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* Experimental and Theoretical articles °

Buonor. xypH. Apmenun, 4 (63), 2011

V3MEHEHUE MUKPOKJIMMATUYECKUX YCJIOBUY B
CBA3U C CYKOECCHMOHHBIMU UBMEHEHUSMU
JPEBOCTOEB BYKA BOCTOYHOTI'O B CEBEPHOM

APMEHUU

X.A. BAPTIAHSH, T.A. KYJIUDKAHSIH

Hucruryr 6oranuxun HAH PA
haykghulijanyan@mail. ru

B 2008-2009 rr. mccremoBasoch W3MEHEHHE MHKPOKIMMATHYECKHUX YCJIOBHI OE3KOHTPOJIBHO U MAacCOBBIM
obpasom BeIpyOseHHBIX B 1993r. GykoBeix secoB OpsyHckoro cybperuona Jlopuiickoii obmactu. BrericHeHO, uTO
HaNpsHKeHHOCTh 9KOJOTHYeCKUX (aKTOPOB Ha BHIPYGIEHHBIX TePPUTOPHAX H3MEHAETCS HO-pasHoMy. MHTeHCHBHOCTH
CBeTa ¥ OTHOCHTEJIbHAS BIQKHOCTH BO3JyXa HaJ IOJIOTOM XapaKTepPU3yeTCs OJUHAKOBBIM HaIIpSXKeHUEM, TOTAA Kak Ha
BBIPYOJIEHHBIX yYacTKaX SHEprus NPOHUKHOBEHHUS CBeTa IIOf IIOJOIOM B 5 pa3 CHiIbHEe, YTO COIIPOBOXKIAETCS
yMeHbIIIeHHeM BJIKHOCTH Bo3Zyxa Ha 7%. Kax mpaBuio, Io CpaBHEHHIO C KOHTPOJIBHBIMU YIaCTKaMU B BBIPYGI€HHBIX
- HabiroZaeTcss BBICOKAasA TeMIeparypa Bosgyxa: Hag mosorom 0,4-1,9°C, mox momorom 0,5-1,5°C, a B cioe mOYBHI C
ray6unoi 0-20 cm 0,6-1,6°C. DTu pasnuyusa o6CYyKIAIOTCA C TOYKU 3PEHHS BIMAHHUA BHYTPEHHHUX (IIOJHOTA, BBICOTA
II0JIOTa, POCT TPABHI) M BHEIIHMX (MHTEHCHBHOCTH CBETAa, CKOPOCTH BETPA, OCAAKU M BOJOIOJIB30BAHKE) KOMIIJIEKCHBIX
(baKTOpOB JIECHBIX COOOIECTB.

MuxporIHMaTHIecKHe yCIIOBHA — CYKLeCCHOHHBIE H3MEHEHHA — OYK BOCTOYHBIH
— cIuToLIHBIE 6eCcCHCTEMHBIE PYOKH — HANPAKEHHOCTD SKO/IOTHYECKHX QAKTOPOB

2008-2009pp. niuniduwuhpyb) E Lonnt dwpgh Odnith Lupwopowith 1993p. winkpwhuljjhnpkl quiguéwpup
hwnjué hwdwpkunt winwretbph dhljpnlhdujuljut wuypdwibbkph thnthnjunipiniip: Mupqyty b np hunjws nwpusp-
ubpnud  Eyninghwljut gnpéntiibph jupuwsmpniup wwppbp Yhpy b thnhnpgnud: Tnguh  htunkuhynipniip, onh
hwpwpbpuljut pntunnipnip vwnupph Ypw pintpugpynud b any jupjusnipjudp, wythty hundws inwpuspubpnid
Inyuh puthwigdwt tubpghwt vwnupph wwly 5 wiqud wdbjh ndbn E hsp nminklgdl) E onh hwpwpkpului
huintwynipjun 7% ujuquudp: Npuybu Juinb, unnighy wwpwspubph hwdbdwwnnipjudp, hwnjws wnwpwspubpnid
nhuynud k onh pupdp okpdwunhdwl. vwnupph Jpu’ 0,4-1,9°C, vwnupph wwl’ 0,5-1,5°C, hnnh 0-20 ud junpmipyudp
otipinnnud® 0,6-1,6C: Uju wiwppbpmipniubpp phbwpldl] o winwewhtt hwdwlbgmipeinibibph ubkpphtt /phynipent,
uwnuppeh pupdpnipini, nnwswslh wé/ b wpunwpht /Anyuh hnkiuhympiniy, pwint wpwugnipnil, wknnidukp, gpo--
wnwgnnpdnid/ gnpénuintiph hwdwhp wgntgnipjut wkuwtlynihg:

Uhipnljpduywlul yuydwbbkp - unifglkupnl hnihnpunipinibakp - hwdwpkap wplhkyuh
- hunlunnupwd wifkpwhul ki hunnnudbkp -Fynpnghwlul gnpénbbkph jupywdnieinti
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During 2008-2009 uncontrolled and massive loggings in beech forests implemented in 1993 of Lori region’s Odzun
sub-region were studied. The tension of environmental factors resulted by loggings appears to change in different manner.
Light intensity and air relative humidity on the foliage were characterized by the same tension, but in logged areas light
energy penetration under canopy was 5 times stronger, which was accompanied by air humidity decrease by 7%. As a
rule, control areas as compared with logged areas have higher air temperature: on canopy by 0,4-1,9°C, under canopy by
0,5-1,5°C, and in soil layer with 0-20 cm. depth by 0,6-1,6°C. These differences are discussed from the perspective of inf-
luence of internal (stand density, canopy height, grass growth) and external (light intensity, wind speed, precipitation and
water use) forest community complex factors.

Microclimatic conditions — successional changes — eastern beech — uncontrolled
clear-cuttings — tension of ecological factors

Jleca 4acTO IOABEPralOTCA aHTPOIIOTEHHOMY BO3ZAeHCTBHIO (pyOKa, macTsba CKOTA, CEHOKOLIEHUE, TpeeBKa,
IepeBO3Ka Jieca, peKpealiOHHbIe MEPOIIPUATHA H.T.A.), B X0/le KOTOPOTO MEHSIOTCA €T0 SKOJIOTHYECKOe PaBHOBECHE U
o6uk. [Ipu 5TOM IPOMCXOAAT KaueCTBEHHbIE U3MEHEHU JIECHBIX DKOCHUCTEM, BRIPXKAIOIINECT B JIOKAIBHOM H3MeHe-
HUU CTPYKTYPbI (’KU3HEHHOCTH, BUZOBOTO COCTABa, TPOLYKTUBHOCTH) JIECA, B YXyAIIEHIH YCIOBUM POCTa IIOZPOCTA, B
CMeHe KINMAaTUIeCKUX U JPyTUX yCIOBU, B UTOre KOTOPHIX JIEC TEPSET CBOIO IPHPOSOOXpaHHyIo pyHKIuIOo [8].

B pesyibraTe M3MeHEHHUs KIMMATUYECKUX YCIOBUIl Ha IIOPYyOIEHHBIX YYaCTKAX IIPOMCXOMAT CYKIECCHOHHEIE
IIPOLIECCHI, B XOJle KOTOPBIX STH YYaCTKH 3aCe/AIOTCA TaKMMHU BUAAMHY, IJI1 KOTOPBIX HOBbIE YCJIOBHS OKAa3BIBAIOTCS
6JIaTOIPUATHBIMY JJI POCTA M Pa3BUTHUA.

B CesepHoit ApMeHNM GOJIBLION yeNIbHBIN BeC 3aHMMAIOT Jieca C JOMHHHUpOBaHUeM OyKa BocTO4HOrO (Fagus
orientalis Lipsky). B mepmoz sHepretrmueckoro kpmsuca koHua 20-ro Beka OrpoMHbIe jlecHble MaccuBbl CeBepHOM
ApMeHNN OKa3aINCh ITOJBEP)KEHHBIMU CIUIOIIHBIM OecCHCTEMHBIM pyOKaM. B mx umcie cuipHO IocTpajanu u
GyKOBBIEe [PEBOCTOH, IIPeLCTABIIIIONNE COO0M OLHY M3 Hauboyee XO3SHCTBEHHO I[EHHBIX PACTUTENBHBIX (OpMAIiUil.
WccnenoBanve m3MeHeHM YCIOBUI OKpysKaomeil CpeZsl M CYKIECCHOHHBIX IIPOIECCOB, IIPOMCXOASIINX HA STUX
TEPPUTOPHUAX, SBIIETCS BAKHOM 3a/aueil, pelleHHe KOTOPOHM HEOOXOZMMO Ui BOCCTAHOBJIEHWSA HApYIIEHHBIX
9KOCHCTEM, HOBBIIIEHNUA UX IIPOAYKTUBHOCTU M yCUJIEHUA IPUPOJOOXPAaHHON PyHKIuU. B HacTosmeil paboTe mpes-
CTaBJIeHBI HEKOTOPbIE Pe3yJIbTAaThl HALIUX MCCIeA0BAaHUI B 9TOM HAIIPaBICHUH.

Mareprar n Merogwka. ViccnenoBaHysa IMPOBOAMINMCH B JIECHBIX SKOCHCTEMax C IIpeoGsafaHueM Gyka BOCTOUHOro (Fagus
orientalis Lipsky), pactionoxxentsix B6mmsu ¢. OnzyH Jlopuiickoii o6macti ApMeHHM U IIOABEPIIUINXCSA HHTEHCUBHBIM pyOKam B 1993r.
OTH Jleca pacIoJIOKeHbI Ha CKJIOHaxX ['yrapkckoro xpe6ta Ha BbicoTe oT 1000 zo 1800 M maz yp. M. Kimmar B paiioHe HccreoBaHUI
YMEpeHHSBIH, C YMepeHHOH 3MMON M BIaXHBIM TeIUtbIM jeToM [1]. Cpemmeromosas Temmeparypa +9.3°C, aGCOMIOTHBIN MaKCHMyM
noxozut 1o +33°C, munumyM - go — 20°C. T'omosas cymMMa ocagkoB B cpegHeM cocTaider 590 MM, 41CIO JHEII ¢ TeMIIepaTypoii Bblle
5°C -210, a Beme 10°C —110. YcToiumBbIi CHEXXHBII ITOKPOB BEICOTOM 3-27CM OOBIYHO YCTAHABINBAETCS B KOHIE AeKabps U AeP>KUTCS
Zio Havasa MaprTa. IIpeo6asaroniyie ceBepHbIe M CeBepO-BOCTOUHBIE BETPHI cpefHedt cuuisl (4-5 M/cek). [ paifoHa ucciemoBaHMIT Xa-
paxTepHs! moBsieHHas yBaakHeHHOCTs (K = 0,92-1,3 3a rozx) u ymepennas ucmapsemocts (650 mm 3a roz). IIpeoGmamaromummu
TIOYBaMH SBJIAIOTCSA TOPHbIE Gyphle JIeCHEIE.

Wccenepopanusa 6sumu mposegerst B 2008-2009 rr. MapIIpyTHBIM M CTAaIlMOHAPHBIM METOZAMU; GBLIH 3aJI0XKEHBI 2 IIOCTOSHHBIE
mpoGusie mwromazny pasmepom 1000 m? Ha ecTecTBeHHBIX (KOHTPOJIb) M OIBITHBIX Teppuroprsax. Ha ombITHBIX Teppuropmsix B 1993r.
IIPOBOAYIMCH MHTEHCHBHEBIe HeperynupyeMsle pyOku. C aIpens IO HOA6Pb Ha IPOOHBIX ILIOMIANAX M3MEDPSIINCh MHTEHCHBHOCTD
ocsenjerus (moxcmerpom I0-116), remmepaTypa Boszyxa u moussI Ha ray6uHe 20 cM (IIOYBEHHBIM TEPMOMETPOM), BI&KHOCTH BO3ZyXa
(roseBBIM TICHXpOMeTpOM). VI3aMepeHMs TPOBOAIUIINCH BO BTOPOH JieKaze KaXZIOroMecsua B TedeHue 5-7 gHeit B uHTepBase 11-13 4.
IIpencraBieHHSbIe B CTaThe Pe3yIBTATHI ABIIAIOTCS
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cpepuumu u3 8-10 usmepenuil. B Teyenve Bereraruu (ampesib, MIOHB, ABIYCT U OKTAOPH) B YETHIPEX MOBTOPHOCTSIX ONpeNEeLUINCH
II0JIHAS TT0JIeBas BJIATOEMKOCTS, & TAK)Ke BIAXKHOCTH IT04BbI Ha Try6ute 30 e [2].

Pesyisrarsr # obcyx)zeHHe. B pesynpraTe IMpoBefeHHBIX HCCIENOBAaHUI yCTaHOBJIEHO, YTO cmycra 15 et
IIOCJIe CIUIOIIHBIX PyOOK Ha MeCTe eCTeCTBEHHBIX OyYMH c(hOPMHUPOBAIOCH JECHOe co0obIecTBO ¢ yuactueM Populus
tremula, Betula litwinowii, Fraxinus excelsior, Rubus idaeus, R. caesius, Viburnum Jlantana, Rosa canina. OHo xapax-
TEPHU30BaIOCh U3MEHEHUAMY MUKPOKJIUMATHIECKUX BaKTOpoB (Tabir. 1).

Ta6muna 1. Bauaaue CrIonHeIX pyOoK B IpeBOCTOAX OyKa BOCTOYHOTO Ha arMochepHBbIe KIUMaTHieckue nokasatenu (c. OnsyH,
2009-2010 rr.)

BapraHT Mecaim1
HESERehin| | < g Habamoperysa [ v VI VII | VIl X X X1
Han momorom 68.3 T6T Tl 84.2 357 TI.Z 59.0 258.6
a Ilog monorom 5250 2168 8.0 8.1 8.4 8.1 932 11.6
H Kontpom =
=i Yo OTMOXBATMMAHAL | 47 5 2 | 113 956 9.8 105 156 | 404
G HOJI0C0 M
oo Ham momorom T3 796 755 83.1 885 30.1 576 3153
% e Tox mogoromM 52.0 494 41.4 40.6 395 35.0 2738 18.2
© TCTMOKBATEMANA | ;4 gy | 54 | 488 | 446 437 | 483 | 581
TOMOT0 M
U Hax momorom L3 154 18.5 20.7 2153 19.8 16.7 12.2
= Tog moJoroM 13.4 16.5 17.6 19.5 203 18.7 179 14.5
=) Kontpom ABCoMeTHAA paHHTA
E MEXY €HATY H €001 +2.1 1 -09 -1.2 -0.5 -1 +1.2 H2E3
& HOMOr0 M
% Hax momorom 1332 16.7 19.4 211 235 20.8 176 13.8
4 Ilog mosnorom 14.3 177 13.6 204 219 20.2 18.4 15.1
o OnBITHBE AGCOMETHAR ) $3HALA
% MEXIY €HATH H 41003 i (1 +1.0 -0.8 -0.7 -0.8 08 +0.8 #1235
= HOJI0C0 M
. Hag momorom T4 5 73 q0 a5 68 T0 75
B Tlof moIorom Th 81 79 79 4 75 7 80
= g Kontpom ABCOMKTHAA ) &3 HATA
ig MEXIY «Ham» H <1075 +2 +6 +6 +9 +4 +7 +7 5
E g HOJOrD M
E 4] Hanm momorom 74 76 75 72 fid 70 72 i
5 E Tog momorom T4 7 76 74 Fo 7l T4 78
=] % OHEITHED ABCOTIOTHAT P $HHIA
g MEXIY €HATH H 4003 1] +1 +1 42 +2 +1 +2 +2
HOOJO0ro L

YcTaHOBIEHO, YTO MHTEHCUBHOCTh PAafHAllUU HaJ, APEBOCTOEM KOHTPOJIBHBIX U BBRIPYGIEHHBIX Y4aCTKOB BO
BCe MeCAIBI BETETALMOHHOTO Iepuofa ObLia IpaKTUYeCKW OAMHAKOBOM. PasHuila B aGCOMIOTHBIX BeTMIMHAX
xose6anacs B npegenax 0.6-2.9 Klx. ITox momorom seca 3saperncTpHpOBaHbI CEphe3Hble H3MEHEHUS B OCBEIeHHOCTH.
[IpuHrMas MHTEHCUBHOCTH OCBelieHHOCTH Hag mosoroM 3a 100%, B KOHTPOJIBHBIX APEBOCTOSIX B alpejie B Hadaje
PacIyCKaHUA JUCThEB TaKoBad cocTaBiaia 47,5%. B seTHHe MecAnbl U B ceHTI6pPe MHTEHCUBHOCTD OCBEIIEHHOCTH
IIOJ, IOJIOTOM OYYMH KOHTPOJIBHOTO BapHMaHTa JOCTUTaa MUHUMAJIBHOIO 3HaueHud - Bcero 6-11.3% or TakoBoii Haf,
IIOJIOTOM, 4TO COIJIACYeTCA C NAHHBIMH IPYTHX aBTOPOB [4,7] M 0OyCIOBIEHO COMKHYTOCTBIO KPDOH M TYCTOI
muctBoit. OceHplo, C HAYaJIOM JIMCTONAZA, HHTEHCHBHOCTh IIPOXOXEHHS CBeTa dUepe3 IIOJNIOT ITOCTEIIEHHO
yBenu4uuBauack, gocruras 40% oT MHTEHCHBHOCTH Hag, IMOJIOToM. Ta ke 3aKOHOMEPHOCTh OTMeYaeTCsA Ha OIBITHOM
ydJacTKe, OJHAKO 37leCh PasHMUIA B OCBEIeHHOCTH HaJ, U IOJ IOJIOTOM Oblia HeCpaBHEHHO MeHbIe M3-3a HU3KOH
comkHyToct (0.3) ¥ MeHBIIMX PasMepOB KPOH, CJIa60 NPENMATCTBYIOI[UX IPOXOXAEHHUIO COTHEUHHBIX naydeil. ITo
HAIIUM IIOJCYeTaM CpPeJHAA BBICOTA KPOHBI y fepeBbeB KOHTPOIBHOTO y4acTKa Oblia paBHA 21.5 M, IpoeKIHUI KPOHBI
42 M2, Torza KaK Ha ONBITHOM ydYacTKe CpeJHss BBICOTA KPOHBI IOpociteit 3a 15 et mocturana 4.8 M, a mpoexuus
KPOHSI 3.7M2,
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He MeHee cymecTBeHHBIE N3MEeHEHHs TPOU3OLLIN B TEILIOBOM PeXXHMMe UCCIeJOBAHHBIX APEBOCTOEB. B Havase
Y KOHIIe BereTaldy TeMIIepaTypa BO3Lyxa ObLia BBIIIE IO IOJIOTOM, a B JIETHWE MeCSI(bI, HA0OOPOT, Hafl IOJIOTOM
seca. OCHOBHBIM MCTOYHHUKOM TE€IUIA B IIPUPOJSHBIX YCIOBUAX SIBJISETCS DHEPIUs COTHEYHbIX ydeil. CpaBHUTEIBHO
BBICOKAsI CBETOO0ECIIEYeHHOCTh 10/, [OJIOTOM B HaYajle YW KOHIIe BereTalWY W MEHbBIIAS B €€ CepPeIMHEe BBI3BIBAET
KOPpeJIAIMOHHO CBS3aHHble H3MEHEHMs TEeMIEpPAaTypbl OKPYXKalomero Bo3gyxa. Kax BuMAMM W3 IpUBEIEHHBIX
ITaHHBIX (TaGi. 1), CHIDKeHMe TeMIIepaTyphl IO, IIOJIOTOM JIy4lle BCETO BBIPAXKEHO B CepeliHe BereTauuu (MIOHB-
CeHTA0pH), a pasHUIA B II0OKA3aTeIIX ‘TIOA M “Haj II0JIOTOM Jeca 3HaYMUTEIbHO (OJblle B KOHTPOJIBHBIX BApHAHTaX
(0.9-1.5°C mnu 5.1-7.2%), yem B omsrtHBIX (0.6-0.8°C min 2.7-4.3%). 3mech MHTEPECHO OTMETHUTH, YTO OOGBIYHO B
PeIKMX HACAKAEHUAX B pe3yybTaTe YBeJUYEHUA OCBEIEHHOCTH HMHTEHCHMBHO pasBUBAETCSA TPaBAHAsS CUHY3WUA,
KoTopas B cyoe Bo3gyxa 10-25 cm cHmkaer TeMmepaTypy npumepHo Ha 10% [5]. B Hamux ncciieZoBaHUAX B OIBIT-
HBIX BapHMAHTaX 5TO fABJIEHHME TaKxXKe OBLIO OTMEYEHO, HO B 3HAUHMTEIBHO MeHBUIMX MacimTabax. OOGBACHUTH 3TO
MOXXHO, B IIEPBYI0 Odepenpb, TeM YTO HA YYaCTKaxX, IZie APeBOCTOM OBLI BBIPYOJEH, TeMIIepaTypa BO3LyXa
3HAYUTEIBHO BBINIE W TPABIHMCTAS PACTUTEIBHOCTh He WrpaeT GOJIBIION POJIU B CHIDKEHHM TEMIIEPATypsl B IIPH-
3eMHOM CJIOe BO3/yXa.

Kax 6pUIO OTMeueHO BBIlle, TeMIlepaTypa HAIpAMYIHO CBS3aHA C MHTEHCHBHOCTBIO OCBEI€HHOCTH, UTO B
pe3yibTaTe OKa3bIBae€T HEIOCPeACTBEHHOE BO3ZENCTBHE Ha TEeMIIEPaTypy M YBIaKHEHHOCTh IOYBBL TeMmepaTypa
IIOYBBI CHJIBHO BIMSAET Ha XXKU3HeeATeIbHOCTh KOPHEBOM CHCTeMbI U pacTeHus B 1enoM [3,11,12].

Tabmuua 2. Bruaxue CrtomHbIX py6GoOK B LPeBOCTOAX GyKa BOCTOUHOTO Ha BJIQXKHOCTh U TeMIleparypy moussl (c. Oasys, 2009-

2010 rr.)
IMokazaTers BapHaHTEI it M
P moueer | IV v | VI VI |vID| IX X | XI
KoHTpOIBHED 129 [ 167|176 191|200 [ 2001 17.8 | 14.1
Tem?éawav OnerHLR 020cw | 136 | 177|188 2007|217 | 21 134 | 15
FAIEAL AL 07 |t |tz 16|16 | 0% 06|09
KOHTPOJEHEIM
S 27.8 25.1 23.9 27.4
1P 63.6 575 548 62.7
BnagHoOCTE, OmbITHLL 0-30 cat 274 242 22 258
9 * 2.5 55.2 50.2 58.9
FasRHlla ¢ 0.4 0.9 19 16
K OHTPOJEHEIM

*B yncrnrere - % Ha chIpoH Bec, B 3HameHarexe - % OT MOJIHOH MOIeBOKH BIaroeMKOCTH (KOHTPOIb - 43,6%, omsrt - 43,8%)

brro ycranosneno (tabi. 2), 4To pasHMIA B TeMIlepaType mO4BhI Ha riayoune 0-20 cM MeXTy KOHTPOIBHBIM
¥ OIIBITHBIM BapHaHTAMMU 3aBHCesa OT ce30HA. BecHoil (ampenb-Mait) u oceHbIo (OKTAOPH-HOAOPS) oHa Ha 0.6-1.3°C
ObLy1a BBIIIe B KOHTPOJIBHOM BapHaHTe. JTO OOBICHIETCA HaTU4IMeM JIECHOU IOCTIIIKY, YIaCTBYIOIEeH B Pery Iy
TEPMHUYECKOTO PeXXHMa M COXpaHAIoIel TeIUIo B II0YBe B (ojee XOJNOAHBIE ImeproAst rozxa [6]. Hacrymrenue sera
MeHseT KapTHHY Ha IPOTHBOIIOIOKHYIO — TeMIlepaTypa moussl Ha 1.1-1.7°C Gsiia Bbllle Ha BRIPYOJIEHHOM y4acTKe,
IZie pasBUTasA TPAaBAHASL CUHY3HA yMEHbIIAET IOTEPIO TellJla M MCIapeHHUe BJIATU C IIOBEPXHOCTH IIOYBbI, HO BMECTE C
TeM CIIOCOOCTBYeT OCYLIEHMIO BEPXHHX TODH30HTOB IIOYBHI, 33/eP)KHBasf YacTh OCAZKOB U IIOIJIOWAS CBOMMHU
KOPHEBBIMU CHCTEMaMHU IIOYBeHHYIO Biary [10].
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Vcxozns 13 B3auMOCBA3aHHOCTH KIMMATHIECKUX (HaKTOPOB, 04€BUIHO, YTO CTPYKTYpPa JIECHOTO IeH03a BIIHSeT
He TOJBKO HA TEIIOBOM pPeXHWM, HO M Ha BJIAXKHOCTh BO3AyXa M IOYBBL. HaMmu yCTaHOBIEHO, YTO B TeueHUe
BeTeTaIl[M OTHOCUTEIbHASA BIAXXHOCTD BO3LyXa HA KOHTPOJIBHOM y4aCTKe BCerZa BEILIe ITOJ, I0JIOrOM: BecHOI Ha 2%,
seToM gocrurana 9%, a oceHsio cHIpKanmack 1o 6%. Ha omsITHOM y4acTKe 3Ta pasHuUIA GblIa 3HAYUTEIBHO MEHBIIE U
xosebanacek B mpegenax 0-2%. Omnpeznenenue aGCOMIOTHON BIAXHOCTH BO3LyXa II0 BApHAHTaM OIBITA IIOKA3aJI0, YTO
HaJZ [IOJIOTOM OHa BbIlle Ha BBIPyOkax (mo 3%), a moz monorom Ha 2-4% Berme B KoHTpose. OSHUM M3 OCHOBHBIX
(akTOPOB, BIUIIOMMUX HA M3MEHEHNE BIaXXHOCTH BO3LyXa, SBJISIETCS CHJIA BETPa, KOTOpas Ha KOHTPOIHHOM Y4aCTKe
HaZ IIOJIOTOM ZOCTHrajna 2 M/CeK, a B IIyOuHe jeca oHa yMeHsuranack 1o 2-3% oT mpezenpHOi Beamuumusl. Ha
BBIPyOKax cumja BeTpa ObLIa IIOYTH OAMHAKOBAa Haj X IOZ mosnoroMm gpepoctos (1.4-1.5 m/cex) B cBA3uM C UeM
OLIYTHMO¥ Pa3HUIIEI B aGCOIIOTHOI BIAXHOCTH BO3ZyXa 3[1eCh 3apeTUCTPUPOBAHO He GBLIO.

IMop BrMsAHMEM CIUIOIIHBIX PYOOK HA OIBITHBIX YYaCTKAaX M3MEHMJIOCHh TAK)KE COLEPIKAHUE [IOYBEHHOMN BJIary
Ha rry6une 0-30 cm. IIpu 5TOM KOHTpOJIBHBIE M OIBITHBIE YYaCTKM IIPAaKTUYECKH He PasjIMYaJUCh IIO ITOKA3aTeIIo
IIOJIHOM II0JIEBOM BJIAaroeMKOCTH mouBbI (43.6% - KoHTpOIb, 43.8% OmBITHEIM y4acToK). McciremoBaHus IOKasay,
YTO B CepefUHE BECHBI IIOYBHI KOHTPOJBHOIO M OIIBITHOTO YYacTKOB COZEp)Kaly NPaKTUIeCKH OAMHAKOBOE
KonudecTBO Biaru. CBA3aHO 3TO C TeM, YTO B ITOT IIEPHOZ JieCHBIE IIOYBBI HACBINIEHBI TanbiMu Bozamu [9]. B
JanbHellIeM BIaXXHOCTh ITOYBBI YMEHBUIATACh B pe3yJbTaTe ee HCIAPEHUS K3 ITOBEPXHOCTHOIO CJIOS IOYBBI U
6sarozaps TPAaHCIMPALUY PacTEeHUSIMU. TeM He MeHee ee COZEp)KaHIe COXPAHAJIOCh HA BFICOKOM YpPOBHE Ha KOHT-
POJIBHBIX yYaCTKAX, GIAarofaps HaJIMIUIO JeCHOM IOICTIIKY M MEHBIIEMY IIOCTYIUIEHHUIO COTHEYHON SHEepPruu IO,
monor neca. Ha OIBITHBIX ydYacTKaxX CHIDKEHHE BJIQXHOCTH IIOYBBI IIPOMCXOLUIO OBICTpee U 3HAYUTETIBHO
VHTEHCHUBHEE.

C Havasa jieTa OYBa BBIPYOOK XapaKTepHU30Balach 3HAUUTEIHHO MEHBIIEeH BIaXXKHOCTHIO, YeM KOHTPOJIBHBIX
y4acTkoB. Heo6xomumo o6paruTs BHHMaHMe Ha TO, YTO COZEpKaHue BJIarM B IIOYBE 3aBHUCHUT TaKXKe OT CTeleHU
PasIoXeHUsI OPTaHUYeCKOTO BellleCTBa IIOYBHI, @ OHA 3HAYUTEIHHO BHIIIE HA BBIPYOKaX, TO €CTh 3[eCh Biara 3HAUU-
TEJIbHO MEHBIIIe CBA3aHA C TOYBOM M 3HAYUTENHHO OBICTpee HCHapsaeTcsa. BiIaKHOCTH T0YB 060MX BapUAHTOB IIajaua
[0 MUHHUMyMa B aBrycTe (CaMblil XXapKUil MeCsl B perioHe NCCIe[OBAHNIT) ¥ BHOBb BO3PACTaa OCEHbIO, BCIECTBUE
CHIDKEHWS TEMIIEPATyP5I BO3/[yXa, HOBBIUIEHUS OTHOCUTEIBHOM BIQXHOCTH BO3ZyXa, yBeJIWIeHNS KOJIUIECTBA 0Cal-
KOB, CHIDKEHUS] MHTEHCUBHOCTH TPAHCIUPALNY, O0YCIOBIEHHOIO CHIDKEHIEM TEMIIePATyPbl U CTAPEHUEM JINCTHEB.

TaxuMm 06pasoM, MOXHO NIPUHTH K 3aKJIIOYEHMIO, YTO CIUIOIIHBIe PyOKH GYKOBBIX jIecOB B OKp. ¢. On3yH
Jlopuiickoii oGmact ApMeHuU IpuBeIX K (OPMHUPOBAHUIO KAYECTBEHHO HOBOTO MUKDOKJIMMATa, CYIIECTBEHHO
OT/IMYAIONIETOCs KOMIUIEKCOM (aKTOPOB OT KOHTPOJBHOIO VYacTKa. OTO SBAAETCA ellle OZHUM SPKUM
J0Ka3aTeIbCTBOM TECHOTO B3aMMOBIMSHIS JIeca ¥ OKpY’Kalollel cpezms.
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22 QUU Ykhpwhwpwhnippub b Ahppnlininghuyh ghunwlub §Einnpnih

Zhppnlynnghuyh b djwpwbnipui punpuinin
nelka.84@bk.ru

2011p. hmtJupht juwnwpdly b Ubwbw (&owd ppawth 6 wnwidyuljubph utiinupnipjut ntuntdtwuhpmpyniu:
Poluwtiikph Ykph hh'ftwlut punumnhy Yuquly Ba Ynquynnbpp: Ubwbh hphowth 2 Bipuinbuwljithiph' ghinuppniing b unfw-
pughtt hojuwbh Yhph tdwimput wunhfwip puwn Snphghh Juquly £ 99.66: Qyutph utdwb hunbuuhynipmiup b
pujudnipiniup, twjuhtt wwphttph udpuybph hwdbdwn, pupdp t:

Ulnuliu jhd - ghnuppniiih - wlwnuyhll popnul - djakph ublinuinnipinii

B auBape 2011r. mpoBezieHO McCTeioBaHME TIUTAHUA 6 5K3eMIIIPOB mirxaHa u3 osepa CeBan.  OCHOBHBIM
KOMIIOHEHTOM ITHIIY TTOMMAHHBIX PBI6 sABICch GoKomaBsl [To IIopsIruHy CTelleHs MUIIEBOTO CXOACTBA 2 TIOABUIOB
CEBAaHCKOTO MIIXaHa — TeTapKyHU M JIETHETO MIIXaHa, cocTaBmwia 99.66. IHTeHCHBHOCH MUTAaHUA M YIHTAaHHOCTH PbIO
BBIIIE II0 CPABHEHHWIO C JAaHHBIMU npe,um,u;y IIUX JIET.

Osepo CepaH — rerapkyHH — JIETHHE HIIXaH — THTAHHE P56

An investigation of feeding of six ishkhan fish samples from Lake Sevan was done in January 2011. Gammaruse
was the main part of the food of ishkhan fish. The degree of similarity of the food of “Gegharkuni” and “Summer
ishkhan” was 99.66 by Shorigin. Intensity of feeding and fatness of fish were higher compared to previous years data.

Lake Sevan — gegharkuni — summer ishkhan — feeding of fish

Uhtgh XX 1. 70-wijut pe. Ulwbw (doud wdwnughtt hpjuwtip b ginuippnithh mikgl) B wpymiwpbpuljut
wtympmi: Lpwbg wuwowpubpp pugdl] Eu 18h wihtphtt qninnn dAjwpnibwpubiibpnud. wdkgdus pppoiputph b
dwbipudlubph wuppbpupup pugpnnuudp: fuwljut dhpwjuypnid qudnud Eu ngtiswgdw Juuwbigh iy [1]:

dhpohti 3-5 wnwuphiikphti (g B puag poninfty hknbyu) pubwlmpudp dutipudlitkp.

2006p. pug k pnnin]k) qinuppniiim (Uhghti quiiqiusn 3-3,1q) 119400 b wlwnughts hphuwtih (quiiquisn 1,5q) 15000
dwbipudml Jupnkuhl, Lhép b Qyuwugkn ghnbph ghnwpbputiibpnud, 2007p." giquppniint (qubgusp 3-90q) 118514 1
wrdwnwhtt hpfuwtih (quiiquidp 1,5-5,7q) 57500 dwtipwdntl Twpnkithly, Lhép b Quugkn ghnbkph gekinwpbpubibpmd o

Ujphqup gninh dnnwulju 9puyghtt tnupuspnid, 2008p." ghnuppniunt (quuquén 5,5-65q) 102681 b wdwnuyght hojuwbh
(quuqudn 5,1-100q) 138800 dwupwdntly Ywpnkhly, Ywpdwunpnip b Qjuwghn ghnbkph ghnwpbpubbpnud,
2009p." ghnuppniunt (quiquédp-5-50q) 164000 b wdwnwyh hpjuwth (quiqqusp 5,1-50q) 150000 dwipwéantyy Lhdp b
Quughn ghnbkph ghnwpkputtbpnud, 2010p." huyt wdwnwiht hofuwh (quiugdusp 3q) 192000 dwipu-
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anily Yupnkuhl ghnh ghvnwpbpunid:

2006 pyuluithg ujuwé Uhwbw (hE pug pnndusd hopawb djiwnbuwuyh dwtpwdjub Swdwjukpp Yupn waby
ki Pugpnnjus dwipwdut vhuyt 10% E hwuinud dqunpdwt oppwth: @UU Zhppnkyninghuyh b djuwpwinipjui
htunhwnnunp hbnwgnuunmpnis © ppwjutuginid Ulwbw  (dowd, wwpgbnt hwdwp, phk hy wpyniup B ol
dwbpwdlubph pugpnnnudp [25]:

Zuynwpbpjws holuwbpp 3-5 wwuph wowy 1hd wwuppkpwpwp pug ponujus dwipwdljubpt G, npnup sk
uywnyk) npuugnnmpjut thongny b sk nytiswugh] ptwub Uhowuypnid:

Uju wpjumnwtiph bywwnwljy £ ntunidiwuhpl) hojuwbibph ubtinwenipjut wnwtdtwhwinynipiniuukpp, YEph
npuljufwi b puwhwljulwb juquh thothnjunipnibibpp, hwdbdwnws wiguws mwuphubphtt wpdwbwgpqus ndjuukph
htwn:

Ymp b dbpny: Munudtwuhpmipnibibph dwdwbwl hwpnbwpbpyl) b Jepmisyky £ holuwtth 6 wnwbdtyuly: boluwbikpp
npuyk] ku ®npp Uhwih jEunpnuwlwt vwuhg' Unpunpniu gininh phdwgh opuhtt nupwsphg' wihhg 2000 U hkpwynpnipjut Jpu’
unwun 35-40 U funpnipnithg nunyh guwugkph dhengny (8 hwwn 45x45 ud, 50x50 du nundh gwighkp, jpipuwpwbgmipp 100x3 dkwp
bplupmiput) b $hpully $npuwihith 4%-whng nusnypny: Npnoty ko Ajkph Atwsuhwlwh gniguithstibpp kplupnipnibp (L-
pughwinip b -dhtsh phthndjuyhtt Swshh Ybpop), quiugudp (G-pughwnip b g-thnpnuinhpp htnwgyws), pududnipjut qgnpswljhgp
(punn dnyuinth, pun Yyupyh) b wwphpp yEpehtiu npnoyty k phthnuyubph dhongnyd (2, 10, 12, 13, 19]:

Quutph wnbunwdnpuwghtt pulnh Yupnibwlnipjut dwlnudt ppujuwitwugl) b opujbivwpuinipjut dby pugniufws
Ubpnnubtpny [8, 9, 14, 15]: Spuljnnh wuwpnibwlnipyub pwiwluwlut b npuwlwlwt Jhpmsmpmnitt hpuwbwgll b ponp
pudhuitipnud:

Quubph uidwl hunbuuhynipjut gnigwhy b hwinhuwglk) wnbunwdnpuughtt mpuljnh (gusnipjut punhwinip hunkpup
(°/o0o): Qubnh Yhph bdwbnipyub wunhgubp npnoyty & pun Snphghth Yiph tdwbnipyub htnkpuh [20, 21]:

Upmynitiplikp b phfnupgnod; Utp §nnuhg @npp Ulwutimid hupntiupbpdby b gpméyby Bu 3+ imupkljut ghnuippniting 2
bEq wnwbdiyuy b 3+ U 4 nwpbubt wdwnughtt hpjuwth 4 g wpwbdywy: Pouwtiibph ubnwlwb wpquuhptbpp gty Bu
hwunttiugdwn 3-pny thnynud:

Nuunmdtwuppdus wowbdiyujubph  wnbunudnpuughtt wpuljuup quunwupy sh ke YUnqunnbpp Juqdl] B
gtquppniint (99,65%) Ut wdwnuyhtt hpfuwth (99.99%) Yph hhdtwlwt pununphsp, hywbu twl huynbwpkpdl] e pgquie
Undwiljh pppnipitn: Fhnuppniint uitinuyhtt gniumy hwinhuty Ba b Gplthtnl huhudwpdhtibn:

Qtnuppniint b wdwnwyht hojuwth YEph tdwinpjutt wunh&wip, pun Snphghtth, Yuqut) k99.66:

Cunhwimp wndudp ubiqupnipjut pinypp dks dwuwdp juhijws | nbuwyh bnmghnt qupqugdwt ptpugpnid
dhunnpjus uindwtt Jupph joipuhwinlympniiibphg [4, 23, 24]: Cun @9, Uhinulhh & b Undwbghynmlh®  dljukph
puwynipyutt thpwuyph wljuym inipiniip b twjuptinpbh Yeph yuuwup tyuonmd Eynjhdughugh qupqugdwn (7, 117:

Cunn - Tunhljuth”  Ulwth - hoowtbkph - hwpwpbpufwt phy  plwpwbwih b Ynquinnpny - gpbpt  ppy
wyyuhnyyudnipjul wpyymupnid poluwitibpp pupdl) o dnindwg [5]:

Cuwn 2008-2009 pp. Munmdbtwuhpmipmnittbph’ Ubhwbw (dh hwnwlughtt dwnibugh Juqunud ghpulppnk; Bu
nwljwquinqui nppbpp b pqqut dndwlih pppenipubpn: YUnnunntpp hwwnwlptphsny Jipgqusé thnpdwtdniptibpnud
puguluyly i, uwluyi 1hgd puhynn ghnbph ghnwpbpuwtubph hbnwgqnuunpmnibtbph wpyniupnid gphuninubpny
wuwnyws pwpuwjhtt ptwhnnnud qpuigyt] b Ynnunnbph ks pywpwwl [22]: 2010p. Ubwbw 1dh hwwnwluwght
dwntiugh niunidtwuhpmipnibtbph dudwbwl Jipgpuws thnpdwidniptiphg dbynid huynbwpbpdt)] o jnquynnkp
(Zhnpntyninghuyh b Qjuupwinipjui hptunhwnnunh 2010 p. nupkjut hwydtngnipnit): Uhwbw (dnwd Ynnqunntph
gy pjul hwdwp wihpwdton b ph” priuwlwt b pb” Jhiubwlwb Yhp: Zknbwpwp poiuwluinpyniihg qniply hwn-
Justbipnud Ynquynntpp hhdtwljwimid puguljuynud Bu [18]:
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dbpohtt mwphubphtt Utwbw 1gh hwwnwluht $wuntugh mundtwuhpmpjut dudwbwl]  thnpdwtdnipbpnid
Ynnuynntph b huyn qup hwdubwpwp yuydwbwdnpdws b 1&h duljuppujh pupdpugdui hbnbwipny] dwypndhiuwghte
hwnwsh JEpuljubqududp:

Utpiuynudu Ubhwbw 1dh hwnwlughtt $untiuymd ghpulpnnn vwjujwinquit nppbipp pofuwtitbph Ynnuhg sk
Yunny jnipugyly, putth np gpuitp dupdynud B piwhnnh dbe: Pojuwhitkpp pugh Ynnunntphg pipugimd o il huthju-
dwpdhttpp: @yt Uhwbw 1£h hwnwlughtt $untiuymd thuhjudwpdhiibpp wbh dbés fEuuwquitgdus Ea juqlnd,
pwb Ynnuynntpp [20], wwluy Jbpohuubpu twjuptunpbh Yep o hojuwtitkiph hwdwp: U Gphogpp hwdwbwpwp
wuydwbu]npyws E tputing, np hojuwtinkpp Ynquynntp npuwint hwdwp wygbih  phy Eubpghw Bu swhunud, put thuthlju-
dwpuhubp:

Cuw 1955 p. hmujuph' nuumdtwuhpnipnititkph ginuppniine uvnudnpuh (gqudnipyut hugkpup Yuqdb) E 70.1 /oo
(nunuwltwuhpyty 3 wnwtdbyuly): Udwnughtt hojuwtth dheohtt tnupkljub uidwt htinkuuhymipeiniut wgbh pupdn b Enky,
puh ghnuppniiniiip: Uhwth hpfuwtbph swhubph dbswgdwi htn dkswunud k upuig vidwt hunbkuupynieniup [5]:

Utp numdtwuppmpmitbph wpyniupubpp gnyg Bu wdl), np ghnquppniime 2 wnwbdiyuljh wnbuwnudnpuughta
wnuiljinh (gdudnipjuit pinhwitinip huntpup fuquty k 164 & 380 /oo, hul] ununinpuh jgjubniput puinhwimip himbpup® 105 b
182 °/o0o: Uju aljtikiph punjuadm pyuats Uhohtt wipdbipp Yuquty Epun Snpunth 1,13, pun Guplh' 1,00 (wn. 1, 2):

Udwnughtt hpfuwtth wnbunudnpuwihtt imnpujnh jgubmpjut punhwimip hunkpup Juqub) £ 125-483 °/oce, huly
unnudnpuh (gywédnipjull pughwinmip hunbpup' 18-362 °/oce: Uju dlutiph pundudnmipjutt dhohtt Ubkdnipiniip juquly L pun
$Smpnlih 1,07, pun Ypuplh' 0,95 (w. 1, 3): Udwnught hopawbitkphg punfwsn pput wdbbwpwpdn wipdtpp qpuiigd by Eutdwi
htnbuuhynipjut wdklugusp wpdtpt niukgnn wnwbdiyuyh Unw, nph wntunmuwdnpuughtt wpuljpnnud hwpnbwpkpyt) |
ghuwny:

Unnuw 1. Swppbp inuphitkph ginuppniin b wnfwnpughtt hpfawtth utdub hinkiuhympyuit gniguthptkpp

Luwulha Poluwih upwntuwy Qtnuppniith Udwnuyhlt holuwt
Supbpht] 1955 | 2011 | 1955 2011
Utdwt htnkbuhynipjniip, %/ooo 70,1 144 - 160
Qiubiph pwbhwlp 3 2 - 4

numutwuhpmpiniiitiph wpyniipibph hudbdwn Ubp hbnwgnunipmiaibph wpyniipmd, gpuigly Eu hofuwitinkph
utidwb hunbuhynipyut wybh pupdp wpdkpubp: Muwndwep huduwbwpwp wyt b, op dbup Jhpnisty Gup  dbS swthubp
ntubignn hopuwtinbip (L=30-40 ud, G=400-696q), npntg Unwn utdw hinkuhynipiniip pupdp b

Unniuwly 2. Swippbp tuphiiiph ghnquppmime pumjusnipiuit gmguittholibpp puin $nijinnh

Qukph Qyukph Pujwdnipjniup
Swipkiphy Epupnipniip, ud | quiqqubdp, q Swphpp puwn dnipnnth
1936 40 501 6 0.99
1965 40 596 6 1.03
2011 38-40 663 3+ 1.13

1936 p. 1 1965 p. [3, 16, 17] munidttwuhpgws 6 mwpkljub hpawbiibpt niukt tinyt tpupnipniip, hs-np 2011p. Ubp
Ynnuhg nunidbwuhpdus 3+ mupkljut hojuwtintkpp: fugh uyn hojawbitkph dnn gpuitiguty E pudusnipjut pupdp gniguthy,
npp wuydwbwynpdus E dyubph quuqush wény: Uju wiwppbpmpniip hwdwiwpwp pugunpdnud £ bpwtng, np
hohawtitbph utdwb hptinkiuhympiniup Yphuwyh waky B hudbdwnws 1955 p. dhiinygt wdujw ndjugubph htn, wdky Eawub
Ayubph pnudnipniiy:
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Ungmuwy 3. Swppkp tnuphtibph wdwpwihtt hpawth pidwsnipjut gniguthpikpp pun dnijnnth

Quukph Lpljw- Qyukph Pujwdnipjniup
Sunbphy poipiniup, ud quiigudp, q Suphpp npun dnijinnith
35 417 5 0,93
1936 40 - - 0,96
35 414 5 0,96
1965 40 - - 1,03
2011 35-36,5 486 3+ 1,06
40 696 4 1,09

Lwtth np hojuwbiikph Yhph dpguljhg hwiinhuwinud Bu twb phignia b uhqp, npnig pupwtulp Yipohtt mwphubpht
pujuljutht ijuqly B hbnbwpwp tnus Yepp pupdupup b hpluwbitbph hinbuhy utidw hwdwp:

Ujuwhuny, Ukp §nnuhg junwupjus niunidtwuhpnipniaibph wpyniipmu gpuaigyty b hpuwtiibph vl pupéanp
hunbuuhynipmi, Ytph hhdtwlwt pununphy Yuqdl) Bu joqunnbipp: Sbquppniine b wdwnughtt hpjuwtth YEpp
wlwinpul wunhfubp® pun Snphghth, Juqdl) £ 99.66: ‘Lwhiyht wwphutphtt wpdwiwgpyus wndjujubph htwn
hudbdwnws dhlitiny Epljupnipiniii niibkgnn Ayukph niikgh) G pindusnipjut wbih pupdp wpdtp b gusp wwwphp:

GUYULNRE8NRL
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Some characteristic features of phospholipid moieties of proteolipids (PL), isolated from primary (thymus)
and secondary (spleen, lymphatic node) lymphoid organs of some mammals, were studied. It was shown that like to
other organs, mainly neutral phospholipids were loosely bounded with PL proteins of lymphoid organs, while
acidic phospholipids specially two of them—phosphatidylserine and phosphatidylinositol were more tightly
bounded. These two acidic phospholipids were prevailing in tightly bound with PL proteins lipid fractions of
thymus and spleen, while in lymphatic node, like to PLs from brain and its myelin, phospha-tidylserine predomi-
nated. A conclusion was made that in tissues of immune system besides other cellular membranes of PLs myelin
PLs are also present.

Lymphoid organs — proteolipids — phospholipid components

NMuumdtwuhpdt) Bu npnp juptwundbubph hdntbughtt hwdwupgh wnwebuyhtt (nipguigkind) b pypnpnuyght

(thuydwn, wijpuyhti gtnd) wijpuyht opquiitbphg whgunwé wpnunbnyhwhnubkph (ML) $nupmhyhquyht puqunphyibph n-
pn2  wnwbdiwhwwnympnibibpp: 8nyg t wpyl, np huswbu b wy opquutbpmid, wouyhtt opquuubtph MNL-h
uyhnwlnigubph htwn pny juyyws Eu hhpdtwwind skgnp nudnihyhnutipp, hulj wdbjh wdnip® ppot $nudnjhyhnubtpp
b hwnjuybu tpwighg tplnup b $nudwnhnpjubphipn b dnupwnhnhihinghinip: Upn Eplne pent $nudnjhyhnubtpp
ghpulppninid ku nipguqbndh b thugdwnh NL-h vyhwnwlmgiubph bt wdbjh wdnip juujws thujhnbkph $pulghuynud,
Uplisntin wpuyhtt glindnud, hisujbu b ninbnnud b ipw dhkhinud, gbpuljnend kp $nudunhnhjubphiip: Gopuljugmpmb k
wpyky, np huntught hwdwlwpgh hmuduspubipnud pugh wy) peouyhtt punuipttph ML-hg, weiw ki twb dhtjhtught NL-
ubpp:

Utfpuypl opquitthlp - ypnunknghuygpnbkp — pnudngpuypnuypl puqugppsikp

Wsyuamu xapakTepHsle ocobeHHOCTH (oChOMMIMIHBIX KOMIOHeHTOB mpoTeonunuzos (ILJI), BeIIeNeHHBIX U3
IIepBUYHBIX (THMyC) M BTOPMYHBIX (Cene3éHKa, auMGAaTHUECKUMil Y3ed) JIMMGOMIHBIX OpPTaHOB HEKOTODPBIX
MJIeKOIHUTaomyX. [IokasaHo, 4To Kak U B JPYTHX OpraHax, MeHee Po4HO ¢ Gestkamu I1J] Mo IHEIX OPraHOB CBA3aHbI
IIpeNMYIIeCTBEHHO HelTpasbHble Gochommunuast, a 6oee IpoIHO — KUCTbIe (GOCOTUIUABI U TIaBHEIM 00pa3OM /Ba U3
Hux: ¢GochaTuamicepu U GOocHaTUAVIIMHOUTON. OTH [Ba KUCIBIX (Gochonunuza npeobnasaau B Gojiee IIPOYHO
cBs3aHHBIX ¢ Geskamu I1JI mumuassx Gpakuuax THMyca U cele3éHKH, Torga Kak B I1J] mumbaTiueckoro ysia, mogo6Ho
TLJI mosra u ero MuenuHa, peo6iaazgan docdarumicepus. CreraHo 3aKIOUeHNUe, YTO B TKAHAX MMMYHHOM CHCTEMSI,
momumo I1JI Apyrux x1eTouHsIX MeMOpaH, IIPUCYTCTBYIOT Takoke MuearHoBbre I1J1.

W/kze( ¢0.PI,Z[H.EI € OpPIraHbl — IIDOTE€O/IHITHBI — ¢0C d?O./IHIIH,Z[HbI € KOMIIOHEHTbhI
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In the coarse of investigations aimed to elicit the specific features of widely distributed integral
hydrophobic membrane proteins — proteolipids (PL) and lipids bound with them in cellular membranes of brain,
especially rich in these compounds, and other organs, it was important to study peculiarities of protein and lipid
moieties of PL, isolated from the primary (thymus) and secondary (spleen, lymphatic node) lymphoid organs of
the immune system of some mammals. At present in definite cells of these three lymphoid organs of mice and
humans (macrophages, B cells etc.) expression of major PL protein (PLP) and its isoform — protein DM-20 was
revealed [13, 14]. This is especially important from the point of view that myelin PLP and protein DM20 parallel
with basic protein of myelin are antigens of experimental autoimmune encephalitis in animals and candidate
auto-antigens in multiple sclerosis in humans [8]. Recently it was shown that myelin PLP and protein DM-20 are
differentially expressed in thymus of the mice that are susceptible to autoimmune diseases. Expression of myelin
antigens (particularly of myelin major PLP) in the thymus play a key role in affecting susceptibility and resistance
to autoimmune diseases of central nervous system [10].

Taking into account the above mentioned the aim of our investigations is the study of the presence and
distribution of PLs in primary and secondary lymphoid organs as well as of specific features of protein and lipid
moieties of PLs istolated from them. In this report the data concerning composition and quantity of phospholipids
loosely and more tightly bound with proteins of PLs isolated from thymus and spleen of rat and lymphatic node
of cattle (armpit) are presented. Our previous investigations had shown that lipid moieties of myelin and other
cellular membranes PLs are caracterized by the presence of loosely bound components containing appreciable
amounts of nonpolar lipids and neutral phospholipids and a more tightly bound components, which contained
mainly acidic lipids (acidic phospholipids and sulfatides) [4, 8, 9, 12]. The phospholipids tightly bound with the
brain PLPs differ in their metabolic activity from corresponding loosely bound and free phospholipids [9]. It
must be noted that lipids bound with PLPs play probably an important role in preserving the conformatiol integ-
rity of these membrane proteins and in their functions [15].

Materials and methods. Experiments were carried out on thymus and spleen of inbred albino rats of 160-180 g body
weight and lymphatic node (armpit) of cattle. Rats were decapitated under light ether narcosis, thymus and spleen were rapidly
dissected and keep on ice. Lymphatic node was obtained from the slaughter house Lymphoid organs were carefully cleaned on
ice from blood and membranes, made small and homogenized Washed total lipid extracts of lymphoid organs were prepared
according to methods previously described [1, 7]. Content of PLPs and total proteins was determined by method of Lees et al.
[11]. Soluble preparations of PLs “purified” in different extant from lipids, were obtained from all three lymphoid organs studied.
PLs were isolated from washed total lipid extracts of lymphoid organs by technique of emulsion-centrifugation [5, 12].
Precipitates of crude PLs (CPL)s obtained were lyophilized and washed at —12 or +23'C two times with 300 vol of absolute
ethanol-anhydrous ether mixture (1:1 v/v) for extraction of lipids, loosely bound with PLPs Lipids remaining in obtained after
washing “purified” PLs (PPL)s were designated as more tightly bound. For splitting the bonds between lipids and PLPs and fur-
ther extraction of tightly bound lipids from PPLs the technique proposed by Vacher et al. [15] was applied. Lipids of total lipid
extracts and of loosely and tightly bound lipid fractions, isolated from PLs, were separated by two dimensional TLC. Spots of
phospholipids were scarped from plates into the test-tubes and mineralized [3].

Results and Discussion. Investigations had shown that PLs are present in quite definite amounts, comparable
with other organs, in all of lymphoid organs studied concentration of PLPs was higher in lymphatic node (cattle) —
1,73 mg/g of wet weight, somewhat lower in spleen (rat) — 1,38 mg/g of wet weight and several times lower in thymus
of rat — 0,45 mg/g and of rabbit (3,0-5,0 month old) — 0,35 mg/g of wet weight [1].
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Comparison of these results with data obtained by us earlier for concentration of PLPs in various organs of rat
[2] showed that the content of PLPs in lymphatic node was only somewhat lower than in liver of rat (2,08 mg/g of wet
weight) and in spleen it was higher than in adrenal (1,11 mg/g of wet weight) etc. PLPs of lymphoid organs constitu-
ted a little percent of their total proteins: 0,60-0,67 % in thymus and 2,06 % in lymphatic node, but on the whole it was
somewhat higher than in majority of the other organs [1, 2].

As was noted earlier, the main problem of present work was the study of specific features of phospholipid
composition of lipid fractions, loosely and more tightly bound with PLP of primary and secondary lymphoid organs,
aiming to reveal the peculiarities of lipid moieties of immune system PLs in comparison with PLs of myelin and
other cellular membranes. Simultaneously the concentration of individual phospholipids in total lipid extracts of
studied organs was determined. The data obtained are presented in tables 1, 2, 3.

Table 1. Concentration of individual phospholipids in total lipid extracts, CPLs,
ethanol — ether extracts of CPLs (loosely bound fraction) and in PPLs (tightly bound fraction)
of rat thymus (per-cent of sum of phospholipids of each fraction) (M+m)

Ethanol-ether
extracts of
Phospholipids Total lipid CPLs CPLs PPLs (tightly
extracts (loosely bound bound fraction)
fraction)

Phosphatidylinositol 6,44+0,21 (5) 8,65 6,68+0,87 (3) 27,86+1,49(3)
Phosphatidylserine 7,61+0,38 (5) 10,63 | 8,41+1,48 (3) 32,34+1,99 (3)
Diphosphatidylglycerol 2,73+0,13 (5) 4,72 3,98+0,41 (3) 11,94+0,50 (3)
Phosphatidic acid 1,13+0,16 (4) 2,03 1,27+0,10 (3) 9,45+1,99 (2)
Phosphatidylcholine 48,10+2,29 (5) 42,53 | 45,72+2,65 (3) 11,44+0,99 (3)
Sphingomyelin 6,20+0,52 (5) 4,99 5,50+0,97 (3) -
Phosphatidylethanolamine 26,43+1,96 (4) 26,45 | 28,44+0,56 (3) 6,97+0,89 (3)
Lysophosphatidylcholine 1,36+0,12 (2) - - -
Lysophosphatidylethanol-amine - - - -
Acidic phospholipids 17,91 26,03 20,34 81,59
Neutral phospholipids 82,09 73,97 79,66 18,41
Sum of phospholipids
(yP/g of wet weight of tissue) 459.21 21,63 19,62 2,01
Phosphohplfis in mg/100 mg ) 30,55 2771 11,69
of PLs fraction

Investigations had shown that total content of phospholipids in total lipid extracts of thymus and spleen is
almost similar while in lymphatic node it is considerably higher (2,3-2,5 times). In spite of this, total lipid extracts of
three lymphoid organs didn't significantly differ in their phospholipid composition (tables 1, 2, 3). They all were
characterized by relatively high concentration of phosphatidylserine, phosphatidylinositol and sphingomyelin. High
concentration of phosphatidylserine and sphingomyelin is also the feature of brain and kidney total lipid extracts
and that of phosphatidylinositol — of liver.

In this report only the data for preparations of PLs washed by ethanol — ether mixture at +23'C: are presented
(tables 1, 2, 3). Phospholipids bound with PLPs of lymphoid organs constituted 30,55-43,69% from the weight of
CPLs, which contained the whole complex of loosely and more tightly bound with PLPs lipids, and 10,15-15,45%
from the weight of PPLs, purified at +23°C. In comparison with total lipid extracts phospholipid composition of CPLs
from all three lymphoid organs was characterized by somewhat higher per cent of acidic phospholipids, especially
of phosphatidic acid and diphosphatidylglycerol. Together with some similarities, several quite definite differences
were observed in the phospholipid composition of loosely bound and particularly of the tightly bound lipid fractions
with the PLPs of different lymphoid organs. Lipid fractions of all three lymphoid organs loosely bound with PLPs
contain-
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ned mainly neutral phospholipids: phosphatidylcholine, phosphatdylethanolamine and sphingomyelin, which in
sum constituted 79,66-82,33% of all loosely bound phospholipids. The same phospholipids prevailed in lipid
composition of CPLs. Loosely bound with PPLs lipid fractions of spleen and lymphatic node were characterized by
relatively high concentration of sphingomyelin — 9,50-11,06% of all loosely bound phospholipids. Relatively high
content of loosely bound sphingomyelin was also the specific feature of PLs from brain and especially kidney. Per
cent of phosphatidylserine in loosely bound with PLPs phospholipid fractions of spleen and lympatic node was 1,4-
2,2 times lower than in total lipid extracts (tables 2, 3).

Table 2. Concentration of individual phospholipids in total lipid extracts, CPLs, ethanol-ether extracts of CPLs (loosely bound
fraction) and in PPLs (tightly bound fraction) of rat spleen (percent of sum of phospholipids of each fraction) (M+m)

Ethanol-ether
extracts of
Phospholipids Total lipid CPLs CPLs PPLs (tightly
extracts (loosely bound bound fraction)
fraction)

Phosphatidylinositol 7,76+0,51 (6) 8,78 7,13+0,87 (6) 30,88+1,30 (6)
Phosphatidylserine 8,88+0,62 (6) 8,13 6,39+0,88 (6) 31,53+1,73 (6)
Diphosphatidylglycerol 2,49+0,40 (6) 3,55 3,24+0,50 (6) 7,78+0,43 (6)
Phosphatidic acid 1,18+0,15 (3) 2,35 2,00+0,19 (5) 7,13+1,08 (6)
Phosphatidylcholine 42,02+1,78 (6) 44,28 | 46,75+2,99 (6) 11,02+0,86 (6)
Sphingomyelin 8,51+0,45 (5) 10,29 | 11,06+1,24 (6) -
Phosphatidylethanolamine 23,70+1,73 (6) 19,68 | 20,63+1,32 (6) 6,91+0,65 (6)
Lysophosphatidylcholine 0,89+0,11 (3) 2,94 2,80+0,32 (3) 4,75+1,08 (2)
Lysophosphatidylethanol-amine 4,57+0,04 (2) - - -
Acidic phospholipids 20,31 22,81 18,76 77,32
Neutral phospholipids 79,69 77,19 81,34 22,68
Sum of phospholipids
(yP/g of wet weight of tissue) 503,37 66,76 62,13 4,63
Phosphohp%ds in mg/100 mg ) 43,69 40,66 10.15
of PLs fraction

Washing of CPLs with ethanol-ether mixture at -12 and +23'C brings to successive extraction of loosely
bound neutral phospholipids and concentration of acidic phospholipids. In lipid fractions more tightly bound with
PLPs the acidic phospholipids prevailed forming 77,32-81,59% of total of the tightly bound phospholipids. The PLs
of the three lymphoid organs studied were characterized by the predominance of quite definite more tightly bound
acidic phospholipids. PLs of thymus and spleen were very similar in phospholipid composition of tightly bound with
PLPs lipid fractions. They were characterized by high concentration of two acidic phospholipids: phosphatidylserine
and phosphatidylinositol, which constituted 32,34 and 27,86% of all tightly bound phospholipids in thymus, and
30,88 and 31,53% in spleen respectively. The content of two other acidic phospholipids: diphosphatidilglycerol and
phosphatidic acid was 3,0-4,0 times lower (tab. 1, 2). PLs of such type were revealed by us earlier in kidney medulla
and liver microsomes [6]. In tightly bound with PLPs lipid fractions of lymphatic node these two acidic
phospholipids were also prevailing, but unlike to thymus and spleen, the content of phosphatidylserine, which
made 40,18% of all tightly bound phospholipids was 2 times higher than that of phosphatidylinositol — 20,23%. Di-
phosphatidylglycerol and phosphatidic acid contributed for 11,56% and 8,38% of all tightly bound phospholipids
respectively (tab. 3). Phospholipid composition of PLs from lymphatic node had many common features with PLs of
brain and its myelin where tightly bound phosphatidylserine was also prevailing, constituting 41,28% of all tightly
bound phospholipids in brain and 62,0 —71,0% - in myelin. The content of tightly bound phosphatidylinositol in
myelin was significantly lower — 14,6% [8, 9].
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It is necessary to note that in tightly bound with PLPs phospholipid fractions of lymphoid organs always
some quantities of phosphatidylcholine and phosphatidylethanolamine were present (tables 1, 2, 3).

Table 3. Concentration of individual phospholipids in total lipid extracts, CPLs, ethanol-ether extracts of CPLs (loosely bound
fraction) and in PPL-s (tightly bound fraction) of lymphatic node (cattle) (percent of sum of phospholipids of each fraction)

(M+m)
Ethanol-ether
extracts of
Phospholipids Total lipid CPLs CPLs PPLs (tightly
extracts (loosely bound bound fraction)
fraction)

Phosphatidylinositol 8,56+0,91 (3) 11,22 | 10,27+0,58 (3) 20,23+2,31 (3)
Phosphatidylserine 9,72+0,25 (3) 7,91 4,51+0,40 (4) 40,18+6,07 (4)
Diphosphatidylglycerol 2,23+0,22 (3) 3,11 2,22+0,34 (3) 11,56+2,31 (3)
Phosphatidic acid 0,59+0,03 (2) | 1,40 0,67+0,12 (4) 8,38+0,58 (4)
Phosphatidylcholine 45,69+2,27 (3) | 40,20 | 43,19+3,78 (4) 11,85+1,44 (4)
Sphingomyelin 7,21+0,98 (3) 8,60 9,50+1,43 (4) -
Phosphatidylethanolamine 25,14+4,22 (3) | 26,76 | 28,76+2,38 (4) 7,80+1,44 (4)
Lysophosphatidylcholine 0,57+0,09 (2) 0,80 0,88+0,06 (2) -
Lysophosphatidylethanol-amine | 0,29 (1) - - -
Acidic phospholipids 21,10 23,64 | 17,67 80,35
Neutral phospholipids 78,90 76,36 | 82,33 19,65
Sum of phospholipids 1147,99 36,29 | 32,83 3,46
(yP/g of wet weight of tissue)
Phospholipids in mg/100 mg
of PLs fraction - 36,44 | 32,96 15,45

As was shown by us recently PLs are present in quite definite amounts, comparable with other organs, in all of
lymphoid organs of some mammals studied [1]. The investigations performed in present work revealed some specific
features of the phospholipid moieties of PLs from the primary and secondary lymphoid organs of some mammals.
They showed that, like to PLs from other organs and cellular membranes, PLs of lymphoid organs are characterized
by presence of loosely bound with PLPs components, containing preferentially neutral phospholipids, and of more
tightly bound components, which contained mainly acidic phospholipids. The prevalence in the tightly bound with
PLPs lipid fractions of both or one of the two acidic phospholipids: phosphatidylserine and phoaphatidylinositol was
a characteristic feature for PLs from the three lymphoid organs studied.

Comparing presented data with ones obtained by us earlier on phospholipid composition of PLs from
different organs and their sub-cellular particles it may be concluded that in tissues of immune system, besides other
cellular membranes of PLs, myelin PLs are also present.
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In in vivo experiments, it was shown that the dynamics of dipeptidyl peptidase IV (DPPIV) and adenosine deaminase
(ADAL) activities in blood plasma of rats after injection of 10 and 25 mg cyclophosphamide (CPA) is similar to the dynamics
of the number of lymphocytes reported in the scientific publications: the activities of the enzymes dropped down to ~ 50%
of the initial by the 4th-7th days, and recovered by the 10th-12th days. Administration of 20 mg proline rich peptide (PRP)
and its derivative, dPRP, to 10 mg CPA-injected animals resulted in smoothing of change of the activities of enzymes. In the
contrary, the administration of peptides to 25 mg CPA-injected animals, resulted in the increase in the amplitude of change
of the enzyme activities. Hence, PRP and dPRP influenced the DPPIV and ADAI activities in CPA-dose dependent

manner.

Adenosine Deaminase — Proline Rich Peptide — Cyclophosphamide —
Dipeptidyl Peptidase IV — Immunodeficiency

In vivo thnpdtipnud gnyg E wpyky, np 10 b 25 dg/hkunuimb ghjjndnubundthny (CPA) ukpuplknig hkwnn webbtnubph wpput
wuquuymy phybwywnhnhwbwynhnuq IV-h (DPPIV) b winkunghinbwlhtimg 1-h (ADA1L) wljnhymipjut nphttwdhjut tdwi E
ghnwlwi hpwwuwpulnudubpmd Wupugpus hudnghnibph pwpwtuljh nhtwdhlught, 4-7-p opbphtt $hpdbinubph
wljinhynipiniip tfugnud £ uhigh uyqpuljuts wljinhympjut ~ 50% b Jepuljubggnud B 10-12-pn opkpht: 10 Ug CPA ukpupljus
Yhunwuhubpht 20 dyq ypnhuny hwpmuwn ywhywuhnh (PRP) U npu wswugjuih (dPRP) tkpupynudp dinuiwgunud E, huly 25 g
ubpupljusutph nhypnud, pimhwljunwlp, mdtnuginud b nhnunthongh wqnbgnmpmbp: Zknbwpwp, PRP-h b dPRP-h wgq-
nhgnipniip DPPIV-h i ADA1-h ypw fuijuws E CPA-h swhwpwdithg:

Unkinghbinbkunlhinug - ypnphiny hupniuwn wkuyupy - ghlyndnupuntpy -
phybywupphpybyunpnug IV - pdnibughll whpwywpupnipnel

B omsrTax in vivo moxasaHo, 4to mocie BBefenvs nukinodocdamuga (CPA) B nosax 10 u 25 Mr Ha KUBOTHOE, JUHAMUKA
akTuBHOCTH AunenTtunwl nentuzaassl DPPIV u agenosunpesamunasst ADAL B mta3Me KpoBU KPBIC IOAOOHA JUHAMUKE
ypcna JTUMGOLIUTOB, ONMCAHHOM B psAZie HAYYHBIX IMyOaMKauuil: Ha 4-7-i oHU aKTUBHOCTH (hepMeHTOB majgana mo ~ 50%
HavyaJbHON aKTWBHOCTH Y BOCCTaHaBIMBalIach A0 HavamsHOM Ha 10-12-it guu. Begsenme 20 mr Gorartoro IpoIHHOM
nentuza (PRP) unu ero mpoussoguoro, dPRP, sxusorHbM, KoTopsiM BBegieHO 10 Mr CPA, mprBoAiUIO K CIIAXKHBAHMUIO, & B
ClIydae >KMBOTHBIX, KOTOPHIM BBEIEHO BBeieHHA 25 MI, HAOGOpOT, YBEIHYUBAIO aMIUIUTYZy H3MEHEHHs aKTUBHOCTH
dbepmenTOB 1107, Bo3zeiicTBueM npemnapata. Ciaenosarensto, Bnusare PRP u dPRP na yposau DPPIV u ADA1 3aBucur
ot mo3sl CPA.

AzgeHosuHze3aMHHa3a — OOraTsIH MPOJIHHOM IENTH — HKIOPOCHaMuT —
AumenTranenragasa 1V — uMmyHozepuaT
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A new type of cytokines, Proline Rich Peptides (PRPs) represent a family of hypothalamic neuropeptides
synthesized as a precursor glycoprotein in the neurosecretory cells of hypothalamus, and released by partial
proteolysis during axonal transport [12, 13]. One of PRPs, consisting of 15 amino acids, four of them are prolines,
was found in hypothalamus, blood cells, bone marrow granulocytes, etc. It regulates the humoral and cellular
immunity, myelopoesis and differentiation of thymocytes [14], has antiviral, antibacterial and antitumor activities
[11, 15].

Dipeptidyl peptidase IV (DPPIV) is a multifunctional enzyme expressed on the cell surface in nearly all
mammalian tissues [5, 26], and is found also in a soluble, circulating form [32]. It removes X-Pro and X-Ala
dipeptides from N-terminus of proteins and peptides [6]. DPPIV is identical with the antigen CD26 on activated T
lymphocytes [17], and plays a definite role in the immune and endocrine systems, bone marrow mobilization,
cancer growth, cell adhesion, etc. Among substrates of DPPIV are cytokines, neuropeptides, insulinotropic
peptides, etc. [27] and, as we have shown recently, PRP [3].

Adenosine deaminase (ADA) is essential in metabolism of purine nucleosides, plays a particular role in
neurological and vascular systems, in maturation and differentiation of lymphoid cells [25]. Hereditary ADA
deficiency is associated with the severe combined immunodeficiency syndrome [19, 16]. The level of ADA
activity is recognized as a test for differential diagnosis of tuberculosis [30, 1]. Two isoforms of ADA are known:
ADA1 and ADA2 [32]. ADA1 exists in two molecular forms: a catalytic unit, 35-40 kDa monomer, and a 280-300
kDa complex of that with DPPIV-CD26 [21]. Membrane localized complex ADA1/DPPIV-CD26 protects the cells
against extracellular cytotoxic metabolites of adenosine [10]. We observed similarity of the dynamics of IgG to
that of DPPIV-CD26, and of the dynamics of IgM to that of ADA1l at immunization of rats with human
erythrocytes. It suggested the probability of ADA1 participation in Th2, and of DPPIV — in both Th2 and Thl
immunity pathways [19]. The questions regarding the role of ADA1 in the immune system and of its interaction
with CD26-DPPIV are in the field of interests of researchers for many years. A minor isozyme of ADA, 110 kDa
ADA2, is coded by a separate genetic locus, differs from ADA1 by kinetic and immunochemical properties, and
has been identified as a member of a new class of ADA-related growth factors [34]. It was shown that ADA2 is
required for differentiation of monocytes into macrophages and stimulates their proliferation [33].

In the present work, for the first time, the levels of DPPIV and two ADA iso-enzymes have been evaluated
in blood plasma of rats injected with known immunosuppressant, cyclophosphamide (CPA). This in vivo
investigation was accompanied with the study of the effects of new cytokine, PRP, and of its derivative, dPRP, on
the activities of DPPIV and ADA at CPA action.

Materials and methods. CPA, the selective inhibitor of ADA1 (erithro-9-(2-hydroxy-3-nonyl)adenine), the substrates of
DPPIV (dipeptide Gly-Pro-p-nitroanilide) and ADA (adenosine) were purchased in “Sigma” (USA). PRP was isolated from bovine
neurohypophysal neurosecretory granules, and after primary structure discovering, PRP and its derivative, dPRP, were synthesi-
zed. Other reagents were of the highest purity.

The work was implemented on the outbreed white rats, mass 120-150 g. The animals were taken at the animal breeding
section of the Institute of Biochemistry. Feeding, watering, handling;
and carrying out of the procedures on animals were done under the requirements of Directive 86/609/EEC on Protection of
Animals Used for Scientific Purposes to ensure their well-being du-
ring experiments.

Seven independent experiments were performed. Usually, in one experiment 30-60 animals were divided into four
groups, one of which was used as a control group. On day 0, the animals the control group were injected with 1ml saline
intraperitoneal, and the animals of 3 experimental groups with 1 ml CPA solution in water: 10 mg/ml in 3, and 25 mg/ml in 4 experi-
ments.
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One of three experimental groups was considered as “CPA control”. On the next day after CPA injection, the animals of
the other two experimental groups were injected with 1 ml of 20 ug/ml solutions in water of PRP (“PRP” group) and dPRP
(“dPRP” group). On definite days after CPA injection, 2-5 animals of the experimental groups were anaesthetized, 1 ml of blood
was taken by cardiopuncture to heparinized syringe, and plasma was separated from erythrocytes by centrifugation during 5 min
at 2000 rpm. In the obtained blood plasma, the activities of DPPIV, ADA1 and ADA2 were assayed. At statistical analysis, the
data for the same experimental group obtained at the same day after injection of given CPA dose in seven independent
experiments were summarized. The number of samples, averaged for one experimental point, was more than 5 or 10 (indicated in
the Figure Legends). The blood samples from the animals of the control groups were taken randomly, on different days of the
experiments. The data for each enzymatic activity in all of these samples were summarized at conducting the statistical analysis
as point 0 values.

DPPIV and ADA activities were determined as described in our previous work [4]. For separate evaluation of activities of
ADAL1 and ADA2, a selective inhibitor of ADA1, erithro-9-(2-hydroxy-3-nonyl)adenine was added to the one of two parallel
assay mixtures [2]. The activities of enzymes are expressed in international units per 1 liter (U/l), where U is the amount of
enzyme generating 1 umol of product per minute.

Spectral measurementswere performed on the spectrophotometer Specord M-40 (Germany).

Statistical analyses were performed using InStat software, version 3, for Windows (GraphPad Software, Inc., SanDiego,
CA, USA). Unpaired two-tailed t-test with Welch correction was applied. The Gaussian distributions of samples were tested
using the method of Kolmogorov-Smirnov. The significance of differences between the data was evaluated using two-tailed P va-
lues. A criterion of P < 0.1 (*), 0.05 (**) and 0.01 (***) were accepted as statistically significant. All data in the text are expressed as
mean =+ standard error (mean + S.E.).

Results and Discussion The dynamics of activity of DPPIV in blood plasma of CPA administered rats with and
without PRP and DPRPIn Fig. 1A the dynamics of DPPIV activity are presented in the blood plasma of rats injected
with CPA (“CPA control”) at doses 10 mg (solid line) and 25 mg (dashed line) per animal. The mean value of the
activity on the definite day was presented as a percentage of the mean value of the activity in the control group. The
mean value of DPPIV activity in the control group was 78.6 U/l + 4.6, and serves as 100 % at O time point. The
presented graphics manifest that DPPIV activity significantly differed from the control values on the 4"-9% days
after injection of CPA (noted by three asterisks).
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Fig. 1. A - The DPPIV activity dynamics in the 10 mg (* * e * *)and 25 mg (- - 0- -) CPA-injected animals. Right panel - the residues after
subtraction of DPPIV activity in the CPA-injected animals from the activity after injection of PRP(* "0 * " )ordPRP (- - A- -)tothe 10
mg (B) and 25 mg (C) CPA-injected animals.

Some difference was observed between the effects of two CPA doses: at dose 10 mg/animal, the activity of
DPPIV dropped down to ~50% on 5day, a little earlier
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than the drop at dose 25 mg/animal, at day 7 (ffig. 1A). The same can be said about the recovery of DPPIV activity
up to the control value: on the 11% and 13% days for low and high CPA doses, respectively.

The DPPIV activities in the blood plasma of animals injected with PRP and dPRP at the next day after CPA
injection (see Materials and Methods) was determined during 12-13 days. From this activity, the activity in the
animals of “CPA control” group has been subtracted. In panels B and C of fig. 1, the time dependences of the
residues after this subtraction are shown for 10 mg and 25 mg injected animals, respectively, at injection of PRP
(dashed lines) or dPRP (dotted lines). These graphics show that the effects of both neuropeptides are inverse of the
low-dose CPA-caused changes (fig. 1B), and are in the same direction in the case of high-dose CPA (fig. 1C). The
asterisks indicate the significance of difference of the activity in the neuropeptide injected animals from that in
“CPA control” group at given day.

The dynamics of activity of ADAI in blood plasma of CPA administered rats with and without PRP and
dPRP1n fig. 2A the dependences on time of ADA1 activity in the blood plasma of rats of “CPA control” group at doses
10 mg/animal (solid line) and 25 mg/animal (dashed line) are presented. The mean value of ADA1 activity in the
control group was 2.76 U/1+0.15, and serves as 100 % at 0 time point. The presented graphics of the dynamics of the
enzyme activity manifest that ADA1 activity significantly differed from the control values on the 4%-9% days after
injection of CPA (noted by asterisks).
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Fig. 2. A - The ADAL activity dynamics in the 10 mg (* * ® * *)and 25 mg (- - o - -) CPA-injected animals. Right panel - the residues after
subtraction of activity in the CPA-injected animals from the activity after injection of PRP (* *o0*" " )ordPRP (- - A - -) to thel0 mg (B)
and 25 mg (C) CPA-injected animals.

The drop of ADA1 activity at CPA dose 10 mg/animal reached ~ 40% of the control value on the 8® day; at
dose 25 mg/animal it was smaller and earlier (down to ~60 % of the control value on the 5% day). On the 11% day of
the examination, the activity of ADA1 was higher than the control value: 130% and 180% of the control at doses 10
mg/animal and 25 mg/animal, respectively. At both CPA doses, ADAL1 activity returned to the control value on the
12th-13t days.
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The time dependences of the residues after subtraction of the activity in “CPA control” group from the
activities in “PRP group” (dashed lines) and “dPRP group” (dotted lines) are shown in fig. 2B and 2C, respectively,
for 10 mg and 25 mg injected animals. These graphics demonstrate that the effects of both neuropeptides are inverse
of the low-dose CPA-caused changes (fig. 2B), and are in the same direction in the case of high-dose CPA (fig. 2C).
The asterisks indicate the significance of difference of the activity in the neuropeptide injected animals from that in
“CPA control” group at given day.

In work [14] it was shown that the dynamics of the number of monocytes, eosinophils and neutrophils in the
CPA-injected mice had a nadir on 5% day (0-5% of initial), and started to increase on the 7 day, reaching 35-54% of
the initial on 13* day. But in the mice, administered with PRP after CPA injection, these numbers were 8-36 times
as high as the initial. As to the number of lymphocytes, it dropped down to 18 % of the initial and recovered up to
86-88 % by the 13 day, independent of PRP injection. The same regularity for the number of lymphocytes after
CPA administration was observed by other researchers [8, 20, 22]: the drop down to 50 % (or lower), and the return
to the initial value on the 10" day. Our results demonstrated that the dynamics of DPPIV and ADA1 in the rat blood
plasma at two doses of CPA (fig. 1A and 2A) are similar to the dynamics of lymphocytes number at CPA injection,
described in mentioned works. The injection of PRP and dPRP resulted in deviations of the dynamics of both enzy-
mes depending on the dose of CPA: the smoothing of the low-dose CPA effect, and the enhancing of that at high-
dose CPA.

Activity of ADAZ in blood plasma of CPA administered rats with and without PRP and dPRP There are
controversial reports about presentation of ADA?2 isoform in rodents. On the one hand, the ADA2 coding gene was
not found, and it was supposed that in rodents, only ADAI is expressed [23]. On the other hand, Conlon and Law
reported the presence of ADA2-like activity in rat monocytes and peritoneal macrophages: ADA activity was not
inhibited by the selective inhibitor of ADAI, erithro-9-(2-hydroxy-3-nonyl)adenine, and increased in the
peritonitis conditions [7]. Our own earlier experiments with inflammatory model on rats confirmed this observation
(unpublished). In any event, in the present study, the activity of ADA2 was very low in general (0.41 U/l + 0.11),
and significant differences of the isoenzyme activity from this value in serum of rats of “CPA control”, “PRP” or
“dPRP” groups were not registered (data are not shown).

The in vitro and ex vivo influence of CPA, PRP and dPRP on the activities of the studied enzymes Separate
experiments have been conducted to test the influence of CPA, PRP and dPRP on the activities of DPPIV and ADA1
in vitro and ex vivo. The assays with DPPIV and ADAI, purified from bovine kidney and lung, respectively [29],
manifested absence of any in vitro influence of the reagents on the enzymatic activities. Similar results were
obtained ex vivo, at testing the influence of CPA, PRP and dPRP on the activities of DPPIV and ADA1 in blood
plasma of control animals.

CPA is a chemotherapeutic agent with a dose-dependent, bimodal effect on the immune system. It is known
as a potent suppressor of immune function, resulting in a decrease in both the number and the function of T and B
cells [8]. It was shown, that the target cells, preferentially inactivated by CPA treatment, are presumed to be
CD25+CD4+ Regulatory T cells, which control the key aspects of tolerance, the immune response to cancer,

proliferation and differentiation of auto-reactive T cells for development of autoimmune disease [22, 20].
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Earlier, it was shown that PRP in vitro increased the IL-2-dependent activation of human B-lymphocytes,
and the induction of B-lymphocyte antibody response [9]. Probably, the regulation of ADA1 and DPPIV levels by
PRP and dPRP is mediated by modulation of interleukins. On the other hand, the influence of peptides on the
dynamics of enzymes may be a manifestation of regulation the levels of circulating ADA1 and DPPIV.

All these presumptions need to be confirmed by follow-up special experiments devoted to the separate
evaluation of the dynamics of cell membrane localized and circulating enzymes in blood plasma of CPA-induced
laboratory animals, and of the role of peptides in this process.
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B mreiicToueHOBBIX OTIOXKeHUAX AuaToMuToB CrcnaHckoii cBuThl (Sisian suite) mectoHaxoxaenuit Yy (Yiu-1,
Vitu-2, Viin-3) u Bpuaxor (Bpraxor-1, Bpraxor-2, Bprakor-3) o6HapyXeHBI M M3y4eHBI OCTATKA U OTIE€YATKH
MOJIIIOCKOB, HACEKOMBIX U PBIO - IIpeJiCTaBUTesIel PelleHTHON (ayHBI, 32 MCKIOUYeHHeM OJHOTO BUJA MOJUIIOCKA. Mx
KOMILIEKCHOe H3y4eHHe II03BONMIO Gojee IONHO BOCCO3JATh IajJeoNaHAWAdT JAaHHBIX MECTOHAXOXIEHHUI B
IIeHCTOLleHe, KOTOPBIH MajJo OTJIMYaeTCs OT COBPEMEHHOTrO, IZie BOJHAad (ayHa M3YYeHHBIX TPYII yKasbIBaeT Ha
Hajn4ye GOraThIX KUCIOPOZOM IIPECHOBOJHBIX M COJIOHOBATHIX BOJOEMOB - 03ep, TOPHBIX IOTOKOB. CyZd 110 COBpeMeH-
HOMYy JaHAmAadTy ¥ 5KOJOTHIECKUM XapaKTePUCTHKAM M3ydeHHBIX TAKCOHOB, B PeTHOHE C ILIeHCTOIleHa HabmogaeTcs
Impolecc Kcepoduiusanuu Janamadra - paclIiMpeHe CTelld, COKpalleHue JeCHbIX MACCHBOB ¥ BOJHOI ITOBEPXHOCTH.
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Munidtwuhpyly Bu Qys (Qys-1, Nys-2, Nys-3) b Fotwlne (Fruwlnpe-1, Fruwlnp-2, Aouwlnp-3) nknudupkph
phuwwnnuughtt tunduspubph thwhjudwpuhuubph, dhpwwntbph b djutph npnodutpp b dbwgnppubpp, npnup, pugunnt-
prudp thuhudwpdhutbph  dkl  wbuwlh, tbpllujugind Bo dudwbwljuljhg  whuwljubp: Ypwbg  hudwhp
nuunidtwuhpmpniip poy] £ owdl] dkpuubqil] wdju) wwpwsph  wihunngkiyut wgubnjwinoudnh  wnudby
wdpnnowui wuwwybkpp, npp nuppipdnud £ wwwpwsph tkpu jwinpudnhg: Zknwgnuindus jadptph gpuyhtt untbwb
gng t nujhu ppwsing hupniun pungpuhwd b pnyp wnh epwdpupibph’ (&bph, (Epbught hnuwbpibph welugnpgm:
Twnkny dudwtuljulhg (winpubinhg b numiltwuhpguws nwpunubph Eyninghwljut pinmpwqptnhg, wkjuinngkithg
ufjuws nhudnud £ pjhdugh sppugnud, wwthwuwnwbtbph pinupdwulnud, whnwpwswsly wwpwsputph b gpuyhle
dwljkpbutibph Ypduwnnud:

Zuywunul - wyljuwnnglkl - phunndhwnbbp - huhudwupdhbbbp - dhounnibp - djakp

The fossil remains from diatome sediments of Uyts (Uyts-1, Uyts-2, Uyts-3) and Brnakot (Brnakot-1, Brnakot-
2, Brnakot-3) locality complexes are studied. The fossil fauna includes recent mollusk, insect and fish remains and
imprints, with the ex-
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ception of mollusk species. The integrated study of these fossils provided a complete picture of Pleistocene
palaeolandscape of these regions. This picture differs from the recent one lightly. Moreover the aquatic fossil fauna
shows presence of rich on oxygen and slightly saline water bodies — lakes, mountain streams. The comparison of our re-
sults on fossil material with the data on recent landscapes and characteristics of studied taxa shows, that since Pleistocene
the climate became dryer, and extension of steppe landscapes and reduction of woodland and of wetlands occurred.

Armenia - Pleistocene - diatomite - mollusks - insects - fishes

JlaHHas CTaThsA ABJIAETCA NPOJOLKEHNeM PaboT 110 M3yYeHHIO MCKoaeMoi Gaynsr Apmenuu [14-19] — B Hamem
CIlydyae MOJIIIOCKOB, HaCeKOMBIX, KocTHCThIX ppI6 (Mollusca, Insecta, Teleostei). MecToHaxoXXAeHHA B OKPECTHOCTSIX
cen Bpuakor (Bpuakor-1, Bpuakor-2, Bpmakor-3) m Vi (Vitu-1,Yiin-2, Vimu-3) Haxomsrcs Ha IOTO-BOCTOKE
Peciy6nuxku Apmenus, B OacceiiHe cpemHero TtedeHus peku Boporan Ha Bbicore 1600-1710 M H.y.M, Tze B
IIEICTOLIEHOBBIX OTJIOKEHUAX B BUAE OOHAKEHWN AUATOMUTOB, AUATOMOBBIX IJIMH, IIMHUCTBIX U IECYAHUCTHIX
maToMuToB (Sisian suite) oOHapy>XeHBI OCTATKM M OTHEYATKM YKa3aHHBIX IPYIII >KUBOTHHIX. B Viinme m Bpraxore
HCCJIeJOBAHBI CJIELYIOI e MECTOHAXOXK AEHNUA:

Yitm-1 - HaxoguTCa B IIeHTpe cesa Y i, Ha mpaBoM Oepery peku CucuaH, Ha BbIcoTe 1613 M H.y.M., OT/IOXKeHUA
MOIITHOCTBIO 3-4 M, npoTmxeHHOCTHI0 20-30 M, OpHeHTaIUA I0rO-3aIagHaA.

Viim-2 - naxogurcs Ha paccrosHun 500-1000 M roxHee cenma Yiin Ha mpaBoM Gepery pexu Cucuas, Ha BBICOTe
1624 M H.y.M.; OTJIO)XeHUA MOITHOCTBIO 2-3 M, mporsxeHHOCTHIO 500-600 M, opueHTaya BOCTOYHAL.

Yii-3 - pacmonoxeH Ha BOCTOYHOH OKpaHmHe ceja, Ha BeicoTe 1620 M H.y.M., OTiIOXeHuI MoutHOCTEIO 10-15M,
npoTsokeHHOCTBI0 50-60 M, OpueHTaIUA BOCTOYHAS.

BpHaxoTt-1 - HaxomUTCA Ha PAacCTOAHUU 1 KM OT ceja, Ha IpaBoii cTopoHe goporu Cucuan-bpHaKoT, Ha eBOM
Gepery peuku Bpaakor, Ha BbicoTe 1710 M H.y.M., OTJIOXXEHHS MOIIHOCTBIO O 5-7 M, mpoTsxeHHOCTBIO 10-15 M,
OpHEHTAIIUA I0T0-BOCTOYHAL.

Bprakot-2 - Haxomurca Ha paccrosHuu 500-700 M, 1oro-BocTOuHee ceja Yl Ha IIpaBOM Oepery peduku
bpraxkor, Ha BicoTe 1700 M H.y.M.; oTiOXeHHs MowHOCTBIO Ao 10 M, mporsokenHocThio 400-500 M, opueHTaUMs
CeBepO-BOCTOYHA.

Bpraxot-3 - HaxopuTca Ha paccrogHuuU 1 kM oT cerna, B 50 M npaBee MecTOHaxXOXJeHHUA bpHakoT-1, Ha BRICOTE
1705 M H.y.M; OTJIOXXEHH MOLTHOCTBIO A0 5-7 M, mpoTsxeHHOCTHIO 20-30 M, opueHTan A ceBepo-BOCTOYHAS.

Mareprar n Merogrika. MatepuanioM 7 M3ydeHUs HOCTY>KIIM OOPaslibl M3 KOJUIEKI[MH HCKOIAeMbIX PAaCTeHMI M YKMBOTHBIX
Wncruryra Goranuxku HAH PA (1940-2009 rr.) u cGopsr asropos (1990-2009 rr.). 3 mpocMorpermsx 2314 06pasuioB OGHapy KeHbI U
HCCITeZI0BaHBI OOPa3IpI CO CJIEAAMU SKHBOTHBIX: MOJUTIOCKOB — 363, HaceKoMbIX — 299, pe6 — 22. /11 MOpdOTaKCOHOMITYECKOTO CPaBHEHUA
GBUIM KCIIOTE30BAHBI KOJUIEKIIMM HACEKOMBIX M MOJUTIOCKOB MHcTHTyTa 3007m0rmu Hayunoro nenrpa soomornu u ruaposkonoruu (HIIST)
HAH PA. Tlpu usydyeHun MaTepuayia IIPUIEPKUBAIACH OOLICIPUHATHIX B IAJEOHTOJIOTMU U 300JIOTMM METOIVK U TEPMHHOJIOTHIHL
VIamepsitach /IMHA, MHOT/A 1 IIFPHHA OTIIEYAaTKOB WIK OCTATKOB HACEKOMBIX, Y IBYCTBOPYATHIX MOJUIIOCKOB — JIIMHA, BRICOTA PAKOBHHEL

Pesyiprarsr H obcyxzeHde. VIsydeHume WMCKOIIaeMOTO MaTepHana MeCTOHaxoxJeHuii Bpmakor m Vidn
JOTIOJIHUJIO ¥ BHEC/IIO KOPPEKTHBBI B ITO3HAHME TaKCOHOMMYECKOTO COCTaBa JKUBOTHBIX U IIAJIEOCPEZSBI, B IIEIOM
CucuaHCKOM CBUTHI, B YaCTHOCTH JaHHBIX MECTOHaxXOXAeHU (Ta6m.1-3). OcHOBHOI MaTepuaa OGHAPYXEH U3 MeC-
ToHaxoxAeHu# bBpuakor-1, Bprakor-2, Viu-2, Yitu-3, mpudem B YiI-3 ZOMHHHDPYIOT CI€Abl JBYCTBOPYATHIX
MOJLIIOCKOB. B 061eii c1okHOCTH 57 OTIIeYaTKOB HACEeKOMBIX u3 Yuil-1, Yi-2, Yiin-3 u 49 tex ke oTmevaTKkoB U3
Bpnaxor-1, Bprakor-2 omnpeznensems! nums 1o Insecta, B BpHakore-3 HacekoMbix He o6HapyxeHo. OGHAPYXEeHBI
OTII€YaTKH U OC- TATKH pbIO Ha 22 obpasmax: u3 Yiin-2-13, bprakor-1-5 u Bprakot-2-4.
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MoJLIIOCKH COXpaHWIMCH B OCHOBHOM B BHIE OTIEYAaTKOB CTBOPOK PAaKOBHMH, MHOTZA II€TBHBIX CTBOPOK, PeXe
IIeJIBHBIX PAKOBUH. B INIMHNCTOM IMaTOMUTE COXPaHHOCTh PAKOBUH MOJLTIOCKOB JOBOJIBHO ILIOXad. JIydInas COXpaHHOCTS - B
IJIMHUCTBIX OTJIOKEHUAX MECTOHAXOXeHus Yim-3. Mosuttocku o6Hapy»xeHsI Ha 364 o6pasiax - 240 oTHOCATCA K KIACCY
Bivalvia, 124 - xmaccy Gastropoda. Hipke mpuBomum Tabnuiyy ¢ jaHAmadTHBIM paciipefiefieHHeM MOJUIIOCKOB H3
MecTOHaxOXKzeHu# Yit-3 u BpHakor-2 (Tabs.1), ¢ mprBeseHeM KOUIEKIIMOHHBIX HOMEPOB TeX 00pasLioB, KOTOpble ObLIN
OIIpeZiesIeHbI 10 BUIA.

Ta6muna 1. JlanamadrHOe pacipeseneHre MOJUIIOCKOB B MECTOHAXOX/IeHUAX Y ii1-3 1 BprakoT-2

MecroHa- HazBanue KonnexkunoHHsI# HOMEp Bo- OxosoBogHas Jlec Cremnp ITycrerns, mo-
XOXKeHMe TaKCOHA zoem 30Ha JyTTyCTBIHSA
Vitu-3 Gastropoda
Succineidae +
Oxyloma sp U-09/2
Valloniidae + + +
Vallonia pulchella U-09/1 *
Enidae +
Chondrula tridens U-09/3; U-09/3a; U-09
/3b; U-09/3 c; U-09/3d; ’
U-09/3e; U-09/3f; U-9/3g
Bivalvia
Pisidiidae
Pisidium casertanum U 05/48; U-05/50; U-05/51;U- +
05/56; U-05 /65; U-05/69;
U- 05/70;U-07/10; U-08/ 27; U-
08/42;
U-08/44;U-08/58;U-08/ 71;U-08/86;
U-08/94
P.vincentianum U-05/53; U- 05/55; U- 05 /58; U- +
08/15 U-08/43;U-08/46;U-08/ 76;U-
08/78;
P. altum U-07/5; U-08/12;U- 08 /26;,U-08/60 +
U-08/96;
P.subtruncatum U-05/56; U-05/73; U-05 /78; U-05/ +
98; U-05/99 U-08/35; U- 08/36
P.subterraneum U-09/7
U- 05/63
Musculium sp. U- 07/1b
2 class.; 4 fam., 6gen., 194+10+38 6 2 1 2 2
8sp. 196
Bpnakor-2 Gastropoda B-03/60a;B-03/60Ab + + + +
Planorbidae
Anisus spirorbis
Bivalvia B-03/57 +
Pisidiidae
Sphaerium sp.
2fam.2gen.,1sp 3 2 1 1 1

ITo mauubeIM Ta6r. 1, B MeCTOHAXOXAeHUH Y HI-3 MOJIIIOCKY IIpe/icTaBIeHsl 6 Buzamu cemeiicta Pisidiidae,
3aCeJIAIOT OJTUTOTPO(HEIE 03epa, IPYIbl, PeKU, POSHUKY, U3 HUX Pisidium altum Akramoski Beimepinii Buz [2],
ocTaJbHBIE 5 BUTOB pelleHTHbIe, U3 HUX P. casertanum, P. subtruncatum, Sphaerium corneum OGBIYHBI B IIPECHO-
BOZHBIX BogoeMax Apmenud, P. vincentianum - pefKoBcTpedaemsrii, P. subterraneum — nemepusiii [3,8]. Hazemusie
BuzbI MoJUTIOcKOB Vallonia pulchellan Chondrula tridens xnacca Gastropoda oTHOCSTCS K pelieHTHOI dayHe [3],
3aCeJIAI0T BIAKHBIE MUKPOOHOTHI, CTENHbIE, IOIYIIyCTHIHHBIE YYAaCTKU BO BCeX IIPUPOAHBIX I0sAcax. B MecToHaxox e~
Hun BpHaKOT-2 06HAPY)KEHHI TOJIBKO IPECHOBOAHbIE MOLIIOCKHU. Kak MbI BUmuM U3 Tabiuisl, Yiil-3 mpeacraBieH
Ha3eMHBIMU U IPECHOBOAHBIMU MOJLTIOCKAMH B OTJINYKeE OT BpHaKoT-2 U cpaBHUTENIHHO GOraT pasHooOpasieM BHIOB
MOJUTIOCKOB cemeticTBa Pisidiidae (Bivalvia).
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Hacexomsie (Insecta) B OT/IOXEHUAX COXPAaHUIUCH B BHZE OCTATKOB MJIM OTIIEYATKOB TeJa U €r0 OTAEIBHBIX
JacTeil, yallle BCETO BCTPEYalOTCA OPIONIKO, KPBUIO MJIM KPBLIbA, NHOTZA YaCTU TPYAH, pexke TOI0Ba U KOHEYHOCTH. Y
PAa3HBIX TPYIIII HACEKOMBIX, BBU/Ly OCOO€HHOCTEl CTPOEHM TeJla U CTeIIeH! XUTHHU3AIUY IIOKPOBOB, OTMEYEHa CIIeIIH-
¢duynas taponomus. Tak, mpsamoxpsuisie (Orthoptera, Acrididae) o6Hapy»XeHsI B BUfie OTIIEYAaTKOB KPHLIbEB, 3aHEH
HOTH, CTPYKTYPEHI ee KOJIeHHOM o61actu [14] 1 mMIIOB royieHy, pexe IPOCIeXXUBAETCS KOHTYP TOJIOBBI U TeJa, U3pesKa
apxuTeKTOHUKA 3amHero Genpa. ITomyskectkokpsiasie (Heteroptera) coxpaHmIuNCh B OCHOBHOM B BHZE OTIIEUaTKOB
OprolIKa, NHOTAA KOHTYpa IepeJHEeCIIMHKY U IepBoit maps! KpbLibeB. JKyku (Coleoptera), Kak ¥ KJIOIIbI COXPaHUINCH B
Buze OpIomika, HaZKpBLTbeB(d), KpBLIbeB(a), MHOTJAa Teina 0Oe3 HOT, M3peJKa OTHENbHBIX HOT, TaKCOHOMMYECKAs
IIeHHOCTh MOCIeTHUX MMeJla MECTO B ONpeJie/IeHUH XKyKenull, HaBo3HUKOB (Carabidae, Scarabaeidae), Tax u gpyrux
rpynn Hacexkomsix (Hymenoptera, Apidae). Pyueitnuxu (Trichoptera) oGHapykeHBI B BUfie OTIIEYaTKOB MMAro MJIU
OCTaTKOB [OMHUKOB, COCTOAIIUX M3 KPYIMHOK IIeCKa, KOTOpBIE BBINEJAIOTCA Ha oOmeM ¢GoHe o0Opasia.
IMepenonuaroxpsursie (Hymenoptera) coxpaHunInch B OCHOBHOM B BUZie GPIONIKA, YACTH TPYZAH, KPhLIA I Iapsl ITe-
PeSHUX U 33THUX KPBLIbEB.

Hrpxe nmpuBogATCa TabIUIIBI TAKCOHOB IO UX JAHAUIAGTHOMY pacIpeie/leHHIO OTeIBHO /I MeCTOHAXOX/IeHH
Vit -2 u Bprakor-1, bprakot- 2, marepuan u3 bprakor-2 o603HaueH KypcuBoM. MaTepuai, onpezesnsgeMsrii 1o Insecta
COWIM M3IHULIHUM BKJIIOYATh B TAGIUIIBL.

Ta6mmua 2. JlanguradgrHOe pacipeesieHne HaCEKOMBIX MECTOHAXOXKAEHUN Yiii-2

HasBanue Komnexunonusrit Homep 1 Bomoem Oxkonosoguas |Jlec Cremns |ITycTsins, mo-
TaKCOHa MECTOHAXOXJEeHUe 30Ha JIYILy CTHIHS
Orthoptera 30-U/306;U-05/ 116; U-05/116A; + + + .
1.Acrididae
Heteroptera B0-U/307;30-U/ 309; 30-U/31; 30- + +
[U/31A; 03-U/20; 30-U/20A;03-U/ 70d;
1.Pentatomidae 30-U/308; 02-U/ 64; + +
2.Corixidae 03-U/73; +
Coleoptera 1273/30; 30-U/ 313;30-U/134; 30 - + + +

U/39A; 02-U/57 b; 02-U/63b; 02-
U/63Ab; 02-U/ 69; 02-U/54b; 02-
U/55b; 03-U/ 79; 03-U/76;03-U/ 74
03-U/74A; 03-U/ 71Aa; 03-U/33b;
03-U/60Ad;04-U/ 17; 04-U/21, 04-
U/21A; U-05/40, 40A;Uts-06/ 2Ad
Uts-06/2c;Uts-06/ 1c; Uts-06/23b;

1. Carabidae U-04/16;U-04/16A;U-05/41;U-05/ + +
46b;
2. Dytiscidae 30-U/310; 30-U/ 312a
3.Hydrophilidae U-05/38;U-05/38 A
Hydrobius sp.
4. Histeridae U-05/29Ae; + + +
5. Elateridae 03-U/78; + +
6.Scarabaeidae 30-U/232; 30-U/232 A + + + +
7.Curculionidae 30-U/312b; 30-U/314; 30-U/314A; + + +
30-U/315;03-/47 *
Lixus sp. 30-U/62;30-U/62 A; 30-U/311; + + +
8.Bruchidae U-05/29Ad; + + + +
Trichoptera 02-U/46;02-/165 +
1.Limnephilidae 03-U/17b;03-U/ 70e;03-U/71d;
U-06/5a;U-/5b; U-06/5¢;U- 06/26b
Anabolia laevis 03-U/71b,03-/71 Ab; +
Hymenoptera 1211/30;30-U/100b;1239b/30; + + +
03-U/68;U-05/39; U-05/114;
1. Apidae 03-U/72;03-U/75A;U-05/36; + + +
U-05/36A metaleg;U-05/35¢
2. Sphecidae Crabrosp. | 02-U/58; 02-U/58A; + +
3. cf. Vespidae U-05/22 + +
5ordo, 14fam., 3gen.,1sp.| 83+57Ins=140 5 15 14 9 6
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Ta6muna 3. JlanamadrHOE pacnpeseneHre HACEKOMBIX MeCTOHaXOXaAeHuit bpHakor -1, Bpraxor -2

M.A. MAPJDKAHAH u zp.

HasBanue Ttakcona Komnexunonnsrit Homep u Bopmoem Oxonosoguas |Jlec |Crems |[Tycrsias, mo-
MeCTOHaXOXIeHue 30Ha JIyILyCTBIHA
Odonata 823b/30; 828b/30; Brn -1 +
Brn-05/123; Brn-05/123A- Brn-2
Orthoptera. Acrididae | 823/30; 30-B/51; 30-B/52a- Brn-1; + +
B- 03/19; B- 03/ 34 Ab; B- 03/47b;
B- 03/97
Calliptamus barbarus 758/30- Brn-1 + +
Calliptamus italicus 30-B/53- Brn-1 + +
Calliptamus sp. 754/30- Brn-1 + +
Heteracris sp. 819g/30- Brn-1 +
Locusta migratoria Brn-05/88b; Brn-05/88Ab + +
2.Tettigoniidae 30-B/52b- Brn-1 + + +
Heteroptera \Brn-05/6c; Brn-05/6 Aa;Brn-05/ 66f; + + +
\Brn-05/ 72; Brn-05/72A; Brn-05/81;
\Brn-05/84 c; Brn-05/95; Brn -08/12
1.Pentatomidae 730/30 Brn-1; Brn-05/73; Brn-05/73A
2.Corixidae B-03/98a; Brn-05/6b + +
Homoptera \B- 03/19:B- 03/19 Ab; B- 03/96a; B- + +
Cicadoiodea 03/96A;B- 03/101 b; B- 3/101Ab; Brn-
1.Cicadinea 05/24 Ab; Brn-05/66Ac (Cicadae);
\Brn-05/80; Brn-05/83; Brn-05/ 84a;
\Brn-05/84c; Brn-05/ 86; Brn-05/87b ;
\Brn-05/87 Ab; Brn-08/16; Brn-08/ 16A|
Coleoptera 859/30; 1116b/30; 1138Ad/30; 1144 + + +
|Ac/30- Brn-1; B- 03/29b;B-03/133; B-
03/ 148; B-03 /16A; B- 03/55b;B-03/92
\B-03/92 A; Brn-05/ 27b; Brn-05/ 65A;
\Brn-05/66b; Brn-05/66¢ ; Brn-05/ 66e;
\Brn-05/66 Ab; Brn-05/ 70:Brn-05/
70A; Brn- 05/75; Brn-05/76; Brn-
05/77:Brn-05/78; Brn-05/79; Brn-
05/85; Brn- 05/87c;Brn-05/87 Ac; Brn-|
05/88c; Brn-05/88d; Brn-05/ 88Ac;
\Brn-05/ 88Ad; Brn-05/92 Ab; Brn-
05/120a; Brn-05/121; Brn - 05/121A;
\Brn-05/122 ; Brn-05/ 122 A;Brn-
08/14; Brn-08/14A;
1.Scarabaeidae Brn-05/71; Brn-05/71A; + + +
2.Coccinellidae 764c/30- Brn-1 + + + +
3.Curculionidae Brn-05/74; Brn-05 /74A + + + +
Lixus sp. 30-B/3 + + +
Larinus sp. 30-B/146; 30-B/ 147 + + +
Chromonotus sp. 02-Brn/3 + + +
Hylobius sp. 02-Brn/39 +
Trichoptera 864d/30- Brn-1 +
1.Limnephilidae
Hymenoptera 760/30; Brn-05/ 87a; Brn-05/87 Aa; + + +
Brn-05/118
1.Apidae B- 03/48; B- 03/99; Brn-05/89; + + +
Brn-05/89A
2. Formicidae Brn-05/90; Brn-05/ 91 + + + +
Diptera Brn-05/69 + N
1.Tipulidae
8ordo, 12 fam., 6 gen., 3 sp.| 20+49Ins=29 Brnl 90+40Ins=130 Brn-2 3 17 15 17 8

ITo mammEeM Tabm. 2, 3, KOIMYECTBEHHO JOMUHUPYIOUEH TPYIION SBIILIOTCS XKYKW, IIPEJCTABIEHHbIE ONHUM
cemeiictBoM B bpHakore-1 Tpems cemetictBamu B bpHakoTte-2, 8 cemeiictBamu B Yifue-2 U3 HUX:

porronocuku (Curculionidae ) MHOTOYMC/IEHHee OCTAJIBHBIX U COXPAHIUIUCDH JIyYlIe — OCTAaTKU TeJa, TOJIOBBI,
rpyau. llpencraBurenu mnoxcemetictBa Cleoninae (Lixus, Larinus, Chromonotus) sacenfioT cyxue CTalUW: II€CKH,
OTKPBITBIE XOPOILIO IPOTpeBaeMble YYaCTKU C KCepOMIIBHON PaCTUTEIBHOCTBIO, PAa3BUBAIOTCA B TKAHAX PAaCTEHUI MU B
moyBe, 6;1u3 ux KopHeit. CBsa3ans! ¢ MapeBbiMu (Chenopodiaceae), ciioxxHOIBeTHBIMY (Asteraceae) U pa3IUIHBIMU BUAAMU
KyCTapHUKOB, ‘C KOMIIOHeHTaMu (JIOpHI IIyCTBIHb M Cyxux cremeil” [22], mpudeMm BuABI poja Lixus IpeAmoYUTaiOT
COJLAHKY (Salsola) — spuduKaTop COIIHKOBOM IycThIHYU [23]. A Buab! poga Hylobius tunudHo secHsle (Tabi.3).
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BonpmuncTBo BuzoB xyxenur, (Carabidae) (Tab6;1.2) 06UTAIOT B IOYBE MK B €€ BEPXHHUX CJIOAX, IO, JIeCHOH
IO CTUIKOM, MHOTHE 3aCeJIII0T UCKIIOYHUTETBHO Gepera BOZ0eMOB, HEKOTOPEIE BCTPEYAIOTCA HA PACTEHUAX; OOBIYHO
XUITHUKY, T0eJal0T HAaCEKOMBIX, UX JTUYMHKU, MOJUIIOCKOB (cIu3Hell), dyepBeil. Cpeiyu HUX OTMeUeHBI Ioaudaru u
¢duTodaru, mpeamounTatomye 31akoByio (Poaceae) pacTurepHOCTS.

ITnaynusr (Dytiscidae) (Ta61.2), ©Maro ¥ JIUYMHKA OOUTAIOT B IPECHOBOZHBIX BOZOEMAX, HEKOTOPhIe U B
COJIOHOBAaTHIX, KYKOJIKA pa3BUBaeTCsA B IIOYBE; XUUIHMKU, MHOTJA II0€JAIOT BOJOPOCTH, IIMTAIOTCA B OCHOBHOM
HACEeKOMBIMH PasHBIX CTaAuil pasBUTHA (MMaro, JUYMWHKA, ANUI0) U IPyTUMU BHAAMU GeCIIO3BOHOYHBIX XMBOTHBIX,
HUCTPeOIISLIOT TUINHOK 36 MHOBOHBIX U P5IG [9].

Bogmomio6sr (Hydrophilidae) poma Hydrobius (tabm.2), o6uTaloT B IIPECHOBOLHBIX BOJOEMAaX, CpefU HUX
ormeveHs! nonudary, canpodaru, XUWHUKY [25].

Kapanysuku (Histeridae) (Ta6:1.2) 3acesIfI0T IIOYBYy - HABO3, Iaalb, Pa3jaraioluecs PaCTUTEIbHbIe OCTATKH,
IpeBeCHHy, X0l HACEKOMBIX, II0J, KOPOii, HEKOTOpble MypaBeHHUKH, 'He3la M HOPHI ITO3BOHOYHBIX; XUIIHUKU, B
OCHOBHOM IHUTAIOTCSA TUIYUHKAMU APYTUX HACEKOMBIX, MHOTAa campodaru [11].

lenxyns: (Elateridae) (ta6m.2) 3aceifioT IOYBY, NPUBOAHYIO OEperoByi0 IIOJIOCY BOZOEMOB, JECHYIO
TIOLCTUIIKY, THUIYIO peBecuHy; noaudaru, canpodaru u durodaru [7].

IInacTunuaroycsle (Scarabaeidae) (Tabi. 2,3) 3acesfiOT IMOYBY - HaBO3, THUJIYIO JPEBECHHY, HHOTAA COJIOMY;
MIUATAIOTCA HABO30OM, APeBEeCHOMN TPYXOif, KOpelIKaMU pacTeHUil, u3pemKa 37IaKaMu; OOJBIIMHCTBO BUAOB CBA3aHBI CO
CTEIIHBIM MM IOJYIyCTHBIHHBIM JaHAma(TaMu, XapaKTepHBIX IIpeACTaBUTeNel jeca HET, HO CpeAy HUX UMEIOTCI
Me30(MIbHbIE BUABI, KOTOPBIE IPUIEP>KUBAIOTCA G€PeroB BOLOEMOB jeca U KCePOPUTHBIX yUaCTKOB [24].

Bupgsr cemeiicrBa Coccinellidae (1a61.3) 3acesnsioT IIOMOCTH IIOJ, KAMHSMH, JepeBbS - TaM Ije OOHUTaeT UX
JKepTBa. BOIBIIMHCTBO U3 HUX XUITHUKH, ITUTAIOTCA METKUMU HaCEKOMBIMHU, HEKOTOPhIe - huTodary.

Bupgsr cemetictBa Bruchidae (Ta6:.2) pasBuBaiorcs B 3epHax, 00bIuHO, 6060BbIxX (Fabaceae), pexke B cemenax
30oHTUYHBIX (Apiaceae), BpoHKOBBIX (Convolvulaceae) u ciaoxHOUBeTHBIX (Asteraceae). JKyku BBIXOAAT U3 CEMAH U
3UMYIOT B IIOACTHIKE MU OCTAIOTCA B KYKOJOYHOMH KOJIbIGeIbKe. BEIIeT XyKOB OTMeuYeH IIPU TeMIIepaType BhIIIe
15°C, ux akTuBHOCTH HaGmogaercs mpu 15°-18°C, B 3T0 BpeMst mUTAIOTCS LiBeTKaMu A0 oOpasoBaHus 3aBa3u [10].

Ilepenonuarokpsursie (Hymenoptera) B bprakoTe-2 mpencraBieHs: aByMsa ceMmelictBamu: Formicidae, Apidae;
B Yiine - Tpems cemeiictBamu: Vespidae, Sphecidae, Apidae. Bymaxxusie ocst (Vespidae) oGurecTBeHHbIE HaCEKOMBIE,
THe37la CTPOAT U3 THIUJIOH JpeBeCHHBI HIN peBeCHOM KOpHl. ' He3sa MOXXHO HaiiTH Ha TPaBIHUCTOMN U APEBECHO-KYyC-
TapHUKOBOI pacTUTenbHOCTH. KOPMAT MOTOMCTBO pa3)keBaHHBIMM HAaCeKOMBIMH, IaZaibio, a CAMH OCHI, BEPOATHO,
He HYXXJAIOTCSI B MACHOM IIMINe M NMUTAIOTCSA HEKTAPOM LBETOB M APYTHMHU CIaJKUMH BelleCTBAMU (BBIAETEHUIMH
TyIeit). FIX MOXXHO BCTPETHTDH BOKPYT JIY’K, B 3aCYLLIUBBIN IIEPUOZ CIOZA COGUPAIOTCA U ITYeIbl U IPyTHe HACEKOMBIE
Ha BOJOIIOH, YeM U OOBACHAETCA UX HaJIWYHe B OTIOXKeHuIX. Poromue ocsr (Sphecidae) omuHOUHEIE, POIOT HOPKHU
OGBIYHO B IIOYBE, MHOIZJA B Pa3HBIX CyOcTpaTax, Tak BuAabsl poza Crabro mporpssaloT Xofsl, 4acTO B T'HMJION
IpeBecHHe MIX B Kope. IIMTaloTcsa HAaCEeKOMBIMH: MyXaMH, KJIOIaMu, 6aboukaMu, IIMKaZaMu, ceHoegaMu. IIuess
(Apidae) obirecTBeHHBIE, OLUHOYHBIE ¥ IAapasUTUYeCKUE HACEKOMbIe, THE3AATCA IIOJ, MXOM, CyXUMHU JHCTBHAMH, B
IOYBe, HOpKax (MbIlIell ¥ Gesok), B CyXuX CTeGJIIX pacTeHWH, B IIyCTHIX PAaKOBMHAX MOJUIIOCKOB, B Tajlax W IIp.
CrposT rHe3fa U3 paCTUTEIBHBIX OCTATKOB, IIECKA, PACTUTENBHOI CMOJIBI, BOCKA U BCe 5TO 06PabaTHIBAIOT CEKPETOM
cmoHbL. KopMAT mOTOMCTBO IIBLIBIOM, 06PaGOTAHHO CIIOHOM - MBIIBLIEBBIM TeCTOM. [IMTai0TCA HEKTAPOM U IIBLIb-
IIO¥ IBeTKOB pasHbIX pacteHuil. Mypasbu (Formicidae) 3acenfioT mO4By M IMOJIOCTH IOJ, KAMHAMHY, BCTPEYAIOTCA BO
BCeX IPUPOIHBIX IOACAX.
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Pyuetinuku (Trichoptera) npeacrasiensr B bprakore-1 u Yiine-2 cemeiicteom Limnephilidae, ux muyunku
crpoar [13,20] moMuKM U3 MeJIKUX IeCYMHOK, IIECYMHOK C IIPUMECHIO PACTeHUH, KPYIHBIX KaMelleK, PAKOBUHOK
MOJLITIOCKOB, feTpuTa. Bce 3 mpenMaruHajibHbIe CTAAUH — IO, TMINHKA, KYKOJIKA IPOXOZAT B OKCU(UIBHOM Ipec-
HOBOZHOI Cpefie, a MMaro IoCje BbUIETA M3 KYKOJKM B IOMCKAxX IIMIIY OTJIETaloT OT CBOMX BOZOEMOB Ha 1-2 Km,
CIM3BIBAIOT BOAY, HEKTAap C 1BeTKOB. Bunm Anabolia laevis BcTpedaeTcs B Py4bAX, MeJJIeHHO TeKyIIUX BOJAX, IIO
GeperaM pex u 03ep.

IMonysxectkokpsinsie (Heteroptera) mpescTaBieHsl B U3yYeHHBIX MeCTOHAXOX/JEHUAX BUAAMU U3 CeMeMCTBa
muTHUKOB Pentatomidae (1a6:.2,3) u rpe6askoB Corixidae. Bugsr Pentatomidae BcTpewaroTcss BO BCeX OCHOBHBIX
6uoreorpaduueckux 06IacTAX, TepMODUIBHBI U KCepODIIIBHBI, 6OMBIINHCTBO puTodary u 3acesioT XOPOIIO OCBe-
IeHHbIe, ¢ OOraToil TpPaBIHUCTOH PaCTUTENBHOCTBIO coobmectBa [12]. B Viime-2 u bpHakor-2 oGHapyXeHBI
OTIIeYaTKY BOJHBIX KJIOIOB cemeiicTBa rpebiskoB Corixidae (Ta6:1.2,3), 3aceniomiyie IpeCHOBOLHbBIE U COIOHOBATHIE
BOZOEMSBI, XUITHUKH.

B DBphuakore-1 oTMeueHa CpaBHHUTENBHO XOpOIIas COXPAaHHOCTb IIpeJCTABUTENEH IPAMOKDPBUIBIX MU
mpegcraBieHsl 2 cemeiictBamu (1a61n.3): capanuossie (Acrididae) um xysmeumkossie (Tettigoniidae). CapanuoBsie
(Acrididae) Buzst poma Calliptamus 3acenioT y4aCTKHU C 371aKOBOM PacCTUTETBHOCTBIO B CTEIHOM M JIECHBIX 30HAX,
IpeJIIOYNTAIOT COYHbIEe pPaCTeHUA: BUIBL poja [eteracris TIpUypO4YeHbl K IOJYIYCTBIHHOHM 30HE, 3aCEeJIAIOT
COJIOHIIEBATO — IJIMHUCTHIE, IECYAHO — COJIOHIIEBATHIE CTAI[UU C COOTBETCTBYIOUIEH PaCTUTEIBHOCTBIO (COLTHKAMY —
Salsola sp.), Kak u BUIBI IpeabIAyIIero poga noguuMaoTca 1o 1200-1300 m v.y.Mm.: Buz, Locusta migratoria (Tab:. 3)
IPUYpPOYEH K BIOXHBIM cranuaM, mogHumaerca fo 2200 m H.y.M. Kysueuukossie (Tettigoniidae) zacensior Te xe
CTalluy, YTO U CApaHUOBbIe U MPEATIOYUTAIOT 3JJaKOBYIO pacTUTeNbHOCTD [1]. B oTmmune ot BpHaxot-1, BprHakor-2 B
Yiin-2 cOXpaHHOCTD MIPSIMOKPBIIBIX IIIOXAs.

Bugsr Cicadinea (Homoptera, Cicadoiodea) 3acesnsioT MOYBY M pacTeHHs, MUTAIOTCI UX PasHBIMU YaCTAMH,
BIUIOTH JO KOPELIKOB, OOBIYHO AHIla OTKIAABIBAIOT IO KOPOH JepeBbeB MM KOXUIleHl TpaBAHUCTHIX pacTeHnit. Kak
u Buzpl Pentatomidae TepMOodUIBHBI: aKTUBHBI IIPU CPeJHECYTOYHOM Temimeparype 18°-25°C, mpu CHIDKEHUU TeM-
mepatypel Hmke 10°C u Gomee 30°-35°C menee axrtuBHbI [21], Hinke 7°-9°C m Bemme 35°- 40°C Bmagaior B
ouenenenue. Purodary u Mo TPOPUIECKUM CBA3AM X OTHOCAT K monudaram, oxurodaram, MoHodaram.

Otnevatku ctpeko3 (Odonata) o6uapyxens: Bprakor-1, Bpaakor-2. CTpeko3sl  OGBIYHBI BJOJH Geperos
BOZOEMa U OTKPHITBIX YYaCTKOB JIeca: XUITHUKU, B OCHOBHOM ITHTAIOTCA HACEKOMBIMHU, UX JIMIMHKHU Pa3BUBAIOTCA B
IIPeCHOBOJHOI CcpeZie.

Bugmsr cemeiictea Tipulidae (Diptera) xak u Cicadinea (Brn-2) sacensioT yBraXKHEHHBIE YYaCTKH C IyCTOMH
TPaBIHUCTOH PaCTUTEIBHOCTBIO, JIECHBIE TIOJLAHBL; UX JIMIMHKHI
obuTaTeM BILKHOM cpembl ( IOYBBI, IOACTWIKM, THUIONEH [peBeCHHBI M IIPECHBIX BOZOeMOB. IluTarorcs
PacTUTeIbHBIMU OCTATKAMU, TAK>Ke IOATPHI3AIOT XKUBbIE KOPHU PACTEHUI.

Pri661 (Pisces) coxpaHwinch B BHJe OTIIEYaTKOB M OCTaTKOB, B OCHOBHOM pa3HBIX dYacTeil cKejera u
IIJTABHUKOB, OTHOCATCA K BUAY Sa/mo cf trutta (Salmonidae) — oburarens oKcu(UIBHBIX TOPHBIX BOZOEMOB [5].
Konuuecrso cienos u3s Yitu-2 (13) 6oxsure, yem u3 bpuakor-1 (5) u Bprakor-2 (4).

Hckomaemas dayHa MecTOHaxoxAeHuil Yin-2 u BpHaxor-1, BpHakoT-2 cxonHas M COCTOUT U3 3IE€MEHTOB
BOJHOM, TPUOPEKHOIH, JIECHOM, CTEIIHOM U IOIYIIyCTRIHHOM M/UIN IIyCTBIHHOM (ayH.

Boznas dayna (Mollusca: Bivalvia, Gastropoda; Insecta: Coleoptera, Trichoptera; Teleostei, Salmonidae)
OT/INYAaeTCs CPAaBHUTEIBHO OOraThIM pasHooOpasueM B Yiin-2, Viiu-3, uem B bprakot-1, bpHakoT-2 1 mpezncrasieHa
B OCHOBHOM OKCH(HIBHBIMU IIPECHOBOZHBIMY BUIAMU - TUMHOGMIaMu U peodriamu. Ocobo ciremyeT OTMETUTH
(dayHy MeCTOHaXOXJeHuA Y UI-3, The ObUIM OOHAPYKEeHBI MHOXECTBO CJIe[JOB PAKOBUH Ha3eMHBIX U IIPECHOBOIHBIX
MOJIIIOCKOB, U3 HUX JBYCTBOpPYAThle MOJLIIOCKH ceMelicTBa
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TTAJIEODAVHE (MOLLUSCA, INSECTA, TELEOSTEI) IMATOMOBBIX OTJIOXEHUI MECTOHAXOX/IEHUM YII[ U BPHAKOT...

Pisidiidae (Bivalvia) ormuvarorca GoraTeiM pa3HOOOpasueM BHAOB. Mcxond M3 5KOJIOTMYECKUX XapaKTEPUCTHK
IIpeJiCTaBUTeIeH BOZHOI (payHBI M3 MECTOHAXOXZEHMH Yi#u-2, YHN-3 ciefyeT IpeANOJOXKUTh HAaIUYHe 37eCh
IIPeCHBIX, BepoATHO, U cosoHoBateix (Dytiscidae, Corixidae), psaaa okcH(UIBHBIX BOJOEMOB U TOPHBIX IIOTOKOB
(pexu, pyusu), a B BprakoT-1, BpHaKoT-2 - BIQ)XXHBIX yY9aCTKOB W/win HeGoIbuoro(#x) BogoemMa(oB).

ITpubpexnas ¢ayHa HSYIeHHBIX MECTOHAXOXIEHWI, KaK M JIeCHas, CXOJHAas, B3aMMO/JOIMOIHSIIONmA,
OGHapy>KeHHbIl TlemlepHbIii Buz Pisidium subterraneum yKasslBaeT Ha Hanuyue memep(sl) C IOA3eMHBIM
POZHUKOBBIM T€4eHUEM.

Kcepodunsusie Buzmst [Gastropoda: Chondrula, Vallonia; Acrididae (Orthoptera), pp. Lixus, Larinus,
Chromonotus (Coleoptera, Curculionidae)] xapakrepHble 111 (ayHBI OTKpBITBIX IIPOCTPAHCTB, 3aCYIIIHBBIX
obJacTeil - cTemel, MOMYIyCTHIHD, IIyCTHIHb — JOMUHUPYIOT B bpHakore-1, Bprakote-2, uem B Yiin-2, Yiu-3, u
3mech Habmiomaercs (GOpMHUpOBaHME KOMILJIEKCA CTEIHBIX BHZOB, B YAaCTHOCTH U3 CAPAHUYOBBIX U XKYKOB JOJIO-
HOCHKOB mozcemeiictBa Cleoninae, a Hanuume BuzmoB p.p. Heteracris (Acrididae) wu Lixus (Curculionidae)
CBUJIETEIBCTBYET O COITHKOBOII ITyCThIHE, KOTOpas B Yiille-2 MeHee BhIpakeHa, ueM B bpHakoTe-2.

IManeodayHa B 3 MeCTOHAXOXEHUAX B OCHOBHOM CXOJHas: B Yiine-2, Yiin-3 - BogHas dayHa CpaBHUTEIHHO
Gorave IpejCcTaBlIeHa, YeM B BpHAKOTe M CBUETENBCTBYET O Pa3HOOOPAa3UU TUIIOB BOZOEMOB - OT IIPECHOBOJHOTO,
BEPOATHO U COJIOHOBATOTO 03epa JO FOPHOTO pPydbs; HAIIPOTUB B bpHakoTe-2 oTMed4eHO pasHOOOpasue KCepodUiIb-
HBIX CTEIHBIX M IIyCTBIHHBIX BHUJOB (Ta6:.2.3), UX NPUYpPOYEHHOCTh K KOMIIOHEHTaM (JIOPHI, XapaKTepHOU It
3aCyLLIMBBIX 00OJjacTel, TOBOPUT B IOJIB3y yxe odopMuBLIeHcsS (ayHBI CTeleil M IyCTHIHU, a IPEIOYUTAEMOCTD
BUZIOB ponoB Heteracris u Lixus x conanke (Salsola) ykassiBaeT Ha HaJIHYMe XOPOIIO BIPAXKEHHOU COJLIHKOBOII IyC-
THIHH, B TO BpeMs Kak B Yiille-2 oHa eje HaMmedaeTcsi. Hamuume KoMmIitekca TepMOKCEPOQUIBHBIX BUIOB
Pentatomidae (Heteroptera), Apidae (Hymenoptera), Acrididae (Orthoptera), pp. Lixus, Larinus, Chromonotus,
(Coleoptera, Curculionidae) u nukazmossix (Cicadoidea), Ag pasBUTHI KOTOPHIX HEOOXOLUM CPeLHECYTOYHBIN TEM-
mepaTypHblii ontumyM 18°-25°C, mo3BosfeT CUMUTATh BEPOATHBIM B PaHHEM ILIEHCTOIleHE B MeCTOHAXOXIEHHUAX
Vitn-2 u Bprakor-1, bpHakor-2 ¢dopMupoBaHMe TEIUIOTO U CYXOro Kiaumara, mpudeM B bGpuakore (Bprakore-1,
Bpraxore-2) 6onee cyxoro, ueM B Yiine.

VzyueHHBIH MCKOIIaeMbIil MaTepuan u3 MecToHaxoxAeHuit bpuakor (bprakor-1 Bpuakor-2) u Yiin (Yin-1,
Vitn-2, Yiin-3) cooTBeTCTBYeT pelieHTHO dayHe, 32 UCKIIOUeHNeM BbiMepinero Buna Pisidium altum Akramovski u
COCTOUT U3 5JIEMEHTOB JIECHOH, IPUOPEXHO, CTEITHOM, TOMYIIyCTPIHHOM U My CTHIHHOI dayH. B aHHOM peruone
COBpeMeHHBII JaHAmAadT B OCHOBHOM IIPeZCTaBIe€H CTEIBI0 M TOPHOM CTEIbIO U 3acesleH dJIeMeHTaMU CTeITHON U
TOPHO-CTEIHO# (dayHBI, 32 UCKIOUeHHUEM BOJHBIX BUIOB, KOTOPbIE ABJIAIOTCA NHTPA30HATbHBIMH.

CyZa 1o coBpeMeHHOMY JIaHAUadTy U SKOJIOTMIeCKUM XapaKTePUCTHKAM U3y YeHHBIX TAKCOHOB, B PETHOHE C
IIeficTolleHa HAaGIIOAaeTCA MPOliecC apuAu3aluy JaHAmadTa - pacuIupeHre CTeId, COKpallleHue JeCHBIX MaCCUBOB
¥ BOZHOU IIOBEPXHOCTH.
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Fish protein hydrolysate (FPH) was produced from the viscera of beluga (Huso Auso) by use of bacterial protease
Protamex. Hydrolysis conditions (including enzyme activity, temperature, and time) were optimized using response
surface methodology (RSM). The optimum conditions to reach the highest degree of hydrolysis were: 39.21°C, 114.2
min, and Protamex activity of 27.41 AU/kg protein. The balanced amino acid composition of protein hydrolysates of
beluga in optimum conditions showed a high nutritional value of protein hydrolysates from beluga viscera.

Fish protein hydrolysates — Beluga visceral protein — Protamex
Optimization — RSM

Puljnbphw) Mpnunwdkpu ypninkwqh oqunipjudp punwihh (Huso Auso) ubkppht opquutibphg unnwugyly £ djui
uwhwnwlmgughtt  hhnpnthqun: - Zhnpnihgh  wwpdwitbpt  owpinhduwugdl; i dwhbpbuughtt  wuwnwuiwih
Ukpnnninghwyny: Zhnpnihqh pwpdpugnyyt wmunhgwitht hwutbnt wuydwbbkph &w' (UNU) 39.21°C, 114,2 pnwk, huly
wpnukwgh wynhynipmitp’ 27,41 GU/4q ughwwynig: Udhwppmibph hwodblohn juqinipniip Jyugnid Eunug]ws
hhnpnihquiinh pupdp uiinupupnipju tuupl:

Ryl uyhnwlnigh hpgpojhquun - punuhh thnpnunppuyhll vyhunwlneg -
Protamex -owyinpifujuugni - UNT

C momompio GakTepuanbHOi Iporeass: IIpotamekc u3 BHyTpeHHOCTel Genyru (Huso huso) moiydeH psIOHBIN
GeIKOBBIA THUIPOIHM3AT. YCJIOBUS THUAPOAM3a ObUIM ONTHMHU3UPOBAHBI C HCIIOJB30BAHWEM METOJOJIOTHU
nosepxrHoctHoro orsera (MITO). OnTuManpHBIMU YCIOBUAMH AJIS JOCTYDKEHMA HAWBBICIIEH CTENEHU THIPOJIH3a
okasa-nuck 39.21°C, 114.2 muH, a npoteasHoii akrusHoCTH 27.41 AE/Kr Genka. C6asaHCHPOBAaHHBIM aMUHOKHUCIOTHBIH
coCTaB TUZPOJIN3aTa GeIKOB BHYTPEHHOCTelH OeJIyTH CBU/IETEIBCTBYET O €r0 BRICOKO ITMTaTeIbHOM LIEeHHOCTH.

Taaposmsar psIGHEIX 6e/IKOB— Oe/IKH BHYTpEHHOCTeH beyra— Protamex—
omrammzangag— MIIO

With a dramatically increasing world catch of fish of more than 100 million tons per year, there is
obviously an increased need to utilize our sea resources with more intelligence and foresight and by-products
arising out of fish processing were looked as worthless materials discarded without an attempt of recovery [7, 10].
Beluga (Huso huso) is one of the most important fish species in Iran with an annual catch of 330 tons Iranian
Fisheries Organization (2006). By applying enzyme technology for protein recovery in fish processing, it may be
possible to produce a broad spectrum of food ingredients and improve and upgrade the functional and nutritional
properties of protein. This would utilize both fisheries byproducts, secondary raw materials, and in
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addition, underutilized species that would otherwise be discarded or processed to low price (non-value added
products). Fish viscera, one of the most important byproducts, are a rich source of protein and polyunsaturated
lipids but with low storage stability if not frozen or otherwise preserved [4, 11].

In the process of hydrolyzation, proteolytic enzymes are used to solubilize the fish protein, resulting in
two distinguishable fractions, soluble and insoluble. The insoluble fraction may be used as animal feed and the
soluble fraction, which contains the hydrolyzed protein, may be converted into a food ingredient or used as a
nitrogen source for bacterial growth. Dehydration of the soluble hydrolysate results in a more stable, powder,
high in protein content. Such a product is known as fish protein hydrolysate (FPH). Produced under controlled
proteolysis, FPH possesses desirable functional properties, and high nutritional value [7].

Generally, Protamex assisted reactions have been repeatedly favored for fish hydrolysis, due to the high
degree of hydrolysis that can be achieved in a relatively short time under moderate pH conditions, compared to
the neutral or acidic enzymes [2, 6, 7, 10, 12]. The variables with the most important roles in this complex enzy-
matic reaction have been reported to be enzyme concentration, protease specificity of the enzyme, pH, and
temperature of the reaction, the nature of the protein substrate, and the degree of hydrolysis attained [1].

RSM is a useful technique for the investigation of complex processes. It has been successfully applied to
optimize seafood processing operations [3, 12]. RSM defines the effect of the independent variables alone, and in
combinations, in the process. In addition to analyzing the effects of variables, this experimental methodology ge-
nerates a mathematical model that accurately describes the overall process using a significant estimation.

The objective of this study was to optimize reaction conditions (i.e. enzyme activity, temperature and time)
in order to obtain optimal degree of hydrolysis visceral waste proteins from beluga (Huso huso) viscera using a
bacterial enzyme Protamex.

Materials and methods. Protamex - bacterial endoproteinase from Bacillus subtilis with a proteolytic activity of 1.5AU/g
(Anson unit), with activity temperature ranges of 35 to 70°C was provided from the Iranian branch of the Danish company
Novozymes, and stored at 4°C until used
Whole beluga (H. Huso) was provided from Rajaee Sturgeon Hatchery Center in Sari, Iran. Four male beluga at the age of three
years were killed and eviscerated. Viscera except gas bladder and gonads were immediately frozen at -20°C. In laboratory viscera
were minced twice using an industrial mixer at medium speed then pooled, and divided into plastic containers. All raw materials
were frozen again at -20°C until analysis. Compositional analyzing experiments were conducted within 2 days after mince
freezing.

Preparation of fish protein hydrolysate: Briefly, the fish viscera were first minced twice using an industrial mixer at
medium speed (5 mm plate size), then for each run, a 50 g sample was strewn into the 250 ml Erlenmeyer flask and cooked at
85°C in a water bath for 20 min to inactivate endogenous enzymes. The cooked viscera were mixed with sodium phosphate buffer
1:2 (w/v), and homogenized in a Moulinex® blender for about 2 min. The pH of the mixture was adjusted to the optimum
activity of Protamex, pH 8.5 by adding 0.2N NaOH. Enzyme was added according to the experimental runs (Tab. 1, 2). All
reactions were performed in a shaking incubator with constant agitation (200 rpm). After each sampling, reactions were
terminated by heating the solution to 95°C for 15 min, assuring enzyme inactivation. The hydrolysates were cooled on ice and
centrifuged at 8000 g at 10°C for 20 min in centrifuge, to collect the supernatant. Finally, the soluble phase was spray-dried (inlet
air t=170°C, outlet air t= 80°C).

Moisture content of whole viscera was determined by placing approximately 2g of sample into a pre-weighted aluminum dish
and dried in an oven at 105°C to constant weight.

Total crude protein in raw materials and FPH was determined using the Kjeldahl method.

Total lipid in samples was determined by Soxhlet extraction. Ash content was estimated by charring a pre-dried sample in
a crucible at 600°C until a white ash was formed.
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Table 1: Independent variables, their coded and actual levels used in experiment

Factor Levels
-a! -1 0 +1 +a

Temperature (°C) (X1) 33 38 45.5 53 58

Time (min) (X2) 53 80 120 160 187

Enzyme activity (AU/kg protein) 14 22 34 46 55

(Xs)

Ta=1.68
Table 2: Experimental design for modeling DH, using RSM
Run No. Coded levels of variable Run No. Coded levels of variable
X X2 X3 X1 X2 X3

1 1 1 1 11 0 0 1.68
2 1 1 -1 12 0 0 -1.68
3 1 -1 1 13 1.68 0 0
4 1 -1 -1 14 -1.68 0 0
5 -1 1 1 15 0 0 0
6 -1 1 -1 16 0 0 0
7 -1 -1 1 17 0 0 0
8 -1 -1 -1 18 0 0 0
9 0 1.68 0 19 0 0 0
10 0 -1.68 0 20 0 0 0

Xi: temperature, X2: time, X3: enzyme activity

Protein in the supernatant was measured, following centrifugation, by the Biuret method. Bovine serum albumin was
used as a standard protein to determine the standard curve. Absorbance was measured at 540 nm in a UV/vis spectrophotometer
(Jenway, 6305, UK).

Optimization experiments: RSM with a completely randomized factorial design has been applied to optimize hydrolysis
conditions. Different experimental treatments are summarized in Tab. 1. Three independent variables namely enzyme activity
(X1, Anson Unit/kg Protein), temperature (X2, °C), and time (X3, minute) were employed at five levels (-, -1, 0, +1, and +a).
Experimental planning was based on a preliminary study of enzymatic hydrolysis suggested by enzyme manufacturer
(Novozymes, Bagsvaerd, Denmark) and our previous studies [10]. In addition, we studied two different RSM experiments with
different independent variables ranges, which at least current study RSM has been selected (Tab. 1). Degree of hydrolysis was
measured as a response of the independent variables given in Tab. 2. The behavior of the system was explained by the following
equation:

3 3 3 3
Y :,80+Z:3|Xi +Zﬂnxi2 +Z Z B Xi X;
i=1 i=1 i=1 j=i+1

Where, Y is the dependent variable (degree of hydrolysis in real value), fo is constant, fi, fli and fy are coefficients
estimated by the model. Xi and Xj are levels of the independent variables which represent the linear, quadratic, and cross-product
effects of the Xi, X2 and X3 on the response (DH), respectively. The model evaluated the effect of each independent variable to
the response.

We have used five different enzymes to substrate ratios based on enzyme activity (Tab. 2). One AU is defined as the
amount of enzyme that will release 1.0 mEq of tyrosine from urea—denatured hemoglobin per minute at 25 °C at the pH of 7.5
[2].

Degree of hydrolysis was estimated according to Hoyle and Merritt (1994). This method is based the enzyme deactivation
by lowering the pH. Each run after the specified hydrolysis was terminated by the addition of 20 % trichloroacetic acid (TCA)
followed by centrifugation to collect the 10% TCA soluble material as the supernatant. Then, degree of hydrolysis was computed
as:

% DH = (10% TCA soluble N in the sample/total N in the sample) 4 100
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The total amino acids were analyzed by HPLC set using Spherical type column at the flow rate of 1 ml min-1 with
fluorescence detector (RF-530, Knauer, Germany). Sample preparation was conducted by hydrolysis of protein with 6 N HCl at
110°C for 24 h. Derivatisation was applied using o-phthaldialdehyde (OPA) prior to HPLC analysis [1].

Statistical analysis.The optimization experiments were carried out through response surface method (RSM) by generating
the factorial design (3 factors, 3 levels, and single block) generated using experimental design model of Statistical Analysis
System: SAS software release 7 (SAS Institute, Cary, NC, USA) and Design-Expert ( software 6.0.6 (MN, USA). Significance was
determined at a 95% probability level.

Results and Discussion. The influence of X1, X2, and X3 on the hydrolysis by Protamex was determined
using factorial design as mentioned in the previous section. The best explanatory model equation for the DH
value obtained from Protamex hydrolysis coded data is described in this equal:

Y=34.22+(0.62Ux1)+(2.68Ux2)+(2.959x3)-(0.95Ux12)-(1.16Ux22)-(0.49x32)-(0.86x1x2)-(1.64Ux1x3)-(0.299x2x3)

Table 3. ANOVA table of DH affected by enzyme activity, temperature,
and time during optimization experiments

Source Sum of DF! Mean of F-value P-value
Squares Squares

Model 280.99 9 31.22 45.19 < 0.0001
Xa 5.25 1 5.25 7.59 0.0203
X2 98.28 1 98.28 142.25 < 0.0001
X3 119.22 1 119.22 172.55 < 0.0001
X2 12.97 1 12.97 18.78 0.0015
X2? 19.42 1 19.42 28.11 0.0003
X352 2.32 1 2.32 3.35 0.0971
X1Xa 5.95 1 5.95 8.61 0.0149
XiXs 21.45 1 21.45 31.05 0.0002
XoX3 0.66 1 0.66 0.96 0.3510
Residual 6.91 10 0.69

Lack of fit 5.72 5 1.14 4.79 0.0553
Pure error 1.19 5 0.24

! DF: Degree of freedom

According to the related ANOVA (analysis of variance) table (tab. 3) the linear, quadratic and cross-product terms
were significant (P<0.05) except quadratic term of enzyme activity and cross-product of time and enzyme activity
(P>0.05). Statistical analysis also indicated that within each term, all three hydrolysis factors had a strong and significant
influence on DH (P<0.05). In fact, Adler-Nissen (1986), investigating the hydrolysis of soy protein by bacterial proteases,
pointed out the hydrolyzing conditions markedly influenced the peptide bond cleavage in the protein substrate. The re-
sults model showed that all linear and quadratic terms contributed to the responses which are in agreement with Diniz
and Martin (1997). The adjusted coefficient of determination (r?) implies that 97% of the behavior variation could be
explained by the fitted model. Moreover, a lack of fit test, which indicates the fitness of the model obtained, was not
significant, indicating that the model is sufficiently accurate for predicting the degree of hydrolysis for any combination of
experimental independent variables. Combined contour plots and response surface graphs were generated by the pre-
dictive model to predict the critical points and the effectiveness of each factor. The combined effects of each pair of
variables indicate that in the hydrolysis of beluga protein, an
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increase in DH is achieved by increases in temperature, time, and enzyme activity reaction (fig. 1 and 2), up to certain
levels; DH slightly decreases beyond those certain criteria.
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Fig.2. Contour plot for the effect of variables on DH as a function of different hydrolyzing conditions
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Such a decrease in hydrolysis rate over higher enzyme activity values, temperatures, and time may be due to
denaturation of the protease enzyme and reducing its biological activity [5, 11]. Similar dependence, between
enzyme activity, temperature, and reaction time has been observed for hydrolytic reactions of food proteins using
enzymes of microbial origin [3, 12]. A Decrease in DH% by increasing time, was reported by many researchers
[5,9] pointed that reduction in DH% by increasing time may be due to the limitation of enzyme activity by
formation of reaction products at high degree of hydrolysis, decrease in concentration of peptide bonds available
for hydrolysis, enzyme inhabitation, and enzyme deactivation.

Optimal conditions in current study are based on the minimum value of the independent variables and DH of
30% as response (fig. 3). According to the fig.3, desirability is near to the 83% which is appropriate.

Amino acids composition of hydrolysate. Amino acids composition of the beluga visceral protein
hydrolysates at optimum conditions are presented in tab. 4.

The amino acids composition revealed that, despite of some decreasing in amino acids, but protein
hydrolysates from beluga is a nutrient source of amino acids.

32.00 S3.00 20.00 1&80.00
Tamp= 35.21 Timwa = 114.20
“/3D‘.D\’7
2200 +4&5.00 230 39.3
Ensyma = 27.41 DH = 30.0

DCre=zirability = 0. 524
Fig.3. Optimum conditions of the beluga viscera hydrolysis

Table 4. The amino acid composition of beluga sturgeon visceral protein hydrolysate

Amino acid Quantity (g 100 g Amino acid Quantity (g 100 g1)
)
Histidine 1.87 Phenylalanine 2.67
Isoleucine 4.53 Tyrosine 3.56
Leucine 7.45 Threonine 4.12
Lysine 8.13 Tryptophan _
Methionine® 9.17 Arginine 7.19

Thus, hydrolysis of beluga visceral waste protein using Protamex resulted in DH values of more than 30%.
The DH is significantly influenced by enzyme activity, reaction time and temperature. RSM used for optimizing
of hydrolysis conditions, resulted in a temperature of 39.21°C, for 114.2 min and on enzyme activity of
27.41 AU/kg protein. The beluga hydrolysate has high potential for applications in aquaculture, and animal
feeds. It is also an effective nitrogen source (as peptone) for microbial growth media.
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Genetic structure of the Assyrian population was studied using 12 SNP and 6 microsatellite (STR) markers on
Y chromosome and the results were compared with other ethnic groups of the Near East region analyzed by the
same set of markers. The results reveal that Assyrians are genetically quite distant from Arabs, who also speak
Semitic language, and are closer to other populations of the Near East and the South Caucasus. Two main lineages
based on Y-chromosomal data were observed within the population which possibly reflects two distinct sources
genetically contributed to the origin of Assyrians.

Assyrians — Near East — Y chromosome — single nucleotide polymorphism —
microsatellite

Uunphtbph gkubnhjulwut jueniguspl niunidbwuhpdty E pun Y ppndnundh Ypw quatidng 12 SNP b 6 (STR)
dhypnuwwnbihnughtt dwpybpubph, b wpyniipubpp hwdbdwngt) o Ukpdwdnp Upltph wy) Epuhjulwb judptph hbw,
npnup htunwgnuyl] o pun tnyb dwplbpubph: Uppymibpubpp gnyg Eu wwghu, np wunphubpp  qhubwnplynpka
puduluht htpnt G wpwpbbphg, nyplp tnyuybu jununid o ubdhpului (kqyny, b wybh dnn Eu Ukpdunp
Unltph b Uinpynjuup uyp wnwnyjjughwbphti: Uunphibph dnwn undby £ Epne hhdwljwt innhiwgstp pun Y
ppnunundught mdjuyubph, hsp hwduiwpwnp Juynid £ wunphubph tpjulh swgdwb dwuhb:

Uunphlikp - Ukpdun/np Uplhkip - Y ppnunund - Equh dniljkninppuypl ynjhunpppqd - dhlipnuunnkipn

l'enerryeckas CTPyKTypa aCCUPHICKO# IOy IAIY HccIefoBaHa Ha ocHoBe 12 SNP u 6 mukpocaremTabix (STR)
MapKepoB Y xpoMocoMsl. ITojTydeHHBIe pe3yIbTaThI COMOCTABIEHBI C COOTBETCTBYIOIIMMY ITAPAMETPAMHU /I PasIMIHBIX
STHMYECKMX TPyIII permoHa BimpkHero BocToka, M3yYeHHBIX C HCIIOJIB30BaHMEM TOTO K€ HA6Opa TIeHeTHYeCKUX
IIPM3HAKOB. BBIABIEHO, YTO aCCHPUHMIBI TeHETUYECKH JaleKu OT apaboB, Takoke TOBOPALIMX HA CEMHMTCKOM S3BIKe, M
6mmke K ApyruM nmomyssamyam bmnkaero Bocroka u IOx#O0ro Kaskasa. Hanmmuue gByx Hanbosiee 4acTo BCTPEYaIONIXCS
POZOCTIOBHBIX B  IATPIJIMHEAJIPHOM T'eHO(MOHJE, BO3MOXKHO, CBUJETEJBCTBYeT 00 y4YacTHMM JIBYX pas3IMYHBIX
HCTOYHUKOBBIX MOITYJIAIMI B TeHETHYECKOM MCTOPUM aCCUPHIIIEB.

Accupurinsr — Brmxenii Bocrok — Y xpoMocoMa — eAHHHYHBIE HyKI€OTHHBIH
TIOTHMOP@H3M — MHKDOCATE/THT
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Assyrians, one of the mighty powers of antiquity, prospered around the area of Fertile Crescent in 3-1%
millennia BC. Since their downfall around 7% century BC, Assyrians have lived under rules of different peoples
(Rogers, 1901). During many centuries they have also spread all over the world and founded numerous Assyrian
Diaspora communities in different countries. Although the bulk of Assyrians currently lives in the region of their
origin, in nowadays Iraq, Syria, Iran, Turkey and Lebanon, large communities exist in North America, Europe,
Australia, Russia and Caucasus.

In Armenia, Assyrians constitute the third largest ethnic minority after Yezidis and Russians. According to
different sources, about 3,500-6,000 Assyrians currently live in the country, mainly in three villages: Verin Dvin,
Dimitrov and Arzni. Assyrians and Armenians had contacts since ancient times, from the period of Kingdom of
Urartu. Nevertheless, current Assyrian communities in Armenia are mainly the descendants of Assyrians who
moved to Armenia after Russian-Persian war in the beginning of 19th century from northern part of Persia. A
second wave of migration to Armenia occurred in the beginning of 20" century from South-Eastern Turkey after
Assyrian Genocide. Although nowadays Armenian-Assyrian marriages are not rare, just a few generations ago
Assyrians were strictly isolated and were not mixing with other ethnic groups (Asatryan, Arakelova, 2002).

There are very few genetic studies comparing Assyrians with other ethnic groups of the region. A recent
study by Lashgary et al. (2011) showed certain relatedness of Assyrians to Armenians and some other populations
from Iran according to Y-chromosomal single nucleotide polymorphism (SNP) markers. However, a comprehen-
sive study of Assyrian population comparing them with a broad range of populations is necessary to identify the
position of Assyrians on the genetic landscape of the Middle East and their ancient relationships with
neighboring populations. Additionally, such a detailed study is important to assess the role of recent migratory
events and contacts with other ethnic groups in shaping the genetic structure of different Diaspora communities
of Assyrians. Since the Assyrians speak a Semitic language it is interesting to test if they are genetically closely
related to other Semitic-speaking populations of the South-West Asia.

In this paper we studied the genetic diversity of Assyrians according to Y-chromosomal SNP and
microsatellite markers and compared them to other populations of the Near East and South Caucasus.

Mouth swabs from 106 self-identified Assyrian adult males who gave their informed consent were
anonymously collected in three villages in Armenia where Assyrians mainly reside: Arzni, Dimitrov and Verin
Dvin.

Materials and methods. DNA was extracted by standard phenol-chloroform method. All samples were genotyped for
12 binary Y chromosome polymorphisms: 92R7, M9, M13, M20, sY81, SRY+465, SRY4064, SRY10831, Tat, M17, Alu insert —
YAP, and pl12f2 (Rosser et al., 2000; Weale et al., 2001) and and screened for six microsatellite (short tandem repeat, STR)
markers: DYS19, DYS388, DYS390, DYS391, DYS392, and DYS393 (Thomas et al., 1999). Haplogroups (hg) were defined by SNP
markers according to the Y Chromosome Consortium nomenclature (2002). Microsatellite repeat numbers were assigned
according to nomenclature of Kayser et al. (1997).

Pairwise genetic distances (FST and RST) based on SNP and microsatellite markers were estimated from analysis of
molecular variance (AMOVA) OST values using Arlequin program (Excoffier et al., 2005). Principal Coordinates Analysis was
conducted on similarity matrices based on RST values. Signature haplotype analysis (high frequency modal haplotypes and
modal clusters (Thomas et al., 1998; 2002; Wilson et al., 2001) was performed manually.

Comparative data sets were taken from different sources: Turkey (n=523 representing 10 different geographic regions)
from Cinnioglu et al. (2004), Sephardi Jews (n=78), Bedouins (n=32), Kurds (n=95), Palestinian Arabs (n=143), Kurdish Jews
(n=99), Ashkenazi Jews (n=79) from Nebel et al., (2001). Samples representing four different Armenian subpopulations were col-
lected in Armenia and Diaspora: Syunik region (n=296), Karabakh region (n=216) and Historic
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Western Armenia (n=400) (partly published in Weale et al. (2001)). Syrians (n=72) were taken from Weale et al., (2001). The rest
of comparative data sets are unpublished so far - Azeri (n=99), Farsi (n=96), Yezidis (n=202), Hamshen (n=82) and Yemenis
(n=93). All samples were typed for the same Y chromosomal markers.

Results and Discussion. The results of Y chromosome typing have revealed 6 SNP haplogroups and 37
different microsatellite haplotypes in Assyrians. The most frequently encountered haplogroup (41.51%) is
P*(xR1a), followed by haplogroup ] (37.74%). Haplogroup K*(xL,N3,02b,P) is also relatively common in Assyrians
(15.09%). The frequency of haplogroup P*(xR1a) is one of the highest in the region of the Middle East and is very
close to Syunik (40.2%) and Karabakh (43.06%) (Tab. 1).

Table 1. The distribution of the most frequent Y chromosomal haplogroups in Assyrians and comparative data sets

Population Haplogroup
P*(xRla) BR*(xDE,JR) E*(xE3a) K*(xL,N3,02b,P) )]
Ashkenazi Jews (n=79) 0.1139 0.0633 0.2278 0.0380 0.4304
Assyrians (n=106) 0.4151 0.0094 0.0283 0.1509 0.3774
Azeris (n=99) 0.1111 0.2323 0.0808 0.0303 0.3939
Bedouins (n=32) - 0.0625 0.1875 - 0.6563
Central Turkey (n=90) 0.2000 0.1889 0.0889 0.0556 0.3444
East-South Turkey (n=43) 0.2093 0.1860 0.0930 0.0698 0.3256
East Turkey (n=82) 0.1951 0.0976 0.1463 0.0244 0.3902
Farsi (n=96) 0.1771 0.0625 0.0729 0.0521 0.5000
Istanbul (n=78) 0.1410 0.2179 0.1410 0.0513 0.2821
Hamshen (n=82) 0.0854 0.4390 0.0488 0.0122 0.3171
Karabakh (n=216) 0.4306 0.1157 0.0278 0.0509 0.3056
Kurdish Jews (n=99) 0.2020 0.0606 0.1212 0.1919 0.3737
Kurds (n=95) 0.1684 0.1684 0.0737 0.0421 0.4000
North-East Turkey (n=83) 0.1566 0.1928 0.0843 0.1084 0.2892
North Turkey (n=29) 0.3448 0.2414 0.0345 0.0345 0.3448
North-West Turkey (n=55) 0.1636 0.1818 0.1636 - 0.4364
Palestinian Arabs (n=143) 0.0839 0.0629 0.2028 0.0699 0.5524
Sephardi Jews (n=78) 0.2949 0.1154 0.1923 0.0769 0.2821
South Turkey (n=33) 0.2121 0.1212 0.1212 0.0606 0.3939
Syrians (n=72) 0.0972 0.0417 0.2083 0.0417 0.5417
Syunik (n=296) 0.4020 0.0912 0.0405 0.0405 0.3716
Western Armenia (n=400) 0.2425 0.2100 0.0325 0.0725 0.3725
West Turkey (n=30) 0.2333 0.2667 0.0667 0.1000 0.1667
Yemenis (n=93) 0.0323 0.1935 0.0645 - 0.6022
Yezidis (n=202) 0.2822 0.0495 0.1584 0.0644 0.4158

In contrast, the haplogroup is much less common in Arabs who are also Semitic-speaking as Assyrians (0%
in Bedouins, 8.39% in Palestinian Arabs, 9.72% in Syrians, 3.23% in Yemenis). The frequency of haplogroup ] in
Assyrians is comparable to that in the populations of Southwest Asia, being widespread in the region. When com-
paring the genetic distances based on Y chromosomal haplogroups (FST), the same pattern is observed: Assyrians
are very close to Syunik and Karabakh, i.e. to Eastern Armenians, and are quite far from all Arabic groups.

In order to make inferences about ancient genetic contacts and directions of migrations we have compared
the frequencies of modal (the most frequently encountered) STR haplotypes in Assyrians and comparative data
sets (Tab. 2). The results show that Assyrians bear two modal lineages: 14-12-24-10-13-13 belonging to hg
P*(xR1a) and encountered in 11.32%, 14-13-23-10-11-12 belonging to hg J, also in 11.32%. The former haplotype
is one-step neighbor to so-called “Atlantic Modal Haplotype” (AMH, Wilson et al., 2001); another one-step
mutation neighbor, 14-12-24-11-13-12 has the highest frequency in Karabakh and Syunik (Weale et al., 2001).
The frequency of Atlantic Modal Cluster (AMC, AMH and all one-step mutation neighbors combined) is 13.21%
in Assyrians, 13.89% in Karabakh and 16.89% in Syunik. This may indicate that the Assyrian gene pool carries
rather distinct signal of pre-Neolithic
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migration to western and northern Europe (Wilson et al., 2001, Weale et al., 2001) and the first modal haplotype
if typing more markers presumably belongs to the lineage R1b (Myres 2011, Balaresque 2010). The second modal
haplotype may represent another constituent part of the Assyrian gene pool, the indigenous one. The spread of
haplogroup ] is reflecting spatial dispersal of first farmers (Quintana-Murci et al., 2001).

Table 2. The most frequently encountered Y chromosomal microsatellite haplotypes in some of the populations
studied. AJ, Ashkenazi Jews; Asr, Assyrians; Aze, Azeris; CT, Central Turkey; ET, East Turkey; Far, Farsi; Kar, Karabakh; NET,
North-East Turkey; Syr, Syrians; Wst, Western Armenia; Yzd, Yezidis.

Population

Haplogroup Haplot ype Al Asr Aze cT ET Far Kar NET

n=79) (=108) (=) (=90) (n=82) (n=9) (n=216) (n=83)
J 141323101112 - 0,112 0p202 Op111 00122 0Op104 0P093 00482
J 141523101112 0p253 - ops05 0p111 00610 0p938  0p741 00241
J 141623101112 0,139 - 00303 0p444 0pH4 -~ 0p139 00241
J 1417 2311 1112 = - opiotr  op111 o2 - op139e 0Mm20
P(xR1a) 14122410 1313 - 0,112 - = = e = =
(xRl a) 14122410 1412 00253 o028 - 0p222 = = 0p231 0020
P (xR &) 141224111312 00127 000 0p202  0P333 00854 00104 01111 =

In order to obtain the visual representation of genetic relatedness of the populations studied we calculated
genetic distances (RST) based on STR markers and performed Principal Coordinate Analysis. The resulting plot is
shown on Fig. 1. The pattern constructed displays several important features worth mentioning. Firstly, Assyrians
are close to Syunik and Karabakh which represent the Eastern “genetic province” of Historical Armenia.
Secondly, Semitic-speaking four Arabic populations (Bedouins, Palestinian Arabs, Syrians and Yemenis) form a
rather distinct cluster of comparative data sets which is genetically distant from Assyrians. In this particular case
we can argue that linguistic affiliation does not correlate with genetic relatedness. One of the possible
explanations of this difference is language replacement that took place several millennia ago.
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Fig.1. Principal coordinates plots (first two axes) based on Rst values calculated from microsatellite data. PC1 first axis, PC2
second axis. Numbers in brackets: percentage of total variation explained by each axis. Semitic-speaking (Afro-Asiatic)
populations are depicted in triangles, Indo-European-speaking — in circles; Turkic-speaking (Altaic) — in squares. AJ, Ashkenazi
Jews; Asr, Assyrians; Aze, Azeris; Bdn, Bedouins; CT, Central Turkey; EST; East-South Turkey; ET, East Turkey; Far, Farsi; Ham,
Hamshen; Kar, Karabakh; Krd, Kurds; KJ, Kurdish Jews; NET, North-East Turkey; NT, North Turkey; NWT, North-West Turkey;
PA, Palestinian Arabs; S], Sephardi Jews; ST, South Turkey; STT, Istanbul; Syr, Syrians; Syu, Syunik; Wst, Western Armenia; WT,
West Turkey; Ymn, Yemenis; Yzd, Yezidis.
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Concluding, we can make preliminary suggestion about the dual origin of Assyrians living in Armenia. On

one hand, the high frequency of Atlantic Modal Haplotype belonging to R1b lineage rather strongly demonstrates
that the ancient Assyrians had significant genetic contacts with the peoples who migrated to North-West Europe,
where the vast majority of Y-chromosomal lineages belong to R1b haplogroup (Wilson et al., 2001; Myres et al.,
2011). On the other hand, the presence of haplogroup J strongly supports the idea about the Near Eastern origin
of Assyrian population. New, higher resolution typing, including more SNPs and STRs, will allow clarifying the

hypothesis discussed.
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Results of this study indicate that 12-week regular concurrent training decreases significantly the fat mass,
body mass index, fat control, and waist-hip ratio. Also we demonstrated that VO2 peak and physical fitness of obese
children were significantly increased. Results suggest that obese children (considered a group at risk) should be
encouraged to increase their physical activity levels to improve body composition, and physical fitness. These
findings support the idea that increasing physical activities is a goal for behavior change in both prevention and
treatment of childhood obesity.

Obesity — concurrent training — VO:z peak — body composition — physical fitness

Zhkwnwgnuinnipjub wpnyniiplikpp gnyg ku twihu, np 12 owpwipe juinbun]nn qniqubbn Jupdnipmutbpp ijwuqkginid
Eu fwpwuyht quiuqusdp, dwpduh quuqush gnigwhop, ghpnipjut huljhsp b gnunjuuntn-wqnp hwpwpbpnipmniup:
Unyuwku gnyg E wpdws, np ghp pkjowbbkph dnn VO2-h pwpdpwljbnt m phqhjujut wunpuwunusnipiniin
qquihnpkt wdmd Eu: Upmpnibupubpp Juynid Bu, np qhp Gpblowubkpp (ehuljughtt fadpbpp) dwpduh juqudusph b
dhqhuljut yunpuunwsnipjut pupkjuydut tywnwlny whnp b upwpuniugbt hpkug $hqhjujut wljnhynipjui
dwljupnubh pwpdpugdut hwdwp: U wfjwjakpp hwunwnnd o wyjin dhnpp, np $hqhjuut wljnhynipju
puipdpugniip hwinhuwinud b pkjuwubph ghpugdwt pbd mnndus jubpwpgbjdwi b pniddwt Juppuyghti thnthn-
umpniubph bywnwlp:

Qppnipinil - gniquihkn Jupdnipinihhkp - VO: pupdpulln -twpidap
ququjwdp - phpghlwlml wunpuunywénientl

PesynpTaThl HACTOSIIETO MCCIENOBAaHMA IIOKAa3bIBAIOT, YTO  peryiapHble 12-HeJenbHBle IapajiesbHbIE
TPEHHPOBKU 3HAYUTEIBHO YMEHBIIAIOT XUPOBYIO MacCy, MHIEKC MaCcChl Tejla, KOHTPOJIb TYYHOCTH M COOTHOLIEHHE
tanua-6expo. [Tokazano Taxxe, uto muk VO2 1 $HusMIeCcKOoil IOATOTOBKY 3HAUUTETBHO YBEIMUUBAIOTCA y TYIHBIX
nereii. Pe3ysbTaThl CBUIETEIBCTBYIOT O TOM, YTO JJIA YJIydYIIeHUS KOMIIO3MLIUU Tela U (U3MYECKOH IIOATOTOBKU
TYYHBIX JeTeil (Ipylma puCKa) HeOOXOAMMO yBeIHYeHMe YPOBHS HX (DUBMIECKON aKTHBHOCTH. JTH [aHHEIE
IOATBEPXKJAIOT HAEI0 O TOM, UTO yBeauueHHMe (GU3UYECKOH AaKTUBHOCTU ABIAETCA IEJNbI0 IIOBEeJeHYEeCKHX
U3MeHEeHUH B IPOGUIaKTHKE U JIEYeHUHU JETCKOTO OXHPEHH.

Osxuperne — napa/urersHsle TpeHHpoBrH — muk VOz — ¢opma Tera —
@H3HIecKas IPHTOZHOCT

The worldwide prevalence of childhood obesity has been increasing dramatically [19]. Rising rate of
obesity in epidemic proportions also lead to economic consequences
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and substantial healthcare costs [16]. The problem of childhood obesity is accelerating throughout the world. The
awareness of childhood obesity as a major health problem and an uncontrolled worldwide epidemic has to be
increased in the society [7]. Worldwide, approximately 22 million children age<5 years are over weighted [24].
The increase in sedentary behavior, i.e. physical inactivity, over the last decades is thought to be one of the main
risk factors for the development of obesity, diabetes, cardiovascular disease, osteoporosis and psychosocial
constraints [27]. The alarming worldwide progression of obesity has been associated with low levels of physical
activity (PA), presented as a leading cause in both aerobic and anaerobic fitness decline [23]. There is evidence
that an insufficient amount of PA starts in childhood and tracks into adult life [27]. Increasing physical activity is
a target for behavior change in both prevention and treatment of childhood obesity [10]. Physical activity in
childhood may preserve fat-free mass and cardiovascular fitness [5].

Data on the effect of combine training on physical and mental health in obese children are limited. It is
vital to understand that which protocol training can enhance the health and well-being of obese children. We
designed a training protocol, which has performance ability for schools and contains aerobic and resistance
training. The training intensity, volume, and duration were gradually and progressively increased as for children
tolerance, therefore the purpose of this study was examine the effect of 12 weeks (3d/wk) of concurrent training
(aerobic and resistance) on level of VO2 peak, Body Composition and Physical Fitness in obese children without
dietary intervention.

Materials and methods. This study was semi-experimental. One of the local guidance school (Taleb-Amoli) locating in
Amol-Iran was randomly selected for the study. The height and the weight of 430 students (age=11-13 years) we measured with a
Seca 220 (22089 Hamburg, Germany), body mass index (BMI) was calculated as weight in kilograms divided by height in meters
squared (kg/m?) [2]. Then, 16 healthy students with BMI>28 voluntarily participated in the study, the student did not have any
previous exercise, and participation in any weight loss programs (at least during last 3 month), as well as having any history of
cardiovascular disease, diabetes and other medical problems. Besides, the subjects did not smoke and did not take any medication.
Obesity was defined according to the suggestion of Cole and co-authors [4].

After body composition assessment and physical fitness tests, obese children were randomly assigned to two groups,
including experimental (n=8) and control (n=8) groups. Before training the obesity students' parents were invited to get some
information about the study as well as getting consent .The obese children were requested to avoid doing any exercise other than
our study.

Anthropometric and Physical Fitness Tests

Anthropometric and Physical Fitness testing were done after blood collection. Body Composition analysis, Muscle-Fat
analysis, Obesity diagnosis, and Fitness score, were done by in body, before and after 12 weeks of training for both groups in an
equal condition. Before and after the main combine training we examined the physical fitness level for all obese children,
including: flexibility, sit- up, modified pull-up, long standing jump, and 1-mile running. Every test was explained for students
before doing it.

VO: peak

We used 1- mile running Coureton test for measurement of the VO peak. For the assessment in consideration with 1-
mile running, duration, age, sex, BMI, for girls and boys (8-28 years old) and with application of the following regression [22].

VOz peak (ml/kg/min) = (.21*AGE*SEX) - (.84*BMI) - (8.41'T) + (8.41"T2) + 108.94
T= time for 1-mile running (m) SEX= (boy=1, girl=0) AGE=year

Method of Combined Training

After assessed physical fitness level we took a pilot and then we design a concurrent training program based on it.
Training intensity was based on repeat maximum which was already done in the pilot in resistance training, and was based on
(HR=220-age) in endurance training. Endurance training started with 50% to 60% HR mazx, in the first 2 weeks of the program to
ensure that participants developed a sense of success and positive self-esteem early in the program [26]).

52



CONCURRENT TRAINING IMPROVES VO2 PEAK, BODY COMPOSITION AND PHYSICAL FITNESS IN OBESE CHILDREN

Then intensity of endurance training increased by 5% every 2 weeks, therefore on 12" week it was (HRmax =80% - 85%).
During the endurance training session HR was measured continuously with HR monitor (Polar, RS100) and the subjects were
taught for the use of it during the endurance training, beside we created target HR zone by setting upper and lower heart rate
limits manually, when the target zone HR limits were activated and the wrist unit sounded an alarm when subjects were above
or below their limits. For the first two weeks running time was 10 min, and then we increased it by 2 min weekly, thus in 12t
week the time of running was 30min. In first four weeks, the time for claiming up and down the stair was 6min
(2setsU3min=6min), for the second four weeks we add 1min to each set (2setsH4min=8min) and for the last four weeks we add 1
more set (3setsY4min=12min)

The training intensity, volume, and duration were gradually and progressively increased as for children tolerance
throughout the course of the 12 weeks training, as well as helped to ensure that all subjects in the experimental group received
adequate physiological overload benefits.

Statistical analysis

Frequencies, means, and standard deviation were calculated for each variable.We used an Independent- Sample T test for
differences between both control and experimental groups. The pre and post training differences were assessed by the Pair-
Sample T test, the level of significance was set at p< %5. All the statistics was performed using SPSS version 11/00 software.

Results and Discussion. The study involved 16 obese children with BMI>28(kg/m2) and age from 11 to 13
years. The subjects were randomly divided into two groups: experimental group (n=8) and control group (n=8),
without dietary intervention. Body composition, physical fitness, and VO2 peak before and after the concurrent trai-
ning program are shown in (Table 1). There were no baseline differences between the experimental and control
groups for any of the measured descriptive variable.

Effect of concurrent training on body composition. After 12 weeks of concurrent training program fat mass,
body mass index (BMI), fat control and waist-hip ratio decreased significantly. The fitness score, fat free mass and
weight significantly increased in obese experimental group, while fat mass, BMI, and control fat, weight, and fat free
mass increased significantly in obese control group (Table 1). After 12 weeks of concurrent training program, the
experimental group demonstrated that fat mass, BMI, weight and fat control decreased significantly while fitness
score increased significantly compared to the control group.

Table 1. Body composition data in the experimental and control groups before and
after 12 weeks of concurrent training

Variable Experimental group Control group

Before After Before After
Weight (kg)  69.88£3.01  72.0+3.7 *+* 73.82+5.3 79.57+ 8.4 +
BMI (kg/m2)  28.85:1 27.63+1.1%+* 29.77+ 81  30.45+2.08
Waist- hip ratio .96+ .02 .94+.02 * 95+ .005 95+ .01
Body fat
Mass (kg) 29.8+4.2 26.93+3.8 *+* 31.72+2.89  33.27+5.06
Fat free
Mass (kg) 40.03+3.3 45.06+3.5* 421+ 245 46.30£3.6 +
Fat control (kg) -22.42+4.6 -18.58+3.9 *+* -2397+2.4 -2482+45
Fitness score
(points) 56.37+5.4 59.5+ 5.3 *+* 54.5+2.9 545+ 4.1

* P<.05 significance of differences between before and after 12 weeks of concurrent training in experimental group, the level of
significance was set at p<%>5.

+p<.05 significance of differences between before and after 12 weeks in control group, the level of significance was set at p<%5.

*+ p<.05 significance of differences after 12 weeks of concurrent training between control and experimental groups, the level of
significance was set at p<%5.

53



S. FAZELIFAR

Effect of concurrent training on physical fitness. In experimental group after 12 weeks of concurrent training
program, flexibility, sit up, modified pull up and long stand jump increased significantly whereas the time of agility
and 1-mile running significantly decreased. There were no significant changes in physical fitness measurements in
the control group (except the time of one mile running which was significantly increased) (Table 2).

Table 2. Physical fitness data in the experimental and control groups before and after 12 weeks of concurrent training

Variable Experimental group Control group

Before After Before After
Flexibility (cm) 22.87+ 6.4 32.62+5.3"+* 225+ 8.3 23.5+10.7
Sit up (n) 24.1245.5 41.1245.2 *+* 18.25+7.3 20+7.4
Pull up (n) 2.5+22 4.87+ 4.0 *+* 113 1.25+2.3
Agility(s) 21.03+.85 19.83+1.1"+* 21.82+.67 1.61+1.03
Long- Stand
Jump(cm) 129.62+20.1 146+ 23.13*+* 118.25+ 155 116.75+ 8.9
1- Mail
Running (min)  12.16+.60 10.20+1.1*+* 12.63+.3 13.58+54+
VOz peak
(ml/kg/min) 35.32+£.91 38.26+ 2.43*+ 34.12+ 1.24 34.52+1.95

*P<.05 significance of differences between before and after 12 weeks of concurrent training in experimental group, the level of
significance was set at p<%>5.

+p<.05 significance of differences between before and after 12 weeks in control group, the level of significance was set at p<%5.

*+p<.05 significance of differences after 12 weeks of concurrent training between control and experimental groups, the level of
significance was set at p<%5.

After 12 weeks of concurrent training program, flexibility, sit up, modified pull up, long stand jump increased
significantly, and the time of agility, one mile running decreased significantly compared to the control group.

Effect of concurrent training on VO: peak. After 12 week concurrent training, VO: peak increased
significantly in experimental group, while it decreased significantly in control group. After 12 week concurrent trai-
ning the experimental group demonstrated a significant increase in VO:2 peak compared to control group.

Waist circumference has been considered an acceptable surrogate marker of abdominal fat mass in
adolescents, an increase in which is also associated whit increased levels of cardiovascular risk factors [2]. Childhood
BMI has a positive linear correlation with clinical coronary artery, based on the current prevalence of adolescent
obesity. It has been estimated that the rates of adult coronary artery disease will increase significantly in the near
future. [9]. There is a close link between obesity and hypertension [12, 45], type 2 diabetes mellitus [9, 17, 20], low
HDL-C [14], dyslipidemia [9, 27), insulin resistance [3, 11, 21, 20, 25] and increased cardiovascular risk [3, 15, 17, 20,
21, 25] in children and adolescent.

The main finding of this study was that 12 weeks of regular concurrent training significantly decreases the fat
mass(29.85kg + 4.2, 26.93+ 3.77), body mass index (28.85kg+ 1,27.63 kg/m2 + 1.01), and waist- hip ratio(.96+ .02,
.94+ .02) in obese experimental group. Cardiorespiratory fitness that is shown by ability of a person to perform
aerobic exercise is an important factor associated by lower rates of several clinically important outcomes such as
stroke, metabolic syndrome, myocardial infarction and other cardiovascular diseases [8]. It was shown that 12 weeks
of regular concurrent training significantly increases the aerobic fitness score (35.32 ml/kg/min+ .91, 38.26
ml/kg/min+2.43). For boys aged 10-17 years, physical activity is estimated to decrease by 1.8% -2.7% /year.
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In children, physical inactivity and lack of fitness are associated with increasing prevalence of cardiovascular risk
factors [1, 25]. The main finding of this study was that 12 weeks of regular concurrent training significantly
increases the Flexibility (22.87cm + 6.4, 32.62cm + 5.3), Sit up (24.12n + 5.5, 41.12n + 5.2 ), Pull up 25n + 2.2,
4.87n + 4.0), Agility (21.03s +.85, 19.83s + 1.1), Long- Stand Jump( 129.62cm + 20.1, 146cm+ 23.13), and One Mile
Run (12.16min +.60, 10.20min + 1.1). Kuang-Chung S. et al. [18] reported that 12 weeks exercise intervention led to
significant reductions of all anthropometric parameters in obese Chinese male adolescents. Another study observed
that 8 weeks exercise training improved VO2max in overweight children [13]. Destefano et al. [6] reported that after
12 weeks exercise (2 days/wk for 30 min/session), total body fat decreased and increased the peak volume of oxygen
uptake. These reports are consistent whit the finding of our study.

In this study we demonstrated that 12 weeks of regular concurrent trainings significantly decreases the fat
mass, body mass index, fat control, and waist-hip ratio. Also we demonstrated that VOz2 peak and physical fitness of
obese children were significantly increased. Results suggest that obese children population should be encouraged to
increase their physical activity levels to improve body composition and physical fitness. These findings support the
idea that increasing physical activities is a goal for behavior changes both in prevention and treatment of childhood
obesity [10].

REFERENCES

1. Andersen LB., Harro M., Sardinha LB., Froberg K., Ekelund U-Brage S. Physical activity and clustered cardiovascular
risk in children: a cross-sectional study (the European Youth Heart Study). Lancet, 368, p. 299-304, 2006.

2. Ben Ounis O., Elloumi M. , Ben Chiekh I, Zbidi A., Amri M., Lac G- Tabka Z . Effects of two-month physical-
endurance and diet-restriction programmes on lipid profiles and insulin resistance in obese adolescent boys. Diabetes &
Metabolism, 34, p. 595-600, 2008.

3. BrageS., Wedderkopp N., Ekelund U., Franks PW., Wareham NJ., Andersen LB- Froberg K. Features of the metabolic
syndrome are associated with objectively measured physical activity and fitness in Danish children: the European
Youth Heart Study (EYHS). Diabetes Care, 27, p. 2141-2148, 2004.

4. Cole T], Mary C B., Flegl K- Dietz W. Establishing a standard definition for child overweight and obesity worldwide:
international survey. BMJ. 20, p.1240-43, 2000.

5. Deforche B., Bourdearhury I. Changes in fat mass, fat free mass and aerobic fitness in severely obese children and
adolescents following a residential treatment program Debode P.Eur.] Pediatr.,762, p.616-22, 2003.

6. Destefano R.A., Caprio S., Fahey J.T., Tamborlane W.V., Goldberg B. Changes in body composition after a 12-wk
aerobic exercise program in obese boys. Pediatr Diabetes, 7,2, p.61-5, 2000.

7. Flodmark C-E., Lissau I., Moreno L., Pietrobelli A., Widhalm K. New insights into the field of children and
adolescents’ obesity: the European perspective. International Journal of Obesity.28, p.1189-1196, 2004.

8. Gaeini A.A., Fallahi A.A, Kazemi A- kordi R. Association between Cardiovascular Fitness and Inflammatory Markers in
Boys Aged 11-14 Years ] Pediatr., 79, 3, p. 262-270, 2009.

9. Geetha R. Assessment of atherosclerotic cardiovascular risk and management of dyslipidemia in obese children.
Progress in Pediatric Cardiology. 25, p.167-176, 2008.

10. Hassink, S., Zapalla F., Falini L- Datto G. Exercise and the obese child. Progress in Pediatric Cardiology, 25, p.153-157,
2008.

11. Havel P.J. Control of energy homeostasis and insulin action by adipocyte hormones: leptin, acylation stimulating
protein and adiponectin. Curr Opin Lipidol., 7.3, 1, p.51-9, 2002.

12. Kavey R.W., Daniels S.R., Lauer R.M., Atkins D.L., Hayman L.L- Taubert K. American Heart Association Guidelines for
primary prevention of atherosclerotic cardiovascular disease beginning in childhood. Circulation. 707, 11, p.1562-6,
2003.

55



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

S. FAZELIFAR

Kelly A., Steinberger J., Olson T- Dengel D. In the absence of weight loss, exercise training does not improve
adipokines or oxidative stress in overweight children. Meta-bolism Clinical Experimental., 56, p.1005-1009, 2007.

Lee YH, Song YW, KimHS., Lee S Y., Jeong HS., Suh S H, Park J K., Jung ] W., Kim N S., Noh C- Hong Y M. The
Effects of an Exercise Program on Anthropometric, Metabolic, and Cardiovascular Parameters in Obese Children.
Korean Circ J., 40, p.179-184, 2010.

Meyer A., Kundt G., Lenschow U., Schuft~Werner P- Kienast W. Improvement of Early Vascular Changes and Cardiovascular
Risk Factors in Obese Children After a Six-Month Exercise Program.Journal of the American college of Cardiology. 48, 9,
1865-1870, 2006.

Patricia C., Michael Y., Ian Y., Gervais K., Benedict T, John C., John T., Chung G., Gerald B-Darren L. Effects of a 12-
week Exercise Training Programme on Aerobic Fitness, Body Composition, Blood Lipids and C-Reactive Protein in
Adolescents with Obesity. - Ann Acad Med Singapore, .37, p. 286-293, 2008.

Schwarzenberg S.J. and Sinaiko A.R. Obesity and inflammation in children. Paediatric Respiratory Reviews., 7, p. 239-
246, 2006.

Shih K., Janckila A., Kwok C., Ho L., Chou Y- Chao T. Effects of exercise on insulin sensitivity, inflammatory cytokines, and
serum tartrate-resistant acid phosphatase 5a in obese Chinese male adolescents. Metabolism Clinical and Experimental., 59, p.
144-15, 2010.

Sijie T., Chunhua Y. - Physical training of 9- to 10-year-old children with obesity to Lactate Threshold Intensit.
Pediatric Exercise Science, 22, p. 477-485, 2010.

Sinaiko A.R., Jacobs Jr D.R., Steinberger ], et al Insulin resistance syndrome in childhood: associations of the
euglycemic insulin clamp and fasting insulin with fatness and other risk factors. ] Pediatr., 739, 5, p.700-7, 2001.
Steinberger J., Moran A., Hong C.P, Jacobs Jr DR- Sinaiko A.R. Adiposity in childhood predicts obesity and insulin resistance
in young adulthood. ] Pediatr., 138, 4, p.469-73, 2001.

Tartibian B and Khorshidi M. Prediction of physiological indexes in exercise (field& laboratory). Tehran. p. 109-110,
2007.

Thivel D., Isacco L., Lazaar N., Aucouturier J., Ratel S., Dor#i E., Meyer M- Duchii P. Eur ] Pediatr. Effect of a 6-
month school-based physical activity program on body composition and physical fitness in lean and obese
schoolchildren DOI 10.1007/s 00431-011-1466-x. Received: 7 December 2010 / Accepted: 22 March 2011.

Watts K., Jones T., Davis E- Green D. Exercise training in obese children and adolescents Sports Med., 35, 5, p.375-392,
2005.

Weiss R., Dziura J., Burgert T.S., Tamborlane W.V., Taksali S.E., Yeckel C.W., Allen K., Lopes M., Savoye M., Morrison
/., Sherwin RS- Caprio S. Obesity and the metabolic syndrome in children and adolescents. N Engl ] Med. 350, p. 2362—
2374, 2004.

Wong P.C., Chia M.Y., Tsou LY., Wansaicheon G.K., Tan B., Wang J.C., Tan J., Kim C.G., Boh G- Lim D. Effects of a
12-week Exercise Training Programme on Aerobic Fitness, Body Composition, Blood Lipids and C-Reactive Protein in
Adolescents with Obesity. Ann Acad Med Singapore., 37, p. 286-93, 2008.

Zahner L., Puder ], Roth R.,Schmid M.,Guldimann R., Pshse U.,Knupfli M, Braun-Fahriznder C., Marti B- Kriemler S. A
school-based physical activity program to improve health and fitness in children aged 613 years ("Kinder-Sportstudie
KISS"): study design of a randomized controlled trial [ISRCTN15360785].BMC Public Health, 6, p. 147, 2006.

Received 31.08.2011

56



LN i
Lwjwunwbh Qhuninpnbbbph Uggwhb Uywnbdhw m::::: Cwjwuwmwbh YEhuvwpwlbwlwb <whnbu

HauvwuoHanbHas Akaaemus Hayk ApmeHuu Buoaoruueckul XypHaan ApMmeHuu
National Academy of Sciences of Armenia J=————7==. Biological Journal of Armenia

‘@Pnpdwpupwlmb b nkuwluwh hnpywshkp -SKcmepuMeHTaIBHEIE H TEOPETHIECKHE CTATEH®
-Experimental and theoretical articles

Buonor. xypH. ApmMenuwy, 4 (63), 2011

BJIUAHUE PEHTTEHOBCKOI'O OBJIYYEHUS
HA JIESAMHUHUPOBAHUE AJIEHWUHOBBIX
COEZIVHEHUI B IPOXOKEBBIX KJIETKAX
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arpinenavasar dyan@gmail.com

Omnpezenanack aKTUBHOCTh (DEPMEHTOB, [e3aMUHUPYIOIIMX aJeHUH, afeHO3UH U aJleHWHOBbIe HYKJIEOTHIBI B
9KCTPAKTaX HEOOIydeHHBIX, OOJYYeHHBIX PEHTTEHOBCKMMH JyYaMH U pelapupOBaHHBIX gpoxokedt — Candida
guilliermondii. Bruio mokasaHo, 4TO IpH 0OIyYeHMM pe3ko mazaeT akTuBHOCT AT®-mesamuHaspl, a aKTUBHOCTB
AJI®-pmesamuHaser BospacTaer. Iloce MOCTpasualiMOHHOM pelapanuy KJI€TOK HAOIIOFAICS POCT aKTHBHOCTH BCEX
HCCIIeJOBAHHBIX Je3aMUHUPYIOUINX (GepMeHTOB.

Azenasa — ageHosuHze3amuHa’a — AM®P-aza — AJ[P-aza — ATP-aza — gpoxoxu —
PEHTreHOBCKoe 00Ty IeHHe

Npnoyty E wnkuhtp, wpbkinghtp b wpkuhtughtt inmlyknnhnubpp piquuhtiwging  $Epdbunubph wynhdnipemniup
s§unuquypyus, fupuquypdws b phwwpuglws Candida guilliermondii faunpuutljuyhtt poholibph tpunpulntbpnud:
8nyg £ nipyky, np fwpwqujpdwit nphypnud jupnly pujunud £ UES-nhquuhtiwgh wljnhynipniup, hulj] U4b-nhqudhtuwugh
wlunhynipmiip wénwd k: Pohoutph hhwnmdwnwquypuyhtt phywpwghwjhg htwun phudnud E pnnp hknwgnnygws
dEpukunutph wnhynipjub ws:

Unkiwg — wpbinghinbqudhinug — UUS-wq — USS-wq — UBS-wq — funpuub§bp — nkingbiyul dwmuqupnid

The investigation of activity of deamination enzymes of adenine, adenosine, and adenine nucleotides (AMP, ADP
and ATP) was implemented. It has been shown, that after exposure to X-radiation the activity of ATP-deaminase was
decreased, while activity of ADP-deaminase was increased. After the postradiation repair of cells the increase in activi-
ties of all investigated enzymes took place.

Adenase — adenosindeaminase — AMP-deaminase — ADP-deaminase —
ATP-deaminase — X-rays

OpuyM W3 BOKHEMIUVMX 337aY PaJUalMOHHOM OMOXVMHY SIB/SIETCA BBIICHEHHWE MOJIEKYJIIPHBIX MEXaHM3MOB
00pa3soBaHus MOBPEXXAEHUI B KJIETKAX IO BO3IENCTBAEM PaJMaliiy, YTO UMEET He TOJBKO TeOPETUYECKOE, HO U BaKHOE
[IPMKJIAHOE 3HAYEHUe, TAK KAK L|eIeHAIIPaBIeHHOe BIIMSHIE Ha PaJUOYyYBCTBUTENBHOCTD U MyTareHe3 BO3MOXKEH TOJIBKO
HOCpe,Z[CTBOM BBIABJIEHUA MEXAaHUWU3MOB BINAHUA pa,Z[I/Ia].LI/II/I Ha KJIETKH. HeI‘aTI/IBHOE BOS,Z[eI‘/JICTBI/Ie BHEIIHeH Cpe,Z[LI Ha
OpPraHU3M OCYLIECTBIIIETCS, B IIEPBYIO OY€pesb, Ha YPOBHE FeHOMA KJIETKU U, KOHEYHO, Ha YPOBHE IPOLYKTOB SKCIIPECCUE
TEHOB - OEJIKOB.
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Bo3szeticTBre HOHU3MPYIOLIETO OOy IEHIS HA OPTraHM3MBL OCYINECTBIETCS, B IIEPBYIO odepesb, Ha yposHe [JTHK.
OpHaxo HeaBHUe MCCIIE[OBAaHUA IOKA3AIH, YTO XKU3HECIIOCOOHOCTh KJIETOK, IIOABEPIIINXCA 00IydeHHIO, 00y CIOBIeHa
IOBpexeHreM OeJIKOB Iof, BIniHueM o6aydeHusa. CorsacHO HOBOI MOZe/IN BOSHUKHOBEHUA NMOPaXeHUH, MHIYIIIPO-
BAHHBIX OOJy4eHHeM, B KJIETKAX, UyBCTBUTEJBHBIX K OOIy4eHHIO, OelKu BOcCTaHapiupaiomue mospexzaenus JHK,
paspyIaoTcs GBICTpee, YeM BO3HMKAIOT 3HauuTenbHble noBpexaennd B JJHK. ITocte 06ryueHns B KJIeTKaX, CTAOMIBHBIX
K 00Iy4eHuIo, GeIKU IPOAOIDKAIOT 3 HEeKTUBHO efiCTBOBATh, TaK KaK OHM 3aIUIIEHbl CIIEIMATbHBIM XUMUIECKUM Me-
XaHM3MOM C YYaCcTHEM JBYXBAJIEHTHOTO MarHus [7].

B HacTosimiee BpeMs ITPOBOZASTCS KOMIUIEKCHBIE MCC/IENOBAHMS KaTaboaM3Ma M CHHTe3a Oelka B JPOXOKEBBIX
KJIeTKaX, a TaKKe CTPYKTypbl XpOMAaTMHAa B Pa3IMYHBIX OSKCTPEMAIbHBIX VCIOBMAX (TOJMIOZAHUE, TEPMOLIOK,
HMOHU3MpYIowas paguanus u Ap.) [3,4]. [lokasaHo, uTo 1Moz, BIUAHNEM PEHIT€HOBCKOTO 0OrydeHus Ha gpoxoxu B JTHK
00pa3yIoTCa CTPYKTypHBIe IIOBpEXAEHMA, KOTOphle B TedYeHHe IIOCTPAAUALIMOHHON  MHKyOaUMM IIOJHOCTBIO He
BOCCTaHaBJINUBAIOTCA [5].

IIpu peHTTeHOBCKOM OOIydeHUN DPOXOKEBBIX KJIETOK IIOBPEXKAAIOTCA TAKKe PasiHMYHble (PepPMEHTHI, B TOM YUCIIE
u (QepMeHTH pelmapaTWBHON CHCTEMbI KJIETKH, B pe3yJbTaTe dero B IIPOLleCCe pelapalyy He TOABKO He
BOCCTaHABIMBAIOTCA CTPYKTypHble oBpexxaerus JJHK (mpu o6mydernn), HO, BO3MOXKHO, IIPOMCXOIUT UX «HEIIPABUIbHAL
pemaparysi» [2].

Takum 06pasoM, BO3HUKJIA HEOOXOAWMOCTb MCCIEZOBAHMS MEXAaHU3MOB HeWCTBUS M H3MEHEHUSI aKTUBHOCTH
(epMeHTOB, y4YacTBYIOIIMX B cuHTe3e K Katabommusme JIHK u HyKIeoTHIOB B HOpMe, a TaKXkKe IIpU OOIYyYeHUU U
pemllapanuu KIeTOK. B HacTodlllee BpeMs B JIUTepaType MMeETCA 3HAUUTETbHOe KOJIMYECTBO NAHHBIX 00 aKTUBHOCTU
(epMeHTOB, [e3aMUHUPYIOUIMX a30THCThIe OCHOBAaHMA, HYKJIEO3HZBI U HyKIeoTumabpl [6,9]. B wactHOCTH, B OGnacTu
MeJULIMHBL H3yYeHa JeoBevYecKas afeHO3MHe3aMIUHa3a, TaK KaK HeJIOCTATOK UM U30BITOK aKTUBHOCTH 3TOTO pepMeHTa
BBI3BIBAEeT pa3iuyHble 3a6osneBaHud. IlyTh TeHHON Tepamuy, OCYILIECTB/SIEMOH TI'eMOIOITUYECKUMU CTBOJIOBBIMHU
KJIETKaMH, IPUBOZAUT K YCIIENIHOMY IIpe00pasoBaHUI0 MMMYHHOHN GyHKIuY y ferei [8].

Llensio HacToOsAImEH PAGOTHI OBLIO UCCIEAOBAHYE Ie3aMUHUPOBAHNSA I HUHOBBIX COEJMHEHH Y HeOOTyYeHHBIX,
006JIy4eHHBIX, a TAKXKe pellapHPOBaHHbIX ApoxCKeBbIx KileTok C. guilliermondii HIT-4.

Mareprar u Merogmka. B xauectBe OGBEeKTa MCCIeOBAHMI MCIIONB30BAINCh KOopMoBble apoxoku C. guilliermondii HII-4,
BBIpallieHHble B XKUAKOMN [IUTATeIbHOM cpege [1].

PerrrreroBcxoe obyderne ZpoxoKeBsIX KIETOK OBUIO IIPOBeJIeHO Ha PEHTTeHOBCKOM ycTaHOoBKe [IpoH-3. Hampsxenve Ha
PeHTTeHOBCKOM TpyOKe cocrasisuio 27 B, anomusiit Tok 17E, Bpems skcrosuiyu 30 MuH. VICTOYHUKOM OGIy4eHUS CIIY>KIUI aHOZ,
MeJu, IMHA BOJIHBI PEHTTEHOBCKOro 00ydenus cocrasiaaa 1,54x10%cm, obmasn nosa obryyenus 27 xP.

TlocTpazmaroHHOe BOCCTAHOBIEHHE (perapalHH) APOXOKeBFIX KIeToK. JacTh OOIy4eHHBIX APOXCKel OBLIA IIOJBEPTHYyTa
JajpHeiell MHKyOalluu B yCJIOBHAX, crocoOcTByromuyx pemapanuu (Temmneparypa 30°C, mammame 100 MM IJTIOKO3BI), B TOM 3Xe
cocCTaBe >KHKOI CHHTETHYeCKOH IIUTaTeIbHOM Cpesibl, B TeX e YCIOBUAX, IPH KOTOPBIX NHKYOHUPOBAINCH KJIETKH J0 OOy dYeHNU .

Toryderne gpoxokeBoro skcrpakra. Jlpoxoxesas Ouomacca Oblia 3amMopokeHa o Temmeparypsl - 10°C. 3arem xieTku
TOMOTEHHU3MPOBAICEH 3apaHee 3aMOPOXKEHHBIM ITpeccoM. [loyrydeHHBIN roMoreHar IepeMelnnBaayu B Kanuii-pochaTHoM Oydepe Ha
MarHuTHOM Memaske 20 MUH, ociIe Yero sKcTpakT HeHTpudyruposaau mpu 15000 g B revenne 20 mun. CyliepHaTaHT JAeKaHTHPOBAIU
U OTIpeZieJIsIN €TO O0BeM.

Ormnpezenernne axTHBHOCTH (QEPMEHTOB, [1e3aMUHUDPYIOIIUX HYKIEOTHUABL M HYKJIEO3UZABL. AKTHBHOCTH (DepMEHTOB,
Ze3aMMHUPYIINX aJleHUHOBbIE COeMHEHN, OIIPeIe/IANH B CyllepHATaHTe SKCTPAKTa METOZOM MHKYOaI[iK C CyOCTpaToM B TedeHue 1,5
4 ripu Temiepatype 37°C. 3areM peakiiya OblIa OCTAaHOBJIEHA Jo0aBIeHreM K MHKyOanuonHoi cMecu 1 it 20%-noro TXY mocite yero
OIIpesiesIaIu
koydecTBo BbigeneHHoro NHs. QepmenrarueHyio aktueHocTh Bbipaxkaiu B MKM  Bbienennoro NHs B 1 1 cBexeil mpoxoxeBoit
6HMOMACCEL
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Onpezenerne ammpara. Kommdectso aMMuaka onpeziessuid MUKpozauddysuonssM MerogoM 3eimarcona Ha OOK KOK-2-MH
mpu mumae Bosas: 400 um[10].

Pesysrarsr n oocyxxgerre. Onpeenanach akTHBHOCTh GepMeHTOB, Ne3aMUHUPYIONYX afleHUH, afleHO3UH U
aZleHUHOBBIe HYyKJIEOTHU I B DKCTPAKTaX HeOOIyYeHHBIX, O0IyYeHHBIX PEeHTTeHOBCKUMU JyYaMH U PellapUPOBAHHBIX
opoxckeit C.guilliermondii HII-4. TlomyueHHbIe JaHHBIE IpeAcTaBIeHsI B Tab1. 1. CoracHO IpuBeIeHHBIM JaHHBIM,
B HATHUBHBIX ApOxOKeBbIx kKierkax C.guilliermondii HII-4 maGmiofaeTcs O4eHb HM3Kas aKTUBHOCTH (epMeHTOB
afleHUH/le3aMHUHa3a (afeHasa), azeHosuHae3aMrHasa 1 AM®-zmesamuHasa (Ha6II0AIOTCS JIUIIG CIeABI AKTHBHOCTH).
CpaBHUTEIBHO BBICOKAs aKTHUBHOCTH y (epMmeHTOB, Aesamunupyoomux AJD u AT, mpuyem aktusnocTs AJID-
Zie3aMHHAas3bl IPUMePHO B 7 pa3 Bbimre TakoBoii AT®- nezamMuHass.

Ta6bmupa 1. AxTHUBHOCT (pepMeHTOB, Ae3aMUHHUPYIOIIUX aJeHUHOBbIe HYKJIEOTHABI B OKCTPAKTaX ApOXOKei
C.guilliermondii HI1-4 (mxM NHs B 1 r cBexei 6omaccsr)

DepmeHTaTHBHAS AKTUBHOCTD
Heob6ryuenHs1e O6ay4ennsie | PemapupoBanHusie

Cy6erpar KJIETKHI KJIETKHI KJIETKU

ATO 0,98(0,08 0.3(0,02 4.3(0.2

AID 7.04(0.4 11.2(0,6 9.6(0.5
AMO - - 1.24(0.1
Anenun - - 1.08(0.09
AgnenosuH - - 1.03(0.09

B skcrpakTe ApOXOKei, IOABEPrHYTHIX PEHTTEHOBCKYMY OOJYY€HHIO, COXPAHSETCS HU3KUH YpPOBEHb
aKTUBHOCTH a/leHUHZIe3aMUHas3bl, afeHo3uHje3aMruHassl 1 AM®-znesamunassr. IIpumepro 3 pasa mazaeT akKTHBHOCTh
AT®-pezamunassr. B crygae AI®-nesamunassr HabmoaeTcst MOBbIIIEHNE ee IIPHMEPHO B 1.6 pasa 110 CpaBHEHHUIO C
HeOOIyYeHHBIMU KJIETKaMU.

IToce mOCTpamMAIMOHHON penapauyuy HAaGIIOAAETCS AKTUBHOCTD [e3aMUHHPYIOIUX (epMeHTOB BCEX
KCCJIeJOBAHHBIX CyOCTpaTOB, IpUdeM JJIs afeHHUHZe3aMUHA3bl U aIeHO3WHIe3aMUHAa3bl HAOIIOLAI0TCS IIPHMEPHO
OJUHAKOBble YPOBHHM aKTHBHOCTHM, KOTOpble 3HAYMTEJIBHO HID)KE II0 CpPaBHEHHMIO C TAaKOBOH (pepMeHTOB,
Ie3aMUHUPYIOUUX afleHUHOBble HyKIeoTunbl. AKTuBHOCTh AT®-me3aMrHas3sl B pelnapHpOBaHHBIX KIETKAaX Pe3KO
Bospacraer (mpumepHo B 14.3 pasa), mpeBbllias 3Ha4eHHe, IOTydeHHOe ML OOIydeHHBIX, U 4.4 pasa - i
HeoOnydeHHBIX Apoxcoked. Uro kacaercs AJlP-mesamuHassl, TO aKTHBHOCTH STOTO ()epMEHTa II0 CPAaBHEHHIO C
O0JIy4eHHBIMU KJIeTKaMM Iajiaer B 1.2 pasa, HO oCTaeTcs HOBOJBHO BBICOKOM 1 B 1.37 pasa IpeBbIIaeT ypoBEeHb
AKTUBHOCTH, IIOJIyY€HHBIN /IS HEOOIYYeHHBIX KIETOK.

Takum 06pasoM, peHTreHOBCKOe OOIydeHHe POMCKEBBIX KJIETOK IPHBOSUT K M3MEHEHUIO BCEro CIIEKTpa
aKTUBHOCTY (PepMEHTOB, [e3aMIHUPYIOIUINX e HUHOBbIE CoefrHeHMs. [Ipu 06Iy4eHnN pe3Ko IafiaeT aKTUBHOCTH
AT®-pe3zamunassl, a aktuBHOCTh AJID-nmesamunassr Bospacraer. [locre mocTpaguaioHHON penapanuy KIeTOK Ha-
OIofaeTcss POCT aKTHBHOCTH BCEX HCCIELOBAHHBIX AE3aMHHUPYIOIIUX (epMEHTOB, YTO MOXKET OBITh CBSI3aHO C
aKTUBAIMel MeTabOIMYECKHX IIPOLIECCOB B OTBET HA SKCTPEMAIBHOE BO3ZEHCTBHE Ha KIETKH.
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EFFECTS OF TESTOSTERONE AND GROWTH HORMONE
INJECTION ON OVIDUCT MORPHOLOGY OF LAYING HENS
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The ovarian functions are an intricate complex of several processes including folliculogenesis, proliferation and
differentiation of follicular cells, oocyte maturation and ovulation, steroidogenesis, regression of tissues (atresia). If these
events occur in an accurate manner, the development and subsequent maintenance of ovarian function will be
guarantied. Different hormonal constituents (comprising gonadotropins, ovarian steroids and various growth factors)
affect ovarian morphology and subsequently promote reproduction. The results of this study showed that testosterone
and growth hormone injection at special doses may affect ovarian morphology positively.

Testosterone — growth hormone — ovarian morphology — laying hens

Cinwuuh pnsmitiubph Jkpupununpniujumt hwidwljupgmud nbknh niikgnn dhghninghwljmt b dhwpwbwljub
thnthnfjumpnibtbpp Uh owpp  gnpédpupwgubph’  $njhlnyubph  gnjugdwt b wwppbpuljdwt  (phbkpkgdwi),
wpnihdbpunhy gnpépupugubph gipulondwi, onghwnbph hwuntiwgdwi, $njhlnyubnh oynijjughugh, uinkpnhnutph
gnjugdwt b $njhlynyutph wwnpkqhugh pwpn hwdwlwupg b @nsuh JEkpupununpnpujut hwdwlupgnud tpqus
gnpépupwgibpp hwenpnupwp nbknh mbbktwny wywhnynud Eu dJuwpwith tnpdw) qupqugnuip b npu hkwnwqu
qnpdwnnypughlt gnpéniubnipniiip: Znpunbukpp (gnuwnnupny, unbkpnhn b w&h wwppkp gnpdntiikpp), unybwbu
wqnkny hwykph JEpupnunpnpujut hwdwupgh dhwpwinipjut ypw, tyuwunnd i tpuitg dJupuith inpdug
gnpéniibnipjuip b ubknwlwb hwdwlwupgh (] qupquglwip, wyuhiptt wywhnynud ku npuig Jepupununpnipniip:
Zhwmwgnuinipjut wpyniupubpp gnyg kb wwihu, np mkunnuntpnth b wgh hnpdnth npnowlh swhwpwbiwlh vbpup-
Ynuip npuiljut wmqnkgnipnit k qnpénud dwpuih b duthnnh dhwpwbimipjuit Ypus:

Skwinnuwnkpnl - wdh hnpuné - djwpwbp dhwpwbnipimb - wéwh hunfkp

®usnonoruyeckue 1 MOpGhOIOrUIeCKIe H3MEHEHNs B IIOJI0BOM aIlIapaTe Kyp IIPeACTaBIAIOT COOO0M CIOXKHBII
KOMIIJIEKC HECKOJBKMX IIpOLleccOB — oOpasoBaHue u AudbepeHUIUPOBKY (OIIUKYIOB, IpeobiafaHie
nposindepaTUBHIX MIPOIECCOB, CO3PeBaHUe OOLUTOB, OBY/IAIMK (OJIINKYJIOB, 0Opa3oBaHMe CTEPOHZOB U aTPe3UU
¢dosuuKyIoB. DTH HM3MEHEHUdA, IPOUCXOZAILIME IIOCAeNOBAaTeJbHO B IIOJOBOM allapare Kyp, OGecHeuuBaioT
HOpMaJIbHOE PasBUTHE SUYHUKA U €r0 JaIbHeHyo GYHKINOHATIBHYIO JesTeIbHOCTh. [ OpMOHSBI (TOHALIOTPOIHEIE,
CTepouJsl M Ppa3Iu4Hble (AaKTOPHI POCTa), BO3ZEHCTBYA Tarke Ha MOPGOJIOTHIO IIOJIOBOTO ammapara Kyp,
CIIOCOGCTBYIOT HOPMalIbHOMY (GYHKIMOHMPOBAHUIO SUYHUKA U IIPABUIBHOMY PasBUTHUIO IIOJIOBOM CHCTEMSI, T.€.
06ecIIeynBaloT MX BOCIIPOM3BOACTBO. Pe3ysIbTaThl HAIIMX MCCIeOBaHUI ITOKAa3alId, YTO MHBEKIUA OIpeleIeHHBIX
03 TECTOCTepPOHAa M TOPMOHA pPOCTa OKa3bIBAIOT IIOJIOXKUTEJIBHOE BO3ZAEHCTBHE HA MOP(OJIOTHIO SUYHUKOB U
AUIEBOIA.

Tecrocrepor - rOpMOH pocTa - MOP@OJIOTHA IMOJOBOTO aIIIIAPAaTa - KYPBI-HECYIIKH
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There are few articles related to growth hormone and/or testosterone influence on insulin-like growth
factors and insulin-like growth receptors in layer. The effect of growth hormone on gene expression of insulin-
like growth factors has been studied for several times [1]. For the first time, usage of testosterone to stimulate
ovulation was reported in 1955 and 1961 [3]. In an active ovary of domestic fowl which contains a complete
follicle hierarchy, the increase of progesterone (secreted mainly from the F1 follicle causes evaluated
gonadotrophins-releasing hormone (GnRH) and finally LH surge [4]. The increase of progesterone and LH plasma
concentration which have been observed between 4-7 hours before ovulation in laying chicken is as a result of
increased concentration of testosterone and estradiol [6].

Injection of testosterone to laying hens which have an active ovary may stimulate ovulation, so it has been
thought that testosterone surge prior to ovulation causes LH surge, suggesting its important role in ovulation
process. Further more, active or passive immunization of testosterone effects lead to ovulation cease [6].

It has been reported that injection of progesterone and testosterone to laying hens, stimulate ovulation in 8
and > 9 h respectively, suggesting that probably testosterone should be converted to active form to exert its
biological action [3]. None physiologic doses of testosterone stimulate the ovulation. Preovulatory increase of
testosterone causes LH surge before ovulation by influencing hypothalamic-pituitary— ovarian axis [6].

Altogether the opinions above can be briefly summarized as follows:

1. Only activated testosterone exerts the biological effects [1]; and
2. Testosterone stimulates the hypothalamic-pituitary— ovarian axis and causes LH prior to ovulation [1].

With consideration to the currently available evidences the first theory is not expected and testosterone
doesn’t influence the LH surge, and Progesterone isn’t a metabolite of testosterone but the second theory is
probable [5].

It is reported that administration of oestrogen and progesterone in ovaryectomized layers triggers the
response of the hypothalamic-pituitary axis (LH secretion) to stimulant effect of progesterone, suggesting
testosterone may simulate the effect of oestrogen [3] probably preovulatory testosterone surge causes LH surge.
The main concentration of preovulatory ovarian-derived progesterone is secreted by granulosa cells of the mature
hierarchical follicles and partly by granulosa cells of preovulatory follicles [6].

Gonadotrophins and other steroid and none steroid hormones could play a key role during follicular
growth and development period. The ovary through endo/ paracrine activity manages the follicular development.
The biological interactions of the hormones which influence reproductive events are well known and it is a
confirmed fact that progesterone, androgen and oestrogen are the most indisputable hormones. Steroid hormones
affecting the hypophysis, regulate the general (generic) ovary events, however, steroid hormones especially
androgens may also exert direct effects on ovary. Yolk proteins formation is directly depends on oestrogen effects.
Ovulation is regulated by progesterone and probably also by oestrogen. Oestrogen effects clear aspects of calcium
metabolism so may affect the egg shell formation [4].

In brooding hens, plasma concentration of testosterone is higher during broodiness [3, 5]. In birds,
testosterone may affect plasma concentration of T3 and T4, which play critical roles in proper function of various
organs including reproduction and gonadal development, as also shown in other species [5, 4]. Testosterone
increases the deiodination of thyroid hormones (thyroxin or T4 and triiodothyronine or T3) in peripheral tissues
[3,5].

Growth Hormone: Somatotropin, also is called growth hormone, is a protein hormone with an isoelectric
point of 7.5, a molecular weight of approximately 22 kilo Dalton and 191 amino acids. GH was isolated from
avian pituitary tissue recombinant
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chicken. GH has been produced with the same biological activity of wild-type pituitary-derived avian GH [5].

There is evidence for different structural variants of avian GH [6]. Unlike human, GH variants in birds are
not due to multiple genes and different splicing patterns of mRNA, whereas, they are as a result of post
translation modification, which produce glycosylated GH, phosphorylated GH [5, 6], dimeric, and other
oligomeric forms in the chicken pituitary gland [5]. Although, most Chicken pituitary-derived GH is monomeric,
dimeric, and other oligomeric forms are detected via polyachrilamidgel [4]. GH may be found in other tissues like
nervous system, reproductive system and immune system. Specific form of GH gene expression in these different
tissue will results in different biological action [2].

GH has a structural similarity between different species. GH, prolactin and placental-derived lactogen have
also structural similarity. The gene for GH is located on chromosome No 1 and 17 of birds and human,
respectively.

In human’s hypophysis, hGHN gene encodes GH. hGHN is expressed in the form of 2 types of mRNA
which are translated to 2 different proteins (20, 22 kilo Dalton protein) the 22 kilo Dalton protein is the dominant
form of GH which form 90% of total blood concentration of GH (4).The half life of GH in chicken is around 20
min [3]. Several physiologic events like growth, egg production, body composition, appetite regulating, aging and
reproduction are influenced by GH [6].

There are high-affinity GH-binding sites, which are regulated in a tissue-specific manner, in both
granulosa and theca layers of hen preovulatory follicles, which modulate reproductive roles of GH [4].

Materials and methods. The experiment was carried out to evaluate single injection of old laying hens with human
testosterone (hT) and growth hormone (hGH), in post peak production period (when ovulation rates are decreased) on ovarian
morphology of layer hens.

73 week aged white Leghorn hens were weighed individually and (live weights used as covariate in the analysis of
ovarian characteristics) were located in individual cages with free access to food and water. The hens were randomly allocated
into one of four experimental groups. Each treatment consisted of 4 replicates with 10 chicks per each.

Injection manner: The birds were injected subcutaneously with hT and hGH at live weight-dependent dosages as follows:

injection of 100 pl distilled water (control group)

injection of 500 pg hT/kg BW + 50 pg hGH/kg BW

injection of 500 pg hT/kg BW + 100 pg hGH/kg BW

injection of 500 pg hT/kg BW + 150 pg hGH/kg BW

Growth hormone was prepared for injection according to manufacturer’s recommendations and neutral oil was used as
vehicle for testosterone injection.

Results and Discussion. The results were analyzed by SAS software [7]. However ovarian anatomical characteristics
were affected by hormone injection, but some of them was significant and the others were insignificant (Data are
presented in Table 1 below).

Table 1. Effect of GH and testosterone injection on oviduct morphology

Treatments
T1(Ctrl) T2 T3 T4 SEM*
Infundibulum Iength(cm) 5.95b 6.84b 8.95a 6.95b 0.021
Ampullalength(cm) 37.32 39.23 38.09 38.61 0.028
Isthmus length(cm) 13.95 17.01 15.60 14.02 0.055
Uterus length(cm) 11.11b 13.62b 16.32a 14.22b | 0.039
V agina length(cm) 12.065 11.97 11.75 9.975 0.049

.055Uterus length(cm)11.
11b13.62b16.32a14.22b0.039Vagina length(cm)12.06511.9711.759.9750.049 *Stand
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ent letters between columns indicate a significant difference. (P < 0.05)H.G. MOHAMMADI et allnfundibulum
(or funnel) length: In

fundibulum length was significantly increased by hormone injection in treatment 3. (P < 0.05)Ampulla or
magnum length: Ampullal

ength was increased by hormone injection in treatment 2 but it wasn’t significant. (P > 0.05)Isth

mus length: treatment 2 increased Isthmus length numerously but not significantly. (P > 0.05)Uterus leng

a
i; 16 .32 b
15 b 14.22
" 13.62
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th: Uterus length was significantly increased by hormone injection

in treatment 3. (P < 0.05)Diagram.1. Effect of GH and testosterone injection on uterus lengthVagina lengt
h: Vagina length was insignificantly reduced by treatment 4 compared with control. (P > 0.05)According to
the above-mentioned results, the hormone injection can affect ovarian morphology. It demonstrated the definite
roles of hormonal system in reproductive system. Making decision to inject or not to inject hormones should be
discussed, because it depends on different situations and the final goal. These kinds of researches have been
initiated the new way in birds’ reproduction physiology. In next research the effects of hormone injection on other
characteristics of layers’ reproduction system will be focused.
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asya.badalyan@mail ru

Munudtwuhpyl] ' hhynpwjwuniuh wpnjhung hwpniun wnjhybwywnhnh b tpu wswiguh wqnbgnipmniup
ghunyhuutph & hunmiingnpnyhuubph dwwppulh Jpu: 8nyg t wpyk, np hswbu quupdhp, wjhybu b tpwu
wdwbgyuyp, pupdpugunid b ghnunyhuubph b hdnitingnpnyhiukph Ynughtnpughwi:

Quipuipdplr - huniingnpnighll - ghnnfhi - plnnkp Ehha

HWccnenoBaHo BIuAHME IPOJMHOM OOTaThIX IIOJMIENTHIOB TUIOTAjlaMyca-TajJapMMHAa M €ro aHajora Ha
YPOBEHb IUTOKHHOB U HMMYHOIJIOOY/IMHOB. [I0Ka3aHo, 4TO rajlapMuUH, a TaKXe ero aHajuor d15-raapMuH moBbIIIAIOT
KOHIIEHTPAIIMIO IIUTOKIMHOB ¥ MIMMYHOTIIO0YIMHOB.

Tanapuus — HMMyHOITOOYIHH — [IHTOKHH — HHTEDJIEHKHH

The effect of proline-rich polypeptides of the hypothalamus - galarmin and its analogue - on the level of
cytokines and immunoglobulins was investigated. It is shown that galarmin, as well as its analogue d15-galarmin,
increase the concentration of cytokines and immunoglobulins.

Galarmin — immunoglobulin — cytokine — interleukin

Uwlpn- b dhypnopquuhquubtph (hhywunnipjutt hwpnighsh) thnjuwgpbignipyui phwpnud hhquunmipjui Epp
JuwpJws b wnwghtihu hUdmbnnghwlwlt npbwlunhynipnitthg: Uyt npnonid E ny dhugtt wdjuy hhquinmipjui
wnwowgnidp, wy twb Yhuhjulwb pbpwgph jpipuwhwnynipniip: Punitindwgnghinwp  hwdwlwpgh pepuyhtt
wnwppbph hnpuwqptignipniip opquthquh hwljuhidtlghnt nhkqhunbnnmpjutt qupgugdut ypngtunid J&nnpny nhpp
E qpuynud [1]: Dugnghwnwghtt ywpnghunid dwpndwgbpp ujunid Bt wpunwnpl] twhiwpnppnpuyghtt ghnnyhuubp® hu-
nbnyht (IL)-1, -6, -8, TNF-o, huwnbkpdtpnu-oo b wyjh, npnlg wpnwuqunnidhg b dkyp djpiuh nt phpwju peoh htwn
thnhiwugnbkgnipeiniiihg kb juwhiqws nne wwpninghwljwi ypnghutikpn [9]:

Mintnp ny vhuyt yupquynpnid k hdnih hwdwlupgh $nruyghwitpp, wy) twb wyy hwdwlwupgh opquutkphg
Uty & [4]: Zhynpwjwuniup thjpnublptnnp tipnubbpnd (N.Paraventricularis and N. Supraopticus) tnp ghwinljhutkpp
(PRP- proline rich peptides) . Up pwpp huwnbpyyhtuubph jEhuwuhbpbqh wdyuyutpp Jyuynd b, np hhynpwjwdniuh
ubjpnuklpbnnp Ynphqp YEunpnt Ehwinghuwinod nigbnh tpnubypbnnnp huinit hwdwlupgh hwdwp [5,7]:
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Cwn wy] hdm indnnmjjunnpbph weluympmniip Jyuymd t, np hhynpuwjuuniuh tbjpnubkpnnp pohebpp upng
kb hwdwpyt] npuytu tbpoutptnnp punth hwdwlupgh pehettn: Lpwip uhtiphqnud ki hunitundnnnijjunnputp, npnup
uypnutypbunp punmt hwdwlupgh wqpupwiughtt dobynyikp B Zwnmdy hbnwppppmipmit £ ubpuyugtnud
utypnhhwyndhgh b hhynpuwjwdniuh tpnublptnnp gpuitingibphg wwgwwnyws wnjhytuwwnhy quupdhip b tpw wswbgyuy
d15-quyupuhtn [6]:

Uju hbunwgnuinipjutt tyuwwuwlp uyhunwl dyubkph opquuhquh huntuninghwlwi gnigwuhputph Jpw
qujupuhtp b tpw wswhgyuh wqpkgnipjut niunidtwuhpnida b

Ynip b dbpnp: Zbnwugnunipyut hwdwp dipgdlp Gu 18-20 ¢ dwpuuh quiiqiudny ny gduyhlt uwhwnwly dlukp, npnug
ubpdubughtt tkpuplydly k16 quudw pudubsutnyg qujupuht b 24, 48, 96 d, 10 op L 30 op htwnn upwnhg Ypgyk k wpmnit’ npnokyny
opquithquh hunit Jupquyphdulh gnigwuhobp. wpub ohdninmid huwnbphht (IL)-1-o,-4,-8-h, TNF-a-h, IgG —h, IgM-h
wuwpnibwlnipniup:

‘Lnyu gnigwuhpubpp npnpdt) b twb 18-20 ¢ dwpduh quuqyuény ny gduyhtt uyhwwl dyubpht tnyb pwdubswhny d15-
quiyupdht ikpuplkinig htnn:

Shuinjhuittph b hunitungnpnyhbtbph dwuppulp  quwhwnydl; o pdntindbpdbinnwnhy  wbwjhgh  dbpognyg®
hwdlwyuwunwupwiwpup “UPA-BECT” U “BioSystems Unr 310757 nhtwgkuwnubph oguugnpddwdp: Upnynibpubpp npnodly Bu
huntindtpdbunwunhy whwhqunnph dhongny: Shnnlhukph puwbwlnipmniup (yg/up) hwoguplyty k wnpudwswihhs Ynph jupnigdwi
dhongny: Upmyniupubpp swthyl) Eu uybljunpndnunndbnpny 450 ud whph Epjupnipyudp:

Npnihiin] hwpniun whupinhnh (M2M) wpweluyhtt jurmgduspp ntuntdbwuhpyly b dwu-uybljnpu) wiwhqh dhongnyd bt mth
htwnlyu) Yueniguspp' Ala-Gly-Ala-Pro-Glu-Pro-Ala-Glu-Pro-Ala-Gln-Pro-Gly-Val-Tyr [4,6]:

Upmynitiplkp b phinuplnl; Ugyhinwl) dubkph wippub pghgmljnd 16 dlq pudubyunhny qupupdhtt thpuplting hknn
npnoytyp E dhpohthu wgpbgmpmniip huniingnpnyhuutph  (hnwdnpuy onquil)) b ghunyhuubph  (poowyhtt  onuily)
Ynugtiinnpughuygh Jpu:

Un. 1-hg tpimd E np quupuhth wgpbgnpjudp hwwdwpdhuubph dwwppuyh pupépugmd b phngmd
ukpupymdhg 24 ¢ htwn, nptt wybh guyumb b wpnnwhwjndws hdntinginpnijht M-h ghypnud’ dnw 7 waqud (1.7-hg
nupdby k 11.72), b uyy pupdp dwljupnulp wuwhwywingnud L ghpbu tiuub op wtg:

Unugdué nfjujitipny hinbpighuubph dwjuppuljn niah hunud nhyh tnpudughg pupdpugdui

‘Lwuwpnppnpughtt ghwnnlhutkphg nunidtwuhpyt) E TNF-a-b, IL-1-0-t b IL-8-p: TNF-o-u ppujutinginid £
Jupgquynphy b EpElunp dntbyghw popponpdwt b punitt yunwupiuh dg: TNF-a-h mbnuyhtt wpnymghwtt wiyyuhngmd k
qpuintnghinutiph htnunwpuhup, pugnghningh nidtnugnidp (2, 8]

Unnuuwly 1. Gunpuipuhth mgnbignipiniip uyhnwly djubph wpjut ghdnihh punitiuynghuljwt gnigwihoibph pw mwppbp
dudwtujuwhwinjusubtpnid , M+m

Quupuht thpullinig hbkwnn

R

E i e 24 dund 48 dud 96 dund 100p 30 Op
gG  (dg/my) 502+10.098 886+57.69 1113+66.17 1006+56.80 1151+60.22 600+34.93
IgM  (Ug/my) 1.7+0.298 11.72+0.980 13.5+1.07 14.5+0.73 13.6+0.597 2.0£0.17
TNF-a  (wq/uy 0.9-7.52 14.4+0.787 13.7+0.661 13.1+0.681 16.1+1.32 7.05+0.109
ILl-a (wg/up 8.0+0.808 89.0+4.55 90.0+5.06 20.2+0.406 10.2+0.75 9.3+0.394
IL-8 (wq/uy 14.4+0.453 76.5+4.58 100.6+3.359 194.5+13.263 55.5+2.75 14.0+0.352
IL-4  (wg/up 8.4:0.834 11.2+0.685 46.0+2.13 12.9+0.963 13.7+0.711 9.1:0.597

Ig G’ huniungnpnyhu- G IL-8" huwbkpyhu-8

IgM' hunitungnpnyhu- M IL-1a" huwbp k- 1lalL-4" hunbpkyht -4

TNF-a (Tumor necrosis fator)' ninnigph ukljpngh duljinnp
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Un. 1-hg tpnud E, np TNF-o-h dwjuppuljt wgbjugh B qujupdhth wontgnipjudp: TNF-o-t1 huinniygnud  IL-1-
o-h wpunwnpnipniip’ gniguphpbing TNF-o-h htwn upttpghl wqnpkgnipnit: IL-1-o-h dwjupnulh pupdpugnidp wb-
hpwdton Ewpyniiwd v yupnwyuintpjut hwdwn [1,2]: Zwunwng) B IL-1-o-h dwwppuyh papdpugdub ndyugubp
(Unwn mwub wiaqud )" hwudbdwnws uinnghsh gnigutthoutiph:

TNF-o-t hwdwpymd £ twb IL-8-h hugmijuinp, npp tbypnpndpjubph juplnp winhjuunnp B wowe phpkng
Jtpohutkiphu dwuuwyuljut vhgpughwi nuyh poppnpuyhtt opwiju b tpuig nigpuibmijjughwi [1]: IL-8-p pupdpugumd k
ubjnpndhubph ntwlmpmiip wonbqhuygh tjuundwdp, npp oppiwswth whwp b ninkygdh bpwbg pwgnghnnwp wl-
nhynipjut pupdpugdudp [3]: Zwunwnquws b, np IL-8-h wwupniwmpniip wpju shdnitynmd th pwth whqud pupdp &
quupuht vinugus YEunuuhubph dnw:

Ququpuht ukpupybing 48 U 96 ¢ htwn quupuhtt vnwgws djukph wput shg&mlnud IL-4-h pubwuynipeniiup
Juqunud £ hudwyuwnwuppwwpun 46 b 12.9 wg/d), hulj wyn gniguithop uninighsnid Juqunud k8.4 wyg/dy:

Lnyt gnigwihpubpt numudbwuhpytp b twb ny gdughtt uyhwnwly djubph wput oh&mynd  d15-quiyupdhi
ubkpupytnig htunn: b wwppipnipnit quyupdhi-h' d15-qujupdhth wontgnipmniup ngpulinpdnud | 24 ¢ htwnn:

Uju nhwypnud IL -4-h, II-8-h , IgM-h , IgG-h . TNF-a-h Ynugknpughwi 24 d pupugpmd nnunwimd k tnpduyh
uwhdwbubpnud:

96 d htunn unwuguws nfjujubpny’ tputg dwwppuyt nith dhumd nbwh inpdughg pupdpugmd: Ujn wbih
wiljuhwyn £ IL-8-h nhupmid (18.39 wiquud®  14.4-hg nupdky E 264. 95), b IgM-h nhypnid (31.76 wuquud® 1.7-hg nuipdl k 54)
(wr).2):

Cunhwipuuwtu, dudwbwljulhg jEluwpuimpjut mbuwftnhg, onwp dwpdhtitiph wqpgnipjudp opquithquh
humit ntkwlghwtt Yupkh b phink] npybu wnuuwuhy ypngbu'® mnnyuws thnphnpuynn wuydwitbpmyd  hndknuinwgh
wuhuwbdwbip: SYyuy gy pnd Yupth E Eupwunpt), np quupuhtin gnigupbpnud £ hdniindngnijjuinnp wqpbgnmipeinii:

Unniuwy 2. d15-qujupuhth wgpbkgnipniup uyhunwy Ujubkph wpyw oshdnthh npny hunbpyhuutph o
hunittwgnpnyhubph dwjupgulh ypu mwuppbp dudwujuhundusubpnud, M+m

d15-qujupupt ukpulbkniyg htwnn
Punitiuing. gmguithpubp | Unpuw  n=5 | 54 gy 48 dud 96 dud 10 Op 30 Op

IgG  (Ug/my) 502:10.098 | 492+11.58 | 679+62.42 | 1895.5:98.46 | 1264+84.7 | 480+34.12
Ig M (dg/np) 1.7+0.298 2.35+0.218 | 47.1:0.680 | 54.0+2.84 15.63+0.968 | 1.5+0.316
TNF-a (wq/up) 0.9-7.52 102.5+7.02 | 13.8+1.04 35.35+1.334 | 15.2+1.34 6.09+0.47
IL1-a (yg) 8.0+0.808 19:0.767 | 20+0.359 18.7:0.394 | 14.2:0.958 | 7.8+0.132
IL-8 (ygil) 14.4+0.453 13.8:0.601 | 208.1+2.551 | 264.95+2.11 | 42.2:0.408 | 15.3+0.552
IL-4 (ygil) 8.4+0.834 9.5:0.659 | 18.8+1.18 | 24.2+1.64 17.5+1.27 | 8.9+0.094
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Uunugus wnfjujutph Jhpndnipmiup gnyg b nwghu, np ypkywpunttpn skt gnigupbpnid thqunhy wqntignipni
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THE IMPACT OF VESICULAR ARBUSCULAR FUNGI ON THE
YIELD, FREE PROLINE CONCENTRATION AND RELATIVE WATER
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CONDITIONS

M. A. NAZAR], S.S. HARUTYUNYAN

State Agrarian University of Armenia
axvamazik@mail ru

In dry stress conditions in the leaves of wheat and barley the concentration of proline increases and the
amount of relative water content decreases in the tissues of the plant. The vesicular arbuscular fungi of the strains
of Glomus mossea, Glomus intraradices, Glomus etunicatum, Glomus caledonium, as well as a mixture of them ac-
tively favor the formation of symbiosis with wheat and barley, which leads to an increase of the ability of plants in
water uptake from rhizosphere and a decrease in accumulation of proline in the leaves compared to the control.

In variants treated with fungi a significant increase in the yield of the grains has been stated.

Dry land — vesicular arbuscular fungi — symbiosis — proline — relative
water content — wheat — barley

Onpuyghtt wuydwbbbpnid gnpkuh b qupnt mkpbitkpnid tjungnud | ypnihth pubwlnipjut wgbugnud b pnyubph
hjniujwspubtipnud 9ph hwpupkpuljut Wyupnitbwlnipiub wjugnud: Chghiniyjup wppniulnyjun uiljkiph Glomus mossea,
Glomus intraradices, Glomus etunicatum, Glomus caledonium nkuwljutipp bt tpwig pwntnipnp wijnpynpbt tywunmd B
pnyubiph htw updphngh wpwewgdwip, nph wpyniupnid gnplh b qupnt wpdwwnukph Ynnuhg wkjuwinud £ oph G-
unudp nhqnubbpughg bt tdugqnid wypnihuh Yninwlnudp mbpbbpnud uinnighy poyubph hwdbdwwn: Uuljkph Yhpundwi
nupphpulubpnud tjunbthnpht wykwinad £ iwb hwnhyh pippp:

Onpuyhl hny - JEqhinyup wppniulnyup ablkp - uhuphng - wpnjhl -
oph hwpwpkpulub wupniwlnipni i - gnpki - quph

B 3acyuuiMBbIX yOIOBHAX B JIMCTBAX IIIEHULB! U SIMEHS HaGIIOAAETCS IOBBIIEHNE KOHIEHTPALWHY [IPOJIMHA U
YMEHBIIEHNE OTHOCUTENBHOIO COAEPYKAHWS BOIBI B TKAHAX pacTeHWil. BesukymsapHO-apGycKysspHble IpuGbl BUAOB
Glomus mossea, Glomus intraradices, Glomus etunicatum, Glomus caledonium, a Taxxe WX CMeCh, aKTUBHO 0J1aro-
IPUATCTBYIOT (OPMHMPOBAaHMIO CAMOMO3a C PacTEHMAMH INIEHWUIBl W SUIMEHS, B DPE3yJbTaTe Yero IOBBIIAETCS
CHOC06HOCTB IIOTJIOIIEHMA BOJIbI KOPH}IMI/I us3 pI/IBOCq)epBI " CHUXXeHue aKKyMyJIHHI/II/I ITPOJII/IHa B JINCTHAX 110 CpaBHeHI/IIO
C KOHTPOJIbHBIMY PaCcTEHHUAML.

B BapuanTax ¢ npruMeHeHNeM IPHGOB OTMEYaIOCh TAKKE 3HAUNTEIIEHOE [IOBBIIIEHYE YPOKAHHOCTH 3epHa.

3acynrinBas movpa — Be3HKY/IAPHO-apOYCKYIAPHEIE TPHOBI - CHMOHO3 — IIPOJIHH -
OTHOCHTETFHOE COZEP)KAHHE BOZFI — MIIEHHIIa — ATMEHbP
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Dryness is one of the most critical stressful environmental factors, which affects agricultural production in
arid and semi-arid regions and results in a decline in production [4, 5, 10, 12]. With average annual precipitation
of 250 ml, Iran is among regions which experience dry stress in most of its dry land areas during the growing sea-
son [13].

Vesicular arbusculars are categorized as fungi which form symbiosis with different types of crops. They
belong to the Zygomycetes order. In this symbiosis, as the fungus takes its required carbon in, it leads to more
water and nutrient uptake by the plant and improves its growth [7]. In addition, multiple advantages have been
reported, such as higher growth of the plant, higher yield, and greater resistance against biotic and abiotic stress
[19].

According to their dependence on the above-mentioned fungi, plants differ from each other. Generally,
the dependence of crops on these fungi range from very high to very low. The impact that fungi had on the wheat
grown under moisture stress in a 75 day period shows that the dry mass and the amount of the output of the
wheat inoculated by fungi had been two times as much as in the control plant [3]. Also, it is reported that the
hydraulic conductivity of the root in mycorrhizal plants had been higher than that of the similar non-
mycorrhizal plants [1]. Many eco-physiological studies put stress on the fact that mycorrhizal symbiosis brings
about a decline in the amount of water [16]. Dry stress is in fact a decrease in hydraulic potential of the soil. Un-
der such conditions the plant reduces its osmotic potential through concentration of osmotic components,
including prolin amino acid [11].

The accumulation of proline in the tissues of plants which have been dehydrated was first reported in 1954
[15]. The increase in the concentration of this amino acid is connected with the disturbance of metabolic
processes in the plant [8]. Other investigations suggest that proline plays a dominant role in osmotic processes in
wheat tissues under dry stress [15]. Also, dry stress leads to a decrease in the relative water content (RWC) and a
decline in the uptake of dioxide carbon and consequently, to the reduction in the yield of the plant.

Materials and methods. In this research, we have tried to examine the impact of the symbiosis between different strains of
vesicular arbuscular fungi on the yield of Triticalea and barley under dry stress (dry land). The investigation was implemented in
Kuhdasht County, Lorestan Province, at an elevation of 1200 m above sea level. Precipitation mean of the region in a ten years
period was less than 390 millimeter.

Table 1. Results of physicochemical analyses of the examined soil

C M z F K P Sand  Silt  Cl CaCO3 N FC
4 1 L = Texture an - y 2 EC(ds/m) pH
mg/kg %
light
079 42 097 31 228 62 29 48 23 53.5 0.062 28 0.9 7.6

loam

Table 1 contains the physicochemical characteristics of the soil in the region. According to international classifications,
the used soil belongs to the semi-desert type of soils.

Precipitation in the region confirms that crops suffer moisture stress at the end of April (grain-filling period). During this
period the efficiency of different strains of vesicular arbuscular fungi (strains Glomus mossea, Glomus intraradices, Glomus
etunicatum, Glomus caledonium, the mixture of the mentioned strains) was studied on Triticalea and barley. The results have
been compared with the control (without application of fungus).

After the emergence of the flag leaf, two flag leaves were picked from the experimental plot to measure the concentration
of proline amino acid [2]. The relative water content (RWC) was measured by the following equation [10].

RWC=(Wf-Wd)-100/Wt-Wd
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In this equation, Wf is the weight of fresh leaf, Wd is the weight of the dried leaf (dried in an oven at 70°C for 48 hours),
Wt is the weight of the leaf after turgidity when it is left in distilled water for 48 hours. We measured the above-mentioned
parameters to examine whether or not the colonization and improved water uptake would lead to a decrease in concentration of
proline in the leaf and to an increase in relative water content. Also, Grind line Intersect Method was applied to evaluate the
amount of colonization of Triticalea and barley with each strain of the fungi [6]. All the data obtained from the experiments have
undergone mathematical statistical analysis [17, 18].

Results and Discussion. The obtained results suggested that the colonization of Triticalea and barley had a
very significant effect on the free proline of the leaf, the relative water content, and the yield. The amount of
proline increases in the leaves and other parts of the plant under dry stress. In variants treated with fungi the rate of
colonization is 5% higher than in natural conditions (tab. 2). Among fungal treatments, Glomus mossea variant had
the highest percentage of colonization and Glomus caledonium variant had the lowest colonization in the
Triticalea’s root, but there was no significant difference between the fungal treatments in the barley roots. The
concentration of free prolin in the leaves in different treatments shows that the concentration of this component in
the plants under treatment by the fungi was lower than that of the control so that at the level of 5% probability they
are significantly different. The concentration of free proline in the leaves of both plants showed no significant
difference among all the variants. Also, there was no significant difference between the fungal treatments. Also after
the comparison of the relative water content in different treatments we came to the conclusion that the plants under
fungal treatment had more moisture in their tissues compared with that of the control. Among fungal treatments
Glomus caledonium treatment had the highest and the mixture of four strains had the lowest percentage of relative
water content. The plants under fungal treatment had the higher yield than that of the control, so that at the level of
5% probability they were significantly different. Among fungal treatments, Glomus mossea treatment had the
highest and Glomus etunicatum treatment the lowest yield.

Table 2. Comparison of average symbiotic effects of vesicular arbuscular strains on colonization, concentration of free proline,
relative water content and the yield of Triticalea and barley

Crop Treatment Yield R})VC Proline Color;1zat1on
(kg/h) (%) (mg/gr leaf) (%)
1 (with
Control (without 1923b | 695b 4699a | 16b
fungi)
Glomus mossea 2551 a 76.69 a 42.87 ab 28.50 a
Triticalea Glomus intraradices 2464 a 76.18 a 4291 ab 28 a
Glomus etunicatum 2404 a 75.47 a 43.03 ab 28.25a
Glomus caledonium 2504 a 77.53 a 41.63 c 27.25a

mixture of four strains 2485 a 74.27 a 43.52b 28 a
Control (without fungi) 2093 a 68.44b 45.62 a 14.25b

Glomus mossea 2501 a 78.36 a 44,05 a 24 a
Barley Glomus intraradices 2363 a 76.24 a 43.30 a 22a
Glomus etunicatum 2357 a 76.03 a 4411 a 22a
Glomus caledonium 2466 a 79.60 a 42.30a 2425 a
mixture of four strains 2408 a 76.16 a 4381 a 24.25 a

Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level using Duncan's Multiple
Range[17].

When plants are exposed to environmental stress such as dryness, salinity, heat and so on, they combat them
by storing osmotic adjustments. Osmotic adjustments mostly include amino acids, carbohydrates, some inorganic
ions, hormones and proteins.

Prolin is an amino acid which is active in the osmotic adjustment phenomenon, playing a major role in
developing and maintaining osmotic pressure.
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The increase in the concentration of proline amino acid helps the plant with osmotic adjustment. During dry
stress, prolin concentrates in all the organs of the healthy plant. However, the amino acid concentrates most widely
and extensively in leaves. In the process of osmotic adjustment, turgidity and the processes dependent on it
continue under water shortage conditions. Therefore, osmotic adjustment helps the growth and cellular
development in the plant under water stress [15].

In an experiment conducted to compare osmotic adjustment in different genotypes of wheat and barley it was
determined that the varieties with high osmotic stability in their tissues show more stability in their yield under
different stressful conditions including dryness. Dry stress results in decomposition and a decrease in concentration
of protein in mature leaves and, as a result, amino acids, such as proline, begin to increase [20]. The rise in the
concentration of prolin under stressful conditions may demonstrate its probable role in osmotic adjustment. Also,
researchers show that dry stress leads to a decline in hydraulic potential of the plant and relative water content [14].

In this study, the control treatment has the highest level of prolin in its tissues due to the dry stress
dominating the region. On the other hand, fungal treatments have experienced less stress and less concentration of
prolin in their tissues due to the role of the mentioned fungi in the improved uptake of the moisture present in the
porous space of soil; so that the control treatment, compared with other treatments, has more proline in its tissues.

But it seems that the existence of symbiosis and formation of colonization between the plant and fungi lead to
the more effective uptake of moisture from the soil and it makes its presence felt when the amount of RWC
increases. On the other hand, the effective colonization creates more effective conditions for water uptake by the
plant in grain-filling period.
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Bppenmuyhtt hbnwgnuinmpynibitipny] hwunwnguws k, np Upuqusnunih dwpgh Bpnwph winwnthnpdunbnudwuutpt
nikgh) B nujnnunh pppoipitipny pupdp ptulbgyusnipinil, npnig nhd jupnpunnp, pudiyuljuyhtt b wpwgpuljui top-
Abpmud Bacillus thuringiensis wkuwljh wntnuijut dhpwnwuyut pulpntphwttpp gngupkply o jEuuwpwbwwi pupdp
wpnyniiuy bnnt e

Uhowmnuwuwwi pulpunkppwikp - nuljlnnin - jEhuwpuwbwlul
wipynilunjlwnnipinil - gngnid

MapupyTHEIME HCCIOBaHMAMY YCTaHOBJIEHO, YTO JIECHBIE OIIBITHBIE Y4acTKM TTyKypa AparamoTHCKOTO
Map3a MMeJM BBICOKYIO 3aCeeHHOCTh TyCeHWIIAaMH 3J7IaTOTY3KH, IIPOTHB KOTOPBIX MeCTHBIe WHCeKTHUI[UJHBIe
6axTtepuu Buga Bacillus thuringiensis B TaGOpPaTOPHBIX, JeNSHOUYHBIX M IIPOU3BOJCTBEHHBIX OIBITaX IIPOSBUIM BBI-
COKYIO GHOJIOTHYECKYIO 3h()eKTUBHOCTE.

Hucexruyngaprie 6aKTEPHH — 3/1aTOIV3Ka —OHOJIOTHYECKAA
5@ PeKTHBHOCT — OIIPFICKHBAHHE

By route survey it has been established that woodlots of Ttoujour in Aragatsotn Marz were highly populated by
caterpillars of brown-tail moth, against which domestic insecticide bacteria of Bacillus thuringiensis species showed
high biological effectiveness in laboratory, allotment and full-scale experiments.

Insecticide bacteria — brown-tail moth —biological effectiveness — spraying

Zujuunnuih  Zwbipuybnnipjutt whnwniubph  wuownwywinipjut  gopénd - Uk E Juwuwwnniubph  phd
wpnitwybn b oppwlw vhowduyph hwdwp whifunwiq htntigpugdus yuypwuph juquuybpydwb towtwlnipniup:
Lwih np whnwniubph Juwuwlwup opquthquutph ghd phthwlut tputwyny wuypwpp jupny k wnwewgub] opowlju
dhowjuyph hwdwp dh owpp wbgwiluwih hEnbwbpubp [3, 9, 10] hunbgpugws wwypwph hwdwlupgnd
hwdwohiwnphuwyhtt wpulunhuynd nipe npwnpnipnil k pupdynid hwnjuwbu jktuwpwbwljut wwinpuwuwnndjubkph
Yhpundwp: Uwipbwpwiwlwb  (ubfuygh, pwlnbphwlwb, Jhpoiuugh) wwwpwunndjubph  owppmd  Bacillus
thuringiensis nkuwljh hhdwt Ypw uinbnsyusd puljinkphw-
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Jui yuwnpuunnukpt widunuwig o dwupguig, nwwpwpmnit jrunuhubph, djukph b oginujup Funnudnduniiugh
hwdwnp [4, 8]:Zujwunuwiunid Juwuwlup dhpwwnbtph nhd jEuwwpwiwlwb bnwbwlny wguypupnp (wyn pynud bub” dwb-
ptwpwtwlui) tkpuynud juqunud E yuypuph pughwinip swdwih 1-2%-p, npb, whjuulws, puduljuithtt gusp gnt-
guithy b Muwp dudwiwyh hpudwjwlwbt £ bhwdwpl] puyunbphpwluwd huubjuhghnubph nbuwwihs oppwlju
dhowjuyph hwdwp wigunuig JEhuwpwtului pupdp wppnmibwdbnnipjudp b wqnpdwb juyt uybklnpny odnqus
Bacillus thuringiensis mbuwh huyjujwi dhownwuwwhbpny:

Glukny Ytpnuojuihg’ dbp wnel fuinhp E ppyk), wqndwh uykinph wupqupuidut tywinulyny, jwpnpuwnnp b
nuownwjhtt (pudiyuluwihtt b wpunwnpuiwb thopdbp) wuydwitbpnud npnok) dbp Ynnuhg (Entwghtt onuljwynp
Ubwnwpuwgnndh (Malacosoma parallela Stgr.) dwhwgws pppniptbinhg (ptwljut dwhwgnipmnil) whownws Bacillus
thuringiensis whuwljh BT E-3, BT AP-8, BT AM-22 b wptwbwghti pyhyh (Agrotis segetum Schiff.) pppniptitinhg wpwwngwus
BT CM-25 puljuntphuljut snwdubph Jhuwpuwbuluwd wpynibwdbnnipniup nujbwununh (Euproctis chrysorrhoea L.)
prpniputph nhd: Ukp Ynnuhg wigwnqusé Jtpnuojuy snwdubpp wyuwhwywignid Eu Gpljpugnpsnipjutt b pnyubkph
wupnywinipju ghnwlwh Yitnpnunid  (p. Eovhwshi):

Ynp b dkpnn: Zbwnwgnunmpnibbbkpp junwpdl) o 2011p. Qupnpunnp thnpdbpp' hodthuh 13-27-p, pudiyuljughte b
wpunwunpuljut thnpdbpp’ hwdwwywwnwuppwbwpwp hnithuh 24-hg dhtigh hniyhuh 3-p b hnihuh 26-hg Uhtish Juwuwinnih
hwnpuiywlunpnudp)® 11-4b 540 swsjwuqpny phduygh opowimljubpnid:

Zkinmwugnuinmpjub ynip ki hwinhuwgl) nknuljwb pulntiphuljut dhpwinwuwwukpp (BT E-3, BT AP-8, BT AM-22, BT CM-
25), npnug wnwybk] wpynibwybn junnipniup (600 o uynp/d) hwunwndl) b hwpbwjui hbnwugqnunmpnibibpny, hsybu twb
wrplwnpuyhtt (kyhnnghy wwupuwunnyp (@0 3000 UU/Ag), wiwnwnughtt Swnwnbuwlubtphg' Ywnuht (Quercus macranthera):
Tuwonuwht  wuydwibbpnd  Juwuwlup dhgwwnh  phd thnpdbptt ppwwbwgdl) Bu Upwquénwuh  dwpgh  @penigph
wlinwninbnudwubpnud:

Uwnighy ki hwiimhuwgh) Juwuwinning phulbgyws, puyg sgnnjus jununt swnkpp ((upnpunnp yuydwbibbpmd® sgnnjus
&nintpp), swhwidniy® (kyhnynghnh 0,1%-ng opuyht juwhunypp: Enppudswdu (pudiyuljuyhtl) thopdkpnid gnnnudubpp juwnwpdty B
Ozdesan dwiljthoh Ukgph, hul] Ukdwdwyuwy (wpiunpuljuiy) thnpdbpnid® OBT-1 dwluhoh wpwljinnpuyhtt upuljhsubpny:

Puljnbphwljut dhpwwnwuwwbbph jEiuwpubwljut wpyniiudbnnipmniop npnoyt Ehudwdugt dkpnpuljut dbntuplubph
[5,6]:

Onpdtuwlul nuppkpuljubp niukgh) ku 3-5 plungnipmni:

Zhnmwgnuinipjub wpiyniupibpp upwplyl) bu dupbdwnhjuut Jipnsnipjut’ pun hwbdtwpupuwlwitkph (1, 2]:

Upym bphkp b phinuplnunl; Twpnpunnnp hbnwgnuinmpjut wippmipttpn] hwununndby b np thnpdwnljws BT E-3,
BT AP-8, BT AM-22 1 BT CM-25 Ynijinnipwy hinmyutpp (hwnp' 600 Ui uwyynp/d)) nujtnnunh I-IIT hwuwlh pppoawpttph ghd
gnnnidhg 10 op wbg gmgupkpnud Lt pupdp’ hudwywunwupwbwpup 84,4, 80,0, 955 L 93,3%, Yhkuuwpwiwlwh
wpryntbwybinnipnit (wr.1):

Unmuul 1. B7wkuwilhh Ynipinnipuy hbnnjubph jiiuwpwbwljoh wpynibu] binmpiniup nuljtinnunh I-1IT hwuwlh ppeoipibkph niad

lupnpunnp wujdwbibpnud
Yhiuwpwbwlub wpynibtw]bnnpynith pun
o Ewﬁiﬁ?&ﬁg&%ﬁﬁiﬁﬁim };mquﬁnd;ﬂllo hphzlllllmqul}éb & I:ridmljll_u:o/o
BTE-3 45 %31 %5 %z %éi %{;—1
BT AP-8 45 % %f %f %&Q %&Q
BT AM - 22 45 %Q %z %il %i %ﬁ
BTCM-25 45 6_;')2 %ﬁ %éz %ﬁ %ﬁ

* Unynuuwiljubp 1, 2, 3-nud hwdwphgnud phipgws i jhluwpubuut wppmbwybnmpjut gnigwithpubpp, hujnwpupnud’ dwhugus
prpniputph pwbwlnieniup:
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Unwgws wfjujutpp htwpwynpnipnit phdbntkghtt pujubphuljut dhpwwnwuwwibph thnpdwpynudubpp
owpnibwll) bl wtnwnnbnudwubpnud:

Eppnuquyht b unnwghntwup  hEknwgnunipniubph wpyniopttpnd  hwunwnduws &, np pudiyuljuyht
thnpdunbnuuwubpnid nuljnnunh ppenipttph funnieniup junune vwqupeh 1 gdwdbnp gninh ypu dhohtt huoynyg
nwwnwiyt] £ 1,47-2,57 pppniph vwhdwbtbpnud, b wyn gnigwthop hwdwwywunwuppwt) E $hnndwugh munbuwmlu
Juuwuwlupnipjui ptdht (1-3 pppnipy/gdudbnp &ninh Jpuw):

Pudbjuljughtt thnpdkph wpyniiputinhg wupqdty b (wn. 2), np thnpdwplyws BT E-3, BT AP-8, BT AM-22 u BT
CM-25 Unmiunipw) hbEnnijubpp quonughtt wwydwbibpnd  (whnwpnbnudwubpnud) tnybybu nuljbnninh I1-1I1
hwuwlh pppnipttinh nhd gnigupbpnud o pupdp, hwdwwywnwuppwbwpwp' 84,1, 79,6, 94,3 1t 92,4% Yhuuwpwwlw
wpynibwdbnmpenil: Zwoyundwb 3-7 opkphtt Yhhuwpwiwlwt wpymbwybnmpui gniguihotbpp bnk) ku
hwdbdwwinwpwp gusp b Ynyunnipu) hinnijubph wwppbpuyubpod pughwinip wedwdp wunwdb) 36,7-hg (BT AP-8)
90,0% (BT AM-22) uwhuwuubkpnid:

niuuly 2. BT nkuwiyh Ynyunnipuy hymljuk Lluwpwtuljut wipyni ubnmpgniip nuljtunnunh -1 hwuw mnutph ntd
{unipur I P DIy oyniup Pppmphtp
pudiyuljughtt thnpdbpnud (@pnignip, 2011p.)

Yhuwpwtwlul wpynibwdbnnipniit
Uhowtnuuuubih Pppniputph puinhwinip pubwlp puwn hwpyundwl optiph® uwnnighsh
2 " I wnwpphpwlnud, hwn Sowndwp, %
3 5 7 10
47.7* 614 81.8 84,1
BTE-3 u“ 21 27 36 37
36.7 55.1 735 79.6
BTAP-8 9 18 27 36 39
58.6 81.4 90.0 94.3
BT AM - 22 70 4 57 63 6
60.4 7.7 849 92.4
BTCM-25 53 3 38 e 9

Ukbwdw]uy (wpnunpuljui) gnpnudubph hwdwp twjpuwntu]ws winununbinudwuebpnud nujiuninh ppeowputph
Uhoht puiwlnipiniip thopdbwljut nwppkpuubpnud (Wkpunyu’ winnighs (sgnnqus) b swhwindnipwght nuppkpuljubpp)
nunwi]l) b 1,42-hg (BT CM-25) 2,08 ppenipph (BT AP-8) uwhdwtbbpmd b bnhp b Juwuwinmp nbnbuwlub
Juwuwljupnipyui okdnud:

Uhowunuwuwwtt BT E-3, BT AP-8, BT AM-22 b BT CM-25 inyunipw) htinnijukphg mmipwpwtympp gnnyty £ by
htljinwnh, huly swthwindnipwyht' (kyhnnghnh 0,1%-ng opuyhtt Yujunypp' 0,5 hkyunwnph Jpu

Snnuwit opp bt Juwuwinnth putwlnipjut hwyqundwt hbnwqu opkiphtt wnwnthnpduwnbtnudwutpnid nbnmuubp

skt gpuutigby:
Zhwnwugnunmpjub wpyniipibphg wupqyl) b o(un. 3), np dinpdwpdus dhpwnmwuwyubitbphg wnwygl] wpynibwdtnp
nuljtinnunp I-III hwuwlh pppnipubph nhd oty B BT CM-25 & BT AP-22 §nijinmipuy hbnnijubpp, npnig YEiuwpwuljut
wpynibuykinm pjut gniguthptbpp gnnnidhg 10 op wiig Yuquly o hmdwwwwnwupiwbwpwn 91,5 b 93,5%: BT E-3, BT AP-8 1
suthwindnipuyght [y hnnghn nwwppbpuyubpomd todws gniguthpubpp ghunwpuut inygt dudinnd bl Bu gusp b juqdty
hudwyunwupubapun 82,5, 78,8 1t 90,5%: Cuny npnwd, 10-pn opp puwljnnbphwljwt dhgunwuwwbtbph gnigupbpus
JEuuwpwwlut wpymbwdbunipjut gnigutthpubpp wuhwywin b B dhlish ppenipubph hwpoyuuynpnoadp:

Ugnruwly 3-h wfjujntiphg htnbnwd E np JEuwpwtulut wpgmbwdbunpjut wowdb) gudp gniguwithpubpp
wpurunpuljutt thopdkpnud qpuiigyl) ki gnnmdhg 3 op wig® 28,8%-hg (BT AP-8) uhuish 58,4% (BT AM-22): ®npdh upuwp
thnpdtwfut  mwpphpuljubpnd ghuwpdut ponp dudbnbbpod pughwimp wodwdp nunwidl) £ 3,1-5,3%-h
nwhdwbiibpnud, hyp hwunwwnty E hpuljubugyws thnpdbph wipduthwyun (huknt thwuwnp:
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Unnuuw 3. BT inbuwlh §mjuinnipuy hbnmjukph hEuwputojut wipnym tuninnipyniip nuljlinnunh II-IT hwuwlh ppeocpiibph niad

wpunpn pjut yuydwbtbpm (@pnigmp, 2011p.)

Yhtuwpwbwlub wpynibw]bnnpniut pun
Pppniputinh punhwinip pubwlp .
h Uwl opk Londwdp, %
Uhownwuwywitp wnuippbpunud, hun woywndwl opkiph® uwnnighsh Lowdwdp, %
3 5 7 10
412" 58,7 775 825
BTE-3 80 33 47 62 66
288 50.0 72,1 788
BT AP -8 104 30 59 75 82
58.4 80.5 89.6 93.5
BT AM - 22 77 45 62 69 7
56.3 70.4 84,5 915
BT CM - 25 71 40 50 60 P
Lkwhnnghn 05 53,7 64,2 83.1 90,5
(surthwidniy) 51 61 79 86

Ujuwhuny, hbinwgnunmput wpymbpubpn] hwunundl) £ op nujiumnh IHIT hwuwyh pppoipubph nbd

thnpduplus puljnbphujut dhpwnwuwywititphg wnwydt] pupdp jiiuwputiuljut wppyniudbnmpyudp odudws tu BT
AM-22 1 BT CM-25 owudubpp, npnup hpkug wppymbwdbnnipudp sk qhel)  swthwidnipughtt  (Ewhnnghnh
hudwyuwnwujuwt gniguithoht:

N P
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[(.Q. NURUBUL, L.+ ZUURULSBUL, [}.2. 20920 LLPUBUL,
d.z. Uurs23uuv

22 QUU Ykpwhwpwhnippui b ApgpnFynnghuyh Fpunwlui §Einnpnih

ZhppnHmnghuyh b djiwpwinippui phunpuinin
tkhachikyan@mail.ru

Quuwpylk; ot Ubwbw  1&h hhdtwlwb  Juwlukph Sphunyubunbughtt hudwlbgnipju
niunftwuhpmipmiiibp: Zknwgningty ki gphunintiiph nbuwljuyhtt juqdp, putwuljuljut o npuljuljui gniguthpubph
ulignuuyghtt phtudhljut: Zunnily npwunpmipnit | qupdyly Shunnujuilpinninid wnhw juupnwljwbws ophudmnutph
nbuwluyht yuquht, npp optiph opquitwjutt wnununjusnipyut gniguithy k:

Spunnwyuilunnk - mkuwluyhh juqd - jEhuuqubagyws - opp npul

HPOBe,Z[eHLI HUCCIeI0BAaHUA (bI/ITOH)IaHKTOHHOI‘O C006H.LECTBH OCHOBHBIX IIpDMTOKOB 0O3€pa Cesam. I/I3yqu
BH,I[OBOfI COCTaB BO,I[OPOCJIefI U IaHA Ce30HHAA AMHAMUKA TmoKa3arejaed KOJIMYeCTBEeHHOTO U KaueCTBEHHOI'O COCTaBa.
Ocoboe BHMMaHUE YZA€eJIeHO BHAOBOMY COCTaBy CHHE3E€JIEHBIX BO,Z[OPOC)Ief/'I, KOTOpbIE ABJAIOTCA HMHINKATOPaAMN
OPraHHUYEeCKOIO 3arpA3HeHUA BOM,.

DuTOMIaHKTOH - BHJOBO¥ COCTAaB - bHomacca - Ka4ecTBo BOZbI

The phytoplankton community of Lake Sevan main tributaries was studied. The structure of algae species has been
investigated and seasonal dynamics of quantitative and qualitative parameters were presented.The special focus was put on
research of blue-green algae species variety that considered to be water organic pollution indicators.

Phytoplankton - variety - biomass - water quality

Ubgyu] nuph ulqputphtt Uhwbw (£&h dwlwppulh wphbunwlwb hobgdwu (20,2 ) wpyniupmd 1&h
dlwswthwlul hnthnjumpniubbpp tywunkghtt hhppotynhwdwlwpgh Ejupnbugdwip: Léh dwduwh thnppugnidp
hwiqkgptg tpw dbke pwthynn hnuptph wqpblgnipjuit dkdwgdwtp. dwpnwhwpnyg Swipwpbknujwénipiut wqnk-
gnipjul htnbwiupny ephwjup wjuquip hwpunuguy Yeuwshu mwppbpny, poitbwphdhjunitpny b hnupwenptpny
[4,5]: Zwpntp E, np (£uyhtt hwdwlupgh Jpu ophwup wjuquth wgnnid £ hhdbwlwinid ghwnwghtt hnuph dhengny:

Utp Ynnuhg juunwpyl] ki Uhwbw 1hd puthyny Jkg ghnbph epujtinwpwiuljut ntuntdtwuhpnipmnibp
upwiugnid oph npuljh pugwhuwyndwt bywunwlny: NMundbwuhpdws qghintphg Lhépp (34,0 Yu? ophwdup wjuquih
dwljtiptup b 8 Yu tplwpnipiniup), Uwpkuhup (124,0 u? b 24,6 Yu ), Upghsht (387,0 Yu2 1 49,7 Yu), Uwuphlp (680,0 Yu? b
42,4 4u) b Upthwb (250Ut U3/n) puthymd ki Uks Ulwb, hulj Qujunwgbnn (480,0 Yu? b 40,4 Yjd)" @npp Ulwb: Npujbu
opuljkluwpwiwu gnigwhy' puwpgl] b numdbwuhpdt)] B oghnbph $hunyjuijuniughtt hwdwlbgnipemniip:
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dhunyjuuntp gpuyht ynhwdwlupgh wwppbphg £ npp opp npuh juplinpugny gmguithpubphg dkyu
Shuinyunnh hughjunnpughtt hwnmpniabbpp npooynud B hyybu tpu nbuwluyhtt juqdny, wjtybu § pw-
twjuljul qupqugdui gniguhoubpny [3,6,7]:

Yymip I Wkpnp: Ughaunnwtiph hudwp ymp kb Sunwyly 2008p. dwipinhg Uhiish 2009p. dumin plljus dudwbumljuhwindusnid Ubwtu
1h& punhynn Ykg gkwnbphg (Funjunwgbn, Upghdh, Lhép, Upthw, Uwipkithu, Uwuphly) Epgyws thnpdwindnipbbpp:

Onpdwiiinubph twpptwlui b jupnpunnp Wwlmdubtpp junwpdl) o pun bhppoiynnghuynud. pugmgws dudwtuljuiljhg
dUtipnnubph [1]: Linwubpp $hpudty Bu $npdwghiih 4 %-ng jndnypny, Eupupyyt) tunkgdwi 10-14 op, nphg htiunn Ytpht tnup obkpup npuitngwn
htinwgyty k uhdntth oqunipjudp N76 quqh Ypluwlyh stpnh dhgngny' hwugubiny Jtppuwljuit 10 U dwjuh: Mwiljuntughtt oppumnubkph
nbuwljughtt wunwibjhmpmniup npnpyk) E hwnnl) npnohsubph oqunipjudp [2,8,11,12,13]: dhunuyjjujuinuh pehoutiph wudhowljui
hwoqupyp uunwpyly & Carl Zeiss Jena jmuughtt dwipunhinwlh ogimippudp Lwdninh fughnud (0,1 U Swjuyny): Shunujuitjinntih
pYwpwtilp npngyty E puin hnlyun putudlih.

Ni=Noi x Dk x Dn x Vp x Dp (1)

npuitin Ni-tt i mbuwlh pdupwbwyb £ 1 | swjuwnid, Noi-t® ughnud hwpupdus i nkuwlh pjupwbwlp, D-it* gnpswlhg, nph
uhgngn] ughlph hhnwgqnudus suruip Jhpwhwpquplyly £ gpu nng dSunjuyhl, De-p'  gnpdwlihg, npp jughhh  Swjuyp
Jtpwhwoyupymu b dhish 1d], Vp-ii© junnugjus tunph dwuyp, De-u' gqnpdwlhg, npp gpwdpwphg bpgqus tdniph swjup
hwugumd t 19-h:
Muiunuuwghtt gppuninubph Yuwquigdusdp npnoyky E pun pohouitiph wthwwnwlwt swjwjubph ud Epjpusuhului
udwimpju) Ukpnnh: Yktuwquiuqyusp npnpyty k pun hbnlyuy pubtwdlih.
Bi=Nix Vi )

nputy Bi(n' i wbuwlh YEhuwquiqust k Ni(h® tpu pwpwbwlp, hul Vilh' dhohtt swdwip: Ldnipnud oppuninubtph pughwbnigp
pYwpwiwlyp b jiiuwquinggudp hwodunpyyty ku pun mpupwtugnip nkuwyh hwdwywnwujpwt gniguthoutph hwpugnidwph:

Uppymibphkp b phbwplmd: Shunyuiunbughtt hwdwlbgmput  $nphunhl juqlh numdbwuhpogejub
pipugpmy puguwhwynyws eppuimnbbpp wwwnjuwinud tu nhwnndught (Bacillariophyta), fwwnwwljwtwy (Cyanophyta),
Ywwy (Chlorophyta) W nhntwwiwy (Xanthophyta) pudhubpht: ZEnwgnunudwit pupugpnid popnp nhnwljinbpnud npu-
Julub b pwbwlulwb gnmgwuhoubtpny ghpulont] i ghwwnndughtt ophumnubpp, npnup npwbu  wiwblunnbught
$hungkingh pununputwu wnwyt] piimpugpujut Eu Jibuwsht inuppbpny hupmun qlntph b opuwdpwpubtph hwdwp
[10]:

Mumutwuhpynn ghintpmyd phunndughtt gppunintiiph pyuwpwbiwlh b jhtuwquiqgush ws wjunygty § 2008p.
quplwip: Ponp ghunwltntpmd hwinhyb) b ghwnndughtt ophuninbitph gpbpt dhiingt wkuwljuyht uqdp' wwppkp
pwhwlulub gmguuhoubpny: Qbpwlyonty b Navicula, Diatoma, Fragilaria, Pinnularia, Cymbella W Stephanodiscus ghnbpp:
Jupwiiuljp munwtty £ 4.0-356.0 hwg. pe/), Jhtumquugqusp® 0,04 - 1,2 AL vwhdwbiibpnud: Unwybjugnyt pjwputul
(356.0 hwgq. pe/) b Yhuwquiguws (1,2 g/U) gpuigyl) E dwpnht Lhdp nhunwybnmd: Sbpuljuyty bu Diatoma vulgare (Bory),
Diatoma hiemale ((Lyngb.) Heib) W Asterionella formosa (Hass,) wbuwljubpp: ‘Luqugnyl pqupwbwl (4.0 hwg. po/p) b
YEiuwquiiqqus (0,04 ¢/13) gpuatigyty Edwpinhtt’ Upthw nhnwltnnud:

Udnwitip hwdwh hwimhwty bu Cymbella, Melosira, Navicula, Fragilaria, Stephanodiscus ghntph wkuwubpp: Tthunwtnbpnod
nhunnduyhiitbph pywpwituljp wunnwin]ty b 4.0-788.0 hwq. po/, hull YEiuwquuqiubp' 0,009-4,2¢4A8 uwwhidwtiibpnd: Unw-
Jhugny pYupwiy (788.0 hwgq. pe/p) b YEwwquiqius (4.2 ¢/f®) nhudl) k hnyhhtt' Upthw ghunwljbund: dndhiwinn B
hwimhuwgty Melosira varians (Ag.) W Melosira granulata (Ehr.) Ralfs) inbuwjutipp:Upiwtip phinwjinbpmd nhunndughtt ophumnutph
pYupwiwyp nunnwingty k4.0 - 220.0 hwg. po/, huly Yrtuuquiiggusdp® 0,03 -1,2 ¢/ vwhdwbiibpnud: Qbpuilpnty B nhwnndwght
ophunintph funonp wikuwlubpp, huswhuhp && Navicula gracilis (Ehr.), Navicula pupula (Kutz.,), Stephanodiscus astrea ((Ehr,) Grun),
Fragilaria crotonensis (Kitt,) W Melosira varians (Ag,) nkuuljubpp: UnuJbjugnyt pjwpwtul) (220.0 hwg. pe/p) b Yhiwwquiigus (0.9
q/u3) wpdwugyby S tnytpkphtt’ Lhdp nhunuljinnud:
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2009 p. thtunpjuphtt ghnwlbuntpoud phwnndughtitbph pdupuwlp wnwidl] ' 24.0-3.700.0 hwqg. po/;, hul
JEuuwquiqqusp® 0,1-16,3 ¢4l nwhdwtibpmd: Ghnwghtt hinnuyuitjinnimud ghpwlyonty Bu Fragilarsa, Navicula, Cymbella,
Melosira, Asterionella, Diatoma, Stephanodiscus, Cyclotella, Gomphonema, Pinnularia W Cymatopleura gintpp: Unwybjugnyu
pYwpwtiury (3.700 hwgq. po/p) nt YEhuwquitiqyus (16,3 ¢/u ) gpuiigyty k Lhdp qhunud, nmnuhwatunty b Fragilaria crotonensis (Kitt.)
nbuwlp, hul Eupunnuhtiwtnnubp tu tnky Cymatopleura solea ((Breb) W. Sm.) W Melosira italica ((Ehr.) Kutz.) mkuwljubpp:
Ujuqugnyl pdwpwtiuly (24.0 hwg. pe/)) b fhwwquigdus (0,1 ¢/d?) nphnwpyyt] £ Upthw ghunud: Uwpuhb sgwpniwldy) |
ghpwlpnnn ghntph Jighinwughwb, npntg Ynnpht h hwyn Bu Byt wwb Meridion circulare ((Grev.) Ag.), Diatomella balfourana
(Grev.) W Cocconeis placentula (Fhr.) nbuwljubpp: Unwybjugnyt pubtuuljutn gnigwthpubptt wpdwtugpyty u Uwuphy
nhunwltinnud’ 1.208 hwg. pe/| pun pYupwiwyh b 9,6 ¢ pun Yhuuwquitgyush:

Guilnus gppuminhlp: Zknuqnuinjus nhnwljtntpmd qupbwip jubwy ophumpitp wpdwiugndty ko dhuy dwpn b
duyhu wdhubkphtt' pun pyupwiwlh' juqdl) i 4.0 hwg. pe/ b pun YEuuwquiuqyush® 0,02 - 0,1 g/, hulj npny nhunwljnk-
poud jubiwy ophuninuibip skt pugwhwyngty: Zuynwpkpdusd gphuninutipp yunwimd tu Oocystis, Coelastrum v Tetraédron
ghntpht:

Udnwip Jutiwy ophuinintitiph qupqugdutt nkdybpp wdl) By, pyupwiwljp imunwin]ty k4.0 hwg. (820. hwg. po/j, hul
YEiuwquigqusp' 0,003 - 3,9 ¢/ uvwhdwlbpoud: Zhnwgnuindwt pipugpmu ubwy ophuninitiph wnwybjugny pubw-
Julju gniguthotipp qpuiigyt)  hnijhuhtt Upthw nhnwubnnmd” juqubnyg pun pgupwiwlh’ 820 hwgq. pe/f, bt pun
JEtuwquiqqush® 3,9 ¢Al3: Indptiwtun £ hwinhuwghy Coelastrum microporum (Nageli) nkuwljp, hull npytu Eupunnuhtiwiin
nbuwlubp' wpdwbwgpyt) Bu Oocystis lacustris (Chodat), Oocystis borger (Snow) nwkuwljubipp: Uptiwtip Yuiwy ophunintphg
hwimhwty tu Coelastrum, Closterium, Ankistrodesmus W Scenedesmus gknkpp: Lutuljulju gmguthotipp Juquby B 4.0 -
16.0 hwgq. po/] pun pYwpwtiwlh b 0,003 - 0,07 ¢/’ pun Yhwwquitggush: Ukyyuntdpkpht Yubwg ophuninubp wpdwwgpy by
kb Qudurwugbnnd b Upthuynud, hnljnbdpbpht' tnphg Qujunwgbunud, injdptphtt’ Lhépnud:

2009p. thtinpuphg dwpn jutius oppunintibph pywpwtulp juquty E 8.0-48.0 hwgq. po/), hul [rtuwquitqqusp® 0,04~
0,2 ¢/ Unwykjugny gniguithop qpuiigyty k dwpn wduhtt Uwuphly ghnnud® juquting 48.0 hwgq. pe/|’ pun pdupwwlh b
0.2 ¢/ pun Yhhwwquiquush: Zupntwpbpty o Ankistrodesmus, Oocystis, Botryococcus, Tetraédron . Binuclearia gntph
Ubpluyugnighsibpp:

Quuyunwlwing  gppumpikp: Mumdtwuhpynn  ghnbpod . juwyuwlwiws  ophdmnikphg  godhbwbnt
hhdtwlwunwl Aphanothece clathrata (Wet. G.S. West) W Microcystis aeruginosa ((Kutz.) Elenk.) nbuwljubpp, vwljuy hwiinhuty
b twl Aphanizomenon, Anabaena, Spirulina, Oscillatoria ghnbpp: Tuupunuljuiwy ophuninubph npny mbkuwlubp wnpuhly G
Unuwty Yumwbqunp &u Aphanizomenon, Anabaena, Oscillatoria W Microcystis ghintpp, npnug ks pwpwbyh b
JEiuuquiqqush wnfjuynipjniip opnud Jupnn k Junwbg bkpuyugit) dwupnljutg hwudwn [14]):

Quptwip Juyunuwlubws ophumnubph puwtwjulut gniguuhoubtpp pudujuiht gusp tu k)’ 12.0-84 hwq. po/l’
nuwn pYupwtiwlh b 0,03-0,3 ¢/B* pun YEhuwquiquésh: Udnwtp nhnwplyt) b gpbipt dhwidwb nhiwdhlju® 8.0-96.0 hwgq.
P9/l punn pYupwiwyh, 0,02-0,3 ¢/ puwn YEhuwqubqiush: Ognuinnuhtt Upghdh nhunwuljtnnmd gpuitgyl) b wnwdbjugnyu
pYwpwiiuty (96.0 hwg. po/) b Yuwquigus (0.3 ¢/uB): Indhuwlnk) t Aphanothece clathrata (Wet. G.S. West) mbuwlyp, hul
Eupunnuhtiwtin £ Spirulina sp. mbuwlin: Uptwitip juyunujutusibph pubujuljui gmguthoubpp dh thopp pupdpugty B
Juqutiny pun pywpwtwlh’ 4.0-140 hwq. po/] b pun Jhuuwquiqqush' 0,09-0,4 ¢/ Unwykjugnyt gnigmihpubtp
wpdwbugpyl) B Gwdupugbinmd” 140 hwqg. pe/i”  pun pywpwiwlh b 04 ¢/AB' pun YhEuuwqubiqush, higp
wuydwbwnpyws t Aphanothece clathrata (Wet. G.S. West), Microcystis aeruginosa ((Kutz.) Elenk.) W Aphanizomenon flos-aquae
(Ralfs.) mbuwljubiph pupdp putwuljut gniguthpubpny: 2009p. thtunpjuphtt b dwpnht juwyunuljubwsitph putwljuljut
gmguithptbpp bnty B hwdbdwnwpup pupdp, pyupwtulp Juquty £ 12.0-204 hwgq. po/), hul jhtumquitgquisn® 0,03-0,7 g/uf3:
Ohunpup wdujuw wnwybjugny gniguuhoubp gpuigyt) tu Upghdh ghnnud, pdupwbulp Yuqdl) k 156.0 hwq. pe/|, huly
Ltuw-
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quuqusép’ 0,3 ¢/ Indhtiwtnnty & Aphanothece clathrata (Wet. G.S. West), mbkuwljp, hulj dwipn wdugu pupdp gniguiihop
wpdwiwgpyt] £ Uwuphl ghbund’ juqubng 204 hwq. po/i’ pun pupwiwyh b 0.7 ¢/ pun YEhuwqubqjush:
Zuynbwpbpdty B Aphanothece clathrata (Wet. G.S. West), Microcystis aeruginosa ((Kutz.) Elenk.), Oscillatoria limosa (Ag. ),
O.Iimnetica (Lemm.) wbkuwlubpp: Upthw b Lhdp nhunwlbnbtpomd thnpp puwbwufjubpny hwimhyly b bwb phnbwuoutugy
ophuninuitiph puduhtt wwwwuny Botrydium sp. nbuwljp: Uygngkungh pywpwtulnid b YEuuwquitgusmu sgmgupbpting
npnohs nhp' nhnuljubiug ephuninutpp dhwyh jpugnty Bu nbuwljughtt puquuwquimipincip:

Ujuyhuny, nuuntdiwuhpmipniiiibph wippyniiptitinh bpnisnipiniin gnyg b wgby, np 2008p. dwnwinhg dhish 2009p.
dwpnt pijuws dudwbuuhuwnduénd ghnbkpnud ghpulppnt) Bu ghwnndughtt ophuninubpp: Sbpuluygty G Fragilarda,
Navicula, Cymbella, Melosira, Asterionella, Diatoma, Stephanodiscus, Cyclotella, Gomphonema, Pinnularia gkntph ophuninuitipp:
Yhuwnndwyhttbph wowdbjugnyt pyupwbu (3.700.0 hwg. pe/p) b Yhiuwquiiqyus (16,3 ¢/u?) gputigyt) L thtinpduphtt' Lhdp
nhunwltinnud: Fbpuljuygty B Fragilaria crotonensis (Kitt,), Cymatopleura solea ((Breb.) W Melosira italica ((Ehr.) Kutz.) nkuwljukpp,
npnbp swihubpny (hutyny junpnp' wwyuhnyt) ki pywpwtuyh m fEuuwquiggush Uk gmguuthoubp: Uoqws wnkuwljubkpp
hwinhuwtnud tu Fnpnd opuhwdwljupgtph jrtuwhtunhuwunnpbp Bu:

Quuypnuwljuiay - oppUminbiipp hwinhuwgl] o umppndhbiwbn jumdp b hwinhwl] Bu ponp ubgnuubppt’
ubkpjuywiuny hhdtwlwiumd Aphanothece W Microcystis gintipny: Updwhwqnty u twle Oscillatoria fimosa (Ag.), O.limnetica
(Lemm.), Aphanizomenon flos-aquae (Ralfs,)w Spirulina sp. nnpuhll wkuwljutpp, npnug weunipmniap epnud Jyuynud | ginbph
opquiuljuitt wninnyuénipjut vwuhte

Yuitiwy ophuninubpp, npnup pinpny L Yubqws opny opudpwptbtphtt b (&ughtt hwdwlupgbpht, hwinhyl) Eu
nwhdwbwhwl] putwljubpny: Ywtwy ephuninubpp hwdbdwnwpwup jwy B qupqugl] wdnwbp: Lputg wnwybjugnyu
pubuuljut gmguthoubpp gpuiigyty i Upthw nhnufbnnd” wuydwiwynpqus junpnpuipeohe Coelastrum microporum
(Nageli) nkuwljh pnint quipqugdudp:

Glukny gbwnbph  dhunnyyjublpinnuh punhwimp YEhuwquiqush ubkqnuughtt dhpht wpdtphg b hudwdugu
Mnuwtkiyngh [9], oph npulh Bynnqu(uwthnwpuljut gouhwndw, Lhdp, Upghdh, Qudunwugtn bt Uwuphly ghnbkph onipp
quptwl wdhubphtt jupbh E opuyl) dwpnip, hul Upthw b Uwpkthu ghnbph gnipp’ owwnn dwpmip: Udnwip, pun
pinnijws nuuwupqiwi, dwpnip ku LThdp b Uwuphly gintpp, Upghsh b Qujunwugtn ghnbph gnipp pudupup dwpnip
E Upthw ghnp omipp poy] wpunuqusd L, hul] Uwpkithu ghnp onmipp owwnn dwpnip b Uptwbp, pun plugniiws
nuuwljupgquub, dwpnp Jupbkh £ hudwnpt] Uwuphyh b Chéph, hulj pwwn dwpnip® Upthugh b Uwpkuhuh optpp, Upgh&h
Qujunwghn glintph onipp puduipup dwpnip b Qunwip own dwpnip B Upthw b Uwpkithu gintph optpp, Quujunwughnhp
ompp Jupkh t hwdwpl) dwpnip, Upghdh ghnpup’ pudupup dwpnip, Lhdp ghnh ompp' swwhwdnp wnunnundws, huly
Uwuphyhip' pny winunnungws:
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XOPOJIOTUYECKUY AHAJIN3 ®JIOPHI APUTHBIX
PEJKOJIECUH I0KHOM APMEHUU

A.C. AJIEKCAHAH

Hucruryr 6orannxn HAH PA
alla.alexanyan@gmail.com

B craThe mpezcTaBIeHBI pe3y IbTaThl XOPOJIOTMYECKOTO aHanu3a GIOpsl apuAHBIX peakonecuit IOxHO# ApmeHuu.
Boigenens! 4 reoruna u 24 reorpaduYecKux sgeMeHTa. [7I1aBHYIO poib UrpaioT apMeHo-upaHckuil (125 Bunos) u
naseapkTu-deckuii (115 BuZOB) reorpadudeckue siaeMeHTH. Pe3ysbTaThl aHaIu3a IOKAa3hIBAIOT BBICOKOE ydacTHe
reorpaduuecKUx 5JIeMEHTOB IpeBHeCPeJU3eMHOMOPCKOTO I'eO-THIIA, YTO IIOATBEPXKJAAeT IPUHAAJIEXHOCTh (IOPHI
apugHsx pepkonecuit I0xuoit Apmenuu x dope [IpesHero CpeguzeMHOMOpPba. [JaHHYIO (QJIOPY MOXHO HasBaTh
HaTeapKTUIeCKO-IpeBHeCpeI3eMHOMOPCKOM.

Aprgrsre pegrorecsa —IOxuHas ApmeHns — ¢ropa — reorpagpruieckme 371eMeHTEI — reorpaQHIecKu apear

Znpuwénd - phipdws Bu Zwpwduyhlt Zujwuwnwith  wphnughtt - tnupwinnwetbph - $ppuygh wpuwphwgpuijui
Ybpnudnmipjult wpyniipubpp: Unwbdtwgyl) Eu 4 woluwphwgpuljui whybp b 24 wphiwphwgpujut wwppbp:
Quwdnp nlipp Wunjuinud E wpdbun-hpuwtufuwt b guibupuhjujuwt wwphwgpuljut wuppbpht: 4Epnwsnt-
prwt wpyniupubpp gnyg ki g hu hhtidhobpypuwsnyju wojnwphwgpuju whyh mwppbph pupdp dwubwlgnieniip,
npt wwyugmgmu b Zwpujughtt Zujuwunwbh - wphnughtt tnupunumbbph $inpugh wunljutbkihnipeniip

Zhudhgbpypwsnyyu inpuyght: Uju $inputs unpth b widuit) yuibwpyuhly-hhudhotpypusnyjui:

Zupufuyhl Zuywunul - wphnuyhl nupwiumunbbp - npw - wohnuphwgpulul vupplp - wnuphwgpulwi
wpluy

The article presents the results of the phytogeographical analysis of the flora of arid woodlands of Southern
Armenia. 4 geotypes of areas and 24 geographical elements are separeted in flora of arid woodlands of Southern
Armenia. Armeno-Iranian (125 species) and Palearctic (115 species) geographical elements play the leading part.
The results of this analysis showed a high participation of the geographic elements of Ancient Mediterranean
geotype, a fact that confirms the classification of arid woodlands of Southern Armenia in the ancient Mediterranean
flora. This flora might be called Palaearctic-Ancient Mediterranean flora.

Arid light woodlands — Southern Armenia - flora - geographical elements —
geographic areal

OpHoli 13 BayKHEHIINX CTOPOH aHaIu3a GIIOPHI ABIAETCA XOPOJIOTHIeCKUH aHaIN3, B KOTOPOM pacCMaTpHBaeTCs
COBpeMeHHOe  PpAaCIpPOCTpaHeHHe BHJOB PpacTeHMH, Ccjaralomux uccaegyemyio  @uopy. Kraccudbuxanua
reorpadIeCcKUX 3JIeMEHTOB, U3yIeHIe COB-
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A.C. ATEKCAHAH

PEMEeHHBIX apeayioB PaCTeHHI CIIOCOGCTBYIOT BBIABIEHHUIO €€ CIIeIU(PHIECKHX OCOOEHHOCTell, 3aKOHOMEPHOCTeH
CTAQHOBJIEHUSA U Pa3BUTHA (JIOPHl U PACTUTENIBHOCTH, a TakKkKe (OPMHUPOBAHMIO IIPEJCTABIEHUN O CBA3AX (JIOPHI
IaHHOTO pervoHa ¢ GJIopoil APyTUX PeTHOHOB CIY)KaT OCHOBOM JJISI AeTalbHOTO (DIOPHUCTHYECKOTO PafiOHMPOBAHMUA.
Ha ocHoBaHuM aHanM3a apeayioB YCTAHABIMBAIOTCA TeHETHYECKUE COCTAaBHBIE IPYIIBI (IIOPHL. ODTOT aHAIU3 MOXKET
OBbITh 6a30BBIM MOMEHTOM IIPM CO30JIOTHYECKOM OIleHKe PeAKHMX M HCYe3alolIVX BHUIOB pacTeHuil. B cBasu c stum
reorpadUyeCKuil aHAIN3 ABIAETCA B)KHOM COCTABHOM 4aCThIO B MCCIENOBAHUAX PACTUTEIFHOTO IIOKPOBA.

Bompockl m3ydeHHs apeajoB M 0a30Bble IIPUHITUIBL BBIJEEHHA reorpadUYecKUX DJIeMEHTOB W3JIOXKEHBI B
pabotax Byzsda [2, 3], Tonmmauesa [16, 17], Bansrepa [1], IOpuesa [23, 24], Kieomnosa [10] u gp.. B 3aBucumocTtu ot
IieJsieil IPOBOAMMBIX UCCJIeOBAHUI HUCIIOIB3YIOTCA Pa3IMIHbIe KIaCCU(BUKAIOHHBIE CXeMbI, BBIGOP KOTOPHIX OIpefe-
JIIeTCI XapaKTepoM caMoro (GJIOPHUCTUYECKOTO MaTepHaja U 3afadaMH HCCIefoBaHMA. B  xlaccudpuranuu
reorpadUyeCcKuX 3IeMEHTOB MHEHH UCCIe[0BaTe el paCXOIATCA B 3HAUUTEIBHOM CTEIIeHH.

Kax cnpaBemiuBo ormeuaer [Topreruep [12], y KaBKasCKMX aBTOPOB TaKXKe HAOJIOZAIOTCA PasHbIE ITOJXOABI B
Ha3BaHUAX KIACCH(UKAIMOHHBIX PaHTOB apeajoB U B MOHMMAHUU X 0O6beMa. PacxoxeHns BO MHEHUAX KaBKa3CKUX
GOTAHHMKOB OTYETIMBO MPOSABILAIOTCA IIPU PACCMOTPEHUU CHUCTeM reorpadudecKux sjaeMeHTOB I'poccreiima [6, 7], Xa-
pazmaze [21, 22], T'aruupge [4], Tanyuxo [5], IIpumsr [14], ®aitsyma [19, 20], Cararenss [18], Visanoza [8], Iloprennepa
(12, 13] u gp.

B nocienHee BpeMs AJI1 aHAIN3a TeOrpadUIeCKOro dIeMeHTa (GIOPhI IPAKTHKYeTCA IIOAX0, Oasupyromuiicsa Ha
KOHIIeNIUY (PUTOXOPHOHOB, HA TIIPUHI[UIIE COOTBETCTBHS PACIIPOCTPAaHEHUSA BHUIOB BBIeNAaM OGOTAHHKO-
reorpadpuyeckoro (propuctuyeckoro) pationmposanus [12, 13, 18]. Takoit mozmxon BuepBble OBUI YETKO
chopmynuposas Braun Blanquet [26] u Eig [27], a nosxe Ilopreruepom [12] mrs dirops: KaBkasa 6s11a moapo6HO 13-
JIOKEHA CXeMa BBIFIEIEHMs PasAHdYHBIX THIOB apeana. IIpu stom IlopreHuep momsaTue “reorpadudeckuii siemeHT
CBA3BIBAEeT C (UTOXOPMOHAMM PA3INYHBIX PAHIOB, KaK C IPOBUHIWAMU M OOJIACTAMHU, TaK U C IIOALAPCTBAMH U
LIApCTBaMM, CYMTasd OCHOBHBIM DdJIeMeHT (uroreorpadpudeckoir obmactu. Kpome Ttoro, mpm maHHOM mOZXOZe
IIPeATIONAraeTCsa, YTO reorpaduecKuil 3IeMeHT COCTABIAIOT XapaKTepHble IIPeACTaBUTeNIN (GIOPH X PaCTUTENIBHOCTH
TOTO WJIM MHOTO (PUTOXOPHOHA, HA TEPPUTOPUU KOTOPOTO OHM HAXOZAT ONTHMYM XXU3HEHHBIX YCJIOBUI M HAXOLUTCS
OCHOBHas 4acTh apeaJa.

ITpu TakoM mozxo/ie cucTeMa reorpaduueCcKUX 3JIEMEHTOB SBJITETCS JOCTATOYHO T'MOGKOI, TO3BOJIAET BBIXOSHUTh
33 paMK{ IPUHATON CHUCTeMBI (PUTOXOPHMOHOB U JaeT BO3MOXXHOCTh KOPPEKTHPOBAaTh pailoHHpOBaHHe. ['MOKOCTH
CHCTeMbI reorpadiecKuX 5JeMEeHTOB OIpeieiIeTCsA He TOJIBKO JOBeJeHUeM ee O YPOBHA IPOBUHITUY, HO U B 3HAUU-
TEJIBHOHM CTelleHH OOeCIeuMBaeTCsd BBIAEIEHWEM TPy CBA3YIOWIMX BUIOB, TO €CTh BUIOB, apeaasl KOTOPBIX
OXBATHIBAIOT Ba U Gosee puroxopuoHa Ge3 SBHOrO mpeAmouTeHus ofzHoro wus Hux [12, 13]. Tepmuns: “onement” u
“cBs3yromuii Bux IPUHUMAIOTCSA B AaHHOM paGore Iloprenmepa [12] Tak, YTO IepBbIi IIOAYEpPKUBAET COBIIAJIEHUE
PacIpoCcTpaHeHHs BUZA C pacIpocTpaHeHHeM (HI0phl GUTOXOPUOHA, IPUHALJIEKHOCTD TOIBKO 3TOMH (Iope, a BTOpOi —
HEeCOBIIafleHHe pacIpoCTpaHeHUs C TPAHUIAMM OLHOTO (GUTOXOPHOHA, IIPUHAIJIEXHOCTh IBYM Hu Gosee
¢dburoxoproHaM. I'pymnmsl CBASyIOIIUX BHAOB BKJIIOUEHBI B OOLIyI0 CHUCTEMy TreorpadHyecKHUX 3I€MEHTOB, a MX
CBA3YIOIIMI XapaKTep OTpakaeTcsi B HAWMEHOBAHUH, KOTOpPOe OGBIYHO COCTABIAETCA M3 HA3BAHUN HECKOIBKHUX
(bUTOXOPHOHOB.

Jlna ycraHOB/IeHHA TeorpaguyecKoil CTPYKTypsI (UIOPhI TUCTBEHHBIX apUIHBIX penkosnecuii IOxHo# ApMeHynn
HAMU KCITOJIb30BaHa KJIACCH(UKALINA re0dIeMeHTOB, paspaboranHan [loprenuepom [12, 13]. B sty cucreMy MbI BHeCIH
HEKOTOphle M3MeHEHHd, HeOOXOUMBIe IJI1 KOPPEKTHOH TPaKTOBKM Pa3HOOOpasuA reorpaguyecKUX THIIOB apeajioB
Haureit ¢ropsl. Kondurypanus apeasia 1 posb JaHHOTO BHU/A B CJIOXKEHUU XapaKTEePHBIX

84



XOPOJIOTUYECKUY AHAJIU3 ®JIOPHI APU/THBIX PEJIKOJIECUM I0XKHOW APMEHUN

PaCTUTEJIBHBIX COO6H.I€CTB, IIPUYPOYIE€HHOCTh K OIIPEAEJIE€HHBIM OSKOJOTMYECKHM HHITaAM HaMH IPHHHMAIOTCA KaK

OCHOBHbBIE€ KDUTEPUH [IJI1 OTHECEHUA BHad K TOMY HJIN NHOMY I‘GOI‘p&(l)I/I‘IeCKOMy DJIEMEHTY.

B kxavecTBe mpaKTH4YECKOH OCHOBBI IS CHCTEMBI Te03JIeMEHTOB HCCIeyeMoi (IOpBI IPHHATO COBpeMEeHHOe

patioHupoBaHue 3eMnu [15] ¢ HEKOTOPBIMM OTCTYILIEHHAMH, OTOBOPEHHBIMH B K&XKOM KOHKPETHOM CITydae.

Ilocne A€TAJIBHOI'O O3HAKOMJIEHHA C (bOPMaMI/I apeajoB OTZAEJBHBIX BUAOB M IIPOACHEHMSI o6me1‘/’1 KapTHHBI

cBa3elt GHIOPHI ¢ KPYIMHBIMY XOPHOHOMHUYECKUME eIUHUIIAMU (LIapCTBO, IIOAIIAPCTBO, 06IaCTh) BUABI (DIOPHI apUIHBIX

Pe,ILKO]IECPIﬁ 1Oxwmoit APMEHI/II/I 06'Le,ZLI/IHEHLI B 4 reoTuna, Ka)K,II;I:IfI 13 KOTOPBIX MOXKET BKJIIOYAaTh HECKOJIBKO reorpa-

(pudeckux s1eMEHTOB.

Paccmotpum Gostee OLpOGHO paciipeiesieHIe BUIOB IO TeorpaduIecKUM dIeMEeHTaM.
INonuxopHsIit 571eMeHT 00beAUHAET BUIBI, OOJiee MIM MeHee LIMPOKO PACIPOCTPaHEHHBIE B IBYX U Gosee
napcrsax ¢uopsl. Bo diope apuanbx pegxonecuit IOxHoit Apmerun Takux BumoB 21 (2.1%): Capsella bursa-
pastoris, Medicago arabica, Veronica persica, Rubus armeniacus, Solanum nigrum u 1p.
IManeapkTudeckuii 3eMeHT 06BbeAUHAET BUIbI, apeasIbl KOTOPBIX OXBATHIBAIOT yMEPEHHBIE U CyOTPONIUIecKe
obractu T'omapkruueckoro mapcrsa Craporo Cera 6e3 oOIpefeéHHON IPUYPOYEHHOCTH K OIZHOMY U3
mozuapcTB. Bo duope apuzansx penxosnecuit IOxuoit Apmenun takux Buzmos 115 (11,4%): Acer campestre,
Artemisia absinthium, Echinops sphaerocephalus, Alyssum desertorum, Kochia prostrata, Ribes biebersteinii,
Poa bulbosa, Rubus caesius, Spiraea hypericifolia u np.
l'onapxrudeckuil o1eMeHT OOBeIUHAET BUABI, €CTECTBEHHBII apeas KOTOPHIX O0jlee MIN MeHee B PaBHOII Mepe
OXBATHIBAET TeppUTOpUU He MeHee 3 moxnapcts [omapkruku. Konmudectso Buzmos 21 (2.1%): Viola arvensis,
Roemeria hybrida, Campanula glomerata, Artemisia vulgaris, Euphorbia helioscopia u gp.
3amaiHO-TIaTeapKTUIECKHUH 3JIeMEeHT - BUZbI, PACIPOCTpaHEHHE KOTOPHIX OTPAaHMYEHO 3aNafHOM YaCThIO
TNaneapxruxu. Bo drope apunusix pexxomecuit I0xHo# Apmenun takux Bumos 26 (2.6%): Vinca herbacea,
Tamus communis, Astragalus glycyphyllos, Ziziphora tenuior, Spiraea crenata, Hypericum hirsutum u np.
KaBka3sckuii s1eMeHT - BUIBI, OCHOBHOM apeasl KOTOPBIX orpaHuyeH KaBKa3ckoif IpOBHHIMEH, HO MHOTHE U3
HUX BCTPEYAIOTCA W B ONM3KUX paiioHax cocepumx mpoBunHuuii. HacuwrtsiBaercs 52 suga (5.1%): Allium
albidum, Centaurea reflexa, Berberis iberica, Celtis glabrata, Pyrus caucasica, Cerasus incana, Papaver arena-
rium, Astragalus falcatus, Colutea orientalis u np.
KaBkascko-eBponeiickuii anemenT (35 BuzoB, 3.5%) - BuAbL, TATOTEONMe K EBpomeiickoil MupOKOIHNCTBEHHOM
obractu B moHumanuu JlaBpenko [9, 17], Mcayenko mnu CpenneeBpomeiickoit 067acTH B IIOHUMaHUH
Tommauépa [16]. I'TaBHEIM 06pa3oM, 5TO HeMOpajbHBIE BB, MHOTHE M3 HHX B CBOEM pPacIIpPOCTpPaHEHUH
3aXOJAT B ceBepHbIe paifoHsl CpemusemHOoMOpckoii u Mpano-TypaHckoit o6macreif. Komugecrso Bumos 35
(3.5%): Euonymus verrucosa, Carpinus betulus, Corylus avellana, Ziziphora persica, Rhamnus cathartica,
Prunus spinosa, Rosa mollis, Valerianella rimosa u np.
ITaHHOHCKO-TIOHTHYECKUII DJIEMEHT — apeasl BUAOB 3TOTO SJeMeHTa OXBaThIBAeT CTEITHbIe PaiioHbI OT BeHrpuu
oo Yeproro mops, a Taxxe Cepepusiit Kaskas. IlpencraBnen Bcero 3 Bumamu: Lonicera iberica, Bufonia
parviflora, Linum nervosum.
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IonTnyeckuii s1eMeHT - BHABI, NPUYpPOUEHHBIE K CTENHBIM U JIECOCTEIIHBIM paifoHam EBpomefickoii
TIPOBUHITVH, BOCTOYHbIE I'PAHHIIBI MX apeasoB IpoxozaT 1o IloBomkeio, pexxe moxomaT mo Ypara. Bo ¢irope
apupHbix penkoinecuii IOxHoit Apmenun HacuutsiBaerca 8 Buzmos (0.8%): [nula germanica, Serratula
erucifolia, Helianthemum Iasiocarpum, Carex depressa, Globularia trichosantha, Crocus adamii, Paeonia
tenuifolia, Crataegus pallasii.

OBKCHHCKUII 3JIeMEHT — BUZBI, PAaCIIPOCTPaHEHHbIE B OCHOBHOM B ODBKCHHCKOW TpoBUHIMK. MHOrMe U3 HUX
IIUPOKO UppasupyioT mo teppuropuu Kaskasckoit u Kpeimcko-HoBopoccuiickoit (0ocoGeHHO B ee IOXHBIE
paifoHBI) MPOBUHIMI. BoMBIIMHCTBO IpefcTaBUTeNel STOTO SJIeMeHTa ABIAIOTCA TPETHUHBIMU pelIHUKTaMU
MY HEeIIOCPeICTBEHHBIMU JlepUBaTaMU BHUOB, OOUTABIIMX 3/IeCh IO KpafiHeil Mepe C IUIHOIeHa. TaKuX BUZOB
HacuuteiBaerca 4 (0.4%): Juniperus hemisphaerica, Colutea cilicica, Crataegus pojarkoviae, Veronica
galathica.

[ peBHeCpe 13 MHOMOPCKUIL 2JIEMEHT - BU/BI, LINPOKO pacrpocTpanéntusie B CperseMuoMopcKoit u Vpano-
Typanckoit obmactax [lpeBHecpeAn3eMHOMOPCKOTO HOALApPCTBA [15] Ge3 ABHOTO IpeAIIOYTeHUA OZHOI U3
HUX. BbIcoKas IIpe/iCTaBIe€HHOCTh [peBHECPEAU3EMHOMOPCKUAX BHU/IOB CBUIETENIBCTBYET O TECHOM CBA3H
Gbopsl apupHbIx pepkonecuii IOxHoit Apmennu c obmactamu [lpepHero CpenuszeMHOMOpPBA. Takux BUIOB
HacuyuteiBaercs 104 (10.3%). HauGomee xapakrtepus! Punica granatum, Paliurus spina-christi, Tamarix
ramosissima, Rosa spinosissima, Cheilanthes persica, Ficus carica, Lathyrus hirsutus, Aegilops tauschii u np.
Cpenu3eMHOMODCKHI 9JI€MEHT - BHABI, apeajgbl KOTOPHIX OXBATHIBAIOT IBe U 6Ojee IIPOBUHIIMK
CpenusemMmHOMOpCKO#t o6actu. KonmdaecTBo BUZOB 5TOTO 2jeMeHTa BO (GIope apuAHBIX pegkonecuii IOxHOM
Apmennu 39 (3.9%): Cornus mas, Medicago truncatula, Jasminum fruticans, Fraxinus rotundifolia, Ranuncu-
lus illyricus, Linaria simplexu np.

BocToyHO-Cpej3eMHOMOPCKHUI 3JIeMEHT — S5TO BHABI, pPAacIpOCTpaHEHHe KOTOPHIX IIPUYPOYEHO K
BocrounocpenuzemHoMopckoii mpoBuHIuy. Ha KaBkase 06BIYHO IIpezicTaBIeHBI JIUIIb SKCKJIABBI UX apeasioB.
Oror asmeMeHT Bo ¢iope peaxonecuit IOxuHo#t Apmennn npencrasier 37 Buzamu (3.7%): Celtis tournefortii,
Verbascum flavidum, Sorbus umbellata, Pyrus syriaca, Salvia syriaca u 1p.

Wpano-Typanckuii smeMeHT - BuABL, xapakTepHele A Mpaso-TypaHckoit 067acTH, IIHPOKO
pacIpocTpaHeHHBle B ABYX u Ooinee ee mpoBuHIuax. KomudectBo BumoB 38 (3.8%): Pyrus turcomanica,
Lycium depressum, Lolium persicum, Euphorbia boissierana, Taraxacum montanum u Ip.

ApmeHo-paHckuii aeMeHT. Apeassl BUZOB 3TOTO 3JIeMeHTa IpUypodeHs! K ApMeHno-VpaHCKoit IPOBUHITUI
- OZHOMY M3 OCHOBHBIX IIEHTPOB pasHooGpasusa Ipamo-Typanckoit dmoper. Hacuursiaercs 125 Buzos
(12,4%): Acer ibericum, Allium materculae, Cousinia macroptera, Echinops polygamus, Alyssum szovitsia-
num, Lonicera bracteolaris, Dianthus crinitus, Gypsophila bicolor, Astragalus lagurus, Salvia dracocephaloides,
Crataegus meyeri, Sorbus luristanica, Veronica microcarpau np.

T'pxaHCKUHIT 97IeMeHT - IIpeACTaBUTENN ['MPKAHCKOM IPOBUHIUK, KOTOpbIe BO (JIOpPe apUAHBIX PeIKOIeCHil
IOxHo#t Apmenuu mpezcTasiens! Bcero 3 Bunamu (0,3%): Psephellus zuvandicus, Thlaspi umbellatum, Pyrus
hyrcana.

BocTouHo-IpeBHeCpeIU3eMHOMOPCKUIL 51eMeHT 00beANHAET BUABI, pacipocrpaHéHHble B [lepenHeasnarckoit
u llenTpanbHoasuarckoit momoGmactax Hpano-TypaHckoit o6macTy M OOBIMHO HMIMPOKO HMPPafHUpPYIOIIUe.
Kommuectso BugoB 48 (4.8%), cpenu mux Ziziphora capitata, Tulipa biflora, Cotoneaster suavis, Verbascum
phoeniceum, Veronica biloba u rp.

86



XOPOJIOTUYECKUY AHAJIU3 ®JIOPHI APU/THBIX PEJIKOJIECUM I0XKHOW APMEHUN

17. ApMaHckuil 57IeMeHT OOBeJUHSET BHUIBI C apeajoM IPEUMYILIECTBEHHO B ADPMAHCKON ITOATIPOBHUHITHM
Apmeno-Hpanckoii mpopunnuu. Bo drope apunusix peaxosnecuii IOxuo# Apmenun Takux Buzos 63 (6,2%):
Verbascum varians Sorbus tamamschjanae, Rubus takhtadzhianii, Crataegus gabrielianae, Iris grossheimii, Ri-
bes armenum, Astragalus szovitsii, Artemisia araxina, Pyrus daralaghezi, Pyrus takhtadzhianii, Pyrus complexa
u zp.

18. ArpomarteHckuii 3/eMeHT OOBeJUHAET BHUABI C apeajoM B OCHOBHOM B ATpOIIaTEHCKOH MOAIIPOBUHIINK
Apwmeno-Mpanckoit nposunnuu. Bxitouaer 59 Bumos (5,8%): Astragalus aduncus, Astragalus caraganae,
Onobrychis radiata, Quercus araxina, Iris imbricata, Stachys inflata, Amygdalus nairica, Crataegus armena,
Pyrus nutans, Pyrus grossheimii, Cotoneaster saxatilis i ip.

19. ApmeHO-ATpoIaTeHCKUI DJIeMEHT BKIIOUET BUBI C apeajioM, OXBAaThIBAIOIIUM APMIHCKYIO U ATPOIIATEHCKYIO
nognposuHnuy ApMmeHo-Mpanckoit nposunnuu. Kommdectso Buzos 19 (1,9 %): Pyrus oxyprion, Amygdalus
fenzliana, Papaver orientale, Iris paradoxa, Astragalus latifolius, Centaurea pseudoscabiosa6 Euphorbia
macrocarpa ui Iip.

20. EBpo-ApeBHECpeNU3eMHOMOPCKHII 3J€MEHT — TPyIIa CBA3YIOIMX BHUAOB, OOBETUHAET BHUABI C apeasioM,
OXBaTHIBAIOIUM yMepeHHyI0 EBpomy u Gomburyio vacts [peBHero Cpermmsemss. Bxirrouaer 11 Buzos (1.1%):
Thlaspi perfoliatum, Geranium pusillum, Apera interrupta, Erodium ciconium, Eryngium campestre u ip.

21. EBpo-cpefu3eMHOMOPCKUII dJI€MEHT - TpyIla CBA3YOWIMX BUAOB Mexay LlupkymbopeansHoit u
CpenusemuOoMOpCKoii obmactsamu. Popmsr apeanoB BUAOB TOH IPYIIIbI BeCbMa GIM3KU K TAKOBBIM 3aIa[HO-
IayeapKTUYeCKUX BUZOB, HO CAMU apeasbl 3HAaYUTeIbHO MeHblne. Ciozma oTHeceHs! 46 BunoB (4.6%): Astraga-
lus cicer, Salvia glutinosa, Ligustrum vilgare, Viola alba, Ulmus glabra, Amelanchier ovalisu np.

22, TvpKaHO-5BKCUHCKHH 3JIeMEHT - TPYIIa CBA3YIOLWIUX BUJOB, OCHOBHASA YacTh apeasioB KOTOPHIX OXBAaTHIBAET
OBKCHHCKYI0O ¥ ['MpkaHCKyio (MHOTZa TOJBKO ee 3alafHyl0 dYacTh) IIPOBMHUMU. EJMHCTBEHHBII
IIpeACTaBUTEb ITOTO apeana Steveniella satyrioides.

23. KaBKa3CKO-apMeHO-UPAHCKUIl 3JeMeHT - TpyINa CBA3YIOIIMX BHUIOB, B PAaCIpPOCTPAHEHHM KOTOPBIX He
BBIABJIEHO SBHOTO IIpe0GIafaHust OGHOM 13 3Tux nposuHnuil. Bxuogaer 106 Buzmos (10.5%): Pistacia mutica,
Pyrus salicifolia, Rhamnus pallasii, Echinops orientalis, Myosotis heteropoda, Lonicera caucasica, Iris cauca-
sica, Papaver commutatumu gp.

24. TypaHO-KaBKa3CKUii JIeMeHT — IPyIIIa CBI3YIOLUX BI/OB, apea KOTOPIX OXBaThIBaeT Teppuropuu Kaskasa u
Typana u mpuypoYeHHbIX IIPEUMYIIECTBEHHO K apUAHBIM MecToobuTanuaM ( 26 Bumos (2.6%): Zygophyllum
fabago, Ranunculus meyerianus, Gagea dubia, Vicia anatolica, Lonicera floribunda, Allium rubellum, Inula
aspera ui fip.

BrmmrenpuBeieHHAA CHCTeMa TeOdJIEMEHTOB IIpeAcTaBieHa B Tabia. 1 u Ha puc. 1. AHamusupysa IOTydeHHBIE
IaHHBIe, MOXXHO 3aMeTHTh, YTO OOJIbIIe IIOJOBUHBI BUAOB (IOPH apuAHBIX peakosnecuit IOxHoit ApmeHun
TIPMHA/JIEXAT JpeBHeCpei3eMHOMOPCKOMY TeOTHITY, YTO yKa3hIBaeT Ha TeCHbIe CBA3M HcCiemyeMoit ¢ropsl ¢ dropoit
Jpesrero CpennzeMHOMOpbA B IeJIOM K CBHIETEIECTBYeT O ee (OPMHPOBAaHMM B IIpollecce TeHe3uca Bcel
IpeBHecpenu3eMHOMOPCKO# ¢opsr EBpasun. B mpeBHecpean3eMHOMOPCKOM reOTHIIe IIpe06iIaZiaeT apMeHO-UPAaHCKUH
3JIEMeHT, YTO B IIEPBYIO OUepeZb CBA3AHO C reorpadUyecKuM IOJIOKeHHeM paiioHa mcciefoBaHuil. Bropoe mecTo B
CIIeKTpe TeOTHUIIOB 3aHMMAIOT CBA3YIOIMEe BUZBI, Cpeii KOTOPHIX Hanbosee 6OraTo IpeJiCTaBIeHbl KaBKa3CKO-apMeHO-
vpaHckue./lanee B CIIeKTpe pacIiosararoTcs IIHIPOKO PpacIpocTpaHeHHbIE u GopeasbHbIE
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BUJIBI, CPelU KOTOPBIX OCOOEHHO BBIAEJIAIOTCA NaTeapKTHUECKHH ¥ KaBKA3CKUI 5JIeMEeHTHI. BRICOKasd CTelleHb y4acTUa
GopeasbHBIX U IIMPOKO PaCIPOCTPAHEHHBIX BUAOB YKa3bIBaeT Ha TeCHbIE CBA3M (PIOPhI apuaHbIX peakosnecuil IOxHOM
Apmenunu c dropoit EBponsr u IlaneapkTuxu B LeIoM.

IIpu paccMOTpeHMH CIIEKTPOB Te03JIEMEHTOB M TeOTHIIOB OT/eNIbHBIX (JIOPHCTHIECKHX PaliOHOB 3aMeTHO, YTO
CIIeKTp TeOTHIIOB MeTpHuHCKOTro paiioHa cxox co cuekTpoM IOxHOI ApMeHNM B IleoM, a B crekTpax [lapesneruca u
3aHTe3ypa yBeJIMINBaeTCs BIUAHNE IIXPOKO PACIIPOCTPaHEHHEBIX BUZOB. Cpenu reoseMeHTOB B /lapeserice rocrozcr-
BYIOT apMeHO-WPAaHCKMe BHJBI, B 3aHTe3ype - IlajeapkTHdYeckuwe, a B Merpu B PpaBHBIX KOJIMYECTBaX BHJOB
IIpeZiCTaB/IeHHI TTajleapKTHYecKye 1 JpeBHecpeIi3eMHOMOPCKHIE.

Ta6muua 1. CooTHOLIEHNE TEOTHUIIOB U Ie03JIEMEHTOB BO (bIOpe JIMCTBEHHBIX apUAHBIX
pexxonecuit IOxuo# Apmenuu

Jlapeneruc 3anresyp Merpu IOxuas Apmenus
] g8 g8 2 g8 g8
TeOTHIIB ¥ TE0RIEMEHTEI §3 §§§ é‘o‘ 3?% 53 3;% é‘o‘ §§
§ E LR E E LR E E LR E E € 5
53 & E§3 A& | § 53 & 5§ g
2 | & F % & F = & F £ & F
Illupoxo pacrpoctp BHIBI 49| 199 165 225 151 20.1 183 18.1
TTonUXOpHBI 17 2.3 20 2.7 17 2.3 21 21
ITaneapKTUYeCcKuit 97 12.9 102 13.9 93 12.3 115 114
TonapkTryeckuii 14 1.9 18 2.5 20 2.7 21 21
3amafHo-IIaJeapKTHYeCKUii 21 2.8 25 34 21 2.8 26 2.6
BopeaisHsle BHABI 65 8.6 80 11 60 7.9 102 10.1
Kaskasckuit 37 49 35 4.8 30 4 52 5.1
KaBxascko-eBpomeickuit 19 2.5 33 4.5 20 2.6 35 35
ITaHHOHCKO-IIOHTHYECKHUi 3 0.4 2 0.3 3 0.4 3 0.3
IToHTHYeCKHT 4 0.5 7 1 4 0.5 8 0.8
DBKCUHCKUI 2 0.3 3 0.4 3 0.4 4 04
Ap y2 )PCKHE BHABI 415| 55.1 330 4.9 389 51.6 535 53.0
JlpeBHecpe u3eMHOMODPCKHIA 77 10.2 84 11.3 94 12.5 104 10.3
Cpefy3eMHOMOPCKHUIL 23 3.1 33 4.5 32 4.2 39 39
BocTouHO-Cpean3eMHOMOPCKUIA 32 4.2 26 3.6 31 4.1 37 37
VIpaHO-TypaHCKHit 28 3.7 16 2.2 27 3.6 38 38
Apmeno-Vpanckuit 106 14.1 65 8.9 80 10.6 125 124
T'upkaHCcKuit 1 0.1 3 0.4 2 0.3 3 0.3
BocroyHo-peBHecpeiuseMHOMOPCKUil| 42 5.6 31 4.2 38 5 48 48
ApMsHCKHI 54 7.2 28 3.8 25 3.3 63 6.2
AtporaTeHCKHiH 34 45 33 45 48 6.4 59 58
ApMeHO-aTponaTeHCKuit 18 2.4 11 1.5 12 1.6 19 19
CaasyronHe BHJEI 125| 166 157 21.6 154 204 190 188
EBpo-zipeBHECpe IM3e MHOMOPCKHH 7 0.9 8 1.1 9 1.2 11 1.1
EBpo-cpei3eMHOMOPCKHI 21 2.8 43 5.9 38 5 46 46
T'MpKaHO-OBKCUHCKUI 0 0 1 0.1 1 0.1 1 0.1
KaBkascko-apMeHO-HpaHCKUi 79 10.5 86 11.9 82 10.9 106 10.5
TypaHo-KaBKa3CKuit 18 2.4 19 2.6 24 3.2 26 2.6
Hroro 754 100 732 100 754 100 1010 100

Ecnu pacmosoXuTh Bce TeOdJIEMEHTH B IOpAAKe YOBIBAHMA YMCId BUAOB, TO BBICTPAHBAETCA CJeLYIOMUIH
PamXUPOBaHbIH paAx (Tabil. 2), 13 KOTOPOTO BUAHO, YTO IIOYTHU IOJOBHUHY BUIOB COCTABJIAIOT II€PBbIe 4 reosIeMeHTa.
Bo ¢ope orgenpHbIX hIOpUCTUYECKUX PAliOHOB KAPTHUHA Ta K€, XOTA OTU 4 reodjeMeHTa MeHAIOTCA MeCTaMH.

Vicxoms w3 BhlllecKasaHHOTro, (uopy apupHeix pezkonecuii IOxHol ApMeHMM B IeJIOM IIO COCTaBy
JOMUHUPYIOUIUX Te03JIeMEHTOB MOXHO HAas3BaTh IaJleapKTUYeCKO-JpeBHECPEA3eMHOMOPCKOM. YKazaHHBIE BBILIE
JOMUHUpYIoiye 4 reosnemenTa 00beauHAI0T 450 BuoB, uTo cocraBiseT 44.5% BuzmoBoro cocrasa. To ecTs, MOXKHO €
YBEPEHHOCTBIO YTBEPXK/ATh, YTO COBpeMeHHas ¢uiopa apugHsIx peakonecuit IOxuoit Apmenuu dpopmu-
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POBaIach IpU HOYTH PABHOM Y4aCTHH CEBEPHBIX (IIaJeapKTUYECKUX) U IOXKHBIX (IpeBHECpeU3eMHOMOPCKUX) IIEHTPOB
pasButus ¢uopsel. [IpunATas cucrema reorpaduyecKUx DSIEMEHTOB OTPAXKAe€T COOTHOIIEHHE aBTOXTOHHBIX W
QLIOXTOHHBIX IIPOILIECCOB (GOPMHUPOBAHUA (GIIOPSHI, (DIOPUCTUIECKUE CBI3H MEXZIY ApeBHeCpPeIM3eMHOMOPCKOM U TO-
JIAPKTUYeCKOH (IIOpOi, PoIb apMeHO-MPaHCKOTO, NaJeapKTHYeCKOTO M IPYTHUX LEeHTPOB (QOPMHPOBAHUA (IIOPHL.
YuTeHBI M OCHOBHBIE 60JIee UK MeHee U3ydeHHble JU3BIOHKIINY B apeasiaX BUOB.

B 1. mApoKo pacopocTpaHeHHEIE BHIB [2. ApeBHECPETH3EMHEOMOPCKEE BHIBI

23, fopeaibHEIe BEILI H 4. cBH3YI0M e BHALI

Puc. 1. Ciextp reoTunos ¢opsl apuIHBIX peJKOIeCUit

Ta6ma 2 Pauru reosieMeHTOB BO (iope apUAHBIX PEKOIECHI

AIO)xHax Jlapeneruc 3anresyp Merpu
Teoonement -
parr 9HCJIO0 panr 9HCJIO0 pasr 9HCJIO0 panr 4HCIO
BUJIOB BUJIOB BUJIOB BHJIOB

Apwmeno-Mpanckuit 1 125 1 106 4 65 4 80
TTaneapkruyeckuit 2 115 2 97 1 102 15 93
KaBkascko-apMeHO-HpPaHCKUi 3 106 3 79 2 86 3 82
JlpeBHeCpe/[113e MHOMOPCKHUIA 4 104 4 77 3 84 15 94
ApMmsaHCKUi 5 63 5 54 11 28 12 25
ArpomaTeHCKuit 6 59 8 34 8 33 5 48
Kasxasckuit 7 52 7 37 6 35 10 30
BocrouHo-/ipeBHECpe IM3eMHOMOPCKHH 8 48 6 42 10 31 6.5 38
EBpo-cpey3e MHOMOPCKHUIT 9 46 12.5 21 5 43 6.5 38
Cpeu3eMHOMOPCKHI 10 39 11 23 8 33 8 32
VpaHo-TypaHcKuit 11 38 10 28 17 16 11 27
BocrouHo-cpei3eMHOMOPCKHUIt 12 37 9 32 12 26 9 31
Kaskascko-eBpomeiickuit 13 35 14 19 8 33 15.5 20
3amaHO-IIaIeapKTHYeCKUit 14.5 26 12.5 21 13 25 14 21
TypaHo-KaBKascKuit 14.5 26 15.5 18 15 19 13 24
[onmuxopHsbI 16.5 21 17 17 14 20 17 17
Tonmapkruyeckuit 16.5 21 18 14 16 18 15.5 20
ApMeHO-aTponaTeHCKUI 18 19 15.5 18 18 11 18 12
EBpo-zpeBHecpe1u3eMHOMOPCKHH 19 11 19 7 19 8 19 9

TonTHyecKuit 20 8 20 4 20 7 20 4

DBKCHHCKHUI 21 4 22 2 215 3 215 3

[TaHHOHCKO-TIOHTHYECKU 22.5 3 21 3 23 2 215 3

TupxaHCcKuit 225 3 23 1 215 3 23 2

T'MpKaHO-9BKCUHCKHN 24 1 24 1 24 1

Hroro 1011 754 732 755

PazHooGpasue cBsseit uccresyemoii diopst ¢ diopoit Bopeansnoro u JlpeBHecpen3eMHOMOPCKOTO
IOZALIAPCTB O6YCIOBIEHO, BO-TIEPBBIX, JIUTEIBHOCTIO M HEIIPEPHIBHOCTHIO BO BpEMEHH IIPOLIeCCOB (IoporeHesa Ha
Hallleli TepPUTOPUH, BO-BTOPBIX,
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OCOOBIM IIOJIOKEHUEM TePPUTOPUHN B PA3INYIHBIE I'€OJIOTHYECKHNE IIE€PUOLBI, OCTaBaBIIENCS TPaH3UTHBIM KOPHIOPOM
IIpy CEBEPHBIX M IOXHBIX MUI'PAIIMAX BHJAOB H TaKXe€ OKa3bIBAIOUIMIM COOCTBEHHOE BJIHSHHE HA OTH IIpO1ECChI

(mepepaboTKa psAza BUZOB, pacoobpasoBaHUe, TUOPUAM3AIMOHHEIE IIPOLECCHI); B-TPETBUX, SKOTOHHOM POJIBIO (GIOPHI

TEPPUTOPUH, IeHTPAMH COBPEMEHHOTO BHZAO- U pacoobpasoBanus (Pyrus, Astragalus, Centaurea, Cousinia u zp.),

AaBITNX 3HAYUTEJIBHOE YHCJIO SHAEMUIHBIX U Y3KOapeaJIbHbIX BUIOB.

10.

11.

12.

13.
14.

15.
16.
17.
18.
19.

20.
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Specimens of Rhynchorhamphus georgi have been collected from waters around Muscat City at the coasts of
the Sea of Oman. The ocular lens diameter and weight were tested as an additional age indicator to those already in
use. The results showed that the diameter of the eye lens can be used for identifying first-year ani-mals, while the
eye lens weight proved unreliable for age determination.

Eye lens diameter - eye lens weight - ageing - Rhynchorhamphus georgi -
sea of Oman

Rhynchorhamphus georgi iimpubpp puwnpyl) tht Odwih snyh whwibpd Umufup Uhpht opowwunnnn
ontinhg: Usph nuyiyuyh wpudwghdt nt puop htiinwgnungby ku npuytiu wdh jpugnighy gniguthy: Upyniupubpp gnyg L
wnwhu, np wsph nuyiyuljh npudwghdp jupny E oquuugqnpdyt) puguhwyntine Ukl wupbiwt Yunuuhubpht, dhusnbn
wyph nuyiywyh pwigp YEuhukph nwphpp sh npngnud:

Olniyyuph nuwlywlh npwidughs - nuylyulh Gohe - nwphp - Rhynchorhamphus georgi - Odwiih niy

O6pastpr Rhynchorhamphus georgi 6sutu oToGpansr u3 Bog, BOKpyr Curu Myckar y mobepexss mMops OmaH.
Juamerp ¥ Macca JIMH3BI OKy/Iipa ObUIM HCCIENOBAHBI B KAYECTBE JOIOJHUTEIBHOIO BO3PACTHOTO IIOKA3aTeIl.
PesysIbTaTs! MOKa3aIM, 9TO AUAMETp [JIA3HOMN JIMH3bI MOXKET OBITh MCIIOIB30BAH I BbIABIEHUS TOZOBAIBIX XUBOTHBIX,
MeX7Ly TeM Macca [TIa3HOM JIMH3BI He OIIpe[iesisieT BO3PACTa XKUBOTHOTO.

Jlramerp JIHH35I OKy/Ipa - BeC JIHH35I - Rhynchorhamphus georgi - mope Omar

Both eye lens diameter and eye lens weight have been used for the age determination of a variety of animals.
Eye lens weight was also used for studying the effect of nutrition on the process of age determination in
vertebrates [17]. In teleost fishes, studies using these eye lens parameters as age indicators include [1-3, 5-9, 11-
15].

The aim of this study is to determine the validity of the eye lens diameter and weight as age indicators in the
Sea of Oman fish Rhynchorhamphus georgi.
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Materials and methods. Specimens of Rhynchorhamphus georgi (n= 240) were obtained from the coasts of Muscat City on
the Sea of Oman. The eye lens diameter and weight were measured to the nearest millimeter and gram following [12]. The scales
were used to determine the age following [13]. One way analysis of variance followed by Duncan's multiple range test [10] were
applied to test the differences between the total length of the fish and its age.

Results and Discussion. Based on the scales, the age of R. georgi ranged from less than one year to I+ year.
There was a clear overlap in the body length of different age classes, with no significant difference (p>0.05) (fig.
1).
23
21
19

17 I l

15 +

Total length (mm})

0+ Age (year) |+

Figure 1. Total length vs age (determined from opercular bone) of Rhynchorhamphus georgi. Vertical bars represent range of fish
total length and horizontal lines represent mean fish length.

There was a slight increase in the average lens diameter with age within different age groups. The showed
that the eye lens diameter of the fish individuals that did not finished their first year of life did not overlap with
the ranges of the eye lens diameter of subsequent year classes (fig. 2). The ages of fishes in year classes I & I+
could not be determined using the present technique (fig. 2).

3,5 -
] ;
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5 |
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Cye lens diameter (mm})

O+age (year) I I+

Figure 2. Lens diameter vs age (determined from opecular bone) of RAynchorhamphus georgi. Vertical bars represent total range
of lens diameter and horizontal lines represent mean diameter.

Similar results were obtained for the Brown Trout, Salmo trutta [9] and Lithognathus mormyrus and
Diplodus vulgaris [7] and Saurida undosequamis and Sillago sihama [12], [6] and [5] also failed to find such a
relationship during their study of different fish species.

Different environmental factors can alter the growth rate in different fish species living in different
habitats [19]. Temperature is probably the most important environmental parameter for tropical fish species as
regards to their growth rate. Several authors reported on the relationship between temperature and the growth
rate of fish that live in such tropical habitats [1, 15]. In such habitats, almost uniform temperature regimes
dominate. Rhynchorhamphus georgi experiences a narrow range of variation in water temperature all year round.
There is thus a great possibility that changes in growth rate in this species from different year classes cannot be
detected in its eye lens diameter, and that an accurate age determination using this parameter is ultimately in-
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validated. This situation is similar to fish ageing in tropical regions, where well-defined annual rings failed to
appear on their scales [18].

0.1
0,09
0,08
0,07
0,06
0,05
0,04
0,03
0,02

0,01 ES -I-

0 T T
0+

Eye lens weight (gm)

Age (year)
1+

Figure 3. Lens weight vs age (determined from opercular bone) of Rhynchorhamphus georgi. Vertical bars represent range of lens
weight and horizontal lines represent mean lens weight.

The data on Rhynchorhamphus georgi show complete overlap in eye lens weight among the age groups
(fig. 3), precluding accurate age determination. The presence of this overlap may correlate with the development
of sexual maturity [8]. During the reproductive period, energy is transformed from somatic to gonadal growth.
Since the increase in lens weight is closely correlated with somatic growth, the variation in individual
reproduction development (hence variation in somatic growth) could result in an increased variation in lens
weight within an annual group.
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BJIMAHUE HUBKOUHTEHCUBHOI'O HETEIIJIOBOI'O
KOI'EPEHTHOI'O 9MHU KBY HA OBIIYIO AKTUBHOCTD U
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HccnenoBano BiMsHHE HU3KOMHTCHCHBHOTO KorepeHTHoro DMUM KBY Ha WHTEHCHBHOCTH OOMCHA BCIIECTB
Pa3BHUBAIOMINXCS MPOPOCTKOB MHIIEHHUIBL. B WacTHOCTH, ompeneneHs! 00mas akTHBHOCTE M M30()ePMEHTHBIH COCTaB
TIepOKCHIa3bl KIETOK NPOPOCTKOB B Ipormecce pocta. MccienoBana Takke pons BOABI B ()OPMHPOBAHUH OTBETHOI
peakIMy OpraHu3Ma Ha BO3JEHCTBHE BHEIIHETo (usmdeckoro mois. [lokasaHo, 4To IMepBUYHBIM 3BEHOM BO3JEHCTBUS
OMMU KBUY na 6uocucremy asisercs Boga. Oomyyenue npopactaoumx cemsH OMU KBY u o6paboTka cyxux ceMsH u
UX MIPOPOCTKOB OOIY4EHHON BOJOH CTUMYIHPYIOT CHHTE3 NEPOKCHa3bl B KIETKaX NMPOPOCTKOB. B kieTkax mpopoct-
KoB, moaseprimuxcs Bo3gedcTBuio OMMUM KBY Hu3KOH HHTEHCHBHOCTH, IPOUCXOIMT IEpepaclpesieneHne
KOJIMYECTBEHHOTO COCTaBa MOJIEKYIISIPHBIX (hOPM IMEPOKCHUAAZBI.

OMU KBY — obnyuenue —nepoxcudasza —oowas akmueHoCms —u30pepmMeHmuulll cocmag

Nuunultwuppdty £ guép htnbbupynipjudp Ynhtpkin ORZ EUK wgpbgnipmitip gnpkuh qupqugnn Shikph
nipwihnfuwtulnipjut htnkiuhynipjut Jpu: Uwubwynpuwbu, npnodly ku wdh pupwugpnid Shikph peheubipnid
wkpopuhnugh punhwiunip wnhynipniup b hgndbpdbunught juqup: Nuuniduwuhpdt) |k iwb oph nbpp wpunwpht Sh-
ghjujwt nuownh ubkpgnpdmpuiup opquithquh wwwwuput nbwighuyh dbwynpdwt dbe: 8nyg b wpll, np
JEuwhwdwljupngh Jpu ORZz EUK ubpgnpémipjutn wnwgtuyghtt onuljp ¢miph k' Opnn ubkpdbph ORz EUK
Swnwquypwhwpnidp b snp ubpdbph n1 nputig Shikph dpwlnudp Swnwquypuhwpyws gpny upwnud k Shikph pohotk-
pnud whpopuhnuqgh uhtplqp: 8wsp htnbuupynipjudp OFZ EUK ubpgnpdnmipjui Lupwupljws Shitph pohoubipnud
ubnh E niukunud whkpopuhnugh dnjiynyuyht dubph pwbwlulwi juqdh JEpupwojund:

OFZ FUK -dwnuwquypuhwpnid - wkpopupnug - piphwinip wnpynipmntl - pgndbpdbinnuypl ugd

In this work the influence of non-thermal coherent EMR with low intensity and extremely high frequency on
intensity of wheat developing germ metabolism has been investigated. Particularly, total activity and isoenzymatic
composition of peroxidase of germ cells have been determined during their growth. The role of water in for-
mation of organism response reaction to the external physical field effect has also been investigated. It has
been shown, that water appears to be a primary
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element of extremely high frequency EMR effect on biosystem. Extremely high frequency EMR irradiation of
germinating seeds and the cultivation of dry seeds and their germs by irradiated water stimulate peroxidase
synthesis in germ cells.

The redistribution of quantitative composition of peroxidase molecular forms takes place in germ cells effected
by EMR with extremely high frequency and low intensity.

EMR with extremely high frequency — irradiation — peroxidase — total activity — isoenzyme composition

B nacrosmee Bpema B 6uoctepe 3HAYUTETBHO BO3POCIA MHTEHCHUBHOCTH DJIEKTPOMATHUTHOTO H3Ty4eHUT
(OMU), mmerorrero aHTPOIIOT€HHOE IIPOUCXOXKgeHue. Bssich HeBuAMMbBIM (pakTopoM BHelrHel cpezxsl, DMU, Tem He
MeHee, He 6e3pa3IMYHO AJIA XKUBBIX OpraHusMoB. [Tokasano, uro DMU ¢ pasHOil JIMHOM BOJHBI B3aUMOZEICTBYIOT C
OGHMOJIOTUYECKUMH CHCTEMaMU, UMEIOIIUMH pasHbIf ypoBeHb opranusauuu [1,2,5,16,18]. O6cysxzaaroTcss MeXaHU3MbI
B3aumogeticTBus DMU c Guosnornyeckumu cucremamu [2,4]. OcoGoe BHUMaHUE yhelIfeTcs MeXaHu3MaM BO3ZeHCTBIL
Ha JKMBBIE OpPraHU3MbI HuskonHTeHCcHBHOrO DMU Kpaiine Beicokoit yactorsr (KBY), kotopoe He 06yCIOBIEHO TeILIO-
BeiMH abdextamu [3,5,7,8]. IIponumaemocts sydeil FAaHHOTO AHala3oHa OYeHb MajeHbKas, OLHAKO BIIISIHUE,
OKa3bIBA€MO€e Ha JKHBbIE OPTAHU3MBI, 3HAUUTEIBHOE, UMeeT OCOOEHHOCTH, 3aBUCHUT OT YaCTOTHI uarydenus [9,12,18].

HccnenoBaHo BIuAHNE HUBKOMHTEHCHUBHOTO kKorepertHoro DMI KBY Ha mHTeHCHBHOCTH OOMEHa BelECTB
Pa3BUBAIONIMXCA IIPOPOCTKOB IIIIEHUIIBL: OIpefeIeHbl OOLIAd aKTUBHOCTh M H30(EpPMEHTHBIH COCTaB IIE€POKCHIA3BI
(TTO) xIeTok MPOPOCTKOB B Ipoliecce pocTa. KccrezoBaHoO Takke ydacTHe BOLBI B GPOPMUPOBAHUY OTBETHOM PeaKIIMU
OpraHM3Ma Ha BO37efiCTBHe BHENUTHEro (pU3NIEeCKOTO IIO0JIA.

Mareprar # MerozmKka. B skcrepuMeHTax MCIIOIB30BAIN ceMeHa ImreHuns: copra “Besocras”. B kauecrBe mcrouHuKa
MoHoxpoMaTtudeckoro DM wusnyuenus KBY wucnonssoBancs renepatop I'4-141 ¢ ob6nacteio pabouux uacror 37,5-53,5 ITu.
O6ny4yeHre NMPOM3BOSWIIOCH B JajbHell 30He u3nydeHHs reHeparopa. [Ipoussogmmocs oguokxpatHoe 20-, 30- u 60-MunyTHOE
o6rydeHue IPOpacTaloIINX ceMsH mireHusl ¥ Bogsl DMU ¢ vacroroit, T 49, 50.3, 51.8, 53 1 MI0THOCTHIO IIOTOKA MOIIHOCTH
0,6 MBt/cm?. IIpopocTku OGIydeHHBIX CeMSH B IIPOIlecce POCTa IIOIMBAIN HeOOIyueHHOM Bozoil. IIpopocTku ceMsH, 3aMo-
JYeHHBIX B OOJyd4eHHOU Boze, moiauBanu obmydennoir DMU Bomoit. Pacrurensmsiii sxcrpakr morxydamu B 0.15 M tpuc-HCl
6ydepe, comepxamem 0.01 M DTT, pH 8 (uma 100 mr pacrurensHoro marepuana gobasimsiiun 0.2 mn Gydepa u pactuparu
MOy YeHHYIO MacCy B OXJIAX/EHHOH CTyIKe). DKCTPAKIIUIO MPoBOAuIM B TedeHHe 30 MUH Ha MarHUTHOI Memraske. Ilomydennyto
Mmaccy nenrpudyruposanu 15 mun npu yckoperuu 18000 g. B sxcmepuMeHTaX HCIIOIB30BAIM HAZOCALOYHYIO JKUIKOCT. Bce
IIpOlleAyphl TPOU3BOAMINCH B YCIOBHAX X0noja. AKTMBHOCTH IIO ompezenanyu IO H3MEHEHHUIO ONTHUYECKOH IIOTHOCTH
peakuuonHoi cmecu npu 430 HM B peakuuu okucmeHus muporawiona (1,2,3-tpuokcubenson) mepexucsio Bogopoza [14]. Ko-
JIM4ecTBO Geska ompezessiu 1o Merozny Jloypu [17]. DiekTpodopernyeckoe paspeneHue usobepMeHTOB IpoBoAwIn Ha 5.5 %-
HOM IIOJIMaKPUIaMUIHOM Tejle TI0 MeTOAy AuCK-diaekTpodopesa [15]. B xaxzyio TpyOOUKy Ha reflb HAHOCHIIN PaCTUTETbHbIM SKCT-
paxr 1o 0.6 Mxr Genka Ha TpyGOUKy. Ilocie amexrpodopesa reru oxpammsamy mo Meromy [11].

O6myio akrusHocTh [10 paccuuTsiBaiu mo dopmyie:

A= AD OF ’
clt

rme A - obmas akTHBHOCTS (epMerTa, AD - M3MeHeHVe OIITIYeCKO IVIOTHOCTH, ¢ - KOJITIeCTBO Gerxa (Mr/mir), £~ koadduiieHT

PpasbaBsieris, £ - IIPOOJDKUTEIBHOCTD M3MEPEHIS OIITIeCKOH IUIOTHOCTH (MFH. ).

TTpoBezeHa cTaTHCTITIeCKasa 0GPaGOTKA Pe3yIIBTATOB.
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Pesynsrarsr u o6cyxgerne. VicenenoBaHa 3aBUCHMOCTh PeaKI[UM GHOJIOTUYECKOM CHCTeMBI Ha OOJIydeHHE OT
IIPOJOJDKUTENIPHOCTH Bo3feiictBuA. O peakiuu OHOCHCTEMBI Ha BHeIIHee (HU3WYECKOe BO3ZAEHCTBHE CYAWIH IIO
BenuynHe obmeit akTusHocTy I10.

IToxazaHo, 4TO OGydYeHMe IPOPACTAOIIUX CeMIH MHAYLUpPYyeT HOBbIIeHue akTUBHOCTH IIO mpopocTkos u
BeJINYMHA U3MEHEeHH I 3aBUCHUT OT IPOJOJDKUTEIPHOCTH 00rydeHus (puc. 1).
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Puc. 1. 3aBucumocts o6ueit aktuHOCcTH I1O (A) IPOpOCTKOB OT IIpoZODKUTEIPHOCTH 06 Tydenus cemar DMMU c gacroroii,
ITw: 49 (a), 50,3 (6), 51,8 (8) u 53 ().

AxrusaocTh IIO B mpomecce pocTa mM3MeHAeTCA KaK B KOHTPOJBHBIX IIPOPOCTKAX, TaK M B IIPOPOCTKAX
o6ry4ueHHBIX ceMaH. OZHAKO B IIpoliecce POCTa BeJIMYMHA HAOII0JaeMbIX U3MeHeHUIl pasHasd.

W3 maHHBIX, IpeACTaBIeHHBIX Ha PUC. 1, BUAHO, YTO B IIPOPOCTKAX 00syueHHBIX DM BOJIHaMu 4acToToi 49
ITu Ha BTOpOIl M TpeTmii AHU mocie OOaydeHHsS HaOJIIOZaeTCsS 3HAUUTENbHOe yBelrmdeHue aktuBHocTd 10, m
BeJIMYMHA M3MEHEeHUsA 3aBHCHUT OT IIPOJODKUTEIBHOCTH OOIydeHuA. B wacTHOCTH, mpu o6aydeHuu B Tedenue 20
MHUH yBeiquueHue oGueit aktuBHocTH [IO Ha BTOpPOIl M TpeTHil AHHU, IO CPaBHEHUIO C KOHTPOJIEM, COCTABJIIET
coorBeTcTBeHHO 52,7% 1 78,8%), mpu 30-munyTHOM — 91,9% 1 90%. Ha yeTBepTHIil AEeHD HOCIE OOIyYeHNs KapTHHA
HeCKOJBKO m3MeHseTcsa: npu  20-MHHYTHOM 0oOxydeHHHN akTUBHOCTH IO B ONBITHBIX M KOHTPOJBHBIX TPOPOCTKAX
ONUHAKOBafA, B IIPOPOCTKAX CEMSH, MOABEPrHYTHIX 30-MUHYTHOMY OGIy4eHHIO, IIPOJOJDKAET YBEJIMYUBATHCA U
IIpeBBIIIAeT KOHTPOJIBHOE 3HaYeHNe IpubausuTeabHo Ha 125 %, a moaBeprayTsix 60-MUHYTHOMY OGIy4eHUIO — Ha
162 %.

Ta ke 3aKOHOMEPHOCTH HAabII0OAAeTCA B IPOIecce POCTa IPOPOCTKOB, 06IyYeHHbIX HU3KOMHTEeHCUBHBIM DMU
c gacroroi, I'Tn;: 50,3, 51,8, 53.

IlonmyyenHsle npaHHBIE YKasBIBAIOT HA TO, YTO B OOJy4eHHBIX OPraHM3MaX CTHMYJIHUPYIOTCA IIPOLIECCEHI,
KOTOpbIe HAaIlpaBJIeHBl Ha IIpeofioJieHHe CTpecca M IIOCHe/CTBUA BHeImIHero BosfelicTuda. Ilpm 20-muEyTHOM
06Iy4eHUH Ha YeTBePTHIH JeHb BO3TeHCT-
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BUSA OpraHU3MYy VZAaeTCsi BOCCTAHOBUTH HOpPMajlIbHOE COCTOsSIHME — “BbIfiTh u3 crpecca’. Ilpm yBemmdeHuu
MIPOJOJDKUTEIBPHOCTH OOJIy4YeHMs IIPOPACcTAiOMX CEMSIH BOCCTAHOBJEHME HOPMAJIBHOTO COCTOSHHUSA, IO BCelt
BEPOSITHOCTH, IIPOHCXOJUT MezajeHHee. Bosee Toro, B IpopocTKax, obiaydenusix B Tederume 30 muua OMU c
vyactoToii, 49 ITu u 53 ITu, rennenuus nossimenusa aktuBHOCTH 11O coxpaHAeTcsa U Ha YeTBEPTHIi IeHb 00Iyde-
HudA. B mociemyromue nHU aKTUBHOCTh (pepMeHTa B IPOpPOCTKax yMmeHburaerca (puc. 1). Ha puc. 2 mpusezmena
3aBUCHMOCTh AKTHUBHOCTH IlepoKcuzaspl obixydeHHsix OMM KBY ceMAaH OT 4YacTOTBI Ipu  Pa3IUYHOI
IIPOZOJDKUTEIBHOCTU 00IydeHus. [lomrydeHHbIe pe3ysbTaThl YKa3bIBAIOT HA BaXKHYIO POJIb BOIBL B Iporecce ¢Gop-
MHPOBAHUs PeaKIMH OpraHM3Ma Ha BHeNIHee BO3ZeiiCcTBHe: HambOJbliiee OTKIOHEHYE OT KOHTPOJIBHBIX 3HAYEHUH
o6ureit akruHOcTH [1O Ha6MI0ZAIOCH B IPOPOCTKAX ceMAH, o0mydeHHbIx DMMU ¢ wacroroit, 50,3 I'Tm u 51,8 [T,

KOTOPpbI€ ABIAIOTCA PE30HAHC-HBIMH YaCTOTAMH BOZBI.

A 0025
002 A
001s A —— 20
—=—730
0.01 4 —a— 60 roE
00035 A
D T T T T 1

4 48 503 518 531Tu

Puc. 2. 3aBucumocts akTrBHOCTH 1O (A) AByX/IHEBHBIX TPOPOCTKOB 06Ty YeHHBIX

OMMH KBY ceMAH ImIIEHUIBI OT MPOAODKUTEIBHOCTH 00Ty YeHHA.

Pe3ynpTaThl HCCIeZOBaHUI, HAaIlpaBJIEHHBIX HA BBLIBJICHUE MEXaHHU3MOB BO3-AeHCTBUA HU3KOMHTEHCHUBHBIX
OMMU KBY Ha Guosorudeckue CHCTEMSL, JIETJIM B OCHOBY pa3jIuyuHbIX runores [3,4,10,13]. OpHa u3 HUX OCHOBaHA Ha
IIpeJIOIOXKEHUH, YTO IepBUYHBIM 3BeHOM Bo3gZedicTBuas DMK KBY Ha Guocucrems: saBngerca Boza. Ilpen-
IOJIaraeTcs, YTO OOJIydeHHe MeHSeT PeryLAIpPHYIO CTPYKTypPy BOZBI, BCIEACTBHE 4erO MEHAETCHI XapaKTePHCTUKA
BOJBI, U 3TO IPUBOSUT K M3MEHEHUIO CBOMCTB MaKpOMOJIEKYJ B GHOCHCTEME, a TaKxe Oojee MaJTeHBKUX MOJIEKYJI U
opraHuveckux coeguHeHwuii [6,10]. DTu u3MeHeHNI GOPMUPYIOT OTBETHYIO PeaKIMIO, HAIIPABJIEHHYIO HA BHELIHEe
¢dbusnueckoe Bo3geiicTBue.

WccnepoBano BiuAHMe OOMyYeHHOM BOABI HAa POCT M PpasBUTHe IIpopocTKoB mmeHunsl. CoriacHo
IOJTy4eHHBIM [JaHHBIM, MHOTOKpAaTHas 00pabGoOTKa IIPOPOCTKOB OGJIyueHHOH BOZOH WHAyLUpyeT GOJblIne
n3meHeHHA aktuBHOCTH IIO, ueM omHOKpaTHOe OOJIydeHHe IIPOpPACTAOIUX ceMAH. B orom ciydae Taxke
HaGI0faeTCs 3aBUCHMOCTh BEIMYMHBI OTKIMKA OMOJIOTMYECKOW CHCTEMBI OT IIPOZOJDKHUTENIBHOCTH OOIydeHH.
Kpome ToOTO, KaK BUZHO U3 IIpe[CTaBIEHHBIX JaHHBIX (puc. 1 u 3), BeIWYMHA OTKIMKA GHOCHCTEMSBI, BBI3BAHHOTO

o0JIyyeHreM, 3aBUCUT TaKxKe OT yacTorsl DMU.
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Puc. 3. 3aBucumocts o6meit aktusroctu I10 (A), o6paboranusix ob6rydenton DMU ¢ wacroroit, [T 49 (a), 50,3(6), 51,8 (8) u
53(r) Bozoii IPOPOCTKOB OT IPOJOJDKUTENBHOCTH Oy I€HA.

Usmenenune obmeit aktuHOCTH 11O Gosbire nmpu o6paboTke Bozoii, obaydernoit DMU c wacroroit 50,3 T
u 51,8 ITn. Tor daxT, uto M Hpu OOIyYeHHM CeMAH U UX 0OpaGoTKe OOIydYeHHOH BOZOIH Haubosiee CHUIbHASL
peakiusA TPOABIAETCA B BapHaHTaX, IOABEPTUIMXCA OIOCpPeZOBaHHOMY (06pabGoTkKa OOIy4eHHOH BOZOI)
BoagzeiictBuio DMU c wacroroii, 50,3 I'Tm u 51,8 ITu, ykassiBaeT Ha TO, YTO BOJA HA CAMOM Jejie ABJIAETCA IIep-
BUYHBIM 3B€HOM BO3[€ICTBUA.

O6ay4enue 6uocucrems! HuskonHTeHCUBHBIM DOMM KBY usMeHAeT CTPyKTypy BOZBI IOBEPXHOCTHBIX CJIOEB,
YTO IPUBOJSUT K HM3MEHEHHIO CBOICTB BOZBI. Vi3MeHeHMe CBOMCTB BOJBI MOXKET BBI3BIBATH M3MeHeHUSA (GU3HUKO-
XMMHUYECKUX CBOMCTB KJIETOYHBIX MeMOpaH, KOTOpPhIe 3aITyCKalOT IIellb ITOCJIe[0BaTeIbHBIX IIPOIeCcCOB, B pe3ysIbTaTe
KOTOPBIX GOPMHUPYeETCs OTBET GOCHUCTEMBI Ha BO3/I€HCTBIE BHEIIHETO (PU3NIEeCKOTO MO,

WupynuposaHHOe 06TydeHNeM IOBBIIIeHHe 06meii aktusHocTH [1O mpopocTkos
MOxeT OBITh OOyCIOBJIEHO aKTHMBaLMell TeHOB, KOHTpoiupyiomwux cuHTe3 [IO, miIm u3 MeHeHHAMU Ha
SIUTeHeTHYeCKOM ypOBHe. B wacTHOCTH, Aucconuanyeil u peacconuanyeii cyoseuHUL hepMeHTa, YTO MOXET OBITh
CB3aHO C M3MEHEHMAMH CBOMCTB BOAbL. Jlucconmumanus M IOCHeAYIONIas Ppeaccolualys MOTYT IIPHUBECTH K
HU3MEeHEHUIO KOJIMYeCTBEHHOTO COOTHOILIEHUA MOJIEKY/LIPHBIX GopM hepMeHTa.

Wccneposano Brusane DMU KBY na cocraB monekyapusix ¢popm [1O B kieTkax NpopocTKOB HMiIeHUUBI. B
KOHTpOJIE — B IIPOPOCTKAX HEOGIydYeHHBIX CeMAH - OBLIM BBIABIEHBI 9 dpakiuii, 061asaioNux IepPOKCUIA3HOM
aKTUBHOCTHIO. B 06yIydeHHBIX BapMaHTaX U3MeHeHue uncia (ppakuuil He HaGIIOLAeTCs, OFHAKO, IO CPaBHEHUIO C
KOHTPOJIEM, U3MEHAIOTCA MHT€HCUBHOCTh OKPAIIMBAHUA M WIMPHUHA MOJIOC GBICTPO MUTPUPYIOIIUX dpakuuii (puc. 4
u 5). Kax BugHO Ha puc. 4, uzodpepmentHsiii coctas [1O B TpexAHEBHBIX IIPOPOCTKAX ceMAH, 06rydeHHbIX DMU ¢
gacroroii, 51,8 I'Ty u 53 I'Tu, He MeHsIeTCS, HO OKpalIMBaHUeE BBIABIAIONIMXCS IIOJOC Gojiee NHTEHCHUBHOE, UTO C
y4eToM yBenuueHus  obmeii  aktmBHOocTH [IO B 3KCTpakTe  IIPOPOCTKOB  yKasblBaeT  Ha
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aKTUBAIIUIO TeHOB, KOHTPOJIUPYIOUINX CUHTe3 hepMeHTa.

B mpopocTkax cemsaH, ob6rydennsix DMU c wactoroii, 49 ITn u 50,3 I'Tn B Tewenne 30 muu u 60 Muw,
MHTEHCHBHOCTh OKpAIIMBAHUA OBICTPBIX (GpaKuuil Gojblle II0 CPaBHEHUIO C KOHTPOJEM, a B IIPOPOCTKAaX
06paboTaHHBIX BOZOI, 061yueHHOil DMU ¢ To# ke YacTOTOM M NMPOAODKUTEIBHOCTBIO, HAGIIOAeTCA PacIIIpeHIe
II0JIOC YKa3aHHBIX (QPaKI[Uil, YTO CBUETENIBCTBYET 00 yBeIUIEHUN KOIUYECTBA COOTBETCTBYIONIMX M30(epMEHTOB.
Ha6miomaerca Taxxke Goslee deTkoe paspeneHue nsobepMmenTtoB (puc. 5). IlocnenHee MoxeT cBUAETETBCTBOBATH 00
M3MeHeHUH IIOBEePXHOCTHBIX 3apsanoB usodepmentoB I[10, ob6ycroBIeHHOe NPHUCYTCTBHEM B Cpefie OOIydYeHHOM

214 |
'.flll

K 49 50.3 51.8 53 ITu

BOJBI.

Puc. 4. IzobepmeHTHBIH cOCTaB MEPOKCHIA3b B TPEXIHEBHBIX IIPOPOCTKAX CEMAH
MIIEeHUIB TpU ofHOKpaTHOM 20-MuryTHOM 06myvenmu OMMU KBY.

! _ : "

1, 2, 3, 4, 5 1, 2, 3, 4, 5
a 0
Puc. 5. I3obepMeHTHEIH COCTaB IEPOKCHAA3HI IPOPOCTKOB OGIYIEHHBIX CEMSIH IIIEHHUIIBI ¥ IPOPOCTKOB, 06pabOTaHHBIX
06Ty 4eHHOM BOJOM:

a - o6iryuenue DMU c vacroroit 49 I'Tm, 6 - o6ryuerne MU c wacroroii 50,3 IT.
1 — KOHTpOJIB, 2 — IPOPOCTKH, 06yueHHbIe B TeueHue 30 MUH, 3 — IPOPOCTKY, 06paboTaHHbIe 00IydeHHOI B TeueHue 30 MuH
BOZIOH, 4 — IPOPOCTKH, 00Iy4eHHbIe B TedeHre 60 MuH,
5 — mpopocTkH, 06paGoTaHHbIe 00IyYeHHOH B TeueHre 60 MUH BOZOH.
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VIHTeHCUBHOCTD OKpAalIMBaHWUA MeJAJEHHO MUTPHUPYIOIIUX (Qpakiuuii B o6paboTaHHBIX 06Iyd4eHHOIH BOZOM
IIPOpOCTKaX TakkKe yBenwuuBaercd. IlosydeHHEIe NaHHBIE CBH/ETEIBCTBYIOT 00 HM3MeHEHHH KOJIMYeCTBeHHOTO
coorHomeHusa wusopepmentoB [IO mPoOpocTKOB, HOABEPrIIMXCA HEIOCPeACTBEHHOMY WM OIOCPeJOBAHHOMY
Bo3geticTBuio HuskonHTeHCHBHOro DMU KBY. Cremens BripaxkeHHOCTH 3 deKTa 3aBUCUT OT IIPOLOIKUTETHHOCTH
OGIy4eHHU .

TakuM 06pa3oM, MOXXHO 3aKJIIOUUTh, YTO IEPBUYHBIM 3BeHOM Bo3feiictBua JMM KBY ma 6GuocucreMsr
apngeTca Boga. O6myuenme ceman OMM KBY u o6paboTka ceMAH M HX IIPOPOCTKOB OOJIydYeHHOH BOZOMH
crumynupytor cunte3 I1O B KiIeTkax mpopocTKoB. B kieTkax IMpopocTKOB, mozaBeprmux Bosgeiictsuio OMM KBY
HU3KOH MHTEHCUBHOCTH, BCJIe/CTBYE M3MEHEHUA CTPYKTYPHI BOABI MEHAIOTCA IIPOCTPAHCTBEHHAsA CTPYKTYypa M IIO-
BEepXHOCTHBIM 3apsan MojnekyaapHbix ¢opm IIO. OTu wu3MeHeHMA NPHUBOJAT K IlepepacipefiesleHHI0
KOJIM4eCTBEHHOTO COOTHOIIEHUSA MOJIEKYIIPHBIX GOPM IIepOKCHA3EL.
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Swppbpulyws nrunignid - hkunphlhwdhuygh gnigubpobbp - phlhwopowi

B pa6ore mpepcraBieHsl U3MeHeHUs IIOKa3aTeslell reMOSMHAMUKY U cocTaBa MOYH [X-KIaCCHUKOB r'MMHA3UU

“Ksautr” B IIepuo/J, 5K3aMEHOB. yCTaHOBJIeHO, YTO DSK3aMe€H ABJAETCA CTPeCCOBBIM (baKTOPOM u IIpUBOJUT K

(byHK].LI/IOHaJIbHOMy HaIlIpsXKEHUIO Cep,uequﬁ AEeATEJIBHOCTHU. B mkosax ¢ MHTEHCUBHBIM o6yquMeM IIpUMEHEHNE

anTHCTpeccoBoro das “COKpOBHIA MPUPOZABI” CMATYAeT OTPUIATENbHOE BIMAHME y4eGHOro Ipolecca Ha COCTaB

MOYH, TéeMOANHAMMNYIECKNE IT0OKA3aTeJIN IIKOJBPHHUKOB M YJIYy4YlIaeT COCTOAHME UX 3TOPOBb.

JAupeperiapoparHoe 00y YeHHEe — IOKA3aT€TH T€MOJHHAMHKH —

SK3aMEHAIHOHHBIH I1¢ epHoxg

The article is devoted to investigation of changes in hemodynamics and the composition of urine IX-grade school
students of “Kvant” lyceum during examinations. Students experimental group was relaxing tea. It is founded that the exam

is stress factor and leads to cardiac functional voltage. In schools with intensive training the application of anti-stress tea

“treasures of nature” softens the negative influence of the school environment on composition of urine, hemodynamic in-

dexes and improves the health of schoolchildren.

Differentiated study — indicators of hemodynamic — examination period

Uppnipjul pupbthnjunwdubph htn juwgws tbpuynudu jupbnp pinhp £ hwiinhuwind  npupnguljutitnh
wpnnempjul Ypu ntunigdwi gnpdplpugh wqpbgnipjut niumdbwuhpmeiniip [3-5]: Qrudwb upgws punypp, hwtqunh b

puh dudwiwlh Ypdwwnnudp, hghjuljuts wnhynmput tJuqnudp jupng Bu uppluwghtt wqptigmeinit panil) phnwhwuh
opquiuthquh dwpwbugnpsunwljwt gnguthpubph Jpur Anmpnih nitkgnn tnp Yppuljut hudwlwngh swipupknijws

phdhdp, npnud hwodh sh wetfws wowlbpuniubtph hwumbtugdwt YJEuwpwtufut b wthwnwluwt nbdybpt oo diw-
opquithquh thnpthwnmgnqujwt htwpwynpnipnibubpp, phpod

putuljutt wpwbdtwhwnlmpmiuubpp, gupnid Lk
hupdwpnnuljut gnpépupwugutph jpquut nt wnnnent-
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put  Juupupugdwui [2,6,8]: Ttw wpwyl] wpnwhwjngws b putwppowth pupwgpnid, Gtpp opquithquh
hwpdwpnnquljut dbjuwtthqlubpt wnhjuwbwny, ppnud Bt WL2-h hniqujw npnpup Jighnwnpy b tkpquunulju
hwdwlwupgbph jupuénipyuin b dhgwiljuy onul] nwnunid hnghdwpdbwlwt hhwinmpniuitph Swgdwb hw-
dwpipjuyugynny  wohiwwnwiph tyuwnwli b bEnkp nundbwuhpl] qupdwpwind ungnpnn IX nuwuwpwih
wpwltpnikph uhpn-winpwihtt hwdwluwpgh b dkqh punqugpmipjut hnthnjunipiniiubpp putwopowith pipwgpnid:

Lutimpinitiiiph hwhdidwt uppbuwghtt pupny hpuyhdwfutpnid uvhpwn-winpuyhtt hwdwlwunpgh gnpswnwlju
Jhdwlh wlpuwunuwl, putwopewh puguuwljut wqnkgmpiniup dknubng, hsybu twb wowlkpntph wnnnowlju
Jhdwlp pupbjudbnt bywunwlnyg npybu juijwpgbihs dhong dbkp Ynnuhg oquuugnpsyty b «Punipjut quudbp»
hwljwupntuuwght phyp:

Ynip b dipnp: Mumduwuhpoipemitbpp Junupdl) Bo hunktuh] nuumguwi opuljupgny wphuunnnn «Rduibiny Jupdupuibmud,
npuntn Epkluwitpp pipnidnud B hwpgugqpnygny: «2qutiny qupdupuitnad nunidbwfui swpupdu nbnnmipeiniinp Yig op k, swpuplu
nuuntdbuljuitt pintwdnipniiin 26-27 d, opwljut puuwduinymu £ 6-7 wnwplju, jnupupwisnipp 40 pnygk inbingmpjudp: Lutinipeiniatbph
witg ki Jugdnud nnupdu ke tplnt wuqud® 3-5 wnwpluttphg: Mumdtwwi spugph hwdwdwgt, puuwduindnd E snpu jpugnighs
wnwplju:

Zhnugnuyly Bu IX quuwpuh 30 wowlbpnibp (nuutthhigp' unnighy judpnud, wnwutthhigpn®' thnpdtwlub): ZEnwgnuunipyui
hutinhpttph  hwdwdwg, hpulubugdl) t hbnwgnudnnubph wennowljwt  wdjuutph  twhitwljuwt JEpodmpmoit b punpdl) o
hngkbhqhninghwljul phnmulubp smubkgnn wpwlbpunibp: Zknwgnuujnnubph ponp fudpipmd. npnodly) Bu htdnphtudhljugh hhduwlyut
gniguithoikipp upwnh hsnulutiph hwwunieiniup (UY2), wppub Sugnudp (uhuinnjughtt (UK, nhuunnjughtn (+QK): Upjut upnudp sunnby k
Unpnulnih dbpnnm): U4Z-t npnodly £ pun Hnpuupnugpnipput gmguithptph: Zunnily putwdlitpnd npnodly Bu winpuqupljught
(UK b dhohti phtwndhjuljut Lupmudutpp (UR): Upwph putwding hwoquplyt) o wpputt uvhunnjughtt (WUO) b pnubwljut (UL0)
sunfuibipp. (US=UQXK-1HK, UK=12K+0.43 x (UK-12K), UUD = 90.97+0,54 x U&-0,54 x F2K-0.61xS, UL0O=UUO0xUYZ, npuntn UK (
wimpuquplught Lupnud k, -t himugnumjnnh tnuphpp):

Qpuiignufubpp  ppulutnugdly & Gpkp toym]’  hwpupbpuljut hwighun, umjnpuljub mumdiuljul opfw pupugpnd
($hqhninghuljut tinpifw); phitmipiniiip hwhdikmg winlhgwubu wpwg b pitmpiniiin hwhduknmg htnn: Munfuljub wnupju pipugpnid
putimpnitiibphg wnwy b htinn juwnwpyty | wpwltpunubph dkgh hnugnuumd «Zugp»  pdojujuitt fnpnind pdholj-jupnpuinh Ynndhg
Mediscreen upphu-ptuntph uhgngny, npnup Yhpunynid G dbkgh dbe qpmingh, YEunntught dwpduhlubph, pH-h, uyhwnwlmgubph,
upwnphwbtph, (Eynghnutph in vitro npnpuwl hudwp: Uju gniguwithputph npnonudu hpujuitiugyly £ dkgh wnudnuiyutt swthwpudund:
Snipwpwiyymp htinwgnuugnnh Ukqp hudupdty E dkgh hbnwgnindut hwdwp twhiuinbuqus dwpnip snp inupugh dby:

Lutiulut (upudnpiut wqpkgnipmniut mundtwuhpbnt hwdwnp wwph) wduhg hbnwgnudnnubpp puuwpwiibpnud pudwin]ty
kb tpyme fadph’ uwnmighs fjudpmd pungpldly £ 15 wowlbpw, npnip sk unwgl) uwwwlunhy hwdbnud, hul tinpdtwywi judph 15
wowlkpnutpht ybg swpwpe wnbnnmpudp, wdkt op Yhuophtt wipdl] b wpgwpywi juniwpnyubphg hujupjws b hwphkpudnpus
huljwuppluughtt hwhquinugng «Punput quidbp» phy (hgkighw phy 4850064000074, wipnumpnud £ Unuljjugnid OO0 “PAPMKAB’-h
wunytipmy), nph pununpopyui Uk dninud b wiplipniphly, jundunw, ynytnunund, ppugujun, nkuyuy, dwupkih:

Uunugyws nijuntiph Jhdwugpujui douynudp junwpdty Epun Unmgbunh t swhwtthoh' “Biostat” hundwljupgsuyhts dSpugpny:

Uppmbphkp b phlnuplnud: “Uufuwptiuljut ppgwinid gpuitgyly G uhpu-winpuyhtt hwdwlupgh gnpsunwljub
Jhdwlh qquih thnthnpunipnitiitp, htinnhtdhljugh ponp gmgwthoibiph wg, nptt wpwyt) wprwhuwynyws | k) uwinnighy
hudph hnwugnundnnubph dnw: ZEnwgnunipyub papugpnid tplynt judptpnud gputigyt) £ U42-h hwjuuwnh pupdpugnid: U4Z-h
Ukdnipjut tlwt w&p, pun Eplnygpht, Juynud £ hmquijub jupws Jhdwlh dwuht, npp Jupbih | ghnbk npybu uppiuwght
Jhdwlhh wprwhwynjudmpjut gnguhy: Lwpuwpttwlul oppwimd uiinighs fudph wpwlbtpubtph Unn UYZ-0 wdl) &
11,81%-nq (p<0,001) (wn.1): Unnighy fudph wowlkpunnttiph URK-h b F&-h Ubdnipniuttpnt wdk) ki 14,09%-ny (p<0,001) it 13,91%-
ny (p<0,001): Lupuwpiuljuiti ppowitimid UK-h b URK-h dkdmpinitiibpp uinnighy hdph wpwljbpunutph dnin wdky B 14,47%-nd L
14,01 %-nyJ (p<0,001) (ul.1, 2): Q&-h pupdpugnuip qluwynpuybu juhws b upunudjuih wouunwiph nidbqugdui b
hngthniqujut prupjusnipyudp wuydwiudnpus jupquignpnn dkawithquubph uvhdwwphy wijnhjugdwt htin: Yw Jiugnod
Eupntuuyghtt hpuhdwynmu opquithquh thnpthwinmgnnujut dkjwuthquutnh wijnhy dnphjhqugdut duuhie
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Upptuughtt hpwghdwynud Q&-h pupdpugdut wundwnitphg Uit § Jupkh b hwdwpl) wpuwt goipu dpdute b
Sugpuiwuughtt. winpughtt phidwnpmpjut hnthnjumpmuttph vho Equwés wihwdwwyuunmuupubmpniin: Spuljut
ujuy ibph hwdwdwyt, uppbuwhtt hpuyhdwlutpnud qupyipuljughtt hhybppiughugh dbvwdnpdwt pupwugpmy ks nhp Gu
luunnud gwigutidwt gnjugnipyut wnpkubpghy dkjuwuhquubpp, (hdphw-guiguiidut hwdwlwpgp, hyybu twb bow-
hwdwihph b Eipuinbuwpdph hniquishts qgnunhubpp [7,8]: Zkwnwgnuynnubph ULO-h dbdnipiniin uininighs fadpnid putimipyne-
uhg wnwy wgnd k 7,53%-n4 (uly.2): Lutimipinitiubph uyyuwudwi opgwtinid UO-h thnthnfunipynitip Yk Eny huuwunh puniyp:
Zhnbwpup, UC0-h wép, wdbtugh hwjubwuwinieyudp, nknh Entbkind U42-h disugdut hwpghi:

Zkwputwljw opgwinid unnighs padpnid mumdbwuhpdws gniguhpubipp fulEnughuh hwdbdwnn pyudp dund B
pujuljuth pupdp duupgulh Jpue Lutnipniihg hbnn ywhwwiynn hmquiju jupjusnipmiut wdbiuygb huduwwljw-
unpjudp yuydwtuwnpjws b dh owpp swpdunhpiubpny’ ntunudp swpnibulint dqunudny, yunmwujpwbungnipjudp b
wy: Uhwdwdwiwl) puwjut hpudhdwlp tupunpnud E Ejuljinughtt winpnonipmntt, npp wuydwbu]npdws | withpudbown
wpynip (pulmpimt hwtdbbp, npnpwljh qghwhwnwlwip) vnwbwnt gubnipundp: ZEnpuulub ppowinid uwninighy
fudph htunwgnuynnubph dnn U4Z-b dumd | Gulbunught dwupqulhg pupdp 10,65%-nyd (p<0,01), UK-u" 9,25%-ny
(p<0,001), hulj F&-1* 7,95%-n (p<0,05):

Zudbdwnwpup Yuynih £ gk UMp, nptt wpunugnmd. £ wppubt opgpwtunmpjutt hwdwlupgh Jupqunpnn
dbjuwuhqdutph YEunpniwgdwt dujuppujp b wdthntnd dBly upinughtt ghyjh pipwugpmd £uodwt dwudwbwljuyght
Ubdmpinitubipp: ZEkwnptutwut opowimd U&-h b UK-h dbkdnipniuttph thnthnjunipniatitpp wiinighs fudph wowljtpunubph
Unn Upkp Eu ny hwquuwnh punype (U1, 2): Utp Unnudhg nhunn gmguhpubph wdp Jupnud b phbwlub
Switipuptntjudnipyut Wjundudp wywlkpnitph vhpun-winpuyghtt hwdwlupgh hupdwpnpuljut htwpugnpmieniinkph
uUnphihqugdwt dwuht:

IX nquuwpui

U2t n26 ue

Lhuwp 1.9wpdwpubtught niunigdwdp unynpnn IX nuuwpuith wpwlkpinubkph U2K-h,
YO&-h b UL-h
thnthnjunipniiitpp btwjuw- b hEnputwljwt opowtnid
1 (unynpuljutt ntunidtwlwis op, 2 (Uhly puinipniup, 3 (puinipiniihg htnn
*-p< 0,05, ** - p< 0,01, ™ - p< 0,001

@ uunnighs jundp, () thnpdiwlwb junudp

IX nuuwpwih htnwqnuynnubph dnn UL0-h dbdmpniip pulnipmiihg hun winnighy udpmd pupdp b dund
EuEnught dwjwpnuljhg 9,21% (p<0,05):

Onpdtwljut hudph wpwltpnubph dnwn, npnup uinwgl) ku jhtuwpwinpbt wjnhy hwdbnd (YU2), twjuwpttwljut
opowtnid nhwyty Eu htiunghttwdhugh gmguuhoutph wtjh dbnd wpunwhwyndws hnthnjunpgnitttp (wrn.1): ‘Lpubg dnn
gpugyty £ UYZ-h pupdpugnid juljinughth hudbdwnmpypudp 7,05%-ny (p<0,05): Lwhiuphbwljut pppwtnid uinnighy
hudph hwdkdwwnmpudp nhngty b iwb Q&K-h pununphsutinh wybkh poy; wpnwhwjnjws wa (wn.1): @opduwljub fulph
wowlpinikph UQK-h bt F&-h dbkdnipniuutnh wdl] i hwdwywinwupiwwpwp 8,68%-ny (p<0,001) L 8,90%-ny (p<0,01)
(uy.1), U&-h b U&-h Ubkdnipiniuitipp 8,22%-n4 b 8,79%-ny (p<0,001) (ul.1, 2):
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Ungnuuwly 1. Ywpdwpuith IX nuuwpwih wpwlkpintibph jupnhnhbdnnhtiwdhlugh
gniguthpubiph thnthnpunipniiibpp putiwopowth pipwgpnid

Smguittholkp Uwnighy funudp Onpatwljui funidp
1 2 3 1 2 3
g|_U%zgp 77,90°2,32 87,101,99" | 86,202,24" | 78,02,08 | 835072,04 | 81,20'1,99
£ U9l uu 113,5({’1,98 129,59”1,89"“ 124,012,08'“ 109,59”2,41 119,0:1,94"' 112,9"2,0
| _1o&iuu 75,50'1,74 86,02,08" | 81507183 | 730,70 | 7950157 | 7507167
S U&luu 38,0'1,53 4350317 | 4250261 | 36507198 | 3950217 | 370213
S UK ud uu 91,841,69 | 1047171,25" | 99,78'1,45 | 88,69'1,78 | 96,49'1,37" | 90,91'1,48
UO U 61,57 1,41 58,87271 | 60,7672,16 | 62,11"1,51 | 60,22'1,75 | 61,30'1,76
Uro| 4,78°0,14 5,14°0,28 5227019 | 486022 | 503022 | 499022

Owimpmpmi 1- unynpuljwh niuntdiwljwh op, 2 ( phitinipniihg wowy,
3 ( puimipjnihg htwnn; *- p< 0,05, ** - p< 0,01, *** - p< 0,001

Onpdtwljul fudpnid ULO-h thnthnjunippnibubpp Ypbp B ny hwduwunh punyp: Luimpnittbph vyuwudwb
onppwinid UO-h Ubkdmipjubi thnthnpunipniip npubnpyty £ npnowlh wwppkpnipyudp b bu Ypk) ny hwjwunp plunype:
Lutimipniuiiphg htnn tnpdtwfuwd judpnid ghundb] B jupghnhbdnghtwdhuyh nuunidbwuhpdws gniguthoubiph
ElulEinught dtwjupnulh yekpujuwiqudw dhnnd (wr.1):

Ujuyhuny, YUZ unwugws vwbkph (thnpduwlwb junwdp) U4Z2-h U&-h b F9&-h Uksnipniuubpp uinnighy judph
hwdbdwwn twpwptiwlwi oppwunid wjuqby L 4,76%-n4, 5,41%-n4, 5,01%-n4:

(L1 uﬁ}& L um

‘Vjup 2. 9updwupuiiughts ntunigdwdp unynpnn IX nuuwpwith wpwlpinubph U9K-h,
U&-h, UO-h b UL0-h tinthnjunipeniutkpp twpuw- b hbnphiwlju ppowtinid
1 (unynpuljui ntuntdtwlfwi op, 2 (Uhty puinipynip, 3 ( puunipniihg htivin
*(p< 0,05, ** (p< 0,01, ** ( p< 0,001

uwnnighy junidp, thnpduwlui junidp

Uunwugws wpynitpbpp Juynud &, np hwnuwybu uwnnighy judph hbknwgnuygnnubph dnn pubwlub
JwpJwénipjutt hwnpwhwpnudp mintigynd b gnpéwnwlwt hwdwluwpgiph pwpdp jupjusnipjudp, nptt hp
wqnlgnipiniul E pnnunid uhpwn-winpughtt hwdwlwpgh gnpéniibnipjut Ypu:

Zhwmputwljut opowtnmd WUZ spugnitwsubtph dnwnn ntunmduwuhpdws gniguhobpp Guljtunuyghth hwdbdwn
dbwgh) &b pudulwiht pupdp dwjuppuih Jpuw, dhisptn YUZ pugnibwsd poinp quuwpwbibkph wowltpnubph dnn
nhudl] E htdnghtwdhuyh nmunidowuhpdws gnigwthputph Bulbnughtt dwupquyh Epujuibgidwt dhunnod:
Lwhiwphiwluwb opgwinid uwnnighy judph htwnwgnuynnubph 33,33%-h, hull thnpduwlfui judph® 20,0%-h dbqnid
hwjntwpbpyty k qnilng: Ca?-h wupnitwynipniup pupdp b Enk uinnighy fudph 20,0% b thnpdtwljwt fudph 10,0% ht-
wnwqnuuynnitph dnwn (0y.3): BEh gnpswsnidhg htnn wowltpnubph phyp, npnig dkqnud hwpntwptpyt) E jughnud,
wuluuby k:

Qpulwinmpyut nfjujukph hwdwdwgy, uppbuwghtt hppudhduljubpmd wpyut by wykjwinud t uppbuwgh
hnpunbubph pwbwlp, htsp byywuwnnid | ukpphtt opquiiibiphg Ca?-h b Mg?-h pnipu dndwip wpput dbe: Upwu ke
Ca¥-h pwtiwlh wykjugnudp hwbgkginmd k jupnhnhbunphtwdhuyh gniguthpubph dkswgdwin, hull wybigniljught
Ca?-n opquthquhg nnipu k pipynud Ukqh dhgngny [10]:
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Nnpno hEnhtwlhubkph wjujubph hwdwduyh, Yuyghnd wwpmbwlynng Jhnwdhi-hwbipuwytugyus pdwthph
Yhpwenudp Epkuwttph Unin tyuunnid E nuljpught hjntugwsph hwipwjiwgdwin [8,9]: Niuntdbwljw mupyw uljqphe
hwjntwpbpyty k juyghnidh pupdp yupnibwlnipni hwipuppuljut nupngh b Jupdupwih wowltpnbph dkqnud,
hulyj yupdwpwiwlwuttph dnn’ twb mupdu ytpeht:

Qpuljut nfjuukph hudwduyl, qqujh niundbwlut Swipwpbkpuquénipniup Wundwne E hutinhuwimd ubdw
phidhuh uwpindwip b wpynibpmd  hpduinubph  wdbtudbs junudpp juqnd Bo wnwdnpu-wnppughtt nigme
hiwbqupnudubpny nupnguljutiittpp [1]: Uju wonudng Juplunp £ twlh mumgdwb gnpdpipugnid utfwt nkdhuh £hown
Juquwlytpynudp [9]:

quniLyng Ca2+

‘Vhwp 3. Twpdupuh IX nuuwpuith wpwljkpinibkph pyuputulp (%),
nnpnig Ukqnid huyntwpbpyty b qpniyng b fuyghnid

unnighy junup, @ thnpdtuljuitl funudp

Utp vnwgjws wndjujubpp Juymd Bo wwuppbpuljuws numgdudp nupngubph X puuwpwind  unynpnn
wpwltpnitinh hngbhniqujut wpnwhwnjws jwupjubniput wnjumipjut Ywuhl, npp phttwopowih pupwgpnid hp
wqpligmpnitt £ popunud  uhpun-winpughtt hadwljupgh qonpénitbnipjutt Jpu Ruwljutt wguuyuingkt hwiinhuwgnn
hujwuppbuught phjp putub oppwtimy bwljubinpbt pupbjudty) L thnpdwplynnutph hiptwqqugnnmpiniip, ajundt) £
9Q&-h gniguthpubph juyniiugnud: Ukp niunidiwuhpomipiniuibph wpyniupmyd wwupqyty E np W02 pugniiws wowlpunutph
Unun twpuwputijut opgwtinud nhingty Eu htdnphtwdhjuyh gniguwthptbph wydbh dbnd wpnwhwjnws thnthnfum pjncbiikp,
UUz-h, U9&-h b H&-h gmguthoubph wsh wykh thnpp b bnky, pwl QU2 spipmibus wpwhkpinubphtip: Zknputwuljut
opowmd YUZ spunnibwsttph Unnn nuntdbwuphpdus gniguithpubpp Gujunughth hadbdwn dbwgl) Bu pudujuith
pupdn Udwljupnulh Jpw, dhiynhn 9UZ plipmibws wowljbpintubph Unin phindly b hkdnphtwdhlugh mumdtuuhpgus
gniguthpubph Ejuytinughtt dwljupnulh Jkpuljubiquiwt dhnnd:

Ujuwhuny, wpgujyu junnwpnyubphg juququs YUZ-n pupdpugunud b opquithquh phiwnpnuljuinipiniup,
ooqunuUo opquithquhtt hudkdwnwpwn htonnipjudp hwnpwhwnt) vh pupp upptuughtt hpu h&wlubp:
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BJIUAHUE JIMTUEBBIX COJIEX TUIPOKCHU- U
CEPOCOJZEPXAINTNX AMWHOKNMCJIOT HA ITPOLIECC
CBOBOJHOPAJIKAJIBHOI'O OKUCJIEHUA JIUTINIOB B
MO3I'Y U IIEYEHU BEJIBIX KPBIC B OIIBITAX /N VITRO

K.I. KAPATE34H, O.M. AMUPXAH{H, C.A. KA3APAH,
C.C. OBAKMMAH, K.II. TPUT'OPAH, I'.A. TIOJIbBY JAT'SIH

Hayuro-rexrorormyecknsi ILlenTp opranmieckos un gapmanesrayeckor xumun HAH PA

PesynpTaThl HcclenoBaHMi aHTHOKCUIAHTHOM POJIM Pa3sIMYHBIX KOHIIEHTPAIIUM JINTHEBBIX COJIel THAPOKCU- U

CepocoJepiKallX aMHHOKHCJIOT B IIpOIEeCcCe IIEPEKHCHOTO OKHCIEHUA JHUIINJO0B B TOMOT'€HATaX I'OJIOBHOTO MO3Tra M

II€Y€HH ITOKAa3bIBaIOT, UTO B IIpOILIeCCE ITOJaBIE€HUA CBO60,Z[HOP3,I[I/IK2UIBHOI‘O OKHCJIEHUA JINNIHA0B, IIOMUMO OIIpene-

JIEHHBIX KOH].LeHTPa].LI/If/'I HWOHOB JIUTHUA, ,HeﬁCTByIOT TAKXE€ aHHUOHBI — aAMHUHOKHUCJIOTHBIE OCTATKHU.

CBOOOZHOPAaZHKATPHOE OKHCIEHHE — MAJTOHOBBIH JHAIbAETH — IEPEKHCHOE

OKHCI€HHE€ JIHIIHJOB — AHTHOKHC/THTE/IbHAA AKTHBHOCTB

Munuftwuppdly k qiunintnh b yupnh hnungkiunubpnud pipwgnn thujhnibph wquin punhljupughtt opuhnugdwi
gopdpupwgutpnid  hhnpopuh- U 8énudp wwpnibwlnng wdhbwpepenitutph wwppkp Ynbghinpughwibtph hwliwopuh-
nutwnuwghtt ntipp: 8nyg k wpykg, np (hyhnubph wquun opuhnugdwu qnpédpupwgubpp dupknt gnpdmud pugh (hphnwh
hnuutph npnowlh Ynugkinpughwibphg nhp niukt twb wihnttbpp' wdhtwppyuwyhtt dbwgnpryutpp:

Uquun nunhlwughl opuppuignid — dwynbughl Epluynlhpn — jhypguyhl
whpopupnugnil — huljwopupnuinnuypli wlinpynipint it

The antioxidant properties of different concentrations of hydroxi- and sulfurcontaining lithium salts of
amineacids on lipid peroxidation processes in the brain and liver homogenates were studied. It was shown that in

inhibition of free radical peroxidation processes the anions-residues of amineacids play an important role.

Free radical peroxidation - malonyl dyaldehid — Iipid peroxidation — antioxidant activity

W3BecTHO 0 ITMPOKOM CIIEKTpe ,Z[ef/'ICTBI/IIL/'I JINTHUS Ha PaCTUTEIbHBIE M JKMBOTHBIE OPTaHN3MBI C MO,ILH(l)PIKaHI/Ief/'I

IIPOLECCOB PA3BUTHA Y OAHHUX W M3MEHEHHUAMH SHAOKPHHHBIX Q)YHKHHP‘I, d TaKXXe aKTHUBHOCTHU q)epMeHTOB Yy Apyrux

IIPU Pa3IMYHOM CTEIIeHU MX BEIpakeHHOCTH [14,15]. B mocenHee BpeMsa MOABUINCH COOOLIEHNA O HOPMAaTUMUIECKUX

Impemapartax JuTHA [1] Kak coefuHeHui, 06IaJalOUINX CIIOCOOHOCTBIO PEryIMPOBaTh M HOPMaIMU30BaTh ad(HeKTUBHbIE
PaccTpoiiCTBa, OKa3bIBAA T€M CAMBIM IIOJIOKUTEIBHOE AeHCTBHE He TOJIBKO IIPH JEeIPECCUBHBIX COCTOSHUAX OpraHU3Ma,
HO U IIPH €T0 IICUXWYeCKUX paccTpoiicTBax [12, 13,1 6-18]. B mcuxoTepamneBTHIecKOd IIPaKTHKe HUCIIOIb3YeTCS TUTHH
B BHU/Ie PasINYHBIX CONeil: Kap6oHaTa, TUAPOXIOpHUAa, 6eH30aTa, HUKOTUHATA U JP.,
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Impyu HauboJBIIeM PAcIPOCTPAHEHHH II€PBOrO M3 HUX, OZHAKO He BIIOJHE YZOBJIETBOPAIONETO KIMHHIIMCTOB H3-32
HEPaCTBOPMMOCTH B BOZI€ U CJI€Z0BATEIBHO UCKIIIOYAIONIETO BO3MOXXHOCTD €T0 IIaPeHTEPAIBHOTO TPUMEHEHHUA.

BmecTe c TeM oTMeYaeTCsS TEHIEHIMA K HCIOJIB30BAHMIO B KauecTBe (PAapMAaKOJIOTHMYECKHX CPEICTB BEILIECTB,
IPUHUMAIOIUX Yy4YaCcTHe B PETYJIANUN (UHOJOTHUECKHX (QYHKIUIN, TaKUX, HAIpPUMep, KaK IIPOU3BOSHBIE Y—
aMHUHOMACJITHON KHUCJIOTHI, y—OKCHMAC-JITHOM KHCJIOTHI, JIUTHEBble COMU N-OeH30mnI-TaunuHa, P-amaHuH [4-8] u
ocobeHHO nuTHi okcubyTupar [9-11], mpuBoAAmMIL K PAacCTPOMCTBY Ipoliecca TIUKOTEHOIM3a B II€YeHH, PasBUTHIO
TUIIEePIIMKEeMUY U HapyIIeHHUIO IIPOIeCCOB OKMCIEHHUA TJIIOKO3BL. YCTAaHOBJIEHO TakXKe KyMyJHpylollee JeiicTBHe y—
OKCHMACJITHOM KHMCJIOTHI Ha MOHBI JINTHA B OTJIMYME OT KapboHATa U XJIOPHUJA JIUTUA C YCUIEHUEM €T0 TPaHCIIOpTa U
HaKOILIEHUA, 0COOEHHO B TOJIOBHOM MO3Te.

BrlnrensnoxeHHOe HCKIIOYAeT 3HAUYEHHe OKCHOyTepaTa JIMTHA KaK eJUHCTBEHHOTO JIEKapCTBEHHOTO CpeJCTBa
Cpely ero pas3jMyYHBIX COJeH, B KOTOPOM HEMCTBYIONUM HA4YaJOM ABJIAETCA He TOJIBKO MOH JINTUA, HO M aHHOH —
OKCHOYTHpAT, IPUAAIOINI eMy KaueCTBeHHO HOBbIe OTIMYMUTEIbHBIE OCOOEHHOCTU. B CBA3M C OTMEYEHHBIM OCOGBIN
YMHTepeC IPeICTABIAIOT JIUTHUEBbIe COJMM IIPUPOAHBIX AMHUHOKHCIOT B COCTaBe IENTHAOB, MHGOpPMALUA IO
¢dusnonornyeckoit 1 GMOXMMUYECKOH POJNM KOTOPHIX IO Ceii JeHb OCTaeTcA IUCKyTaOeJbHOH, YTO M IIOCIY>KUJIO
OCHOBaHMEM K KOHKPeTH3aI[uH IIpeiMeTa HalllX CIelHalbHbIX UCCIeOBaHUH II0 BBIABICHHUIO U U3Y4eHHUIO B eTaIaxX
0cO6eHHOCTell aHTHOKCH/JAHTHOTO JIeCTBUA JIUTHEBBIX COIel HIDKeYKa3aHHBIX IPUPOJHBIX aMUHOKHCIIOT Ha IIPoLiecc
cBoGogHOpasuKaabHOro okucaerus aunuzoB (CPO) B romoreHaTax roI0BHOTO MO3Ta U TTeU€HH GeIbIX KPhIC B OIBITAX
in vitro. C OTMeueHHOI Ielbl0 OBLIM OTOOpPAHBI JINTHEBBIE COJMHM THUAPOKCU- U CEPOCOZEPXKALIMX IPUPOSHBIX
aMHMHOKMNCJIOT, BIIEpBble CUHTe3UpOBaHHbIe B MHCcTHTyTe TOHKOH opranmueckoii xumuu HAH PA, B Bune muTueBsIX
coneii L-cepuna, L-rpeonuna, L-meTnonuna, L-1iucrensa, DucTHHA, TAypUHA U IMCTEMHOBOM KHCIOTHI.

Mareprar n Merogmka. Viccneposanusa mposomunmcs Ha 10 Gecrmopommbrx GesmbIx Kpbicax-camiax, maccoit 200-220 T,
COZIepXKaBIIMXCA Ha OOBIYHOM IIMINEBOM panyoHe. JKMBOTHBIX 06e3rIaBIMBalIy MOZ, JeTKUM 5GHPHBIM HapPKO30M, H30IMPOBAHHbIE
TOJIOBHO} MOS3T U II€4eHb IIPOMBIBAIICH (pPU3PACTBOPOM, OUHUIINAIUCH OT KPOBEHOCHBIX COCYZOB M roMoreHusuposaauch B Tpuc-HCl
G6ydepe (pH=7,4). KomuuectBenHnoe ompezenenune ManaoHoeoro auanbieruga (MIA) kax xoxeuHoro mpogykra CPO runuios
TIPOU3BOAIIIOCH crieKTpodoTomerprydecku [2,3]. O6 anTHOKHCIUTENbHOM akTHBHOCTH (AOA) MCCTeI0BAHHBIX COeAUHEHNN CyAUIN
M0 MX CIOCOOHOCTH TOpMO3uTh IepekucHoe okucienue aunuzoB (IIOJI). WMuunumposanwe CPO nunupoB mpoBOAUIOCH
no6asrenreM K 10%-HbIM romoreHaTam Mosra u IedeHu conu Mopa, mpurorosnenHoii Ha Tpuc-HCl Gydepe (pH=7,4). AOA
IIpeIapaToB OIpeZie/IAIM B HepepMEeHTaTHBHOHM acKop0aT3aBUCHMOI CHCTeMe IIPOIeHTHBIM H3MeHeHHeM kommdectBa MJIA B
OIIBITHBIX IIPOGAaX IO CPaBHEHHUIO C KOHTPOJILHBIMY M3 PacyeTa Ha 1 I IIpe/iBapUTeIbHO OIpe/ieIeHHOTO KomdecTsa 6eka [19].

Pesynsrarsr # obcyxzeHre. B Hamyx omsITax MCCIefyeMble COENVHEHMS HCIIOJIb30BAINCh B KOHIIEHTPALUAX,
pasusix 0,01 M u 0,001 M. Jauusie, nmpuBeseHHbe B Tabj. 1, TOKa3bIBAIOT, YTO M3 IMAPOKCHJICOAEPIKAIIUX JIUTHEBBIX
coseit Haubosbureit AOA B MO3roBO#i TKaHU 06azaeT TakoBasd TpeoHuHa, Topmossamad [10JI Ha 30,6 % mo cpaBHeHHUIO €
KOHTPOJIEM U OKa3bIBAIOIIASACS B 2 pasa CHIbHee, YeM JIMTHEBas COJIb CEPHHA.

Cpenu cepocofiepKalx JIUTUEBBIX COJeH aMHUHOKUCJIOT HauGOJIBUIMM AHTUOKCHUZAHTHBIM CBOHCTBOM,
cocrassiomuM 35,0 %, o6i1azaer mutuesas conb L-metnonnza. CHinkeHnne ypoBasa MJIA oz meiicTBreM JIUTHEBBIX
cosei HMCTUHA, TaypUHA, IUCTENHA U IUCTENHOBOM KHUCIOTH Koebiercs B npezernax 21,0-26,0 %, cBumeTensCTBy st
TeM CaMBIM 00 X OTHOCHUTEIBHO C1aboM IoAaBsiomeM geticTsuu Ha mpouecc CPO nunuzos.
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K.I'. KAPATE3AH # zp.

Ta6. 1. BiusaHue TUTHEBBIX COMEil THIPOKCH- M CEPOCOAEPKAILUX
amuHokucaoT B KoHuerTpauuu 0,01 M Ha cogepxxanue MJIA (#M/mr Geka)
B MO3Ty GeJIbIX KPBIC B OIIBITAX I11 VILIO

S o Kenrpoms CMEIT Yo D A3HHLEL
e/ Mo | HanindsH OBaH HE COeNHHEHH n=10) (=10) J——
15,2
1. |Jmrresas comk L-ceprHa 6254016 53040,14 P20.25
2. |Jmruesad colb L-Tp e0HUHA i 4.33+0,10 200
: P e P P<0,001
30T i 4604012 2o
: THEBAA COJE TAYPHHA - = : P<0.002
35,0
4. | JIMTHERAA COME L-MeTHOHHHA NS 4,06+0,11 P<0.001
26,1
5. | JmMtHeEad colb L-IHCTEHHA b 4624012 P<0,002
213
& | JUNMUTHEEAT CONb IHCTHHA - 4,914+0,13 P<0.002
IMnHUTHERAT Qb -26,0
7 LHCTEMHOBCH KICITOTRL A1 kst P<0,002

IIpoBesieHnie CpaBHUTENBHOH OIEHKM aHTHUOKCHUAAHTOM aKTUBHOCTH IIOJ, JeMCTBHMeM BbINIeyKa3aHHBIX
COeNVHEHWY HAa yPOBHE I'OMOI€HAaTOB MO3TOBOM M II€YEHOYHON TKAaHEW IIO3BOJIAET 3aKIIOYUTH 00 OJHOTHUIIHOCTH
HAIPaBJIEHHOCTH €€ B 000UX CIy4asX C HeCKOJIBKO OOJIBIIEl CTEIIeHBIO BRIPAXKEHHOCTH B IIOCIefHeH (Tabit. 2).

Ta6. 2. BrusgHue TUTHEBBIX COMEil THAPOKCH- M CEPOCOAEPKAILUX aMUHOKKCIOT B KoHIeHTparuu 0,01 M Ha cogeprxkanue MJIA
(uM/wmr Geska) B meYeHu
GeJIBIX KPBIC B ONBITAX in vitro

e - KoHTponk COTIRIT %% pasHHLEL
MefMe | HapMeHOBaHHe cOanMHeHHR (n=10) (n=10) OT KOHTPOTH
18,7
1. JMTHeBaa conb L-cepuHa 5,36+0,20 4 4e40,18 D025
2 JTHeBad conb L-TpecHUHA - 3,5940,16 i
: P T P<0,001
30| m i 3,7140,15 o
. THEBa oMb TAYPHHA - ; : P0,001
28,2
4. JhiTHeBAT CoNb L-neTHOHHHA - 3,8540,15 P<0,001
-32,5
E - + ?
5. JhitHeEAT conb LIjueTenHa i 3,62+40,14 P<0,001
-28,9
o a s i
3 MIMTHEBAT COME LIHCTHHA i 3,81+40,16 P<0,001
M THERA COMb -23,8
s +
& HHCTEMHOBCH KM CIIOTEL i OGS P<0,002

Cpeznu cepocozepikaliux JTUTUEBBIX COMeHl aMMHOKKUCIOT HauGOIBIIYI0 aHTHOKHCIUTENbHYIO aKTUBHOCTH B
IeYeHOYHOM FOMOTEeHATe IIPOSIBIsLeT IUTHEeBast COIb IIUCTeNHA B BU/e MOHIDKeHNA cogepanus MJIA ua 32,5 % 1o
OTHOIIEHUIO K KOHTPOJIIO, Jajee CIeLyIoT 3(pdeKThl IUTHEBBIX CONeH TaypHUHA, METHOHUHA U JHUIUTHEBBIX COJEH
IUCTUHA U IUCTEMHOBOM KUCIOTHL. MI3BeCTHO, YTO CTemeHb CTUMYJIUPYIONIETO NeHCTBUA JIUTUI HA OTHE/IbHBIE CTO-
POHBI QYHKIMOHAIPHON aKTUBHOCTH OpraHu3sMa (pa3BUTHE, SHIOKPUHHBIE (GYHKIUN, aKTUBHOCTH (PEepMEHTOB B
Pa3IMYHBIX CHUCTEMax W T.J.) HAXOLWUTCA B NPSIMOH 3aBUCHMOCTH OT €r0 KOHKPETHOM KOHI[€HTpPAaLHH, 4YTO U
IIOCITY>KUJIO OCHOBAaHHEM K M3yUeHHUIO KOJIeOaHUN B MHTEHCUBHOCTH TeueHus mpoueccos [1OJI mpu ucnons3oBaHuu
maisix 103 (0,001 M) naurueBsIX COeif MCIBITyeMbIX IPUPOSHBIX aMUHOKHUCIIOT.
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CoryacHo maHHBIM Ta6i. 3, BO3feficTBMEe HA MO3TOBOIM TOMOTEHAT HECATUKPATHO CHIDKEHHBIX KOHIIEHTpAIMii
HCIBITAaHHBIX JIMTHUEBBIX COJeH aMMHOKUCIOT Takxe Xapakrepusyercs nogasiaerueM [1OJI, ToIpKO B OTHOCHTEIBHO
MeHbIIe#l cTeneHu. IIpuMevaTeIbHa IPU 3TOM HaUOOJIbLIAA CTEIIEHh AaHTHOKUCIUTETBHON aKTUBHOCTH, IIPOSBUBIIAACST
IOZ, IeHiCTBUEM AUIUTHUEBOH COMU IIUCTEMHOBOM KUCIOTH (21,5 %), a cpemy ruIpOKCHaMUHOKUCIOT IPUOPUTETHBIM

OKa3bIBA€TCA JINTHEBAA COJIb TDEOHNHA.

Ta6. 3. BiusaHue TUTHEBBIX COMEH THAPOKCH- ¥ CEPOCOAEPIKAIIUX AMHHOKHUCIIOT
B koHueHTpauuu 0,001 M na cogepxanne MJA (HM/Mr Genka)
B MO3Ty GeJIbIX KPBIC B OIIBITaX in vitro

Ne/Me | HauMeHOBAHME CoemH e KO(}:;%?E (;:91; ;{r“ E;E{?;IE;

1 JhTHeEAT Colb L-cepHHA 6,740,182 &,08+0,16 P_>9E)T5

2 JhiTHeEag CoNk L-TpecHUHA - 5,4840,14 Piggl
3 JhiTHeBAd CONE TAYpHHA - 5,89+0,17 leggz
4 | Jhrtmesat conb L-MeTHoHNHA -ff- 5,5940,15 Pig:gz
5 JhTHeBad conb L-iHcTeHa -i- 5,41+0,14 Pig:gl
& ImiTHERAs COMb HUCTHHA - 5,54+0,15 leggl
¥ f;i’;ff; :ﬁclcc)ﬂmcnoml i 5293072 P<2[; g 1

Ta6. 4. BrusgHue TUTHEBBIX COMEH THAPOKCH- M CEPOCOAEPKAILUX AMHHOKHCIIOT
B koHueHTpanuu 0,001 M na cogepxanne MJA (HM/Mr Genka)
B ITle4eHHU OeJIbIX KPBIC B OIIBITAX iN Vitro

MeMe | HanmeHOBAHME COSMUHEHNE Kc;}rllz:)gc;m ‘(;_:391; ;’;’ ESIE{I;EE;

1. | Jimesas cone L-cepuna 5,4540,22 5,02+0,18 P_EE)S,'S

2. | irmHeras conk L-TpecHUHA A= 4,2340,15 P<2§,32
3. | JiHeBas conb TaypHHA -H- 4,5740,17 Pig,Zlﬁ
4 JhitreBas conb L-MeTHOHHHA ff- 4,49+0,16 P_ig:gz
5. | JirtHeEas conb L-1iMcTeuHa - 4,03£0,12 Pjggl
6. | OuImTHeBAd COJb UHCTHHA - 4,2440,14 P<2§,§2
& E:;/;P;e:; gﬁclcc)umcnoml A HZ8EaS pf& ,[5)2

B orinuue OT pe3yJIbTaTOB, YCTAHOBIEHHBIX HA TOMOTeHaTaX roJI0OBHOrO Mo3ra, nporecc CPO B meueHOYHOM
TOMOTeHaTe IIOf AeHCTBHEM HCCIeZyeMBIX JUTHUEBBIX COJel BBIIEYKa3aHHBIX aMUHOKHUCJIOT HHTUOHpYyeTC B
Gosblieil CTemeHH, OCOOEHHO IIOf, AeWCTBHEM JHUTHEBOM CONMM IJMCTEMHA, KaK 5TO OTMEYaysoCh M Ha INpHUMepe
Mo3roBoii TkaHu. VI3 okcukucior 3HaunTeapHy0o AOA IposABiIgeT TUTHEBas COJMb TPEOHUHA.

Ha ocHoBaHmu IIpOBeZeHHBIX MCCIELOBAaHUN MOXXHO CHeNaTh 3aKI4YeHHe 00 aHTHOKUCIUTEIBHOM
AKTHUBHOCTHU JTUTHEBBIX COJEH THIPOKCH- ¥ CEPOCOAEPIKALIMX aMUHOKHUCIOT B MO3TY U IleYeHH U 60jiee MHTEHCHBHO
IIPOTEKAIONIEM IIPOIlecce B I€YEHOYHOM TKaHHU. Y CTAaHOBJIEHO TakKe, 4TO B npouecce nogasaenus CPO nmunuzos,
IIOMUMO KOHKDETHOM KOHIIEHTpPAIlUM HOHOB JIUTHSA, BaXXHOE 3HAUeHWe OTBOAUTCA M aHUOHAM B BHAE aMHHO-

KHCJIOTHBIX OCTAaTKOB.
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ONITUMU3AIINSA COCTABA ®EPMEHTAIIMOHHOI CPEJIBI
Y YCJIOBUY KYJIBTUBAIINY IITAMMA CANDIDA
GUILLIERMONDIT JIJIS1 TIOJIYYEHUS D-AMUHO-
KUCJIOTHO¥ OKCUJA3BI C BRICOKMM BBIXOJIOM

I'.K. TEBOPT'SIH

EpepaHcku# rocyHHBepCHTET, KaQenpa OHOXHMHH,
grigor87@mail.ru

VisyueHo BiImMsHUE YCIOBUN (GepMEHTAIMM W PA3IUYHBIX KOHIEHTPALUI KOMIIOHEHTOB (epMeHTalnOHHON
cpensl Ha pocT MukpoopraHusmoB Candida guilliermondii m axTUBHOCTh D-aMHHOKHMCIOTHOM OKCHAA3sl. Buro
[I0Ka3aHo, YTO aKTUBHOCTH (ep-MeHTa CyIeCTBEHHO 3aBHCHUT OT BIWIHYS WUCCIELOBAHHBIX (AKTOpPOB. B pesynbrare
OIITHMM3ALUY COCTaBa (PepMEHTALMOHHON CpeZAbl U YCIOBUN KyiabrusupoBaHus wramma C. guilliermondii ypanocsh
HOTy4HTh epMeHT ¢ Gojiee BBICOKOM aKTHB-HOCTBIO B 3-5 pas.

Oxcrzasza D-amunoxucror — Candida guilliermondii — gpepmerTanmug — onraMH3aLHA

Munudtwuhpylp B wlgdwt wuydwbikph  no $hpdkunwghnt dhpwduyph  pwnunphsutph  wwppbp
ynugklinpughwbtph wqntgmpniup Candida guilliermondii yinuuh wgh ni D-wdhtwppduiht opuhnwgh wlnhynipjub
Jpu: 8n1g E npyky, np tpdus dhpuktinh wljinhympjniut kuybu jupws b hknwgnunynn gnpéntitkph wqnkgnipinithg:
Udgkguwi yuydwbbph nt $pdkunwughnt vhowjuyph oyynpdwugdwts wppniipnid hwennyky £ unwbwy  3-5 wuquud
wykih pupdn ipdkunughtt wlnhynipjudp odinyws peowihtt hnunghwwn:

D-wlpliuppyughl opupnuq - Candida guilliermondii - pkpulkinnwgnid - oupinpulwyugnid

The influence of fermentation conditions and different concentrations of the fermentation medium components
on the process of mass biosynthesis and enzyme activity in the Candida guilliermondii has been investigated. It was
shown that microorganism growth and D-aminoacid oxidase activity depend on the investigated factors. The
optimization of the fermentation medium composition and cultivation conditions of the strain C. guilliermondii has
resulted in 3-5 fold increase of D-aminoacid oxidase activity in crude extract.

D-amino acid oxidase - Candida guilliermondii - fermentation - optimization

Oxcupaza D-amuuokucmor (K® 1.4.3.3, DAAO) sasusercs dnaBuncomepkamum ¢epmentom. Omna
KaTaJ’II/ISI/IpyeT OKHUCJIIUTEJIbPHOEe ,Z[eSaMI/IHI/IPOBaHI/Ie D—aMI/IHOKI/ICJIOT B COOTBeTCTByIOH.LI/Ie OX-KeTOKHCJIOTBI C
o0pa3oBaHMeM aMMHAKa ¥ BOCCTAHOBJIEHHEM MOJIEKYJIIPHOTO KHCIOPOZA IO IEepOKCHAA BOZOpoja. B pesyisrare
peakiuy 06pasyoTcs EPOKCUZ BOZOPOAa M UMUHOKUCIOTA. Jlajiee MMUHOKMCIOTA HeepMEeHTaTUBHO THAPO-
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JII/IBYQTCH oo OX-KeTOKHMCJIOTHI n HMOHa AMMOHUA. BTOT (I)epMeHT I/ICHOJIBSYETCH l'IpI/I HOJIY‘IEHI/II/I
7-amuHOIedaTOCTIOpUHOBOM KuciaoTsl u3 nedamocmopura C [4, 6]. [laHHasd cragusa SBISETCS KIIOYEBOH JIst
CHHTe3a IIONYCHHTETUYeCKUX Ie(aJOCIOPUHOBBIX aHTUOMOTMKOB pa3IMYHBIX mokoneHuit. Okcupasa D-
aMMHOKHCJIOT BCJI GOJIblle MCIIONB3YeTCs [JIs IOoNydeHus HeGenKoBbIx L-amuaokucior [12] u a-kerokucnot [5], a
TaKoKe [ AeTeKIuu D-aMUHOKHCIOT B pasIuYHBIX 00pasiax Kak B cBOOOIHOM GopMe, Tak U B COCTaBe GHOCEHCO-
pos[7, 11, 15].

1 7 4
DAAO-FAD,,+ R—] 4 N DAAO-FADred~R—”—< _
NH+ 0 + + 0
3 H NH2
0 0
rR——4 R——4 +DAAO-FAD Qs
[ o ” + 0 % H,0,
0 NH,” H,0 NH2

Cxema zeiicTBus D-aMUHOKMCIIOTHOM OKCHAA3EI

Oxcupaza D-amuuoxmcnor wu3 gpoxoxeit  Trigonopsis variabilis (TvDAAO) sBiasercs HauGomee
IepCIIeKTUBHBIM [JIf NPAaKTUYECKUX Iieneil GepMeHTOM M3-3a CBOell BBICOKOH aKTMBHOCTH U CTAOMIBHOCTH IIO
cpaBrenuio ¢ DAAO u3 apyrux ucrounuxos [8, 13,14], HO COTJIacHO JIUTEPaTypPHBIM AAHHBIM, yPOBEeHb CHHTE3a
DAAQO B mpupozHOM mITaMMe OdYeHb Hu3KUi [9]. B HacToAlee BpeMs JIydlire IITAMMBI-IIPOAYIEHTHI IIOJTyYEeHBI
“TpaMIOHHBIMY  Te€HETHKO-CeJTeKI[MOHHBIMH MEeTOfaMM, C IPUMEHEHHeM pasJIMYHBIX BEIIeCTB B KadecTBe
napykTopos [10,16]. IlosToMy 3amava monydeHusa Gojiee aKTUBHBIX IITAMMOB-TIPOAYLIEHTOB y KOPHHe(DOPMHBIX
GakTepuii, KOTOpbIe ITO CBOMM TEXHOJIOTMYECKUM IIapaMeTpaM IIpeAIIOYTUTeIbHee B IIPOU3BOAICTBE, TPOJLOJIKAET OC-
TaBaThCA aKTYaTbHOM.

Hcxonsa m3 aTOro, Ienbl0 HAcTosleil paGoOThI SBUIOCH H3yUeHMEe, CPaBHEHHe M OITUMMU3AIUA YCIOBHUIL
KyasTuBanyy mramma C.guilliermondii nns moxydenus Goiblieif 6110MacChl CO CPaBHUTETBHO BRICOKOM aKTUBHOCTBIO
OKCHa3bl D-aMUHOKHUCIIOT.

Marepran u Meroguka. B pabore ucnonssosan mramm C. guilliermondii HIT-4 13 KommeKiuy MUKPOOPraHU3MOB Kadempsl
6uoxumuu ETY.

Cpezpr pocTa OCHOBBIBAINCH HA COJIEBOM COCTaBe (I/1I), mpezioxerHuoM mpod. Jasrarom u corpyauukamu: (NH4)2S04 - 3,1;
KH2POs - 1,23; MgSO04.7H20 - 0,625; CaCl2.2H20 - 0,125; NaCl - 0,125; 6uorus — 0,00008 (pH=5.5) [1].

JpoxxoKu IoAmepKUBAINCh Ha KOcAKax, cogepxamux 10 r/m gpoxoxeBoro skcrpakTa, 20 I/ arapossl ¥ BBILIEYIIOMSHYTBI
cocraB coseil. Kierku BerpamuBamucy mpu Temneparype 30 °C B Teuenme 24 u u xpaHunuchk npu temieparype 4°C. C memsio
yBeIMdYeHUs IPOAyKIMK D-aMIHOKUCIOTHOM oKcupassl kietkamu C. guilliermondii nccienoBaauch CefyIoONue SKUIKIe CPefbl,
coziepiKalliye BBINIEYIIOMIHYThIN coctaB comedt: 1 — 10 r/x rirokosa [1]; 2 — 20 r/n rirokosa; 3 — 10 r/x rarokosa, 10r/;n menron; 4 —
10 r/n rmoxosa, 101/ ZposOKeBO# SKCTPAKT.

Pepmenranyio mposoguiu B 500 M xonbax Opienmeitepa ¢ 100 M muTaTeNBHON CpeZoON Ha KPYrOBOM Kadajuke CO
ckopocteio Bpamenusa 200 o6/mun npu Temmeparype 30°C B Teuenue 20 u. IToceB pepMeHTAIIIOHHBIX Cpef, IPOBOAMIH 5 %0-HBIM
nrokysaroM 109 cycrnensuu xrerox C. guilliermondii, BeIpalieHHBIX Ha KOCSIKAxX IIPUBEIEHHOrO BbIlle cocTaBa. Kierku cobupanu
LeHTpUYTHPOBaHUEM, KOJIHIECTBO CyX0i 6HOMACChI OIIpeZeIAal B3BeUIMBAHNEM IO ITOCTOAHHOI Maccel mpu Temieparype 100 °C.
s momy4erus dbepmenTHOrO Ipenapara xretku C. guilliermondii o6pabareiBaiy yabTpasByKoM B pexxume 20 muH (40 nuxIos mo
30 cex o6paborku u 30 cex noxos) Ha Ultrasonic Processor Cole Palmer npu Temieparype 4°C.

Konmuecrso Genka onpegensanu MeromoM I'posca u JeiiBuca.
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AxTrBHOCTh D-aMHMHOKMCIIOTHON OKCHZa3bl OIpeZie/iAnach IO HAaKOIUIEHHIO IlepeKHcH Bogopoga. CocraB peareHTa:
cyberpar - 30 MM (D-ananun unu D-niposus), tpuc-HCl 6ydep - 50 MM (pH=8,3), benon — 5 MM, 4-amunoantunupus — 0,3 MM,
mepoxcugasza 2 Ex/mil. Tloce moGaBmeHmst — pacTBopa 0enka, COZEPIKALIETO OKCHZAA3y D-aMHHOKHCIOT, HWHTEHCHBHOCTD
OKpALIMBAHUA [IOJYYMBIIETOCS PACTBOPa U3MEPSUIaCh CIIEKTPOCKONMUYECKY IIpy jyiuHe BoiH 550 HM Ha cnekrpodoromerpe CD-46.
3a epuHMIy (epMeHTaTHBHON aKTHBHOCTY IPHHUMAJIOCh KOJHYECTBO (epMeHTa, KaTalusMpyloulero obpasoBaHue 1 MKMOIB
npogykra npu 37°C u pH 8,3.

Jns uzydenus uaAyKuyu D-amuHOKMCIOTHOM okcupassl C. guilliermondii aMUHOKHCIOTAMY B KYyJIBTYPaJIBHYIO SKHIKOCT
no6apianu D-opMsl miu paleMaTsl HEKOTOPBIX aMHHOKHCIOT B KOHUeHTpauuax mo 100 mr/n u 200 mMr/n coorBercrBeHHO. [l
M3yYeHUs BIMSAHUSA adpaliid HA BBIXOJ OHOMACCHI M AKTHBHOCTh D-aMuHOKUCIOTHOM oxcupassl C. guilliermondii kneTku
BBIPAIIVBAINCh IIPH BBINIEYKA3aHHBIX yCIOBUAX, HO npu 3amonHeHuu 10-100 %. Jlis ompezmeneHus 3aBuCHMMOCTH BbIXOZa D-
aMIHOKUCIOTHOM okcupasst C. guilliermondii ot bassl poCcTa CTAIMOHAPHYIO KyJIBTypy APONOKEH TeCATUKPATHO Pa3baBIsiIn CBexXei
(bepMeHTaIMOHHOM CPeZOil U BBIPALIMBAIK B BBIIIEYKAa3aHHBIX YCIOBUAX, U3MePAA KOJIUIECTBO GHOMACCH ¥ aKTUBHOCTH (hepMeHTa
4yepe3 Kaxzple 1,5 1 B redenue 12 u pepmeHTanMIN.

Pesynprarsr H obcyxxgerme. PesynbraTsl WCCIeZOBaHWN BIUAHMSA COCTABA KyJIBTYPAIBHOH JXUAKOCTH Ha
yaenpHyto aktuBHOCTS DAAQ mpezcTasiewst B TabL. 1.

Bo-TepBbIX, [ CpaBHEHUS C BHIIIEYIIOMAHYTHIMU YCIOBUAMU (DepMEHTAI[UM B Ka4eCTBe MCTOYHMKA yTIeposa U
sHeprun BMecto 10r/1 rmroxo3st (koHTposbHas rpymma) B3sau 20 r/x rmokoss: (KOK N°2); 10 r/x rmoxosst + 10 r/x
msconenrorHoro 6ymsona (KXK N°3); 10 1/ rimoxosst + 10 1/ gpostoxeBoro skerpakTa (KK N°4).

Ta6muua 1. 3aBICHMOCTS aKTHBHOCTH OKCH/Ia3bl D-aMIHOKHCIIOT OT COCTaBa
KYJIbTYPaJbHOM XUIKOCTH

Komrpomomat — yo Neo KNN3 KK N4
rpymma

1 0.0005 0.00045 0.00217 0.0028

2 0.0009 0.00135 0.00410 0.0060

3 0.0012 0.00082 0.00410 0.0048

4 0.0015 0.00115 0.00492 0.0059

5 0.0022 0.00152 0.00400 0.0050
buomacca 9,54 r. 10,64 r. 17.36 . 18,88 r.

1-5 - usmMepenue aKTUBHOCTU QepPMEHTA Pa3HBIMU  MOJU(PUKAIMAMHU:
¢ pasusMu cy6erpartamu (D-nmponus n D-amaHuH B cocTaBe hepMeHTAI[OHHOM Cpeibl);

Pa3HBIMM KbIOBETAMH; C 06aBieHueM uiu 6e3 go6asneHus kopepPMEHTA ®Al-a

INosyueHHBIe pe3yIbTaThI IIOKA3BIBAIOT, YTO II0 CPABHEHUIO C KOHTPOJIBHOMU rpymmoi (9,54 1/1) nBoiinasd
KOHIIEHTpaLXs ITI0KO3BI B HCXOZHOM nuTatesbHOI cpefie (KJK N°2) He IpHBOAUT K CyIecTBEHHOMY HapacTaHUIO
6romaccst (10,64 1/11), Ipu 5TOM aKTUBHOCTH depMeHTa JaKe moHwKaercs. OfHAKO J0o0aBIeHNe B COCTAB KUAKOM IIUTa-
TesbHOM cpenst 10 /i rmokoss! + 10 I/ ApoxoKeBOro SKCTpaKTa MO3BOJIAET MOIy4aTh Gosbire 6ruomaccst (18,88 r/im), u
IIPY 5TOM aKTUBHOCTH (hepMeHTa BBIIIE YeM BO BCEX OCTAIBHBIX CIYYasX.

Kpowme Toro, 65110 mokasaso, 4o nobasiaenre PAJla k peareHTy JIUING 3aTPYyAHSIET TOYHOE OIIpe/e/IeHIe
aKTUBHOCTU (epMeHTa IT0 UHTEHCHBHOCTH OKPAIIMBAHUA PACTBOPA, U IIPU STOM IIOBBILIEHUE aKTUBHOCTH (HepMeHTa
He HabIoZaeTcs.

ITpu usmepeHny aKTUBHOCTHU (hepMeHTa B COCTaBe peareHTa B KaueCcTBe Cy6CTpaTa MCIIOIb30BaIuCh D-IpontnH
u D-ananuH. Pe3ynpraTsl B 060MX CIydanx OBIIM CXOAHBI, OZHAKO, KAK M3BECTHO ellle M3 JIUTePAaTyPHbIX ZaHHBIX [8],
D-nponus sBasgeTcs 6ojiee XOPOLUIMM CyOCTPATOM IJIA OKCUAA3hI D-aMIHOKHUCIIOT.
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Taxxe 6BIJIO IIOKA3aHO, YTO aKTHUBHOCTH D-amuHOKMCIIOTHO# OKCHIa3bI MMEET HAMBBICIINE 3HAYEHHWA B TeYECHMNE
10-20 muH, mocsie Yero oHa CHIDKAeTCA M peakius sameasrtecs (puc. 1.)
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Puc. 1. Kpussle 3aBCHMOCTH aKTUBHOCTHU (epMeHTa OT MHK
y6anuonnoronepuoga: 1. Kourponpnas rpymma,2. KOK N°2; 3. KIK N°3, 4. KOK N°4.

C y4yeToM IOJyYeHHBIX Pe3yJIbTAaTOB B JajbHeiinedl paboTe IO ONTUMU3ALUY (HepMEHTAIMOHHON Cpensl U
ycmoBuil pepMeHTanMy OblIa MCIIONB30BAHA CHHTETHYECKAs Cpefia, COmeprkauas, I/a: riaiokosy -10; mpoxxxeBoro
akcTpaxTa — 10; (NH4)2504 - 3,1; KH2PO4 - 1,23; MgSO4.7H20 - 0,625; CaCl2.2H20 - 0,125; NaCl - 0,125; 6uorus -
0,00008 (pH=5.5). Taxxe BO Bcex MOCIeAYIOMUX DKCIIEPUMEHTaX ObLIO PelIeHo AL OIpeZesleHusa (hepMeHTaTHBHOM
aKTMBHOCTH B COCTaB PeareHTa B KaueCcTBe CyOCTpaTa MCIIONB30BaTh D-mposnH, He ncmonb3oBats PAJl, mamepsars
aKTUBHOCTb depmeHTa B TeueHue mepBbix 10-20 muH.

Taxoke BaXHBIM (PaKTOPOM [JIsI HapaCTaHUs GMOMACCHI SBILETCS HaIu4due B pepMeHTAIOHHOM cpeZie
ONTHMAaJIbHOTO KOJIHYeCTBa GHUOTHHA. 3BeCTHO, UTO IIpU HU3KUX €TI0 KOHI[EHTPAIMIX IIOBBIIIAeTCS IPOHUIAeMOCTh
KJIETOYHOH CTEHKH 110 OTHOLIEHUIO K BHYTPHUKJIETOYHOH IIyTaMIHOBOMH KucioTe [2]. Kpome Toro, 6motns
CTUMYJIAPYeT aKTUBHOCTH pocosHOMIHPYyBaTKapOOKCHIa3hl — hepMeHTa, HMEIONIero Ba)KHOe 3HAUYEHUE IS
6uocuHTe3a IIyTaMUHOBOH KucmoTsl. Ho KonudecTBo 6u0OTHHA B COCTaBe KyIbTypaltbHOM x)uakocTy, pH cpezst,
TEMIIEPATYPHBIH PEXXUM U CKOPOCTb BPAIeHYsI Ka4aIKH OCTAaBIUIU Ge3 U3MEHEeHUI, T.K. OHU SBIISIOTCS CAMBIMHU
ONTUMAaJIBHBIMU AJI KyasTuBagun gpoxoxer C. guilliermondii [1].

B ciepytomeii cepuu SKCIIEPEMEHTOB U3y4aIach CyGCTpaTHAA MHAYKIMA OKCUAassl D-aMuHOKHU CI0T
apoxoxert C. guilliermondii mpu ux BeIpaluBaHUY Ha ITUTATEIBHBIX CPeiaX, COLEPIKAIIUX Pa3IUIHbIE
aMMHOKHCJIOTHI B Ka4eCTBe MCTOYHUKA a30Ta (KpoMe cynbdaTa ammoHrnus) [3]. IlockonbpKy At HOPManIbHOTO POCTA
MHUKPOOPTaHM3MOB HEOOXOLMMBIM KOIMIeCTBOM aMuHOKuCIOT aBisgercsa 20 mr/x gy D-dopm u 40 mr/in s DL-pa-
1[€MAaTOB, TO [JIs U3y49eHUS WHIYKIINHU B COCTaB XXUAKOM Cpelsl L0OaBIIATIOCH B 5 pa3 60ibine HEOGXOLIMOTO
xosudectsa, T.e. 100 mr/im u 200 Mr/x gia D-dpopm u DL-panemaroB coorBercTBeHHO. [loydeHHBIE JaHHBIE IPUBET,

ens! B Ta61.2.Kax u cireoBaso oXuAaTh, CylUleCTBEHHBIX U3MEHEHHI B HApACTAHUY GHOMAaCCHl He
HaG6JII0]AI0Ch, HO OBLIO BaXKHO [T0Ka3aTh, yTo Aob6aBieHxe 0,01% ZnSO4 B cocraB muTaTe1bHOM CpeABI IOBBILIAET
aKTUBHOCTh D-aMUHOKMCIOTHOM OKCH/A36L, U3 aMHHOKHUCIOT aHAJIOTUYHOe BIUSHIE HaGI0aeTcs Ipu
KCIOIh30BaHUK D-1iponuna. DT faH-
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HbI€ COBIAAAIOT C JAHHBIMH HEKOTOPBIX PICCJIe,II;OBaTeJIefI [14] O TOM, 4YTO D—HPOJII/IH SABJIAETCA XOPOIITNM Cy6CTpaTOM
I D-amMuHOKHCIOTHOM OKCHAa3bl U3 HEKOTOPBIX 00beKTOB. HesnauurenbpHoe ycuiienre aKTUBHOCTH Ha6JIIO,Z[aeTC$I
TaKXe IIpu ,ZI;06aBJIEHI/II/I D-panuna u DL-metnonuna. Ho IIOCKOJIBKY ITOBBIIIE€HNE€ aKTHBHOCTH (bepMeHTa HEe3HaAYU-
TE€JIbHOE, TO C OGMOTEXHOJIOTUYECKOM TOYKH 3peHuA MHCIIOJIb30BAaHNE TaKHNX IIE€HHBIX MATE€PHATIOB KaK D-

dMHWHOKHNCJIOTHBI, CTAHOBUTCA He]lef[eCOOGPZlBHBIM.

Ta6nuua 2. Biusaue ZnSO4 U HekoTOpBIX aMHHOKK
CJIOT Ha POCT MHKPOOPTaHHU3MOB X aKTHUBHOCTH q)ePMeHTa

N° HayeHopasme Buomacca, AXTUBHOCTB AKTUBHOCTB
r/n (S=D-Pro), Ex/mr (S=D-Ala), Eg/mr
1 | K 24 0,0041 0,0049
2 | ZnSOs 23.16 0,0051 0,0055
3 | DL-Ana 24.78 0,0039 0,0033
4 | D-Ban 24.96 0,0046 0,0045
5 | D-IIpo 26.42 0,005 0,0053
6 | DL-Met 25.62 0,0047 0,0057
7 | DL-Tpe 25.42 0,0035 0,0041
8 | DL-dpenun-f-Ana 25.51 0,0042 0,0045

Janee usy4asochk BIMSHUE CTEIIEHH a’spalluy Ha IIPOpacTaHMe KJIETOK M aKTUBHOCTH QepmeHTa. C aTOM
LeIb0 B ImATH Konbax eMmkocTsio 500 M GBIIH B3ATHL pasHble KOMUYECTBA JKUIKOHM murtarensHoil cpenst (ot 10 mo

100 ).
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Puc. 2. Brusuue aspanuy Ha POCT APOXOKeH U O6ILYI0 aKTUBH

octb pepmenTal. Bromacca mposxokeit, 2. O6mwas akTHBHOCTb, Exn/r 6uomaccsr

Kaxk BuZHO U3 pe3yIbTaToOB, CaMbIM 3G GeKTUBHBIM 06BEMOM I IIOTydYeHus Goblneii 6uomaccs! (B mepecyere Ha 1

1 KX) sBrasercs 10 v, HO ¢ KOJIMYeCTBEHHOM CTOPOHBI 11e1eCO00Pa3HO B3SATh 6OIbLINE OOBEMBI IUTATEIFHOM

cpexs! A1a KyasTupauuu. [luk akTuBHOCTH epMeHTa Habmogaercs B obmactu 40 M nutatensHOil cpenst B 500 M

KoJI0e.
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Cllemyoulel cepuy SKCIIEPUMEHTOB H3Yy4aJ0Ch ONITUMAaIbHOe BpeMa KyabTuBanuy krertox C. guilliermondii. C saroit
IeJIBIO TIPOBOJMIOCH ABAa OCHOBHBIX THUIIA M3y4YeHUIl. B mepByIo ouepe b MPOCTO CPaBHUBATIUCH OOPA3LBI, B3ATHIE
Jyepes Kakzble 2 4 B mHTepBase oT 14 1o 26 4. Ho mia momryuenns 6osee TOYHBIX 3aKOHOMEPHOCTEEH GBLIO C/IeTaHO
crepyiouee: B K00y emkocTsio 500 M1 mo6asisaiock 50 M nuTaTeIbHO cpensl, 3apaxeHHOH gpoxoxama C.
guilliermondii, u G510 TOCTaBIEHO HA KAa4alIKy A1 pepMmeHTanuu B Tederue 12 gac. [Tocie 12 g pocra 6Gpanocs 10
M cpezst (o6paser; N° 1), a Ha ocraBunecs 40 M fo6asisinocs 360 Mt cBexell CTepUIBHON IUTaTEIbHON Cpebl
(pas6aBrenue B 10 pa3) u 6bLIO IIOCTAaBIEHO HA JanbHEeHIyI0 pepMeHTanio B 8§ konbax mo 50 M muTaTe1bHON
cpenst B Kaxnoit. Ckopocts Bpamenus kadaaku 200 o6/muH, remieparypa - 30°C. Crezyromue o6pasisr (N° 2-9)
ObLIN B3ATHI ¢ MHTepBasoM 1,5 4. Pe3ynpTaTsl 6511H Takue (puc.3).

35 - - 0,018

30 1 1 L 0,015

N

20 A

L 0,012

+ 0,009
15

Buomacca, r

L 0,006
10 A

L 0,003

ViejabHAasi AKTHBHOCTD, E/Mr

Homep obpa3zua

Puc. 3. lunamuka HakomieHus 6uomaccsr gpoxcoxeri C. guilliermondi
i ¥ U3MeHEeHUAAKTUBHOCTH D-aMHHOKHUCIOTHOM OKCHa3bl B IIPOLIECC
e xynbpruBanuul. buomacca, r 2. YaensHas akrusaocTs (10
mun), Ex/mr,3. Vaensuas aktusuocts (20 mun), Ex/mr

Kak BuAHO M3 guarpaMm, S5KCIOHEHIIMAIbHAA (asza POCTa STUX APOMXCOKeH HAXOZUTCA B AMAIa3oHe 4-6 4 mocie
IoOaBleHUA CBeXeH NMuTaTeJpHOI cpembl. OZHAKO B 3TO BpeMsA HAGIIOAAeTCHA NMOHIMKEHME aKTUBHOCTH (DepMeHTa.
AxTuBHOCTP D-aMUHOKHCIOTHOM OKCHZA3bl BHOBb HAPACTaeT B CTALIMOHAPHBIM dTare pocta (9-12 u nocie mobasieHus
cBexXell ImuTaTeNbHOH cpexpr). COrIacHO MOJyYeHHBIM pe3ysIbTaTaM, IIpefjaraeMble ONTHMaJbHbIe YCIOBUA IJII
xynvtusaguy kaerox C. guilliermondii ¢ BbICOKOH aKTMBHOCTBIO D-aMUHOKMCIOTHON OKCH[a3bl ClIeAyIOLIHe:
cocraB (epMeHTanMOHHON cpexnpl (r/m): rmiokosa -10; mpoxoxeBoit axcrpakT-10; (NH4):SOs4 -3,1; KH2Po4— 23;
MgSO4.7H20 - 0,625; CaCl2.2H20 - 0,125; NaCi—0,125; ZnSO4-0,1 (0,01%); 6uorux -0,00008; pH cpexsr — 5,5).
Kocsxu cienyer mpuroroBuTs ¢ 2 %-HBIM arapupoBaHHUEM BBINIEYIIOMAHYTON IIHUTATeJbHOIN CpeZbl; CTEPHIN30BAThH
(epMeHTAIMOHHYIO Cpefy Ipu JaBileHuu 1atm B TeueHue 20 MuH; cTepmibHble Ipemapatst MgSo4.7:20,
CaCl2.2H20 wu OuormHa poGaeuts mocie crepunmsanuu KIK. @epmentanuio mpoeozuts B 500 M xombax
dprenmeiiepa ¢ 40-50 i KX u 0,5 M moceBHOTO MaTeprasa (IIPUrOTOBUTH 2 MJI IIOCEBHOTO MaTeprasa U3 OLHOTO
xocska). ITpomomxurensHocts depmentanuu — 20 4, remmeparypa - 30°C, ckopocts Bpamenus xaganku —200
06/muH. Llentpudyruposats (20 mun co cxopoctsio 10000 g wmmu 40 mun co ckopoctsio 4000 g) u B3BemMBaTh
Mokpyio Ouomaccy. IlpuroroButs cycnensuio ximetok B 0,5M Tpuc-HCl Gydepe (pH=8,3), obpabarsiBars
yIBTpa3ByKoM B pexkume 20 MUH, IIOCIe YeTo OIpeeInTh KOJIUIecTBO Geaka MetomoM I'posca-/lefiBuca,
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OITTUMUSBAIIUA COCTABA ®EPMEHTAIIMOHHOM CPEJIBI U YCJIOBUM KYJIBTUBAIJHH IITAMMA C.GUILLIERMONDIL...

a aKTUBHOCTB (epMEeHTa - II0 BBIAEIHBLIENCS IIEPEKUCH BOAOPOZA, C D-IIpOIHOM B Ka4eCTBe CyGCTpaTa B COCTaBe

10.

11.

12.

13.

14.

15.

16.

MHKYOaIlMOHHOI cMecH. AKTUBHOCTH (pepMeHTa U3MepATh B HepBsle 10-20 MuH.
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HauwuoHanbHan Akaaemusn Hayk ApMeHuu Buoaoruueckuul KypHaa ApmeHuu

Lujwunwbh Ghuinninibbbph Ugguiht Uywnbdhw m::::[ {wjwuwmwbh UEtuwpwlwlwb {whnbu
National Academy of Sciences of Armenia Biological Journal of Armenia

Zuyuunwith YEiuwp. hwtinku, 4(63), 2011

NUDUSBCEL 204 UGOP 2N492ULLhUSUL

GQuuuph 71-pp wmwpnud hp dwhliwbugmb Yupkg  hhgpnbtyninghugh b
opuijiuwpwiinipjutt phwqujunikph fjunonp ghnbwfut, hhnpntyninghuyh huyulju
nupngh hhdtwnhp, 22 @QUU Zhypntyninghugh b djuwpwiimipjut htunhinnunh puqiudju
wbopkl, Yhiwwpwiwlut ghunmpenitph goljnnp, 22 AUU prpwljhg winud, wypndtunp
Nwuduyly Znjubthh Znhwtithymtip: Lw stfk) |k Gpliwbnd, 1940 . dwipinh 22-hi, 1964 p-
bt wjwputy £ Gphwih yhnwlwt hwdwuwpuih jEhuwpuinipjut $uljnintnp, 1970
p-ht wuownwuwil) b phijuwsniwlwb, hul 1988p-hu’ mniunpuljub wwnbiwjununt-
pmiuttpp’ Unuljyuih ywhinwlub hudwjuupumd:

Uljuws 1973 pduljuithg, wykjh pwl 33 wwph, ypndtunp (. Zodhwbthuywip,
nhjuwdupbny Zwpwquyhtt YUndiuunid hhgpniynnghnnwfwi htnwgnunipniuibtp
hpwwiwguny dhwl juquuibpynipjut’ Ulwth opuijbiuwpwiwfwi juywih, wjunthbnb' Zhnpontyninghuwgh b
Ajhwpwitinipjut htunpwininh wppwnwbpubpp, wlnhynpkt dwutuygl) E Uhwth wpol swnwgwus tnupwplinige hhu-

twhinhputph pugwhwjndwb b npug nsnidubph npnudwt gnpshi: Lpw poljninpuljut wnkiwnunipniup, np
uhpyws kp Uhwbw 1&h wippnynght wnunnundwi b bpw puguuwfui hbnbwbptbpp Jujubne nighubph puguhwyn-
dwip, vhwl wdthnth wownnmipini kp, npt b Jp Ep phipnud Uhwbw (dh b puw 9pwhwdup wjwquuht JEpupbpng
puquudju hbnwgnunipniinbph wpyniupubpn: Ut hpwdwdp ghinnwlwi junp bpnusnipini kp, npt wtipniown hkwnw-
qunid hp wwint nibbguy gnpstwljuinid’ Ubwind b tpw ppowljuypnid plupwgnn puquuuyhuh puguuwlui
qnpépupwgutph dwuwdp juijudwt wenudng: Mpondtunp (k.Zndhwbithuyywih hbnwgnunipnibibpp dwnbwipbght
Ulwth hhdbwpughpibph  pddwt hwpwdnp  jwugnyt wwppbpuljubpp’ oguuugnpsting - dudwbwljuljhg
dwpkdwnhjujub dbpnnutp, wpwownpbinyg YEuuwsh mwupptph ukphnupp jupquynpbint fwtwwwphny 1£h Eynin-
ghwlwt Jhdwlh Jkpujuigiiwb hiptiwnhy dnphbukp:

Nwduyky  Zndhwtthywih twwdbnimpudp  Zujuunwind  qupqugnid - wypkght  ghnwljut  tnp
nunnipniubp’ $niuljghniuy hhnpntyninghwt b hhnpn-YEtuwpwnipniip, htunhnnunnd unbndytghtt dh swpp
unp qwpnpunnphwittp” hhgpnphghuyh, hhnpnphdpugh, Byninghwywis $hqhninghuyh, thnpdwpupwlub Hyninghuygh,
Ajuwpnidnipyut b wyic Mpndtunp . Zndhwbbhywih ghuwwlwb  hbnwqnuumpmnibibiph  wpyniupubpp
oquiuugnpdytghtt Uhwtw (dh ophwjup wuquih phwywhywiului dhpngunnidubph dowldwi hwdwp, npnup
hpkug wpnwugnnudu ko quubp UMNZ b Zwjwunwih Zwbpuybnnpjut jurwujupuljut b Jupswuljut opquikph hw-
wntl npnonudubpnud: Lpw nijudupnipjudp hhdtwnpdt) £ wphiwphh b Zuywunwih ghnbph b (£Epp gpupwbuljui,
opuljkvwpwiwlui b opuphdhwlui wdjujutph swhwunupuip:

Mpndtunp (FZndhwtthuywup hinhttwy k125 ghunuljut wpfuwwnnipnibbph, wy pynud Eplne dktwgpnipyul,
npnug ghnwlut mnnjuémpiniup Eyninghwlwb wpngbuubph hbwnmwgnundwb $niuljghntiuy dninbkgnd B Lpw
ghnuljut wphwnnipniibpp hwypnuh tu ny dhug UNZ2 Epypiubpoud, wylh tpu vwhdwbbbphg gnipu: Zwdwnbn
ghnnwfuwi htnwgnunippniubp hpuwbhwgubne hwdwp tw puqihgu hpwdhpdl) B wpunwuwhdwi, ghnwfui
qtynygukpm] hwinbu kil Swynihuymd, Zmbquphunud, UUL-nd, Ujwightudjub kppbbpnd, 2htwunwubnd’
wdkunip Ubhwth hhdtwhwpgp pupdpugiting hwdwjuuphuyghtt dwlupnulh:

Mpndtunp  [r.Zndhwithywip dhown hwunml] npwppoipmt b nupdpl] pwpdpnpul]  dwubwqbnibph
wuwwnpuundwin: Lu guuuduungl] kE BN2 jhtuwpwinipyut pulnyunbnnd, hp wijnhy dwubulgnipmniab nibkgh) dw-
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Yoyt Bynnghuyh b punipjut yuwhwwinipjut wdphnith ghnwlppuljui gnpdpupwugutpnh puptjuddui gnpénid:
‘Lpw swwn wpwljkpnttp hwonnnipjudp wowwnt) ko ntwwunwth, Mijpwhtugh, Ainpniuhwgh, Zugjuunwih Qkp-
dwtthwyh, Znitbwuwnwbh junpnp ghnwlw YEunpnuubpmd, jpipugpl) bpuwtg wowewynp thnpdp’ nbnpoud wupwn-
wuikny phjuwsniwui b pnijunpuluh wnktwpnunpniatibp:

Mpndtunp [F.2Zndhwtthuyjwht pinpny kp twlb wnhy hwuwpuljuwlui gnp-snitbbnipniup: Lw «Uhwth dwuehb
opkuph» twhiwdknunnt n1  hbiphtwln B vw dbS wpiwwnwip b juwnwpl] «Uhwbw 1£h phwljut wwowpubph
Jhpuljutqdwl, JEpupununpmpui b guhywinipjut mwupbjub b hwdwhp dpwugpbph» hpujwbwugdwt  nin-
nnipjudp: wdpugl) Znghwbithywip Ubwbw 1€h wduquih phwljub wuwowpubph JEkpuljubqidwh, yquhywuwidwi b
JEpupuunpdu 22 Yunwjupuljubt hwtdbwdnnngh ghnwlwh gény thnjtwpuwquht kp, 22 Lwpwguhht wopuptp
Ulwtw 1§h  hhdtwhwpgbph  hwbdtwdnnngh  wbnwd, wwnbktwjnumpmoibbbph  wwynmyuinipjut  gény
dwutmghinwugyuwé Eplnt unphnipputph winud, «<BEynnghw» dwubwghinnipjudp’ dwubtiwghiwugyws unphpnh twpaw-
quh: Lw bk £ twb Upgnit b Udnip ghnbph «Uwhdwbwdbpd wwpwspubph opuyhtt nhunipuubph hwdwihp
oquiuugnpsdwiy  unybnnw(shtwljutt hwdwwnbtny twjwgsh Udnip ghnp  «<hhnpnnbyninghw»  Bupwhwidbwdnnyngh
twiwquhp: Mpndtunp Zndhwtbthuyywp dh pwpp wuppbpuutbbph, wy pynd twb <wjuunwuih jiluwpubujui
hwntuh» jpdpugpuljwt Ynkghuygh wnwd Ep:

Nwduyt) Zndhwthyywip juytt ypndhih hinmwgnung tp: Lpw ghnnwlu hbnwppppnipniiubph opowtiwlutph
Uk Ehtt dnntinid twl hhnpotyninghwlwi Unthpnphugh, pungpubwd tynhwdwlupgbph qupqugdw gnpdpupwugubph
dwpbdw-nhjuwt Unpbjwynpiut b juihwgniowuldwl, thopdwpupului Fyninghuyh, opuyhtt Yhunwuhubph
$hqhninghwyh htwn fuyjws puquwptnyge hwpgtp:

Mpndtunp Zndhwibthuywip wwpqhwwnpdtp B Qhumpniuttph Uqquyhtt Ujugbdhuyh Juuuuljugptpnd,
Zudwdhniphiwuwt hhppnjttuwpwiulut pubpnugpyut, Uhwth punupughtt b gnpdwinhp junphpgh, 80RLEUYO0-h
«Uwpnp kL punipniip» hwdttwdnnnyh wuwwnyngpbpny b wyi:

Nwduyly Zndubthh Znghwhbhuywih' widuih ghnbwlwih, hupkbwubp  pwnupugnt, hpwowh dwpnne,
dwbjujupdh nt wmugniqujut pujtipng hhowwnwlp hwytpd uwyph tpuwt fwbhwsnnutph upubpnud:

Suwywunuw i jEhuwpwbnlul hwbnkupy idpugpnipinl
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