumntnh wewbdht supdwibpnitkph  wpnw-
pooughlt Buytnughtt wjnhymput gputgnidp b Yhpmdmpniip junwpdl) B
hunnmyy Spugptipny’ on(line nhidhunu:

Cupdwlibjpnibkp ( nphninkn ( EjpulEnughl wlnpynyendl (jnpudtppjunn 2 (
(ppltppyundpiin) tpfy wilpn N ( (n (dEpopufplhqnfy) ( DL ( plbfyuyubpih (
ypuwhunnnid

In these series of investigations the issue ofute of iod-methylate 2 —
(dimethylamino) ethyl N — (p — metoxybenzoil) — Blfenilalanyn amid on rats
with the left — side lateral hemisection of spinatd is discussed. The obtained
results show the protective effect of that substaoo rats spinal cord single
motoneurons background activity. The recording amalysis of the extracellular
background activity of single motoneurons of spie@id were done by means of
a special software in on—line mode.
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WUCCJIEJIOBAHUE BJIMSIHUS HOAMETHIIATA 2—(IUMETUIAMUHO) DTUJIOBOI'O AMUJIA N—(I-METOKCHUBEH30MJI)...

Motoneurons — spinal cord — background activityf-i@dmethylate 2 —
(dimethylamino) ethyl N — (p — metoxybenzoil) —Bfenilalanyn amid —
hemisection

OO01Ien3BecTHO, YTO TsDKENAs KIMHUYECKas KapTHHA, BBICOKAs CMEPTHOCTD,
crnabast pe3yIbTaTUBHOCTD JIEYCOHBIX BO3AEHCTBHUI NPH OPTaHUYECKUX ITOBPEKICHUSIX
cnuaHoro Mo3ra (CM) BBI3BIBAIOT YYBCTBO IJIyOOKOH HEYIOBIETBOPEHHOCTH, Kak Y
KIMHAIUCTOB (HEHPOXUPYProB, HEBPONATOIOrOB), TaK W y MPEICTABUTENCH TEOPETH-
YeCKON MeAUIHHBI (Heipo(hH310TI0roB, ONOXUMUKOB, (HapMaKoIOroB, HEUPOTHCTOXH-
MHKOB H 1p.). JIOCTIDKEHHMs METWIIMHCKON HayKd BO BTOpoi monoBuHe 20-T0 Beka
CIIOCOOCTBOBANM CHIKEHHIO CMEPTHOCTH TIpH TpaBMaThuieckoi 6omesan CM [4]. Ox-
HAKO CTOMKOCTh COMAaTMYECKHUX M BETeTaTHBHBIX HEHPOr€HHBIX HAPYLICHUH SBIISETCS
MIPUYMHON WHBAIMIM3ALMH MONABILIIONIET0 OOJIBIIMHCTBA OONBHBIX C MOPAXKECHHSIMH
CM, BO BpeMs KOTOPBIX HapylIaeTcsl MPOBEJEHHUE HEPBHBIX MMITYJIbCOB. Bblmensio-
JKEHHOE CBHJIETEJILCTBYET O BAXXHOCTH M aKTYaJIbHOCTH ITPOBEICHUS COOTBETCTBYIOLINX
HayYYHBIX HCCIIEOBAHHM, HAIPABIEHHBIX Ha pa3paboTKy HOBBIX CIIOCOOO0B JICUSHHUS ITO-
ro BechMa TspkEnoro Hemyra. Vcxons w3 MyOJMKaIlUi, MOCBSUIEHHBIX BOCCTaHOBH-
TEJIBHBIM IIporieccaM NoBpexaEHHOro CM, MOXKHO BBIIEIUTH TPH IIyTH UCCIIEJOBAHUS:
1) wuccrenoBaHHE OTUX TIPOLECCOB O3 MPUMEHEHUS KAaKUX-IHOO MpernapaTos;
2) npUMeHeHHEe PEHHHEPBALUK U30JIMPOBAHHOIO BCICACTBHE MEPEPE3KH KaymalbHOrO
yaactka CM; 3) monucku cpeacTs, CTUMYITUPYIONINX U ONAronprsATCTBYIONIUX POCTY BO-
JIOKOH MOBPEXAEHHBIX myTei CM.

PesynbraThl HcclieoBaHUM, NONyYeHHbIE Ha 1-M IYTH, CBHIETENLCTBYIOT O
TOM, YTO TpoOiieMa BoccTaHOBJIEeHMS mpoBoguMocTd CM y MIIEKONMMTAONIMX, MOCHIE Ta-
KHX €ro TsDKEJBIX MOPAKEHUH, KaK IOJIHAS XOPAOTOMUS, YIUPAIach B HEIPEOIOIHMMOE
JO TIOCJIEIHETO BPEMEHHU IPENATCTBUE TJIaBHBIM O0Opa3oM IOTOMY, YTO B MeECTe
MOBPEXK/IEHHUsI 00pa30BBIBANICS IUIOTHBIA PYOLOBBIH Oaphep, OJOKUPYIOLIMHA MO3/1HEE
HaOJO/IaeMblii pereHepPaTUBHBIA POCT HEPBHBIX BOJIOKOH. J[aHHbIE, TIONMy4YeHHbIE Ha 2-M U
B OCOOEGHHOCTH Ha 3-M IYTH HCCIIEJOBaHUIl C MPUMEHEHUEM HEKOTOPBIX MpPEerapaToB
(rmpomen, tmporenant, mupornH, AKTI, koptusoH, aHTHOmactudeckde BermectBa, NGF,
TOPMOHATBHBIE W (DEpPMEHTHBIC Tperaparsl W JAp.) W ONPENENEHHBIX BO3IEHCTBHIA
(obmyueHne, TpUMEHEHHE PE30POUPYIONIMXCS TPAHCIUIAHTATOB, MIUIAIOPA W Ip.), MO-
Kas3aJd, 4TO IpPH IOJHOW XOPJOTOMHHM MOXKHO JOOMTHCS PasHOH CTENeHH U HPOJOIDKH-
TEJBHOCTH BoccTaHoBNeHMs (yHknmid CM M mpopacTaHHsl MHTPACIMHAIGHBIX BOJOKOH.
OnHako MaJOYMCIIEHHOCTh MOJIOKUTENBHBIX pE3y/IbTaToB, MX HECTOMKOCTb, HE BCErna
MMEIOIeecs] COOTBETCTBUE PEreHepaliy W MOTHOLEHHOCTH BOCCTAHOBICHHMS (DYHKIWH,
Pa3HOPEYMBOCTh PE3Y/IBTATOB B OTHOIICHMH ONHOTO M TOTO JKE Mpemapara (Hampumep,
MMpOMEHa) WM  Crocoba  BO3ICHCTBHS  (HampuMmep, TKAHEBBIX —TPAHCIUIAHTATOB),
Halmune NOOOYHBIX JeHCTBHI (Hampumep, OT aHTHONACTHYECKHX BEIIECTB) M T..I.
YKa3bIBAaIOT Ha HEOOXOMMMOCTH YIIYOJIEHHOrO HW3YUeHHS! JTOH CIOKHOH, HO B TO JKe
BpeMsi B&XKHOW IMpOOJIEMbI KaK B TEOPETUYECKOM, TaK M B MPAKTUYECKOM OTHOIIEHHAX. B
paborax [1 - 3, 5, 10] paccMaTpuBarOTCs BOMPOCHI O COCTOSHHHM BOCCTAHOBHTEIBHBIX
nporieccoB mpy noBpekneHn CM y MIISKOMHUTAIONMX U MPH BO3JCHCTBUSAX B ITHX CIY-
YasX pa3HBIX TperapatoB. I[ToMuMo OOCYXKHEHHS OONBLIOrO JIMTEPaTYpHOrO MaTephaia
[0 JaHHOH mpoOJieMe LEeHTPaTbHOE MECTO 3aHMMAIOT OPUIMHAJIBHBIE AKCIIEPHMEHTAIb-
HBIE JIaHHBIE C MOMOIIBIO ANEKTPO(MU3HOIOTHYECKHX, HEHPOMOP(OIOrHUecKuX, THUCTO-
XUMUYECKUX METOMK M MAaTeMaTH4YeCKOW CTATHCTUKE I10 CPaBHHUTEIBLHOMY H3YYEHHIO
3(Q(}EKTUBHOCTH KaK OTHENBHBIX IPENapaToB HATYpaIbHOIO M CHHTETUYECKOrO IPOUC-
XOXJIEHUS, TaK U UX Pa3HbIX COYETAHWH U CIIOCOOOB BO3AEHCTBHS NMPU HMOBPEKICHHUIX
CM.

W3BecTHO, YTO B KOPPErHPOBAHUU COMATHYECKMX M HEHPOTEHHBIX HapyIIECHUN
HE BTOPOCTETICHHA POJIb IPOM3BOAHBIX XONUHA (I(QUPBI U aMHIbI), 3aCITY)KUBAOIINX CY-
LIECTBEHHOI'0 BHUMAHUS C TOYKH 3PEHUSI 0COOEHHOCTEH NX CHHTe3a U OMOIOrH4ecKOn
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aKTMBHOCTH U SABJIAIOMIMXCSA TI0 XMUMHUYECKOH CTPYKType CHHTETHYECKMMHM aHAJIOTraMu
HelipoMenuaropa anerunxoiuna [1, 6, 11, 12].CornacHo pe3ynbTaTaM HCCICIOBaHHMA
[12, 14-17],npOou3BOAHBIMU XOJMHA €CTECTBEHHOTO MPOUCXOKICHHUS OCYIIECTBISETCSI
psn BaxHEHIMX (GYHKIMIT B OpraHu3Me 4eloBeKa U )KUBOTHBEIX. BMecTe ¢ TeM mpomo-
JKAIOT OTCYTCTBOBATh CBEICHUS OTHOCHUTENHHO MPHUMEHEHHS d(UPOB M aMHIOB XOJIHHA
IIpY CIIMHHOMO3TOBBIX IOBPEXICHUAX PA3JIMYHOMN CTETIEHH BBIPAXXEHHOCTH.

B naHHOW SKclepUMEHTaJbHOW paboTe, y4HuThIBas OCOOEHHOCTH MOpdo-
(U3NONOrNUecKnX, OMOXMMHUYECKHX, TMCTOXMMHYECKUX IPOLECCOB IOBPEKIEHHOIO
CM ¥u cucteMbl HEHPOIHIOKPHHHOM PErysiiuk opraHu3ma [6], mpoBOIUTCS MOMBITKA
HCCIIeI0OBaHMUSI MUKPO3JIEKTPOGHU3HOIOIHYECKUMH METOAaMH BIIMSIHUSL OJHOTO U3 CHH-
TE3UPOBAHHOTO HAMH aMHJIOB XOJHMHA — flomMeTHnara 2— (IMMETHIAMHHO) STUIOBOTO
amuma N — ([@— metoxcubersonn) — DL—penmnanamuna (MI3A®D) npu neBocTopoHHeid
narepanbHoi remucekimi (MC) CM Kpbic ¢ LENbIO JajbHEHIIEro U3ydeHUs ero BO3-
JCICTBHS Ha MHTHOMpOBAaHUE pOCTa pPYOIIOBOM TKAHM, C OJHOW CTOPOHBI, a C JIPyroid —
CTHMYJIILIMM OTHM COEAMHEHHEM pPOCTa HEpPBHBIX BOJIOKOH, YTOOBI JOOWUTBCS CTOMKOTO
BOCCTaHOBJIEHUsI TpoBouMocTy CM.

Mamepuan u memoduka. KcriepuMeHThI octabiaeHbl Ha 30 GenbIx Kpblcax — camuax,
maccoii (210-230r), pa3enéHHbBIX Ha CIEAYIOLHE OAOIBITHBIE IPYIbL: nepBast — 109K3. — uH-
TaKTHBIC )KUBOTHbIE; BTOpas — 109K3. — KMBOTHBIE ¢ JeBOCTOpoHHe# JarepansHoit [MC CM Ha
yposHe T8-T9; Tperbs — 105K3. — KHUBOTHEIE ¢ IeBOocTOpoHHeil narepansaoii 'MC CM Ha ypos-
He T8-T9, nonyuaBuive B TeueHne 1 Mmecsila €XKEIHEBHO COYCTAHHBbIC WHBEKIMU I7LZ[3A<I) B
mecto nospexacHust CM (zozupoeka — 200MKI/KT Macchl )KMBOTHOTO, HHAMBUAYaJIbHO). Ilocie
MPOBE/ICHUST  KIIMHMYECKUX HAONIONCHHH M Ja4yl IperapaToB Ha BCeX 3 IPyIIax >KMBOTHBIX ObLTH
MOCTaBIEHbl  3IEKTPO(PU3UOIOTNYECKIE BKCIIEPHUMEHTBL.  MUKPO3JIEKTPO(H3HOIOTMIECKIMU  Me-
TOJAMM MOCPEICTBOM CTEKISIHHBIX ~MUKPODJIEKTPOJOB  IPOM3BOMIIM  SKCTPAKIETOYHYIO — pe-
TUCTPALMIO BHEKJICTOYHOW (DOHOBOM deKTpuueckod akTHBHOCTH (PA) ONMHOYHBIX — MOTOHEH-
poroB (MH) Benrpamstoro pora CM kpbic. OTBefieHHe aKTHBHOCTH Hcclenyemsix MH mpoBo-
T CTEKJISTHHBIM MHKPOSJICKTPOAOM C JMaMEeTpoM KOHuMka 1—2 MK, 3amonHeHHoM 2M pactBo-
pom NaCl. Perucrpaumro @A MH mnpoBomi ¢ TOMOIIBIO CIEIUAILHO pa3pabOTaHHOW Mare-
MAaTHYEeCKOM Mporpammbl, obecrieurBaioieii B pexxuMe ON-line cenekuuio CraiikoB MOCPEACTBOM
AMIUIUTYJHOM JMCKPHMUHAIMM CIIAHKOB ¥ IOCICAYIOIMM IOCTPOCHWEM KyMYJIITHBHOM WM-
MyJIb,CHOH TUCTOTPaMMBbl ISl BHIOOpa HEOOXOAMMOIrO PEXHMA 3allMCH BBI3BAHHOH aKTMBHOCTH
omuHounbix MH CM. AHami3 MNONMy4YEHHBIX JAHHBIX OCYIIECTBISUIM MO AJTOPUTMY, [OAPOOHO
ONKMCAHHOMY B HAIINX TPEIBUIYIHX cTarhsx [7, 8]. Bonee mompoGHO ¢ MpOrpaMMHON METOIHKOM
HAIIMX YKCIIEPUMEHTOB MOKHO O3HAKOMHUThLCS B padore [5].

Pesynomamul u o6cyymcoenue. Ha puc. 1 nemoHcTpupyeTcss mpumep Kymy-
astuBHON (prc. 1, a) W cymMupoBaHHOM (puc. 1, B) IPEeCTUMYIBHBIX rHCTOrpamMM DA
onurounoro MH (riry6ura 1200mkm) B HOpMe (puc. 1, 1,a, 6, B); y )KHBOTHBIX C JIEBO-
cropouHeii narepanbHoit TMC CM (riay6una 1200mkMm, puc. 1, 2,a, 6, B) U Y )KHBOTHBIX
¢ meBocToponHeit natepansaoit TMC CM, monyyaBumx B teuenue 1 mecsa MIDAD B
BhIIIeCKa3aHHON no3upoBke (rmyomna 1200 mxwm, puc. 1, 3,a, 6, B). Kak crenyer u3
MIPUBENEHHOI0 PUCYHKA, TIOCIIEACTBHS CIIMHHOMO3IOBOT'O TIOBPEX-ICHUS IIPOSBILIIOTCS B
BHJIC YPEKEHHS BBI3BAHHOM IA4€YHOW aKTHBHOCTH OJWHOYHOIO MOTOHEWPOHA ITO
cpaBHeHHIO ¢ HopMo#. JlaHHBI 3]dekT Xopomo BHUAEH HAa KyMYJISTHBHOH IpecT-
UMYJBHOM THcTOrpamMme (puc. 1, 2,a, 1), rae HabmomaeTcss pe3koe YMeHBIICHHE YUCia
MMITYJIbCOB B Mayke, a TAkke Ha cymmupoBanHoi (17 ucr.) ructorpamme (puc. 1, 2,8). U3
pHC. BUIHO, YTO VIDA®D Bo3bIBacT y4alieHue IpecTUMYNIbHON akTuBHOCTH MH, conpo-
BOXIAIOIIEeecs NCUC3HOBEHUEM NTAUEYHOI aKTHBHOCTH M BOCCTAHOBIICHHEM ITPAKTHYECKH
JI0 HOpMBI peryisiproro paspsima MH (puc. 1, 3,a, 6, B).
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Puc. 1. Kymynsarusubie (a) 1 cyMMupoBaHHbIe (B) IPECTUMYJIbHBIE THCTOIPAMMBbI BHEKJIETOYHON
(OHOBOI AKTHBHOCTH OJMHOYHOrO MOTOHeipona (rimyOomra 1200 MKM) BEHTpaIbHOrO pora
CIIMHHOrO Mo3ra kpbic B HopMme (1 a, 6, B); omuHO4HOro MoTOHeWpoHa (rimyouna 1200 mkwm)
BCHTPAJIBHOTO POra CIMHHOTO MO3Ta KPBIC TPH JICBOCTOPOHHEH IATEPAbHON TeMHCEKINH
crnimHHOro Mo3ra (2 a, 6, B) ¥ OIMHOYHOrO MOTOHeHpoHa (rmyouna 1200MKM) BEHTPaIbHOTO pora
CIIHHOTO MO3ra y KpbIC, IIOTYYaBIInX B TeUeHHEe 1 Mecsua eXeIHEBHO HHBEKLUUU HOAMETHIaTa
2 — (@umermnamuo) stminoBoro amuaa N — (M — merokcubensomn) — DL — dpenmnananusa B
Mmecto noBpekaenus (3 a, 6, B). Ha «a»: opuHaTa — 4MCII0 MMITYJIBCOB JIO M [OCTIE CTHMYJISAIUH
HepBa, abciucca — BpeMsi PErHCTPAlUK HMITYJIBCHOrO MoToka. Ha «O»: KapTHHA HMITYJIbCHOTO
MOTOKA TIOCJIe CTUMYJIILUK HepBa B M30paHHOM MHTepBane BpemeHH. Ha «B»: opamHarta — mpo-
[EHT UMITYIIbCOB (B OMHAX) OT YncIa po0, abCuucca — MOCIeI0BaTeIbHOCT GHHOB.

Panee HamMu OBUIO ONMMCaHO BIMAHHE COYETAHHOTO KOMIUIEKCA THUPOKCHHA U
JPYroro NpOM3BOIHOTO XOJIHMHA — HoaMeTnara 2—(@UMETHIAMHIHO) STHIOBOTO 3hupa—
N—(m—meTokcnbensonn)—DL—pennnanannia Ha MEKTPUUECKYIO aKTHBHOCTD TTOBPEXK-
OEHHBIX TpaBMoil omuHOYHBEIX MH CM kpsic [2], a Takke MpUMEHEHHE COYETAaHHOrO
KOMILIEKCa THPOKCHHA U HoaMeTHIaTa 2— IMMETHIaMHHO) 3TiioBoro 3¢upa — N — (@ —
merokcubenzomwn) — DL — ¢eHunasaHuHa NpH MATOJOTHHM LIMTOBHI-HOH JKENe3bl Y
KPBIC — 3KCIEPUMEHTAJIbHOM THIOTHPEO3€ U €ro BIMSHHE Ha M3MEHEHHE BBI3BAaHHOM
akTuBHOCTH oauHOUYHBIX MH CM [5] u 3aperucTpupoBaHO HaJIMYUEe CTOMKHX
MOJIOKUTENBHBIX Pe3yabTaToB. JIpyrue uccieqoBaHHs CBUACTEIBCTBYIOT O OJIaroTBop-
HOM BIMSIHUM foaMeTwiata 2 — (IMMETHIIaMUHO) 3TUoBoro a¢upa — N — (1 — MeTokcu-
6emsomn) — DL — ¢ennnanannna Ha (OHOBYIO M BBI3BAHHYIO aKTHBHOCTH OIWHOYHBIX
MMPaMUIHBIX HeHpoHOB |V cios KOpbl OOMNBIIMX IONYIIAPUA TOJOBHOTO MO3ra KpBIC
mpu natepanbHoit TMC CM [3], a Tawke addextsl Maibix A03 Hox-meTwiata 2 —
(mameTmramuHO) 3THIIOBOTO 3upa — N — (1 — MeTokcuber3omn) — DL — dennnananuna
Ha BBI3BAHHYIO 2JICKTPUYECKYIO AaKTUBHOCTb OIMHOYHBIX MOTOHEH-POHOB CIIMHHOIO
Mo3ra KpsIc mpu Jatepanbroii ITMC CM [9]. Amuasl xomuma, B wactHocTH MJIDAD,
OKa3bIBAIOT 00JIee CTOMKUI MPOTEKTOPHBIN 3¢ ekt B oTHOmEeHnH DA omuHouHbx MH
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CM nipu neBoctoponHeit narepansuoii [MC CM BcnencTBre, BEpOsSTHO, 0OCOOCHHOCTEH
XUMHYECKOH CTPYKTYpbl aMHIOB, HE MOABEPrarolIMXCsl B OPraHM3ME TUAPOIU3Y B
OTJINYME OT YQUPOB XONNHA.

AHanmu3upys NpoBEJCHHBIE UCCIEJOBAaHHS, MOXKHO IIPUATU K BEIBOAY O TOM, YTO
B IICIOM MMEETCS MONOKUTEbHBI 3 dexT oT npuMenenus MJIDAD npu opranuyec-
kux noBpexaeHnsx CM y kpsbic ¢ teBocTopoHHeH naTepanbaoit [MC.
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It is shown that methods of the fluorescent speatralysis allow determi-
ning the binding constants of porphyrins with ttevine serum albumin (BSA)
and their localization on the protein globule cotiyeenough. Low values of bin-
ding constants of cationic porphyrins prove somptd porphyrins on the surface
of proteins.

Cationic porphyrins — serum albumin — fluorescgrgcroscopy

8nyg t wpdws, np pmnphugbiinught - uwblpnpkph  Yhpmsmpput
Ubpnnubpp poy B nuhu. pujuiljwithn &gphwnn npnly - wnphphtibph Yuiguwl
hwununmuttpp gnyh oh&mljughtt wypnudhth (8TU) htwn b tpwbg nbnuyinugnidp
uhnulmgh Jpur: Ywwnhntughtt wopbhphtubph juupdwi hwununnmubph topp

wpdtiptiipp Jyuynud b uwpuulmgh dwltpingeh dpu wnpbhphtitph unppghugh
Uwuhi:

Quunpnbuyhl ynpphphbilkp ( ppdnifuypl uypnidpi (
Gininplugkinnughll v klinpnulnu pu

IlokazaHo, 4TO MeTOABI (HIIyOPECIEHTHOTO aHAIH3a MTO3BOJITIOT JOCTaTOYHO
KOPPEKTHO ONpPEeIISITh KOHCTAHTHI CBSI3bIBAHUS MOPGUPHHOB C OBIYBUM CHIBOPO-
tourbiM anpOymuHoM (BCA) 1 ux nokamusanuio Ha GenkoBoit roOyie. Huskie
3HAUEHHs] KOHCTAHT CBSA3BIBAHUS KAaTHOHHBIX MOP(GUPHHOB CBUAECTENLCTBYIOT O
copOuun mopHUPHHOB HA OBEPXHOCTHU OeJIKa.

Kamuonnvie nopghupunet - cbiéopomounsiii anbOymun - hyopecyeHmnas CneKmpocKonus

The use of visible light in combination with adnstmation of the
photosensitizing drug is the key feature of photadyic therapy of tumors (PDT) [3, 7].
Photosensitizers (PSs) which show high selectivitgccumulation in relation to tumor
cells and tissues are introduced into the orgamiEthe patient and then the tumor area
is being illuminated by light. PSs excited by ligeacting with surrounding molecules
generate radicals and reactive oxygen species wigstroy tumors due to cytotoxicity
[3, 7]. The photosensitizers of cationic naturesitally porphyrin-related compounds)
show especially high selectiviig vivo [18]. The main carriers of porphyrins are large
proteins of blood (serum albumin and hemoglobinP[@ and also high and low density
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lipoproteins [12, 14]. Serum albumin plays an imaot role in the system of blood
plasma proteins in the context of its relativielyge quantities (about 60 % of plasma
proteins) as well as of its functions (binding ammdnsport of fatty acids, steroids,
porphyrins, bilirubin, thyroxin, etc.) [19]. Thenaiof the present work was a study of
binding of new cationic porphyrins [17, 10] to bo&i serum albumin in vitro and
determination of binding constants of porphyrintpio complex by a method of
fluorescent spectroscopy.

Material and Methods.BSA was purchased from Sigma-Aldrich Chemical GdSA).
New water-soluble cationic porphyrins and metallpbgrins with different central atoms of
metal (Zn, Ag, Co, Fe, Mn, Cu, etc.) and differpetipheral functional groups (oxyethyl, butyl,
allyl, and methallyl) were synthesized at the Yarewstate Medical University according to the
methods described in works [17, 10]. The followBigiew cationic porphyrins and metallopor-
phyrins were used in the present work: meso-tetil-{2 -oxyethyl) pyridyl]porphyrin
(TOE4PyP), Zn-TOE4PyP; meso-tetra-[4-N-(2’-butyyigyl]porphyrin (TBut4PyP), Zn-TBut4PyP;
meso-tetra-[4-N-(2 -allyl)pyridyl] porphyrin (TAIRyP), Zn-TAIll4PyP, Co-TAll4PyP; Co-meso-
tetra-[4-N-(2°-methallyl) pyridyl]porphyrin (Co-TMAII4PyP). The binding ability of these pre-
parations was compared with the well-known photsgizer chlorines (Chl, "The enterprise on
manufacture of diagnostic and medicinal preparatioMinsk, Belorussia). All other reagents
were of analytical grade

The concentration of BSA in a solution was regulaby absorption (A) on 279 nm
considering the absorption of its 1 % solution éAb;¢ = 6.67 [21].

Fluorescent emission spectra of BSA solution an8-p8rphyrin complex were measured
with ETC-273 FP-6500 spectrofluorometer (JASCOadqpn 1 cm quartz cell and recorded in a
region from 300 to 450 nm (excitation at 295 nmheTbinding of the porphyrins to BSA was
studied by titration of the protein with increasicgncentrations of the porphyrins and monitoring
the changes in the florescence spectra of protimd versus free porphyrin. For the quantitative
analysis of the interaction between porphyrins VB®BA, the Stern—-Volmer equation was used.
For static quenching, fluorescence quenching carermdyzed using modified Stern—Volmer
relation [16]:

lo/lo-l=1/fK[Cp] + 1/f (1)

where | and J are the fluorescence intensities of BSA in thespnee and absence of quencher
(porphyrin), respectively; K is the Stern—Volmeregohing constant and [Cis quencher
concentration; f is the fraction of the initial ditescence accessible to quencher. The plots of
lo /lo-1 versus 1/[Q] yields 1/f as the intercept, and 1/fK as thepsl In a number of works it
was shown that the binding constant in the reaatiboomplex formation was the constant of
static quenching which arose from the formationaoflark complex between fluorophore and
guencher [2, 8]. Proceeding from these results wecansider that determining Stern-Volmer
constant K we determine protein-porphyrin bindingstants.

When determining the values | and lo of the fluoesd intensity we used the software of
spectra processing "Spectra Manager for SpectrdysisaVersion 1.53.00, JASCO Corporation,
2000 ". This program corrects the value of fluoeggantensity | in view of spectra asymmetry
and deviation from a base (zero) line. The valuK & determined according to relation of Stern—
Volmer (1). The results of experiments have beercessed statistically with use of Student
criterion.

Results and Discussiont is proven that the photosensitizers upon adnration
distribute and bind to serum proteins [12.] There &o complementary spectral
methods for research of the protein binding torldje vitro: absorption and fluorescent
spectroscopy. The method of absorption spectrossbyyved that study of protein-
ligand binding should be carried out at sufficigtlw concentration of proteins because
of their possible dimerization and polymerizatidnlazger concentrations. In this case
formation of isosbestic point (the common pointspectral curves intersection) is a
good criterion of two-component system (the protaid ligand monomers) presence in
the solution [1]. The investigations carried outliea by the method of absorption
spectroscopy demonstrated the competence of sugppanach; the binding constants
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of new cationic porphyrins with some blood protefesrum albumin and hemoglobin)
were obtained [13, 20]. However the investigatiohthis kind by the method of absorp-
tion spectroscopy at low concentration of proteires limited by the factor of sensitivity
of measurements. The method of fluorescent specpgsis considerably more sensitive
than absorption spectroscopy and allows registedngignal from 18’ M of a
fluorescent substance solution [5]. To preservedirdependence of fluorescence signal
strength (I) and concentration of substange the optical density of solution A scL
should be less than 0. {s a molecular factor of extinction, L is a thigss of a
solution layer) [5]. The concentration of BSA wagial to 1.5x16 M in all experiments
with studying of BSA solution titration by solutisnof various porphyrins which
corresponds to absorption value of A = 0.0667 < B.lypical series of fluorescence
spectra of BSA solution (in 0.01 M the phosphatidipH 7.2) is presented in Fig. 1 at
titration by increasing concentrations of porphyAn-TOE4PyP (ratio Lopn / Coror =
0.88; 1.31; 2.36; 3.77; 5.17; 9.61; 17.93).

220
200

100

Fluorescence intensity

300 350 400 450

Wavelengt! (nm)

Figure 1. Fluorescence spectra.{. = 295 nm) obtained via titration of BSA solutioithv
porphyrin Zn-TOE4PyP (the top curve is a spectriB ®A fluorescence without addition of
porphyrin, decreasing curves are the fluorescehBSa-porphyrin complex upon addition of

increasing concentration of porphyrin).

For determination of binding constarKsaccording to relation of Stern—Volmer
(1) the adsorption isotherms in coordinatg$,-1 vs 1/[Gyorp] have been plotted. In
Fig. 2 experimentally obtained valuegl 4| for increasing concentrations of porphyrin
Zn-TOE4PyP at the wave length which correspondhé¢opoint of BSA fluorescence
maximum {emiss = 345 nm) are presented as points. The points haga obtained via
the program of spectra processing "Spectra Manage®pectra Analysis, ver. 1.53.00,
JASCO Corporation, 2000" which also considered filaet of small dilution of a
porphyrin solution at each step of the protein nettion addition.

According to the above-stated, the binding consi@)jt to BSA has been
determined for each investigated porphyrin. Theultesof determination of binding
constants for 8 new porphyrins and metalloporplsyras well as for the known
photosensitizer chloriss (Chl) to the BSA are presented in Table 1.

From the results of the Table 1 it follows, that thetalloporphyrins bind a little
bit better than porphyrins without metal (except m-TOE4PyP). The high binding
constant of Chl with BSA is close to results of w¢t5] in which the binding constant
of BSA with Chl was obtained via two independentimels of the fluorescent analysis.
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The constant of static fluorescence quenchifig= 4.110° M™) determined from
the data on quenching of protein fluorescence,tipadly coincides with the binding
constant
(Kping = 3.610° M™), found from the polarizing measurements of Chiihescence [15].
Such coincidence of results testifies to practychlll quenching of protein fluorescence
at incorporation of Chl in the protein globule. Qlata together with the results of work
[15], and also with present-day ideas about bindihgeme in subdomain | B of serum
albumin [9] allow drawing the conclusion on incorgtion of chlorine6 in nonpolar
(hydrophobic/waterproof) sites of a protein matrix.

a -

[y
@
1

C I[Cp]Tx (1D‘§M)
Fig. 2. Absorption isotherm of metalloporphyrin Zn-TOE4PgFBSA

Table 1. The binding constants of porphyrins and metallppgrins to BSA

NN | Porphyrins and metalloporphyrirs BSA KxQMY
1. TOEt4PyP 3.48+0.21
2. Zn-TOEt4PyP 1.01 £0.05
3. TBut4PyP 0.95 + 0.05
4, Zn-TBut4PyP 2.29+0.14
5. TAI4PyP 1.01 £0.05
6. Zn-TAll4PyP 1.02 £0.05
7. Co-TAll4PyP 2.25+0.13
8. Co-TMetAll4PyP 1.95+0.12
9. Chlorin ¢ 6.44 £ 0.32

Relatively lower values of cationic porphyrins bimgl constants (0.95-3.5x101%)
prove absorption of porphyrins on the surface aoftgins and also binding electrostatic
character of porphyrins positively charged groujth wegatively charged amino acids
residues on a surface of BSAf#t 7.4 negative charge of SA is equal to 18 [4])eJé
results are also in agreement with conclusionsark13] that being positively charged
the cationic porphyrins bind on surface of BSA ard not capable of getting into
hydrophobic subdomains of BSA.

Thus, methods of the fluorescent analysis allowermeining the binding
constants of porphyrins with protein and the porptsylocalization on protein globule
correctly enough. Electrostatic character of porpisybinding to SA, probably, allows
them to compete with fatty acids for binding plaaes albumin; the method of the
fluorescent analysis is perspective for studying phocesses of competitive binding of
these substances on serum albumin.
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18 RAPD markers where successfully amplified wviithurartu and T. boe-
oticum populations. The marker system proved to be @éffedn genetic asses-
sment of 10 populations analysed. In the RAPD aisly total of 114 bands were
screened among which 55 were polymorphic acrospoplations of T boeoticum
and T. urartu Dendrogram using UPGMA was originated from Nejsnetic
distance. The RAPD dendrogram showed genetic €iftms among populations
from the nearby geographical areas. Obtained sesult showing importance of
further investigations of genetic structure andegjendiversity within and between
populations of studied plants with more valuablengang to conclude more
precisely the relationship between diversity armbgaphical origin.

Triticum boeoticum - Triticum urartu — PCR - RAPRnkers - dendrogam

18 RAPD wphtpubp bwgnqmpunip unfuphbhljuglly Gu  Zwaru
T. boeoticum winuymjjughtuph pmyubiph Fu@-ubkphg: Ctunpyus dupljbpughtt hundwljuipgp
upyniiun]tn k10 mumdtuuhpynn wnumjpughwtbph hunfwip: RAPD Jkpimémpiuil
wpryniipnud. quwhwunfly £ 114 widuphphljugdus hunnmjwsubp, npnughg 55 wnjuinpd
Ehti: ‘Ukh ghtlinhljuljut hbpunnpni pjuit qurhuinuwh wipnyniipnid jummgyt E UPGMA
nkunpngnuit: Cunn RAPD  phmpngpunih wwpplp,  dnin - wiphouphwigpualjun
ununiugguhibph  uhol, pugwhugndly Bu  ghibnhljuljut  wwppbpmpmniikp:
Uunwugquws  wpymbpubpp gnyg G wwghu mumdbwuppynn - pogubph tbp- b
Uhounumiuughnt qhttnhljuljut jummgiudph nunuluhpmipmiibph jupbnpmpmniin
ghtbinhljuljut  puquuquimputt b wphmuphugpuljul  wpusfusmput  thel
thnpuunuipd Juwtph puguhuynuwi hudwp:

Triticum boeoticum ( Triticum urartu ( NC(} ( RAPD wplkphkp ( nkigpngpund

18 RAPD mapkepoB Obumn ycmemso ammuduuuposansl ¢ JJHK momy-
Jsiui pacrenunit T. urartu u T. boeoticum BeiGpannasi cucreMa MapKepoB OKa-
3anach dddexruBHOl M1 oneHkn 10 mccnemyeMbIx momyisnuii. B pesynbrare
RAPD ananu3za 0buto oneHeno 114 amminuunpoBaHHbIX (parMEeHTOB, U3 KOTO-
pbix 55 okaszamucs nonuMmopdHeME. Ha OCHOBE OLICHKH I'€HETHYECKOrO PaccTos-
uust Hen Obuta noctpoena UPGMA npennporpamma. [To RAPD penaporpamme
OBbUIM BBISBJICHbl T€HETHUECKUE PA3IMYUsl CPEAU HOIYJISALHH, IPOU3PACTAIOIMX B
reorpauuecku OIU3KO PACHOIIOKECHHBIX paifoHax.
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TTonmy4ueHHBIC PE3yabTAThI MOKA3BIBAIOT BAXKHOCTH JAIBHEHIINX HCCIIeq0Ba-
HUH BHYTPU- M MEXKIIOMYJSIHHOHHON I'€HETHYECKON CTPYKTYPhl M I'€HETHYECKOTO
pa3HOO0pa3us UCCIeyeMbIX pacTeHHil it 00Jiee TOYHOTO OIPEICICHHUs] B3aHMO-
CBsI3CH MEXIy T€HETHYECKUM pa3HOoOOpa3neM U reorpadiyeckiM pacripocTpa-
HEHUEM.

Triticum boeoticum - triticum urartu I[P - RAPDuapkeput - 0endpocpamma

Armenia is one of the main centers of distributighwild wheat sites and
domestication of common and emmer wheat [12, 3¢ JénusTriticum comprises spe-
cies of different ploidy levels from diploid (2nH) to hexaploid (2n = 42).

Triticum boeoticumBoiss. with the genome AbAb has been reported zalumble
source of desirable genes conferring protein gualihino-acid content or resistance [8].

The habitats of wild wheat in Armenia are potehji#the ideal areas to explore
germplasm for suitable genes for introgression utitivated wheat [11]. Therefore, it is
supposed that the populationsToboeoticunin this region contain high levels of genetic
diversity and can be potential donors of usefulegefior abiotic and biotic stress
tolerance for breeding purposes.

Molecular markers provide a good estimate of genditrersity since they are
almost unlimited in number and are not influencegdttie environment [10]. Different
DNA markers have been developed in resent yeats asi&RFLPs Restriction Fragment
Length Polymorphisms), AFLPs (Amplified Fragmeninbéh Polymorphisms), RAPDs
(Random Amplified Polymorphic DNAs) and microsate SSRs (Simple Sequence
Repeats) which can be used either separately arombination, to assess genetic
diversity. Molecular markers and their combinatiomere widely used for measuring
genetic diversity in wheat cultivars and relatetbvepecies [1,4,5,6] but, our knowledge
regarding molecular genetic variation in wild wheslatives in Armenia is limited.

The main goal of this study was to evaluate genstciability among
populations ofT. boeoticum and T. urartudm Armenia using RAPD.

Materials and MethodologyAccessions of wild wheat were obtained from seatkba
of the Armenian State Agrarian University, ICARDAAIPK (Gatersleben, Germany) and from
wild (Table 1)

Table 1. List of studied diploid wheat Friticum boeoticunandTriticum urartu

Accession numbers
N Species Geographical region Gaterdeben (TRI),
ICARDA (IG)
1 | T.boeoticum Armenia (Erebuni Res.) Erebuni Res.
2 | T.boeoticum Armenia (Yerevan) 1G126246
3 | T. boeoticum Armenia (Eghegnadzor ) -
4 | T. boeoticum Armenia (Kotayk) IG 44938
5 | T.boeoticum Armenia (Ararat) 1G126286
6 | T.boeoticum Armenia (Vayots Dzor) IG 137411
7 | T.urartu Irag (Ninawa) IG 109084
8 | T.urartu Iran (East Azerbaijan) IG 45777
9 | T.urartu Turkey (Gaziandep) IG 116203
10 | T.urartu Armenia TRI6735
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DNA isolation. DNA from young seedling was extracted by applicativo CTAB
modified protocols [2]. DNA extracted by modifiedofle protocol with addition activated
charcoal was used for RAPD analysis. DNA from youdng day-old seedlings were extracted by
application a modified CTAB method [2].

PCR amplification and gel electrophoresior RAPD analyses 18 10 mer primers were
used: OPAO1, OPAQO2, OPA03, OPA0O4, OPAO5, OPAll, ARAOPA 18, OPE03, OPE04,
OPEO07, OPE11, OPE15, OPE20, OPC 02, OPC 05, OPGP@19 (Operon technologies).

Each sample contained 0.03 of Taq polymerase (Gatersleben, Genomzentrurb)p 2.
PCR buffer, 1QuM of forward/reverse primers, 2.5 mM of each dNTl about 50 ng of plant
DNA. PCR conditions Biokom PCR amplifier the P@Rograms were well workable on all
machines. PCR amplification programs for RAPD meslee described in table 2.

Table 2. PCR amplification programs for different primer dumations
used in 11 wild accessions Bfiticeae

PCR programsfor amplification RAPD markers
OPAO01, OPA02, OPA03, OPA04,
OPAO05, OPA11, OPA 13, OPA 18,
OPEO03, OPE04, OPE07, OPE11,
OPE15, OPE20, OPC 02, OPC 05,
OPC 11, OPC19

94°C — 1.5 min, 40 cycles (8 - 30 sec.
36°C — 1 min, 72C — 1 min), 73C — 10 min

PCR amplified RAPD DNA fragments were electrophetem 2% agarose gels at 110 V
for about 2 hours, stained with ethidium bromidsualized under UV light and photographed.
Gel images were captured in TIF files and analywét the POPGENE32 software. The bands
were scored in binary notation, with 1 and O foesgnce and absence of bands, respectively.
Binary matrix was used to estimate the geneticlanities between pairs, by employing Nei index.

These coefficients were used to construct dendnograing the unweighted pair group
method with arithmetic averages (UPGMA), employting Popgene 32 and treeview software.

Results and Discussiorl8 RAPD markers were amplified with 4 accessions of
T. urartu and 6 ofT. boeoticum The marker system have proved highly effective i
genetic assessment of 10 populations analysedhdnRAPD analysis by using 18
primers, a total of 114 bands were screened amdnghwb5 were polymorphic (50%)
across 10 populations of. BoeoticumandT. urartu (average of 6,2 bands per primer).
The highest and the lowest number of polymorphiedsaper assay unit were 2 and 15
respectively.

The observed number of allele, effective numbeallgie, Nei's gene diversity,
Shannon's Information index and percentage of poipitic were calculated and
dendrograme was originated. The results obtainegasented in tab.3.

The amplified DNA fragments normally ranged from01® 2000 bp. An
example of RAPD pattern, obtained with primer OPAB8Zhown in Fig. 1.

The genetic similarity was estimated between pafrgpopulations (Tab.4).
Estimates of genetic identity of RAPDs ranged frorhl to 0.98 with an average of
0.58.

The dendrogram using UPGMA as the clustering mettwad originated from
Nei's genetic distance (Fig. 2 and Tab. 4) basetherRAPD. Cluster analyses have
separated 10 populations into two major groups dase their RAPD fragment
similarities, and within group off. boeoticumpopulations’ three sub clusters was
formed. The RAPD dendrogram showed the genetierifices among populations from
the nearby geographical areas. These results ageoith agreement with other analyses
on genetic diversity carried out in different cspecies and their wild relatives [6,7,9].
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Table 3. Genetic diversity offriticum boeoticunandTriticum urartupopulations
by RAPD markes

Observe| Effectiv

. The
) d e Nei's gene| Shannon's
N Population number | number | diversity | Information percentage o
name - polymorphic
of of index ioci %
alleles | alleles °
T. boeoticum
1 Yerevan 1.7500 1.3446 0.2069 0.3209 55.34
T. boeoticum
2 Ararat 2.0000 1.6032 0.3497 0.5217 54.16

T. boeoticum
3 Vayots Dzor 2.0000 1.6286 0.3673 0.5455 53.94

T. boeoticum

4 o 1.9583 | 1.6481| 0.3735 0.5493 50.00
T. boeoticum
5 | Veghoonadroy 19583 | 16446 03735 0.5498 54.61
6 | T-PoSolCUM | 53 | 16503 0.3754 0.5513 52.50
7 | T-Doeoticum | g5e3 | 16192| 0.3633 0.5391 54.17
Erebuni
T. urartu
8 Aot | 20000 | 1.5881|  0.3495 0.5267 55.68
T. urartu
9 Eropnt | 2.0000 | 1.6377|  0.3799 0.5646 53.46
0| T I‘ﬁ;‘]”“ 1.9583 | 1.6737|  0.3899 0.5705 55.00
11 | WA 20000 | 1.6097| 03656 0.5462 51.67

M 12 3456 7 8 910

-
-
—
—
-
o~

Fig. 1. RAPD patterns of 10 genotypes within the T. baroti (lines 1-7)
and T. urartu (8-10) obtained with primer OPA02. M:
DNA size markers (DNA Molecular Weight Marker, Femtas, 100 bp ladder).

Although a limited number of accessions for eadtigs was considered, there
was a clear separation between and within accessibh .boeoticumandT. urartuin
the study. It is possible that this separation ketw populations may be due to
predominance of self fertilization and geographstrébution.
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Table 4. Nei's Original Measures of Genetic Identity and &gndistance

pop ID 1

2 3 4

5

6

7

8 9 10 11

*kkk

0.0321
0.0445
0.0800
0.2817
0.2350
0.0909
0.8867
0.8917
0.9182
0.9388

P ~
RBoo~Noorwn e

0.9684 0.9565 0.9231.7Q16
x0.9845 0.9683 .7668
0.0156  **** 0.9832 .9824
0.0322 0.0170  **** 9086
0.0338 0.0177 0.0014**
0.0602 0.0370 0.01940189
0.0370 0.0256 0.01420097
0.0473 0.0563 0.06530605
0.0462 0.0602 0.07200645
0.0572 0.0676 0.06770684
0.0634 0.0760 0.06820689

0.7737
0.9415
0.9637
0.9807

0.9842 0.9903 0.1413 0.1375 1876
0.9754 0.1097 0.1189 P8b

*kkk

0.0249
0.0946
0.0846
0.0741
0.0728

0.9131
0.9637
0.9747
0.9859

*kkk

0.0478
0.0486
0.0447
0.0452

0.1113
0.1538
0.1453
0.1368

0.1124188%
0.154814
0.14161346
0.13061346

0.1704
0.1386
0.1268
0.1341
0.1381
0.1298
0.1558
0.9538
0.9644
0.9867

Fhkk

0.1533 0.1525 1863
ek 0.9776 9916
0.0227  *** 9079
0.0496 0.0224**
0.0473 0.0362018%4

Nei's genetic identity (above diagonal) and gergitance (below diagonal).

o

Triticum boeoticum (Yerevan)

Triticum boeoticum (Ararat)

Triticum boeoticum (Vayots Dzor)

Triticum boeoticum (Van)

Triticum boeoticum (Erebuni reservation)

Triticum boeoticum (Kotayk)

Triti

cum boeoticum (Yeghegnadzor)

Triticum urartu (Armenia)

Triticum urartu (Erebuni reservation)

Triticum urartu (Iraq)

Triticum urartu (Iran)

Fig. 2 Dendogram of 7 T.boeoticum and 4 T.urartu poputetioased on Nei genetic distance
using UPGMA as the clustering method

According to our results the specidsboeoticumshows a high diversity
comparable with the results obtained in West Ir8h From the results obtained, it
becomes evident that geographically close regiongdcbe ecologically quite different,
which is the main driving factor in the high siteesific diversity in the close region.

Obtained results are showing importance of furtineestigations of genetic
structure and genetic diversity within and betwgepulations of studied plants with
more valuable sampling to conclude more precisetyrelationship between diversity
and geographical origin.
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Bacillus thuringiensis wkuwlh puljntphwlut dhpwnuuuyuiitpp gnnmudhg htnn
YQuinunt, hwfwpbune pnjunt wkpoubph Jpu yuwhywigod Gu 1-2, hul gnpy, Sdwlup-
pnuuntnugh 0 uipstugny winwnughtt hnuinhuybpoud” 3-4 wdhu:

Ulnnwmughtt  Yhwwugkingnmud wjuthyjuiiws - puljinbphuiljut hwpmghsubpp sk
Ynpgumd dugpuiljuit (sgnnyuws) puudht pinpny uwnp pmptn (Funpnygl) wnwewgtyn
hunnympymitibpp:

Uhownnuwuuywi pulpinkphubbp - prnipln wnwewghng pulnkphubkph
wuwhww ik pnipinili - winnunughl Swpunnkuwlbkp - winnwnuypl hnpunnpuybp

Pakrepuansusle  uMHCeKTHUMZBI  Buma  Bacillus  thuringiensis  mocie
OIIPHICKUBAHUS COXPAHSIOTCS HA JIMCThiX Ayba, Oyka u rpaba B Tedenue 1-2, a B
GypbIX, ZepHOBO-KApOOHATHBIX ¥ KOPHYHEBBIX JIECHBIX TUIIAX II0YB — B TeueHUe 3-4
MeCsIIEeB.

CoxpaHuBIIVECS B JIECHOM OWOIeHO3e GaKTepHaslbHble BO3OYZHUTENIH He
Teps-I0T IPUCYIIYI0 MAaTEPUHCKOMY (HEOIPHICKAHHOMY) IITaMMYy CIOCOGHOCTB
06pa3o-BBIBATh CIIOPHI ¥ KPUCTA/LIBL (9HAOTOKCHH).

HHCEKTHZ[H,ZIHBIE 53KTEPHH — COXPaHAEMOCThb KPHCTZUIJIO¢OPOB — JIeCHbIe
APEBECHBIE IIOPOJBI — JIECHBIEC THIIBI IIOYB

Bacterial insecticides of Bacillus thuringiensis species after spraying are
being preserved on oak, beech and hornbeam leaves during 1-2 months and in
brown, sod-carbonate and cinnamonic forest soil types — during 3-4 months.
Insecticide bacteria preserved in forest bioce-nosis don’t lose their ability of
spore formation and crystal (endotoxin) yielding which is specific to maternal
(non-sprayed) strain.

Insecticide bacteria — persistence of crystal-forming bacteria — forest arboreal
species — forest soil types

Ulnwpbbph  wupounywimpjut nppund juunwpynn - hinwgnunnipmniiitpnid
hwdwp  obpnunpynid  E dhugt  ogunugnpdynn  htwbklnhghnukph  YEuuwpwbwuljub
ninbuwult wpyniudbnmpmip b winbuynd® - dhpwnwuwwiiibph - duwgnpnuyght
pwtulmpinip gnnnulhg htwnn:

Utp tyqunuln £ty nuppbp winuwmntnudwubpnud dhwinJug gnnnidhg htwnn
pugwhwynky Bacillus thuringiensis (BT) wbuwlh wbnuljub pwlinbphwlut dhpuwnw-
uyuitiibph dtwgnpnughtt pubuljubpp witnwnughtt hhdtwlwi Swnwnbuwlutph (Gunih,
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hwdwpkuh, pnjup) wbkpoubph Jpuw winweughtt hhdtwlwt  hnqunhwbpmd  (gnpy,
nupstugnyyy, Slwljuppniiunnughy):

BACILLUS THURINGIENSIS SEUUYP UPQUSUUNULLEP NMUZNULELPNRESNARLE ULSUNUSPL UELUUSELNQUEINRU...

Ulnunughtt hhpdtiwljut Swnwnbuwljubph qpu B7 mbuwlhh (pupln wnuewg-
unn) pwlunbphwitph  Jowgnppught putwlmpjutt pugwbugnnudp  gnnnudhg  htnn
huwpunpmpmni Ypudknh Ypluwyh gondub wihpudbynmput huypmd $hundughph nhd
wuypuplt ppuluitnugity puljpintphuljutt yunpuunmljubph Byninghuybu b intnbuwggtu
wprupugdus’ hudbdunnwpun gusp sunhwputuljubpny:

Snnuwl wpynitpnid hnn ubpdmsgws pwlnbphwlut hwpnighsubph putw-
Ynmpjut puguhuginiudp htupudnp Yihth pouuwddwt gpowtimd dwipbwpwtuljui b
wgnnphdhwljult hbnwgnuinmpmiiibph wpyymbputpn] juhiunbul) Yhpundnn wun--
pwuwnnijubph wqpbkgmipiniup hnnh pipphnipmitp wujdwbwynpnn hhdtwlui gni-
guitthpubph pu:

Ymp b dkpny Zhnwgninmpjut Ump L hwinhuwgh) nbnulwb pulnbphwului
dhpwwnwuwwibbpp (BT x6-1, BT x6-2, BT(SAR)-49, BT(SAR)-54, BT(SAR)-86), wnlwpuyhti ASE
upunnpuuinnilyp (hwpmghsp' BT subsp. thuringiensis), minmunughti Swnunnbuwljubphg' wipibjjub junthu
(Quercus macranthera), wiplibjutt hw&wpkuht (Fagus ordentalis), uminpuiljutt pnjuht (Cazpinus betulus),
wbnwunuyht' gnpy, Klwljuppniiuinuyhn b uipstugni hnnunhugbpp:

Ulnnumihnpdunnbqutuubpnid gnnnudubpn Junupy by Ba AO-2 dwiljthoh dbeph upuljhsm:

Uhpunnumuyjuit pjmpkn  wnwgwginng  puljinkphwtbiph - wiipunnnudp - gnjus  winnumnugha

hhfiuljun Swnwnbuwiljibph  nkplitkphg b hnpunnhujbphg  hpuljuiugyly £ Nanphh  puubpoud,
duwggbupinniiughtt. wquph (UNMY) Jpu inupugdwt bqubulynd  [4): $npduwluib  jmpupuibgnin
umuppbpual] niitkghy E5-wljuil Ypljunnmpini: Swiipuny Mkwinphh puubpp upuhyly Ba phpunununnmad” 28-
30° wuydwbiibpmud: Pwubph huljmpwughugh ppewtip wiliky £ 3-4 op:

Uunmghs L hwitimhuwgly dughup 15-htt b 16-ht (gnnuwit opkp) nkpliitkph Ypu b hnquunpup
ubpUnsJus Uhguwnnwuwyuitntbiph puulympyniiitipp: Uuyhuh 15-ht gnnoudubpp juunwngby Ba boliwh &
‘Unjtalpbpyuatih, huly 16-htt* Cunlpumhth winnumnbnunlwubpnud:

Qnpp, SUwljwppniunuyghti b quipstugnyn gnws  wintnwpught hnnkpp, npuybu thnpdw-
niotikp, jwpnpuunnphw B inbnuithnhfl) hwdwupunuuppwtiepup” Sundpuinhth, boliath b “Unghad-
phpwith winunnbnudwutphg:

Znnh tntbpp Jbpgdty Bu 0-10 wd ghubnhljulwi hnphgnihg: Ywnum, hw&wpkine b pnjunt
wbpltkpp Jipgdl) Bo hudwgunuupuubiopup® boiwth, CSundpunhth bt Ungladpbpjutih  winnwm-
unbnudwubphg:

Znmugnuinm pyniiibpp Junupty Ea 2009p., Yhglinwughugh opgwitimd tuyhuhg hnljintadphbp:

Pujuntphwlut hupmghsutph hghuunhy pohotiph, uwnpubph b tugnpnyt poptnubph
ubpynuup unnupy by E hunbuwgqunnuuhaut dkpnnn [3]:

Znwugnuinmpjuitl wprymipubpp Bipwplyl) Bo dwpbdunhljulut Jepmsmpjut’  hunfwdwgi
ubpnnuiljut dkntnupljubph (1, 2]:

Upynibphkp & phlwplnid: Twpnpunnp  hbnwgnunmpjut wpnniiptibpng
hwunwwnyl) | (wn.1), np whnwnwjhtt hhpytwwb Swnwnbuwlubph wkphtkph Jpw
gnnnithg htwnn dhpumnwuyuitn pulnbphwitph putwlmpmuutpp hmthuhg ognuwnnu
unnighsh hudbdwinmpyudp wwuqmd Ei: Ujuuybu, BT x6-1, BT x6-2, BT(SAR)-49, BT(SAR)-54,
BT(SAR)-86 - BT subsp. thuringiensis hmpnighsibph putaljmpmiiitpp 1q Yununt inkpoh 4pw
gnnniuhg 1 wlhu wig (hniihu) juqul) o hudwwyunuupwbwpun® 4,12, 4,16, 3,44, 5,00, 1,06,
3,72 i 0 uinmghsh hudbduinmpundp wwql) B hwdwyuinuuppwtiupup® 14,9, 20,0, 20,4,
15,0, 72,1 35,9%-ny, hul] hwdwpbint pnfunt nwppbpuljubpnud wpyus gmguthoubpp tnyt
wdunid Juquly Ba hudwwyunuupoutnupun® 2,80, 3,24, 3,92, 2,84, 1,28, 2,12 dju (Juqtgnudp
hudwwunnuupautpwp 23,1, 35,2, 24,0, 23,7, 68,9, 41,1%) o 3,80, 4,08, 3,00, 2,52, 1,44, 1,76 Ui
(WJugbgnuuip hudwyunuujputiepwp® 10,4, 10,5, 25,0, 17,1, 59,6, 60,0%):

Puljnbphulut hwpmghsubph puwtwmput Wwugnuip Juning, hwdwpkine o
pnjunt wbplibph Ypw gnnnuihg 2 wdhu whg (hnyhu) uinmghsh  hwdbdunmpunip
nunuitly E hudwwyjunuupuoutiupup® 64,6%-hg (BT(SAR)-54) - 83,1% (BT x6-2), 64,8%-hg
(BT x6-1)- 768% (BT x6-2), 50,0%-hg (BT(SAR)-54) 79,1% (BT subsp. thuringiensis)
uwhdwbtbpnud:

Zmjhuhi® BT(SAR)-86-p, ognuwnuht’ puljintphuljuit dhpunnwugyubiibph dmu 5
Eupumntuwljubpp winwmughtt hpdbwljwt dSwpwnbuwljubph wbkpoukph  Jpu
wyphniuynipinil skt npuonny:
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Uwpbdwinhljuljut hwpduplubpm] hwwnunndly E np hnithuhtt juntme nkpobph
Ypw BT x6-1-h b BT(SAR)-54-h, pnjunt wbkpoubph yYpw BT x6-2-h pwbulmpmnibpp
wpdwiwhujunnnpbit skt nupptipy ] hwdwuyunuupou wvinmghsubph gniguithoibiphg (P0,95
b n=5-h plupnud, Unmnkinh tswthwithoh hwpqupuyhtt hunlwgpuinuupiwbiwpup 2,449,
2,437, 1,841 gniguthptipp bty B thnpp Un. tsunhwiihoh winnuuwljughi 2,571 gnighshg):

Utwugws pnpp  wuppbpuljubpoud. pun wdhulibph - uwinmghsh hudbdwnnpyundp
gqputgyty L palpintphuljut dhpunnwuyuiibph putaljmpjut wjuqkgdwt wpdutnuhunjunn
wnuppbpmpmit (P095 b n=5-h ntypnu, t sunhwthph hwpgupluyghtt gmguhpubpp® 2,740 -
23,881 > 2,571 t sunhwthoh wmmuwiljuhi gnighshg):

Unynuuwy 1. B7nbkuwljh pulnbkphuljut vhpwinwuwywubph diwgnppughtt putulnipiniip
wlnwpughtt hhdtwlwb Swnwnbkuwljubph mkplhkph ypw gnynudhg hkinn

Py hwpnighgGtph pinLbp 1q wbiplh Ypw, 90
Ushuttn Unyni- Unyni- Uunyni- Unynt- [T - Uuyni-
BTxo-1 | ntnp | BTs62 | ntGnh | BT(SAR)49 | ntGnp | BI(SAR)-S4 | ntGap | BT(SARMS6 | nuGnh U G
thuringiensis
t(hway) t(hway) t(hwad) t(hwizy.) t(hwd) t(hwzd)
4841 5,20 43 5,88 3,80 5,80
Uwshu 2 5,00 5,16 3,72 412 3,60
(unnighs) 3,64 ke il o o ¥ >0
424 4,56 4,00 3,04 3,56 4,40
" X
+12(14.9) a0 |* 16(20,0) 3,263 3,44(20.4) 4400 | 500(150) | 243 1,06(72,1) 2666 | 372(359) | s0m2
s | 280080 | S0 [p2052) | 5o 392(240) | 3314 | 284(237) | aws | 128(689) | weor | 212(s11) | 7,552
seo(ioa) | 57z [408(05) | 3,00(250) | 550 | 25207.1) | 270 | r44(s0.6) | 15299 | 176(60.0) | 10,023
1,04(78,5) 6175 2% (52.1) 16,281 1,00(76,9) 20,433 | 2,08(64,6) | 17,052 168(710) | 17,664
g [2308) | e [116068) | o | ) 2(74,4) | 1280 | 120(67,8) | 16,835 ﬂg%’“mqa‘;‘i _ 100(722) | 15,57
B i e
0,96(77,4) 15,782 | 204 (53) | B 0,88(78,0) | 19,203 | 152(50,0) 8,497 0.92(79,1) | 13,504
QOghuwnnu SwpnighsGlipp UNU-h Jpw w 60 b

Owbnpuwgpnipynié. %3 - pulpinbphwljmb hwpmghsibph pubulnpmbb £
hudwywnwupbwpup juning, hwdwpkiun b pnfunt nbkphkph Jpu,
-00 - hwpquplubp skt juwnwpdty,
- hwljugstpnud’ hwpnighsubph pubwlnipejut tjuqbgdw inlnub £ unnighsh
hwdbdwinnipjundp:

Unynuuwy 2. B7 wkuwlh puljnkphwuljut dhpwnwuywbitbph dttugnpnuyhtt putwlnipiniip
winwnuhtt hhdwlwt hnnunhybpnd gnnnudhg hinn

Pwlwntiphwywh hwpnighsGliph pwGwynipyniGp 1q hnnned, 6.6
= Uwnjni- s " at "
Udhutibn Uinjni- ru]g'uJ:.Lh n&Gnh - ﬁbmf{::h 3?53.% Bliibsg. :'E'&J“h
BT x6-1 nhinh BT x6-2 s, BI(SAR)-49 tame. BI(SAR)-54 famo. BI(SAR)-56 i thuringiensis G
e (hup) (hwy.) ; '
(hwz) (hwzy) (hwzy) (hwaul)
" 540! 4384 5,56 6,20 512 4,64
. ‘“"‘: | s 4,48 472 596 644 4,08
wnny e = - -
il T 6.76 632 492 564 536
292(89) | 1455 | 4400.1) | 2,415 | 496008) | 2032 | 556(103) | 1933 | 412095) | 2,786 | 392055) | 2232
amcha | 3.7204,7) | 2921 | 3.68(179) | 2814 | 388(178) | 3202 | 492017.5) | 2820 | 436(29.2)| 5190 | 280(314) | 6901
524(14,4) | 2729 | 5, 52(184) | 2,955 | 5.40(146) | 2769 | 436(114) | 3130 | 488(35)| 2160 | 412(231) | 5660
3,48(35,6) | 5488 | 3.84(20,7) | 5661 | 4,20(24,5)| 4,882 | 50009.4) | 4140 | 380(258) | 4390 | 300(354) | 5479
anupu | 356(18,4) | 3848 | 288(357) | 5142 | 3,24(314) | 6,254 | 460(228) | 3516 | 396(385) | 9,043 | 256(37,3) | 7,600
4,04(34,0) | 6,858 | 3.68(456) | 8,006 | 452(285)| 4,867 | 3.20350) | 7374 | 4.40(22,0)| 4841 | 2.60(515) | 13,531
5 2,12(60,8) | 10,675 | 160(67,0) [ 22.047[ 196(64.8) | 15321 3.04(51,0) | 10114 | 2,00(60.9) | 10.868| 148(68.1) | 12,490
| 284(349) | 13432 | 144(679) | 10749 1 xx(co 2) | 12359 | 2,28(618) | 9978 | 172(733) | 18100 | L64(59.8) | 14,580
wnu
2,56(58,2) | 11737 | 1,32(80,5) | 15448 | 2.44(614) | 12,523 | 148(69.9) | 23851 | 1.68(70.2) | 23663 | 120(77.6) | 22,693
T 1,52(71,9) | 12,628 124(74.4) | 25.980] 1,36(75.5) | 19,147] 1 60(74 2) [ 18152 il 1,00(785) | 14,212
'“‘: : 11(,(73 4) | 17,056 103(75 9) | 12,268 | 0.96(79,7)| 17,926 | 124(79.2) | 13,671 h ;‘“ q:: _ 0,92(77,5) | 20,067
we shn
5, i 6,5 ,08(82, X 23,86 88(83, 25,
BN 088(85.6) | 19.977] 092(86.4) | 16,584 | 1,08(82.9) | 17,994 128(740) | 23863 | ““ ™ 0,88(83,6) | 25043
qnz‘;‘:‘j' SwpnighsGipp UTMU-h Ypw ws skG ngbp

Owhnpugpmpnii. %3 - puljntphwlwt hwpmghsubph pubwynipniu &
hudwywnwupiwbwpwn Sdw-Juppniwnughl, pupstwugny b gnpy hnquunhwbpoud,
0-0 - hwpqunplubp skt juwnwpyty,

- thuljugstpnud’ hwipmghsubph putulnipjut tjugkgdwb inlnut

E  unnighsh hudbdwinnipyudp:
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Utnwpughtt hhttwlwl swnwwnbuwljubph mbpbbph Jpu dwjhuhg hnyhu dwdw-
tuljwhuinudnid yubhwwiws dhpunnwuwutt puljintphwtph ponp - Eupunntuwljubpp
UNU-h Ypw npuonply Eu dwgpuju (YEiuwgking subpumégws) sinundlubpht pinpny” uwnpibp
pmpbnutp (Funnpnyl) wnwgwguknt miwu-Ynipmb:

Pulpintppuljut dhpwnwuwwiibph putwlnipput wuqbkgdwt dhnmd gnnmiuhg
htwnn gpuitigyly E o winwnughtt hhdtwlwh hnpunhwybpoud (wn. 2): BT x6-1, BT x6-2, BT
(SAR)-49- BT (SAR)-54 thgunuuuyuiiibpp winnunuwhti tpkp hnqunhwybpnud yuihyuin]ty
k4 wlhu (Wughuhg ubwnbdptp), huly BT (SAR)-86-n' 3 undhu (Uujhuhg ognu-wnnuy):

Uwghupti (unnighy) sdwljuppniiunughs hnn ibpdmégws wyn hnnnud 1 wndhu (hntihu)
wuwhywiws puljnbtphwljut hwupmghsubph putmpmbtbtpt pun tmpub tnk G
nytwlwt (BT x6-1, BT x6-2, BT (SAR)-49, BT (SAR)-54 U BT subsp. thuringiensis
nupphpuljupnud, P0,95 ( n=5-h nphwpnud, t suthwbhph hwoqupluyhte 1,455-2,415
gmguihoubpp tntp Eu ¢mpp t suhwihoh 2571 wpnuuwljught gmighshg):  Zmhup
hwpmghsubph putulmput wpdwbwhuuin tmuppbpnipenit uinnighsh hudbdunm pundp
wpdwtugnyly . wnwpuyhtt qnpp o nupstugnyt hopuunpubpnud: Fuljnbphw-jut
hwpmighsibph putulmpmtiikpp tpdws 2 hnnunhwbpnud hmuhuht pinhwtmp wedundp
wnunnuit] by ki 2,80-5,52 Ujt/q hnnh, hulj t sunhwtthoh huwpquipljughti wipdtplikpp® 2,729-6,901-h
uwhdwbitbpnud:

BT (SAR)-86 hwpmghsh pwbwlmput hwlwbt wwppbpmpmpi  unnighsh
hwubdwnmpulp wpdwbugpyl] ' hmuhuhg ognuwinu, hull ubuuntadpphtt’ hwpnghst
wltnwnuhtt hnnunpubpnud sh wuwhwwin]ty:

BT x6-1, BT x6-2, BT (SAR)-49, BT (SAR)-54 - BT subsp. thuringiensis hpuninw-uuquiiiiph
putumpmibttph Wwugnuip winwnwihtt hnqpunpubtponud uvinmghsh hwdbduwnn pundp
hnihu, hmhu, ognuinnu b ubwnbkdpkp wdhutibpht uqdly Ehudugunuuppwtupupt 8,9-
31,4,18,4-51,5, 34,9-80,5 1 71,9-86,4%:

Znljntdpbpht thnpdtwfut Yhpnugyuy hwpnighsubpp UNU-h dpu wd sk vty

Ultnwnughtt hnpipmu wywhwywitjws puljntphwuljut dhpunnwuwutiibpp npuonply
b dugpuljut sunudubpht pinpng* uwnp o pniptn wnwewgubnt nitulynipynii:

Ujuwhuny, htinwgnuumpyuitt wipmniipitpny hwunwndty £ np gnpnudhg htun BT
nbuwljh  wbnuljut  puunbphuljut  dhpuwnuuyuitkpp  putwlmput  wjuquwt
dhunnuing) Zuguwunwih wbnwnpughtt hpdtwjut swowwnbuwlibph  wbk-poutph  Jpu
wtntnupughtt hhdtwlut hnnuunpybpmd wuwhywidnd Bu hwdw-ygunwuhbupan 1-2 1
3-4 wlhu:

Snnuwit wpmniipnid winwnuwihtt JEiuwgkting ubpunisqws BT-h pnpnp Gupw-
nbkuwljubpp npuonply Bo dugpuljub snudubphtt pinpny’ uwnp oppmpbn  (Fugnpenyi)
wnwgwgulint ntuympnii:
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Population dynamics and biological parameters ohawy kilkaClupeonella
engrauliformis have been studied. The age structure of populagogth-weight
ratio, sex ratio, sexual maturity stages, growthapeters, natural and fishing
mortality coefficients have been estimated. It vimsnd that anchovy kilka has
gradually decreased in catches during 1997-2008t@wseveral factors including
fishing pressure, invasion of species using the esagsource base. It was
concluded that alongside with the main factor hdiy, other environmental fac-
tors also influence anchovy kilka population anchalative effect of all the factors
may lead to stock depletion.

Growth — sexual maturity stage — Caspian Sea—over-fishing — kilka

Ppuljuinugyly £ wisnnuught Yhyuyh (Clupeonelia engrauliformis) YEupuwuljul
gmguiihputph b wnwmpughnt  tmpnfumpymbttph  hbunwgounud: ©— Spdly B
ununjjughugh hwuuljughtt juemgduisph quhunnuljuim, Yohn-Epljupmpub b uknbkph
bupupbpmpmip,  hwumbuglwt  thmyp, wdh  gmgubhibpp,  phwlut b
wpymbugnpsuut dwhwgmpyub gnpdwlhgutpp: Auguhupuly B, np 1997-2008pp.
wisnniuughtt Yhyjugh dwutupwdhip djwt punhwitmp npuwswthmy wpryminugnpsuljut
Swtipupkninfudmpniip ubpunnn wuppbp gnpéntitbph wqnbgmpyuitt b ubmunmpu
wnbuwljtnhg Upgulhgutph tubpjunid- Uil wprymtpmy wunhgwtupup wfugby &
Guunupty £ kqpuiljuugmpymt, np hhpduwljub gnpénih” wiprym nuhwinfwb, htn dkljntn,
quympmit ki mubgh) twb wy gopdntlbp, npnip wqnly Bo wisnmuughtt Yhugh
wnyniughuh Ypur b ppuitg Ynunudjughtt wqpbgnipmbn upng b hwbqbgity Yhilugh
wpupwnibph Ypdunndwi:

Ud - hwuntinipyul thny - Qwuwhg ény (glpnpu ((§fyw

IIpoBeneHO HCCIEOBAHUE MOMY/IALMOHHON THHAMHUKH M OHOIOIHYECKHX
napamerpoB anudoycHod kuibku (Clupeonella engrauliformis). Jlana orneHka
BO3PACTHOM CTPYKTYPBI MOMYJSLMH, COOTHOLICHHUS BECa-AIHHBI, IOJIOB, CTAIUN
3pENOCTH, MapaMeTpoB pocTa, KOAI()(OHUIHEHTOB €CTECTBEHHOH U MPOMBICIOBOM
CMEpPTHOCTH. BBIsIBICHO, YTO 10N aHYOYCHOW Kuibku B ynoBax 1997-2008r.
MOCTEIIEHHO CHHU3WIACh BCICACTBHE PA3IMYHBIX (DAKTOPOB, BKIFOYAOLINX
MPOMBICIIOBYIO HATPY3KY, BTOPIKCHHE MMUIIEBBIX KOHKYPEHTOB.
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Bb110 cnenano 3aKiroYeHne, YTO Hapsmy C IVIABHBIM (PAKTOPOM - IIPOMBICIIOM,
CYIIECTBYIOT TaKkKe M Jpyrue (akTopbl, BIMSAIONIME HA HOMYJIALHMIO aHYOYCHOH
KWIBKH, U UX KYMYJISITUBHBII 9 (EeKT MOXKET NPUBECTH K MOJPHIBY €€ 3aracoB.

Pocm —cmaouu 3penocmu — Kacnuiickoe mope —nepenoe — Kunvka

Three species of kilka fishes, belonging to Clupeidamily - anchovy kilka
(Clupeonella engrauliformis, Svetovidov, 1941), bigeye kilkaClupeonella grimmi,
Kessler, 1877) and common kilk€l(peonella cultriventris caspia, Bordin, 1904) are
inhabiting in the Caspian Sea. Kilka fishes areagiel fishes living in schools and are
one of the most abundant fishes in Caspian Seaibead feeding on zooplankton. They
are considered as Caspian Sea bread as many afhaticaanimals feed on them.
Distribution of these fishes in the middle and keuh Caspian Sea is related to
existence of specific sea currents and feedingepattl]. All three kilka species are
present in commercial catches with use of undeemelectric lights and fishing pumps.
In the past, anchovy kilka amounted to 80-90 pero€total kilka catch in Caspian Sea.

Anchovy kilka forms dense population in the depth36 m in the middle and
southern Caspian Sea. In Winter, anchovy kilka iiveouthern part of the Caspian Sea,
in Spring it migrates to middle Caspian. Feedinggokein Summer often takes place in
the middle and southern Caspian [2]. Anchovy kiigawns at depths of 50-200 m in
southern part of Caspian Sea [17, 18, 19].

Previous studies on population characteristicsnahavy kilka in Caspian Sea’s
Iranian waters were limited to studies in distribnt[2] and stock assessment [1, 3, 4].
However, quantitative assessments are necessarymbmagement and effective
exploitation of the existing stock [13]. Despiteitsf economic and ecologic importance
as a main commercial and food species in the Oaspéa, there are no sufficient data
on sex, growth and mortality of kilka in the sowtkepart of the Caspian Sea (territory
of Mazandaran province). However, such data areecésly important related to
ecological changes occurred in the Caspian Seaeder, invader species ctenophore
Mnemiopsis leidyi which appeared in 1999 [5] haféeaed all components of the
ecosystem used by kilka. Also, one of the purpasfesatch and biology study is
recognition of human and natural factors affecfisg population [14]. Thus, the aim of
the present study is filling in the information gapanchovy kilka population biology,
catch assessment and creating a base for effentideoptimal management of anchovy
kilka catch in Mazandaran zone.

Material and Methods.During the sampling period (January-December 2@IBkg of
kilka fishes have been used, 2770 fishes wereathocto biometry study, from which 338 were
anchovy kilka. The samples were provided from lagdin Babolsar harbor in Mazandaran
province. The samples for this study were caughdegtths of 40-100 m by conical lift nets
equipped with underwater electric lights.

The samples were transported to the laboratorgdaducting measurements. The samples
were initially sorted into size bins. Then, theatoweight (to the nearest 0.1 g), sex and maturity
stages of ovary were determined. Sexual maturigsification was carried out based on six
macroscopic stages in ovarian development (staigenbt ripe; stage Il is almost ripe; stage IV is
ripe; stage V is ripe and running and stage Vpins) as defined by Biswas [6].

Age determination method. Age determination of anchovy kilka has been dorta wse of
otoliths. Otoliths were provided at each biometigge and of each length classes (144 specimen
including both females and males). Otoliths weré ipuspecial plate containing glycerin. Age
determination was done using stereomicroscopeligith glinted from top with background being
black [7].

Data analysis method. The length-weight relationship was calculated alovieng by
statistical package in SPSS 11:

W= al b
where W is the fish weight (g), L - fork length (fa and b are the parameters [8].
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Van Bertalanfi growth parameters were estimatedguai non-linear estimation method [9]
with use of software FISAT:
_ —k(t-t,)

L "L exp
where t is age, Lt - fish length at t adg, age virtual assay in length of OgL- computed
possibly maximal length for this species, k - gtowbefficient.

Survival rate (S) was calculated using the catctveeumethod [10]. The instantaneous
coefficient of total mortality (Z) was transform&dm the survival rate as Z=-In S.
Natural mortality coefficient (M) was estimatedrrdentative Pauly formula [11]:

log (M) =-0.0066~ 0.279|og|(_0o ¥ 0.6543log(K) 0.46B4(T)

where T is the water annual average temperatufistohabitat. In this study, T was %2
Fishing mortality coefficient (F) was calculatedngsthe following formula:

Z=M+F
Exploitation rate (E) was calculated by [12]:
_ F
T F+M
For determination of reproduction time, gonadosagriatiex (GSI) was used [8]:
GS =2 x100
W

wherew is gonad weight (g) and W is body weight (g).

Results and discussion.

Catch composition of three kilka species

All three kilka fishes (common, anchovy and bigege¢ present in catches. The
most abundant in the catches are common kilka §8pedcent) and the least - bigeye
kilka (4.13 percent). Anchovy kilka abundance anmtednto 7.81 percent. The most
abundance occured in February (up to 27.2 peraemd)the least - in June (up to 5.5
percent).

Catch, effort and CPUE for anchovy kilka

Total catch of anchovy kilka in 2008 was 954 tohaske 1).

Table 1. Catch, effort and CPUE of anchovy kilka in soatstepart
of Caspian Sea in 2008

Month Catch Effort CPUE
Jan 22.8 327 0.07
Feb 259.1 681 0.381
Mar 51.7 417 0.124
Apr 8.1 125 0.065

May* 0 0 0
Jun 5.3 51 0.104
Jul 91.5 643 0.142
Aug 160.7 828 0.194
Sep 69.8 453 0.154
Oct 24.8 218 0.114
Nov 138.5 523 0.265
Dec 121.6 779 0.156
total 953.9 5045 0.19

The highest catch was observed in February (up®l2tones) and the lowest - in
June (up to 5.3 tones).

The highest fishing effort was in August (828 vésgeer night) and the lowest
effort was in June (51 vessels per night).
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Maximum Catch Per Unit of Effort (CPUE) amount fanchovy kilka was in
February up to 0.381 tons per vessel per nightitanainimum was in April up to 0.065
tons per vessel per night.

Average length and weight for anchovy kilka

The study of the year 2008 shows that in the h#defish, females have a more
extended length range but there is no significéfferénce about the weight. Fork length
average of anchovy kilka (male and female) was 4168 mm. About 46 percent of
length abundance has belonged to 115-125 mm ledgitses. Average weight of
anchovy kilka was 11.4+3 g, about 67 percent ofgiveabundance has belonged to 8.4-
13.6 g weight classes (Fig 1).

W mean length
O mean weight

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Fig. 1. Monthly fork length and weight average of anchailiga in southeast part
of Caspian Sea in 2008

Van Bertalanfi population growth parameters and equation for anchovy kilka

Growth parameters ¢b, k, t0) for anchovy kilka have been estimated adiog to
length and age data (Fig 2).

Species: anchovy ()
Parameters: Loo=151 .94 ; K=028 ;andto=-112

1528

147

765

Length (cm)

382

00 1 1 1 ]
oo 14 38 5.6 75
Ane (years)

Fig. 2. Van Bertalanffi growth curve of anchovy kilka iautheast part of Caspian Sea in 2008.
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The growth equation used is as follows:
L, =151 .94[1— exp

- 028((+1.12)]

Relation between fork length and weight for anchovy kilka
The fork length and weight regression of anchoigakivas  w =0.00034¢c| ***

(R = 0.908). With considering that calculated b #ak3 (b < 3), growth pattern of this
fish is negative allometric (p < 0.05).

Sex ratio for anchovy kilka

The sex ratio of female:male was 1:0.5 for adulthawy kilka (n = 338) where
females were dominant (Table 2).

Table 2. Sex ratio (%%) of anchovy kilka in southeast part
of Caspian Sea in 2008

Month Male Female
Jan 26 74
Feb 28 72
Mar 22 78
Apr 32 78
May 35 75
Jun 29 61
Jul 35 65
Aug 42 58
Sep 56 44
Oct 53 47
Nov 44 56
Dec 22 78

It can be seen that males of anchovy kilka were idamt in September and
October.

Fawning and GS changes for anchowvy kilka

Study of sexual maturity stages in various montiteved that the abundance of 4
and 5 sexual maturity stages increased starting Apd reached to its maximum level
in October, November and December. Spawning has bempletely done in January
and February, relative share of immature fishessfages 2, 3) was above 60 percent

(Fig. 3).

100% -

80% 1

60% - O stage 5
Flstage 4
Ml stage 3

— | O stage 2

40% -

20%

Abundance (percent)

OOV

0% ; ; T T T T T : : : :
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Fig. 3. Monthly abundance percent of sexual maturity stafenchovy kilka
in southeast part of Caspian Sea in 2008.
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GSI amount of anchovy kilka begins to increase fiday. The highest amount of
GSI was in December. It decreases from Januanhigdthe minimum in February
which indicates end of spawning. Afterwards, GSloant does not tangibly increase
during early spring and gonads are in rest. In Bpeing and Summer, GSI amount
begins to increase (Fig. 4).

GSl average
o b M w B2 A o ~ ® ©

Fig. 4. Monthly GSI average of anchovy kilka in southeast part
of Caspian Sea in 2008

Natural, fishing and total mortality coefficients, survival rate and exploitation rate
for anchovy kilka
According to catch curve method, annual survivad raf anchovy kilka has been

estimated up tc0,34?y|,_1. Based on this survival rate, total mortality coa#fint (Z) of
anchovy kilka has been estimated up ¥d@7,, 1. Natural mortality coefficient of
anchovy kilka, estimated by tentative Pauly (199®thod, wasO,633yr71.Fishing

mortality coefficient for anchovy kilka wa®, 437,,. ... Therefore, the exploitation rate

of anchovy kilka has been estimated up to 0.408.

Age structure for anchovy kilka

Anchovy kilka population consisted of 7 age groupgear age group appropriates
40.97 percent of total abundance and forms a domipapulation. Age average in
females was 4.225+0.735 and its minimum and maximuere 2 and 7, respectively
(n=78). Age average in males was 3.872+0.746 anthihimum and maximum were 1
and 7, respectively (n=66) (Fig. 5).

a
Age (year)

Fig 5. Age abundance percent of anchovy kilkaautheast part
of Caspian Sea in 2008
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Catch at age analysis for anchovy kilka

From January to December 2008, 4-year old fishe® tiae highest catch (up to
40.97 percent, 390.86 tons) followed by 5-yearfides with catch amounting to 20.14
percent (192.12 tons) and 2-years-old catch ameast13.19 percent (125.87 tons) and
3 and 6-year old ones (each of 11.11 percent aéddt3) (Table 3).

Table 3. Catch at age of anchovy kilkasoutheast padf Caspian Sea in 2008

Age 1 2 3 4 5 6 7 | Total
Number 2 19 16 59 29 16 3 144
Abundance | oq | 1319 | 1111 | 4097 | 2014 | 1111 | 208 | 100
(per cent)
Catch (ton) | 13.25 | 125.87 | 106.00 | 390.86 | 192.12 | 106.00 | 19.87 | 954.0

Kilka catch in Mazandaran zone decreased from @8sdnds tons in 1999 to 7.8
thousands tons in 2003 and then increased ande@dohl3.2 thousands tons in 2005
(adopted from Mazandaran fisheries administratidgatistics during 1999-2005).
Anchovy kilka catch decreased during this peric@9@8t2008) from about 26 thousands
tons to 954 tons and CPUE decreased from 3.736pens/essel per night) to 0.19 tons.

Anchovy kilka age study shows that 3-year old faginstituted the largest age
group during 1997 and 1999 but 2-year old fish hiaeeeased in 2000. Afterwards, 3-
year old fish were dominant again in 2001-2003 4year old fish have appropriated to
the most catch in 2004 [4].

Fork length average of anchovy kilka in southeassptan in 1997 was 95.2 mm.
Then, it gradually decreased during 1998, 1999 20@D and reached to 87.8 mm but
increased again after 2001 [4] reaching to 116.4im2008.

Weight average of anchovy kilka in 1997 was 6.1ggrdually decreasing during
1998, 1999 and 2000 and reaching 4.4 gr, but isargafter 2001 [4] and reaching 11.4
gr in 2008.

Exploitation rate of anchovy kilka in this studyafch per fish stock) has been
estimated up to 0.41. Also, their catch amount efesed by 2008 and as a result their
age in catch increased.

Based on these data, it might be concluded thalhoamgckilka stock decreased
during 1997-2000 mainly due to over-fishing. Thiasnaccompanied with juvenilization
of the population, reflected in reduction of averdgngth and weight of population.
Further increase of stock followed by increase w&rage length and weight and age of
the fish was a result of regulated fishery andiappbn of nature protection measures in
Southern Caspian areas by Iranian government. Bgeref the fishing pressure is also
reflected in decrease of share of fishing mortadityl consequently in increase of the
share of natural mortality in the total mortality 2008.

Investigation in 1997-2004 shows that male wereidant in the catches, whereas
change of female:male ratio towards increase ofafemwas observed for 2008. This
also confirms existence of relatively improved haticonditions. Observed peak of
males during September-October 2008 can be atdbub seasonal variation of
responses to light disturbance by different seBes-Yami [15] reported that there were
different responding behaviors of fish to light.k&y hypothesis is that fish are attracted
to light for feeding. It is well-known that artifed light attracts many aquatic organisms
[16] and perhaps the motivation for attractionakated to increased prey density within
the lighted area. With development of gonads, femappear to be less attracted to
light. As they approach spawning time, they ceasedihg and disappear from the
catches. In the case of males, they continue fgedlining spawning period and it seems
that their response to light disturbance remairchanged [15].

It should also be noted that these changes coithcwligh ecological changes
caused by invasion of ctenophore species. Negatiwenetric growth of anchovy kilka
observed for 2008 shows that the fish feeds ingefitly, which might be a result of the
effect caused by the invader. Besides, globalatitrchanges such as Caspian Sea level
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change might affect the numbers of anchovy kilke& do changes of conditions of
natural reproduction. Also, anchovy kilka is affsttoy predators such as seal, sturgeon,
etc. Thus, alongside with the main factor — fishehgre still exist other environmental
factors influencing anchovy kilka population andmdative effect of all factors may
lead to stock depletion.
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22 QUU Ykhpuhwpwbnypyul ZhinpnEninghugh ghunalpul [hinnpnih
Zhppnlinnghuyh djhwpwbniypul phunpunin

Zugyuuunnuh vwhdwbudbpd Yephy ginh o tpw Juulyikph Eynnghwljui
hhduwjutinhpubph pugubwyunbwt buyunulyng 2008p. Junwpdt] o hhnpophuhwlui b
opuljkuwpwinuljut - hbnwgninmpiiithp:  Mumdiuuhpdly o glnh - opuiljEiuw-
putuljul wnwbdtwhunnlmpniiitbpp  phnphntnbibph nhpp tpu hiphudwppuwt
ypngbunmu:  Ununnunjuésmpjub  wqpkgmpiniip  hwnwljujhtt dumbugh  Jpu
pugwhwyntynt hunfwp hwpjuplpfty b Chint-dhuiibph - nbuwiljughtl puquuquitimpyui
qnpdwiljhgp: Zhnpnphufuljub o gpulkuwpubnatub gmguithyibpm Mptn ginh opkph
npulp quwhwufl b onpubu  sunhudnp wpnmuidust: Tunn ghnh hwpniun
JEuwpuquuquiimpmiip wpymip | uwhidwbunhul)  wippnungbt wqnbgnipyui:
Znugnuinmpymutkph wprymbpubph hudwdug wnunly wpomumjus Bu Upipugque glinh
uwnnnphlt hnuwbiptibpp:

Qlwnkpp pliphunfwppnul ( hApgpophupuliui gnigulipoblp (opulEhuwpubnipinil

C 1e/bi0 BBIABIEHUS OCHOBHBIX SKOJOTHMYECKUX IPOGIEM NMPUrPAHUYHOM
pexu [leben u ee mpurokoB B 2008 r. mpoBejeHBI TI'HAPOXUMHUYECKHE U
rUApOGHO-TIOTHYeCKHe KCCIe/OBaHUA. PaccMOTpeHBI TI'HIPOGHOIOTHYECKHe
0cOGeHHOCTH PeKH, a TaKXe POJIb peobeHTOca B IIPOLeCCe ee CaMOOYMIIEHM.
Jlna BeIABIEHMA BIUAHUA 3aTPA3HEHHSA HAa JOHHYI0 ¢ayHy pacCYMTaH
K03 bHUIMeHT BHUIOBOTO pasHooGpasus Illenon-Bunnepa. Ilo
THIPOXUMHUYECKAM M THAPOGHONIOTMYECKMM IIOKa3aTeNdM KadeCTBO BOZ P.
Jeben oeHeHO Kak “yMepeHHO 3arpsasHeHHoe” . Boratoe 61opasHoobpasie pexku
IlTaox aBisteTcs PEe3YyJIPTaTOM HE3HAYHUTEJIBHOI'O aHTPOIIOT€HHOTO BOBﬂeﬁCTBHH.
Tlo pesynbraTaMm ucCiIeZOBaHUII HauGoibllee 3arpsA3HeHHe HAOIIOAAIOCH B
HIDKHEM TeYeHUH peKu AXTaia.

CHMOO‘II/II[(E‘HHE PEKH — I'HDOXHMHYECKHE IIOKA3aTe/IH — FH,ZIPOﬁHOJI OruAd

In order to reveal the main environmental issues of Debed river, which is
an Armenia’s transboundary river, some hydrochemical and hydrobiological
research was carried out in 2008. The core study was devoted to the hydro-
biological characteristics and the role of reobionts in the process of the self-
purification of the river. The impact of pollution on the bottom fauna was
measured using Shenon-Vinnen coefficient of species diversity. Based on
hydrobiological and hydrochemical indicators the level of pollution of the water
of Debed river was estimated to be “mildly polluted”. The rich biodiversity of
Shnogh river is the result of limited anthropogenic influence. The river Akhtala is
extremely polluted in the downstream and necessary steps should be carried out
to improve the ecological situation of the river.

Self-purification of the rivers ( hydro chemical indicators ( hydro biology
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Zuyuunwith wlktwgpununn glunp ' Yhplin, juquunfnpynud £ 2npuqtn o Gwud- puly
Yuuljubph dhwppwntmuhg: Gunfpuil yurnualjh htwn dhwuht Haptinh bpljupmpmitp Juqunnd £
178 U Zuipuygtinmipejuuts uuwhdwititbpoud Meptnh glwnughtt uuquith dwljtpbup juqdnud |
3895 4u?, hulj tplupnipniup’ 152 Yu: Fknh we Junwlubpt i Uwpgp, Cunnp, dwpup’
Uhipujui: Glnh nupkljut dhohtt Swipaup 35,5 W34 E, hnupp® 1120 djua 3

Thpkny  qhinph  opkptt oquuuugnpéynud  Lu  YEugunughl, wpynitwpbpufub,
hhypntubpgbwnpll npenquul  tyuwnwlubtpny: Qbknh  phuyuwhywbwlui  hhduw-
junhputpp  juwdws tu  jhugunught, gnupuntnbuwlut, wppynibwpbpuljut
hnupwgptipny, Ynown Jhugunuyhtt puthnibpny optph wnunudwb, phuljut nbunipuibph ny
wpnniiubn. oqinugnpduwl, opuiunuljupupdut o gpuhbkpugdutt hwdwljup- ghpnud
nwé phpmipnitubph, hontph Epnqhugh unnptph wnluynipjut htwn [2, [8]: Yhphnp
winpuwhdwbwghtt ghwn E: Lpw Eyninghwljut ¢hdwlh quuwhwwnnudp nith ny dhugh
hwipwybnwulub, wjbh mupuswopewughtt ipwhwlnipni:

“hptinh we Yuwlp' Cunnp, uljhqp E wninud niqupug (kptwpnpugh hniuhuugh
[muotinhg: Gpljupnipinip 20 Yu k, opwhwjup wduquip' 114 {u% Swpbkiub dhoht
Swhiup® 0,8 W3] E Qpuwhwjuwp wjwquih dks dwul whnmwpwwwn b Qpkph
ogunugnpdynid ku npnquwb tyuwwnwlnyg [1]: Tunn ghwnp phupwdbwuniiugh htnwgn-
wnnipniittpp UbS htwnwppppnipnit o tbpujugimd tinp hwipuduyph pwhwgnpélw
htin juupus: Ujuquinmd  hpuwjubugynn guuljugus ntnbuwlub  qgnpéniubnipmit
wpunugnpynud k tipu JEwwpuququiimipput thnthnpumpmitbpnud: Cunn o Yphn glinbph
jtiuudnthninphgp pnyp Juuu  hbnwqumd quwbhwwnt]  @tnmunh hwipwduyph
wqnkgnipniup Hpbnh gknughtt hwdwljupgh Jpu:

Ymp b dubpnp: Yhphn ghnh hhdiwptnhpubph pugwhwpndwt  tuyuwwnwlny 2008p.
Qunupty ko hhnponphdhuljuit b gpuiljkiuwpuituljub hbnwgninmpinitibp:

Onpdwbidnipubp ku Ykpgyty Yphn g Ypw qugnn 6 nhuwlbnbphg, huswhu bwo
Uhipwu o Sunn Yunwljukph ghtnwpkpuikphg (wn. 1)

Unynuuwly 1. Yhpkn ghnh nhunwljbinbkph pinhwinip pinipughpp

Thunw | Qhwnp ‘Ldnipwnduwl Juiypp FPhninnup
ki
-1 “Yhphn “hphn qinh wlmup* Zunwp hhttwljwinud swslyws &
Oudpul) 0 2npughin hunonp puipbpny o wjwqgny, 9nipp th
qlntph thnpp wnunp £, hnupp wpwg:
dhwhiuntljnig guid
-2 TYhplin Uqutipnh punuphg Zunnwlyp hhdtwljutnid Swslyjws k
htwunn hunonp puipkpny, wthh dnin jnunuljdus
E dld pubulnmipyudp Yhugunught wnp:
Smpp U thnpp ynunp E:
U-1 Ulpuu | Ghwnwpkpul Zunwlyp sSwslyus Eujuq hhotigung
wnyulpwiph wniwwiny, oph gniybip
Unfjupugnyt £
-3 “Yhphn Uhlish Upipwju ghinh Zwwnwlyp puppwpnu k, gnipp
putkp puithwiighly, hnupp wpwg:
-4 Yhplin Ulpuu ghinh Zunnwljp puppwpnun E, withhg htinnu
pwthykinig htwnn gmpp puthuighy k, dwju wihh
Epljuyipny Unfupuigniys gpuagkpn £
uwwnynud:
-5 “Yhphn Uhlish Cunn ghwinp Zunwlp wjugnu k, gnipp puthwighl b,
puthtp hnupp’ wpwg:
Cc-1 Cunn Qhwnwpbpub, Fhphn Zunulp dwuwdp wjwugnun b, dwuudp
qnp punfu]tnt Juiyphg | puppwpnu, gnipp puthwbghy £, hnupp'
15 U gkpl wpuig:
-6 Thplin Nunuywih ZEY-h Zunwlp dwuwdp wjuwgnn k. dwuwdp
Ubpdwljuyp pwppwipnu, gmpp phpo wyunp k hnupp
YEunpntiwluwt dwunid® wpwg, whbph
Unwn Jul Swhdwnnunibp:
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Owlp dbinwnibph Ynughtnpughwibph thnthnjunipmiaitpp pugwhwynbine hwdwp oph
udniptbp B Jipgdly twb Gudpul ghinhg' dwbwdnn punuphg ubppl pujus hwndusnid:

Smpuwpuignip nhinwljinhg Ykpgyl b hwnwljughtt Yeinwuhubkph hhtq thnpdwbdniy:
Zudwnpliih ndpuithp unwbwm hwdwp wdnpubpp Jhipgyl) bo ghnmd ghpulppnn, dhwidwb
phnuinybphg, npnup $hpuyly b dowlyly ki opuwlbkiuwpwinipyui dby punniudus hwjnh
Ubpnnutipnd [5] [6]:

Ununnunjusmpjub wqnkgnipmniip hwnwljuyht bumbugh Jpu puguwhupingbine hwdwp
hwpqupldt) £ Chunu-dhutbph [8] wkuwluyht puquuquinipjut gnpswljhgp (BI):

k
Bl =3 x;100,X;,
i-1

npuntn B/ (nkuwuyht puquuqunipjub qgnpswlhgh k,
X (7 Yupquputwljub hdph mkuwljtbph pyh hwpupkpmpniit Enbuwlubkph puinhwinip

pyht:
Qnpdwlhgp npnoynud | 0-4 uwbinnuiyny, 4-p thony bpdnud £ undbiundbs puquuquimpymup: 0
tpwbwlmu k YEuinpubwljwb wphiuphp puguljuynud E:

Uppymiphkp b phlnuphnu: VYaphn qinh o tpw fjunpnp Juawljubph gpuphdhuljui
htnwgnunmpmitiibpp gnyg o wnydly, np qinh wlmphg qhwnwpbputt mbknupwpdytjhu
wnwtdhb gpuphuhljut gniguthpukp thnthnunipniutbp B Ypky:

Qhpbnp opquiwjwt Wniptpny wnunuynd E hhdbwluwind jungnp  phw-
Juwquyptphg htwn, hiush dwuptt & Jiuynud punhwinip wqnunh phppndwnugh
opuhnugdwl gmguuhoibpp (wn. 2): Cunhwbnip wqnunh wpdhpubpp pwpdp G
Ujwytpph punuphg htwn, dhtiyo Tuny ghnh puhdbne nnnud Munujwh 2EY-h
Ubpdwluypnud: dhpohtt Eplnt nhunwljbnbpmd opqutwljutt wnunujwdnmiput  pupap
gmguhoubpp puguinpymu Eu twilh gkwnp nne tpluygupny uthngws utinh opykljnutph
wnljwjntpjudp:

Unydwwn hnutbph pupdp Ynbghtnpughwbp G gpuigjuws  Uupuwu Juuuljh
pwthyknig htwn dhty CTunn qbnh dhwpwedtp (62,1 67,7 dg/): Gpiym
nhinnwlbnbpnud k) unybwwn pnbubph pwpdp Ynughinpughwtt Upwjw Juwulh
wqnkgnipjut hkwnowtp &, dtpohtihu dky &l 1gynud Upipwjugh wnbduwdnihpnbiught
Yndphttwnh 0 yngudpwph hnupwentpp (wy. 2):

Unmuuwy 2. Yhphn ghnh opuphuhwljut gniguithpukph
thnthnunipyniinbpp wniiphg ghnwpkput

= s |g g ; g ¢ S| s
- 0 g " g | 2 .3 | €3
£ s |2 2 |E |€ |2 |E |E |z2|& |5 |s2)|B2
B o o< &< ERe S = ] 5 = S3s | 5 2 Q- | o,
=Sc == S S = 3 py 3 2 £ 32| 3 s o |3
3 3 53 =] €3 =4 = =3 = & 25| A&#=| O S E | EE
5% 39 gs eS| FS | ES| 25| 25| s |25 |25 | 25| £ | a8
2 |55 |SE |F338|58|a85|55|58|538|835 |82 |58 |2 |&2
-2 521 9.7 152.6 453 | 125 | 466 |0.11 |03 128 | 007 |925 |056 |6
-3 44.09 4.86 13424 | 3222|1112 |364 |022 |0.28 |1.108|0.06 |946 |0.72 |4
4 68.14 1458 14645 | 67.73 | 9.73 | 3455|014 |034 |1.09 |0.04 |882 |08 5
-5 68.14 19.44 21967 (6213 | 11.12 (351 [(0.06 053 |122 |0.02 (860 (08 7
c-1 52.10 729 14340 | 3409 |9.73 |3.22 |0.142|0.202 | 0.93 |0.063 |9.03 | 048 |4
c-6 44.09 1458 15560 |39.70 | 1112|359 |0.30 |047 |1.27 |011 |860 |08 12

Owlp dbwnmwnubphg wnudh, ghuyh juwwph Ynbugkuinpughwibpp tnyuybu
wénd ki glinh wiljniiphg ghtwpbputt swpdybihu: Ujpmd punuphg htnn ajungnud &
hudwywinwupimb gnigumthpubph wé (wn. 3):

Unpmuuwy 3. Owtip dkinwnubph Ynigkiinpughwtkph
thnthnjunipynibnbpp Hphinh wjwuqund, dg/

Thuwlkwnp Cu Zn Pb
Jwlwdanphg ukppo 0,014211 0,009429 0,001222
Uwpgh qhwnhg tkppo 0,002674 0,001397 0,000953
uhtyo Ujpnud 0,008295 0,017924 0,001128
Ujpnudhg tlippo 0,008321 0,013982 0,001176
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Qhphn  ghnp Jpu nbnuiupws phunwlbnbtph  jEunpwbwlwut  wphiwphh
htwnwgnunmipnitiibpp gnyg L tnwhu, np ghnh Eyninghwwt Jhdwlp wuydwbu-
Unpjws £ ny dhuybh wpynibwgnpswljwt hnupwontph wqpbgmipjudp, wyo ghwnp
opuwpwiuljuit phdhuny: Ftnh whudbpd hunusttpnud wdbth hwdwh i hwtnhuynud
uwwypnp hwwnwlujhtt Eunwbhubp, pwl ghkwnh hnpdwtninnud, npwnbn hnuph
wpwqgnipmniip wnuybjugnyut B Uqudbpnh punuphg htnn Jigunujhtt hnupwenptph
wqnbgnipniip wnul] wljuwene ' wthh Epupmpudp, npuntn hnuph wpugnipimip
nuinwn L, hul] hwnwlp swslhyws E tunqusdpny: Fknh dhohtt hwinjwénid, npnkn
hnuph UkS wpugmipjut hbnmowupny eptpp hwpunwimd Bu peywsuny, hwinhymd L
vhonhljutp o quptwbwpohlutp (Plecoptera), npnup punpny ku Ywpnip opkipht:

bPuswu bplunud L wn. 4-hg, hphn ghund  qonnphupnup  wnwbjugnyu
JEiuwquuqqus £ qpuigyws Ujudtpnh pwnuphg htnn puljus hundwénwd, o dhuso
Ulipwqw ginh fwntdbip: Uwljugt hwpl b ok, np wju phnwljtnnd phupnuh Uks
JEuuwquiqudp pugunpynid t thnpdwdnipibpnid junonp Ybnd dhwwnqpnijutiph
(Haemopis sanguisuga) wnliuynipjuudp, npnup hwinhuwind tu Jhugunuyhtt wnpny
opkph wnunnundw puguhwynhsy:

Unniuwy 4. Hhphin ginh hwnwljuyhtt Yinuuhubkph pupwtulp fEiuwquqdusp

Yupqupwbuy -1 -2 -2 -3 -4 -5 -6 -6
wi junufp (pwp) (nhnu) (pwp) nhny)
Oligochaeta
Tubificidae spp. 7/44
Hirudinea
Haemopis 2 /3600
sanguisuga
Herpobdella 2/61 4/161 2/58
octoculata

Crustacea

(Amphipoda)
Gammarus 9/ 5/13.2
Jacustis 52.8

Plecoptera
Perla sp. 2/316.8 2/28
Ephemeroptera

9/53.8 |24/80.4 |24 / 2/222 7/35.0 7/22.4
Baetis s.str. 82.4
Baetis(B ) 10/80.2 15/16.2

petrovi
Ceanis moesta 2/6.1 2/48
Epeurus 4/13.4 2/11.0
(Caucasiron) sp.

Ecdionurus s.str.. 2/7
Trichoptera
Hydropsyche 21/378 11/198 92/1408.3 | 9/24.4 | 9/360 22 /396 22/165
pellucidula
Rhyacophila 2/30.5 2/35.0
nubia
Odonata
Gomphidae 2/345
Diptera
- Chironomidae 14/45[12/32,1 |10/295 [15/8.6 16/44 |24/492|27/11.0
- Simulidae 7/72 9/9.0
- Blepharoceridae
Blepharocera sp. 2/22 2/8
- LImonidae 2/6.2
Coleoptera 2/44
Cunudbup 53/489.162/717,1 38/13,718 | 134/2048.836/59.6 | 50/430.2 |73 /583.0 |33/200.6
BI 1.90 2.42 1.34 1.75 | 1.72 1.67 231 135
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Qhphn  qinh  wwppip  hwnjwsutph  hwdwp  qpugjus  gnpdwlhgubph
hwubdwnmpmup gnyg L wwihu, np, phybtn Uupwu uuljp ginwpbpuinud juhun
wnununjus t hwtipupnymtwpbpnipjutt hnupwentpny, wnnihwimbpd Yhpln ghnh Jpu
ybkpohthu wgqnpbgnipmitip  npnohs sk UhktuwpwqUuquinipjut  gopswljhgubph
wpdtpubpp qpliphk hujuuwp ko Uupuqu gbnh puthdtinig wnwy (1.75) o htwn (1.72),
ytpohtu Jyuynid £ uyt dwuht, np Yhpln ghnh wnwn gpuhnuph hwodhtt tmupwitmd £
wnunuyjws Wniphkph Ynughinpughwt tjwuqnud Jbpghthu wqpkgnipniip: Ll
wuwnbp E ajundnid two 2-pp juywinud® Upudbpph punuphg dh putth YU wg:
Puptuniwppiwt gunphp] gbwnh gph npuyp puwn® <mnpdhup phownhl gnpsuygh
quuhwunud E ,dwpnipk, onipp ,dwpnipk ko D-6 nhuinuljtinnud” Mnnujwth ZEY-h dnwn,
hush dwupt k Juynid Perla gbinh quptwbwpohlutpnh o pujwupowbpubph (7rchoptera)
opuhdp) wkuwlubph RAya-cophila nubila wnljwynipiniip:

Cunhwinip wedwdp Yhphn qhnh phupndunibugh YEuuwqugdusp 2008p.
wnwwnwbyl) £ 05-15 g2 vwhdwutbpnid: Ljuqugnytu jEhiuwquiugqdus E (0.06 gAd?)
gqpuiigyty Uppuqu ghwnh ghwnwpbpwinud, nptt wnunuws E hwiipupymibwpbpuljut
hnupwontnpny:

NMunudbwuphpdl) B two Yephn qlinh Epyne quuufjutph’ Cunn b Uupwjw
ghnbph wgpbgmpmiip pinh Jpue Zbnwgnuumpnittpp junwpdly Bo wyn qlntph
ghnwpbputinbpnud:

Ulipwju ghinh ghinnupbpuinid Uupuyugh wnswdpuph hnupweptph htinbwbpny
gtunp ghinnwpbpuinid hwnwlughtt puntbwt wdpnnempjudp puguljuynud

Tunn qlwnt wsph b pujunud hwwnwlughtt YEunwhubph wpwwnnipjudp pug-
dwquunipjudp (wybkh pwh 15 nbkuwl) (wr. 5):

Unniuwy 5. Gunn qbinh ghnwpbputinid hwjnbwpbpjus hwnwljughts jeiquthubph
pYupwiwlp (hww/u?) Yrhiuwqubqusn, (Ug/u?)

Yupqupuwiwlwi pnudpp PJupwbulp (huwn/l?) Ykhwwquuqusnp (Ug/d?)
Plecoptera
Perla sp. 11 880.0
Leuctra sp. 2 34.0
Ephemeroptera
Baetis sp. 150 2100.0
Baetis(B ) petrovi 146 2042.0
Ceanis moesta 2 28.5
Ecdionurus kuraensis 8 101.5
Trichoptera
Hydropsyche pellucidula 2 41.0
Rhyacophila nubia 6 122.4
Odonata
Onychogomphus sp. 4 450.0
Diptera
- Chironomidae 22 13.2
- Simulidae 4158 5874
-Tabanidae 2 7.3
- Blepharoceridae 2 2.0
Cunuukup 4515 11695.9
Chint-Nihykph nbuwljuyhtu 0,40
puquuquiimpjui gnpswljhgp

Pusytu Eplnud £ wrn.5-hg, Tunn ghwnh phupnup pyupwbwlp 1 U? hwutnd k
4,5 hwqup wnpwbdbyulh, hul YEtuwqubqusép' 12q: ph dwppnipjut hwpniun
JhuuwpuqUuquinipyut dwuhtt £ quynud Thunth-Nithbph mbuwfughtt puqdw-
quunipjul  gnpdwlgh wnwybjugnyu wpdbpp: Ujunbn Jky Yhunwd  wppkh
hwyjntwpbpyuwé Eu quptwbwpeohlutph (Plecoptera)”  2,dhophlubph (£phemeroptera)’ 4,
pwupowbpubph (7richoptera)’ 2 mbuwljubp, npnup hwinhuwind Eu dwpnip opkph
puwlhybbp:
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Uhunyhnubph Ubks pqupwtnljp Juynud t twlb opquiulwb Wynipbph wnljw-
jnipjul dwuhl, npp vwhdwbwihwl pwhwlubpny Eu skt wqnnid oph npwlh Jpus
dbpohtu Juiplinp b ny vhugt gpoquuuugnpduiwt nkuwljtanhg, wy npubu djukph Ypughte
Pwqu, htyny hwpniuwn k Cunn glnp:

Mubljpinntughtt hwipnyph  mumutwuhpmpoiiitbpp gnyg &u wdly, np hpknh
uuquitth gkwnbkpp hwpnun sk qnnygjuitiljninting, hyp pinpny £ {Eptught pnjnp glnbphte

dhpohtiu  pugwwnpynud t ghinh wpwq hnuph wpnnitpnd  yubljnntwgh
opquithqUubtph pupdp dwhwgmpudp [7, 8]: Ujuwhuny, VFhpkn glnh optipp hudwduyh
opwphthwljut 0 gpujiuwpwiuljut gmguthoubph nuugmd Bu suthunnp wnununguist: (111
) opbph pwpph:

Unpnn Jhugunuihtt puthnuubpp o punupuyghtt hnupweptpp 1gytny hphn ghan,
yninwlnudutp i wnwowgunid withwdbpd dwubpnid, unbndtin wipwpbiyuun
wuydwtp hwnwluyhtt $untiugh qupqugdwi hwdwp:

Cunn gqhwnh hwpnun YJhuwpuquuquinipmniip wpyniip £ uwhdwbwthuy
wbppnuyngkl wqntgnipyui:

Upjpwju ghwnp unnphtt hnuwbptbpnid qunignud b dwypwhbn Juun Jhdwuynud
wihpuwdton b hpufwiwgil] hwdwywunwujuwt  dhgnguenidubp tpu Eyninghwljui
yhdwlp pupbjuytnt hwdwp:
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E.-mail: rhovan@sci.am,

Zopudmy - phpjws Bu 2009p. Ulwt 18h b Gpw hpduwljwt Juuljubiph

opwdhqhlujus, opwphuvhwlu b opulbiwwpwiwlut  nmumdbwuhpmpmiutbtph
wprynibpbpp: Qwhwwndl] b 1&h opwhwdup wduquinid  nbnbkuwljub
gnpéniibmpjut wqpkgnipjul nkpp (dughtt Eynhwdwljupgh Bjunpndugdwt b 1h4
pwthynn giwntph optph npulh quuinugdwi gnpénid:

Eymnghw ( Bjinpnugnidd ( ppinnwublpnnl ((hwpnukbgubhbkp (
pbapnignphuw ( pinpndpy a (jEnuspl wnwppkp

IIpuBemens! pe3yabTaThl rUAPOPUMIECKHUX, TUAPOXUMUYECKUX U TUIPO-
GHOIOTMYeCKUX HCCIefoBaHUM o3epa CeBaH M €ro OCHOBHBIX IIPUTOKOB.
OleHeHO BIUAHUE XO3AMCTBEHHOH IeATeJbHOCTH Ha OBTPOQHUPOBAHHE U
yXyZlLIeHHe KadyecTBa BOJBI 03€Pa U €r0 IIPUTOKOB.

OKo/10rHg — 3BTpOPHPOBaHHE — PHTOIIAHKTOH — IIPOCTEHIIHE —
HHQY30pHH — XJIOPOGHII a — OHOTeHHBIE 3/IeMEHTEI

In this article the investigation results of Lake Sevan and its
tributaries waters are presented. The impact of economic activity has been
assessed in the process of lake catchment basin eutrofication and tributares
waters quailty vorsening.

Ecology — eutrophication — phytoplankton — protozoa — infusorium —
chlorophyll a— biogenic elements

Ulwtw 1&h wjuopju Enpndugdus hpudhfulp wuydwbwdnpyws £ ny dhuygh
ubpopuwupwpuyhtt wpngtubph wiippnungkt puguuulut JEkpujuenmgdundp, wy bwb tpw
opuwhwjup wjuquinud mtnkunipjub tnwppkp gninkph, Fyninghwuibu shhultunpdws,
puntuuhjugdunlp b Epunbuuhyugdwidp, nph wppymitpnid dbdwgh] E (b4 puthyng
YEuuwsht mwppbph, wnununnn b winpuhl yniptph pwbwljubpp:

Stunbunipjut hnkiuhyugdwt b nkijptwghnt swtpwpkntwénipyub dkdwugdwt
wuydwbtpnud 1&h phwljul nbunipuitiph wwhywidw b wpynibwyn oquugnpduiw
utimhptibph pdnult wbhup £ wnwitg Qpwhujup wjuqui ( Thdk hudwlupgnud
putwjului b Jupnigjuspwdniulghntiwy hhgpontynnghwljub thnpuhwpwpbpnipmiu-
ukph Jhpmidmpjut: Zwpnth E, np tpdws thnjuhwpwpkpnipmnibibpp jupqugnpymd £
st hghjujuit, phuhwfui b Yhuwpwbwlwd wpngbulbpny, npntg Jpw npnphy
wqnbkgnipnit tb mbbkinud 1h€ puwhdnn ghwnbkph opkph hhnpnphdhwljul  npuljp
Juquuynpnn pununphstpp, npnip dbuwdnpdnud Eu opw hwdup wjuquind b nikl
whwnpngk (ptwsht) b / jud inkjuingkh (Wwpnushl) swgnud:
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Ubwbw Qpuwhwjup wqwqui ( Lhdk (hdunhwdwlupgnid  gpwhwyqup
wjuquith wgntgnipjut gnpswlhgp 1&h ypu juqunud £ 2.35: Qpuhujwp wduquith tdwb
UkS wgnbgnipmitpn (dughtt Bynhwdwljupgh Ypw hhdtwlwinid hpuljubtwgynud t ghnbph
vhongny: Twnuljutpny Ubwiw (h punhynn bfupndugunn, wnnmonny b ninpuhy Wnipbpp
Jupwind o bjupndugdwt wypnghkubbpp b junpp puguuwljut wopbgmpmt ko ncubtinod
huswtu 1&h wpndhly onpwlitph, uwyytu b tpubg wrwbidhtt onuiljubph Jpu: Zwogh wntikng
wju  hwbquuwbpp, dkp Ynquihg hpuubwglly b 1h& puinn glntph gpuphqhljuljub,
opwphvhwljwl b gpuljkivwpwiulwb hbinwgnunnmipmiiubp, tputg wqnpkgnipiniup 1&h
Jpu qwhwwnbnt hyunulny:

Ymp b dkpnog: Qpuphuihuljwi  nunwlbwuhpmpimitbph  phpugpmu  oquuugnpédyl) L
dhowqquyhtt unwinupnibphtt hulwwywnwuput vyknpn-$nundtnphl, hnundbuphl, Swfuwjught b
wy] Ukpnnubp [4]:

Qpuljkinwpwiulut numdtwuhpnipmtbpp junwpdt) Bu 2008-2009p. thtnpdup b ungtalpbp
wihubbph  pipugpmd Ulwbw hd puinjny Gujwupwgbn, Thdp, Upghsh, Twpnbihy, Upthw, Uwlkuhu,
Uwuphl, Qyuwuqln gintphg Jipgqus optiph udnipbipnud:

Ulwtw (&nud thnpdwbidniptipp ipgpky kup 4-pny nhinwljknhg (@npp Ulwlh):

Onpdwtdnpubpnid mundbwuhply  up  Phunyputljnntughtt. hwdwlgmput o twpw-
Yhunwuhubph npuljului b pwiwljwlub  Yjwqdp:  Lpwbg twpbwljwh b hEknwqu jupnpuwnnp
Upwlmuubkpp Juwnwnk) Eup' pun hhnpnkyninghwynd pinniijws dkpnntph (1, 2,5, 6, 8, 9]:

Uunuwugjuws pdughtt wfjujukph  Ynpkjhwghnb-phigpbuntt  Jpnisnipinibtipp juwnwpky  Gup
hwdwljupgswyhtt EXCEL dpuqpughti thuphkph thengny 95% &oqpunnipjudp (p>0.95):

Uwltpinypughtt optph npulh pumpugpnuip juunwply &up gpkph npulh Byninghwlwb
htnlyuw nuuwlupgludp [7]:

1. Ywuwljupgnid pun 9ph hwipwjiugdwt wunhgwith b hntiwghtt juquh:

2. Eyningn-umthinwpuut nuuwlupgnud, npp pungpynud £ opudhghljuljul, gpuphdhuljui b
onuljivwpwiwljut gniguthpubp:

Utp Ynnuhg puwnpyl) £ oph npulh tyningn-uwthnwpwlut (npndn-uwypnpwjinipjui)
nuuwlupgnud, npnbkn oquuugnpst] Lup niunudbwuhpnipjut phpwugpnid uwnwgdus opwdhqh-
Julwb, gpwphdhului b ogpuljiiuwpwbuljui gniguithoubpp b tpwig dkdnipniuubkpp:

Upynibphlkp b phiwpynid: Uhwiw (b8 puthynn ghnbpnud  Junwpyws
opwphuhwljut nunltwuhpmpmiiubpp gnyg Eu by, np tpubg optpnud Uhohtugdws
hwoquwplutpny, mdjws ppYwshth pwhwlnmpmpiip juqdt b 11.7 q/l3, pH-7.4,
thinpwwnhup® 0.08 g/u3, uihiiphwnhiip’ 0.034 ¢/u3, wdnuhnid hnhp® 0.15 q/U3, punhwinip
hwlpwjhtt mqnunhtipn® 1.0 gNAI3, $nudnphip’ 0.36 gPALS, BUMNs-n 3 qO2/U3, NO-1 1.4 qOAL,
RO-14.2 gO2/i3:

Qtwnbkph dhgngny Ubwbw (hg puthyny wgnunnh b dnudnph pubwlnipmnibbph
ytpwhwoyuwnplutpp gnyg B wydly, np 2009p. ghwnbtph dhengm] wmtnbunipput wnwppbp
ninpuikphg (p4 bt puthyl] dnnn 2071 v wqnun b 1623 w $nudnp (wn.1), npnlg
pwtwlnipniutipp 2008p. htin hwdbdwnws wwljuuky Eu 5-10% uwhdwbtbpnud:

Sjwiutph Jbpnisnipmitp gnyg E wwihu, np pun 1hd puthynn wqgnup
pwhwlnmipjub  (2071w; wn.1)' wpwetwljwupg by b qpunbkginid  phwlsmipiniup b
wpnibwpbpnipniap (1055.3 w), hwgnpnp' pniuwpnidnipiniip (530.3 w) b whwu-
twpnidnipiniup (485.4 w):

UoJws nnpuniiiphg hd puthynn $nudnph (1624 ) Ubdnipnitubpp hudwuyw-
wnwupwbwpwup juqunud B 132.0; 24.7; 5.7 (wn.1):

2009e. 1h& L puthyb] bwl 2128 wn hkown nisynn b 1275 wn htown opuhnwgynn
opquuwlwb Wnipbkp, npnug hwyqupluyht pwbwlnipmitp Byghduyktn | 0UMs-h b
MO-h  wpnghutbpnid  oguwgnpdjws  ppYwsth  pwiwlmpuup  (hwodupyutpp
Juwnwpybp Eu' puwn ghnbph optpnud UM b NO-h dkdnipniuubph, q/AB):

Qpuijivwpwiuut nunlbwuhpmpmmbitpp gnyg o gk, np Swdunwughn,
Lh&p, Upghdh, dwpnkuhy, Upthw, Uwpkthu, Uwuphl, Qjuwuqbin gqhnkph dhunn-
wjwbyunnunud ghipwluyl) Eu ophuninubph tpkp fudpbp, gpuip o' phwwnndwyhuttpp,
Juwtwgttpp b juwunwlwbwsubpp: Qbpholunn wbuwlubpt u Navicula, Cocconeis,
Meridion, Cymbella, Pinnularia, Surirella, Melosira, Fragilarizz Ppkug puquuqunipundp
hwwnuybu wsph Bu pulyty Navicula ginh whuwljubpp® N, gracilis, N. pupula, N. tuscula:

Zujnbwpbpyws nmbuwlubpp' pun optiph npulh vwwypnpnipjut wunhdwh,
hwlunyunuwupwimd Bu B b dbgnuumgpnpught mbuwljubpht: Gtnbpnud  quptwbugha
wuiynup Abwynpdwt hpdtwljwt  judpkptt Eo phwnndughtt b juyunuljwbuy
ophuninutpp: Ywtwy gphuninttph nhpp bty & Epypopgughie
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“Yhwwnnduyht ophunintkph wnwykjugny pupwblp wyu spowtnid knky k 3776
hwgq. po/}, hull YEuwququsp' 16,5 ¢/U3: Yuynwljubwsubph pyuwpwbiwljp htnwgnun-
Yws opowtinid thnthnjuyby £ 4-508 hwgq. po/q, hull Yuwqugusp® 0,009-7,12 g/u*:

Unynuuwly 1. Shinbumpjul inwpplp ninpunikiphg Ubwbw (hE puitynn wgnnh b $nudnph
pwbwljubpp b tpuig inlnuwght hwpwpkpoipmittkpp

Ugnwn bnudn
Unpjniptip w/ UlulIl;ll % w/ mulplil) : %
Flulpmppmb b 1055.3 51.0 132.0 81.29
wpynibwpbpnipnil
Pniuwpnidnipnih 530.3 26.0 247 15.22
Ubwubwuywhnipmni 485.4 23.44 5.7 3.5
Cunudbup 2071 100 162.4 100

Mbwnp £ k), np juyunwlwbws ophunminubpp hwbnhuwgl] B wubynnih
Upnulwb ubplyuyugnighsubp, b tpwbg Jwquh dbky dks phy Eu Yuwqubk] wnnpuhl
hwdwpynn nbkuwlubpp, npnup hwynuh i gpuljuunipmniithg npyku Ejupndhljunnnp-
wbuwlubkp, ophtwly Spirulina sp. W Microcstis aeruginosa mtuwljubiphtt wwwnljwunn gkntph
ubkipuywugnighsubipp:

YQutiwy gphunintiipp vhpw sk np wpdwbwgpyus kb bnk) wjwiljnninwd, tpubg
pYwpwiwlp thnihnjuyby £ 4,088,0 hwgq. po/|, hull jhuwquugdusp 0,02-4,0 g/l Supjw
Yuipjuédpny tpqws  gmguithpubph wpwbjugnyt Ukdmpmitubpp gpuitigyt) i Uwuphy
gbnh yuulnnund:

ZEnmwgnujus opowith  ipwhwinlmpmmbibtphg L np plntujubtus gppdmnutiphg
hwjnbtwpbpyws b dhuyt dp wkuwly 7ribonema ghnhg: Lpw pdwpwiwlp Upthw ghnh
wjwbyunnunud uqul) k 76.0 hwqg. pe/q, hul kiuwquiqusp 0,11q /A3

Ujuwhuny' Ubwbw (&h hhdtwlwt Juulukph $hunnyuiljnnh nrunudow-
uhpnipnibtitpp gnyg B nygby:

1. bpklg pwpwiwlny b puquuquimipjudp ghpuljonk) i phwwnndwht opp-
Uninubpp, husp punpny b nbnwjwblunnuht: 9bkpp toduws mbuwfubph dky hwnjuuybtu
nhwnndujhtt gphunintiiph fudpnud® kS phy B juqunud wnunndusnipyut Euuw-
punhquunnp Albpp, npnup tu  Melosira varians, Fragilaria capucina, Stephanodiscus hant-zchii,
wnbuwlubpp: Ywyunwlwbws ophuninubph pwdunwd Microcstis aeruginosa W Spirulina
abbreviata, Oscillatoria Iimnetica, Aphanizomenon f-a. L Qwlwy g¢phuninubkph pudpnid
Ulothrix subtilissima -Characium sp wkuwljubpp:

2. zZlnwgnunjuis opowitinid wpdwtugplus sk wpwbljnntuughtt ophuniniibph oéwn-Ynudo,
hush dwuhtt Jiuynud G phuinyuuyunnh pduhtt Jkdnipmitutpp b Jhqnuuyg
nhnwpynudukpp (oph dwlbpbuhtt punuipubph pugwluwynipmnitp, whwg hnnp
pugulju-jnipiniip, gph gniiynpnidp):

3. Ubwtw Junwljutpnid winpuply ghwinpwlyntphwubph Microcstis aeruginosa, Spirulina
abbreviata, Oscillatoria limnetica, Aphanizomenon f-a mbuwljubph wniuwmpmniip ununid £ wyle
dwuht, np Juuwlubkph g¢poquuugnpénidp Ywpnn L Juuwuwlwup  (huk] dwppnt b
YEunuuhubph hudwn:

Ulwbw 1hd puthynn ybkpp todws gqhnbpnd bwhwlbkunuhttph nunwlbw-
uhmpnitibpp gnyg Eu wydly, np hudnignphwtibph wnudbpugnyt nkuwluyhtt juqup h
puwtwlmipmiip gpuigyl] b dwghu b hmithu wudhuubpht (Coleps hirtus (Kineto-
fragminophora), Paramecium caudatum (Oligohymenophora), Oxytrichidae): Lwuwljku-
nuihubph wdp wdws wuhuubphtt puguunpynid £ hudnignphwibph hwdwp uuniin
hwinhuwgnn' opqutwlub Wmpbph pwbwlimpjut dbdwgdwup, pwlnbphwutph b
ophunintiiph dwuuuwyuwluwt qupqugdudp: Znihu wduhtt hudnignphwibph pwhwlp
wugnud £, npp wupldwbudnpdws £ ouyy  dwdwbulwhwnywsnid - gnnujwiljinnith
putwjwluwi wény, b npwyhu hbnbwip hudmignphwibph b gnnyubunth dhol
uliinujhtt Upgulgnipjut Ukdwgdwdp: Zunljuubu nu tjwwnbih £ Uwuphl gqblwnh
ontpnud:
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Oquugnpstiny puttwpyqus epwphdhwub b opuljkuwpwtwljut gniguihy-
ubph pYuwyhtt dkdnipynitubpp, dkp Ynnuhg npnodt) B nuunidwuhpdws ghnbph opkph
Eyninghwut npuwyp: NMwpqily b np fbwgbup hadwuyunuuppwinnd B dwpnip b
suthunp wnqinnunws, Qujumuglnp’ oun wnununyws, Lpdpp' sun dwpnip-suthun]np
wnunujws, Upghdhls  pnyp  wnununjus(suhwynp  wnunujws,  Jwppkiphn
dwpnip(pny] wnnnunjws, Uphwli’ pny] wnununjus(swthuynp wnunnyjws, Jupd-
wypmp ey wnnnnjus(swthwynp wnnnngws, Jwuphplp’ dwpmip b suhuynp
wnunuyjus npuljh opkphl:

Ululnu jdmd GYunwpws  gpwppghfului  hhinwugnuinmpniuubph  wipyniupnud
wupqyl] E np dnud  ohpdwunmhfwbughlt mwwnwinudubpp pun junpnipniubph
Juqunud  Eu'  dwlbtpblupt ( 8,8% 10 d-nud® 8,05 30 d-nud* 6.3% 60 d-nud* 4,2%
urhwughkihnipniup dnwd qpuigyty 3,5 U:

Qnuphthwlwt  nwnwlbwuhpnipniiibpp gnyg ko by, np (&nd vhohtt hwy-
Juplubpny nsyws ppywshuh puwbtwlnipniup Yuqdl) £ 7,14 q/u3, pH (8,6, Jughnud
pntp 27,6 gAB, ppphnhup' 623 qAf, Uhwpwwnhup' 0.08 g/, thwnphwnhup' 0.002 gAB,
wunthnwd hnthtp' 0,17¢/f3, puhwinip hwipwhtt wgnuihip® 0.25 g N/AB, nudpnphip’
0,024 q P/3, 8UTs-p 2,35 qO2/u3, NO-1 1,99 qOAB3, £O-22,3 q O2/d3:

Zudwyuinuupuwtt - Jkpwhwoyupljubphg wupqynud b twl, np wyn  dudw-
tuuhwinquénid Uhwtiu 1&h optipnid hwtipughtt mgnuinp pubalnipniin Entyp £9175 wn, huly
$nudpnphip’ 880,8 w: Fhntpny (h€ puidnn wqnunh pwbwljmpmiip (2071 n) Juqdl)  goud
wqnunh pwbwympyub 22,7 % -p, hull $nudpnpp (162,3 )" 18,4 %-n:

Lhd pwthynn b dnd  tnws wgnunh b $nudnph  pubwlympniiitph winnuuyghu
hwpwpbpmpmuubph toyws Ubdmpniutbpp Ypyhtt whqud wyugngnd bt epuhwdup
wijuquith npnghy nlpp (dnud pupugng Bjupnpuging ypngkutbph Jpu:

Qpuijttuupuituljutt. nunlinuuhpmpmtttph wpgmbpnud (End huyntnupbpdly |
wqutiinntughtt oppuminbph 31 wikuwl, npnighg 7-p (22%)" nhunnmdughy, 14 (45%)° Jutwy, 6-n
(19%)" Juupnuiljutwy b 4 wy) pdpbph ophumnubph ubpluyugnighsubn:

Luwtwuybu ghpuwljuyly o juwbwy eophuninttpp’ Juqubng hudwljgnipiut
uhohtt pYwpwtlh 68 %-p b dhohtt Yhuuwquugush 65%-p: Unippndhtwin
hwinhuwgk] Gt ppwnndwghtt  gppuninubpp’  hwluywwnwupwbwpup  juqdbng
wwilwnnuh 28 % U 22 %-p: Unwhdht mbuwljubphg pun pquwpwbulh wnwybugnyh
wowtwynpmb L nubkgky Cyclotella spp.-n, npp Juqul) b punhwuniph 26%-p: Cun
Jhuuwquugush ghpuwluyly  Gu Oocysis  ghnh  ubkpjuyugnighsubpp’  Juqubing
$hinnujutljnntughtt hwdwljkgmpu 47%: Shinnujjuiljuninud jubtuy gphunintitphg qquith
ubipnpnud Bu niubghy Ankistrodesmus spp.-n, Crucigenia quadricauda-u, nhunndwhtibphg
Stephanodiscus astrae-, hul] juynw-Jubwy ophuninubphg' Aphanothece clathrata-u:

Shunyuiujunuh pqwpwbmyh b Yktuwquiqush Jbkdnipjnitubpp puwn jun-
poipnibbph phpdws kb wn. 2-nud:

Unynuuwly 2. @npp Ulwtth $hinnuyjuiiljinnuh plupwiwlh (hwdwphy) b jiuwquiqush
(hwjinwipuip) wpdkpubpp

BJuwpwtiul [x10° wpwbd./j]
$hinyublnnih Yhkuwquiiqus, g/id®
fudplpp Iunpnipmnih
0 10 30 60 uhohlt
Bacillariophyta 333.3 373.3 668.0 561.3 484.0
0,52 0.58 0.97 0.78 0.71
Chlorophyta 1336,0 525.3 365.3 2528.0 1188.,6
3.85 158 1.16 1.64 2.06
Cyanophyta 105.3 64,0 453 70.7 71.3
0,24 0,14 0,87 0,36 1,61
UjL 83 9.3 10,7 4,0 8.1
0,04 0,04 0,04 0,02 0,03
Clunuukup 1783,0 972,0 1089.3 31640 17521
4,65 2,34 3,04 2,77 3,20

Zulwyuwnwuppwb hwpquplubpp gnyg ki nwhu, np 9phdninubph wnwupkjw
dhohtt pywpwbulp Ukl jhnpnud uqul] b Unin 1.8 hwq. wpwbdiyul, hull dhoht
YEuuwquugusdp 3.20 ¢/u3, husp pun pupnijws vwinnulh [9]° hudwwywnwuppwtnwd £
Ukqnuipnd 18kph YEuwquiqush gniguithoht:
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£inpndhy a-h wnwdkjugnyh hnugkinpughwt qpuiigyly k1&h dwltpbuhg dhugh 10
U junpnipinitl puljws hwndudnid, hgp toyws funpnipnibibpnud, pun pinpndhy a-h dhehte
wpdtiph' 3.57 Uljg/] nruughtt oyyunnpiw) wuydwtbph wnjwynipjut htnmbwp k [5] (wn. 3):

Unmuuwy 3. @npp Ubwbth bhinnujjutiljinnuh pwbwljwljwb wpdbpubpp' pun
pinpnbhy a- h yupniiuynipyui

Tunpnipniip, L1npndhpa-h
u ntugktinpughwb, dyq/q
0 4.44
10 4.01
30 2.31
60 3.50
Uhehlip 3.57

Ujuywhuny' 14h plbwlwlt nphunipubbph wwhywidwt b wpynibwugbn
oqinugnpduwitt  jutinhpubph mdnudlt wthtup £ wpwbg Qpuwhujup wijuqui ( Lhek
hwdwluwpgnud  hhgpophntnbbph  pwhwljulut b juwpwnigfuspu-pniulghniuyg
thnpjuhwpwpbpnipnibubph nuunuwlbwuhpnipjut, npnbn wknp E hwogh wnbdh, np
Sughtt Eynhwdwlwpgh Jipuljupmgnudp nEjudupnn dhwl pwnhljuy dhgngunnudp 1&h
dwjupnuyh wphtunwlub pwpdpugnidu t Fuphl snyh dwljupnuyhg dhtsh 19035 U
pupdpnipnitp, pwih np wyb dbjowhquubpp, npnup (dh dwljuwppulh hobgdwi
dudwbwl qnpsk] i ppulub, dwliwuppuyh pwpdpugdwb  dudwbwly Ygnpsku
puguwuwlut hnjuyulgyus juwtpny:

Uthpwdbon b wpdwnwuwybu Jbpwbugl) Uhwbw (§h puwlwb nkuniputibph
oqnnugnpéuiwmlt  mbnmbuwlui b Eubkpgbwhly ulgpoitpubpp, tyuunwly niubiwnyg
putwjuiht dnwn JEpuluiqul; b ywhwywil) 1&h wdpnpowlwi Eynhwdwlwpgp, npp
hpwjutugdut wdktiwwpwettwhtpp b wuhbwinwdghh dhgngupnudp whwp L {huh
opkupny hwunwwnwqpus 1&h opught ppwfuwi huoyklonp wdkiudju wyyw-hnynudp:
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SULLE OrQULhQULEE YuE-b ZUUTUUSUYUL
NrUNrULUURPCORUC SL3NPNCEUSELSUSHL ULULPRD
Buvuunyg

U.U. MUY E8UL, L.2. LUIUUUNMM3UL, U4, UUrNke3UL,
U.L. LUqUUUr18UL

Eplwih whknwlwh hudwyuwpul, §Ehauphdpugh udphni

Qunnuply b Eatjuiphnn b ypnuphon @h gwipp opquithquibphg” hugh &np
wpyuil Eppppngpunttphg, hnpph phunuhg, fanpuubiiiphg, pulntphuitphg wigunmjus
YUE-h Hyninpliugkinnughtt gmguithpbph mumdtwuhpoud® FUE-t whiptny Ephnhmuh
ppodpng: Snug £ wnpdty, np wpnljwphma pohgtitphg wgunjws FuE-t wih wpwg k
huigktim tphnhnuth ppmbhnmy, puits Entljuiphmn pohotitiphg wiigunmjus Fufe-t: Clny npnud,
unmnpuiljupg  Edjuphmn padnpuatijughtt pohoibph YuE-ti wnlih wpug £ hwghimid
ubpluiympeny, pwl pupdpulupg tmljuphninbbph YoE- Zudw-tolpuln £ np wyu
wnuppbpmpmitbkpp juupjws o bngmghnt inbuwblmithg FuE-h Guquiulbpupdwb
dwljupnujh pupdpugdwi htn b pimpugpoud. B YuE-h thwptpw-ynpdwl twpptp
duljupnuiljubpp hlmugmumjws poholibipnu:

Byninplugkighw ( Eppnhnidh ppoudfn (Fncpuppmn b ypnljpuphnn 2060

Hccnemopamucy ¢droopecuenTHsie mokasatenu JHK, BeizenenHoi wu3
9yKa-pPHOTHYECKUX U IIPOKApPHOTUYEeCKUX OPraHU3MOB — U3 SPUTPOLUTOB KPOBU
I[BIILTe-HKA, TUMYyCa TeJeHKa, JpOxoKkell u Gakrepuil myrem turpoBanus JHK
GpoMuCTBIM dTHAMEM. IlOKa3aHO, YTO CKOPOCTh HACBHIEHUS OPOMECTBIM
aTHAMeM 1uA  npo-Kapuotumdeckoii JIHK Bemme mo cpaBHenumio ¢
sykapuotuueckoii JIHK. IIpu srom JIHK Husmmx sykapuor — pApoxoxeit
HachIaeTcss OGpoMUCTHIM aTupueM Obictpee, yem JIHK Beicmux sykapuot.
Bo3MOXXHO, YTO 3TM Pa3jIM4MA CBA3AHBI C HOBHI-IIEHMEM YPOBHSA OpPraHU3alUU
JHK B 5BONIOIMOHHOM aclleKTe ¥ XapaKTepu3yIOT pa3jIu4Hble CTeIleHU
ynakosku JIHK B uccieoBaHHBIX KII€TKaX.

DrroopecrieHIHA — GPOMHCTSIH STHAHE — 9YKapHOTHIECKAT H
npokaprorunyeckas [JHK

The investigation of fluorescent parameters of DNA isolated from various
eukariot and prokariot organisms — thymus, chicken erythrocytes, yeasts and
bacte-ria, was implemented by titration of DNA with ethidiume bromide. It has
been shown that the speed of saturation of DNA with ethidiume bromide is
higher for prokariot cells, than for eukariots. Thus, DNA of the lower eukariots
— yeasts, is saturated with ethidiume bromide faster, than DNA of the higher
eukariots. These distinctions are probably connected with increase in the level
of the organization of DNA in evolution aspect and characterize various degrees
of packing of DNA in the investigated cells.

Fluorescence — ethidiume bromide — eukariot and prokariot DNA
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Ghtuwpwbujut dwljpnuntnyubph  juemgqusph mumdtwuhpdwt  dudwibu-
Julihg &ognhwn dbkpnnukphg dkp hwimhuwtnd  $yninplugbinnughtt wtahgp: Uju dkpnnp
poy b wwjhu  pugwhwpnlp  nmumdtwuhpynn  dngiynyubph juemgduspuyhte
wnwbdtwhunlmpmib-ubpp, huyybu twb jurmgyuspughtt thnthnjunipmibitbph b hugn
quip wuwppip unpbuughtt gqopdntittph wapbgmput Wuydwibbpoud: Yul-h $pynn-
phugttinuhtt. hwnimpmuubph Jbpupbpuy gpujwimpjut by tnws wdjuyubpp [3],
huswtu il Ukp Ynnuhg twpujhinud vinugus wipryniipbpn [1,2], gnyg G by, np FuE-u,
gpqrytny 280 td Epljupmipjul nyuny, twihu b $ymnpbugkighw, nph hnkiuhympmniin
unwn 3 Jupgny gudp k qpgodwt hnkuhynipyut hwdbdunnm pyudp: Uy wjuingwnny Fu6-
b ubhwlwt $pymnpbugbighuyh nuumdbwuppmpniip bujut hudnpdughw sh wnwhu
htnnwgnuynn  hudwlupgiph  juemgdudpuyht b $niuljghwtuy Jpdwlh dwuht: U
unbuwltnhg tmljbhtwppniutph  $yninptugbvnught gmguthoutph  nuunidtwuhpdwi
wpngbunid pligmijws £ oqunugnpsty dpynminplughbinnught qniquinpdw dkpnnp: Npuytu
$yninplugknnught qnim dbp Yonuhg pnpdty £ tphnhnudh ppodhngp: Ut dopowgnoud £
Yu-h htwn hunbplupughugh  dbwthquny, wyuhipt®  bpnpdtng Yu@-h Eplonpw
wupnyph dbe, nph wpnymipmd finjudnud £ tbpjuiyniph ubthufui $pymnpbugbnughie
uykljupp:

Utp wpluwnwiph  twqunnuljn bbby wpnwphnin b Eodjuphnn pehglitinhg
wpunws YuE-h $pymnplugklinughtt gmguithoubph mumdtwuhpnudp’ Yu-h -
Snypmid Ephnhnuth ppnilhnh pwtwynipjut wunhdutljut pupdpugdub yuydwbinbpoud,
Quud, hswhu pipmiws b wiguitl) wju dbpnnp gpujutinipyuts dbp, FuE-u mhwnpkny
Fppnhnuh ppouthrym:

Ymp b dkpny Zhnwgnunipjub opljnn £ hwinhuwgl) hbnlju wpnjwuphnn b
Enitjuphnwn pohotikiphg wipuwingus FuE-u.

hunfh &nh wput  tphppnghnibphg wihownyws YUl (Reanal), npp misyhp k
0.1xSSC-nmud* 0,5 Ug/ul] Ynugklnnpughuyny, hnpph phuniuhg wgwnyws FuE, npp misyky k 0.1xSSC-
md' 05 udgAl] Unughinpughuym], twpught  wdjuwepwshuubp  ympwgunn  Cguilliermondii
Juunpuuttluyhtt pohouiiphg wgwndus FuE:

E.coli yujph wnhwh puwljnkphwikphg whgwngus YuE: Puljinkphw) Jhtuwquiqgusu
uwnwgh] bp 22 Ugpupughtl hunfwpuwputh dnjinqughtt jEuwputmputt b Yhiwunnkatininghugh

[wpnpuiinphuifhg:
Uttnpudhpwjuyph wjunpuunnudp b judnpuubljught Yetuwquiiqdush uinugmdp: udnpu-
ubiljughti pohotiinti w&kgnly Eup hinmly utitinunthgunjuypnid [1], punhuthwipnn vwpph Jpu (200-250

wuw/p), npbt wwywhnynud £ withpuwdtpn whpughwt, 4000 (p muudnpmpjut b 30° gbpdwunhgwtth
wuydwbbbpoul:  24-dwdfju  hulmpughughg htunn  fodnpuutijught YEtuwquiiqusp Yoy unguyg
Uhpurjuyphg wnwbdigpty Gip  ghtunphdmquwt Epwinoynd® 4000 ww/p wpugmpudp, 10 p
nbnnmpudp (UJIP-1): Tvunpuubiluyhtt pehobpp pnpws opny] Jubuynmg htun npnoby Gup  pug
YEtumquitqiush Yphop:

Zhkinmwqnujus opjkljniphg YuE-h whowwnmup b dwppnudp: vdnpuublught b El.coli
puiljinbphuny pohgukphg Ful-h whgwnmut hpwljwtwgpl) Eup Uwpuniph dkpnnh [5] unnhbh-
Yughuyny [1]: Upyniupmd uwnwgly Bup dwpmp U6, npp huwdwgunuwuppwbtmd | dwppmpyub,
twwnhympyui b wnhdbpnipjut gpuijuinipeintithg hwynuh swhwihpubpht [4]:

TuE-h ppymnplughiinughtt gmgutihptph mumdtwuhpmpmbp Juwunwpdly & FluoroMax™
yminpbugkinnuyght vykljinpndninmitinph ogimpjuntp: Sjujubph dpuilimudp funnwpty Gup DM3000F
Spugph Yhpwndwt  Jhgngnd:  YuE-h  mumdtwuhpiwb hudwp dbp topdpmd npugbu
dyminpbugkinnuyghi - qnip - oqunuugnpsty  Bup  Ephnhnuudh  ppmipnp Gund - 2.7-nhunthiin-10-Ephy-9-
nhdkupypbtnutnnphnhnud ppodpnp, plm npoud. FoE-tphghnudh ppmdhy Ymbwtipuh gpgrudwb wihph
Epljuipmpnitip Juquty k(=510 wd, hulj wowpdwb unghph bpljupmpymin® (=584 td [1]: Muniiuuhply kup
YuP-h  pymnplugbinnughtt gmguithoubpp YuP-h mdnypnid Ephnhnudh ppnuhnh  pubuljmpyut
wunhfwtuluitt pupdpugdut wuydwibbpoud, jud, huywbu piypmudws | widuitt) niumduuhpdwb
ugu bquibuljp gpualjutimpiuit Uk, YUt inpinpkny tphnhmuh ppmihnna:

Uppmuilplkp b phinuplnid: Swpptp opjtjnnubphg whpwnjws Yu@-h  $ynin-
phugtttnuhtt hwnympmbtbtph mumdtwuhpdwt wpymipubpp gnyg Eu wnydly, np
Ephnhnudh  ppndhnh Ynbgkinpughugh wunhdwbiljutt pupdpugdwt - wuydwiibpnod
nhunud £ YuP-tphnhnuuh ppnuhn Ynduyputibph $yninpugkighugh hinkupnipyut wg
Uhih ubpluiymph npnowljh Ynbghinpughwt (wrn.1), nphg htwnn Ephnhmdh ppodhnh
Ynughkiinpughwi w tjugubjhu $pninpbugbghuyh htinbbupdnipyut ws wyjbu sh ghudnud:

YUE-h $ymiptugkghuyh ndugubpp hwdbdwnbjh pupdubnt tyunulng unwugdus
Unptpp phipyly B tnyg dwupunwphls, wyuhtiptt' $yminplugkighugh pugupdwl wpdtputph
thnpuwpkt nhinwplyby B tputg hwpwpbpuljut dEdnipnibtbpp’ IvIme (0l 1):
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Unyniuwy 1. Swppkp opjkljintikphg wgwndus Ful-h dyninplugkitnughtn
wupwnpnudp tphnhnudh ppnuhrng

Ce, Cave, Cee: Cnue dyniptugkighuyh htnkuhynipiniin

x10¢ x10°

Pulunbppwy | Munpw- Znpph ph- Ephppn-

UL, ulijuyhtu uniuh Yo, ghwnuk-

x10°pyA] e, x10°py/ nh YU,

x10°py/y x10°py/y

1.19 7.75 0.015 | 1:66.6 0.96(0.08 0.6(0.05 0.22(0.01 0.82(0.08

4.65 7.57 0.060 | 1:16.6 1.54(0.12 3.20(0.2 0.81(0.03 3.03(0.2

5.76 751 0.077 | 1:129 1.61(0.13 3.90(0.1 1.05(0.09 6.87(0.3

6.87 7.45 0.097 | 1:10.3 1.63(0.11 4.50(0.2 1.21(0.08 4.18(0.2

7.95 7.39 0.107 | 193 1.65(0.08 4.86(0.11 1.3(0.11 4.57(0.24

9.02 7.34 0.123 | 1:8.1 1.65(0.09 5.00(0.09 1.5(0.09 4.82(0.19

10.08 | 7.29 0.138 | 1:7.3 1.66(0.11 5.14(0.3 1.6(0.11 5.01(0.25

11.11 | 7.23 0.150 | 1:6.6 1.67(0.12 5.20(0.1 1.7(0.07 5.11(0.18

12.13 | 7.18 0.169 | 159 1.69(0.05 5.30(0.2 1.8(0.1 5.12(0.17

Owbnpugpmpinil.  Crew tphnhnudh  ppndhnh Ynbghinpughwt nsnypnid, Cave  Fu-h
Unugkiinpughwtt  ménypnud, Cee: Cawe’ Ephnhnudh ppnudhnh b YUE-h  ponmpnitbph
hwpwpbpulygnipniin:

Ephsusaie prsbanh g btimmug ot s 107M

Ul. 1. Suppbp  opquithquibphg wbgunnyws YuE-h b Ephnhnudh ppndhnh
Yndyykpup $ninplugbuighugh htnkuuhydnipjut jujunudp tkpuiynieh
nugkuinnpughwjhg (Umupnwpuwynpgus Ynp)

Zwmghgdwt Ynptph dwpbdwnhljuljut Jpmdmpmt juwnwpihu pigmiguws &
wphuunty wnukugqnyt dkdmpguitt q wpdtiph htwn, niunh unugus wjuyutph pitnupljdwi
hunfun lu plnpby Bup IvIme UkSmpyut q windtpp b nhinwnlyty wyn windtpht pinpny Fphnhnuth
ppouhnh Yngktnnpughwitpp: Uunmugjus ndpuibpp gnyg - b iaghu, np bphnhnudh ppodhnh
uylt nugklunpughwl, npp pimpugpnud | hundh &nh wipjuit Ephppnghwnitphg wigwngwus
YUE-h Unkmh htwn bpuiymph juyuwt jhuwhwgbghub Jh&ulp (. 2), juqund £ 6x10¢
M, hul] CerCre hwpupbpmpmip’ 1:12, wuhliph’® FuE-h Jhuwhwgbgmut tphnhnuth
ppnuhnny nbnh b mbbkind gt ypupdwiibpnud, Gpp Yu-h 12 gqnyq tmlyjkninhnh
hudwyunuupiuinud £ jmdnygend. tkpljuigmph 1 Umblny: Zopph phumuhg wipunnyud
Yu-h ppninphughinnughtt gni-guthpiiph mumutwuhpmpmiip gnyg E vy, np YuE-h
hwugkgnult Ephnhnudh ppn- - dhyny] wibinh £ niubimd ubpljuitymph Ynugbinnpughugh 5.45x10-
‘M wpdtph lJul CerCore=1:125 hwpupbpmput  nbhwpnud:  Ujuwhuny,  tmljuphnin
opquithquutkphg  wbguwunjwd  pwpdpundniilnughtt - Yu-h pymn-phugkinnuyghte
nuunidtwuppmpiup gnyg  E wiaghu, np Yu-h Jhuwhwgbgnudp tkpluiympny ntnh
mubkind  ménypnud  Ephnhmuuth  ppodpnh wyt Ynbgbnpughugh - wpupdwibiibpnud,  Bpp
ubpljuiymph 1 dnjklnyht hudwopunnuu-fpwtmd EFu@-h 12 quyq tmly oy
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Unyniuwy 2. Swppkp opjkljintikphg wgundus Ful-h dyninplugkitnught

gniguthpubpp
byninplugkighuyh Ephnhmuh ppnuhgh
Swppkpul, L hunkuuhnipniiip Ynugkuinpughwi
x10°py/ Cee,x10°M Cee:Cue

Zunfh &inh wpju 1.09 (0.03 6.0(0.05 1:12
Ephppnghintiph
Znpph phuniuh 0.99(0.01 5.45(0.03 1:12.5
Tuunpuutijuyhis 2.34 (0.02 3.49(0.03 1:18
Pulpntphuy 1.05(0.01 1.77(0.01 1:43

udnpuwutijuyhtt pohoutphg wugwwnqus Yul-h $pynnptugbitnught gniguthputph
nunidtwuppnipjut - wpymbpubpp gnyg o wydl, np tphnhmwdh  ppodhnh uygh
Untgktnpuighwt, npp punipugpnud £ adnpuutiljughtt Ful-h htn bbplubymph juudwh
Yhuwhwqgtgdwt Jh&wlyp, juqunud k 3.49x10-6M (uly.1), hull CERCYUS hmpwpbkpnipmiin’
1:18, wyuhip® Yu-h JYhuwhwgbgnult tphnhnuwdh ppodhnny wbnh b otbbkimd  ug
wuyuwitipmud, Epp YuP-h 18 qnuq unilyninhnhtt hudwwyunuupuwund E inusnypnud
ukpuiyniph 1 Uniklny:

Ugluunwiph  hwgnpn thnymd  hpuljwiugdl) £ wpnwphnun  pehoukphg wi-
owunud Yul-h  pynnplughinuyhtt hwnlmpmatbph  hwdbdwnwluwt  nundtw-
uhpnud: Zknwgnuinnipju opjijn Eu hwiinhuwgl) dwpnnt wnhpuyhtt dhpndmnpuygh E.coli
Yuyph whwh pulnbphuy pehotbpp: Puywgbu gnyg b k) unwugdwd  ndyuyibpp,
wpnljuphnun YuE-h phypmd b, hswbu ndjuphnn YuE-h wuppbpulnud, Ephnhnudh
rrodhnh Ynughinnpughuwgh wunhdwtwljut pupdpugdut guydwtiitbpnud. pupdputmd £
$ymnptugkighugh htinktwuhynipnip, pln nponud® YuE-h hwghgnuip bbpluiympny — wbnh k
niubimd htnlyuy wuydwtkpnud. ubpljuiymph Ynugbnpughwt juqunud b 1.77x106 M, huy
CERCYUE=1:43:

Unugjus wduyibpp pnoyp o wwhu  Bupunpl;, np wpnuphmn  poholitiphg
wbigunyws Yu-t unth wpwgq k hugkinud Ephnhnudh ppndhnny, put Entjuiphnn pehoibnhg
wbgunnud FuE-ti: Ll npoud, bualjuat nwuppbpmpimtiibp Bu npulmpynud b pupdpualjupg b
unnpuiljupg Endjuphnun pehgtitiphg wpunnduis FuE-h Hymnpbu-ghnught ypunljbpnud.
unnpuljupg bndjuphnn funpuutiljughtt Yu-t unfbjh wpuq E hwgbkimd tbpjuiynipeny, put
hunfh &nh wpput Ephpepnghuniiiphg wigunnus YuE-, hulj hnpph phuniupg b hunjh &nh
wpubt  Eppppnghinttphg wipwudws  YuE-h  phypmd wyry whuwhtnhg  twut
wnupphpmpitiibn skt npubinpynud: Zunjwbnuljut £ np wju nwuppbpmpmibibpp judus Bu
Enmighntt mbuwtlmhg YuE-h Juquuljpuydwt dwjuppuljh pupdpugdut hbn b
pumpugpmu  Eu YuE-h  hupbpudnpiut vupplip dwlupnpuiljubpp hnwgnngus
pohoubpnu:
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CEJIEKTUBHOE U3BJIEYEHUE MEJH, IMHKA U JPYI'UX
HEHHBIX METAJLJIOB U3 TUHKOBOI'O KOHHEHTPATA
ACCOIIMAIIMEN XEMOJIMTOTPO®HBIX BAKTEPUU

H.C. BAPJAHSH, JI.C. MAPKOCSH, A K. BAPJIAHSIH

Llenmp muxpobuonozuu u denoHuposarust Mukpoopeanuzmoe HAH PA,
2.A606sn, e-mail: nvard@sci.am

H3ydeHsl 3aKOHOMEPHOCTH OaKTepHaIbHOTO BBIINIETAYMBAHUA 00pa3LOB
IIMHKOBOTO KOHIIEHTpaTa 3aHre3ypcKoro MeAHO-MONUOICHOBOTO KOMOMHATa
(BMMK) accormarmeil KeNe300KUCISIOMMX XEMOIUTOTPODHBIX —OaKTepHit
(’KOXB). TokasaHo, 4TO IIpH BBILIEIaYMBAHAN [IMHKOBOTO KOHIEHTpATa C Hau-
GobIeli CKOPOCTBIO BBIIETAYNBACTCS IIUHK, 3aTEM MeJlb U BIIOCIEICTBH U Ke-
J1€30, 4TO OOYCIIOBJIEHO 3JIEKTPOXHMMHYECKHMMH IOTEHLHUATaMH COOTBETCTBYIO-
IUX MHHEPANOB. Y CTaHOBJIEHO TAKXKE, YTO NpU OHOBBIIIETAYHBAHUU JAHHOTO
KOHIICHTpaTa NposBisiercs 3 ekt ranpsanonap. Conepxamiuiics B HHKOBOM
KOHIIEHTPaTe MUHEPAJl JKeJle3a — MUPHT, BBIIONHASA POJIb KaToAa, CTUMYJIUPYET
OKHCIIEHHE MUHEpAJIOB LIUHKA U MEIH, UMEIOIHUX 0oJiee HU3KUH AEKTPOXUMHU-
yeckuil moTeHnuan. IlpuMeHeHue Meroja OaKTepHUaIbHOTO BBINIENAYMBAHHSA
MO3BOJISIET OCYIIECTBUTH CEJIEKTUBHOE M3BJICYCHUE MEIH, IIMHKA U JPYTHX ICH-
HBIX METAJJIOB M3 LIMHKOBOTO KOHIIEHTPATa, YTO NMPHU TPAJULUOHHBIX TEXHOJO-
THAX HEBO3MOYKHO MJIM SKOHOMHYECKH HE BBITOJHO.

Accoyuayus srcene300KkuciAOWuUx baxmepuil — 6UOBbIENAYUBAHIE —
cenekmugHoe uzsneyeHue Memanios

Munuftuwhpl) Bi Quiigbqmph  wnbduninhpnbghtt Yodphtiunnh - ghiljh
honwiymph  pulpnbphuy nwpuyfugdwt ophtiwswthmpyniiitpp: 8nyg | wpdly, np
tpiup  opuhnugtng - puljnbphwitph - hunfulbgmpmittph - dhgngny - ghtiyh
honwiymphg wewdl) ks wpugmpiudp vupuyqugdmd £ ghlyp, wyw wynhtdp b
Jbponid  Epljupp,  hisp  wuplwbnnpjws b hudwgjunnuupuut wiwquiptikph
Btyunpuphthulut - wynnbughwjubpmy]:  Zwuwwnwndl) Eotwb, np o fonwiymph
Jhuunwpupjugdut pipugpmu npulinpynid £ qupjuibuljut EpEljn: - Gpliwph
wwwpp'  whppup, hwintu quiny npybu juwnng, jupwimd L owydlh  gusp
Htyupuphdhwljut ynnkughuy mubgnny ghijh b wnudh wyupibph opuhnugnudp:
Puljinbiphuy nwpuyfugdut nutuh Yhpuenudp poyg) £ wwghu hpuljuinugity
unpdh, ghih b mu wpdbpunjnp dknmunubph plnpoquiljut Ynpgnud - ghiljh
lhunwiymphg, hiyp wjwinuiub  tnubwlutph pghypmd  wbhiwp £ jud ny
wipryn ] bn:

Epliupe opupnughng pulnbphwbbph hudwlbgnipmei (
GEhuunnupuyjugnid (dkumunbhbph plunpnpulul npgnid

The peculiarities of bioleaching of zinc concergrdtom Zangezur
copper-molybdenium plant by association of ferrousidizing che-
molithotrophic bacteria have been investigatddvals revealed, that during zinc
concentrate bioleaching the greatest bioleachitgrepresents zinc, then copper
and the smallest rate was observed for iron. Beste galvanic effect was
occurred. Pyrite as the mineral with highest eleathemical potential sti-
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mulates the oxidation of minerals of copper andczpossessing smaller
potential. Bacterial leaching allows realizing stike recovery of zinc, copper
and other valuable metals, which is impossible meconomical by traditional
technologies.

Association of ironoxidizing bacteria — bioleachingselective recovery of metals

[MonuMmeTauMdecKkie pyAsl OTHOCATCS K Hambosee TpymHooOoratnMbiM. Ciioxk-
HOCTh MX OOOTaIICHUs OOBSICHACTCS TOHKOW BKPAIUICHHOCTBIO PA3IMYHBIX CYTb(OHIOB U
HX B3aUMHBIM CpacTanieM. JlaKe TpH TOHKOM H3MENIbYCHHH OOJIbIIasi YacTh MHHEPAIOB
[MHKA U MCAM HAaXOMAITCS B CPOCTKAX MEKIY COOOH M C IHPHUTOM, YTO HE IO3BOJSET
OJly9aTh CEJICKTHBHBIC HEKOHAMIMOHHBIC MPOAYKTHI IPH (MIOTALMOHHOM OOOTAIlCHHN
Y TIPUBOAUT K 3HAYMTENBHBIM ITOTEPSM IIMHKA, MEIH, a TAKKe 30510Ta, cepedpa U APyrux
[IEHHBIX DJIEMEHTOB B OTBAJIaX M XBocTax [1].

YanoBoe OakTepuanbHOE BBIMIENAYMBAHAC SIBISIETCS HAHOOTEE BBITOMHBIM IO
9KOJIOTHYCCKAM ¥ JKOHOMHYCCKHM COOOpPaKCHMSIM IMPOLECCOM ULl IepepaboTKu
BBILICYKA3aHHBIX TIOJIUMETAIUINYECKUX Py M KOHIIEHTPATOB.

CunTaroT, YTO OHMOBBINICTAYMBAHUE LMHKA TMPUCXOMUT IJIABHBIM 00pa3oM 1o
HEIIPSIMOMY MEXaHH3My IO JICHCTBHEM TpeXBaJeHTHOro xenesa (FE), smistomerocs
[POAYKTOM  OKHCJICHWSl 3aKHCHOTO JKejle3a M JKEIe30COICPIKAlNX  MHHEPaoB
Gaxtepusivu.  Oxucienue carepura (ZnS) nomamu FE' xopomo usyueno [6,7].
COOTBETCTBYIOIIYIO PEAKIIHIO MOXKHO MPEACTABUTH CICAYIOIINM YPABHCHHEM:

ZnS + 2F& — » ZAT +2Fé" + S

CorylaCHO 3TUM MPEACTABICHHUSM, pOJb XEMOJMTOTPOPHBIX OakTepuii, B
yactaoctd, Acidithiobacillus ferrooxidanse mpouecce BblmenaunBanus canepura
CBOJIUTCS JIMLIB K PErCHEPALIHH OKUCIHTENS - FE' COMIaCHO YpaBHEHHUIO:

OakTepun
FE' + O +4H ———»  F&" +2HO0.

Opnnako B paboTax psia aBTOPOB MOKa3aHO, YTO CKOPOCTh OKUCICHHS caiepura
B IPHUCYTCTBHX OaKTepHil 3HAUMTEIBHO BBIIIE, YeM 0e3 HUX B TeX ke ycnoBusx [8, 10].
VYcTaHOBIIEHO TaKKe, YTO HAUOOJNBIIYIO CKOPOCTh OKUCIICHHS caliepiTa 00eCIIeUnBaOT
yMmepenno Ttepmoduibhble Gakrepun Sulfobacillus thermosulfidooxidanspu 45 u
9KCTpEMAaIbHO TepModuiabHsie Oakrepun [7, 12, 13]. Psm aBTOpoB COOOMIAIOT, HYTO
CTeNeHb W3BJICUEHUs WHKA ¢ momomrsio Leptospirillium ferrooxidanseimre, yem mpu
nucnonp3oBanun A, ferrooxidans, mpuuem L. ferrooxidans mpossiser BBICOKYIO
3} (eKTHBHOCTE B OKHCICHHM KOMIUICKCHBIX CyIb(OHIOB [aXe B OTCYTCTBHH
cepookucisonmx 6akrepuii [9]. BMecte ¢ TeM HeT JaHHBIX, TOATBEPIKAAIONINX YIaCTHE
KOHKPETHBIX (DEpMEHTOB U (PEPMEHTHBIX CUCTEM OaKTEpHil B OKUCIECHHUH caliepuTa 1o
PSIMOMY MEXaHU3MY.

VuuThIBasi BBILIECKA3aHHOE, JUIS BBIICIAYNBAHMS LHHKOBOTO KOHI[CHTPATa
3MMK  (ApmeHHsi) MBI  HCIONB30BANH  HKEIC300KUCISIONIYIO  AcCOLHAIHIO
xemonutorpodusix Gakrepuit (JKOXB), cocrosuryto u3 A.ferooxidans, L.ferrooxidans,
S.thermosulfidooxidang Takxe CEpPOOKHC-ISIOIIMX W APYTUX auao(HIbHBIX OaKTepHi,
TPOSIBISIFOLILYEO BRICOKYIO 3(()eKTUBHOCTD B BBILIETAUNBAHAN MEHOrO KOHIIeHTpara [4, 5].

Llenbio HAIUX UCCIEIOBAHUI SBISUIOCH U3yUYCHHUE BO3MOKHOCTEH CEEKTHBHOIO
U3BIEUYCHUS. IIMHKA W JPYTUX [EHHBIX METAUIOB W3 IMHKOBOTO KOHIIEHTpAaTa C
[IOMOUIBIO ACCOIMAIIMH XEMOIUTOTPODHBIX OAKTEPHIA.
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Mamepuan u memoouxka. OOBEKTOM HCCIENOBAaHUS CIYKHI 00pasel] LUHKOBOI'O
koHentpata 3MMK. Xumuueckuil coctaB KOHLEHTpaTta cienyromuit: 2,64% menun, 58,7%
uuHKa, 6,8% xene3a u 23,5% cepsl. OCHOBHBIE MHHEpPaNbI MpeacTaBieHbl chanepurom (ZnS),
xanpkormpurom (CuFeS)u mupurom (FeS). AHanus IHHKOBOTO KOHIIEHTpata OBUT MPOBEICH
OOIIETPUHATHIMUA B MHHEPATIOTHH METOAAaMH U Jito0e3HOo mpenoctaieH Ham 3MMK.

Jlnst GakTepHaNbHOrO BBILIEIAYMBAHHS [IMHKOBOTO KOHIICHTpAaTa HCIIOJIb30BAIN acCOlUa-
o JKOXB, mosydeHHy0 Mpyd MHKYOUPOBaHHH MPOO MOJMMETAIMYECKON pyabl Axrana (Ap-
menus) Ha cpezie 9K, cozeprkarieil ByXBaICHTHOE XKeEle30 B KAYECTBE HCTOYHNKA SHEpTHH [2].

OO6pa3zen; KoHIEHTpaTa u3Menpyanu a0 dactul pasmepom 0,063 mm. HaBecku wu3mens-
YEeHHOro 00pa3slia MoMeIalu B KoJObl DpieHmeiiepa o0bemMoM 250 Mil, cMauuBaJl JUCTHILIN-
poBaHHOW Bojo# u crepwimzoBaiu npu 0,5 atm B Teyenne 30 M. 3atem ux 3amoiHsuin 50 mi
nutatenbHol cpexsl 9K Ge3 xene3a M (KpoMe KOHTPOJIBHBIX BapHAHTOB) 3aCEBAIU MONYYCHHON
kyneTypoit JKOXDB. BrlmenaunBaHue NOPOBOAWIN B IEPUOJUMYECKOM pEXHMME Ha Kadajke
(1806./mun) ipu 300C.

VIHTeHCHBHOCTb BBILIEIAUYMBAHUS KOHLIEHTPATA OLICHUBAJIN 0 KOJIUYECTBY BBILIETOYCHHBIX
MeJIM, LIMHKA U JKeJIe3a, a TAKXKe M0 CHIKEHUIO pH cpebl ¥ yBeJIMYEHHIO TUTPA UCTIONB30BaHHbBIX
KyJIbTYp OaKTepHid.

KonnuectBo Fe 2+u Fe3+onpeaensnu KOMIUIEKCOHOMETPUIECKUM METOJIOM C TPHIOHOM b
[3]. KomudecTBO BBIMIETOYEHHBIX MEIH, [MHKA U OOIIETO jKejie3a ONpele/sUId Ha aTOMHO-
abcopOimontoM crekrpoporomerpe AAS 1N (Carl ZeissI'epmanmis).

3a pocroM OGakTepwii HAOMIONANH C HCHONb30BaHMeM Mukpockoma MBU-3 (JIOMO,
Poccust) ¢ (pa30Bo-KOHTPACTHBIM YCTPOWCTBOM. KOM4eCTBO U3HECTIOCOOHBIX KIIETOK OTpPEeNsi-
JIM METOJIOM TPEIENIbHBIX pa3BeleHUH, Hauboiee BEPOSATHOE YHUCIIO MX PACCUMTBHIBAIM IO TAOIHU-
nam Mak-Kpenu [2].

OrmbITHI IPOBOAWIIM B TPEXKPATHOH MOBTOPHOCTH. J[aHHbBIe 00OpadaThiBai CTATUCTHICCKH.

Pezynomamut u o6cyycoenue. ViccnenoBaHUsl TOKa3ajid, 4YTO IPUMEHEHHE
JKOXbB nns BblenauynBaHUs [IMHKOBOTO KOHIIEHTpaTa IMO3BOJICT YBEIHUYUTH W3BIE-
yeHne nuHKa B 3,3, Menu B 4-5 um xenesa B 2,0 pasa mo CpaBHEHHIO
C HEHHOKYJIHPOBAaHHBIM KoHTposieM (puc. l1a). Ilpu 3ToM ¢ HaubomblIel CKOPOCTHIO
BEIIIENAYMBACTCS LMHK, 3aTeM Menab. CKOpOCTb BBINIENAYMBAHUS JKele3a OblIa
3HAUUTENIBHO HIDKe. Tak, ckopocTh m3BiedeHWs IuHKa B 2 W 10 pa3 mpesblmana
CKOPOCTH H3BJECUCHHMs MEAM U >KeJe3a COOTBETCTBEHHO. IlomydeHHbIE pe3ynbTaThl
MOXHO OOBSCHHUTBH 3JIEKTPOXUMHYECKUMH CBOMCTBAMHU CYJIb(QHUIOB YKa3aHHBIX MeTal-
JIOB, BXOJSIIIUX B COCTaB KOHIIEHTpaTa. MI3BECTHO, UTO 3NEKTPOXUMHUUECKUH OTEHIIMAT
Cynb()UAHBIX MHHEpPAJIOB SBISETCS (YHIaMEHTAIBHOH OCHOBOW HMX OKHCJICHUS,
KOTOpPBIN OIpENeNseTcsl SHEPTHed MeTalul — cepa CBA3eH B KPUCTANIMUYECKOM peleTke
munepanoB [11]. B manmo#t cucteme, comepkamedl cMech CYIb(QHIOB METAIIOB, B
NIEPBYI0 OYepe]b OKUCIeTCS MuHepan ¢ Oonee HU3KMM moreHuuanom. Cdanepur
MMEeT HHM3KMH DIICKTPOAHBIM MOTCHIMAN M OBICTPO OKUCIseTcs. MuHepan Meau —
XaJbKOMUPHUT XapaKTepu3yeTcss Oojiee BHICOKUM IOTEHIIMAIOM M OKHCIAETCS MeHee
aKkTHBHO. HauBhICIIMM MOTEHIIMAJIOM B JAHHOW cucTeMme o0iajaeT MUPHUT, KOTOPBIH C
TPYIIOM IO/IBEPraeTcsi OKMCICHHUIO, B TOM YHcie OaKTepualbHOMY.

[TokxazaHo, 4YTO HpH BBIIIETAYMBAHUN IMHKOBOTO KOHIIEHTpATa IpPOSBISIETCS
addexr ramsBanonap. Comeprkanuiics B IMHKOBOM KOHIIGHTpaTe BHICOKO-TIOTCHIMAIBHBIN
MHHEpas Keje3a — MUPUT, BBIIONHSS Poiib KaTola, CTUMYJIUPYET OKUCIUTENBHBIN IpoLece
HHU3KOINOTEHIMAIBHBIX MUHEpajoB — canepura U Xanpkornupura. [IpryeM MHTEHCHBHOCTH
OKHCJICHHS] MHHEpAJIa - aHOJIA TIPSIMO IPOTIOPIIMOHAIBHA PA3HHLIE B BEIMYMHAX IEKTPOIHOTO
MOTCHIMaa [apTHEPOB TaJbBaHUYECKOM mapel. To ecTh, MaKCUMAJIbHOM KOPPO3UU
TofiBepraeTcsi HauOoJiee HU3KONOTCHIMANIBHBIA WIEH 3TOH CHCTEMBI, KaKOBBIM SBIIICTCS
canepur. Kpome Toro, 00pasoBaBLIMecs B pe3y/bTaTe YaCTHYHOIO BBILIENAYNBAHUS [THPUTA
GaKTepHaAMH HOHEI FE', B CBOIO Ouepe/ts, OKHCISIET Cymb(U UHKA (HEMPAMOE OKHCIICHIE
cthaepura).

92



CEJIEKTUBHOE M3BJIEYEHUE MEJIU, IUHKA 1 IPYTUX HEHHBIX METAJIJIOB U3 IIMHKOBOI'O KOHLIEHTPATA...

——1
. g - ——2
& —a—3
= ——4
N 6 - —a—5
S o6
© =
£ET 4
5]
=
(=]
s
= 29
2
)
OI T T T 1
0 7 14 21 Cyrkm
100- OFe
ECu
¥ 801 BZn
S
5 60
=
(=}
3 401
=
4 20
O.

0 7 11 14 Cyrxu

6)

Puc.l.a) Kuneruka Boinienaunanus uunka (1,2),menn (3,4) u xenesa
(5,6) ipu xummdeckoMm (1, 3, 5)u GakTepruaIbHOM OKHUCICHHN
(2, 4, 6)LIMHKOBOrO KOHIICHTPATA,
0) U3BICUCHHE [IMHKA, MEIH U JKEJe3a MPH BHIIICTaYNBAHNN [IMHKOBOTO KOHIICHTpATa
cooburecTBoM xeMonuToTpodHbIX GakTepuii ( pH 2,0; maoTHOCTH My smsl -2%; t 30)

Hecmotpst Ha pa3nuuie B CKOPOCTH BBIIIETIAUMBAHKS COCTABIIONINX CYIb(HIOB, 32
10 cyT creneHp M3BIEUECHUST METAUIOB U3 [IMHKOBOI'O KOHIIEHTPAaTa YKa3aHHBIM COOOIIECTBOM
Xb nocrurana 95,2%, 52,9% 20,6%m1s1 MeH, jKele3a | IUHKA COOTBETCTBEHHO (pric. 16).

IpoBeIeHHBIE MCCITEIOBAHNS TTOKA3aIM TakyKe, 4T rpu cHrbkernn pH cpenpr (pH 1,4-
1,7) yBenuuuBaeTcst CKOPOCTh M3BJICUEHHSI IIUHKA, & TIPH T00ABJICHHUH K Cpeie OHOOKHCIICHHS
2r/n Fe3+B 3 paza BO3pacTaeT CKOPOCTh M3BJICUCHHSI MEIH, TOTja KaK CKOPOCTh M3BICUCHUSI
miaka  ymenbimaercst (1,3 pas), a okucienwe cyibduma skenesa pesko (B 2-3 pasa)
HWHTHOUPYETCSL.

Taxum 00pa3oM, YUHTBIBasE pasHble CKOPOCTH OMOOKHCICHHS CYIb(GUIIOB Pa3IMIHbIX
METAIUIOB, BXO[SIIMX B COCTAaB KOHIIEHTpATa, OOYCJIOBJIEHHBIE WX 9JIEKTOXUMUYECKUMU
CBOMCTBAMH M CIIOKHBIMH B3aUMOJICHCTBUSIMH MEXIY HUMH, BapbUPOBAHHHEM (DH3UKO-
XUMUYECKUX MapaMeTpoB Iporecca 0aKTepHaIbHOrO BBIIETAYMBAHUS MOKHO OCYILECTBHUTH
CENICKTHBHOE W3BJICUEHHWE MeIW, LMHKA W APYrHX I[IEHHBIX METAUIOB W3 IMHKOBOTO
KOHLICHTpATa, 4TO IPU TPAJULMOHHBIX TEXHOIOIUSIX HEBO3MOMKHO.
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BO3/JEHCTBUE acPHK HA CUHTE3 HYKJIEMHOBBIX
KHCJIOT U MAPKEPHOI'O BEJIKA B KJIETKAX HELA
B YCJIOBUSAX IN VITRO

3.5. CEMEPI)KSH, O.C. 3AKAPSH, H.B. PAMA3SH, I''P. ABAT'SIH

Hucmumym monexyasproti ouonoeuu HAH PA

Metonamu UTOGOTOMETPUU U HUTOMOPHOMETPHH UCCIIEA0BaIH (HU3HOIIO-
IMYECKHE IMOKA3aTeH IOBEACHHUS KJICTOK KapLHHOMBI IICHKH MaTKH YeloBeKa
(Hela) B mpouecce KyJIbTHBHPOBAHHS IO M I[OCIEC BBEICHHS B CPELy ABYCIIH-
pansuoii PHK.

Ion neiictBuem ncPHK nosbimaercs conepxkanue JHK B siapax u sapbii-
Kax KJIETOK, MOJIHOCTbIO HCUE3AI0T AUIUIOMIHBIC KJIETKH, YBEIMYMBACTCS YUCIIO
TETPAIUIONIHBIX U HOSBISIOTCS OKTAIUIOMIHBbIC KICTKU. [loBblmIaeTcs copepka-
nue PHK B sapeimikax u nuroniasme KieTok. Boszpacraer cpegHee KoinuecTBO
SIpBIIEK Ha sAapo. IlomydeHHBIC NaHHBIE OOBACHAIOTCS OJIIOKOM KIETOK B (ase
G2.IIpoueHT aHeYIUIOUIHBIX KJIETOK CHIKaeTcs ¢ 8510 64.

C yBenMueHHEM BPEMEHHM HHKYOAallMM CHHTE3 MapKepHOrO JUISl KJIETOK
Hela BackymsipHoro suuorenuansHoro pocrosoro ¢akropa (VEGF) B momy-
JSIMY KIETOK Bo3pactaet, a npu aeiictsuu ncPHK B Teuenue 24 4 ero cunres B
KJIETKaX 3HAYUTENILHO CHIDKACTCS. 3aTeM MPOUCXOIUT BOCCTAHOBJIEHHE YPOBHS
VEGF 110 KOHTPOJIBHBIX 3HAYEHHH, YTO OOBSICHSAETCSI KPATKOBPEMEHHBIM 3 dek-
ToM BozaercTus acPHK.

Heyxcnupanvrnas PHK — kynemypa kiemox Hela —s0po — sopviuko —
AHK — PHK

Shindninnubinphuiyh L ghnnunpbndbnphugh Ukpnnubpny]
nwunubwuppfty Eodwpnne wpquimh qhbh  pehgutph  (Hela) wppugsh
$hqhninghwlub - gmguihotitpp  Ympnpwghugh  pipugpmd  hguwijuyph kg
Epljuuipnyp (FUE-h tbpUmsdwi b wnwbg Ykpghtthu wqnbgniput wuytwbitbpoud:

Cpuupnyp  (FUE-h wgnkgnipjutt il wémd E YUE-h publjp  peoh
UYnphqubpoud, wupnnenyhtt  wuhbuwimd o phupnhny  pehoubpp, wkjutmd E
wnphynhnubph pubtwyp b b huyn Bu quihu ojuiwuynhy pohoutn: Udkjutmd E il
pogh ghumnyuquugm b Ynphquijubpnud (FLE-h putlyp b Ynphqoud” ynphquijiph
Uhohti phip: Unnugjuws wnjuyubpp  puguinmjmd  Bu G2 thoynud  poholibph
wpghpulUudp: Ubbnuygnhn, pohotitph umlnuti homd £ 85 uhlish 64: FPooholiiph
Ynipuinhugdwt pipugpnd VEGF-h uhtiphqp pohoutph wnunijju-ghugmy wdnid E, huly
Epljuyupnup (FUE-h wgnkgmpniithg 24 dundlju pipugpmud wyl tljunnkjhnpkt iwugmud
£ Ujumbbtnl Yunnwpynud £ VEGF-h dwljupryuljh Jepuljubiqiind, husp pugunnpidnud £
Epjuuipnyp (FUE-h jupdwdwdljin wqntgmpjudp:

Eplupuupnyp (MU - poouyhll [nijinnipu Hela - [nphq - Inphquily - 200G, 2ULO

The biological behavior of human transformed Hediscand their nuclei
and nucleoli under the influence of double-strandedr molecular RNA during
cultivation were studied by methods of cytomorphtomand cytophotometry.
The synthesis of vascular endothelial growth fa¢QWEGF) by HelLa cells were
investigated as well.
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Under the action of dsRNK increases the total DM#tent of Hela cells,
diploid population disappears, 4 «c» populatiorréases, appears 8c cells.The
obtained results shown that dsRNA cause G2-blocKeif cells and develop
polyploid cells. During the cultivation period irases the VEGF synthesis. The
influence of double-stranded RNA synthesis VEGFétls decreased within 24
hours. Then occurs the restoration of the VEGFl levigs level in control, which
is explained with a short-time effect of the infhoe dsRNK.

Double-stranded RNA - cell line Hela — nucleusueleolus — DNA - RNA

JlBycnimpasnbHbie puboHykienHoBbie kucnotsl (ncPHK) srsitorcest Guosornaeckn
aKTHBHBIMH COCIMHCHHUSMH, 00JIa1al0MINMH [IINPOKKM CIIEKTPOM akTHBHOCTH [2]. Panee
6bu10 mokaszano, uto Na-1cPHK u CazcPHK 001agar0oT HHrHOUPYIOUIMMH POCT KIIETOK
cBoiictBamu [3,4].

buonoruyeckue 3dpdexrsr nIcPHK Moryt ObITh Kak pe3ysibTaToM IeHCTBHS UHIY-
IUPOBAHHOTO dHAOTeHHOTO HHTepdepona (MPH), Tak u mpsmoro Bosaeiicteus acPHK B
3aBHCHMOCTH OT TOTO, Ha KakuxX KyibTypax (MOH-pe3sucTeHTHBIX WK HET) NPOBOIATCS
9KcriepuMeHThl. JInang Helassngercs ogHOM M3 MEpBBIX MOCTOSIHHBIX KIETOYHBIX JIH-
Huil yenoBeka. OHa ObUIa BBIBEJCHA W3 KIETOK KaplMHOMBI IIEHKH MaTKu. M3BecTHO,
yro kieTkd juHun Hela ne croco6usl npoussoauts uHtepdepon (MDH) [6], Benen-
ctue yero 1cPHK ne oka3piBaet Ha HUX DH- omocpegoBaHHOrO A€l CTBUS.

Backynsprblii sHmOTEMHANBHBI pocToBEIi (pakTop (VEGF) sBisteTcst n3BecTHBIM
CTUMYJISITOPOM TPONU(BEPAHU TS KICTOK MUTEIHATbHOrO NPOUCXOKaAeHus [7,8].

enbto paboter Obuto BhisIBiIeHUe Bo3zaeikicTBus ncPHK na comepskanue THK u
PHK B knetkax Hela,u3meHeHHe KIacCOB INIOWIHOCTH KIIETOK M JUHAMHKY CHHTE3a
MapKepHOro JJIsl JaHHOH KynbTypsl Oenka — VEGF.

Mamepuan u memoouxa. Knemxu. Knerku Hela KynbTUBMpOBaIUCh Ha IOKPOBHBIX
crekiax B cpeae Urn-JIMEM c nobaenenuem riyramuna u 10%-+o# deranpHON Oblubeil ChIBO-
POTKH.

Onpeoenenue VEGF ¢ nadocadounvix npobax knemox Hela Awururena 1gG x VEGF B
HAJI0CaI0YHON JKUAKOCTH Kierok Hela onpenensiin HaGopom ¢upmer Diaclone Research
meronoM ELISA, ocHoBaHHOM Ha Kiiaccuyeckoi TBepaohasHoit UMMYHO(EPMEHTHOH TEXHHUKE.

OcPHK. B kauectse ucrounnka ncPHK ucnombsosamu napudan (Na*-nc-PHK) B mose
16 mr/mu1, KoTopsIit pousBoauTes B JlaTBuu B HCTHTYTE MUKPOOHONIOTHH M OBLI MPEIOCTABICH
ap. I'. ®enamane. On monydyen u3 Guomaccel Escherichia coli undumnupoBanusiMu ambepmy-
TaHTHBIM (arom f2.

Lumoghomomempus. Bce npenapatbl ¢ukcupoBaid B 96 %HOM 3THIOBOM CIHPTE B
teuenne 30 MuH u okpammBamu ¢GykcuHoM no Pensreny [5] KonmuectBeHHOe ompenencHie
komruiekca JIHK-¢dykenH, miomany u nepuMeTpa sapa U Kaxaoro U3 sApblleK B OTACIBHOCTH U
CyMMapHO IPOBOJIIIA IIPU JUIMHE BOJNHEI 575 HM Ha murocmekrpodoromerpe SMP 05 pupmsr
OPTON Teie-BU3MOHHBIM METOJOM C OKOHTYPUBAHHEM sapa M KaXIOTO U3 SIPBILCK B
oraenbHOCTH. B kadectBe stanona JIHK wucnone3oBamu auM¢OLMTEI TOHOPOB, Ha HX OCHOBE
BBISIBJISUTH PACTIPE/ICIICHIE KIETOK KYJIbTYPHI T10 TIOUHOCTH (%) M OTIpEeeNsul COOTHOIICHHE 3Y-
M aHIYIUION/IHBIX KJIETOK, CPEAHEE YHCIIO S/I-PBIILIEK B sapax B %.

Cogaepxanne PHK B sapbliikax ¥ MUTOILIA3ME ONPEACIISUIN MOCIE OKPACKU IPEHnapaToB
raJIOLHaHIH-XPOMOBBIMU KBacLiaMH o MeToxy 3anapurrepa [1] ¢ mocnenyromieit hotomerpueit
MpenaparoB Mpy JyTiHe BOIHbI B 610HM TeM ke MeToI0M.

JlocTOBEpHOCTH pa3nuiIMid CPeAHUX 3HAUCHUI1 OLleHUBANU 10 Kputepuio CThIOAEHTA.

Pe3ynomamot u oocysycoenue. BBIIBICHO, YTO B NHUTOINIA3ME W SAPBIIIKAX
KOHTPONIbHOU momynsaiuu kierok Hela comepxanue PHK gocToBepHO MeHble, yem
npu Bo3aeiictBuu AcPHK. YBennuenue xonuyectsa PHK B onbiTe mpoucxonut ogHo-
BPEMEHHO C YBEIMYEHHUEM IUIOIAAH IUTOIUIa3Mbl U JOCTOBEPHBIM YBEIUUYEHUEM CPE.l-
HET0 YHClIa AApBIIIeK Ha AP0, HO MPU HEU3MEHHON CyMMAapHOM IIOIIA U SAPHIIIEK.
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Conepxanre PHK B muTornuiasme, sAphHIIIKE W 9UCIO SAPBILEK B spe B
cpenreM yBenmumnBaeTcs Ha 20-25 % ta6m. 1).

Tabauna 1. OcHOBHBIE TPAHCKPHUIILMOHHBIE NTOKa3aTeNH Ki1eTok Hela B Hopme u
noj nercteuem acPHK

TToxa3za- Hela xonrpons 484 HelLa +acPHK
TENN Huronnasma S ppsiniko Iuronnasma SAppsinixo
PHK 255.7+6.7 28.9+1.3 305.2+8.7% 37.2+£1.7*
(xtoy)

Tnomans 144.844.8 8.9+0.4 199.4+6.0* 8.9+0.3
(v-)

Cpennee - 2.3+0.15 - 3.0+0.16*
YUCIIO

SIIPBIIIEK

* p< 0.01n0 cpaBHEHUIO C KOHTPOJIEM

Taoauna 2. unamuka conepxanus JTHK (c), miomans U nepuMerp siep U sApbILIeK KIETOK
HelLas xonTposne n npu Bo3neiicTeun Ha Hee 1cPHK

Cpox Snpo S npbImko

I'pyn- | xyne- | JTHK ITo- Tepu- JTHK, ITo- Iepu-

TIbI THUBU- (c) maib, MerTp, y.e. aib, MeTp,

posa- y.e. y.e. y.e. y.e.
HUs, 4

Konrt- 48 3,8+0,2* | 77.9+1.8 21.040.3 8.7+0.5% 6.3+0)2 91523

poJb
ncPHK 24+24 | 4,6%0,2*| 80.1+2.0 21.0+0.5 11.7+0.5* 6.7+03 .280.4

* p< 0.001m0 cpaBHEHHIO C KOHTPOJIEM

Kak BumHO u3 Tabn. 2, conepxanue JJTHK B simpax wnerok Helamnpu nelictBuu
ncPHK yeenuuuBaercs 6onee uem Ha 20%,B TO BpeMs Kak IUIOLIAb U IEPUMETD sIIep
MEHSIOTCS] He3HAUMTENbHO. Takas ’ke TeHISHIUS COXPAaHAEeTCs U B SAPBIIIKAX.

Kax Bumno u3 puc 1 (2,6), B KOHTpONBHOM Tomysiiiuu Kiretok Hela, kotopast B
LesIoM okooTeTparionanas (3,8), mpeobnaaaT aHeyIIOUAHbIC KISTKU B paiione 3¢ U
5¢ THK.

60 &0
50 50
40 40
30 3o
20 20

10 10

2e 3¢ 4 & 6c Tc & 8o Zc 3c dc Sc 6c Tc 8¢ 8o

Puc. 1. Pacnpenernenue siep KIETOK KyabTypbl Helarmo mionanocta
B KoHTpoJIe (a) u npu neiicteuu ncPHK (6)

HeGomnpias momysnsiys AUIUIONTHBIX KIETOK cocTaBiseT Mmeree 5%. [Ipu neiict-
urn ncPHK momumionnus B kierkax Hela snauntensno yBenmumBaercs. IIpoueHT
TPUIIOUIHBIX KJIETOK B KOHTPOJE COCTaBiseT okono 50, B OMBITE UX YHCIO YMEHb-
mraetcsi 6onee ueM BABOE. YBEIUUUBACTCS COACPIKAHUE TETPAIIIOUAHBIX KIETOK, HTO,
BEpPOSITHEE BCETO, CBA3aHO HE C aHEYIUIOUAUCH, a C IPOXOXKACHUEM KIeTKaMu S —ha3bl
WK 3a/1epKKoi uX B G, —(ha3ze MUTOTHYECKOTO IIHKIIA.
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W3 puc. 1 BuznHO, 4TO rECTOrpaMMa CMEIIAETCs BIIPABO, YTO CBUAETEIHCTBYET O
noBbinreHHoM Hakomternu JJHK (kyapTypa craHOBHTCS rumepTeTparuionaHoi — 4,6¢),
WCYe3aeT [UIUIONIHAS W YBEIWYMBACTCA TETPANJIOUAHAS MOMYNALUH, IOSIBISIOTCS
OKTaIUIOUAHBIE KIETKH. [IpOleHT aHeyIUIOTHBIX KIeTOK CHIXaeTcs ¢ 8510 64.

KoHueHTpaist VEGE mer v

2449 484 249

| el v 0HTpOE — M OcPHE |

Puc. 2. Uzmenenue conepxanust VEGF npu neiictun ncPHK

U3 puc. 2 BuaHo, 4to B KoHTpousie koHueHTpauus VEGF B Havyane HaGmoneHus
coctaBysia 537 nkr/mi, k 48 4 KynbTHBUPOBAHUS yBeanumiaack 10 1188mkr/mi; k 724
oHa Bo3pacna no 1440 mkr/mn. Ilpu peiictBun ncPHK yposens VEGF B Teuenue
MepBBIX 24 4 10 CPaBHEHUIO C MCXOTHBIM MEHSCTCS HE3HAYUTEIbHO, HO BBUAY TOTO YTO
ncPHK oka3piBaeT BO3[CHCTBHE B TEUCHHE OrPAaHUYCHHOro cpoka (okono 24 4) mo
oxonuanuu neiicteust 1cPHK conepsxanne VEGF ysennuuaercs 1o 1202 nkr/mi, 4to
MOYTH COOTBETCTBYET KOHTPOJIIO.

Urak, nox nevictBuem ncPHK TpaHckpunimoHHasi akTHUBHOCTH KIJIETOK BO3pac-
TaeT U K 24 4 oT Havana onbita couepxanne PHK B sapbInkax U NUTOMIA3ME KIETOK
JOCTOBEpHO BBIIIE, YeM B KOHTposie. Bospacraer cpenHee KONMMYECTBO SIAPHINIEK HA
sapo. [Tokazano taxxke yBenmmuenne copepykanus JJHK B smpax xmerok Hela. Bwisis-
JICHHOE HaMH TIOBBIIICHHE TPAHCKPUIIIIMOHHOW aKTHBHOCTH KieTok Hela mon neiict-
BueM 1cPHK o0bscusercs 6i1okom kietok B haze G,. [ToarBepkaeHneM GlOKMpOBaHUS
knerok B (aze G, sBisieTCsl BO3HMKHOBEHHE 8C KIICTOK, OTCYTCTBYIOIIUX B KOHTpOJIE.
W3BecTHO, YTO OAWMH W3 THWKOB HAWOONbIIEH TPAaHCKPUIIIMOHHOM AaKTHBHOCTH B
yCIIOBHAX iN Vitro mpuxomuTcst Ha HavanbHble dTansl G, ¢asel [11], BeencTBre yero
BO3pACTaeT CpelHee KOIMYECTBO SAPBIIIEK.

KpartkoBpemennsiit adpdexr ncPHK B otnomenun cuntesa VEGF o0bscHsercst
obicTpoii nHakTHBalken Monekynsl 1cPHK ¢ pacnamom Ha oTaensHbie HyKineoTH bl [1o
nmaHHbIM Jteparypsl [9], mepuon momypacmaga ncPHK B wimetkax Hela cocrasmsier
Bcero okono 30-40 mun. Ilocne 3TOro B TeUeHHE HECKOJBKHX YacOB MPOSBISIOTCS
¢usuono-ruueckue 3¢ ¢dekrer, BhBaHHble AcPHK, a 3areM mOpOMCXOmUT BoccTa-
HOBJICHHE KJETOYHBIX IOKa3aTelied 10 KOHTPOJBHBIX 3HadeHHH. CorllacHO JaHHBIM
mutepatypsl [10], B ycmoBusix in Vitr0 aHeyrutonanst KJIETOK MPSAMO KOPPETHUPYET C
noBbImieHHBIM cuHTe30M VEGF, uro, ckopee Bcero, sIBISETCS MPUYMHONW CHUKCHHS
cunre3a VEGF.
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“Onpdwpupuwljnd b nkuwlmb bnpwshkp * IKCIEpHMEHTAIBHEIE H TEOPETHIECKHE CTATEH®
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Zuyuunuith Yhuwp. hwtintu, 2(62), 2010

USESPLELUSPL BULUUNY UNS HhLUNN,
UhurnoraeuuvhUULEP B9 LIULS
20UU4YE3SNRE3NRLUEP LS NABLUQUSRL
UuShdNhE3UL NRUNPULUURNRE3NPLLECP UUURL

9.Q. LhuN1NuUsuL
22 QUU Uphpnphnnghugh o dwbpltibph wjwinungmbul §Enpni

Zhunugmul B wgbnpjbtughtt tpubulym] wqnunp - $hpudwtn UkS wljnp-
Ynpjudp odujws nhwgnuupndubph b npuilg hudwligmpymbbtph pnpmpjut
huipgbpp:  Unwouwplply £ hinmly ubiqudhounjuypmd wiljpinh]  Ympinmpuitiiph
Runpnipjut hipuugdus bywbuwly:

Uhwinpnghlnuquyhll wlinpynipinil - phuwqminpndllp - hunfwlkgnipnel -
wgmndppuniif

ATETHIICHOBBIM METOJIOM H3y4aJHCh BONPOCH 0TOOpa AMa3oTpooB M UX
c000I1IeCTB, HaJICTCHHBIX BBICOKOH a30TducHpyromiei akTuBHOCTH0. [Ipenoxken
o0Jier4eHHbIH crocod 0TO00pa aKTUBHBIX KYJIBTYpP B KHIKHX CPEIax.

Humpoeenasnan axmugrnocms — ouazompoduvl —coobuecmso —azomepurcayus

The problems for selecting the diazotrophs and communities with high
nitrogen-fixing activity were studied by the acetylene method. A simplified
method has been suggested for choosing the active cultures in the liquid media.

Nitrogenase activity — diazotrophs — communitiyitrogen fixation

dhpohtt nmuubudjuljubpmud juyt mwpwsnid E unnwugl] wqnnp $hpudwtt wljunp-
Unmpjutt npnodwtt hwdwp oquuugnpéynn wgbkinpbiughtt Enuitaljp, nph  wprynipnud
ubkpjuynudu wyn dbpnnh wnwidiuhwnlnmipmiitbph Jepupbpuy hwpnuh Eu wpdtpunnp
ounn wphuunnwitipibip: Quuyws npnowiljh dbknppipnudubph’ wyimuudkiugthy wqnundhpunn
Uhypnopquithquutph, Yud tpwig hudwlbgmpemitutph hhdiwhwpgp  wgknpikiught
Equtuyny wqnunh $hpudwts wjupynmpyu Logphn npnpdwt npnowljh ndjupmpmiutbph
htn £ wntigynud: 8nyg E wnpqus, np npny dhljpnopquithquabip nitiuly B opuhnuighityne hguytu
wgbnpkup b Ephtup, wiybu b uhtpbqine npuitip [7]: Zupnth £ twl, np wgknhkiuh
YEpuubiqUut wpugnipiniip Uks suthny wuydwiu-ynpduws E jnyinnipuiiiph quipqugdwc
wuydwttbphg [5], nph htwbwipn]' pun Jpuljubqujws tehtth wqnunph $hpudwi
wlpinpynipjub Jekputhwyguphh gnpsuiljhgp jupnn b wunnwin]ly 2,3-25-h uwhdwtiibpnud
(89]: Pwgh wyn, Jwt wnbnkimpmitttp, np wgknhbtip dund b dhypnopquithquutph
qupqugnuip  [6], hul Ephkuh  &uphy  wqpigmpmniip hwuwnundly L dbp
nuundiuhpmpimbttbpnud. [3]: Uljthwyn t, np ubpljuyuguép Yupnn b thnpdbph upuug
wpignitipubph unwugdwt yungwn hwimhuwbwg:

Lwhtinmd  dbp  juunwupus  mumdbwuhpmpmibiiipp gngyg  thtt wdly, np
wgbnpiiughtt tquwbwly] wqnunpulnbph wqnunp  Shpudwt wlinhynipjut npnpdwi
hwuwp wbhpwdtonn b uhipngbwquyht wljnpympmtp npnglp tpw  qupqugdwil
pupwugpnid wdkl op, pwth np dhuyh wyn nlypnud ki unnugywé wipyyniiptitipp hundpiytnad
wqnunp pluphwtnip
putumpjup (Yknuih Ukpnn) npnowsd wipnyniipubpht [4]):
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Quuyws ubpuyugyus tnutwlh Lonnipyutp, wyn Ukpnnp htwpuynp E oqunuugnpséty
dhuyt thnpdwpljynn Ynpinmpubtiph vwhdwnhwly putnuljh nugpnud: buly hywtu Jupyby
wljnhy Ynyunipuubph ulkghugh tywwnwlng dwuwuwgujub nundwuhpoipiniiibph
nupnud, pp qnpé mubip hwpmipudnp ymypunmpubbph htn: Up hwpgh yqupqupuidwi
YEpwpbpyuy Ubp nunudiuuhpmpniiitbph wipnymiipiipp pipgnud Bu uny hnnpwsnud:

Ynip b dkpny: Mumdbwuhpmpnibbph iymp b hwinhuwgl] Zujwunwth  wappbp
hnntphg b wjtnkn dpwlpynny gnpkth ni qupmt wpdwinughtt qniughg  twhaljhinud dkp hnnuhg
Ubnuwgduws ny  uhdphnnhl  wgnunbhpuwnnnpubpp,  wqnundppunn  dhypnopquithqiutph  hwdw-
Yhgmpymutbpp [UUZ], hsubu twb 22 UU Upypophninghuwgh b dwiptutph wjwimunpuwi jEnpnimd
wwhwwinjnn Azotobacter chroococcum - B-6111 pumup [1,3]:

UUZ-utph U nhwgnupndubph thupnghquyhtt wnhympmup  dhingpunuim  htnmy
ubitipudhpurjuypmd 3-5 b wdlijh Yplungnipjudp) npnoty Gup wgbnpbiughtt tqutulng [1,2,7,8]: Uy
tuunulny 15 U tnupnnmpyuit 3 ) ubtpuigmpe wwpmbwynng whkithghthth upduiljubpp qupully up
tuppbp hudwljbgm pimttibpm] jud nhugmnpnd-tubpny, wjimhbinl §mynmpubbph wdkgmup 270-nu,
hh'ftwluiinud 11 op ninmpjudp hpuljuugly t whpnp b dhljpnubpndly  wuydwttbpnud: Ukpnp
wuydwbttph plwypmd  whihghhth upquyiubkpp hwydly o podpulju jugwbitkpn] b wdb op
wjuppbpupwp pudpuljju iguititbpp thnhouphiigly Bu plnhib juguiibpny, ubpdmst) wgbnp b oo 18
htwnn npnoyly thinpngkinuquyhtt wlinpmpiniiip: Ujumhbinl nhinhith juguiiikipp tnphg thnpiuphinfly B
pudpulju  jugwbitbpny b owpmbuwlyly Ynyumpuubph  wdbgmdp, hwenpny opkphtt  Yplutyng
ubpljuyugusp:

Onpdwplnn tnyt Ynyunmpuikpp dhjpnwbpndhy wupdwitbph ghypmd  Jupuypdwbt opp
wkthghthth upjuljubph pudpulju jugutiibpp thnpiuphin]ly B ptnhuk uguitiibpm], tbpunisby
wgbinppit b wyt wwhywidl)  Ynyunmpubph  wdbgdwt  wdpnne  dudwbwluwoppwtmd, huly
uhinpnghuquupht wilpinpympimip npnoyty b dhugt qupquigdui 111 VI XT opkiphi:

Uppymiiphkp b phinuplnnd: Uk puqiudju noumduuhpmpyndiibpp gnyg b wnly,
np htnqml  ubimpudhoujuypnid  wiwppbp - UUZ-Ukph b wowbdhtt  nhwugnunpndubph
hupnghiuquht. wljinpymputt yninkughwyp wbpnp b Jhjpnwtipndh) wuydwbbpnud
qupquituthu dhdjuighg dks swthbpny skt wwuppbpynud: Uy nupnmipjudp junwipqus
puquuphy httnugnunnipyniuiiph wpyniuptbph Uh dwup qgintngws L wn. 1I-nud b 2-nud:

Unmuuwly 1. Ugnindhpunn dwtiptubkph b ipuitig hudwljbgmpymtiutph wgninh bhputw - nhinadhljut
wikpnp yuydwtiibpnud (Whinpnglnug” wghln wiljnpympymip, dly/ing C2 H2/d)

UUZ-ukp, Opkp Cunudkip
nhuqu- I IT 111 IV { Vv | VI | VII | VII IX X XI
wnpnutp I
UUZ 065 0,1 0,3 1,3 1,5 1,0 0,7 0,3 0,2 0,1 0,1 0,0 5,6
UuUzZ 07-62 0,2 0,5 1,2 1,6 1,1 0,8 0,4 0,2 0,1 0,0 0,0 6,1
A65 -1 0,1 0,2 0,2 0,3 0,4 0,4 0,5 0,5 0,4 0,2 0,1 3,3
AchrB6111 | 02 | 04 | 06 |03 | 03] 05| 08 | 04 | 04 | 01 | o1 41
A42 Bac.-1 0,1 0,0 0,1 0,3 0,4 03 0,2 0,1 0,1 0,3 0,3 15

Unmuuuy 2. Ugnuindhpunn dwtiptubph b tpubg hwdwljtgnipiniiubph

wqnudhpumghws qupquguw wwpptp optipnud dhpnwbpndhy
wuyiwbubpnud (Ul/dnp C2He, gnudwpuyghtt pwiuly’ puwn ipyws opkiph)

UUz-ukp, Onpkp Uwpuhdnid
nhwgqn- I11 VI XI wljinhnipiniip
wnnpndubp

UUZ 065 1,5 5,2 5,1 5,2

UUZ 07-62 4,1 5,7 5,6 5,7

A65 -1 0,9 3,9 3,6 3,9

A.chr.B-6111 1,2 42 3,9 42

A42 Bac.-1 0,2 1,5 1,4 1,5
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Uunwugus wnduyittphg Jupbih b bgpuiljuguly, np wbkthghthth  upduljubpoud
ubpumsjws wmgkinpkuh putuljmput ¢ 6%) mbwlwbt wnjumpmitn qpbpt sh - gupnud
wgnundppunn  Uhljpnopquithquutph wdkgnnmipjuip, nph htnbwbpny wn. 2-nud ubp-
Juyugws wndujubpp qquihnpbu sk wwppbpdl) tnyt Yogpunmipuitph wkpnp wuy-
dwttbpnud qupquiwjhu uinugqus wnfjuubphg (wn.1), tpp thopdwpyyus ngunnipubtpl
ultt op vhugt 1d B Eupuipljty ubpdnidjwsd wgkinhkuh utpgnpémpyuin:

Unmuuujubpmud. ubplupugdus ophtnuswhmpmiiibpp wqubwwin]ly o htinwgnundus
wqnunphpuunnnpitph uonn dbsudwumput dnwn: Vundby Eu wl pugunm ggniditbp, Epp npny
UUZ-ubpmd. uhinpngkinuquuhtt wipnpmpemt hp - dwpupdnuthn £ huuly wdkgnnmppyu XV,
tmytthul] XX opp: Ullyh hwqiunby  Wjunm]ly £ b hunfwljigmpimud ipinpn- - ghtnuquaghtu
wljinhynipuatt tpint dwpupnud, npp hunjuitupup tpuatg Epljupunnt hudunntn quipquagdwi
pupwgpmu nitnh nmibkgnn mpurhnpuinulmpgut pupn ypngkutibph wpnnp £ hwitmhuwtmnd:

Un2-nmd  phpws  wdpuyubphg  juundnud £ np htinwgnujus - Yopunipuaibph
uhunpngbtuquuhtt wjnpympemut hp dwpuhunudhit £ huatmd VI opp, pulj htvn - dwuundp
wugnul: Ubkp numdtwuhpmpymbiibph  ppugpmd npny - wgnundhpuunnnpibph dnn wyn
ugmup punn wlih UbS B NMundwnp wuipg b ‘Unyt upduiljhg iimoubp Ybpgubjhu quqtph
putuympmip wuljumd E jud Ynypunnipuitph wnwgwgnus quaqtph htnbwtipny ntnhuk
Juguitiitbnhg wipinwhnup £ wntnh mubunud, pugh wyn, hunnljuygtu UUZ-ubph niygpoud hwpunp
E il wgtanpykuh b Eehikth. oquauugnpédnud buyi:

Ujuwhuny, hwpdh webblnd wyi hwiquidwipp, np wpnuuwljubpmd - tbpljuyuggus
ophtuswthmpmutbtpp Epjupunt thnpdwpynudubph pipugpmy Wjundly B hnugnuingus
wqnuupppuwnnpitph fuonn Ubdwdwuimpyuts Unwn, upbh b iqpuijugily, np wgnuindhpunn
dwtiptubph b tpubg hudwljbgmpmutbph wlnhy Yopunmputbph pinpmput gunuljng
ubpupuglus wu Equtalp  (un. 2) yunuljuhwpdwn b ooquuuugnpsty  dwmuuguljut
nuniftwuhpnipymtiibph dudwinul, nph nypnd ninntudnud £ qquath iympuiljut nkumpubitp,
wugmud £ whpwdton  wppaunwptbph suduyp b, wdbiwljuplnpp, swhoudmd £ unjtgh phy
dudwinul:  Upu  bqwiulnd  plinpjuws wljnp]  wgnndppuunnnpibpn. o tpubg
hunfwljigmpmbuutpp  hinwqunud afyh dwbpuyjphn juptth £ ounaftwuhply ol
hutipuhuyn wy dbpnnubpn:
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HauuoHanbHas Akaaemus Hayk ApmeHuu Buoaoruueckul XypHan ApmeHuu
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BuoJtor. :kypH. Apmenun, 2 (62), 2010

MNPODPECCOPY AINIPUKSAHY I'YPITEHY
BAPJEBAHOBUYY — 80JIET

Hcnonuunocs 80 jer 3aBenyrolieMy Ja-
GopaTtopueit Bo3pacTHON Onoxumun MHCTUTYTA
onoxumun umenu [.X. byustsna HAH PA,
JIOKTOpY OHMOJIOTHUECKHX HayK, mpodeccopy
I'ypreny BapaesanoBuuy AnpHKsHY.

T'ypren BapneBanoBuu ANpuKsH poauics
4 depans 1930r. B cene bepnasan HoemGe-
psHCKoro paitiona ApwmsHckoid CCP. B 1948
MOCJIC OKOHYAHUSI CPEAHEH MIKOJBI TOCTYIHII Ha
ne4yeOHblil (akynpTeT EpeBaHCKOrO rocymapct-
BEHHOTO MEAUIIMHKOr0 HMHCTUTYTAa. 3a OTJIHY-
HyI0 yue0y B MHCTHTYTe eMy Oblia Ha3HaucHa
CranuHKast CTUTICH/THS.

B 1950r. Oyay4u CTyZEeHTOM Hayai 3a-
HUMAThCSI HAyIHO-HCCIIEIOBATENBCKOM paboToit
Ha Kadenpe OHOXUMHH TMOA PYKOBOJICTBOM
u3BecTHOro yueHoro I'. Bynsarsna.

B 1954r., OKOHYMB MHCTUTYT C OTJIMYUEM, B TCUCHUE YETHIpEX JIET padoTan B
cerne onubynax (HpiHE AffakepT) AMAcCHIKOrO p-Ha 3aBEAYIOLIMM Y4acTKOBOH 0OJIb-
HUIBI. B yclnoBUSIX cenbCKOW OOJBHHUIBI OH OPraHW30Ball OMOXHMHYECKYHO J1a0o-
paTopuio e MPOBOAWI HCCIENOBAaHMS HAa XHMBOTHBIX. B 1958T. mocTymmn B acru-
pautypy Mucturyra 6noxumun HAH Apmenun. B 1963 . 3amutun KaHIUIATCKYIO
nuccepranuio. C 1965 r. 3aHMMaeTcs M3y4eHHEM PETYNISIUH OHMOXHMHYECKUX IPO-
LIECCOB TIPH CTAPEHUH, KOTOPbIe ObIIN MHOHEPCKUMH B ApMeHHH. Pe3ynbTaThl 3THX HC-
clieIoBaHuit ObUTH 000OIIEHBI B €0 JOKTOPCKOM TUCCEpTaliU, KOTOpas MOJy4Yriia BbI-
COKYIO OLIEHKY U3BECTHBIX T'€POHTOJIOrOB, akageMukoB B. Hukutuna u B. ®ponkuca.

C 1973r. o Hacrosiee BpeMs [. ATPUKSIH sBJISETCS PYKOBOIUTEIEM OpraHH-
30BaHHOM UM B HCTHTYTE GHOXUMHIH JTaGOPaTOPHH BO3PACTHOM OHOXUMHUH (IKCITEPH-
MEHTAJIbHOM TepOHTONOTUH). XOpOIIO H3BECTHBI padoTel I'. AmpuksHa B 00nacTu
O6uoxumuu U repoHtosorud. OH BriepBbie OOHAPYXKUI, YTO CHEUPHUUECKas T MO3-
TOBOH TKaHU aIleTHJICATUIIAIOBAS KHCIIOTa UTPAeT BAXKHYIO POJIb B SHEProodecneyeHHH
TOJIOBHOTO MO3ra MPH €ro MOBBIIICHHOH aKTHBHOCTU U PETyJISLUH HEHPOTPAHCMUCCHH
C ydYacTHeM TJIYTaMHHOBOM KHCJOTHI — BO30YKHarouero HeWporpaHcMutrepa. MM
mokazana 3G (HeKTUBHOCTh TIyTaMaT-IerHIPOreHa3HOro MyTH B 00pa30BaHUU aMMHaKa
B HOPMAaJIbHBIX YCJIOBUSIX, BIEPBBIE BHIIBICHBI OCOOCHHOCTH 3aXBaTa, BEICBOOOXKICHHUS
U Pery/siiud HEHpPOMEIMATOPHBIX AMHHOKHCIOT B CHHANTOCOMaX, OOOTaleHHBIX
(bpaxuusax HEHPOHOB U TIHANBHBIX KIETOK Mpu crapeHnd. OKa3anock, YTO TIHATbHBIC
KJIETKH MO3ra COXpaHsAs CIHOCOOHOCTh K pPasMHOXKEHHIO, OepyT Ha ce0s HEKOTOpYIO
PEry/sITOpHYI0 (YHKIMIO B OTBET Ha CHH)KCHHE 9TOW (YHKUUH Y HEHpPOHOB mpu
crapeHuu. VIM MoiydeHsl MaHHbIE, YKa3bIBAIOLIME HA TO YTO, HECMOTPS HA CHHKEHHE
AKTUBHOCTH METa0OIMYECKUX MPOIECCOB MPU CTAPESHUH, COXPAHSIETCS UX CIIOCOOHOCTh
JUTSL €T0 HAMPaBICHHOTO PETyIHPOBaHHUS.
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I'. AnpukssH B TedeHue 10 jeT sABISUICS 3aMECTHTENIEM IUPEKTOpa IO HAyKe
WHCcTuTyTa OMOXMMEHM, 3aMECTUTENIEeM IpeiceaaTelisi y4eHOr0 COBETa WHCTUTYTa IO
3alIMTe JOKTOPCKMX JUCCEpTalMi, IpejceqaTeieM TroCyIapCTBEHHOH BBITYCKHOH
KOMHCCHM U YJICHOM Y4YEHOIO COBETa IO 3alIMTEe JUCCEePTAlMid IpHU OMOIOrHYeCKOM
¢daxynpreTe EpeBaHCKOrO TIOCYIAapCTBEHHOTO YHHBEPCHTETA, WICHOM PEIKOJUIETHU
xypHanoB “Heiipoxumus” (Mocksa), “IIpobnembl crapenus u poironetus (Kues),
YICHOM Ipe3uJuyMa LEeHTpaJbHOro coBeta BeecorosHoro ObuiecTBa repOHTOIOIOB U
repuatopoB, Hayynoro CoBeTa 1o repoHTOJIOTHH NpU AKaJIeMHH MEJULIHUHCKHX HayK
CCCP, cexuun Heiipoxumun npu AH CCCP, MexnayHapogHoro of1iecTsa
repoHTONIOroB, EBponelickoro odmectBa 0MOXUMHUKOB, MeXayHapoHOH Accoluannu
HATypaJbHOU MEITULIMHBI U AKaJeMUU €CTECTBEHHBIX HayK Pd.

C 1965r. I'. AnpuksH NpUHUMAJ y4acTHe BO MHOTUX HAYYHBIX KOH()EPEHIHMAX U
cbe3gax CCCP, a Takke B MEXIYHApPOIHBIX HaydHbIX (opymax B Aurmmu, [lIBerun,
UexocnoBakuu, Utammu, ['pennn, SAnonnn, Kurae, FOxnoit Kopee, CIIA, Ykpaune, PO.

B 1976r. B TeueHue 1IeCTH MECSIIEB HAXOUIICS B HAy4HOH KoMaHaupoBke B [1IBermn.

I'. AnpuksH sBiIsSeTCS OCHOBATeJIeM TIEPOHTOJIOTMHM B ApPMEHHH, BIIEPBbIC
OpraHu30BaJl 3aKaBKa3CKyH KOH(EpeHLHUIo o repoHTosiornd B Apmenuu. Ilox ero
PYKOBOJCTBOM OBUIO 3aIIMINEHO 16 KaHAMAATCKUX M JOKTOPCKHUX IHCCEPTAIHii,
MIOCBSIIIEHHBIX MPOoOJIeMaM BO3pacTHOW OMOXMMHHM M TepoHTONOrHH. OH sBIeTCS
aBropoM 160 craTeil, omy0IMKOBaHHBIX B MECTHBIX M MEXIYHapOOHBIX >KypHaiax,
MOCBSIICHHBIX aKTYaJIbHBIM IIpoOJieMaM OHWOXMMHHM M repoHTONord. VM BrepBble
OBUIO OKCHEPUMEHTANbHO JOKa3aHO, YTO IpenapaTsl KOpHS IepecTymHs Oernoro,
W3BECTHOTO B ApMEHHMH C JPEBHHUX BpeMEH, OOJIaNafoT 3HAYMTEIBHBIM ITPOJIOHTH-
PYIOLIUM MPOJODKUTEIBHOCTh KU3HU CBOMCTBOM, BBIABHJI MX MOJIEKYISPHO-OMOIIO-
ruyeckue Mexanusmsl aeictBus. Ilonyuen natent P® no stomy npenapary. s yk-
pETUIEHUs 310POBbsl U YBEJIMYECHUS POJODKUTEIEHOCTH KU3HH MPEJIaraeTcsi UCIOIb-
30BaTh €T0 B KAUeCTBE MHUIIEBON 100aBKH.

B 2005. Bbimen B CBET OMYOJIMKOBAHHBIA BIIEPBbIC Ha apMSHCKOM SI3BIKE
¢dynnamentansHbiit Tpyn . AnpuksHa: “T'epOHTONOTHS, CEKPEThl YKpPEIUICHUS 3]10-
poBbs U npomtenus xusnn” (M3nanue 3anrak, 360cTp.), B KOTOPOM OTPaXKESHBI MUPO-
BbIE JJOCTHXXEHUS HAYKH I10 3TOW MpobiieMe U pe3yIbTaThl AOJITOJIETHUX UCCIIeI0BaHUH
PYKOBOAMMOH MM Ja0OpaTOpuH, a TaKXKe pPe3yJIbTaThl COOCTBEHHBIX HCCIIEIOBAHUH
obpa3a >KU3HU JONTOXKHUTeNed ApMEHHH, IPOKUBAIOUIMX B Pa3IMYHBIX DPErHOHAX
ApMeHH, KOTOpbIE 110 CBUAETENLCTBY ANOHCKOro npodeccopa K. MopumunTa BEIrogHO
OTJINYAIOTCSI CBOMM 3/10POBbEM OT JIOJITOXKUTEINCH coceqHUX peciyOiuk. B atom tpyne
I'. AnpuksiH u3naraeT OpUTMHAJbHBIE CY)XICHUS OTHOCHTEIBHO CEKPETOB 310pOBbS U
JIOJTONeTHsI B ApMEHUHU.

B Hacrosmee BpeMsl OH ¢ COTpYIHUKAaMU PYKOBOAMMOW UM JIaOOpaTOpUH 3aHH-
MaeTcsl U3y4YeHHEM MEXaHW3MOB BO3HHKHOBEHHS NEUYEHOYHBIX 3a00JIeBaHUI U pa3Bu-
THS HAa MX OCHOBE dHIE(ANONATHH, CBA3aHHBIX C HapylleHHeM Merabonu3ma u QyHK-
UM OKHCH a30Ta M pa3pabOTKON MOAXOA0B K UX JICYEHUIO.

KomnektnB HMHcTHTyTa OMOXMMHMH M pefakiMs bHomormdeckoro xypHana
Apmennn mosapasisitoT npodeccopa I'. Anpuksina ¢ 80v1eTHUM 0OMIIEEM, JKEJAloT
eMy J00pOro 310pOBbs U JTAIBHEHIINX TBOPYECKUX YCIIEXOB.

Hnemumym ouoxumuu HAH PA um.".X.Bynamsana
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