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Mumubwuhpyl) bo niuwbnpubph jEunpniufui htdnphtwdhugh gniguwthpubph thnthn-
lumpnitiukpp sunhuljupqus Yhnkpgnutinpught $hghljuljutt Swtpupknifwsmpub upuylui-
uhpnud:  dhnkpgndbnpughtt dSwipwpkpiwsnipiniip  hwbqhiguimd t - upphnhtdnphtwdhlugh
gniguiithpikph thnthnjumpiniiibph, npp wuplwbunnpyws b uhuwuphl onuijh wljnhympjub vk-
Swgdundp: dhqhlju-jut Swtipupknifusnipinithg htnn nuwbinnubph hktnwgnindus gmguithpkph
npnpwljh pupdp dwjuppulp Juynud £ uhpun-winpughtt hwdwlwupgh guwsp hwpdwpnnuljut
httwpudnpmpnitubph dwuht b wuydwiwdnpgws £ niuwtingubph wipwjupup dwupqdusnipyudp,
Jupyudnipjuup b phppwndniuntpjudp:

Yknlpgndbnpuyhl phgplulmi Swipuwpkpinjudnipmntlh — quplkpulughl dionid —
gnpéunuljull Yhdwlh gnighs — hupilwpnnulmbnipyul wyminkighuy - phglnginippul gnighs

HccnepoBanucy n3MeHeHN ITapaMeTPOB IIeHTPAIbHON TeMOJZMHAMUKH CTYJE€HTOB IIPH
JO3UPOBAHHOM  BeJIOIProMeTpudeckoil  Gu3MYecKoil Harpyske. Besospromerpuyeckas
Harpyska IPHBOJUT K M3MeHEHUIO KapAHOreMOJUHAMMUIEeCKUX ITOKa3aTeseil, 06yCIOBIEHHBIX
MOBBIIIEHNEM aKTHBAIlMH CHUMIIATHYeCKOTo 3BeHa. Ilocie GuU3MYeCKOl HarpysKu HECKOJIBKO
TIOBBIIIEHHBIH  ypOBeHb MCCIEJOBAaHHBIX IIOKasaTeledl  CBUJETENIBCTBYeT O HU3KUX
afalITAallMOHHBIX ~ BO3MOXKHOCTAX  CEPJEYHO-COCYJIUCTOM  CHUCTeMBI U OOYCJIOBJIEH
THIOZMHAMYeH, HallpshHKeHeM M HeZlOCTaTOYHOM TPeHNPOBaHHOCTHIO CTYI€HTOB.

Berospromerpuieckas gusmieckas Harpy3Ka — apTepHaIbHOE JaBIeHHE — YPOBEHb QyHKIHO-
Ha/IPHOTO COCTOAHHA — a4alTaHOHHBIH II0TeHIHA/T — KO3Q@HIHEHT BEIHOCTHBOCTH

The changes in the students’ central hemodynamic parameters were investigated in
condition of dosage physical tension on veloergometer. Veloergometric tension leads to the
changes in cardio-hemodynamic parameters, caused by increased activation of the sympathetic
mechanisms. After physical tension the slightly increased levels of the investigated indicators
showed low adaptive capacity of the cardiovascular system and are due to the students'
physical inactivity, tension and the lack of fitness.

Veloergometric physical tension — blood pressure - index of functional status —
adaptive potential — coefficient of endurance

Bphinmwuwpnubph wenpempiniup b Yppnipniup hwinhuwinud Eu hwuwpwynt-
prul qupgugidwt hhdwwb ninnnipniabkpp: Unnponipiniup nphungnud £ twlb npybu
£NbZnud unynplnt wihpwdbon wuydwi: MEwp L k), np wyuon tphnnwuwpgutph
wnwybk] wpwbwlwih hunhputphg ku hngkhniquijwt jupywénipmiip b upphuubkpp,
npnup wnwehl hipphtt wuydwhwynpus b ntuntdbwjub Swipupbntdudnipjudp:

6
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Suiphpughtt  jnipwpwbignip  funwdp nith hp  jmupwhuwnnly  junnigquspugnpdu-
pnypuhtt  nhwlghwubtph  wpwbdtwhwnlmpmnitubpp  unghwy-hhghtuhl, Eyninghwlwb,
nunpnguihowjuypughtt b wyp gnpénuubph thnihnnipniuubph tjundwdp: Fepwhw-uughtt b
wunwbbkijut hwuwlhtt punpny & Uh owpp gnpdwnnypughtt  hwdwlwpgiph b ppuig
Yupquynplwl dkjpwthquubph jupdusnipini, hwpdwpdwb gnpspupwgubph uwhdwbwthul
htwpwynpnipinih [2, 4]:

Opquuhquht  punpny  hwpdwpnpuljut  htwpwynpoipniuubph vwhdwbwhuldw
wuydwbibpnd nuunuduljuit swipupkntwénipyut wbkjugnudp Jupkih £ nhnk) npuybu juynia
b pwpwnb punyp Ypnn uppbuwghtt wqphkgnmpnit ponunn gnpént: tw btywunmd
hwpdwpnquiuwt  wwowpubph  wJuquuip, Jhighnnunpy  $niuyghwkph  Jupquynpnudi
hpuwjwiwguny Jbjuwbhqdubph wihwdwdwjubgdwup [2, 4, 10]: Nuwbnnubpp juqund G
hwwnni] unghwjulwt funwdp, npp pumpwgpynid E npnpwlh wwphpny, woiwwnwbph b
Yhuuwhtpyh hwnn) wuydwitbpny: Udpnne niundbwlju gnpépupwugp Jupkh b pwdwil) h
pwtth thniy kph, npnughg jnipupwsiniptt hp nliptt nith nuwnnutph hngkhniqujwt yhgwlyh b dh-
qhninghwwt hudwlupgbph gnpéniibnipjut ppwbqupnudubph dbwynpdwi gnpénid: Niuwing-
ubiph wennowljut Jhgwlh Jpu Uks wgnbgnipmnit niukt niuniduwlwb qnpépupwgh nidqunipiui
dbdw-gnudp, nbntjunjuiut swipwpknijusmpmitp dudwbwlh unnmpjut yuydwitbpnd,
nwunigdwl tnp dukph U dbpogubph bbpppoudp, wojuwwnwtph b hwbquup, puh b vbinigdwl
phdhdutph  thndnpunipniip,  tnp wuwypdwbiubpht | hwpdwpdwt wihpwdb-nnipniap,
phpoundniimipjut Ukdwgnuup, pupdp hniquljub jwpdusnipnibp [1, 3]:

Qpuljuinipyu wjujubkpp Jyuynud &, np nunudbwlut gnpdplpughtt hwpdwpdw
wpnibwybnnipniip juhdus b opquithquh gnpswpwljut htwpwynpnipinitibphg b wnwght
htppht uhpw-winpuwyhtt hwdwljupgh gnpéniutnipyut dwjwppulhg nt jupquynpdwh punyphg,
pwih np hkug uhpw-winpughtt hwdwlwpgh £ wpuwugnmd  wdpnpowlui  opquithquh
hwpdwpnquiwt-thnjuhwnnignqujut  Ukjpwuhquubph Jhdw-Yp [5, 8, 9, 12]:Cwupdnnuljuis
wiljinhymipinibip, npujbu Juint, tywunmd b opquithquh (wubunpuwbu tpu $hqhljuljut
hwwnljuuhoubph), hpybu twlb upnh b opquthquh wy gnpswnwljui hwdwlwupgbph ptwwunt
w&hi o qupqugdwinp [7, 11]:

Ptpoupdmu  Yhkuuwlkpyh hbEnbwbpny wpwgwgnny phnnudikph  Yuthiwpghdwh
wpnibudbn thgng i hwdwpynud Jkpwhulpynng  $hghwljwmt  Swipwpbniwsnipmnitubpn:
Opquuhquh  wwhniunught  httwpwdnpnipniiuph - wwhwywidwt  hwdwp  tkpluynidu
oqnnugnpdynid ki wwppkp  dwpquuuppbp, npnug owppnid  wdkbwnwpusywsutphg b
Jtnkpgndbwnpp:  dbkpphtiu hwinhuwind  t opquuhquh  puphwinip  phdwgyniinipui
pupdpugdwt hwdwp ogunugnpdynn wdktwwpynibu]bn vwppbphg dklju E: dEnkpgnubnpng
dwpgnulubtpp tyuwuwnnid ku uhpn-winpughtt b gbywpwljwt hwdwlwupgbph nhdwgyniinipui
pupdpugdwip: Ywuntwynp dwpgnidubph wpyniupnid dwpnnt phdwgyniunieiniip diswunud &
30%-ny: Pugh updwshg, yhnkpgnutnphwt tyuwunnd £ qupipuljuyhtt fuodwt jubinbwynpdui
hwdwp wthpwdbon  dhpdkunubph  wpunwnpdwip, hyywbue twb  ynipwhnjwbwluyght
gnpépupwgutph  wpugnipjui’  phwh  owwhdwjuwyht  wpdtp  JEpunwpdht,  wwppbp
hhjwunmpeniuttph b opowlw dhpwduyph gnpéntubtph tjuwwndwdp opquihquh Juyniunipjul
Ubdwgdwtin:

Unyt hhunwgnunipjut tywunwli b btnkp nwundbwuhpl) nruwbnnubtph  hngbdh-
qhnnghwut & jupphnhbunphtwdhluygh  gniguuhoubph  ukpgpuduut b hwpdwpdwi
htwpwynpnipniubpp YEnkpgndbnpny $hqhuljub swipwpknujwsnipiut wuydwb-ukpnud:

Ynp b JEpny: Zkinugnmnl) ki BN2 JEuwpuiimpiut $ulnipintnh M-V §npubpoud un-
ynpnn 19-22 mupbljub 40 niuwbnnibp: Aojnp hbnwgnunmpnibkpp junwpygl) o tewyh' dhitsh bh-
qhulfut swipwpbniudmpmiip (bhqhnnghwljwt tnpdw) “Proteus Pec 3320”7 dwiljuhoh ybjnkpgn-
dtwnpny 15 pnyk mnnnipjudp $hghuljut switpwpbntjwdnipiniithg widthgwytu htnn, dhghjuljuia
Swinupbpijwdnipjut nunuphg 15 ponwk htnn Jpuwiqunnuiljut opgwis): Upinh qnpéniubnipjut
Jupquynpluitt wpwidtwhwinlmpmitibpp nuunudiwupplme byunwuyny tpkp  thnpdwpupuljui
hpwy hdwjubpnid hwpquiplty Ba jEunpniwuljuit hbunphttudhlugh hhdtwlwt gniguthpubpn:

Ghtunpnuwljut htunnhtwdhljugh hhdtwljut gmguiithpubpp (uhutinjuyhtt® UK b nhwunn-
Jught' & qupibpulughtt Lupmdubpp) b upnp Ydymdubph hwdwpumpniop (U42) swjn]ty L
“BALANCE KH 8097” dwljuhoh htljinpniughtt £upwsunhng:




E.U. @E4Nra8UL, U.U. UPLUUSUL,2.S. URTUZUUSUL

Zunmly puiwdlitpny hwpquplyly ' wpjwb vhunnjughte (U0) b pnugbwljuls sunfuyikpp
(Uro) pun Unuph; wimpwqupluyhtt (UK) b dhohtt ghtwdhjuut £uonudutpp (UK).

Uro=u00ulz; U0=90,97+0,54 0 U&-0,54 0Y2X-0,610S, npinkin S-ut htiinwgnunynnh wwphpl
b UK=UK-12K, UrE=128+0,430(UK-1FQK):

Muwbnnubkph opquhquh gnpéwnwljut hbtwpwynpmpeniuutphtt $hghjului Swupwptni-
Judnipjul hwlnwyuinwupmiimpmin qowhwinknt hunfwp npnodly Eu htnlyjwy gmighsubpp®
wpub ppowbwnmpjul hiphwljwpquynpldwi whyp (UCES=12&/U420100); wpjub oppwbwunnt-
prut hwpuwpnnuljutnipyut wninkighwp.

2M=0,0110042+0,014 OUQ&+0,008 012&+0,014 [0S+0.009 O £-0.00902-0,27,

nputn S-ut hinwgnuynnh muphpt |, £-4° pupp, huly 2-t° hwuwlp; jupqudnpdwt hwdwluwpgkph
wlnhdnipjul gmghyp (92U8): Muwbnnibph dwpqiudnipjui wunh&wip quwhwnknt hudwp
hupquiplpty k nhutwgyniimpyut gnighyp (38=U42010/UL" puin Yjwwuh putwdlih: Nuwtnnbbph
opquithquh qnpswnwlui Jh&wlh dwljupnulyp (@48=(700-30U42z-2,509&Uhohli—
2,70S+0,280L)/(350-2,600S+0,2102), npunkr S-u hiwnwqnunynnh wnwphpt k, £-° puop, hulj 2-u' hwuw-
Up) quuwhunngly t pun Mhpngnygh: Zwwnndyy putwdbng hwpdupldly b yunwupwt nbwlghugh n-
nuyh gnighsp ((N8= (UAK1-ULK)/ULK1):

Lwhuwybu junwpyl) E ntuwtngubph hngbpuwlut phunwdnpnud: Npnpdt) £ wihwnw-
Jul wihwiquunipjut dwjuppuyp (UGU) pun Uwhjpipgbp-lvwthuh, b hwpqupyyty b uppbuw-
Qumiumpub dwhwupyulp upphu-phun-hwupguptpehiny [14]: Guwnwpdl] b iwh muwbnnubph
phunuynpmd pun PUS (huptwqqugnnnipinil, wjinhynipmnia b nmpudwnpnipnily) hwpgupwph:

Unugdus ndjujutpp tipuplyt) i Jhdwljugpuljut Jipndnipju “Biostat” dpwqph og-
umpjudp pun Unyninkunh t suthwtthoh:

Upymiphkp b pabwplinid: Muwinnibph hnghpwbuljut phutnunpnudp nuunuftuljut
Yhuwdjuyh hwdbdwnwpwnp hwighun op gnyg k gk, np pojnp hbnwgnudnnubphte punpny & gty
UU-h dhohti dwljwpryuly® pun Uwhjpkpgbp-lvmthh: Cin npnud pnpnp hEinwgnungnnubptt mbikghy
E upphuwqquyniimipjuts pupdn vwljupnuly” pun uppbu-phun-hwupguownph [14]:PUS-h dwljupnuyh
hudwljupgsughtt Yepnidnipniup gnyg b wdty, np hwpwpbpuljut hwiiquinh wuydwutbpnud pojnp
htwnwugnuynnutpl niukgl) Eu bUS-h quu» dwuppuly (b=5.8 w.ul.,, U=5.6 wj.l., S=5.5 uj.l.): Shqhjuljua
Swhpwpbpiwsmpmithg htwn  phudly & PUS-h  ponp gmguithpubph  thnmbnjumipynii:
Puptiwqqugnnmpyut dwjupnulp wWwuqgl) £ dhish 5.37 wad: Udkh wpinwhwpndws thnthnjunipnda
uuundly E winhympjut dwjupnpulynd, npu heby E dhtsh 4.6 w.d, wyt nhypmd, tpp wpudwry-
nnipjuit gnigwithop pupdpugly k dhtgh 5.8 w.d., huyp Juymd £ hqhjujuts Swipuptnugusnippu
pupbpun wqpkigmput dwuhi: bul) huiptugqugnnnipjut b wlnhgnipput dwljupnuljtkph npnowljh
wuqnuip Jyuynid £ nuwimnubph wipudupup dwpqusnipyut b tpjupunb phppundniiniejui
dwupie:

dhEntpgndbnpny  Swipwpknijwénipnithg hkwnn  opquihquh  gnpswnwljut  Jh&wlh
thnthnpunipnitiibph wpwdtwhunnipniuibptt nuuntdtwupplne hwdwnp tpkp thnpdwpupulju
hpudhgwljubpnid hnnwugnundty o jEnpniwljut htdnphttudhljugh gniguithpubpp: $hghulwui
wlnhympniup hwighgunud £ upnh ppnunupny $ntuyghugh (UU2) b Q&-h gnigwhpubph
(UK, 12X) wpunwhwjnmjws uUkdbwgdwup, npnup  tnpdugh  bhudbdwn wbjugl  ka
hudwywunwupwbwpwp 103,03%-ny (p<0.001); 18,57%-ny (p<0.001) b 8,17%-ny (p<0.001) (uy.1):
Shghjuljut  Swupwpbpujwénipniithg hbun  muwbnnubph  UYZ-h pwpdpugmd  dhtush
137,7+10,2 q/p hpkug htinmgnunni pyniiibpnud nhinky ko b Snyughtip b hwdwhbnhiuljubpp [13]:

UUz-h b Q&-h pwpdpugnulp  wuydwbwdnpuws  t Jhighnwnpy]  Jupquynpuwl
hwjwuwpulopnipyutt sknuudp uhdwywphl wgnbgnipmiiubph Ynnup, hist nipndus E $hgh-
Juluwt Swipwpbnijwénipjutt  wqpbgmpjudp  opquihqunid b Ydwppughtt  djubbpnid
opuhnuytpuljuiquiwt  gnpdpupwgutph wlijnhjugdwt htnbwipn powhnus  prdustught
hwjwuwpulopnipyut Jhpuljuiquiwip: Ghun-swipupknijwdnipyut dudwbwl] widhpwlwul
dwutuljgnipinit niubgnn Yuwjupughtt dfubbpp wupnibwynmd ko ks puwtwlnipjudp onuljjug
djuuwpbk bp, npnup niukb opuhnugunn hudwlwupgbph pupdp wnhynipnit b punipugpynud Bu
hupdwpnnuiljut ks htupunpmipiniiibpny b pupdp philwnpnnuiljubm pyundp:

15 pnwk wbnnmpjudp  Phqhuljwt  Swipwpkpbjwdmpniuthg htwun  phudlp &
twl U&h b UM-h hwuuwnh wg 38,66%-ny (p<0.001) b 13,77%-ny (p<0.01) (ul.1): Zwjnuh
E np U1 wpnugnnud £ wput gppwtwnmipyu hwdwlupgh Jwupquynpnn  dhjuw-
uhquutph YEunpniwgdwt  wunhdwp Uk upwughtt  ghh  pipugpmd b widthnthnud
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E 9&-h pninp pununphsubph dwdwbwluyhtt wpdbpubpp: Zknbwpwp, UM-h poiyp wpnwhwyn-
Jud wdp UL-h, UUZ-h, UK-h qquih ubkdwguiwt wuwyuwbbbkpnd Jiuynmd b opquithquh
wpunwhuynws  updudnipjub, hyywbu twb  wpwb  oppwbwpnipyut  Jupquynpdub
gnpépupwgnid upnh phiph dbdwgdwt dwuht: Owipwpknijwénipjut tjundwdp opquithquh
hhwtpptuqhy wwwuwupwih Adbwdnpiwb  gopdpupugnid  gluwynp  phpp Wuwuuwimd L
wnphukpghwlui dkjuwhquubpht, guiguidwt gnjugm pyutp, (hdphw-guiguudwi hwdwihphl,
Eupuwinbuwpdph b tpwhwdwihph hniqusht gnuinhubpht: 9&-h pnnp pununphsbph dbdwgdwi
wuwngwnubphg Ukyp Jupnn kjhub) twb upinughtt wpnwdndui b suypudwuwghtt winpugh nh-
dwnpnipjut vhol ubppuotiwlnipjut fiwhinnudp:

Udu.u.
140

Ul.1. 2&-h thnihnjunipnitiibpp Jhnkpgndbinnpny swipwpkniiwénipput
wuydwbiikpnud *- p<0.05, **- p<0.01, **-p<0.001

- hnpdu.l,. Swupwpknujwdnipiniithg wudhowytu htiwnn,
() dwbpwpbnijusmpimihg 15 pnyk hkun

UQ&-h i FQ&-h qniquhtin pupdpugnidp, npp wpnynipt E hwiinhuwinod U&L-h dkp Ynnuhg
nhuynn dkdwgnudp, Jyuynid £ upnp wptjun gipdniighuyh dwupbt b nigndus t hqhjulu
Swiipupkniwsnpjut dudwwl] Fukpghuljut hunjuuwpulopnipyut wuputhnydwbp:

Upwh ppnununpny $niuljghugh dedwgnidt mnklygdt) t UL0-h wpnwhuyndws wény
65.93%-n1 (p<0.001), uyt niypnd, kpp wpju UO-u pupdpwghy E pugudtup 7.88%-ny (uly.2): Uuz-
h hwoyhtt ULO-h dbp Ynnuhg nhuynn pwpdpugnidp hwighuwinud £ wpjub gpgwbwnnipyjut
YEunpniwlwt wuyywhnduwi phy wppynitwytn nt junwpyuy nhu:

U.2. U4z-h, UO-h, Uro-h b UTSPS-h thnthnpunipinitukpp yEnkpgndbnpngd
Swiipupbnijwsdnipjut wuwydwbbkpnud *- p<0.05, **- p<0.01, **-p<0.001

- unpuw, @ Swupwpknujwsdnipniihg wudhowuytu htiwn,
(O swipwpkni]wdnipnilihg 15 pnyk hknn

Upwuh nhpdh wpnwhwyjnjws ppnuinwnpny nkwljghwt huinnnpnyh pny) wpnw-
hujndwl wuydwhbpnid wpinwgnnd £ upunnudjuith wipwjupup hqnpmuipjub b
nju] dhghfuub Swhpwpkntiubmpjuin hwupdwpybinmt pupdp «phqhninghwlju
quh» dwuhl [6]:




E.U. @64Nrasuy, U.U. UPLUUSUL,ZS. URMUZUUBUL

Ur0-h dhidwugnidp ny dhuyh U4Z2-h, hupwbu twl UO-h wsh hwoyht, hwinhuw-
unud £ djubiughtt wojuwnwphtt upnh hwpdwpdwt wewydt) junwpyu) why b hhd-
bwluinwd ptinpny b jwy dwupqus dwpnug:

dhntpgndbnpny dhqhljuljui Swipwpbnijwdnipnit juwnwpbjhu htwnwgqnun-
Ynnubkph upnh gnpdwnwlu pupdp (upfusnipjui dwuht G Juynud uhpu-wiunpuyght
hwdwupgnud wpyut oppwtmnmiput jupquynpdwt upiughtt mhwh gqhpulonnidp
(UTPh8-u thnppughy k 29,87%-n1, p<0.001) (uly.2): bugpw UTHS-h wpdtipp thnpp k 90 wy.u.-
hg, wyupwls wpyuls hnuph Jpw upnnh hpt wykjh wpnwhuwyndws

Shqhulwh Swipwpkntjwdnipiniihg htwnn 15 pnwtk Jhpwljwtqunpuijub
onowth wpyniupnid twwnyt] b ntunidiwuhpjws pojnp gnigwhobph nhyh Guyk-
nuhtt dwjwpnul dipununtune Jhund, swluyt gpubtp swpnibwll] B dbuyg
pupdp dwjupnulh ypu: Ihpohtiu Yhuynud k, np Enkpgnutinphwljut swipwpbknugw-
Smpjul hwnpwhwpnidp phppupdniinipyut b uppbup Wquwndwdp hwljdusnipjuu
pupdp dwljupnpuly niikignn ntuwbng hbnwgnungnnubphtt wpynwd  upnh gipswupw-
phntujuénipiudp:

dbpp tpqws popnp gmguthpukph thnthnjunipyniiitphg pugh upnh ghpswipw-
pintjwénipjut dwuhtt £ Juynid twlb wpywb oppwbwpnipjut 2M-h sbhnnudp up-

Judnipjult mhpnype b s dwljupnulh wwhywinudp bhqhjuljut swipwpknt-
Judnipiniithg htwn (uly.3):

448

UY.3. U4Z-h, UO-h, ULO-h b UTPS-h thnthnjumpniiikpp JEnkpgnutnpn]
Swupwpbnijwdnipjut yuydwbkpnud *- p<0.05, **- p<0.01, ***-p<0.001
hnpt[u.l,- Swpwpkniywénipniihg wudhgwutu htwn,
Switipwpkniwénipiniihg 15 ponyk htinn

qhpohthu wwywgnygh £ hwinhuwinid twb htwnwgnungnnutph' dbp Ynndhg
nhuynn @98-h thnppugnidp, 8-h thnthnpunipnibubph phtwdhlwh b (F18-h pupdp
dwlupnuyp (uh.3): dhqhiulwb Swupwpkntwdnipnithg b uppbuhg htwnn 18-h
Ukdw-gnidp Jjuynid k hbnnwgnuynnubph wipwjupup dupqusnipju dwuht (1ly.3):
Thinduws thnthnpunipnitubpp Juynd i hkwwqnunnubph upnh  wppupunwiph
ghipdwipwpbnujwénipju dwuhb, hyp' wipwjupup sowpdnpujut wnpynipjui b
hnquwénipjub wpnyniup k:

Ujuyhuny, punn unnwugqué wpnniupubph JEntpgndbnpughtt swipupknigu-
Snipniup hwighginid E ntuwbnnubph Jupphnhtudnphtwdhluyh gniguthoubph wp-
nwhuwyinjws thnthnpjumpiniuttph, husp yuydwtwynpyws t updyuphl onulh wljnh-
Ymipjub dkdwugdwup: Uhght nidqunipjut Jknktpgnubtnphly swipwpbntjwénipiniihg
htun Jhpufuwiqudwi spowinid niumidtwuhpyws pnpp gniguwhoubph puibinun
Jhpw-juiqunudp  Jiuynud £ hbkwnwgnuynnubph  gnpswnwljuwt  hwdwlupgkph
Epupunl phpowpdniinipjudp wuydwbwynpqus gusdp jwphnipjut b opquthquh
gnpéwnwlutt  htwpwynpnipniiubphtt wdju) hqnpuipjut Swhpwpknujwsnipjui
withwlwywunwu-fwinipyut wuht: Owipwpbntwsdnipiniihg htiinn niuwbnnubph
htunwgnujws gniguhoubph npnowlh pupdp dwjwpnpulp hwighuwind B uhpun-
winpwjhtt hwdwlupgh hupdwpnnujwh gusp htwpwynpnipnibtkph wuwugnyg, npu
£ hp hEppht wuydwbwynpjus bt nuwbnnubph wipwduwpup dwpqusnipiudp,
hnquwénipjudp, jupjusnipjudp b phpowpdniinpyudp:

10
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300IIJIAHKTOH JBYX TUIIOB MEJIKOBOJUX O3. CEBAH,
OBPA3OBAHHBIX ITPY ITOBBIEHWM YPOBHA BO/bI

A.O. AIPATIETAH®, A.B. KPELJIOB*, B.K. TABPUEJIAH*

* HHCTHTYT I'HAPOIKOJIOTHH H HXTHOJIOTHH
Haywroro rerTpa 300/10rum # rugposkoxoran HAH PA
armmino@yandex.ru
“HrcruryT 6nosiornu BHyTpeHHHX Bog uM. H./]. [lanarnra PAH

OmucaH KadyecTBEHHBIM W KOJUYECTBEHHBINM COCTaB 300IIAHKTOHA Ha OTKPBITOM H
3alIUIIEHHOM MEJIKOBOABAX O3. CeBaH, C(bOPMI/IPOBaHHI:IX B pe3yJibTaTe IIOBBINIEHUSA YPOBHA
BOIBI. BLI,I[eJIeHa 30H4, XapaKTe€pHU3YyIOLIAACA CIIeLLI/I(l)I/I‘IHLIMI/I CTPYKTYPHBIMHU IIOKa3aTeIIMH
300ITAHKTOHA U Pa3BUTHEM BHAOB-MHINKATOPOB BBTPOQJHBIX BOI.

Osepo CeBaH — 300I/IaHKTOH — YPOBEHB BOBI — JIHTOPA/IBHAA 30HA

‘Uupugnyt) £ Uhwbw 1&h oph duupnpuyh pupdpugdut guydwitbpnud dbugnpjus pug
b yuonyuwiduws gpwdwsl nmwpwsdpubph qunujuiljunniuh pwbtwljuiui b npuljufut Juqdp:
Unwbidtugyl] b qnnupjubljinnith wnwbdiwhwinntl] jurmgjuspught gniguthpibpny b tunpnd
optnh htphjunnnp nkuwutph qupqugdundp pintpugpnng gninhb:

Ululnu jhd - gnnugjuipnnl - gph dwlupnul) — whudbpd gnnp

Qualitative and quantitative composition of zoogtan in the open and protected shallows of
Lake Sevan, formed as a result of rising water levas described. The zone characterized by specifi
structural parameters of zooplankton and by dewedop of indicators of eutrophic waters was
allocated.
Lake Sevan — zooplankton — water level — littooalez

C mensio messrpodukanuu 03. Cesan - camoro xkpymuoro (~ 1262 xkm?) BbICOKO-
ropHoro (1900 M Hazg ypoBHeM Mop:) BogoeMa IOxuoro KaBkasa - He06x0quM0 BOCCTa-
HOBUTH 'MITOJIMMHUOH ITyTeM IOBBILIEHN YPOBHA BOAbI MUHUMYM Ha 6 M [4]. CoracHo
IoByM 3akoHaM: 1. “3axkon 06 osepe Cesar” (15.05.2001 r.); 2. “3axoH 06 yTBepXKAeHUU
TOZOBBIX ¥ KOMIUIEKCHBIX IIPOTPaMM IO BOCCTAHOBJIEHUIO, OXpaHe, BOCIIPOM3BOJCTBY
ncnons3oBanmio sxocucreMsr ozepa Cepan” (14.12.2001 r.) ¢ 2002 r. ypoBeHb 03epa cTa
IIOZHUMATHCS 6JIaroaps IPeKpPalleHHIO IOTYCKOB B SHEPTeTHYECKHUX IIeJIAX, IOCTYILIe-
HUIO BOZ p. Apma uepe3 TouHenb Apma - CeBaH. B Teuenue 10 yeT ypoBeHB BOBI OBLI
nossimied Ha 360.5 cm [4].

OpHOI M3 COIyTCTBYIOWIMX IPOOJEeM, BO3HUKAIONIMX B XOJe IOZbeMa yPOBHA
BOZBI, ABIAeTCA IpobiaeMa (GOpMUPOBAHMA COOOLIECTB HA 3aTAILIEMBIX TEPPUTOPHAX
CylIH, IZle pasjioKeHre IIOYB U PaCTUTEIBHOCTH MOXKET CIIOCOGCTBOBATH OGOTAIIEHUIO
BOZIBI a30TOM, (ocHOPOM U PasIHMIHBIMU KOMIIOHEHTAMH OpPraHUYeCKHX BellecTs [2].
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Ho npoBezenmsie B 20072009 rr. miccreoBaHMsA TTIOKA3aIH, YTO B BOZHOM TOJIIIE HAJ, 3aTO-
IJIEHHBIMH YYaCTKAaMH CYIIM ITOKa3aTell KaueCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa IIIAaHK-
TOHHBIX OPraHu3MOB (reTepoTpodHbIe HaHO(IATE/UIATHL U 300IJIAHKTOH) JIMIIG KPaTKOe BpeMs (B
TeyeHHe OJHOTO TOjja) COOTBETCTBYIOT BOJAM, HCIIBITHIBAIOIINM 3HAYUTETbHYIO OPraHUYEeCKyIo
Harpysky [5, 6]. Ilozxe — B okTsaOpe 2012 r. — GBIIO OTMEYEHO, YTO CTPYKTypHAs OPTaHH3aIVL
300IUIAHKTOHA He yKasbIBaeT Ha 3BTPO(HpOBaHHUE: IO YMCIEHHOCTH U GHoMacce IpeoOiIafaroT
BecJIOHOTHE pakoobpasHsie 3a cyer Calaniformes, a B 4ncie ZOMMHAHTOB OTCYTCTBYIOT BHJbI-
WHAWKATOpEl BBICOKOTPOdHBIX Boz [1]. Ilo Bceil BHAMMOCTH, STO OIpenesseTcs TIPaMOTHO
CIJIAHUPOBAaHHBIM X IIOCTEIIEHHBIM IIOBBILIEHWEM YDOBHS BOZbI, OTHOCHUTEIBHO OGeIHBIM
IIOYBEHHBIM ITOKPOBOM 3aTOILIAeMBIX B Ipezenax < 100 M y4acTKOB cymIM, a Tarxke BBICOKOM
CTeIleHBIO BOZOOOMeHa, 61arozapst BeTPOBBIM TedeHuUsM. JINIIb OTZe/IbHbIE YIACTKU JINTOPAIBHOM
30HBI, T7ie 3aToIIeH ! oomupHsie (> 500 M) paHee yBIa)XeHHSbIE JIyTa ¢ 60raTo Pa3BUTOM HazeMHOM
PacTHTeIBHOCTHIO, XapaKTePH30BAINCh OOWIBHBIM “IBeTeHreM” Bozst [1]. Kpome Toro, cpenu 3a-
TOILIEHHBIX Y4aCTKOB II0 PsZy IIOKasaTesell CTPyKTYPHOH OpraHM3alldy 300IUIaHKTOHA OCEHBIO
2012 r. BBIIETIAJICA MOTYOTLUIHYPOBAHHBIN BOZOEM, OOPa30BABLIMICSA Ha MeCTe IOCTPOEK SKHJIOTO
xomrrekca “JlaBarza Cutr” ¥ OCTATOYHOTO IIOC/Ie CHIDKEHUs YPOBHS BOZABL BogoeMa (cM. $oTo).
OCHOBY YHMCIEHHOCTM U OHOMAcCHl 300IUIAHKTOHA 37I€Ch COCTaB/ISIM  BETBHCTOYCHIE
paxkooOpasHble, B BHUJOBOM COCTaBe X B OOLIeH YUCIEHHOCTH ObLTa caMO¥ BBICOKOM ZIOJIL
KOJIOBPATOK, IIPHYEM 32 CUEeT BHJOB-MHAUKATOPOB BEICOKOM CTEIIEHW OPTraHMYeCKON HArpysKu —
KosoBparok poga Brachionug1].

®oTo. 3amuimeHHbIH 3aTOIIEHHBIH Y4aCcTOK MeJIKOBOJbA B PalioHe
“JlaBauga Cutu” (@oro fO.B. I'epacumona, HbBB PAH).

L[enb Pa6OTBI HU3y4IUTH Kad4eCTBEHHBIN COCTaB U KOJIMYECTBEHHOe Ppa3BUTHE 300IVIAHK-
TOHA ABYX Pa3HOTHITHBIX 3aTOIIJIEHHBIX Y4dCTKOB — Haubosee PpacIIpoOCTpaHEHHOI'O OTKPBITOT'O
MEJIKOBOAbA U 06pasoBaBmeroc;I IIOJYOTIIHYPOBAaHHOI'O O3€pOBHAHOI'O BOZOEMA.

Mareprar u Merogrka. C60p MaTepraia IpOBOZUIM 1 pas B MeCAI] C MIOHA IO OKTAGDPD
2013 r. Ha AByX craHIMAX Ha akBaropuu Masoro CepaHa: I — OTKpsITOE MeIKOBOBE HAZ, 3aTOI-
JIeHHBIM ydacTkoM cymu u Il — 3amumieHHOe MeJIKOBOJbEe B IIOJYOTIIHYPOBAaHHOM
03epOBUHOM y4YacTKe Hajl 3aTOIIJIEHHBIM Y4acTKOM cyuru. I1po6sr Ha rry6uHe > 1 M cobupanu
Begpom ob6bemoM 10 JI, depes IJIAaHKTOHHYIO ceTh ¢ pasMepoM sueu 0,064 mm (raz Ne 77),
npouexxupanu He MeHee 30 1 Bompl. IIpo6er duxcupoBamu 4%-HbIM (OPMAIUHOM.
KamepansHyio 06paboTKy UX IIPOBOAWIIH ITO CTAHLAPTHOM MeToAuKe [8].

Pesyprarer u o6cyxxgerne. B cocraBe 300IU1aHKTOHA OOHapyxeHo 20 BUIOB
KOJIOBPATOK, 6 — BECJIOHOTHX U 9 — BETBUCTOYCHIX PaKOOOpas3HbIX (Tabir. 1).
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Ta6auna 1. BugoBoii cocraB 300IIaHKTOHA 3aTOIUIEHHOTO ITOOEPEXbs

03. CesaH (I) u moryoTmHYypoBaHHOTO 03epoBUAHOrO y4yacTka (II)

TakcoHsr

Mionp

Wions

Asrycr

CeHTA6DB

OxTa6pB

THIIT ROTIFERA

Polyarthra vulgarisCarlin
Synchaeta pectinatahrb.
S. grandisZacharias
Trichocerca capucingWierzejski et
charias)
T. longisetaSchrank)
Lepadella rhomboidegGosse)
Asplanchna girodGuerne
Lecane ludwigi(Eckstain)
L. luna (Mdller)
Brachionus quadridentatushrenberg
B. leydigiiCohn
Keratella quadrata(Mdiller)
Euchlanis deflex&osse
Eu. dilatataEhrenberg
Eu. lyraHudson
Eu. menetaMyers
Lophocharis salpingEhrenberg)
Mytilina mucronata(Muller)
Trichotria truncat: (Whitelegge)
Hexarthra mira(Hudson)

TUIT ARTHROPODA

KJIACC CRUSTACEA

Ortpsiz, Copepoda
IMoporpsaz Calaniformes

Acanthodiaptomus denticorri¥ierzejski

Arctodiaptomus dxilifer (Koelbel)
Togotpsz Cyclopiformes
Paracyclops fimbriatugFischer)
Cyclops strenuus (Fischer)
Eucyclops serrulatus (Fischer)
Thermocyclops crassus (Fischer)
Hagorpsiz Cladocera
Orpsin Ctenopoda
Diaphanosoma brachyurum Lievin
Orpsin Anomopoda
Ceriodaphnia reticulata (Jurine)
C. megops Sars
Daphnia (Daphnia) hyalina Leydig.
D. (Ctenodaphnia) magna Straus
Alona affinis (Leydig)
A. rectangula Sars
Graptoleberis testudinariéFisher)
Chydorus sphaericu®.F. Miller)
Yucio BUIIOB:

Copepod
Cladoce

Bcero

Rotifera

+ L+ + + 0

o+

I+ 11

+

+ o+

I+ 1

+

12

+ +

I+ + 1 + 11

+

12

| I
+ + * 1 +

+
|

+ 01

~N o4

Ot + + +

10

I+ 00

© +

12|

+

+

Ilpmevanne. 3pecs, Ha puc. U B Tab1.2: | — OTKPHITEIN y4acTOK IpuGpexss, 11 — moryoTmHypoBaHHBLA 3amiu-

IeHHBIH 03ePOBUIHBIN yIaCTOK.

IIpn >ToM B IIAaHKTOHE OTKPHITOTO MEJIKOBOZAbA OOHapy:keHO 23 Buza 06ecIio3Bo-

HOYHBIX, Cpeéan KOTOPBIX KOJIOBPATOK — 12, BECJIIOHOTUX PaKOO6pa3HBIX - 4, BETBUCTO-
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YCBIX — 7; B IUIAHKTOHE OTIIHYPOBAHHOTO y4acTKa — 26, Cpeili KOTOPBIX KOJIOBPATOK —
17, BecoHOrMX paKooGpasHbIX — 3, BETBUCTOYCHIX — 6 (Tabir. 1).

HawnGospimras BennyuHa KoabduureHTa TPoGHOCTH, COOTBETCTBYIOIAS THITEP-
TpobHsIM BozaM (5,7), 3aperMCTpHpOBaHA Ha 3alIMIIEHHOM IOJIYyOTLIIHYPOBAaHHOM
y4acTKe, Ha OTKPBITOM IIpuOpexxbe 3HaueHHe Koadpduuuenra 6sut0 Hinke (3,3), 4TO
XapakTepHo A 9BTpodHbIX Bog, [10].

MaxcuMaybHOe YHCIO BUAOB GeCIIO3BOHOYHBIX B IIAHKTOHE OTKPBITOTO MeJ-
KOBOZbA OOHApy>XeHO B HIOJe, 2 HA IOJYOTIIHyPOBAaHHOM y4YacTKe — B aBLyCTe U
okTsa6pe (Tabn. 1). B uroHe mo umciry BUIOB IpeobaZano OTKPHITOE IPUOPEXbe
o3epa 3a CUeT KOJIOBPATOK U BECIOHOTMX PaKOOOGPAasHBIX, B HIOJIE KOJIUIECTBO BUJOB
Ha 0GOMX MEIKOBOZBAX OBIIO paBHBIM, HO Ha cT. I 6pu10 Gonbiuie Copepoda, a Ha
cr. II — Rotifera. B ocrampHoe Bpems Haubosee O6orarsiii COCTaB BHZOB
PEruCTPUPOBAIU B ITOJYOTIIHYPOBAHHOM BOJOEMeE 32 CYeT KOJIOBPATOK.

B xaxzayio maTy HaGIIOZeHWH IO YUCIEHHOCTH X GHoMAacce IIpeBaIHpOBaJ
300ILIaHKTOH IIOJIYOTIIHYPOBaHHOTO MEIKOBOABA (CM. puc.). IIOTHOCTS OpraHu3MOB
3mech BappupoBaia oT 3.2 mo 27 Teic. 9K3./M3, 6uomacca — or 0,013 mo 0,74 r/m3,
ZocTuras MaKCHMaJbHBIX 3HaUeHWI B CeHTI0pe M OKTAOpe, KOTJa HAauGOJBLIETO
Pa3BUTHA JOCTUTAIH BETBUCTOYChle PaKOOGPasHEIe.

Q 2
307 100 7
- g] 1
20 a0 -
101 6y
10
o+ A== | F‘ = 0
I‘H I‘II I‘II I‘III|II I‘II I‘]I I|II I‘III‘II
HEHE HIOTE AETYCT | CeHTAQ Pk | 0RTAD PR HIOHB Wk | asryer |centAOpE | oxTAGRE
OBRotifera OCopepoda W hdocera OFR.atifera OCoperoda BChdocen
&
100
02 1 %0 1
a0
a1
2 4
= | g
I‘II I‘]I I‘II I|II
HIHE HEWITE BT | ceHTAdpE | oETAGHE HIOHb HIOT ABTYCT |CeHTAIPE | okTATDE
ORotiffra OCopepoda MCladocera ORatfers OCopepods Mhdocern

Puc. 1. Yucnennocrs (tsic. 9k3./M3) (a), ona (%) TaKCOHOMUYECKUX I'PYIII B 001meit
yucinenHoctu (6), 6uomacca (r/m3) (B) u mons (%) TaKCOHOMUYECKUX IPYILI B 061Iei
Gromacce 300IIaHKTOHA (T).

Ha oOTkpsiTOM MeNKOBOZbE WUHCIEHHOCTh X 6OHOMacca 300IIaHKTOHA
KoJie0annch B MEHBIIEH CTEIIEHH — COOTBeTCTBeHHO oT 1,9 mo 3,8 Teic. 3K3./M3 1 OT
0,007 zo 0,04 r/m3 nmpu makcumyme B okTsOpe 3a cuer Cladocera (cm. puc.).

BOJIee BBICOKHE BEJIHNYHUHBI MHIEKCOB meHHOHa OTMe4YaJIiCh B OCHOBHOM Ha
3ALIMIEHHOM Y4YaCTKe, IUUIb B aBI'yCTe U CeHTA0pe — Ha OTKpbITOM (Tabir. 2).
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Ta6auua 2. CocTaB ZOMUHUPYIOWUX 110 duciaeHHocTH (V) 1 6romacce (5), BeIHMIMHbI
nnpexcos IllenHoHa, pacCYUTaHHBIX 110 YrciaeHHOCTH (HN, 6ut/aK3.) u 6Gruomacce (Hs, Gur/r)

Mecsi, N Hn N Hn B Hg B Hg
| Il | Il
Uioub Euchlanis 2,25 Brachionus 2,29 | Arctodiaptomus 1,99 | Brachionus 2,26
dilatata, quadridentatus, bacilifer, Euchlanis quadridentatus,
E. meneta, Euchlanis dilaata, dilatata, E. meneta, Euchlanis dilatatal
HAynauycol FOBEHHJIBHBIE OCOOH nayrumycel Calanoidd IOBEHUJILHEIE
Calanoida Cyclopoida oco6u Cyclopoida
Uions Haymimycst 2,32 | Brachionus 2,96 | Daphnia hyalina 0,33 | Asplanchna girod| 1,68
Calanoiden quadridentatus, Diaphznosoma
Cyclopoida, Synchaeta brachyurum
Daphnia pectinata,
hyalina lAsplanchna girod
HaYIUTLYChI
Cyclopoida,
Diaphznosoma
brachyurum
Asrycr Euchlanis 2,83 | Brachionus 2,77 Euchlanis dilatata, | 2,69 Paracyclops 2,70
dilatata, quadridentatus, HAYILUTHYCBI fimbriatus,
HAyIUIHYCBI Lecane luna, Calanoida, Diaphunosoma
Calanoide Hexarthra mira, Chydorus brachyurum
Chydorus HAyTUIHYChI sphaericus
sphaericus Cyclopoida
Cenra6ps  |Euchlanis 3,24 | Asplanchna 2,84 Cyclops strenuous, | 2,97 | Asplanchna girod| 2,40
dilatata, girodi, Lecane Alona affinis, Alona rectangula,
HAYIUIHYCBI luna, naynauycer Graptoleberis Ceriodaphnia
Calanoida Cyclopoida testudinaria megops
Chydorus
sphaericus
Oxra6py  [Haymmycein | 2,46 Brachionus 2,67 | Acanthodiaptomus | 0,79 Daphnia magna,| 1,26
KOTEMOIMUTHI quadridentatus, denticornis, Diaphunosoma
Calanoida, Keratella Diaphznosoma brachyurum
Acanthodiap- quadrata, brachyurum
tomus HayIUINYCBI
denticornis, Cyclopoida,
Diaphano- Diaphanosoma
soma bra- brachyurum
chyurum

CoracHo pe3yibpTaTaM, Haubojiee Ka4eCTBEHHO M KOJHMYeCTBEHHO OOTraThIil 300ILTaHK-
TOH PasBHUBAETCA B YCJIOBUAX 3AIIMIIEHHOTO 3aTOIIEHHOIO MEJIKOBOABS, KaK STO XapaKTEPHO
IJI1 abCOMIOTHOTO GOJIBIIMHCTBA BOSHBIX 00BekTOB [3, 7, 9, 11]. OueBnmno, 4TO STOMY
croco6eTByeT pAf (GaKTOPOB, M3 KOTOPBIX Befyllee 3HAaUeHUEe HMeeT Oojiee CTaGMIIBHBIN
TUAPOSUHAMUYECKUN peXXUM U 3apacraHue Makpoduramu. OZHAKO Ha COBpeMEHHOM 3Talle
pa3BUTHE 300ILIAHKTOHA 3aTOILUIEHHOTO 3alllMIIeHHOro MenKoBoabA 03. CeBaH B Oysblueit
CTEIleHU OIIpefie/iseTcsi, IO BCeH BUAMMOCTH, 0oyiee BBICOKOH OpPTaHMYECKOH HarpysKoii,
BBI3BAHHOM IIPOLIECCAMHU PAa3JIOXKEHUA II0YB, KOTOPble paHee XapaKTepH30BaJIHCh XOPOIIO
Pa3BUTO TPaBAHMCTON M KYCTapHHUKOBOH pacTuTerabHOCTBIO. OO OpraHHMYecKoil Harpyske Ha
9TOM y4YacTKe CBHUJAETENIbCTBYET IpeoOiafjaHWe B BHUJOBOM COCTaBe KOJIOBPATOK, Cpenu
KOTOPBIX OGHapy>KeHBI MHIMKATOPBI BBICOKOTPOGMHBIX M CAIPOOHBIX BOZ — IIPeACTaBUTENN
poza Brachionus, Keratella quadrata, Hexarthra mjraacts u3 xoTopsix Bxozuia B COCTaB
JoMuHaHTOB (Tabm. 2), a Takke O6Oipuias BenuunHa Kodddunuenta TpodHOCTH,
XapaKTepHu3yIolas TUIepTpodHble yCIOBHUA. 3HAUUTENbHOE yBeJINYeHHe UUCIeH-HOCTH U
61OMacChl 300IIJIAHKTOHA OCEHBIO MOIJIO OBITH BBI3BAHO OTMHMPAHMEM BOJAHBIX PAacTeHHUH, a
TaKXKe IIOCTYIUIEHWEeM JOIIOHUTETbHON OPraHUKH C JIUCTOBBIM OIAZOM C KyCTAPHUKOB U Je-
PeBbeB, IIPOU3PACTAIONINX BOIU3K ype3a BOZBL.
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Ha uccremoBaHHOM y4acTKe OTKPBITOTO MEIKOBOZbS KAYECTBEHHBIM M KOJIMYECTBEH-
HBIH COCTaB 300IIAHKTOHA B GOJIbILIEIl CTEIEHM OIpeesaICis BIUAHUEM COOOIecTB IIy6o-
KOBOZHBIX y4aCTKOB, B pe3yJbTaTe 4ero B OTAe/IbHbIE AaThl HAGIIOAEHUI 37eCh OTMeYaIuch
Acanthodiaptomus  denticornis, Arctodiaptomus bacilifer w Daphnia hyalina, Ho
IIepHOLUIECKOe BO3eHCTBIEe BOJIH IIPEILITCTBOBAIO X OGHIBHOMY pasBuruio. OnpezenreHHOe
BIMSHME Ha COCTaB 300IJIAHKTOHA OKA3bIBAJIO M pPa3BUTHE OECIIO3BOHOYHBIX B 3apOCIAX
Makpo(dUTOB, 6Iarofaps 4eMy 37eCh OTMEYaINCh KOJIOBPATKY poxa Fuchlanis.

Heo6xomumo OTMETHTH, YTO Ha OTKPBITBIX Y4acCTKaxX JIMTOPANIbHOM 30HBI 03. CeBaH
HaOIIOZAIOTCS pasHble COYETAHUsA YCIOBHUI CyLIeCTBOBAHMA (PaslIWyus IO CTEIeHH 3a-
pacTaHus, NPOTHKEHHOCTH MeJIKOBOAUI, IIOTOLHBIM YCJIOBHAM M Pa3BUTHUIO PbI6). B cBasu c
9TUM 300IJIAHKTOH Ha DasHbIX Y4YacTKax OTJIHYaeTcs GONBIIMM pa3MaxoM UHCIEHHOCTH U
6uomaccsl. Tak, B mione 2013 r. Ha ydacTKaX OTKPBITOTO MeJKOBOAbA B Mayom u Boiasmom
CeBaHe YMCIEHHOCTH IUIAHKTOHHBIX 6€CIIO3BOHOYHBIX BapbupoBaia or 11 mo 155 Thic. ok3./M3,
6uomacca — ot 0,9 o 3,4 r/m3, a B okTa6pe — ot 0,7 1o 97 Th1C. 5%3./M3 1 0T 0,0006 10 1,6 T/M5.

Takum 06pa3oM, pasBUTHE 300IUIAHKTOHA HA MEJIKOBOZABAX, (POPMHUPYIOUIUXCA B pe-
3yJbTaTe IIOBBILIEHUSA YPOBHs Boabl 03. CeBaH, oIpezessercs THUIONOrHel ydacTkoB. Hawm-
Gostee TpOGIEMHbIE 30HBI, XapaKTEPHU3YIOLUINECs PasBUTHEM BUJOB-WHIUKATOPOB 3BTPO(HBIX
BOZ, BO3HMKAIOT B 3alIMIIEHHBIX y4YacTKaX, Ha 3aTOIIEHHOH cyme ¢ Goraroil Ha3eMHO
PaCTUTENBHOCTBHIO.

PaGora BeimonHeHa mpu ¢uHaHCcOBOI moasepxkke POOU 13-04-90605 Apm_a.
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v, Upnijuilih wiul huylpuul wylbvnwluwl dwbugupdulul huduyuupai
** Rintppul hudwopuuphuyhl hhdinugpundp Zuyuunwih dwuliudiniy
S.pipoyan@gmail.com

1985-2012 pp. pupugpnid junwpyus niuntdbwuhpmpmiiitbiph wpnniipnud tjwpugp]ty
E «unupnijh wthwun» nu «Chljwhnn» whnwljut wpghngukph b «Ulwby, «thihowiy, «Upthhihé»
oo «Uplplp wqquyhtt wuphbph  d4uwppewphp bbplughu nbuwlughtt juqip, wupqlty k
huyntwpkpgus djuuntuwljubph nupusgusnipmiit nt hwinhydwt hwdwhwljuinipniit pun
wyy  hwunl] wwhwwiyny wwpwsdpubph  gpuljuyjubkpnud, pubwpldl) & pputg  djuught
hwdwljkgnipinitiibph gnynipjutip uywrtwgnn htwpuynp Junwgubpp:

Rfluphnuph — wpqling — wqquyhl wwply - gpuwfuy bip

B pesynprare ucciemopanuii 3a 1985-2012 rr. omucaH BUZOBO COCTaB UXTHO(AYHBI TO-
CyZapCTBEHHBIX 3a0BeAHUKOB “XocpoBckuit nec” u “Illukaox” u HalHOHAIBHBIX IMapKoB “Ce-
Bar’, Jummxan”, “Apnuana” u “ApeBuK’, BRIABIEHBI PACIPOCTPAHEHME M 4aCTOTa BCTpedae-
MOCTH PbIG B BOJOEMAaX STHX 0CO60 OXpaHAEMBIX TePPUTOPHI, 06CYKJeHBI BO3MOXKHBIE YTPO3BI
CYILIEeCTBOBAHMIO UX PHIOHBIX COOOIIECTB.

HxrropayHa — 3aIT0BEAHHK — HAIJHOHATBHBIH MapK — BOZOEMBI

Based on the results of the studies implementednguti985-2012 the fish species
compositions of the “Khosrov Forest” and “Shikahb@tate Reserves, and “Sevan”, “Dilijan”,
“Arpilich”, and “Arevik” National Parks have beerescribed. The distribution and abundance of
the fishes in the water bodies of protected areae wletermined, and the main treats for fish
species communities were discussed.

Ichthyofauna — Reserve — national Park — water body

Zujuwunnwith Zwipuybnnipmniind tkpjuynud dbwynpjws Eu - «unupngh wb-
nwn», «Epkipmith» nu «Chljwhnnh» whnwwb wpgbngutpp b «Uhwb», «thihowb»,
«Upthh{hé» ni «Uplhy» wqquyhtt wwplbpp: 2Quuyws wyt hwiquuwphi, np JEpnugjuy
hwwunntl] wwhwywiyny wwpwsputph dks dwup dhwynpdl] t ujuws whgpug
nuph 50-wjwb pduwlwubibtphg, dhty wdd b tpwtg Ajuwphiwphh wnbuwlught
Juqut nt dAjuwpwtufwi nunidbwuhpmipoiibtpp (hwpdbp sk Ppughdwyp
lunpwind t twlb tpwiny, np Jipghtt wwphibpht Zujwunwbh opulujukp &
ubpunisyt] mu Gihdwywdupdyt] puquuphy wy) djutwnbuwlubp, nph wpnyniupnid
Ayubph nmbuwluyhtt Yuqdp 24-hg hwuby b dhush 40-h [8, 14]: Ujn unp nbuwluk-
rhg owwbpp, npnup wwwnlwinmd Gth  Epoyuiwb,  hbpwynpupbbjuit b
hjntuhuwdbphl-jutt  mwpwsdw-sppwubph  opuyht  hwdwlwpgbpht, 22 &u  ubp-
pwthwigh]  hhdtwlw-unmd  AYuwghtt wbinbunipmnibibph hwdwp wpdbpwdnp
Swluyht djuwnbuwlutph® Yupwh (Cyprinus carpio), uwhwwly (Hypophthalmichthys
molitrix) ni.  uwjunwpntn  (Aristichthys  nobilis) hwunwdwlwwnubph, uwhunwl
wuniph (Ctenopharyngodon idella) L wj whuwlubph hbwn dpwuhtt mi uyunpbku
nwpwdyl] Ll Zuywunwth plulub gpulujubpod [14]: Uyp Yihdwywdupddus
Ajiwnbuwlutptt hpklg htpphtt juwpnnp o dninp gopdk) bwl wpghngubph nu
wqqujhtt  wwpltph  epughtt  wwpwsdplubp’  wblwijiwwnbubh hEkwnbwbpubp
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hwpnigbiny wnbknh djuwohiwuphh b wy 9opuyhtt opquhquutinh hwdwlkgnpjut Jpu:
Pugh wyn, 22 YEunuihtutph Ywpdhp qppnud [2] pungpldws 4 vununbwlbpy (Salmoni-
formes) i1 6 Swdwhwltpy (Cypriniformes) djutph mwpunubphg vhuy vh dwub £ wuwh-
wuwinipjut nul gnidnud Zujuuwnwith qgnpénn whnwlwb wpgqkngubpnd b wqquyht
wunpybpoud:

Glukny Ykpngpuihg, dkup dbp wnelt juinhp Gup npb| ntunidbwuhpl) Zwjwu-
wnwth wpglngutph, pugh dnwlwb gpuljuutp sniubkgnn «Epkpniih» wpghinghg, b
wqqujhtt wwpytph  dyuwphiwphh bkpjughu wkuwlught juqdp, wwpgl) hwpn-
twpkpdws djpwnbuwfutph nwpwdqudnipmniut pun hwnnl) wwhywiyng ww-
pwdpubph wnpwudhtt gpwluwubph, quwhwwnb] wknh Ajuwslwphht vywrtwgng
Juubqutpp: Unyh woiuwunwbpp tyyuwwnwly niah ndyukiph puqu hwimhuwbuyg 22 wk-
nulub wpgkngutpnid b wqquyhtt wwpybipnud phuyuhyuwituut wowwnwipubph
wybh nuynnppdus b wpynibwybn juquulipybne hwdwp:

Ynp o JEpay Yuinupus niunidiwuhpmipimbiibph hundwp ynp B hwimhuwgty 1985-
2012 pp. dudwiwjwbhundusnd dkp Ynndhg wwppbpwpup hpujubugdus  dAjuwpwbwljut
nhunwpynuditbpt m hbnwgnumipnitiibpp Zuyuuinwith wpglngubpnud b wqquyht-wyuplkpnud,
huswbu twb Uh owpp gpulwb wnpmipbbpp (5, 7, 9, 18]: Unwudhtt djuwwnbuwlutph Jhdwlp
quuwhwwnbnt hwdwp oquugnpsty kup Fumpjut yuwhwwunipjui thpwqquyhtt thmpjut Gupdhp
gniguijh swthnpnohsutipp [2]: Unwdht gpuiljuyubpnid djuunbuwlubph putuljh npnodwits hwdwp
(puquupwtiualy, unynpulub, hwqugmnin) hwpdh i wetdl) wdjuy djuwnbuwyh wnljnuught
hwpwpbpuligmpmniip: Ukp  Ynndhg  wupdwbwlubnpkt  <hwqiugnuns £ hwudwpdl) wyb
Ajuwnbuwlp, nph pwbwlp npujws dljukph puphwinmp pwbwlnipyut ke Juqut) £ 10 %-hg
gudp, «unynpuiljui’ 10-hg 30%-h nupnud, « puquupwiiwy»* 30 %-hg wkjh nhypnud:

Upymiphkp b phbhwpliomd: «vnupmjh winwun» wpgbngh 9pwlwiikph  hhdbwlwl
Ajutmnbuwljulp Eu Jupdpwpwpnp (Salmo trutta farig, wplbpwi wwnkjuhp (Alburnoides
bipunctatus eichwaldli Uhwth Ynnuyp (Capoeta sevanpi Uniph phnudniyp (phgni) (Barbus cyri
(=Barbus lacerta cy)i Puigh ytpngpju djtwinbuwljutnhg, wpgljngh uvwhdwuttphg Uquun b Iknh
ghwnbph dhgongny ubpputhwignid ki bwlb Unipsht (Luciobarbus mursp wignpujwi (Epljudniyp
(Oxynomacheilus angorgeUniph (pljwdaniyp (Orthrias brandt), Yniph uwhwwlwéniyp (Alburnus
filippii ), wnipyub ippwdyuhyp (Pseudorasbora paryalyjhuuwywywpddws whuwl b):

«unupnyh winwn» wpgkingny hnunn Uquun ghnnud b tpw kg pwthynn @nnpe, Uhyh,
Mnuulnip b Lwgwnnt Junuwlubpnd ubpluynid hwinhwynn hhdtwlut dhuwnbuwlutpt
Yuplpwjuwynp,  wpbbjwt  wwebphlp, Ulwth  Yonquyp, Ymph  phiqwdnijp:  Lodwd
Ajuwnbtuwlutphg wewyl] Jdkdwpwiwlhit E wplbbjwt wwobjuhlp, uwjunthbub' Yonuip:
Pinwdniyp hwdbdwwnwpwp phy L hwinhynwd, hull Jupdpwhugnp' nupdl] B hwuqjupby
hwunhwynn: 9dtpghtiu hhdtwwind ptwljynd £ Uquun ghnh b bpw dby puthyny Juuuyubph
Jtpht hnuwpubpnid: Fuptwbughtt qupupnudutph dudwiwl Yupnn b hwinhyl] twbh Uquun
glinnh vhohtt hnuwtipnid b tpw dby puthynn Juuuljutiph nne kpjupnipyudp:

Uplbpw mwwunkjuhyp phwlynd £ Uquun ghinh b bpu dby puthyny wnwdht Juulubph
dhohtt L unnphb, tpphdt YEpht hnuwtpubpnud, nip twpipinnpnud £ unnpepju pupbpny hwpniun
wpwquhnu wknuupubpp: Uwpnwd E thnpp, dhtgh dh putth mwubyul wnwbdyuljutnhg juquus
Juuwunubpny:

Ulutth Yynquljp puwljynmd £ Uquun ghwnh b tpw Uy puthynn wnwtidht Juunuljubph dheohti b
unnpht hnuwbpbbpnud: Uju whuwl pungpguws b 22 YEunuuhutph Qupdhp gppoud bt Runipyu
wuhwwunipjul thpwqquyhtt Uhmpjut Gupdhp gmiguljh swthnpnohsutipny qguwhwwndnud E npuytu
«lunghk h» Ajwnbuwly” VU Aled [2]:

Uniph phnudniyp phwljdmu kE Uquun ghnh b tpw dky puthynn wnwudht Juwlubph
dhohtt b uninphb, tppkdt Yiphtt hnuwtpubpnud, nup twppbnpnud £ unnpopju pupbpny hwpniun
wpwquhnu inknubipttpp:

qtnh ghund b tpw dby pwihyny Ivnupny, Uwbynibup, Und Juuufjubpnud thpluynid
hwiunhwynny hhdtwlwt djtwnbuwlubpt o jupdpwpuwgnp, wpbbpwt wwebohlp, Ubwbh
Ynnulp, Yniph phnwdmlp: Ywpnn ki hwinhuyl twh Ymph uyhnwlwdnilp, whgnpuljub
lEpqudniyp, wpswpwithwy Ywpwup (Carassius  auratus  gibelio), wdnipyut  uppwdluhyp,
Shwowuwpiwynp  (Parasalmo mykiss) (Jhpoht btptp whuwlubpp Yhvwywdupddws jJud
wunwhwljwinpbkt tkppwthwigus dhubkp Eu):

«Chjwhnn» wpgbingh hnunn  opwluwjubpmd® Owy U CThiwhnn ghwnbpnid oo
upug dky pwihynn dwbp Yuwliubpmd hhdbwlwb  Ajpwnbuwlutp i hwinhuwinid
Jupupwpugnp  (undnpuljuis £ ghwnbph Jiphtt & dhohtt hnuwbpubpod, wbtjh  hwqunbu®
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unnphtt  hnuwbpubpnud), wpbbjub wnweblhlp (puquupwiwly E uwnnphtt hnuwbpubpnud,
hwqunby® dhohtt b Jtphtt hnuwbpubpnud), Ynnulyp (Capoeta sp.) (unynpufwi E uwnnpht
hnuwtpubtpnud, wykjh hwqupby' dhohtt hnuwipubpnid), Yniph phnwdniyp (unynpulwi k
ghntipp dhghtt b unnphtt hnuwbpubpnd, hwqunby' Jtpht hnuwbpubpnud): Pugh Ykpngpyuyg
Ajuwnbuwlubphg, wpgkngh gbwbpnud  pnpljughtt wbwnbumpeniitbphg  wuppkpwpwnp
ukpputhwugnid t twb shwdwbwhwynp: Ukpuynud (hwupdtp wupqupuigws skt «Chlijuwhnn»
whinwlju wpghingnud plruljynn Ynnuljubph jupqupubulju Jhgwlp: Udkiuwt hwjubwljuun-
prudp wjunbn hwunhwynud £ bwb Uhwih Ynquyp:

Gupdpuhiwgnp hhdtwluimd ptuljkgimud E Oun b Thjwhnn qlnbph dhghtt b ykphi,
Eppbdt®  uwnpht hnuwbpubpp: Ynnulp phwlymd £ Owd b Thliwhnny qhwnbph uwnphu
hnuwtpubtpnud, tppidu pupdpwbiwny dhohtt hnuwpubp: Yniph pEnqudniyp phwldmu kE Owy b
Chljwhnn gkwntph dhohtt b unnph, pphdt YEpht hnuwpubpnud, nip bwhptnpnd £ uinnpepju
pupkpny hwpniun wpwquhnu wknuiptkpp: Ohwswiwhiwynp yuppkpupwp hwjndnud £ Owy
glnnud, wjuntn tkpputhwigkny $npkjughtt minbunipynmiautnhg:

«Chiwhnn» yhnwljut wpgkingh gpwljuutpnud, pugh YEpngpuy mkuwlubphg, qupbwt o
udpwlt  wpwehtt Yhuht' ghwnbkph  qupbwbughtt  hopnpugmdubph b djukph  puquugdut
dudwiwluopowinid, Owy b Thijwhny ghwnbph unnphtt hnuwipmd Jupnn o hwinhyl) twb
htnlyuy  djunbuwljubpp’  dmpshl, wbgnpuljut  (bpljwdniljp, Ymiph (kpljwdmlp, Ymiph
uy hnwlwdnyp, upwpkpwin (Chondrostoma oxyrhynchum) i wy Ajuwntuwljutp:

«Ulhwi» wqquihtt wupynud dhisk 1970-80 pp. hwunhwynid thu hEnlyw) wnbnupbwl
Ayuwnbuwlutpp' Ulwth hojuwtt hp 4 pwuwibpng (Eyninghwljut dubkpny)’ ddbnughtt hppawi
(Salmo ischchan ischchan), pnowly (Salmo ischchan danilewskir), qhnwppniuh (Salmo ischchan gegarkuni),
wdwnwiht hpfuwt (Salmo ischchan aestivalis)' hptug wpdw b phinw JEwwnhwtpny' Eynnghwlju
thnthnjutiwljutpny (pugh wdwpwghtt hofuwtthg), Ubwth Ynnulp, Uhwh pinuwdniyp [7]: Ubwbw (h&
pwthynn hhdtwlwt qnbpnid tjupugqpus Ep qinuppniint ghwughtt dip' wjwpwywhp (Samo
ischchan gegarkuni morpha alabalach) [5], nphu ubpluynud punniinud i npubu Yupdpwpowgn (Salmo
trutta fario) [8]: 1924-27 pp. Ulwtnud Yihuuwywdupdtgyt) Eu Lunnqu b 2niy 18bphg ubkpuniddws uhg-
|mumnquits (Coregonus lavaretus ludoga) Lt smiyywt uhqn (Coregonus lavaretus maraenoides)(7, 10]:

thpuynud  «Ubwb» wqquyhtt wuplnud hwinhymd G htnbju) hhdbwlut  djuw-
wnbuwlubpp® qinwuppniuh (Salmo ischchan gegarkuni) (pun npnud, (dnud ubpuynid hwinhynud
ghnuppniint vhugt wpdw YEhuwwnhwyp [9], wdwnwhtt hpfawb (Salmo ischchan  aestivalis),
Yupdpwhiwwn, uhq (Coregonus lavaretus), Uhwuh Ynnwly (Capoeta sevangi), Ulwmuh phnny (Barbus
lacerta goktschaicus), wpdwipwithwy Yupwu (Carassius auratus gibelio): Unuydd ny Uks puwlny jud
wuwppbpwpwp  hwighymd & twb wpbbpwt wwebjhlp,  wdniput Gppwdluhyp,
Shwswuwhiwywnp, Yupwp (Cyprinus carpio):

Uliutih hphawitip (Salmo ischchan) Uhwtiw 1&h Euinbuhl nt wynjhunpd nbkuwl k, npp
1&nud ubpljuyugqus tp 4 Eyninghwlwt dukpny jud nwuwtbpny® adknughu hotawb,
ginuppniuh, wdwpught hojawt, pngwly: Glukny nkuwlh jivwpwbwluy  huykguljupghg [11]°
wyn pwuwbbpht Jupkh b pinmuk] bwb npybu wowtdhtt wbuwlubp' ddtnughtt hojawt (Salmo
Ischchan), qtnuppniuh (Salmo gegarkuni), wdwnuyht holuwt (Salmo aestivalis), pnowl] (Salmo
danilewski): 2Utnwjhtt hojuwip b pnowljp ubpjuynid hwdwpynud L Jhkpugws b Funipjul
wyuwhuywinipyub vhgwqquyhtt dhmipjut Ywpdhp gnigulh swhnpnohsubpny quuhwumnud B
«Uthtinugws»'  EX  [2]: Qbnquppnitht b wdwnwghtt  hojuwbip  wbhbnwgnn, wnbknught
nwpusjusnipnih nibkgnn djtwnbkuwljukp ki, npniip Funipjul wuhuywimpub thowqquyh
Upmput Gumbhp gniguljh suhnpnohsitipny quthwinnud ko npujbu «Yphnhljuljwt Jhdwlnud
quinnn»' CR A2cd [2]:

Ulwuh Ynnulp tnyuybu hwdwpynud E Uhwbh Eungkuhly dhuwnbuwlutphg Jkyp, npp
16nd bt tpw Ukp puthynn ghnbpnud dbwdnpl) E wnwbdhi, wyn pynud” (duyghl, [fw-ghinughtt b
gbnnughtt wnwniughwibkp [6, 7]: Uwlugy, twhijhimd hpw jubwugdus Yihduwydupdtgdm
woluwwnwbpbph wpyniipnud wyu Ajuwnbuwlp thpuynud juyinplt wwpwsyt) £ twb 22 G
upwt hwpwlhg whnnipnitutph epuljuwukpnud [8, 14, 16]:

Ulwbw (nud niukgh] £ wpynibugnpsuut tpwiwlnipnit, vwluyt gjuwpwbwlh
Yupnty tJuquut yqundwnny wigws nupph 90-wjut pyulwuitbphg wju wkuwyh npup (dod
nuupkgyly k: Lkpuynid Uhwbh Ynqulp, husybu wpgkb tokghtp, pungpyyly b 22 Yhuguihubph
Gundhp gqppnud [2]:

Ulwbh pinuwdniyp tngbwbu hwdwpdnud £ Uhwbh Bugbdhy djuwnbuwlutphg dkyp,
npp ok b upw dbe pwthynn ghnbpnid dbhwnpl] £ wpwtdht, wyn pynud” (duyghb,
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1Sw-ginnught b ghwnwghtt  wnyniyughwubp, npnup  hpwphg  wwppbpyoud o npnp
Ahupuwywihuljub wpwbdtwhunlnpmniiibpny o puquwbwnm Juypny [7]: Shnbpny jupnng £
puwpdpwiw)  dhsh 2200 J salp: Utynud b dbpdhwwnwluyhtt  winpuwowpudnpubpnyg®
dhowwntitipny nt bpwig pppnipttpny, uvnnpuupg ubkggbnbwbpytpny, hwuhljudwpdhtibpny,
Ajuyhpny, kppbdt® pnyubipny: Aunipjut ywhyw-unipjut vhowqquyht dhnipjut Yupdhp gnigu-
Uh sunhnpnohsutpny guwhwwnynid E npybu «fungkh»' VU A2cd [2]:

Upswpwihwy] jupwup wuwnwhwlwinptt Ubwbw (dnwd E hwyjndbt) 1980-wlwtubkph
uljqphtt [12] b wpnkl 80-wljwt pYwlwiutph Jtpghtt niibkp wpynitwgnpswut tpwbwlnipmii:
Ulwbw (&nud phuljdnid k vh pwith mwubyulhg dhgh dh putth hwpnip wnwbdyuljhg juqudus
Juunttipny, ptwltgutny dh wnwthiyw hwnjuybu wyt Juypbpp, npnip hwpniun Eu gpuyht b
wpwihiyu ponwwluinipiudp: Y hdwyw-Jupdigdwt Jun wwuphubphtt Juwueibpnud giphppunid
Eht Eqlipp, npntp Juqunid Ehn punhwiniph onipg 90 % [13]: Gupwunpynud k, np Ubwunid jupwu-
ubipp Jupnn Bu puquubiug twb ghingkutqny [15]: Uhwbw (£nud jupwuh pubuyh hbnwqu wdp
ny guulwh kplinyp Ehudwpynud [6]:

Uplbpwt wwebjuhlip Ubhwiw (End hwynbwpbpdt) b 2010 p-htu [1): Zwodh wnbbng
wpuwpht wuydwbubph tqundudp wyu djuuwntuwlh Eyninghwlut ks £4nitunieiniup, jupkh b
Eupwnpk], np wpwehljw twphubpht juywuyh nwebkhlh wpkwh wpug pipupdwnud Ubhwbw
16h wjuquiumnid:

Udnipjutt uppwdljuhyp npudly t Zpuqnui ghnh ghnwpbpuind® Ubwbw 1£hg nnipu
hnubynt quypnud b Qyuugbwnnud (3, 4]: Pusubu b wplbjjub wwnkhlh nphypnud, upkh Eugwubkp
wju Ajuwntuwlh wpbwh pinupdwldwin b pwiwulh wykugdwip Ubwih wduquind, hugp
huthuwn wugwluh tplinyp k:

Qupyp b Shwdwiwpiwynp Ubwtw dnud hwpntdnud Bu djuwghtt intnbunipyninbphg
wuwnwhwljwb ukpunisdwt ounphhy: Uy djuwnbuwlubph Yihdwywdupdtgdm nt (dnud tpubg
htunwgqu nupwsdwt dwuhtt wyjuubpp ninbu (hwpdbp sku:

«Yhihowt» wqquyhtt wwplh  gpuljuwjubpnid  tbkpluynud hwinhynmd B hbEnlyug
Ajumnbuwljupp’  juplpwhiwpnp  (unynpupui £ Ununbh  quuuljukph  Jbkpht b dhohte
hnuwtpubtpnud, hwqunpby Yupnn b hwinhwyl] Ununb ghunwd), wpbbpjut  wwnkjuhlp
(puqUuwpwituly bt Ununbmd, tpw dbky pwihynn Juufubph uwwnnphtt hnuwbpubpnud, wydbjh
hwqunby® dhohtt hnuwbpubpnid), Uhwuh Ynnulp (unynpuljut £ Ununbnwd, bpu ke puthyny
hunpnp yuwljutiph uinnphtt hnuwbpttipnud, hwqyunty Yupnn £ pupdpubug wyn Juulutph dhehtt
hnuwtputp), YUniph pinwénilp (unynpufwi k Ununbniwd, tpw vk puthynn funpnp uuulubkph
uwnnpht b vhohtt hnuwtiputipnud, pwn hwqyunby' Ykphtt hnuwiptbpniud): Ununbnid hwinhwnd
Eu twl YndQuuywt pithnigp (Squalius cephalus orientalis), Uniph (Epwdniyp, §ihdwjujupdtgdus
nbuwlubphg' wpswpwhwy jupwuup (quigduswpwp k) Mwpq (4nud, unynpujut’ Ununbnud),
wdnipjuit uppwdlthyp (unynpuui E Ununbnud): Udkh hwqjunby Ununbnud hwinhwynud Eu
UnipSh, wunpynyjuuywt vyhwnwlwdniyp (Alburnus hohenackers), Uniph Ynnwljp (Capoeta capoeta
capoeta): Unuunlb ghunnud hutwpudnp ki hwighynudubp twbh Ymiph  uwyhunwljwdjut b
Eupwpbpwih htwn: dhpohtt mwubwdjwljutph pupwugpnid Ununb ghinh wjuquiht yuwnljwing
dnpbjuyhtt munbumpeniutiphg Unuunb b tput wuwnljwing Juuljutph dbe hwdwpwyh £ hwypni-
Ynud Shwswuwhiwynp (hwnjuybu Zunupsht ghinnwd), hyybu twb Jupyp (puquupuiuly k
NMupq 14nwd): Zbwpwynp b bwb duwghtt nbnbunpniubbpoud posynn wy)] dAjtwnbuwlubkph h
hwjn qup wqquyhtt ywnpyh nwwpusdpnid:

Ununlb  ghuinid  huwynbwpbpgl; o htnbjw)  djuwnbuwlubpp’ jupdpujuwunp
(hwinhuynd k' wuwnwhwlwbnpky), wpbbjub wwunkjuhlp  (puquupwiwly £), Ubhwih Ynnulp
(unynpuljut k), Yniph Ynnuyp (hwqjugnun k), YUniph phqudéniyp (undnpuljui k), Yndjuuyw
phthninp (unynpwljut k), Uniph (Epjudniyp (unynpuljuis k), wpswpwthwy) jupwup (undnpulju
BE), wdmput utppwdluphlp (uoynpulub E), dmpsht (hwqugmnun b)), winpyndjuuyub
uyhunwlwdniyp (hwqugnun t), sShwswuwhiwyinp (wuppkpwpwp hwjnuynud £ ghknh wjuquih
Innpbjughtt nbnbunipniitbkphg), jupyp (unwhwlwinpkiu jupnn Ehwupntdb) jdujught nbnk-
unipnibiitiphg Yud k) Mwipg 18hg): Zbwpundnp ki hwinhwnudikp twb Yniph vyhnuljwdljut b
Eupwpkpwith htwn:

Zunupshtt  ghumd  hwinhwynn  hhdbwfwl, puyg hwqugnun  Ajuwnbuwli L
Yupdpwhiugnp, nphg pugh yuppkpupwp hwiinhuynd k glnh hoith Jpu junnigyus dnpljughtu
nbnbunipnibibphg wjuntn tkppwthwigus Shwswuwjpuwunp:

Aput  ghunud  hwinhynd t 4 dAjuwnbuwl]’  Yupdpwpugn, Ymph  phqudnd,
wplbpwd wwnkjuhl b, Gpphdh, Ynnulp Ywpdpupugup hwinhymd b ghnh dipht nv dp-
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ohtt hnuwlipibpnud, Ymph phnwdniljp’ hhdtwlwinud dhohtt b uinnphtt hnuwbpubpnud, Epptadi
Jtpht ni uwmnphtt hnuwbpubph wwhdwbwgsnd: Uniph phnwdjuwt nwpwsdwb opowbnid
hwiunhynd t twb wpbbjwb nmunthlp: finuih uwinnphtt hnuwipnid hwqyunty hwinhwnd
Ynnuiyp:

Qhwnhy ghnnd hwinhynd ku 4 hhdbwlwt dAjuwnbuwl’ Jupdpupowgn, Yniph
pEnuadnty, wpbbjub wnwnkuhy b Ynquly: Cun npnud, Jupdpwhiwgnp, hugybu dniu glnbpnud,
hwinhynmd Lt wyn qtwnh Jbkpht ot dhohtt hnuwtptbpnud, Yniph phnwdnijp b wpbbpui
wnwnkuhlp’ hhdtwlwind dhghtt b unnphtt hnuwbpnid, Ynnulp' uwwnnphtt b, Lppkdl, dhoht
hnuwbpnud: kwnhlh vnnphtt hnuwbpnid hwynbwppdl) | bwb Yniph (Epuwdndyp: Zowpwdnp &
il Unuinbinud phrlpnn dljubph Uks dwup puuljnipmnip @kinhlh uinnphtt hnuwbipnid® wyu ghinh
Ununbht vhwhuni]bjnt Juypnud:

Ukpljuynud Nwipq 1hdp wphbunwluinpki ptulkgpus b wpswpuwhwy jupwuny b
Juwpwny, npnip wjjuy (dnd hwbinhuwimd  Eu qubquéughtt  wbkuwljubkp, hul] 1h&p’
gbppiuligyus npugny: Uy wnbkuwljubph hwjuunh wnljumpjut dwuht Jkpghtt wjuyubpp
puguljuynud ke

«Upthhh&> wqquyht wwpl: Uhty Upthh 14h JEpwiinfunudp gpuadwpaph® (&ntd b ip dte
pwthynn ni ynipu hnunn gintpmyd hwinhynud th 8 wkuwy djutp' jupdpwhiwnp, indjuuyut
phthninp, hwpudp (Aspius aspius), Eipwpkpwip, Ynnulp, wpbbpuw mwwnkjuhlp, Swswin (Cyprinus
carpio), wugnpuljut (kpwdniyp: Ukpluynid Upthhihgd opudpupnid b tpu dke puhynn
ghnuyjutpnid, hiypwku twl bpwithg nnipu hnunn Upnipyuit gk ((€htt hwpwljhg wnwpwspukp),
puigh ybkpngpjuy djuwnbuwljutinhg hwinhwynud G twb Yniph pinwaniyp, Yniph uyhwnwljwant-
U, wpswpwthwy jupwup b wdnipju tppwdluhyp [17]:

Upthh (dnud b upw dky pwhynn ghunwfubpnid wpwydl] hwqunby hwinhwynn
Ajuwmnbtuwlubphg E jupdpwpiwgnp, npp 1hép gpudpun Jipusytinig htnn nununpt) E wjuntn
hwunhuby: Unuuywit  phhnp Qwdujuph uwwpwhwpph wdkbwpuqiupwbul
Ajuwnbuwlubphg Ukl £ npp Jupnn b ptwyyl) pisybu ghnbpnud, wyiybu b (£&Epnud, wyuntn
umnwugugiitiny glwnunhti bt [gughtt Kynnghwljut dikp: Uy pln dikpt b hwimhwmd G Uphh jdnud o
upw wjuquithtt wunljwinn ghntpnud [7]: 1998p. Yndjuuywit plthninp Juqut) E Upthh (&oud npudus
Alutiph punphwng putulh 15-20 %n:

zupup dvhownn hwqjunby hwiinhwnny mbkuwl b tnky (&owd, npnbn tbpuyugyus b bnky
tunuljjug wnunijjughuyny: Ujnipjut gbknh b gpudpuph tholh Jwwh nunwupnuihg htwnn
huwpwip sh hwyntwpbpdty gnwd: Ukphuynud hwpwdp gpuiigdus £ 22 Ywpdhp gppnud npybu
hwqunby, Ypdwwngnn pdwpwiwlny b wpbuyny wnbuwl: Skuwlu pungplduws b Punipjut
wuwhwywinipjut  Uvhowqquyhtt dphmpyut Yuwpuhp gnigulnud (ver. 3.1) “Least Cocern”
Yupquiyhdwlny, b nph swihnpnohstubpny quwhwwnynid  “fungkih” VU Blab (iii) [2]:

Unnup bhhdbwlwind ubidnud E phwuphund b wyn wenwdng Upthh (&nud Jhuy
Ajuwmnbuwl £, nph puwbwlnipjut hwdwp Yiph wnuynipmiup (hdhnuynpnn bpwbwlnipmniu
sniuh: Uhwdwdwtul, wju mbuwljh nknuijwut ynwniyjjughwt jupdus k djuljhph qupqugdun
wuydwubphg, pwuh np tpw Ajunpdwt dudjiniubpt wnwuqu tpynt gknwljutpnud (Fwphl,
Cuwnhly) unynpuwpwp hwdpuljumd t oph Wwqugny pwbuwlh htw (hnihu-ognuwnnu), higp
ajuyhph b pppnipitph qupgugdwi hwdwp ny bywunudnp Wuydwutbp  wewewgunid: Uniu
Ynnuhg, Ynnuyh dwbpwdljobpp vintby o hwinhuwind Yndiuuywt phthningh hwdwp, hugp
npnywlih wqnkgnipnih Jupnn k gnpst) hnnuih qiluwpwtiuyh Ypu: 1998 . Unnuiljp huquby & Up-
thh 1&nud npudws djutiph punhwunip pwbwlh dnwn 5-10%-n:

Uplbpwt wwetjhlp dhtsh oph dwlwppulh pwpdpugnidp unynpulwi kp nne 1&h
hwdwp: Ukpljupnud wjn wwypnud £ tpu dby puthynn b pnipu hnunn qlnkpnud: Uplibjui
wnwnbkluhlh quwpwiwlp jwhjws b uywbljunnuh wejumipmnithg b jndjuuywut phithninh
wnljuynipniithg, nph funpgnp wpwbdyulubpp utnud ki tnunthahlny:

Owdwip bnkp b dunud E Upthh 16dh wdkbwlwpbnp djuwnbuwlp: Uhty opudpwuph
Jtpwénudp Unpthh dnud dwswth uiintinn knkp Bo° pupdpulupg gpuyghtt pnyubpp, jhugubtwlju
yublpinnip, nhwnphnp b Chironomidae puwwihphtt Wwwnlwuny bpyplwbhubph ppenipubpp:
Thnphup juqunmd Ep ubinh dhuyg 6%-n [7]: 1998p. ntunidiwuhpnipiniiutpp gnyg ku wyky, np
phwnphup juqunud E ubinuqunhlh yquw poibwlmipyut qpbpt Yhup, hsp Jyuynud £ Swswth
Ytpuyht puquyh wnpuunugdwi dwuhtt b wgnnud £ uyu djuwnbuwlh wéh Jpu: Puquugnidp
wbnh E nitkunud hnthu wdupt: QYuyhen npynud k swiswn, jwy wwp Juypbpnud, npnup nbnu-
Yuyws tu opuwdpwph wpbduywd hwwnjwdnud: Owdwih npujws wpwybjugqnyi pwbwlp
qpuuigyk) k opundwpuiph junnigniihg witdhowujbu htnn 1953p." 120 inbtw [7]: 1998p. Swswiin
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Yuqut) k Upthh jdnud npudus dhukph punhwinip pwbwlh dnwn 70-80%-n: Lkpljuynid gpudpupnid
Swowhh pwuwlp wjuqby t Yhph, hyybu bwb oppttwfui b whophtiwjwt djunpunipjui wdh
wundwnny:

Upswputhwy) Yupwup Upthh 16h gpudpupnid winwghtt wiqud gqpuiigdly £ 2000p.:
dtpohtt wfjujubpp Juynud o wpswpwthuwy] Jupwuh wénn wqpbkgnipjut dwupt  (&h
Eynhudwljuipgh Jpui: Pupkhwgnn  Yihdwgufuipdybny  14md b wupkljub dadumpbny] 2-3 wiquid
(Q4yuyhph dhohtt gnigmuhoubpp wwppkp wwphubtphtt Yuqdl) o 35-60 hwqup), jupuup bkplugnd
dhunud nith puntiugnt 1£h wdktwpuquupuul dyutphg dkyp:

Ugnpulju (kpudniyp bpluynud hwinhynud t huywbu Upthh (goud, wjiybu k)
Ulinipyuith gbnwpbpubnid: Vwpuptnpnud £ oph nuitinun hnup niitignn mbknuyjuypbpp:

Upthh 1&h opgwljuypmid plwlnn  nknughtbph  Yepujpuguynd - dmyp  jupbnp
wpwbwlmpnit nith: Upthh 1hdp, npwbu  dbpdwjyhwjwt (hg, mbh pwulwuwi pupdp
Ajuuunynipmnit hwdbdwinws wy) tdwb phwljub Swgnid niikgnn (£kph htn® 107 §g/hw jud 45-48
w 1&h nne dwlkpkuhg: Unwykjugny djunpunipmniip qpuiigyt) E opudpuinh junnignidhg htwnn®
1953 p." unwn 150 w [7]: 1998p. dljwl npup Juqubp & 30 v Zhdtwlwh dAjpwnbuwlibp B
hwiunhuwgl) Swéwup, Unduuywb phhniqgp b Ynpulp, npnup Juqul; o pughwinp
Ajunpunipyut hudwpyu 100%-np: IEpohtt muphutpht tjuudnud £ djunpunipyub opjiljnnubph pu-
twlh wjugnud, hul wpswpwthuy jupwup juqunud E pughwinip djunpunipjub opykljnutph hw-
dwpu Yhup:

Untjuqu 7 djuwwnbuwl b gqpuigyly Upthh (hd puthynny gqhinbpnd’ jupdpuwjuwgn,
Ynyjuuyut phithnin, hwowd, Eupwpkpub, Ynnuy, wpbbjjut nwunkjuhy b wignpuljub (kpjudndy:
Uwluyt Jtpghtt wwubwdjwlyh plpwugpnid (1998-2008 pp.) Jwwuwpus Adjuwpubulut
nuntdtwuhpnipinittph wpyniapnid hwynbwptpdt) b dhuyg 3 Ajuwnbuwl’ jupdpuowgnp,
Unyjuuyut phthninp b Eipwpbpuip: Ujuybu, jupdpupugnh dhwl bdnipp qpuiigyly E dwphly
gt Yybphtt hnuwtiptibpnud: Ujuhwyn E, np wju nkuwlh pwiwlp qquiph tduqt) kb ugb gnidmd £
npsmgdwtt qpht: Uw wuydwbwynpjws b twh opudpwph owhwgnpsdwt  wpnyniupnid
Aliunpyus wipwpbiywun tyninghwujwt wuydwutkph yuwngdwnny:

Uhpuynud Yndiuuyut phthninp Upthh 18h ke pwthynn ghwnwljubpnid npnp wpnuing
Juunwpnd  t jupdpwhiugnh  phpp: Shnwlubpod phwljynng  plthniqubpp npnpwlhnpku
nuwppbpynud Bu jdnwd puwlynnubphgt swihtpny U npnp  Ahwpwbwlub  wnwbd-
twhwwnlnmpeniutpny: Shnwlukph djukph gpubgjws wpwybjugnyu puop 200 q E (8nud’
700 ¢ b wybkjh: QJuopdwi Juypbpp quignud o Juuulubph hnupbpnd ntwh Jbpb 2-3 Yu
Ypw, npinkn §nljuruyub pithninp dJwunpnud £ hntthu-hnihu wdhubkphi:

Bupwpbkpwip thpjunud unynpuljui £ pnnp Juuljutph gusp b dhohtt hnuwpubpnud,
nip hhltwuwimd uidnud E pniuwiljut swgnid nikugnn Yppny:

Unipubn ghund phwlpdmd £ wydbjh pwb 25 Ajuwwnbuwl [14], npnughg 11-p
qnuigyty k p. Upngph ppowluypnid” «Upthhhd> wqquyhls upyh uwhdwbugsh: Uju-
wbn hwinhynd G §ndiuuywi phthnip, hwoundp, bLupwpbkpwp, Ubwih Ynnw-Yp, Yniph
pEnudniyp, wplbpub wwnkjuhlp, Swédwlp, wpswpwthwy Jwpwup, wdnipjut tppwdljuhlp,
Uniph uyhwnwlwdniljp b wbugnpuljub (Eipwdniyp, npnughg wpwyk) dkswpwbiwly ki Yndjuuyu
phthnup, Gupwpbkpwip, wpbbjwl wwekuhyp, wpswpwhuy jupwup: Zuqunby hwinhynud £
huwpwp, hul Uhwbh Ynquyp unynpulut b Zujubwlut E bwb Yniph Yoquih, dwbpupbhniyh
b 2Z Yupdhp gppnud qpuitgws nuljiqnyle swlwbh (Sabanejewia aurata) wnljuynipniuip, npnip
dhty wyjdd hwjuwuwnhnpbt wjunbn sk hwpnwpbpyy, vwljuyt hwtinhwnud Bo Uunipjutth dhehti b
unnphtt hnuwbpubpnud: Gpphdt b wuwunwhwlwinptt Jupnny b hwinhwyl) jupdpujuwpnp,
hswbtu twl npljuyhtt nbinbunipiniubphg tkppwthwigus Shwswwpwnp:

«Upthhhd» wqquyhtt wuwpyh Adjuwnbuwlubpht vywebwgnn  Juubqubpp: Quuyws  Upthh
18h  opwdpwph m  bpw  wjwquiht wwwulwing ghwnbph ot ghwwyubkph  dyukph
YhuuwpuqUuquinipjut pughwinip wghi, 1998-2010 pe. pupwgpnid ufjuwndl) b dwppushu
gnpdntiiph juhuin wqnkgmpinit 1&h Eynhwdwljupgh dpw’ (&h wthbph hwdwhwlh dbpluw-
gnd ni goph  dwhwpnulh  wwppkpwljut  topnumpnitbbp, gmnuljub  phwljsmpjui
nbnbuwlut  qnpéniibnmipyul  wqpkgnipjutt  nidbnugnud, Alubkph  npuwgnnmipnil, nphg
Fwjub Juuuig L ubpjuyugind ghintpnud spoyjunpjus dhongubph oquuugnpsdudp (wuypent-
ghy b pniwynp Wmpbkp, LEjupuwluinipmi) hpuljuwbwugdnn  Ajunpunippiip: Uy gnpénii-
ubipp 1 &nud ihdwyuwjupdtgpus ny guajuh djuwnbuwlubph’ wpswpwthwy) jupuuh, wdnipyui
uppwdljwt htwn dhwuhtt hwiigkgply ki imbnuptuly djuwntuwljutph hudwligmpjut junnigqus-
ph pugwuwlwb thnthnjunipmitubph’ wjuql) b tpwbg pinhwinp pwbwlnpmiip, thothnpadb
E dyukph Juupbbph pwbtwlujwi b npwiwluwit fuqdp hognun puthntughtt & guwdpwupdtp
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Ajuunbuwljutph oqunht: Fwugh wyn, [dnud wpnkt gnmipinit smuth ghkubnhlnpkt wwpwipwndwus
wpthhihgut Swswh Jumun, puth np wwuppkp Swbwwuphubpny gpudpup Eu ubpdnisyty muppbp
Swignud niiignn Jupwh Ephurnwuwpny b hwunth wnwtdyuljutp, npnup wppkt gkubnhlnpbt pwunt-
b Eu mbnuptwly Swswith htn:

«Unlhlp wqquyhtt wuwplyny hnunn Ubnph gqhnp Jtphtt hnuwbpnwd, Utnph  ghwnh
dwjuwynnljut Juuljubpmyd® Swpnniunwd, Gnggngnud, wtpnd, Jwppuithdnpoud phwynd Ba
nbnupbwy 4 djuuntuwly’  jupdpuugn, wpbbjut wwnkiehl, Ynquy, Yniph piquwdndy: Uodws
popnp dAjuwnbuwljubpt b wqquyhtt yupyh ghnbpnud hwinhynud o ns Ubs pwbwlutpny, hulj Yn-
nuip’ hwqugnuun: Zwuodh wnubkng uyl, np «Uplhly» wqquyht wupyh sugp hwpwd-wpbbjob b hw-
nuy-wpbdnyut hwnguwsubpp hwpnd Eu Upwpu ghnhi b hwpyh wntibng uyi, np hbnwquymd tw-
howwntugnd E wju wqquyhtt yupyh hwphwinipjudp bputh Puyjudwljut Zutpuybunipmniinad
untinsdt] wunpuwhudwbughtt hunnmly wywhwwiyny wwpwsp, wyw tyunwljuwhwpdup £ wju
wqquhtt wwuplhh djuwohiuphnid nhnwpll) twb Upwpu ginh wdjuy hnuwtpnud hwinhwnn dyuw-
wnbkuwlubpht, npnghg Eu* phthninp, hwpwdp, Eupwpkpwtp, Uhwth Ynnuiljp, Yniph Yonuljp, Yniph
pinuaniyp, Unipdhl, Swwnp, dwbipwpbthnijp, Yniph uvyhnwljwantyp, Swswup, winpynyjuuyw
qniunbpw (Blicca bjoerkna transcaucasica), YUniph (kplwdniyp, ppudp (Abramis brama), unynpuljui
pwnpwlyp (Gobio gobio), mplikjjut inwunkhuhlp, wpswpwthuy upwup, (npnt (Siurus glanis), unipuljp
(Sander Iucioperca): Guipnn ku hwinhwb) twl wpwowynpuuhwlju Swljwup, wpswpwdljuhlp
(Leucaspius delineatus), munpynjjuuyutt uyhinwljwdniyp, wignpuu (kpwdniyp, wjwuquyhtt gih-
Yudniyp (Neogobius fluviatilis), hugugbu twl $npljuyhtt b jfuljuyhtt nbnbunipiniuubphg wuntn ubp-
pwthwignn shwswwhiwynp, jupyp b wy b

Udhmhtm] Jbpngpyuip, upnn kup kqpuijugiby, np.

«unupnyh wihwn» wpghingh glintph hhdbwluwt dyuwntuwlutpp snputt B b jupnn G

hwlinhyl] bu 7-p Zwinhwyny Ajuwnbuwlutphg Jbyp' Ulwbh Ynnulp qpubgdus b 22
YLunuuhubph Ywpdhp gppoud: «Chjwhnnh» wpghngh gintph hhdtwlwi djuwnbtuwljubpp snputt
Eu b upnn b hwinhwb) bu 5-p0 Ypubtighg dbyp' Uhwth Ynnulp gpubgdws b 22 Yeuguthubph
Guipuhp gppoud: «Ulwity wqquyhtt yupynud hwinhynd £ 9 djuwnbuwl, npnuhg 3-p° holuwlp,
Ulutth phnudmyp b Uhwbh §nqulp gpuitgqus b 22 Yhimwuhubph Qupdhp gppoud b hwdwipdnud
Eu Eugbuhy Ajuwnbuwlubp: «phpwiy wqquyhtt wuphh opulwjutpnd hwinhymd E 11
Ajuwnbuwly b Yupnn ko hwimhuly) bu 2-p: Zwinhuynn djuwnbuwliubphg dkp® Uhwth Ynqulp
gqpubigquws t 22 Yhuguuhubph Ywpdhp gppoud: «Upthhihd» wqquyht wuplh  opuljuikpnid
hwinhynud £ 14 4djuwwnbuwl, npnughg 2-p° Ublwbh Yoqulp b hwpwdp qpubgdus b 22
Yhunuuhubph Qupdhp gppoud: «Uplihlp wqquphtt yuphh wwpwspnud, hwpyh webbing upw uwh-
dwtikph hwpwljhg 1hukp Upwpu ghwnh hbkwn b hbnwqunud winpuwhdwiwhtt hwnnty wupwn-
wuwinn hwpwlhg nupwsdph dbwynpuwt hbpwbwupp bputh hmuhunwd, hwinhwnud £ 22 dyaw-
wmbuwy b Jupnn B hwinhwby bu 5-p: Uy djtwnbuwliutphg bptipp’ hwowdp, Uhwth Ynquyp b
wnwgunnpuuhwljmb Swljutip gpuigdus ku 22 Yhipwhubph Ywpdhp qppnud:
Ujuyhuny, 22 wpghingutph b wqquyhtt wwuplkph, hyybu b Zuywunwth gpufuubph ks dwup
Ahiwphuwuphp Ybpohtt nwubwdjulitkpnd Ypk) b owpmbwlnud E Ypky twljut pubwlului b
npujului thothnpunieniuttp, npnig wpyniupnud pughwin jEhuwpuqiuquiinipjui wgh htn
dhwuhtt tduqmud b wnbnwptuy b wpdbpuynp djuwnbuwlubph pwbwlp, thothnjyod k
Juunubph npuljului juqup: Vkpjuynud swn djuwnbuwljutp’ jupdpuwpowyn, hwpwd, nnul,
Swdw b wyj Ynpgnpt) L hpkug kpphduh wpynibwgnpswlju tpwbwlnipiniup, sphuwbwgny Yih-
dwjujupdus b pnidynn wnwdhtt mbkuwljubkph’ wpswpwithwy jupwuh, wdnipyut tppwdluhlyh,
Shwéwiwhiwynh b wyp djuwnbkuwfubph hbn dpgulgnipjuip: dput tywunnd b bwb jugh
wnwpwdnid nukgnn dhuwgnnnipniup: Uy wenudny, hwnntl] wwhwwinn nnwpwspubpnud nk-
nupbwl dyuwnbuwliutph wwhywini- pjut hwdwp whkwp b dknbwplykt wuhpwudbton
puquujupului Unnbgnidubp, npnup Jupnn tu pungpll] pinhwinp phwywhywiwlwt
hwwnntl wywhwlnmpyut  dhpngunnidubp: Fugh wyy, 22 Yhunuuhutph Qupdhp gppmd pungplyws
kb wy] Ajuunbuwljubp’ Yniph punpwl (Romanogobio persus) b huyuljwt Yupdpwlu (Rutilus schel-
kovnokovi), npnug phwluwyuyptpp phntu pungpidus sk npuk wpgbingh jud wqquyhtt wuplyh
wnwpwdpni:
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MYTATEHHBIE CBOMICTBA TETEPOIIMKJIUYECKU 3AMEIIEHHBIX
HEBEJIKOBBIX AMMHOKHWCIJIOT U ITEIITTUTOB

M.B. YUTYAH, A.C. CAPKUCAH, M.A. MEJIKYM/IH,
H.C. ABETUCAH, I'T. OTAHE30BA, A.M. OTAHECAH, HA. OTAHECAH

HIII] "Apmbrorexrororus HAH PA
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VccnenoBaHo  BAWSHWE psAfa TEeTEPOLMKINYECKM — 3aMEIEeHHBIX  HeOeIKOBBIX
AMHXHOKHCJIOT M IIEIITHIOB Ha ‘{aCTOTy CIIOHTAaHHOTI'O U I/IH,I[yL[I/IPOBaHHOI‘O N—MeTI/IJI—N,—HI/ITpO—
N-uutposoryauuzuuom (HI) wmyraremesa. B KadecTBe TeCT-KyJABTYyphl MHCIIOJIB30BAH
ayKcOTpOGdHbI 110 METHOHUHY U TpeoHuHy mramm Corynebacterium flavum E531. Tlokasawo,
yro Tpumentug N-dopmui-MeruoHMI-rauiI-(S)-p-[4-pern-3-npomn)-5-tuokco-1,2,4-
TpHa30J-1-1I]-Q-aIaHuH 00JIafaeT MyTareHHBIM CBOMCTBOM. AMIHOKUCIOTSL (S)-B-[4-ammmi-
3-(3'-rugpokcunponu)-5-truokco-1,2,4-rpuason-1-nn]-a-amanus, (S)-B-[4-awmmn-3-6yTur-5-
THOKCO-1,2,4-Tprasos-1-un]-a-ananuy,(S)-B-[4-nmponui-3-usobytun-5-ruokco-1,2,4-rpruaso-
1-un]-o-amasue U (S)-MeTOKCH-5-HUTpOdEHUTaTaHUH 00JIAfA0T CIIOCOOHOCTHIO ITOHMKATH
vyactoTy uHAyuupoBaHHBIX HI' MyTanmii, T.e. 06IafaloT aHTUMYyTareHHBIMKM CBOMCTBAMI.
O6cysxparoTcs BO3MOJKHBIE ~ IPUYMHBI ~ MYTareHHOTO/aHTUMYTareHHOTO  JAeHCTBUSI
MCCIeJOBAaHHBIX COeTUHEHU.

Hebenxopag amuHoKHCI0Ta — menTug — N-mersr-N -HHTpO-N-HHTPO30IyaHHIHH — MyTareHes

Zhwnwqnuyky E dh owpp htnbpnghlhl wknuluwjws wihtwppeniutph b ybynhnubph wg-
nhgnmipiniup uynuunwi b N-dkph) -N-thipn- N-thwnpn- N-uhnpngn-gniunhing (L) hugnijgdus
Ununuqkutigh hwwpwjuinipjut Jpu: Npybu phuwn Ynynnipu oquawgnpédyty b Corynebacterium
flavum E531-h owniundp, npp winipunwinpnd b dbphnthuh b pptnuhth tjundwdp: 8nyg E wpydby, np N-
$npuhi-dbphnuy-qihghi~(S)-4-[4-bkuth)-3-wpnwhy)-5-phopun-1,2,4-nphwqny-1-hy J-a-wwibhip
odinJus Lk uni-inugktt hwnlmpyudp: buly (S)-p-[4-uh-3-(3'-hhnpnpuhwpnughy)-5-phopun-1,2,4-
wnnphwqny-1-hj-a-unu-thp, (S)-p-[4-wihi-3-pniphi-5-phnpun-1,2,4-inphwiqni-1-hyJ-o-wjubhip, (S)-p-
[4-ynnwh)-3-hqnpnt-ph-5-phopun-1,2,4-nphwqni-1-hJ-ccuquthip - & (S)-dkpopup-5-thnpndt-
Uhpwuithip L3 Uhgngny htmlg-Jws Untinughitkqh hwdwhwlwbnpmnitp hebghnid k' wyuhbph
nitbkt  hwjudnunwgbt  hwnyni-pnibtbp: Lutwpynud  Bu hbnwgqnujuws  dhwgnipniatitph
Untnughivhuljudninughi wg-nhgnipejut htwpuynp wuwndwnubpp:

s uyhunwinmguyhl wdhiuppent — wkuyunpn - N-dkphy- N-ahupn-
N-bpunpngn-gniunhl — uniumuqkikq

The influence of the number of heterocycle subtgtittnonprotein amino acids and pepti-
des on the frequency of spontaneous and N-methylikb-N-nitrosoguanidine (NG)-induced
mutagenesis has been studied. The methioninehaednine auxotrophi€orynebacterium fla-
vumES531 strain was used as test culture in mutagemsgisriments. It has been demonstrated
that tripeptide N-formyl-methionyl-glycyl-(S)-[4-phenyl-3-propyl)-5-thoxo-1,2,4-triazol-1-yl]-
a-alanine possesses mutagenic property. Amino aci@®{-[4-allyl-3-(3'-hydroxypropyl)-5-
thioxo-1,2,4-triazol-1-yle-alanine, (Sp-[4-allyl-3-buthyl-5-thioxo-1,2,4-triazol-1-yll-alanine,
(S)B-[4-propyl-3-izobuthyl-5-thioxo-1,2,4-triazol-1-ylj-alanine and (S)-methoxy-5-nitrophenyl
have decreased the frequency of NG-induced mutageféus these compounds have demon-
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strated antimutagenic properties. The possibleoreasf mutagenic/antimutagenic action of the
considered compounds have been discussed.

Nonprotein amino acids — peptide — N-methyl-N'-nlt-amitrosoguanidine — mutagenesis

HeGemxoBsle aMMHOKHCIOTH YU TENTUABI IIPUPOJHOTO IPOUCXOKAEHUA 00Ia/aloT IIM-
poxum cmekrpoM pasiudHbx ¢yHkiuit [10]. CuHTe3 HOBBIX HEGEIKOBBIX AMMHOKHCIOT H
IeNTH/IOB Ha MX OCHOBE 3HAYMTENBHO PAaCIIMPAET BO3MOXHOCTH YCOBEPIIEHCTBOBAHHUA GHO-
JIOTWYeCKH AaKTHUBHBIX IIpenaparoB. Hampumep, BBefleHMe B COCTaB IIE€NTHIOB HeGeIKOBBIX
AMIHOKWCJIOT YCHJIUBAET [elCTBYe IeITH OB, BOSMOXKHO, 32 CYeT IIOBBIIIEHS UX YCTONIHMBOCTH K
TIPOTEOIUTUYECKOH Aerpasamuu [6,7].

Hapsizy ¢ wuccremoBanusaMu ($hapMaKOIOTMIECKUX CBOMCTB CHHTETHYECKUX COeAUHEHMH
Ba)XHO TAaKKe IPOBOIUTH OLEHKY KX TeHeTHUeCKoil GesomacHocTH. CxeMa TeCTHPOBAHI
MyTareHHBIX CBOMCTB XMMMYECKHUX COeJUHEHUI, OIMyOJIMKOBaHHAA B paMKax MexzyHapogHOi
IIpOrpaMMsbl 10 XuMudeckoi GesomacHoctu (International Program on Chemical Safety IPCS),
IIpeJIoNaraeT Taloke IIPOBeZieHHe KOPPeIAlMM MEXAY MyTaTeHHbIMM U KaHIepPOTeHHBIMH
cBoiicTBaMu coenuHeHuit [4]. VIsBecTHO, uTO GOJBIIMHCTBO IIPENApaTOB, IPUMEHSEMBIX IJIf
JIeYeHUsT OHKOJIOTMYeCKHX 3a00JeBaHUi, SABIAIOTCA MyTareHaMmu. [103TOMy BbISBIEHIE HOBBIX
MyTareHOB M MeXaHM3MOB MX JeMCTBUA SBJIAETCS BAXKHBIM STAllOM HA ITyTU CO3ZaHHUA Gosee
3¢ }eKTUBHBIX TPOTHBOOIIYXOJIEBBIX IIPENIAPaTOB.

Ipu M3yueHHM MyTareHHbIX CBOMCTB HeGeIKOBBIX aMHHOKHUCIIOT U TIENTUOB HAMU paHee
6BLIO TTOKA3aHO, YTO B-MMUAA30MMIATAHUH CHIDKaeT yacrory HI-uuAynupoBaHHOTO MyTareHesa
y Corynebacterium flavum, B T0 BpeMs KaK HCCIeIOBaHHbIE IH(aTHIeCKUe CHHTETHIECKHe
aMHHOKHUCJIOTHI He BJIMIOT Ha YacTOTy CIIOHTAHHOTO UM MHIYyLMPOBAaHHOTO MyTareHesa [3]. B
HAcTOsIIe pabOTe MCCIeNOBAHBI MyTareHHbIE/aHTHMyTareHHbIe CBOMCTBA TeTEPeOLUKINIECKH
3aMEILIEeHHBIX HEe0eJKOBBIX aMHHOKHCIOT U CHHTe3UPOBAHHBIX HA KX OCHOBe IENTHAOB. B
KavecTBe TeCT-Ky/IbTypbl BbIOpaH mramm C.favum E531, aykcoTpodHBINl II0 METHOHMHY U
TpeoHHHY [2].

Mareprar n MerozrKa. Hebenxopsie ammHoxmcrorsL: (S)-p-[4-anmwn-3-(3'-Tumpoxcu-
mponui)-5-Trokco-1,2,4-rpuason-1-wi)-o-ananuu(393), (S)-B-[4-denunn-3-mponun-5-Troxco-
1,2,4-tpuazon-1-un]-o-anauus  (473), (S)-p-[4-awinn-3-npomr-5-Trokco-1,2,4-tpruazo-1-
wil-c-amanud  (472),  (S)-B-[4-ammmn-3-(2'-xmopdernn)-5-Troxco-1,2,4-rpuazon-1-uil-a-
amauuH (523), (S)-B-[4-ammwn-3-(2'-meroxcubenrn)-5-truokco-1,2,4-rpuason-1-un)-o-asaHuH
(524), (S)-p-[4-amnun-3-6ensun-5-tuokco-1,2,4-rpuazon-1-unl-a-amauun  (476), (S)-p-[4-
amui-3-(dypar-2-nn)-5-tuokco-1,2,4-tpuason-1-un]-a-anauun  (478), (S)-B-[4-mpommi-3-
GyTun-5-Tuokco-1,2,4-rpuason-1-mi]-a-anauun (789), (S)-p-[4-meramnmn-3-6yTra-5-TrioKco-
1,2,4-tpuazon-1-un]-a-anauus (787), (S)-p-[4-mponui-3-usobyrii-5-Trokco-1,2,4-Tpuaso-
1-un]-o-amauus (790), (S)-merokcu-5-uurpodennnananus ((DOS1). Vccnenosanuck Takxe
TEITHUBI, COCTaB KOTOPHIX NpuBeZeH B Tabu. 1 u 2. HeGenxoBsle aMUHOKUCIOTHI U TTEITH/BI
cunresuposansl B HTII “Apm6uorexnonorus” HAH PA [6,7].

Mpyrarern. B sxcnepuMeHTax ucmons3oBaucs N-merua-N'-HUTpo-N-HUTPO30TyaHHLUH
(HT) (Sigma).

IllTammsr m cpegsr: B xadectBe TecT KynpTypsl ucmonssosanca mramm C. favam E531
(met-, thr-, aecr). Knerku C.flavum E531 BripauiiBanuchy B IOTHOLLEHHOW JXULKON FUIN arapu-
30BaHHOH mwmTarenpHON cpefie LB u cunrernyeckoii cpeze, ciaexymomero cocrasa: NH4Cl -
0,5%, NHsNOs - 0,1%, Na25O4 — 0,2%, K2HPOs- 0,3%, MgSO4 — 0,01%, tuamun-100 mMxr/m,
6uorur -200 mxr/mi, rmoxosa — 1%, pH 7,5. Ilnormsie cpeast comepxamu 2% arapa.
MeTHOHUH, TPEOHUH U TOMOCEPUH f006aBysinu B KoHueHtpanuu 20-40 Mxr/mit.

N-mern1-N-HuTpO-N-HATPO30ryaHHAHHA HHAYLIHPOBAHHEIH MyTaredesMyrareHes
MIPOBOJMIICS COIJIacHO craHzaprHomy Mertoxy [5]. HI pacrsopsuin B 0,05 M aumeratHoM
6ydepe, pH5,6. Kierku, Haxomamuecs B ior-¢ase, OCaXJAaIUCh, IIPOMBIBAIHCh U
pecycmenguposanuck B 1/10 o6sema 0,05 M auneraTHOro 6ydepa, comepsKaliero UCIBITyeMbIe
COeIVHEHUS.
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O6paborka kynbrypsl C.flavum E531 ucmbiTyeMsIMH COefUHEHHSAMU IIPOBOAMIACH
npu Temmeparype 37°C, B Tedenue 15-20 mun. O6paboTaHHasA Ky/IbTypa OCaX/Jalach IeHTPH-
¢dyrupoBaHueM, IPOMbIBaIach, pecycrerauposanack B 1 mi 0,9%-uom NaCl u BeiceBasach Ha
YallKK C arapM3OBaHHOM CHUHTETHYEeCKOH cpenoil Ge3 MeTHOHMHA W/MIM TpeoHHHa. [l
oIpejielleHNsA THTPAa KIETOK KyJbTypa BBICEBAaJach HA YalIKK C IIOJTHOIEHHOH cpemoi. [lis
OIIpe/ieIeHNA YaCTOTHI CIIOHTAaHHBIX PeBEPCHIl KJIETKH BBICEBAIMCH HA CUHTETHYECKYIO Cpefy, He
COZlep>Kallly}0 METHOHHH U TPEOHUH, WJIX TOMOCEPHH.

Pesyaprarsr m obcyxzgense. MyrareHHble CBOWCTBA HeOEIKOBBIX aMHHOKHCIOT U
IeNTHO0B MCCIeJOBaINCh BBIIIEONMCAHHBIM METOZOM. B sKCIepuMeHTe perucTpHpOBaIOCh
uucno pesepranToB mramma C. flavum E531, momydenusix mocre o6pa6orku HI' (3,5 MM),
mocie O6pabOTKM — MCCIefyeMbIMH COeJUHEHMAMU U IIOCle 06GpaGOTKM COBMECTHO C
ucciaenyemsiM coenutenneM u HI. PesynpraTsl skcnepuMeHTOB mpuBefieHs! B Tabn. 1 u 2.
CoracHO IOJNydYeHHBIM IAHHBIM, Iociae obpaborku kmerok mramma C. flavum E531 N-
dopmun-mernoHuI-TAULUI-(S)-B-[4-bernn-3-mpomnun)-5-Tuokco-1,2,4-rpuazon-1-uil-a-
amarnHOoM (0,5 MI/MII) YHCIIO PeBEPTaHTOB IIO BCEM TpeM MapKepaM Bodpacraer. I[Ipu aToMm TuTp
xiaerok C.flavum E531 mamaer. Cremyer ormerwts, uTo TpumenTuz N-GOpMIUI-MeTHOHUII-
riuiun-(S)-p-[4-bennn-3-npomun-5-Trokco-1,2,4-Tpuasos- 1-wi]-o-aaHUH TOBILIAET TAKXKe
wucno HI-unpymuposanusix peBepcuit. Amunokuciora (S)-p-[4-demwn-3-mponn)-5-Trokco-
1,2,4-Tpuazosn-1-un]-a-anaHuH He Bauser Ha yacrory HI-uHpynuposanHoro myrarexesa. He
00651aZal0T TaKMM CBOMCTBOM COJEpXKAlMil JaHHYIO aMUHOKHCJIOTY IUIIEITHJ, TPUIIENTUZBI
pasiuYHOro cocrasa u tpumentus N-bopmun-mernoHuwia-ranuui-(S)-p-[4-ammun-3-mpomnui-
5-tuokco-1,2,4-rpuason-1-un]-a-ananus (Mer-riu-472) (ta61.1). OcranpHsle nCCieOBaHHbIE
COeIVHEHHs Ha YaCTOTy MyTareHesa BJIMSHUS He OKasbIBAIOT (ZaHHBIE He IIPUBEJEHBI).
OpHako HEKOTOpEIe COeIMHEHUS IOJABIAIOT POCT KIeTOK. ITocie 06pabGoTKU TeCT KyIbTYpHI
N-dopmun-mernonni-(S)-p-[4-pennn-3-npomnmi-5-Truokco-1,2,4-1puazon-1-ui]-a-aIaHIHOM
u N-bopmunr-mernorma-raunmi-(S)-p-[4-amma-3-mponun-5-Tuokco-1,2,4-rpuason-1-mn)-o-
QIaHUHOM TUTP KJIEeTOK Hajaer (ta6i.l).

Ta6mua 1. Jeiicraue (S)-p-[4-dennn-3-npomwn)-5-tuokco-1,2,4-rpuason-1-wi]-a-araHuHa u
COZiepKaliyX €ro MEITHUAOB Ha YaCTOTy O0pPasOBaHIsI MyTal[Uii.

Coezpunenve* Turp Twurp xreTok CpepiHee YHCIIO peBePTaHTOB
(0,5mr/mi) KJIETOK  |Tocsie 06paGoTKu (mert?) (tpe*) (rom*)
HT (3,5MM) COeVHEHNEM
H0 1,5x10° - 24+2 1310 15+1
HI 1,5x10° 1,2x10° 1950+15 10065 1165+2
473 - 1,09x10° 0,8x10° 331 20+1 231
HT 1,09x10° 2,8x108 198416 11163 1201+4
Mer- - 1,1x10° 0,2x10° 29+3 19+2 251
473 HI' 1,1x10° 3,1x108 2209+5 1199+7 1223+2
Mer- - 2,1x10° 3,6x108 189+4 11544 161+3
rm-473 | HT 2,1x10° 2,4x108 4208+10 3187+7 3791+8
Mer- - 1,3x10° 0,7x10° 36+3 25+1 25+1
ama-473 | HI 1,3x10° 3,9x108 1905+3 1122+2 1193+4
Mer- - 1,3x10° 1,1x10° 6+1 4+1 6+2
rmu-472 | HT 1,3x10° 2,4x108 2110+3 1381+3 118216
Mert-473-N-bopmun-metronun-(S)-B-[4-dennn-3-nponnn)-5-troxco-1,2,4-tprasosn-1-wi]-a-araHuH; Mert-

ru-473-N-popmu-metnonnn-raumui-(S)-p-[4-dernn-3-npomua-5-Tuokco-1,2,4-rpuason-1-mn]-o-amanun;  Mert-ana-
473-N-bopmun-merronun-ananui-(S)-B-[4-benmn-3-mponun-5-tnokco-1,2,4-rpuason-1-un]-o-ananus;  Mer-rin-472-

N-dopmur-merronun-rauun-(S)-p-[4-amnun-3-npomui-5-ruokco-1,2,4-rpuason- 1-mi]-a-ataHuH.

Taxum o6pasoM, BBLIBIEHO, YTO N-hopMuiI-MeTuoHUI-Taunui-(S)-B-[4-de-
HUJI-3-TpOnuiI-5-Tiokco-1,2,4-tpuason-1-wi]-a-amaHuH ~ 06safaeT  MyTareHHBIMU
CBOMCTBAMH.
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MYTATEHHBIE CBOMCTBA TETEPOLIMKJINYECKY 3AMEIIEHHBIX HEBEJKOBBIX AMMHOKUCJIOT U MENTU/IOB

OTcyTcTBHe TaKOi CHOCOGHOCTH y COOTBETCTBYIOIEl HeGeIKOBOH aMUHOKHUC-
JIOTHI ¥ COTEPKAIIUX ee MeNTHAOB, HO IPYTOTr0 COCTaBa, OTIIMYHOTO OT COCTaBa TPHU-
mentuza N-dopmun-mernonun-raunwi-(S)-p-[4-pennn-3-mponwi-5-tuoxco-1,2,4-
TpHa-307-1-1I]-)-ajaHUHA, CBUAETENIBCTBYEeT O TOM, UTO MyTareHHbIe CBOMCTBA
IIOC/IeTHETO 00y CIIOBIEHHI €T0 CTPYKTYPHBIME 0cO6eHHOCTAMY (puc.1).

FO [¢]

Puc.1. N-popmun-merronmi-raumui-(S)-B-[4-denn-3-npomui-5-tuokco-1,2,4-rpuason- 1 -mwi]-a-antaHuH.

Y GaxTepuii 3a IOABJIEHHe MYTallMii OTBETCTBEHHOCTh HECYT TIJIABHBIM
o6pasom O-6-ankmn-ryanun-JJHK tpaucdepasa u dpepmentsr SOS cucrems: [12]. B
xietkax C. glutamicum SOS perynon Bxiodaer 48 reHoB, KOTOpble MHAYLHPYIOTCS B
orBer Ha mospexzenue [THK [8]. Oxpnoit u3 mpuuuH myTareHHOro nefictBus N-
dopmun-merrormI-raunI-(S)-B-[4-berun-3-mponui-5-tuokco-1,2,4-tpuazon-1-
WI]-0-aJlaHWHA MOXKeT OKasaTbcsa MHAykKuus SOS cuTeMsl, HampuMmep, aKTHUBaInueit
RecA 6Genxa.

Yacrora mpynuposanusix HI-HOM Myranumii y mramma C.favum E531 coc-
taBisier npubnusutensHo 1x10°. B oTBeT Ha meficTBHE HEKOTOPHIX HCCIELOBAaHHBIX
HaMH{ aMUHOKMCJIOT 9Ta YaCcTOTa MOHIDKAeTCI OT 3-X 7o 9-tu pas (tabn.2). CormacHo
IIOJTy4eHHBIM JaHHBIM, HauboJee CHIBHBIM aHTHMYTareHHBIM IeHCTBHeM ob6Jazaer
(S)-meroxcu-5-uurpodenmnananua (DOS1), dopmyra koroporo IpuBeZeHa Ha
puc.2.

Puc.2. (S)-merokcu-5-uurpodbennnanranus (DOSI).

Ta6nuna 2. AHTUMyTareHHOe IelCTBUe HeGeIKOBBIX aMUHOKHCIIOT

Coegunenue, Turp Turp K1eTok CpepiHee YHCIIO peBePTaHTOB
(1mr/mr) KJIETOK 1mocJie 06paboTKH (mert?) (Tpe*) (rom?)
HT (3,5MM) COeIMHEHNEM
H0 2,8x10° - 29+0 16+1 261
HT 1,5x10° 4,5x108 1289+11 1038+9 1104+12
393 - 2,0x10° 1,4x10° 34+4 23+2 24+1
HI 3,2x108 1,4x10° 37515 2806 30515
790 - 1,5x10° 1,3x10° 333 19+1 29+2
HI 2,2x10° 2,7x108 498+8 3705 44115
788 - 3,6x10° 1,8x10° 41+2 32+3 342
HI 5,1x108 1,4x10° 531+10 323+22 429+10
DOS - 1,8x10° 1,3x108 350 23+1 231
1 HI 1,8x10° 1,3x10° 18816 119+3 147+8
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W3sBecTHO, YTO HI-uapynmupoBaHHBIH MyTareHe3 06ycIoBIeH
merunupoBanuem JJHK, uro mpuBosnT K HenpaBMIBHOMY CIIAPUBAHUIO OCHOBAHHUI
BO BpeMsA pelLIuKanuu. B pesysnsrare mpoucxosut zameHa mapst 'l ma AT [9]. Y
MHOTHUX MUKPOOPTaHM3MOB METHJIbHAs TpYIINa yZAanieTci U3 MeTHUIMPOBAHHOTO
OCHOBaHUA (epMeHTaTUBHBIM IniyTeM c ydactueM O-6-ankuiaryanus-J/IHK-
ankunrpancdepasst. [Tagenne vacrorst HI-MHAYIIMPOBAaHHBIX MyTaluil MOXeT GbITh
cBa3aHo c nogasiaenueM Metunuposanus JHK. V C. flavum depmeHT aHaTOTUIHBIH
O-6-anxkurryanus-JJHK-anukunrpancdepase moka He ULeHTHUOUIIUPOBAH.

Takum o00pasoM, HaMu BBIABIEHBl TeTEPOLMKINYECKH 3aMel[eHHBIE
HeGeJIKOBble ~ AMMHOKHCJIOTHL, CHOCOOHBIe IOZABaATh HI-wHAYInHpOBaHHBIN
MyTareHes, T.e. CIlocoOHbIe ozaBaATh MeTunuposarue JJHK. Kpome Toro, mokasato,
yro Tpumentuz N-dopmumn-mernoHmn-raunuil - (S) - B- [4-benun-3-mpomnui)-5-
THOKCO-1,2,4-Tprasos-1-un]-a-amaHuH 06IafaeT MyTareHHBIM CBOMCTBOM, KOTOpDOe
06YCIIOBJIEHO CTPYKTYPOIl eNTHzA.
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VisyueHa reHOTOKCHYHOCTh BOZHBIX P06 03. Cepan BOam3u m-Ba Cesan, c.lllopxa u
BIIaJAIONIMX B Hero pek ['aBaparer u JI3kHareT ¢ npumeHeHueM tecra Tpaa-BTH (Bosocku Tsi-
YMHOYHBIX HUTel) TpameckaHnuu (kaoH (02). YCTaHOBIEHO LOCTOBEPHOE IIOBBILMIEHVE YPOBHS
YaCTOTHI PeIleCCUBHBIX MyTaluoHHbIX cobbrtuit (PMC) B BomHBIX mpoGax pek I'aBaparer u
JI3KHareT IO CpaBHEHHMIO C KOHTpOJeM M JpyruMu IipobaMu. BrIfgBieHa BBICOKas
IIOJIOXUTeNbHAS Koppe-nsauua Mexny 4dactoroi PMC u KoHUeHTpaluell HeKOTOPBIX
XUMUYEeCKUX DJIEMEHTOB B M3y4eH-HBIX BOAHBIX IIpobax (Si, P, Al, Mn, Fe).

IlorydyenHBIe pe3yIbTaThl ITOKA3BIBAIOT, UTO TECT-CHUCTeMa TpajecKaHuuu (kiaoH 02)
MOXeT OBITH MCIOJNB30BaHA /I OKOTECTHMPOBAHMA 3arPA3HEHHS IIPUPOSHBIX BOJOEMOB
ApmeHnun.

Tpageckannug (kroH 02) — reHOTOKCHYIHOCT — PELJECCHBHBIE MyTALHOHHBIE
co6srrasg (PMC) — sarpasHerune Bogs!

Yuwnwpyl] E Ubwbw 1&h opbiph® phpwlngnt b Snpdw gyninhg hwpwy puljus mwpwsdphg,
hvwbu twlb 1hd pwhyny SFwduprughn b QQuugbn  ghnbphg Yhpgyws  wdnipubph
qhiwpniiwpwiuljut ntuntdbwuhpnipnit poiuwljut phun-opikljn® wpunbuljutghwyh (02 §int)
Yhpwndwdp: Thudl) B wpunbuuwighugh wekowpbiiph dwqhlubkph nkghuhy dninwghnt
ntuypbph (FUY) hwwpwuwinipyut hwjuwunh pupdpugnid Fudunwghn, juughn qglintph
ontph noubpny Wpwlyws pnyubph Unin hwdbdwwnws uinnighsh b dniu dnipbph htan:
Puguwhwjnk E pupdp npuljut Ynpbjjughw U duljupnulh b npny phhhwljub bdkuntkph
(Si, P,Al, Mn, Fe) fnuninipjniuttph dholi:

Unugjws njjujukpp gnyg i wwihy, np wpugbuljuighuh (02 §ink) phun-hwdwlwupgp
Yupnn £ Yhpunl) phwljwt gpuyghtt nbunipuibph wnnnunjwusnipjut Eynphutnuynpuiut hudwp:

Spumbulubghw (02 [ni) — qEhuwpni iwpwinipinti — nkgkupy untinwughnl nkupkp (12UU) -
oph wpunnwnnd

The genotoxicity of water pollution in the Lake @avnear Sevan peninsula and Shorja
village and Gavaraget and Dzknaget rivers of itsirbavas investigated, with the application of
Trad-SH (stamen hairs) test of Tradescantia (cit)evas investigated.
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A significant increase in the level of recessivatation events frequency in stamen hairs
treated by the water samples from Gavaraget andhdgk rivers as compared with the control
and other studied samples was disclosed.

The high positive correlation between the RME fretyeand the concentration of some
chemical elements in the studied water sample(3¥n, Al, Fe) was revealed.

The obtained results show, that test of Trealetsa (clone 02) can be applied for
ecotesting of natural water bodies’ pollution.

Tradescantia (clon 02) — recessive mutation e @&M4E) — genotoxicity — water pollution

Jlna usydeHnsa reHeTHdecKux 3PQeKTOB IOCTIeACTBUN KOMILIEKCHOTO AEHCTBUA 3arpss-
HUTeNefl Ha >XMBBIe OPIaHM3MBI B HACTOAIee BpeMA aKTyaJIbHBIM SBIAETCS aAKTHBHM3AIMA
9KOTEHEeTUIeCKUX KCCCIeNOBAHUI KaK BAKHOM COCTAB/LIONIEH YacTH SKOTOKCHKOIOTHU [2].
Oco6y10 aKTyaJIbHOCTD B JAHHBIX HCCIEOBAHUAX I APMEHUHU ITpHoOpeTaeT U3yuyeHre KauecTBa
IIPHUPOJHBIX BOAHBIX PECYPCOB, B TOM UKCJIe PeK, BIIaZaomux B 03. CeBaH.

Os. CeBaH npezcrapsifeT co00if OCHOBHOI MCTOYHUK ITPeCHOI Bogsl B ApMenuu. B Hem He
TOJBKO cocpeioToueHo 80% BOAHBIX PeCypCOB CTPAaHBI, HO OHO TaKXKe UTPaeT BaXKHEHIIyIO POJIb C
TOUKHU 3PEHMA PETYINPOBAHMA BOFHOTO 6aaHCca U XO3AHCTBEHHOTO Pa3BUTHS BCEil CTPAHEL

3arpssHeHue pycia Brmagaoomuyx B CeBaH pek (26) IPOMBILIIEHHBIME OTOpocamu, ObI-
TOBBIM MyCOPOM M OTXOofZaMu (exxerogHo Gonee 10 TOHH TOKCHYHBIX BElIECTB COPAcHIBAeTCS B
03epo) CTAHOBHUTCA BKHOM IPUYMHOM, IPUBOJAILIEH K Pa3pyLIeHUIO SKOCHCTEMBI GacceiiHa 03.
Cesan [1].

B cBA3M C 3TUM BO3MOXHOCTH OIpeZeNeHHs C IOMOUIBIO PACTUTENBHBIX TECT-CHCTEM
CTeIleHH 3arpsA3HEHHOCTH IIPHUPOAHOI Cpezbl SKOTOKCHKAHTAMH — 3TO PellleHKe YacTH IIPOOIeMbI
KOHTpOJI KaueCTBa OKPY>Kalolleli Cpesbl ¥ COXpaHeHU:A 6ropasHoo6pasus [3].

Ilenpio HacTosAmei PAGOTH ABUIOCH M3ydeHMEe YPOBHS T'eHOTOKCHYHOCTH BOJHBIX IIPOO
pexk T'aBaparer, [I3kxarer u 03.CeBaH (Teppuropuu mosxyoctposa u c. Illopxka), pasmudaromuxcs
Pa3IMYHON CTEIIeHBIO 3arpA3HEHHOCTH XHMUYECKMMM COeJMHEHUAMH, C IIpUMeHeHUEeM
MOZEJIbHOTO TeCT-00beKTa Tpaseckanuuy (kIoH 02), SBILIOLIErocs BBICOKO WyBCTBUTETBHBIM
GUOMHVKATOPOM F€HOTOKCHYHOCTH BO3/yXa, BOABI U IIOUBEL.

Mareprar n Merozzka. IIpo6s1 Bompl Opaiu B yCThAX HCCIeLyeMBIX peK u OacceitHa
03.CeBaH B BeCeHHUII epuoy,

OO6paboTka pacTeHHH TpaJeCKaHIMM BOZHBIMK IPOGaMH IIPOBOSUIACH ABYMS
MeTO/aMHu:

1- o6paboTka coueruii (6yTOHOB) IOTPYKEHUEM X B HCCIELyeMble BOZHbIE IIPOOHI,

2- 06paboTKa YepPEeHKOB TPaZeCKAHIIUK C 0OPa30BABIIMMUCS LIBETOUHBIMU Gy TOHAMHU.

ITpu mpoBefsenuu 1-i cepuu OIBITOB COLBeTHs (GyTOHBI) IIOMELIAIH B BOZHbIE IPOOHI B
teuerue 18 ¥ (12/6 — nHeBHOM/HOYHOM LUK B 9acax). ONBIT IPOBOAUIN B YCIOBHUAX TEILIUIIBL
ETY. Bo BTOpoii cepuu OIBITOB YEPEHKH C IIBETOYHBIMU GYTOHAMH IIOMELIAIN B CTEKJIAHHBIE
cTakaHsl ¢ mpobamu Ha 24 4 (18/6 — muki npu KoMHaTHOM Temueparype). OIBIT MPOBOSUIN B
J1aGOpaTOPHBIX YCIOBUIX. B KadecTBe KOHTPOJIS UCIIOIB30BAIH AUCTU/UINPOBAaHHYIO BOJY.

Jna mpumenenus tecra Tpazs-BTH comserus cHavama ocraBianu Ha 7-JHeBHBIN BOC-
CTAHOBUTEIbHBIN IIEPHOJ, a 3aTeM IIPOBOVIIN €XKeJHEBHBIHM yYeT PelleCCUBHBIX MYTal[MOHHBIX
cobsrruit (PMC) u GeciBeTHsIx MyTauuoHHbIx coOsitrit (BMC) 0o 00ImenpuHATOM METOAUKe
[3,5]. [ns xaxzoro BapmaHTta GBIIO IIPOAHAMU3MPOBAaHO 18-22 ThIC. BONOCKOB. B KauecrBe
OCHOBHOTO HHIMKATOPHOTO TECT-KPUTEPHs YYWUTHIBAJIACh YaCTOTA IIOABIEHHS TOYKOBBIX
po3oBsix pereccuBHbIX MyTanuit PMC B BOJIOCKAaxX THIYMHOYHBIX HUTEH TPaZeCKAHIUH (TecT
Tpan-BTH). PaccmarpuBanocs Taxxe nossierre BMC u pasnudHOro poza MOpdOI0THIecKux
n3MeHeHUi BosockoB — HeBsDkuBIIUX (HB) u passersienusix (PB). B uccrenmyemsix BogHBIX
mpobax oIlpeieNasach KOHLEHTPALUA IIPUCYTCTBYIOIIUX B HHUX XMMHYECKHX BEIECTB U
TsDKeNIbIX MetasutoB. Jlanusie 3a 2013 rog Gsunu 1r06€3HO IpefocTaBiaeHsl LeHTpoM MOHUTO-
PHHra BO37I€HICTBHA Ha OKPY>KAIOILYIO Cpezy.
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CKPUHUHT TEHOTOKCUYECKNX DPOEKTOB BOJI, PEK BACCEMHA O3. CEBAH C [TIOMOIIBIO PACTUTEJIBHOM. ..

ITony4eHHble pesybTaThl 06pabaTHIBATK CTATUCTUYECKH C IPUMEHEHUEM IIPOrPaMMBbI
Statgraphics Plus 2.1.

IIpoBoAMIN KOPPEILUOHHBIH aHAIN3 MEXIY YaCTOTON MYTAIL[OHHBIX M3MEHEHUIl B
BTH 1 XuMI4eCKAM COCTABOM HCCIEyeMBIX BOLHBIX IIPO0.

Pesyaprarer u obcyxzenne.Ha ocHoBaHUM IpoBemeHHOro Guorecta Tpaz-
BTH BbIABIE€HO, YTO BO BCEX OIBITHBIX BAPMAHTAX HAGIIONAIOCH JOCTOBEPHOE IIOBBI-
meHue gactorsl Bcex PMC u BEMC, a taxcke Mopdororudeckux Hapyumenuit 8 BTH
110 CPaBHEHMUIO C KOHTpoieM (Tabi. 1).

Tabnuua. 1. AHaIM3 TeHOTOKCHYHOCTH BOJZHEBIX IIPo6 pek Gacceiina 03.CeBaH

Bapuarst ComaruyecKkue MyTaluy Mopdonornyeckrie usMeHeHUs.
(PMC/1000)+ m (BMC/1000)+ m (HB/1000)+ m (PB/1000)+ m
03. Cesan, noxyocrpos| 1,6+ 0,27 13,87+0,60 * 1,3+0,24" 0,2+ 0,10
c. Illopxa, Geper 1,6+ 0,30 ™ 18,9+ 0,90 ™ 1,5+0,28" 0,1+ 0,10
p. [I3kxHarer 1,9+ 0,30™ 16,8+ 0,86 2,1+0,30™ 0,7+ 0,20
p.I'aBaparer 2,3+£0,35™ 16,5+ 0,90 1,1+0,24™ 0,7+ 0,02
KOHTPOJIb 0,25+0,11 12,7+ 0,70 0,4+0,14 -

*- p<0.05, - p<0.01, *** - p<0.001

Y Bcex BogHbIX Ipo6 ypoBeHs PMC IpeBbICHI KOHTPOJIB B 6-9 pa3 cooTBeTCT-
BeHHO. HauGospinas yactora oTMedanach B Ipo6ax u3 pek [I3kHareT u I'aBaparer, rae
3uauyenue PMC cocraBun coorBercTBeHHO 1,9+0,3 u 2,3 +0,35 B cpaBHeHUYN C KOHTPO-
mem — 0,25 + 0,11. Yposers BMC Bo Bcex BapuaHTax He3HAYUTEJBHO IIPEBBILIAT
KOHTpObHEIH (B 1,2-1,5 pasa), 0cOGEHHO MaKCHMAaIbHO 3TOT 3((eKT MPOSBUICT B
mpo6ax, B3AThIX U3 o3epa BOausu c. [llopika.

Cpenu HaGmiomaemsix Mopdosnorndeckux HapyueHuit B BTH yBemuuenue
YaCTOTHI BCTPEYaeMOCTU HEBBDKHBIIUX M Pa3BETBIEHHBIX BOJIOCKOB OTMEYasnoch, B
OTJIMYME OT KOHTPOJIA, BO BCEX ONBITHBIX IIPOOaxX U IPEBBICUIIO YPOBEHb KOHTPOJLL B
3-5 pa3. HawubGonpuias yacrora BCTpeYaeMOCTH H3MeHEHUI THUIIa pPa3BETBIE€HHBIX
BOJIOCKOB Tak)ke Habiionanack B mpobax pek Jl3kuarer u ['aBaparer.

JlaHHBIe BTOpDOHl CepHMM OIBITOB IIOKAa3aJaW, YTO BO BCeX BapHAaHTaX
Ha6II0aI0Ch paBHO3HAYHOE ToBbIeHHe YacToTsi PMC 1o cpaBHEHHIO ¢ KOHTPOJIEM
— 5,2-5,8 pas coOOTBEeTCTBEHHO B 3aBUCHMOCTH OT BOZHOM mpobsl. UTo KacaeTcs
ypoBHs comaruyeckux MyTanuii tTuna BMC, to on GsLn Bbiure KoHTposs B 1,2-1,8 pas
BO BCeX HccienyeMsbIx npobax (1abi. 2). [Togo6usrit abdekT HAGMIODANCST TAKXKe IPU
paccmorperun Mopdosormdyeckux Hapymenuit Tmma HB, rme wacrtota armx
M3MeHeHUIl TpeBhINIaTa KOHTPOIBHEIH B 2,5-4 pasa COOTBETCTBEHHO.

Ta6nuna. 2. AHaIN3 TeHOTOKCUYHOCTH BOGHBIX P06 pek Gacceitna 03.CeBan
( 4epeHKOBBIM METOZIOM)

Bapuarrst CoMaTuyecKue MyTaluy Mopdosorundeckue usMeHeHUs.
(PMC/1000)+ m | (BMC/1000)+m | (HB/1000)+ m | (PB/1000)+ m
03.CeBan 0,80+0,33" 15,0+1,4™ 2,0+0,50™ -
c. Mlopyka, 6eper | 0,70+0,30" 14,0+1,4™ 1,4+0,40" -
p. [I3xHarer 0,82+0,34" 18,9+1,5™ 2,3+0,56™ -
p. l'aBaparer 0,74+0,30" 13,4+1,4™ 2,4+0,54™ -
KOHTPOJIb 0,14+0,14 10,5+1,2 0,6+0,30 -

* - p<0.05, ™ - p<0.01, ** - p<0.001

Ha ocHoBaHMK TIpOBeZeHHOTO HAMM HCCIeNOBaHUS C ImoMmompio 6uorecta Tpax-BTH
[IOKa3aHO, YTO BOAHbIe IPOOBI pek ['aBaparer u JI3KHareT IO CpPaBHEHUIO C KOHTPOJIEM
OT/INYAIOTCS BBIPAKEHHON I€HOTOKCUYHOCTHIO KaK 110 YPOBHIO MYTaI[MOHHBIX COOBITHI, TaK U
Mopdoornyeckux Hapymenwuit B BTH.
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ITpu BBIABIEHUU YPOBHA FeHOTOKCHYHOCTH BOAHBIX IPO0 pek u Teppuropuu 03.CeBaH
MOJIy4YeHHble JaHHBIe C IIPUMEHEHHeM /BYX MeTOZUYECKMX IOAXOZOB (OOBIYHOTO U
YepEeHKOBOTO) B LIeIOM II0Ka3a/IX OJHO3HAYHYIO PEaKI[UIO TPaJeCKaHI[UU KaK TeCT-CHCTEMBL.

Ilo mammsiM Tecta Tpaz-BTH, mpoBemeHHOro MeTOZOM IIOTpYyKeHHUs coiseruii (6y-
TOHOB) B HCC/IeAyeMble BOZHbBIe IIPOOHI, ObITa OTMEYEHAa [JOCTOBEPHAS BBICOKAS ITOJIOXKH-
TeapHAasA Koppenanusa Mexy ypoaeM PMC u koHIleHTpanuamMu B BOSHBIX IIpo6ax NO—1oHOB
u snemenTtos — Si (r=0,99), Al (r=0,98), P (r=0,98), Fe (r=0,96), Mn (r=0,95), a Takxe 9acToTOM
PB u xounenrpamnuamu Fe (r=0,95), Mn (r=0,96), u Cu (r=0,98) (ta6. 3).

Tabauua. 3. YpoBHU KOPpeAIUH MeXAy MyTalluOHHBIMU u3MeHeHuAmMu B BTH
U XUMUYECKUM COCTABOM HCC/IEZyEeMBIX BOAHBIX IIPOG.

Koadpduuuent xoppensuuu (r)

Hurpar nosst Si Al P Fe Mn Cu |V
Mr/n
Comaruyeckue 0,95 0,99*| 0,98* | 0,98* | 0,96 | 0,95* 0,86 |0,84

MyTanuu
(PMC/1000)+m
Comatmueckue -0,0008 0,03 | -0,06 0,22 0,07 0,05 0,13 |-0,01

MyTaIyu
(BMC/1000)+ m
Mopdonoruyeckue 0,67 0,88 | -0,14 0,82 0,95 | 0,96 0,98 |0,47

M3MeHeHUs

(PB/1000)+m
Mopdoonoruueckie -0,51 -0,19 | -0,14 | -0,18 0,03 0,05 0,27 |-0,7
VM3MEHEHHs
HB/1000)+m
* - p<0.05, ** - p<0.01, ** - p<0.001

Tumnsr
MyTalui ¥ U3MeHeHUun

B O ke BpeMs, IO pe3yabTaTaM JAHHOTO TeCTa, IPOBEIEHHOIO YePEeHKOBBIM METOZOM,
LOCTOBEPHOH IOJIOXKUTENIBHOM KOPPeIALMH MeXAY MyTalMOHHBIMK u3MeHeHusmu B BTH u
XMMHIYeCKAM COCTABOM HCCIeZyeMbIX BOAHBIX P00 He OBLIO BBIABIEHO (TaGII. 4).

TaGnuna 4. YpoBHU KOppeIALUY MEXy MyTallMOHHBIMU u3MeHeHuamu B BTH
(4epeHKOBBIM METOZOM) U XMMUYECKUM COCTABOM HMCCIEyeMBIX BOSHBIX IIPOO

Koaddunuent koppesiuu (1)
Tumnsr Hurpar Si Al P Fe Mn Cu \
MyTalui 1 U3MeHeHu’ MOHBI
mr/n
Comaruueckue -0,21 0,01 0,13 -0,15 0,14 0,17 0,26 -0,37
MyTauuu
(PMC/1000)+m
Comaruyeckue -0,4 -0,06 0,01 0,13 0,14 0,18 0,37 -0,61
MyTaluu
(BMC/1000)+ m
Mopdonornyeckue 0,63 0,78 0,85 0,65 0,81 0,83 0,79 0,47
usmenenus (HB/1000)+ m
Mopdonoruyeckue - - - - - - - -
usmenenus (PB/1000)+m

* - p<0.05, ** - p<0.01, ** - p<0.001

Hamu 6s11a mpoBezieHa CpaBHUTENIbHASA OLleHKA ypoBHeil mospexxzenuit JJHK
B OPUTPOLUTAX Kapaceli, OGUTAIOUX B TeX Xe ydacTkax o3. CesaH, metozom JTHK-
KxoMeT [4]. BriaBreHO mOocTOBepHOe IOBhINIeHUEe ypoBHA mospexzenuit JJHK y pri6
u3 ycTheB pek ['aBaparer u /I3kHarer mo cpaBHeHHUIO ¢ peroamu u3 o3. Cesan. [Toka-
3aHO, YTO JaHHBIN 5(h(deKT MOXXeT OBITh CBA3aH C IIOBBIIIEHHBIM COJEPXKaHUEM HeKO-
TOphIX 1eMeHTOB (Cu, Fe, Mn) B u3yvaeMsIx npo6ax.
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Takum 06pasoM, HAUIMMY UCCIeLOBAaHUAMHY IOATBEPIKAAETCS BBICOKAI HHPOP-
MaTHBHOCTb IIPUMEHEHUs PACTUTENBHON TeCT-CHUCTeMBI — TpameckaHuuu (kiaoH 02)
IIpU SKOTECTUPOBAHMM BOSHBIX IPOO i1 OLEHKM 3arPA3SHEHHOCTH IIPUPOILHBIX
BozmoeMoB Apmenuu (6acceiin 03. CeBaH).
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VccenoBasich IOJIOBBIE Pa3IMYUA B TOBeleHUU GECIIOPOJHBIX KPBIC C OpHEHTaluet
Ha MHAUBUIYaJIbHYIO M3MEHUMBOCTh IIOBEJIEHMA >KMBOTHBIX B MOJENAX TeMHO-CBETJIAst
KaMepa M OTKPBITOe IIoJe. B yClIoBUAX “TeMHO-CBeT/ION” KaMephI BBLABIEHBI PA3IUIMs MEXIY
TmojaMM IO IIOKasaTeJIAM JBHTaTeIbHON aKTHBHOCTH, TPEBOXXHOCTH, IPOCTPAaHCTBEHHO-
MOTODHOI acCHMMMeTpHUM IiepeMemeHud. IlokasaHO, YTO pas3IMYMA MeXAY DPa3HOIOIBIMU
TPYTIIaMu KPHIC He SBIAIOTCA JOCTOBEPHBIMHU B yCJIOBUAX OTKPBITOTO TIOJIA.

Kpsicsr — mosoBsre pazrning — “TeMHO-cBeT/Ias” KaMepa — OTKPEITOE IOJIe

Muunidtwuhpyly Eu ubnught mupplpnipynibibpp ny ginujut wetbnutph Juppugdnid
Yhunuuhubkph Juppwgdwjht wihwwinwlwt thnhnjuwuwinipyut  jnpdunpnpdwdp  «Unip-
nuwynpt fughh U pwg nuwownh  dnpkjubpnud:  «Unip-jniuwdnp»  jughlh wuydwtbpnud
hwjnbwptpdt) Lo owpdnnujuwt wliwnpynipjub, wnwghuwh qqugnnnipjul, wnbknuowpddwl
nuwpwswljui-pupdnnuljut wthwdwywthnipjut gniguthoutiph nwppkpnipiniiubp ubkntph dhel:
Ykunuithukph nwbuuljudnpnudp unwpyly £ pun quppuqsughls suthwithoibph «inip-jniuwynp»

lughynud: Mwpqyly E np wwpwubn judpiph  dhol  wwppbpnipjnibubpp «pug  nuigwnh»
wuydwiiibpmu hujuunh sk

Unblwnblp — ubnbph wnuppbpnipinibabp — "nip-nruwynp” fughly — pug nuown

The sexual differences in behavior of not purebratd with orientation to individual
variability of animal’'s behavior in the “dark-lighbox models and open field were studied. In the
conditions of the "dark-light" box the differendestween sexes in terms of motor activity, anxie-
ty, spatial-motor asymmetry of movement are rewkdleis shown that differences among various
sex groups of rats aren't reliable in the cond&tiohan open field.

Rats- sexual differences"dark-light" box— open field

B nocrnensve rofsl B HeHPOGHOIOIUY YTBEPAUIOCH MHEHNE, YTO YCTOWIMBOCTD
OpraHu3Ma K AeHCTBUIO cTpecc-(haKTOpOB pasinudHOM NIPHUPOALI B 3HAYHTENBHON Mepe
ompezessercsi WHIWBALYAJIBHO — THUIIOJOTHYECKUMU OCOGEHHOCTAMM HEpBHOMU
CHCTEMBI, KOTOPble IIPOSBIAIOTCS B IIOBEJEHUN OpPraHM3Ma B T€X MIM MHBIX YCIOBHSX
cpezs! [3, 4].

O6wenunenne ocobeil B pasHble TUIIBL IIPEIIONATAET OLEHKY OTHEIBHBIX IIapa-
MeTpOB I/IH,ZLI/IBI/I,Z[YH.TIBHOI‘O IIOBeJEeHWA, 4Yallle BCEro CBA3AHHBIX C HPOHB}IQHI/IHMI/I
KOH(IMKTa JAByX 06a30BBIX IOTPeOHOCTeil OpraHuM3Ma — CaMOCOXpaHEHUA U
camopassuTyus [5].

IIpu sTOM ecTh OCHOBaHWE CYHMTATH BAKHBIM H3ydYeHHe II0JIOBOTO AuMopdu3ma
IIPY TECTUPOBAHUY WHAVBUAYAIBHBIX PA3IMIUi TOBEEHNS Y )KUBOTHBIX [2].
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B Hacrosueit paboTe IpeACTaBIeHbl Pe3y IbTaThl CPABHUTEIBHbIX HCCIIeJOBAHUI
TOBeleHYECKUX [TAPAaMeTPOB Y CAMOK M CaMIIOB KPEIC.

OCHOBHOII ~MeTOZMYECKHH IOAXOJ, WCIOJB3yeMbIi HAMU TP  3THUX
HCCIIeZIOBaHUAX, Oa3upyeTca Ha MOJeIX, OPHeHTUPOBAaHHBIX HA aHAINU3 CIIOHTAHHOTO
NOBeIeHUA IIPY IIOMELEHNH KMBOTHBIX B HE3HAKOMYIO JIJIA HUX CPeZy.

Mareprar u MeTozmKa. B nccieoBaHMAX MCIIOIB30BAIACh CHCTEMa KOMIIBIOTEPHOTO BHEO-
TpeKHHTa Ha OCHOBE ‘TeMHO-CBETJION KaMephl, paspaboTaHHas B Haurei ya6oparopuu [6, 10]. Ve-
TAHOBKA IIPeJICTaBIAET COOOM KPYTIIyIO apeHy — CBeT/IbIi oTcek auamerpoM 80 cM, BBICOTOI CTEHOK
45 cM ¥ MajBIii TeMHBIH OTCeK, CHAO)XeHHBIH IIJIOTHO HOZOTHAHHON OTKPHIBAIONIENCS HaBepX
xprrmkoi. OTceku coobmjaroTcs MeXZy co6oil depes OTBepCTHE B IIEPErOpOAKe, KOTOpOe HMeeT
BBIZIBIDKHYIO BepTHKaIbHYIO ABepuy. Haz apeHoii ycraHOBIeHa aHamoroeas BHIeoKamepa, GUK-
CHpYIOLIAs IOBeJileHHe XXUBOTHOTO. AHAIOTOBBII CUTHAJI, IIOJyYeHHBIH OT KaMepsl ¢ IOMOIbo TV-
TIOHepa, IIpeobpasyeTcs B [U(POBOI U COXpaHAETCA B BUZe BuAeodaiina Ha 5KECTKOM JHCKe.

OKCIIepUMeHTHI IIPOBOAUINCH Ha 32 GecriopogHbIX GeslbIX KpbIcax B Bo3pacTe 5-6 Mecslles,
13 KOTOPBIX 16 camiios u 16 camox. Bo BpeMs sKcrepuMeHTa JKUBOTHBIE COJeP;KaIiCh B IPYIIIaX II0
4 oco6u B kneTke pasmepom 50930915 cm, mpu cobm0eHIM UCKYCCTBEHHOTO 12-9acoro CBeTOBOTO
pexxuma. Bogy u xopMm xuBOTHBIe Tonydanu Ge3 orpaHudYeHMi. TecTMpoBaHMe IPOBOZMIOCH B
IHeBHOe BpeMs B IpOMeXyTKe Mexmy 12-15 u.

B Hamux skcmepuMeHTax OBLIM HCIOTB30BAHBI BE CXEMBI TECTUPOBAHUS.

1. TecTupoBaHye IIOBefeHUA )KUBOTHOTO B CUTYal[UH, KOTAA Y HETO eCTh BEIOOP HCCIeNOBATh
HOBOE HJIH HeT.

2.TecTupoBaHve B yCIIOBHAX “HABA3aHHOW HOBH3HBIL.

Hal6-if meHs TecTMpOBaHUA IIOCJIe afaNTAllUM MCIIOIB30BAJIACh IepBad cxeMa. JKuUBOTHEIE
TIOMEIIAIKCh B MaJIBIil OTCEK KaMepEl, II0CIe Yero OHA 3aKPhIBAIach CBepXy KpHIIKOH. [IBepia B mme-
peropojke TakXxe ILUIOTHO 3aKpBIBajach. B IIOIHOI TeMHOTe XXMBOTHOE aJalTHPYeTCS K TeMHOMY
orceky. IIpussixanue mautca 300 ¢, mocse yero oTKphIBaeTCA ABepla B meperopogke. [lociexyromee
TecTrpoBanue gautca raxxe 300 c.

B xozme skcmepuMeHTa pPerMCTPUPOBAINCEH CleAyIolye IOBeJeHIeCKHe II0Ka3aTelnu: YHCIIO0
U JITUTeNTbHOCTH (C) BBIMJIAABIBAHUI M3 CTAPTOBOTO OTCEKA; JATEHTHBIH IIepHOJ, MEePBOTO BBITJIA-
neiBaHMA (C); JIATEHTHBIH IIepHOJ, IEepPBOTO BHIXOJA B OTKPHITOE IIOJIe M3 CTAPTOBOTO OTCeKa (C);
KOJIMYEeCTBO BBIXOZOB; CyMMapHOe BpeMs HAXOX/EHUS B CBETJIOM OTCeKe (C); CyMMapHOe BpeMs
HAaXOX/EHHUs B LeHTpe I0Jd U Ha mepudepun (IeHTP HOJA PaCCMaTPUBAETCA KaK KPYT PafHyCOM,
PaBHBIM IIOJIOBUHE PaflyCca BCErO OTKPBHITOrO II0JIfL) (C); HPOMZEeHHBIH IyTh 33 (HHUKCHPOBAHHOE
BpeMs (M); CKOpOCTb [BIDKeHWs (M/C); IJINTEIBHOCTb IIE€peMelleHHud JeBbIM GoxoM (C); IJiu-
TEIBHOCTh II€pPeMElIeHUi IPaBbIM GOKOM (C); YHCIO U IJUTETBHOCTh BEPTUKAIBHBIX CTOEK (C):
3a/[HHe JIaIlbl XXMBOTHOTO OCTAIOTCSA HA IOJIY apeHsl, a IepeJHHe - HAa Becy(rearing); YMCIO M AU~
TeJIBHOCTh BEPTHKAJIBHBIX CTOEK (C), KOTZa 3aJHKe JIAlbl )KUBOTHOIO OCTAIOTCS Ha IIOJY apeHsI, a
IepefiHye ynupaiorcs B creHKy moss (climbing). ®ukcupyrorcs Hekoropbre GOPMBI CTEPEOTHIIHOTO
MOBEJEHIS: YHCIO M IJIUTEIBHOCTH (C) aKTOB yMBIBaHMs (grooming), HEMOZBIIKHOTO COCTOSHUS
unu 3amupanus (freezing), uncio gedexanuil U ypUHALUH.

Bropas cxema TecTHPOBAaHUSA IIPOBOAMIACE Uepe3 3 AHdA. IIpy TeCTUPOBaHUM KUBOTHbIE IIO-
MeIIaJIUCh B IIEHTP apeHbl IPU 3aKpPHITOH ABeple B meperopogke. B teuenne 300 c Bumeoxamepoit
PerucTpupOoBajCcs KOMIUIEKC IOBeJeHYeCKMX IOKasaTesei, COOTBETCTBYIOUIMX JAHHOMY BHUIY HC-
CJIeJOBaHUIA.

ITporoxonupoBaHue IOBeZeHUA C HOMOWIBIO BHIEOKAMEPHl HAET BO3MOXHOCTBH IIPOBECTH
aHaJIM3 MOBeAEHNUS 10 CIEIUAIbHOM KOMIIBIOTEPHOM! IIporpaMMe, paspaboTaHHO B Haedt sabopa-
topuu. MHTepdeiic mporpaMmsI I03BOJIAET BRIOpaTh M OTKPHITH HYXHBIH Bumeodaiis, mocie 4ero
IIPOMCXOJMT YCTaHOBKA ITapaMeTPOB aHAJIM3a PA3IMYHBIX (OPM IIOBEJEHUA C COOTBETCTBYIOUIMMU
Pa3MepHBIMU e JUHULIAMU.

TomyveHHBIH 5KCIepUMEHTAIBHBIM MaTepHal HOBeJeHYeCKHX NAHHBIX o6pabaTsBamu C
ucnosias3oBanueM nakera npukaasueix nporpamm STATISTICA. TIpu craTucTiyeckoM aHanuse pe-
3yJIBTAaTOB 3HAUEHUA IIAPaMEeTPOB IIOBe/IEHM MCIIONB30BaIH /Be IPYIIHI (CAMIBI U CAMKH), IJe TI0-
Ka3aTeJIu caMOK HOPMUPOBAJIU K IOKa3aTeIAM CaMIIOB, YTO IIPeACTaBIEHO B BU/le COOTBETCTBYIONIIX
rpaduxoB. J[oCTOBEPHOCTS Pa3IMYMil OLeHUBATIK C IOMOIIBIO t-KpuTepus CThiofeHTa.
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B rpaduxax mpezcraBieHsl HODMUPOBaHHBIE TaHHBIE B BUJe CPEJHETO C Y4ETOM CTaH-
maprHO# omubku. OueHuBasach BapuabGeIbHOCTH IIOBeJeHYECKMX IIOKasaTesleil B JaHHBIX
rpynmax, a Takxe Kodpbuumenr acummerpum mepememenus (KAII).  Koadpduument
aCHMMeTpHH IlepeMelleHus Beraucanu mo ¢opmyne KAII = 116 — JJI6 / AI1b + JJIB, rpe
JIIB — AIuTebHOCTD IPOHAEHHOrO My TH NpaBsiM GokoM, JIJIB — neBbIM.

Pasnuuusa Mexzy IpynmaMy CYMTAIM [JOCTOBEPHBIMM IIPU BEPOATHOCTH OLIMOGKU P<
0.05.

Pesynprarsr u obcyxzenne. llpoBefleHHbIe OKCIIEDHMEHTH BBIABUIM IIOJOBBIE
pasiu4us B pacipefie/leHU IMOBeAeHIECKUX [I0Ka3aTelell KPBIC TP TeCTUPOBAHUH B “TEMHO-
cBeTsIoN Kamepe” (puc.l).
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Puc. 1. OcHoBHEIe OBe/ileHYeCK e II0Ka3aTeIH B TeCTe “TéMHO-CBeT/Ias Kamepa”

A — [Ipawmosi nHHEr 0003HAYEHPI II0Ka3aTe/IH CAMI[OB, TOMaHOH JIHHHEH - CAMOK, BRIPAXKEHHbIE
OTHOCHUTEJIBHO K eIVHHUIIE.

B — Kosgppuirrent Baprnabe rsHOCTH ITOKa3aTeEH.

TTo ocu abcuucce: 1. AIUTEIBHOCTS BEPTUKAIBHBIX CTOEK C YIIOPOM, 2. YHCJIO BEPTUKAIBHBIX CTOEK C yIIO-
poM, 3. AJIUTeIBHOCTH BePTUKAIBHBIX CTOEK B BO3JyXe, 4. UHCJIO BEPTUKAIBHBIX CTOEK B BO3AyXe,5. M-
TEJIBHOCTD MPOWEHHOTO IyTU JIeBBIM OOKOM, 6. IJIMTeIBHOCTD IPOMJEHHOTO IYTH IIPaBhIM OOKOM,

7. IIATENIBHOCTh TPYMHUHTIA, 8. YMCIO IPyMUHTra, 9. IINTeNIBHOCTD BRITIAAbIBAHMUI, 10. YHCIO BRITIAZBI-
BaHUii, 11. TaTeHTHSBII IepUOZ IIEPBOTO BRIIIAABIBAHMSA, 12. IINTETPHOCTS BBIXOZA B OTKPHITOE TIOJIe, 13. wmic-
JIO BBIXOZIOB, 14. TaTeHTHBII IIepHOZ, IEPBOTO BBIXOAA, 15. AIuTeIbHOCTS BO3BpaTa B TEMHYIO Kamepy, 16. aim-
TEJIBHOCTh HAXOXK/IEHIS B OTKPBITOM II0JIe, 17. [UINTeIBHOCT HAXOXK/EHHS B LIEHTpe 01, 18.4ncioBsxozoB
B IeHTp mosis, 19. mareHTHSII Teprog, Bexoza B 1eHTp, 20. mpoiiaeHHsI myTs, 21. CKOPOCT ABIDKEHHIS.

O6pamator Ha cebA BHUMAaHME Pa3IW4Mi B IIOKA3aTeNAX, XapaKTePH3YIOUIMX CPaBHU-
TEeJBHO BBICOKYIO aKTMBHOCTh M MEHBIIYIO TPEBOXHOCTh KpBIC caMOK (puc. 1-A). B rpymme
CaMIIOB JOCTOBEPHO CHIDKAINCh CJIeZyIOlIMe ITOKa3aTeJIM: UHCJIO BEPTUKAIBHBIX CTOEK C
ynopom (p<0,05); uncio BepTuKambHBIX cTOeK B Boszmyxe (p<0,05); aiuTe pHOCTS HAXOXKIEHUA
B nenrpe nosst (p<0.01); mpoiimennsrit myTs (p<0.01); ckopocts grxenus (p<0.01).

Cxopuslie abdeKTsl HaOIIOHAIOTCA B YCIOBUAX HOPKOBOM KaMephl Y KPBIC-CaMOK [7] u
IIPUIOAHATOM KPeCcTOOOpasHOM JIAGHPHHTe Y CAMOK MbIinei [9].

IIpu aHanu3e IPOCTPAaHCTBEHHO — MOTOPHOM acCMMMETPHU B ,,TEMHO-CBETJION Kamepe*
GBUIO yCTaHOBIEHO, 4To ¥ camiioB KATI B 4,5 pasa Bsiiue, 1o cpaBHeHuIo ¢ camkamu (p<0.05).

Kpome TOro, BBIABIEHO JI€BOCTOPOHHEE IOMHHHDOBAHME IlepeMeleHWil CaMOK IO
CPaBHEHUIO C CaMI[aMH, ¥ KOTOPBIX JOMHHKPOBAJIO IPaBOCTOPOHHee IepeMeteHue (p<0.05).

VY caMoK B ,,TEéMHO- CBeTIOH Kamepe®, B CPABHEHHUU C CAMIIAMM, OTMEYAeTCs CPaBHU-
TEJIBHO BBICOKUI ypOBEHBb BapHabelbHOCTH PErHCTPUPYyeMBIX IoKasareneil (puc.1-B). Bapua-
6eNbHOCTh PETUCTPUPYEMBIX IIOKasaTejedl OTpakaeT BBIPAXEHHOCTh HHAUBUIYaIbHOMN
M3MEHYUBOCTHY B IIpefieiaX KaXXL0i NCCIeOBAHHOM IPYILIIbI (CAMKH, CAMIIBI).

TlonyyeHHBIe [aHHBIE B OIpeJENeHHON Mepe COIJACYIOTCA C SBOJIOLMOHHOM
xonuenuueit mona [1]. Kak m3BecTHO, 9Ta KOHIENIus TpakTyeT AuddepeHIHanuio MmoIoB
KaK CIelMaIu3alliio MO aJbTepHATHBHBIM acIleKTaM SBOJIIOLUHU: COXpaHeHHe (TeHeTHYeCKUi
aCIeKT—peaju3yeTcs MPeuMYIIeCTBeHHO XeHCKUM I0JIOM) U H3MeHeHHUe (9KOIOTMYeCKUi—
peanusyerca My>XcKuM). KoHIemuus BbITekaeT u3 G6osee oOueil, KuOepHETHYECKOH
ugeu, 4TO JI06asd ajanTHBHAas CHCTeMa, SBOJIOLMOHUDYIOWIAas B M3MEHYMBOI cpefe,
IDOJDKHA  BKJIIOYATh JBe  CONpsDKEHHBIE  IOJACHCTEMSBI,  CIIelMaJH3MPOBaHHEIE
IO KOHCEPBaTUBHBIM U OIl€PAaTUBHBIM TEHIEHIIUAM SBOJIOIUH, YTO IIOBBI-
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TIPOSABJIEHUE TTOJIOBBIX PA3JIMYNI TTPY UCCJIEJTOBAHUU CIIOHTAHHOTO TTOBEIEHVA KPHIC B YCJIOBUAX HOBU3HBI

IIaeT yCTOMYMBOCTH CHCTEMBI B 1esioM. CormacHo o6CyskaeMoil KOHIENIIMHY, B OCHOBE JIaTepa-
JM3ALUY [ONYNIAPUH JIEXXUT TOT Ke KNOepHeTHYeCKUH MpuHInI AuddepeHIanyy Ha CO-
IpsDKEHHble IIOCHCTEMSBI, CIEI[UaIM3UPOBAHHBIE II0 KOHCEPBATHBHBIM U OIEPATHBHBIM
TEHZEHIMAM 9BOIIOLNHU. [I0CKOIBKY aCHMMETPHS IOTyIIAPHii MO3ra ABISETCSA BOIIOLIOHHO-
MOJIOABIM IIPU3HAKOM, MOXXHO IIPeJCKasaTh Hajpu4ue II0JOBOTO AMMOpGU3MA, T.e. MOST Yy
MY>XCKMX OCOOeil JO/DKEH OT/IMYaThbCi Oosbliedl acuMMmeTpueil. Bosee Toro, B pamxax
00CyK/aeMOil TEOpHM [OITyCKAaeTCs, YTO IIPaBOe IIOIylIaphe MO3ra CIIEIMaNM3UPYeTCs Ha
“KOHCEpBAaTUBHBIX 3ajadax (LEeHTPHl JKU3HeOOeCle4YeHWUs, YNPaBIfiolie BHYTPEHHUMHU
OpraHaMH M CHCTEMaMK OpraHM3Ma), JeBoe IIOAyllapue — Ha ‘OIE€paTUBHBIX 33a7adax,
00ecIeYnBaIoONMX B OCHOBHOM CBfisu cO cpefoil. IlocienHee 0GCTOATENBCTBO OGBICHIET
IOMUHHUPOBaHIe ¥ CAMOK JIEBOCTOPOHHUX, @ Y CAMIIOB IIPABOCTOPOHHUX II€peMelleH .

Ionygennsie pesyiabraTsl (puc. 1) moATBepXxKAaloT OOLYI0 3aKOHOMEPHOCTH
KOHIeuuy [1]: BHYTPUIIONY IAIMOHHbIE PasIMYus B IPYIIe CaMOK GOJIBIIe, YeM Y CAMIIOB, T.
e. IIpU OAUHAKOBOM TeHETHIeCKOM (OHe CIEeKTP H3MEHEHU! B IOBEAEHHY, BBI3BAHHBIX
PasIMYMAME B UHAUBUZYAIBHOM OIIBITE, 3HAYUTEIBHO IIMPEe ¥ CAMOK, YeM y CaMI[OB. Bercokas
cpenoBas  M3MEHYMBOCTH CAMOK, OYEBHJHO, OTPAXKAeT  BBICOKYI0 HMHIMBUAYAIBHYIO
IJTACTHYHOCTB SKEHCKHIX 0CObe.

Puc. 2. OcHoBHBIe IIOBeJleHUECKHUe TTOKA3aTeIM B TeCTe “‘OTKPHITOe moje”

A — [Ipamori uHHEH 0003HAYeHFI II0Ka3aTe/IH CAMI[OB, TOMAHOH — CAMOK, BbID&KeHHbIe OTHOCUTETBHO K
eIVHUIe.

b — Kosgppuirrent BaprnabersHOCTH II0Ka3aTeneH.

ITo ocu abemucc: 1. ATUTEIPHOCTD BEPTUKATBHBIX CTOEK C YHOPOM, 2. YKMCJIO BePTUKAIBHBIX CTOEK C yIIO-
poM, 3. JUIMTETBHOCTh BEPTUKAJIBHBIX CTOEK B BO3Zyxe, 4. UMCIO BEePTHUKAJBHBIX CTOEK B BO3ZyXe, 5.
JJIMTEeTBHOCTD IIPOUIEHHOTO IIyTH JIEBBIM GOKOM, 6. IJTMTENIBPHOCTh MPOM/IEHHOTO IIyTH IIPaBBIM GOKOM,
7. IUIUTEeNIBHOCTD TPYMHUHTIA, 8. YMCIO IPyMHHTa, 9. AIUTEIbHOCTh HAXOXK/AEHHUS B ieHTpe noius, 10. uucto
BBIXOZIOB B IIEHTP IOJIA, 11. IpOiAeHHBII Iy Th, 12. CKOPOCTD /BIDKEHUS.

OpHako B yCIOBUSAX ‘HABS3aHHOH HOBU3HBI (TECTUPOBAaHHE B OTKPBITOM IIOJIE)
pasniuuus MeXAy PasHOIOJBIMU IPYIIAMU KPbIC He SBJISIOTCA CTONb OLyTHMBIMU (pHC. 2),
YTO BO MHOrOM OOYC/IIOBJIEHO paspellalOMVME BO3MOXHOCTAMM JAHHOTO TeCTa. OTO
OGCTOATENBCTBO IIOATBEPIKAAETCA KaK JIMTEpaTypHBIMU JAHHBIME [8], Tak ¥ Hamumu
[IpeABIAYINMY UCCIef0BaHuIMY [5].

1. Taxum 00pasoM, HCCIeNOBAaHES BHYTPHUBHUOBBIX PA3IWYMil y KPbIC IO IIPU3HAKY
110713 TIPY TECTUPOBAHUY B ,,TEMHO — CBETJION KaMepe" BELABUIIN
Gosee BBICOKYIO aKTHMBHOCTh X MEHBIIYIO TPEBOXKHOCTh KPBIC CAMOK B CPaBHEHUU C
caMLaMU B CUTyaIlMy HOBU3HEI,

2. pasmuuMs OZHOM ¥3 (OPM IPOCTPAaHCTBEHHO-MOTOPHOM  aCHMMeETpHUHM —
[IPeAIIOYTEHVE HAIPABIEHUS [IepeMELIeH s, 2 IMEHHO:
* Yy CaMIIOB CTelleHb aCHMMETPUU JOCTOBEPHO BHIIIE, IO CPABHEHHIO C CAMKAM,
*  CaMIBI IPEANIOYUTAIOT IIPABOCTOPOHHYE IIepeMeleH NI, TOTAA KaK CAaMKHU —

JIEBOCTOPOHHYE,

3. 6osee BBICOKUN YpOBEHb BapHaGeIbHOCTH PETUCTPUPYEMBIX IOKasaTeaell y CaMoK II0

CPaBHEHHUIO C CAMIIAMH.
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Nrac ouue UGSUNLEE SUCURAUTNRUL Q0B - 2N, - RNR3U
EuNzuuuyuraernkhU 2U84UuuL URY-b SElvLUORL
QNShuerNkhU

L.U. C\ULU23UYL, U.9. UUUSI3UL

22 QUU .U.tunjpjuih whgwi Ahppnynbhluyh ypnppkdbkph piuinpunnin
hydrop@netsys.am

Munuduwuhpdly B Zugpuljut UEY-h nktwshi 2-15 Y, 30 Y gwnunjnm] gninhubph b
2Mb-h YMhihowth whwnwnuwghtt thnpdwluyuh ($nbuyhlt gnnnp) ptwlwi gpkpnud (Zpugnut b Ub-
Sundnp ghwntp, Ujuwhs), qgnpp Juppniunughl, witnwnuwihtt nupstwgnyt hnnbpnud, pnyubpmid
(yEbuwsweh nkplutp, hwgwuqgh unnwpnyubp, Shpwb, poip) npno dwip Uknwnutph (OU) (Ph,
Mn, Ni, Co, Mo, V, Cr, Cu) §nunnujuwtt ophtiwsuthnipmuubpp: Mwpqyly £ np gnpp juppnbwnuwght
hnntpnud, hwguiqgh nunwpnyubpmd b swnwupinmnbpnid Ni-h, Cr-h wupniuljnipeinip ghpui-
quigt) Euwhdwbught poyjunptih fpnnipmiinbpp (URTV)-u: Uswiljdty B Eyninghwytu winfunwg
gnuqu-nunbuwljul dptppubtph uvnugdwi gnpstwwi wnwewpljubp:

ZUEY - Swlp Uk hlp - onip — hny - pnyju ~fnunwnid

Wzyyanuce 0cOGEHHOCTH HAKOIUIEHMS HEKOTOpHIX TshKenbix MerauroB (Pb, Mn, Ni,
Co, Mo, V, Cr, Cu) B npuposusix Bogax (pexu Pasgan u Menamop, 03. AkHaamy), 6yphIx Kap-
GOHATHBIX, KODUYHEBBIX JIECHBIX II0YBAX U PACTEHUSX (JIUCTBS TYH, 3IAKOBBIE TPABbI, aOPUKOC,
TYT) TexHOTeHHBIX 30H ApmsaHckoit ADC ¢ paguycom 2-15 kM, 30 kM u JuIibKaHCKOM JIeCHOMH
onbrtHOM cranuyu WIIT (dbonoBas 3ona). BerscHunocs, uro copepxanue Ni, Cr mpeBsImano
npenenbHo momyctumbix KoHneHTtpanuii (IIJJK) B Gypbix KapGOHATHBIX II0YBAaX, 31aKOBBIX
TpaBaX M ILIOJAX JepeBbeB. PazpaboTaHbl IpaKTHYeCKHe PEKOMEHJALUU I IOJTy4eHHU:
9KOJIOTMYeCKH 0e30IIaCHOIl CeIbCKOXO3AHCTBEHHOM IPOSYKIHH.

AASC — TM — Boga — 104Ba — pacTeHHe — HAKOILICHHE

Some HM (Pb, Mn, Ni, Co, Mo, V, Cr, Cu) accumulation pecularities have been studied in
natural waters (Hrazdan and Metsamor rivers, Aknalich lake), gray carbon soils, brown forest soils
and plants (thuja leaves, cereal grass, apricot, mulberry) of the Armenian NPP 2-15 and 30 km an-
thropogenic zones, as well as IHP Dilijan Forest Experimental Station (background zone). The
content of Ni, Cr in gray carbon soils, cereal grass and fruits exceeded the ACL. Practical recom-
mendations on obtaining ecologically safe agricultural products have been devel oped.

ANPP- HM - water-soil — plant— accumulation

Uwpnnt mktwsht wifunhbd gnpéniibnipjut hbnbwupny Eppkd opowljm uh-
owJuypt wnunuynud £ wiwppbp wnununhsubpng  (ptwfuit b wphbunwlwt pwnhn-
uniy hnukp, dSwup dbnmwnukp (OU), twpwdptppubp, potbwphdhjuntbp b wyj): Fpwbg
pyYnud wnwidbwhwunndy vty &b gpudnid OU-p: Zuwywunwith wuwpuwgquynid juunhpt wkjh
E upnud, pultih np wyju mwpwspht pinpny OU-h (Mo, Cu, Pb) pjpwshu pupdp puului
$nupt wbjwinud E twl YhEuuninpnh OU-nY nbkjutwshtt wnuinunnudp: Oenqdwb opkpp
b hnnkph OU-nd wnununulp  hwighguimd b gniquunbnbuufut  dpbppubpnud
npuig jnunwlfduwip’  wwnwdwnr guobuwny dwpngnt opquithqUnud  hhjwinnipinit-
utiph wpwewgdwip [1, 4, 7, 8, 10-14]: Upwpwuywid nwonmd Zugjulwd wwinndughl
LEyupuwuwih  2QUEY) welumpjub  wwpwqunwd, Gpp 2UEY-h hlwnwgupd
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OU-ny wnunuws opkpp [4], Ukdwdnp ghwnh optph htwn juwnudbinig htwnn
ogunuugnpdynid ku oppwljw hnntph nonguwb hwdwp, hpwunwy E qunimd 2UEY-h
unbjutwdht wqpbgnipjub 2-15 Yu, 30 Y ownwyphnny gnunhutph b Zhgponynuhjuljub
wypopikdubph htunhununh (21F) Yhihowih winwpwiht thopdwufuyuh (FPUOY)
($ntiuyhtt gnunh) ¢mip - hny - ponyu Eynhwdwlwpgipnd OU-h wbkquowpdh b
yninuwldwt wnwbdtwhwnlnippniuubph nuunudbwuhpnudp b gpuilg hhdw Jpu
Eyninghwytu widuuwig gmpuunbnbuwluwb dpbpputph unwgdwt Jhpupwliub
wnwowplutph dpowynidp:

Ynp b Ukpny Niunidtwuhpnipinibbbpp junwpdl) B Upwupuuyut gupnnd (ZUEY-hg 2-
15 4, 3 Y punun]hnm] gnunhukp, p. Bplwb, ZNb-h opowrljw nwpwdp) b YUOU-mud (ntiughls gninh):
2011-2012 pp. pupwgpmid thnpdwidnipubp i Jtpgyt nenghy opkphg, hnnkph 0-10, 20-30 ud obp-
wkphg b hwguqgh fnwnwpnyubphg, Yiiuwswneh (Thyja L) mkplubphg, swnwwwnninubphg (Shpw,
pnip ): OU-p (Pb, Mn, Ni, Co, Mo, V, Cr, Cu) npnoyty ki blhuhnt putwjuljut uytupuw) bnubwlyng
J®C-8 uytljinpngpudh dhongny [9]: Unugdws nfjuyutpp hwdbdwngt) b vwhdwbw-pnyunptih
hunnipnitutph (UETU) htwn [2, 3, 6, 8, 11, 14]:

Uppynibpblp b phlinuplymd: Upupunjut nuonp quidnud b Zujwunwih hwpud-
wpldunyut dwunwd, sndph dwljtplinypehg dnwn 850-900 U pwpdpnipjut Jpu: Usph b puljuncd
snp Uuypgudwpuyght Yihduwyny npinkn wupblub onh dhohtl ghpdwunhgwlp 11,0-11,8°C T,
hwpuwpbpulwt juntwynipiniip 40%, wknnidubph nwupbwt hohtt gnudwpp® 200-300 ud:
2OY-1 quinud E 2wjuunwith hyniuhu wpbbpub dwunmd” smijh dwlbplingphg 1400-1500 U
pupdpnipjul Jpw, wnknnudubph pwbwlp nwpiut juqunud E 660-750 dd [5]: ZUEY-h
opowlw hnntpp nenqyt) o Uhtuy&h, Uksudnp ghwnh optipny, hul ZNb-h spowlw hnnkpp'
Zpugnub ghnh opkpny: Ruwwb epkpp, punn OU-h wupnibwlnipiub, juqul) G htnbyuyg
uwjuqnn pwppp’ Uhtwh&>Ukdundnp> Zpugnui: Uhtugdnud OU-h wupnibwljnipyniih
wtih k, put Ukswnp (1,7 whqud) b Zpugnub (1,9 wiqud) opbpnid :

muuly 1. Owtp bk wpntiwmpniup ZUEY-h b ZNb-h mupusplly
n umutpp upupn pjniLip it it
puwljul optipnud, n(102 g/y

‘Lunipnp Ukwnwnubkp

Qnph nk
Qkpgtgme (@phwbuwtpnl T e o [y e ey | e
wbnp
2UEY-h Uliughd | 24 | 1,8 | 1,8 | 1,3 [100 |01 | 07 | 181
2pguiju Ubdudnp

- 109

nwpwsp gk Lo | 1.0 | 22 56 (004 | 11
27b-h s .
anguilju D 33 [ 06 | 1,6 | 07 |26 [002 | 05 | 93

gl

wnwpwdp

dujugstpnid ipdus pytipp gnyg L nwjhu OU-h juplht gipuquigdwt switp,
hisp JYuynid £ hogbph' ipdws OU-n] whubwsht wpunnndwt dwuhb [11]: ZUEY-h opowljw
wnwpwdph dpwlnygh hnntph OU-ng wnunundwb punipughp niah htnlyuw) wkupp' V (19,0);
Cr (11,8); Pb (4,5); Ni (4,2 ); 2Mb-h ppowlju mmwpwsdph hnntiphup' V (10,3); Cr (6,0); Ni (2,6); Cu
(1,7); Pb (1,5); ?UPY-h hnnkphup' V (17,1); Cr (2,4); Pb (1,6); (wr. 2): Znnkpnud Ni-h, Cr-h
wuwpnibwlnipniip gipuquigt) £ UEU-u. ZUEY-h oppwlju vnwpwsph dpwlyngh honkph 0-
10 ud obpuind” 1,25 2,7; 20-30 ud ptipuninud” 3,0; 6,2; ZNb-h opowjw mmwpwsdph hnntph 20-30
ud phpunnud” 1,55 3,5 wiqud hwdwyuwwnwujwbwpwp [3, 8]: ZUEY-h opowlju mwpwdph
Uowlnyh hnntpp OU-h Yninwuus pwbwlny qipuqugt) tu 2MP-h opowlju hnnkpht. 0-10
ud oipuninud” 1,55 20-30 ud okpunnud® 1,1; PUQU-h hnnkpht. 0-10 ud b 20-30 ud okpnbtpnud®
1,1 wuquu: Znnkph 20-30 ud stpuinid OU-h wwpnibwlnipniit wykh Uks E, pwl 0-10 ud
otipunnud. ZURY-h opowlw mmwpwsdph dowynyh hnntipnud b YWOY-h honbpnud® 1,2; 20b-h
opowlju tnwpusph hnnbpnud® 1,6 whiquud: ZUEY-h opgwlw inwpwsph dpwlynih hnnkph 0-10
ud otipuninid Mn-h wupnibwlnipyniup® 1,7; Cu-hup' 1,3 whqud, YUPU-h hnntph 0-10 ud
otipnnud Cr-h wwpnibwlnipnip® 2,8; Pb-hup' 1,7 wiqud wibtjh dbs k, pu 20-30 ud
okpwnnid:
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Unjnuuwyy 2. Owitip dkinunubph wyupmbuljmpiniip ZUEY-h, 2Mb-h b YUOY-h
unwpudputiph hnnbpnud, Ug/lyq

Owlip Znnuipkpinh 2UEY-h 2Mb-h NUOU-h |upupy| URH
Uk~ | junpmpgibp, | oppewlfw | opgulw | - (1] | [3.8]
ukp ud wnwpwdp | mwpudp Puop ’
Mn 0-10 560 490 780 850 ]
20-30 320 650 850
Ni 0-10 100 87,5 18 0 %0
20-30 240 120 75
v 0-10 200 87,5 102 0 ]
20-30 180 120 240
o 0-10 240 90 120 2 %
20-30 560 320 42
Mo 0-10 2,4 05 0,9 15 132
20-30 2,8 13 32
0-10 32 32 26
2 132
Cu 20-30 25 35 24 0 3
0-10 42 15 21
P 1
b 20-30 48 15 12 0 6
0-10 85 1,2 -
1
co 20-30 20 75 - 0 >
S OU 0-10 1184,9 803,7 1067,9 - -
20-30 1395,8 1268.8 12462 - -

ZUEY-h opowlu wnwpusph dpwlnyh hnntph 20-30 ud skpuninud Ni-h wyupniiwulyne-
pincun’ 2,4; Cr-hup b Co-hip" 2,3 wtquud, ZNP-h opowlju nwpwsph hnntiph 20-30 ud okp-
unnid Cr-h wupniwlynipiniup' 3,5; Mo-hup' 2,6; Co-hup' 6,2 wquu, YUDY-h honbkph 20-
30 ud oipinnud Ni wqupnitwlmpiniip' 4,2, V-pup' 2,3; Mo-hup' 3,5 wiqud wtih ks E,
pwili 0-10 ud phpunimu: Cuwn kplinypht, honkpnud OU-h nikqupuphunidp pun junpnipyutt’
wuydwbunpjws E puquwphy gnpénuttph (hnnh opuyhtt nkdhd, ppduytnipmy, dthow-
thjujutt juqd, honnud opquiuljutt iymph wupniwlnipim b wy) hwdwwnbkn wg-
nhgnipjudp [7]: ZUEY-h opowlju wnwpwsdph hwguqgh junwnwpnyubpp, Swnwujunninubpp
OU-h §nrnujus putwlny (hwiguqgh funwnwpnyubpn® 2,8; poipp b Shputip® 1,2 whqud)
ghipuquigt) B ZNP-h wwpwsph tny gmguithpubpht (wn. 3):

Ugnuuwy 3. Owlip dbwnwnubph wupnimpiniap ZUEY-h, 21b-h L YUQY-h
wnwpuspubph twppbp poyubipnud, dq/liq

Edr;f]}n Uinioh Ubwnwnubp
dSpgubint |y Mn | Cu|Ni| & | V]| Mo | Pb | =
wknp
supwn  |Wtuwbwnhutpl | 128 [21]76 [11 [54]01 [115 [406
mllfl Junnwpnyu 195 |42 |97 400 [48]08 |15 |805
21e e 188 | 516130 |19]03 |09 |361
wnwpwdp
Shpuil 27 |30 5914 [18]007 [22 [171
s Ykbuwdwnh nkpl | 420 |13 [37 [ 18 |31 ]02 | 182 | 703
m&‘m Junnwpnyu 1,7 | 65| 17|15 |48|05 |21 |288
e e 95 |28 81|44 |22]01 |21 |292
wnwpwdp
Shpuis 24 |18 5630 [05]01 |09 |143
QUOY -h | Ykwwswnh wbpl | 102 | 13 [ 07 |05 |42 |01 |19 | 189
wmwpwdp | junwwpnyu 46,6 |72 | 831|266 |58 |01 1,1 95,7
URl | wunin 12 |10 [o05]01 |- |10 |04 |-
[2,6,14] | Junwnwpnyu R 30 [ 3005 20 [50 |-

Poipp OU-h  wwpnibwlnmpjudp ghpuquigh] b Shpwuhu. 2UEY-h  opowlw
wnwpwspnd’ 2,1; 2Mb-h oppwlw wwpwdpnid® 2,0 wiqud: Ujuhupl, shpuip OU-h
wuwpnitwynipjudp Bynnghwwybu wdlkh wijunwig k pwh popp: 2ZUEY-h b 2Mb-h
opowwwnupwdpubnh Swowunninubpnud Ni-p' 11,8-12,2 1t 11,2-16,2; Cr-p* 14,0-30,0 L
30,0-44,0; Pbn' 2,2-5,5 1 2,2-5,2 wmaquu hwdwwywwnwujpwbiwpup ghpuquigt] ku URTu-
u (2, 14]:
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Zuguwiqgh Junuwpnyubpnid Ni-h, Cr-p wwpnibwlnmpmniip ghpuquigl] k
Uu-u. ZURY-h pppwlju nnwpwspnud” 3,2; 80,0; YUQU-nud" 2,8; 53,2 wiqud hwdw-
wuwwnwupwbwpwnp: ZNb-h oppwljw tnwpwsph junwnwpniyubpnid Cr-h wwpnibwlnipent-
up 3,0 wmquu gipuquiigh) £ URT-u [6]: 2Nb-h spowlju tnupwdpnid wénn Yhhuwswnh
wbplutpp OU-h yupnibwlnipjudp gipuqubgt) Bo 2ZUEY-h ppowlju wwwpusph (1,7
wiqud) b YWOU-h (3,7 wuquu) tnyuwwnhy gniguuhpubpht: Tw, pun knipjui, Gplhwb
punuph onujhtt wjuquih OU-nY wnunuuwi hbkwnbwbp t: Gupkh b Gupwnnt), np
pnyubph Uke OU-p ubkppuwthwigl) bt dhwdwdwbwl hnnkphg, npnghs optiphg b onuyhte
wyjwquithg:

Ujuyhuny, ZUEY-h, 20P-h & YUDY-h tnwpwdpubph poyjubph Uky OU-h ukppw-
thwigdwt pughwinip uljqpiunpnip bu Swnuybky hisybu nonghy opkipp, wyybu k) hn-
ntpp: ZURY-h oppwlw wwpwsdph hugwuqgh nwnwpnyubph, swpwyunmnubph (powp,
Shpwty) OU-ny wnwyk] wnununyjwsnipniiup, ZNb-h wnwpwsph tnyhwwnhy gniguithy-
utiph hwdbdwwnnipjudp, ZUEY-h mbkjubwsht wqpbgnipjut hbnbwp t: ZUEY-h b 20b-
h wwpwsdpubph hnntph wnunnunuénipniup Ni-ny, Cr-ny hpkug htpphtt wyn wnw-
pwsdpubph hwgwqgh unuwpnyubph, Swowuwwuninubph (pnip, Shpwt) Ni-ny, Cr-ng
UPu-u ghpuquiignny pwwlkipng wpunnundwi wnpnip b hwinhuwgt:

Qnpélufwl wnwowplhkp: Uowlnipjut hwdwp twhipbnpk] Byninghwwnbu
tywuwnwynp, wyjuhtpt' snpunhdwgyni, OU phs Ynrwnwlng, hnnh junpp okpunbkpp pu-
thwighint hwnljmpjudp odnjwé wpwigpwjhtt wpdwwnibp niukgnny dowljupnyubp b
unpubp: @ugwdl wpdwinikp niukgnn dowljwpnyubnh pulmpjut nhypnid Yhpunt;
OU-nJ wnuinunjws hnnqupkpup (0-30 ud) wkjh junpp punbjnt wgpnunkhjulju k-
nuiwl, hull wpwigpwihtt wpdwntbp niikigny ywlwpnyubph, wnp pynd’ wyunnunn
Swntph dowlnipjub ghypnid, punhwljwnwyp, haquokpup onin swy, wyp pudupup-
Ut vhuyl thjupkgdundp” Ynipinhdughwng: Bynnghwybu pwhkjwb £ nenghy oph sw-
thwpwbwljh htwpwynphtiu Ypdwnnidp: hpwnk) hnnuotpnbtpnud opp yuhwywdwp
ywuwnny wgpnubuthuljut tqubwlubp: Pugunt] dowlwpnyubph opnidt wbd-
plwugdwut Enuwbwyny b phippwhwywphg wpwye: Lwhphwnnpk] dowlwpnyubph opdwi
Yuphjught Enubwyp:

Zhnwgmnnupni il junmupyly F 22 99U @19-p Inpdhg npudugpyng phlnubum-
Jwl wowlgnipyul plinphpy ' Ne 11-1£262 glumumljwl pluuyh spowtnulibpnud:

GUYULNRESNRL

1. Uykwnpupull U. Gphwl punupnid swiip dbwnmwnubph dhgpughugh tpjpuphdhuljut quuwhw-
wnuljutin: Uhgwqqujhli ghnwdnnnih Wmphkp: Eyninghuyh b pimipjub yjuhuyjwinipjut
Juplnpnipiniip juynit qupqugdut hinwijupnidt, 20-21 tngbdphp, Gpluwl, Ly 24, 2008:

2. ZZ Unnnowuyjuhnipjut twpiwpwuph 2003p. dwpnh 28 Ne 181 hpudwp Mwpkiughtt hnudph
uttinuuptpph wifunwbgnmpuin b ubtnuyhtt wpdbphtt bkpjuyugynn hhghtuhl wwhwy-
ubpp, Ne 2-111-4.9-01-2003 uwbhwnwpulub juwinbubpp b tnpdbpp hwunwinbine dwuhb:
Etinpniwghtt phunipu, hwuwtb hnuejub ndhd® http://www.arlis.am/#, wquiwn, 2003:

3. ZZ Qunuyupnpjui 25 hniifup 2005 pywluith Ne92-Uninn. Apnpnud ,Znnujhtt nhuniputibph
Jpw nbnbkuwlwi gnpdniibnipjut hbnbwipn] wnwewgus wqntgnipjuh guwhwndwl
Jungp hwunwnbjnt dwuhub Bplhwb, 2005: EiEjunpnbught nhunipu, hwuwbb hnipjut nkdhd*
http:/fwww.arlis.am/#, wquun:

4. Quyuywlh LU, Pswyuwi QU., Ujbnpuyub U.U., Pupbnuwh [LU, ,Owip dbnwnubph
wnwpwpuwohunudp ZUEY-h oppwju  wwpwédph  gnip-hnn-poyju hwdwlupgnudt 22 QUU
2Mb-h,Zunnpymudibpk, Ne31, kg 106-111, 2007:

5. Yy bupwdr L. /fudp. Zupuunwth wqquphtt wnjuu, U hunnnp, 6., 232 te, 2007:

6. BpemeHHBI! MaKCUMaIbHO JOIYCTHMBIA YPOBEHb XUMUIECKUX DIEMEHTOB B KOPMaX CeJIb-
cxoxo3gaicTBeHHBIX )KUBOTHBIX. I OCT Nel124-41281-87, 15.07.1987.

7. Egosm P.A, batipamar JLE., Illexoga O.O. BnudHue OpPraHMYeCKUX UM MHHEPATBHBIX
yZoOpeHMiI Ha XMMMYeCKMH cocTaB KiuyOHedr kaprodema. Mart.-amsr  XIX
Mexpynapograoro Hayusoro cummosmyma (12-19 09), r. Anymrta, Cumdepomons,
YxpauHna, c. 715-719, 2010.

8. Hamom B. B. Dxonoruyueckas reoxumus snemenToB: CrnpaBounuk B 6 kH./ [Tog pen. O.K.
Bypenxosa. M.: Hegpa. -u 1: s- amementsr. 304c, 1994.

9.  Kycramosuy H.M. Cuexrpanbusiii ananus. M., 390 c, 1972.




10.

11.

12.

13.

14.

NrNTOULL UBSUNLELP SULURUTVNRUT Q0P - 201, - RNR8U EuN2UUTHUNA6MNRU 2U84UYUL UEY-b SEVLUORL RNSEULEMNRU

Hepcrcaw I.C., Orarecar A.A.. O 3arps3HeHNN TOKCHKAHTaMK OBOIIHBIX KyJIBTYP, BBIpa-
IMBaeMbIX B TOPOACKHX ycioBuax. Vsectus I'ocymapcTBeHHOTO arpapHoro yH-Ta, Ne3,
Epesan, c. 44-48, 2009.

Ilepersman A.H., Kacsimos H.C, Teoxumusa naupmadTa.M.: Acrpes, 2000, c. 660-665.
IIpenensHO mOIyCTHMbIe KOHIEHTPAIMK XHMHYecKuX dmemenToB B moyse (ITJK). Msg-
Bo Munsgpasa CCCP, 42 ¢, 1981.

Cararenara A.K. Ocobennoctu pacnpegenenus TM Ha Teppuropuu Apmenuu. Epesan, 157
¢, 2004.

Yuanaa C.A., Mxpraga A./I. 3arpasHeHHe OBOIIHBIX KYJIBTYp TSKeNBIMU MeTa/lIaMHU B
OKpecTHOCTAX aBToMaructpanu Epesan-Epacx. Mssectus I'ocymapcTBeHHOro arpapHOro
yHuBepcurera Apmenuu. Nel, c. 66-70, 2012.

Dyeck T.A. et al.Heavy metal immision and genetic constitution of plant populations in the
vicinity of two metalemission sources. Angrew. Bot. 58, 1, p. 47-53, 1984.

Uwnwugyky F 30.04.2013

45



Lwjwuinwbh Ghunnigntbbbph Uggquyht Uywnbdhw {wjwunmwbh Yetuwpwlwlywb {whnbu
HauwuoHaabHasn Akaaemus Hayk ApmeHuu Buoanoruueckul XypHaan ApmMeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

‘Onpdwpwpulmb b nkuwlmb hopijushkp -SxcnepHMenTaTsHEIe H TeOPETHIECKHE CTAThH®
-Experimental and theoretical articles

Zuywuwnwith YEhuwp. hwhinku, 1(66), 2014

LAGNR UULUZUCED LEECP 2ULYUASNERS ANRUUSEUUTYLESD

U.U. @NPUTL3UL

Jwhwdnph whnwluwl Jublugupdulul phunpunnin
arusyaktumanyan@mail.ru

Fhpynud B vdyurjubp Lopnt vwpuwhwpeh 11 18kpnud wénn gpudwhgunght pnyubiph 31 hwg-

Jugnun nkuwljutph nwpwsjuwsnmpui b wnuynijughwutph Jhdwlh Jipupbpuy: Fputghg 8
whuwljubp gpuigqus i 22 Pnyubph Qupdhp qppoud, huly 11-p Zujwunwinud okl vwhdw-
turthul) wpbwy b hwinhwnud B dhuygl wyu dbpnud:

Lnpnr vwpwhwpp — pkjplinughl jdkp — gpudwhduyhl $pnpu — hwqyuginun wkuwlakp

IIpuBoaATCA CBeJileHMA O PaCIPOCTPAaHEHUHU U COCTOSHMHU IMOmysanuil 31 BUAAa pesKux
BOJHO-GOJIOTHBIX pacTeHuH, mpouspacraomux B 11 osepax Jlopuiickoro mrockoropss. M3 Hux
8 Bumom saHecenrr B Kpacmyio kmury pacremmit PA, a 11 B ApMeHHMH HMeIOT O4YeHb
OTpaHMYEHHBIH apeas U BCTPEYAIOTCA TOIBKO B OTHX O3epax.

JlopmEicKoe ITOCKOropse — peTHKTOBBIE 03€PA — BOAHO-O0JOTHAAL (IIOpa — PEAKHE BHIEI

Data on the distribution and population 31 speofamre wetland plants growing 11 lakes
in Lori plateau are presented. Of these 8 spediesireluded in the Red Book of plants of
Armenia, and 11 species in Armenia have a verytdichiange and are found only in these lakes.

Lori plateau- relic lakes- wetland flora- rare species

Lonnt vwpwhwppp quidnud £ Zjniuhu-Upbdnjut Zujuunwinud b wdpnnont -
prudp dntnud E hwdwinit Jupswljui dwupgh b Lnpnt nphunhljujub oppwiith dhg
[8]: Uju quaidnid £ 1300-1500 u pmp&pmp]mhhhph Jpu b ngu.lu.lu.lmthub E wpluniinphg'
Quijwuph {Entwpnpuyny, hupulhg Pwqmuh, wplbtiphg Yhpwhwyng [Eoubph dke
dwnnn Lhpwbh b Lupuph (kptwonpwibpny: Uwpwhwppep hwnnmd Eu Qnpugbn-
Swohp ghwnbpp, npnug vholi quninid L Ukp ntuntduwuhpws (£&bph Uks dwup:

Lnnnt (&Eph $inpuat b ppiumjubinipiniiin 1931-1932 ppe. wnweht whquid niunid-
twuhpt) b Pwjupwejuun [7]: Lpw Ynnuhg nunidbwuhpqus 6 (dkpnud gpuiigyt) Eu
Unwn 50 mbkuwl pwpdpwlupg poyubp, wn pYnud Zwjwunwih hwdwp top Salvinia
natans L. [7], [9] W hwmqyuqmnun Nymphoides peltata (S.G.Gmel.) O. Kuntze, Hippuris vulgaris
L., Elatine alsinastrum L. nwkuwljubpp:

Lnnnt 1£Eph $inpuyh b ppiuwljuinipjut nuunidbwuppnipniiitp juwnwpky b
Zuyuunwith opwdwhduyhtt $npuygh hwynh hinmwgnuinng Pwpubnuip: Lpu wouw-
wnwlipubpnud pipydnud G Uh owpp hbwwppphp nidjuubp gpudwhgwyht pnyubph tnp b
hwqjugmnin mbuwlubph YEpupbpyuy:

Lonnt vwpwhwpph opudwhdwht pnyubph ntuntdbwuhpoipniup uwnwpd by
Euwl «wjwunwih $npui» (1954-2010) wolwnnipjut dpwldwh hwdwp hpuljw-
twgdus puquuphy ghnwpowyutph pipwgpnid: Uwljuyh wyn wohiwnwbiptpp
tnkp kb pughwnip b sk YEunpntwgk) dhwyt Lnpnt vwpwhwpph gpudwhgu-
Jht poyubiph gnypugpuwb Ypuw:
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Ymnip b dkpny: Uglownwiiph hudwin hhdp ki hwbinhuwgh) dkp hbnwgnuinmpmititkpp b Ln-
ot uwpwhwpph 11 18kphg 2007-2012 ppe. pupwgpnid dkp Ynnuhg junwpjus tjupugpnipmniautp
nt  huwjwpyws hbppuphnidughtt Wnipkpp, npntg ghnwlut dpwynudp Juunwnpdly b 22 UG
Pnmuwpwimpqut punhwnninh - «Bngubph jupqupwimpqut b pnygubph wphiuphwgpmpmii»
pudunud (ERE), npntn ) ubpyuynidu npuitp yuhwywimd Gu: Puywbu twl oquuugqnpdyty Eu Jtp
pqwd htunhuininnud b Bplwbh whnwljwt hudwjuwputh jEuuwpubuut pulnyunbunud
(ERCB) wjwthujwin}nn hkppuphmuughtt hwjwpwsniitbiph hunlwyjunnuujuwb ophtiuljubpp:

Lnnnt uwipuwhuipph 18kph gpudwhdwghtt inpuygh dbp hunnnil) mumdwuhponipnibibkpp fu-
nupyt) ki ujuws 2007 p-hg: Nundwuhpyly B 11 18bph opwdwhguyht $inpuit: Uy 1£kpt B
Bplwp Lhutwi, Mwpg Lhiwh, YUntulh Chiwt, Uwpunngiugh (hg (abqulwh wintp' “Bororo 7-oe”),
‘Unynubignyn, Myunwgnly, Snipwtiuy hg (Nipwuwp, Ynypholy), Unbthwiwdui - ULs, Unbthutwyu
— @npp, Unbthwiwyut — Uhght, Uwnbkthwiwdub — Swohp wyunnduypninnmt wy Ynnuh (hda:
Tupunuyghtt niunudtwuhpoipniiitpp, phnnnmipnibtpp b hkppwphnidwihtt ynipbph hwjupubpp
Juuwpyl] B Eppoiqughtt  (Wwpopnunught) b uwnwghntwp  dbpnnubpny:  Fwpwnughtt nh-
wnnnnipjniiibph pipwugpmud upl ko pnyubph hwimhuyuwh hwdwhuljutimpiniup, ynymjughw-
ubiph junmpniup, wewtdht phwypbpmyd wnwtdywlutph pywpwbwlp, pnyubph Jhdwlp, husytu
il hwqugmnun nbuwljubph hunfwp, pinmpugmll) £ poiuwjuimput pinghwinin Jhdwlp b
wpdlnpyt] b wthtnwgdwt htwpudnp Juwbqubpp:

Upmynibpalp b phlwpgnid; Zudwdwgh dbp pinhwipugdus njjujubph, gpubgdl
178 nnkuwy, npnip yunljutinud ku 34 pinwhptinh 78 ghintpht [13]: Uju wopuwinwtipnud dkup
Juig Eup wntinud pniuwppuuphwgpujui inbuwljtinhg winut) hwqugmnun b hkwnwppphp 31
pniuunnbuwljubiph Ypu

Ulyqphg tipnud Glip ugt wnkuwljubkpp, npnip Zwjuwunwinud hwinhuynud B dhug Tnom
uwpwhuwpph £Epnud: Fpwtp vinnpl pipynn 11 wkuwljubpb Bu:

Carex appropinquata Schum. — ShwhY Gypn-uhphpujut mbuwy k, npp juyt nupusus k
Bypnyuymd b Uhphpnud, jwy E tpjuyugdus Undiuunud b hp wwpwsnidng hwutnd E dhish
Utwwnnthw, vwljug Zuyuwunwinid pun hwqqugnun B Zudupdly B dhugh dkl wiiqud
Pupubinyuth Ynndhg Ynypholh Uninn qundnn 18hg 1957 p.-h (ERE 69807, 121160): Uhty hhdw
wyle sh hujupyly, dtp Ynnuhg tnybybu sh hwypnbwpbpdt) b ipu ynynyjughugh wyddbuljui
npnipiniip withwyn b Zbwpunp Enbuwljp wpngbh wihbunwgty) b

C. bohemica Schreb. — Muykwplynhljulwl wkuwl b nph phguhimp wpbugi B Uhoht b
Zupujuyhtt Gypnyw (hwqunbyy), Zwpujuyhtt b Upbtyyut Uhphp, ZEkpundnp Uplikp, Uhghti
Uuhw, Ununnihw, 2Qhtwunwl, Zniuhuughtt Ynpbw, Swwnthuw: Yndjuund hwpntwpbpyt) ©
dhuy Lopnt vwpwhwpph (&epoud [6]:

Zuupyty & Puputinyuth [5] Ynnuhg 1955-1973 pre. pupwugpnid dwignun — gng, Loglju -
qn b Upmgnt |&kphg (ERE 88022, 88023, 157180, 66722, 66793-66797, 101216-10129): Qpuiigqws k
Zuyuunwih Ywpdhp gppnid npytiu Junnutqgus nkuwy (EN):

Chamaenerion dodonaei (Vill.) Kost. — Gypn-Ynjuuyutt nkuwly, niih tmwpusdw hiwnlyuy
wpbwyp Undiuu (Vuowlnyuu, Upldugul, Senpniulwl b Zupugught Gigpym{juw),
zmuhuught b Zwpwdughtt Bdpnuyw, Uhgbpjpwéndjun  wjuqui, Ubtwunhuw: Cun
«Zuuunutth $npuity woliwnmpywb [2] whuwlp Zuywunwinid hwinhynd b iwb Shpwljh
$inphunhjujut opowtimd, vwljuyt hkppwphnidughtt hwdupp ERE-mid. pugujuynid £ Tnnnt
$inphunhjului oppwtnud hwjupyty b Zwhudbpynyh b Uhpgnlugh Ynmdhg 1952 p-hu (ERE
124700, 124701, 141394), wjunithtnb 33 wwph wig Udknhywuh Ynndhg (ERE 137525): Utp
hwupp hwuwnwnnud £ nkuwlh wnuympniup Uwpunnyljuyh (&nd (ERE 185051), uwiljun
wnunijughub swwn vwuyuphy b, b dbp nndhg huyntwpbpdty b pgudbip 20-30 poyubn:
Qpuitgquws b Zuywunwih Yupdhp gppond npuibiu Juuutiqdus whuwl (EN):

Comarum palustre L. — Znjupljnhuljut wkuwy b, nph plphwinip wipbwyp plngphnud £
Unluu (Upltinyut Yndluu, Ugwphw b Upldnyut Tpuunuby), Unjubngub, Ghtnnpn-tuljub
b Zwpwy-wplbjut Bdpnyw, Ujwinhtufjub pipuyngh, Uhphp (wdktniptp, punhnuy dhigh
Unplwnhlw), Untinnihw, Qhttwmunuit, Swyynihu:

«<uguunnutth ynpuby wppunnipjub dke [11] mkuwlp phipynud  updinyg «Zbwpudnp &
quigh Zuywuinwinidy, uwljugh 1957 p-ht huyintwpbpdt) E fwpubnyuvh Yonuhg YUnygphoth unn
quin)nn 1&nud (ERE 168378, 168379):
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Lycopus exaltatus L. f. — Mubwpunhljuljut wju nkuwlp nbh pinhwtinip nupusdwi
htunlyuy wpbuyp. Unfjuun (Luppwlndiuu, YEunpntuljut Tunpynyjuu), Gipnww, Uhphp,
Uhghti b Uktnpnuwljwt Uvhu: Pujuljwiht ks hbwmwppppmpmt b ubpluyuginid wyi
thwuwnp, np mbuwlp Zuyuwunwimd huynbwptpdl) b Shyndupyndh Ynndhg 1922 p-ht (ERE
95291), Ynhhtt huJupyty E vhuyl 63 tmwph htnn vwbigyuith Ynnuhg 1985 p-hu (ERE 129238):
NMnuniyjughugh uyddbwljub npoipmiip wthwulwbtugh k pwith np hnwgquynd sh hwdupdty b
dtp Ynnuhg bu hwynbwpbpdws sk Zbwpudnp b juyuws wbuwlh jhuwpubuiuoit b
Eyninghujuts wnwtdiwhunnmpjniaibph htin wyt wdba imwph sh Swnynud:

Nymphaea alba L. — Tubuplunhljuljut wiu whuwlp nih nupustwb hnbyu wpbugp'
Unlu, Gipnww, Uhphp: Upnh dudwbwljuopowimid wdmd t dhuyt Lonnt $inphunhly
dwpgnud, npuinknhg huqupyty t nuppbp hbnmwgnunnnutph Ynnuhg ujuws 1930 p-hg, hsutu
twl Ubp Ynnuhg Nwpq Thiwbhg, Bpljup Thiwbhg, YUntulh Thdwbhg, Uwpunm]yugh 1£hg b
Cnpwbiuydhg (ERE 185229-185231, 185043-185050): Stuwlyp (huswbtu Nymphaea candida) upyk) &
twl Uyuwpwh $inphunhl opowtth hwdwp [8], uwljuyh ytpehtt 70-80 wmwphutph pupwgpnid
wgintin wyjle sh huyntwpbpdty: Fpuitgqus t Zuywunwith Yupdhp gpponud npybu Juubigqus
wnbkuwly (EN):

Nymphoides peltatum (S.G. Gmel.) O. Kuntze. — Mutwpyupjuljut wu wnkuwlp niuh
plphwimp wwpwsdwt hnbyu wpbup Unduu, Bypnww, Uhekpipusndull wjwqui,
Utwwnnjhw, Uhght, Yktnpniwlwi b Uplbput Uuhw, Pput: Numdtwuhpdnn nwpusphg
wnbuwlp hwjupydt] k viwppbp hbnwgnunnnubph Ynndhg uuws 1920 p-hg, wyy pynud twb Jkp
ynnuhg ‘Unnubigndn, Untwhh Lhiwb, Mpunwnl, Unbthwbufuih-Uls, Unbhwbw-Juih-
Uhghti, UnthwtiwJwith-®npp 18tphg b Unbthwbw]ui-Swphp wfnndwypninnig wy quitnnn
18hg (ERE 185228, 185039-185042):

Peplis alternifolia M. Bieb. — Nuykwpunhjufut uyju nkuwlp ntuh nwpusdwt hbnlyuyg
wpbugp Undluu Zwpuy-Upldngul, Zwpugught Gigpndiue), hupun] b hwpog-upbbgub
Gypnuw, Pujuithw, Utwwnnihw, Uhohtt Uuhw: Zujuunwinid swn hwqugmun wkuwy £l
hwqupyty k dhuyl Uk whquud Pupubnyuth Ynndhg 1958 p-hu (ERE 66724, 66725): Zknwuquynid
wnbuwlp sh hwqupdty b dkp Ynndhg inybybu sh hwpntwpbpdby: 2h pugundnid np wyu nkuwlp
L whtwnwgus huh:

Salvinia natans (L) All. — Mujkwpunhjujwlt wu wkuwlp mth nwpusdwt htnlyuyg
wpbwgp Unduuy, Gpnugw, Upphp, Zmuhuught Uuhw, Zoanp Uplitgp, Zmuhuught Upphly,
Zmnuhuughtt Qhiwunub, Zunjuunut, Znuhuughtt Udbphjur: Unwghtt wiqud hwdupdly) b
uupwgyutth §nnuhg 1932 p-hb, wyinthtnb nnuppbp hnwgnunnnubph Ynnuhg: 1973 pyuljuihu
hujwp unwpdl) b Cupubnuih, huly wpgkl 2010-11 pp Ubp Yoqdhg Bpljup Thuwithg (ERE
178355-183160): Qputgyws L Zuywuwnwih Ywpdhp gppoid npubu Yphnhulwt Jh&wynud
quinjnn wnbkuwly (CR): Skuwljp pingpljwsé E Phplulh Ynnfkighugh hudbpduémd b tpu
puwljuntinp yuhuwwidwt unhp nih:

Schoenoplectus supinus (L.) Pall. — NMwjkwpyunhljuljui wju mbuwlp nitih nupusdw
htnlywy wpbugp Undywu (Upldingub Gujuownfyu, Zupugught Tanphnguu), Bdpnagu,
Uhphp, Uhetpypwénjut wjuquit, Uuwwuinihw, Uhght b Ykbwpntwlwb Uupw,
Zmuhuwghtt Ubphiw, Ppul: Cun  «Quwjuunwih $npuby wownmpyub [12] nkuwyp
upynmud t (Jlopu, mexxay Opan-Jlopu u Kanunuuo, nmo gamasiv @ua.Apmennu, 2001, 10: 439),
uwluyt hEppuphnidughtt Wnipp puguljuynud t (ERE), b wuyugnygubp sfui: Nnuni-
pwughwjh npmipnitp wthwywn k, wddwb hnupbkn quypp tnyybu wihwyn k:

Utricularia minor L. — Skuwiljp puquunkghntuyg kb nith puinhwinip nmwpwsdwi ht-
wlyuy wpbugp UndYuu, pupkjuwnt b wpnyhujwl Gdpuupw b Zniupuwgh Udkphlo:
Cunn qpuiwinipju wdyuyubph [7] wpwehtt wiquu Zwjwuwnwihg hwudup Juwnwpdt) b
Spmygyhh  Ynnuhg (1926): Utp Ynnuhg hwdupdl) i hbppwphnuwdwyhtt  ophtiwlubp
Cnupwbwghg, NMwpq Lhdwihg U Uwpwwnnyluyh 1&hg (ERE 185036-185038): Lwuh np
gpujuinipjut njuubpp wywugnigdus skht hkppuphndwyht ynipny, dkp hwjupubpp
hwunwntghtt wju mkuwlh welwynieniup:

Zknwgnunynn nwpwspnid wnjw ki twb vh swpp hwqdugnin mbkuwlukp, npntp
puigh Lonnt inphunply oppwtnid hwinhynd tu bu JkY jud dh pwth $inphunhly spowt-
ubipnud:
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Carex atherodes Spreng. — Znjupluhjulwut wju wkuwlp ntth nwpwsdwb htnlyuy
wpbuyp Undiuu (Uktnpnbwlut, Zwpud-Uplidngwl b Zwpudughtt Ghgpndyuu),
Zmuhuughtt b Uhohtt Gdpnww (hwqunbyy), Uhphp, Uhwnnihw, Uhohtt Uuhw, Ununnihw,
Qhttwuwnwi, Zmwhuwght Udbphu:  Zujwunwind - whuwlp  viwpwsjws b Lopng,
Uwuwpwih b bolwtth $inphunhy oppwtitbpnud: Tnnnt $nphunhl oppwthg wnwghtt whqud
hwqupyt] £t 1957 p-hut Pwpubnuuh (ERE 69794-69796, 122089), wjunthtinl 1985 p-hu
vwbgjmth Ynnuhg (ERE 133433, 133434): Utp Ynnuhg hwunwwngl] & wju wnbuwlyh
nwpwdjudnipniip YUntuyh Lhdwind b Uwpwwnnygluyp dnwd (ERE 185006-185008), nph
wnympughwibpp wowl) ju] ko wpnuhwunyus Uupunndiugh 4o’ duubu]npagbu
hwpwjuyhtt b wpldnjuwt hwngusubpnud, huly YUntuyh Lhdwinud ynynijjughwibp wnlju
Eu 1&h qpbipt ponp Ynnutipnud, puguenipyudp hjntuhu wpbbjjubp:

Carex disticha Hods. — Puquunlkghntiw) wju wkuwlp niith mwpwsdwi hbnbyjuy w-
phugp’ Unyywu, Uhehtt b Zupwyuyht Bypnyw, Uhebppusnfjul wjuqui (huqqunbuy),
Uhphp, Utwwnnihw, Uhghtt Uuhw, Uduunpwihw (pingplyws k), Zmuhuwghtt Udbphlu:
Zuyuunnwinid mbuwlp mwpwsdus k Loent, Uyuwpwih, Uhwih b Qubqkqniph $inphunp
opowbikpnud: Lnpnt $inphunply opowithg hwdupyty b dhuys Pupubinyuith Ynndhg 1957-1960
pp- (ERE 69782, 69783, 121162): Utp Ynnuhg hwunwwnb) E mbuwlh wnwwpwsjusdnipniup
dhuyt Untiulh Lhdwunwd (ERE 185009, 185010), nph wnwnijjughwbpp wpnwhwjndus tu
16h Uhuyt hwpwduyhtt b wpbdnyub hwinusubpnud, plin nponud guwn phy:

Juncus tenuis Willd. — Znjupjuhjuljut wju wkuwlp niih nuwpwsdwt hbnbyjuw) w-
phugp Undiuu (Uplduywl Yndiuu, Upbdungut b Zwpudughlt Gigpyngyuu), Ujubnh-
twghwb ptpulyngh, Zmniuhuwhtt GYpnwyw, Uhebpypwéndjub wjwuqui, Zniuhu-Upbbjub
Utwunnjhw (hwqupby), Znwhuughtt Udbphju: Zuyuunwinud nbuwlp nupusqus b
Lnpnt b boliwtth $inphunhly oppwtitbpnid: Lnpnt inphuinhly opgwthg hwjupyky £ 1960-1967
PP pupwgpnid Fupubnpuih (ERE 93802, 93803, 130230, 132965, 9496-94963), wijinthbwnli 1985
p-hu vwgyup (ERE 129505, 129506, 132966) Ynnuhg: Utp hwjwptubpp hwunwnnd bu
nbuwlh  nwpwsJudnipmiup Uwnbthwiwgub - Uhohtt (£nwd, NMwpq Lhdwind b
Uwpwunngluyh 1gnud (ERE 185027-185029): Lun npnid wnwl) hwpniun ynwnijjughwbp
wnluw ko Uupunnyluyh (&ntd hupu]uyhi b wpbdngub hounfusibpnud:

Lemna polyrrhiza L. — Puquwinkghntiuy nkuwl b, nph tnupusdwb wpbwyt b Undyuu,
Ulwunhtwujjut  phkpwlngh, Zmwwhuughtt b Unjwbnywt Gdpnww, Uhgkplpwsnyjuls
wjuqui, Uhwwnnjhw, Uhghtt b Uplbpjwt Uuhw, Udunpwihw, Zniuhuwghtt Udkphlu:
Zujuunnwind nupusus t Lnom, Bplwbh b Ubwbh $nphunpl opowbinbpnud:
Zhnwgnuynn  wwpwsphg hbippuphnidughtt hwjwp  hpwljwbwgdt) £ 1960, 1973 pp.
Puipubnyuih (ERE 66711, 163738) L 1985 p-hu vwlgyuuh (ERE 130451) Ynnuhg: Ukp
hwquptubpp hwunwnk] i nkuulh nwpwsjusnipniup Muunwsnlnud b Gplwp Lhdwinod
(ERE 185025-185227): Cluy npnid Bpljuap Lhuwlmd wyh qpunbginid £ whwdbpd nwpusplbtp’
hwpwyuyht, wpbdnyut b hpwhu-wpbdnyut hwnqustbpnud, hull  Nyuwwnwsnynid
dhwpwntws t Lemna gibba L. wtuwlh htwn b qphpt wdpnnonipjudp swésymd E 1&h
dwlytptup:

Myriophyllum verticillatum L. — Puquunbghntw] wju whuwlp nitth nwwpusdwub ht-
wlyuy wpbugp nfiuu (Gupuownfyuu, Upldugul, Uplbpjub b Zwpudughtt Ulbngp-
Yndywu), Gypnww, Uhphp, Znuuhuwghtn b Yhtnpntwlwb Uuhw, Zjntuhuughtt UdphYw, Zjnt-
uhuughtt b Zwpwduyhtt Udkphlw:

Zuyuunwind mbuwyp nwpwsjws t Loem, Uwywpwih b Gphwth $inphunply
opowbibpnud: Tnnnt $nphunhl opowinid wrweohtt wiqud hwqupyl) L Thynduphlynyp
ynnuhg 1920 p-hl (ERE 29247, 29248), ujunthkwnl Bufupwgeyuih’ 1932 p-hu (ERE
29249): ©Y wppku 81 wwph wig ukp hwjwpubpp hwunwwnb] o nbuwlh wnw-
puwduénipniup Mupq Lhdwind, Gpjup Lhdwinwd, YUntuljh Thdwinwd, Snpwtudnud b
Uwnbthwtwdul - Uhght 1&nud (ERE 185016-185024): Fninp dtp togws (dkpnud wnkuwlp
qpunbtgunid £ wihhg niyh 1&h YEunpnup 2-7 d mwpwdnipinil, pugunnipnit b juqdnod
Uwnbthwiwqub - Uhghti {h&p, npuntin mbuwlp nupusjws k qplipk wdpnng (&nwd:

49



U.U. #NRUTLUL

Persicaria minor (Huds.) Opiz (= Polygonum minus Huds.) — Znjupyuhjuljub wju nk-
uwlh nwpusiwt wpkuyb £ Yndyuu, Gypnyw, Uhphp, Uhebphpusnfjut wjuqui, Ghw-
wnjhw, Uhghtt Uuhw, Zknudnp Uplikjp, Yktnpniwlwl b Upbbkpwh Uuhw: Zujwunwtnd
hwunhynud k Lnnnt b boliwtith $inphuwnply oppwtntpnid: Zkinwgnugnn nnw-pusphg wnweh
wiquud hwjwp juwwnwpdl) b Bupwugiuuh Ynnuhg 1931p. (ERCB 3618, ERE 19593): Gy
wpnkl 82 mwph wig dtp hwduptbpp hwunwnt] o nkuwlh nwpuswsnipniup Mwupq
Lhdwunwd, Bpiup Lhdwiunud b Uwpuwnnduyh (&nd (ERE 185052-185055): Mwpgq b Bplywp
Lhdwbubpnud quignud E dhwpuowntqus Potamogeton ghnh ubpluyugnighsutiph htwn, huly
Uwpwunluyh (o wbuwlh wonwyniyjjughwi wejw bt hwpuduyhtt b wpbdujwib
hwwnqustubpnud, wyt k| hwqunby:

Potamogeton lucens L. — Mujkwpyunhiulwt nkuwy b nph nwpusdwi wpbuygh £
Unquu, Gypnwyuw, Upphp, Uhokpypusndjui wjuqui, Tuwwnnjhw, Uhohtt Uuhw, Uhphu,
Zmuhuughtt Ubphlw, Zmuhuwghtt bpwp, Uplduywt Ppwl, Unbnnihw, wplunjub
Qhttwunwi: Zuywunwinid mupwsyws k Lopnt, Uhwth, Gphwth b Ywpkiighuh $inphunhly
opowbbpnud: Munidtwuhpynn nmwpwsdphg hwqup Juwnwpydl] £ 1985 p. vwbgjuuh (ERE
128691, 128692) 1 2003 p-hu Thnntlh (ERE 164452) nnuhg: Ukp hwjwpubpp hwuwnwnt) ki
nbuwlh nupusjudnipniup Unbthwtuuih - Uks, Uhohtt b ®npp £Epnud (ERE 185056-
185058): Uju tpkp |&bpnud £ mbuwlyp hwpniun wynwnijjughwikpny £ wpunwhwyndws:

Potamogeton trichoides Cham. & Schltdl. — NMwjkwpyuhjuljui wkuwly t, nph nwpws-
dwl wpbuyt B Gnfiuu (Upbkpub b Zwpudught UGhgphnfyuu, @ughy), Gypnuw,
Uplduywt Upphp  (hwpuy), Uheotpjpwdndjutt wjwqui, Ubwwunjhw, Uhght Uuhw,
Udphyuw: Zuyuunwinid mwpwsus k Lnont, Bphwth b Upniuhph $inphunhl opowtbpnud:
Zhknwgnuynn wpwsdphg wrwohtt whquud hwqup hpwlwiwgyl k 1985 p-hu vwgjuth
Ynnuhg (ERE 128825, 130342): Utp hwjwpltpp hwunwwnt) ki nkuwljh mwpusqusnipiniup
Bpup Lhdwiunwd, Ynbuyh Chdwind b Myuumwenynmd (ERE 185059-185062): Uju hpkp
18Epnud | nkuwyh wnwniyjughwibpp hwinhwnid G hwqunb:

Porentilla erecta (1) Hampe — Znjupyupjuiwi nkuwl k nph wwpusdwi wpbugb £
Unyljuu, Gypnwuw, Zmniuhuwghtt Uuhw, Zmiuhuughtt Uhwnnhw, Znwhuwhtt Udkphlu:
Zuyuunnwinid nuwpuwsus L Tnont b Unithph $nphunhl opowtitkpnid: Zhwmwgnungnn
wnwpwdphg wrwehtt whquu hwjup hpwlubwgdt k 1952 p. Zwupjudtpgngh nt Uhpgnbugh
Ynnuhg (ERE 168372, 168373, 168374), ujunthtiml 1967 p. Puputinyu) (ERE 168375-168377):
Utp Ynnuhg hwunwngdt £ nbuwh wnjuynipiniip Uwpuwnnduyh dowd (ERE 185063), pury
npnud hwinhynd £ pwwn hwqupby, dwubtwdnpuybu hwpwduyhtt hwndusubpnud:
Qpuigdus b Zuywuwnwith Ywpuhp qppoud npybtu Yphunhjulwub Jhdulnid quniynn mbkuwl
(CR):

Veronica scutellata L. — Znjupupjulwl wkuwy b, nph nwpusdwh wpbwy b Ung-
Yuu, Gypnuuw, Uhphp, ZEknwynp Uplkp, Utwwnnihw, Uhghtt Uuhw (hwqdunbtuy hjniuhund),
hyjnruhu-wpdnyw Udphw (Uydhp), Zmiuhuughtt Udkphu: Zuyjwunwinud tnupusjus b
Lnpnt b Ywpljbghuh $nphunhly opowbinbpnid: Zkiwgnugnn wwpwsphg 1958, 1963, 1967
pR- hwjwpubtp bkt ppuwjwbwg]l] Pwputnuiuh (ERE 66718, 66719, 67397, 86598, 167323,
90165-90167, 91655-91657, 167324, 94957), wjunthtwli 1985 p-htt Oquikqnduyh (ERE 167325) L
vwlgymth Ynnuhg (ERE 130163): Utp Ynnuhg hwunwwdl] b wbuwlh welwynipniap
Uupuunnyugh (dmud’ wpldnjul hundusnod (ERE 185064):

qhptnwd pipus 2 fjudpbipnid k| wnw wkuwlubpp, npnup hwdupyty u dbp Yngdhg,
hhdtwwinid Uwpwwnndyuyh £hg, Jupnn b hhdp hwinhuwbw), np {h&p pungplygh
hwunnl) yuwhwywbynn mwpwspubph pwppnud: Quuyws tpwl, np wpwewplyt) k Lnont uw-
pwhwpph 1&kpp plngplykt waquht Eyninghwljub « Eubpuyng» guigh juqunud [10, 14],
wyintwdkiwyuhy] wyy (hép wnwbdbwhwwnntly nuipwunpnipju £ wpdwh:

Pugh updws nbuwlubpp, Lnpnt vwpwhwpph (dEpnd b Zuywunwih dpnue $in-
phunply opowbbpnid welw & dh owpp hwqugnun gpuwdwhduwyhtt mbuwlubp, npnug
dwuhtt Juynid i ERE-nid b ERCB-mud wywhwwiynny htppuphnudught hwdupbbpp b
gpujut wnpmnipubpp, vwluyt dkp hbnmwgnumpiniitph pbpwgpnid wyy wbuwlubph
hwynbwpbpnudp shwennytg:
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Carex diandra Schrank. — Puquunkghniu wyju nbuwlh nupusdwt wpbugb £ Uny-
Juu, BYpnyw, Uhwwunjhw, Uhehtt b Ykuwnpnbwlwb Uupw, Zniuhuughtt Udphlw, 2jni-
uhuughtt Udkphw, Lnp Qbjwinhw: Zuywunwinid nkuwlp mwpuddws t Loeny, Uhwih b
diphtt Uimipyuith $inphunhly oppwttkpnud: Zhwwgnunny wwpwsphg wnwghtt whqud
1958 p-hu hwjup Yuwwuwpt) b Pwpubnuiuh Ynndhg (ERE 69788, 69805): Zhwnwquynid
nbkuwlh hwjup sh junwpyty:

Carex elara Bell. ex All. - Gpn-Uhebpypusnyjut wju wkuwlh wwpustwb wpbuygb £
UnJiuu [Lwppwlynyluu, Upldwjwb, Yktnpntwlwi b Zwpwduyhtt Uugpyndyuul,
Ulwunhtwjhwb phpulngh, Uhehtt b Zwpwduyhtt Gypnwyuw, Uhetpjpwéndjut wjuqu,
Zmuhu-Unplunjut Uhwwnnihw, Zinwuhuwghtt Uhphljw, Ppwp, bput: Zujuunwinid nkuwlp
nwpwéjws b Lopnt b Ulwbh $nphunhly oppwtikpnud [12]: Zhwwqnuyny wwpwsphg
wnwghtt whiquu 1933 p-htt hwJupyky k Buipwgyuuh (ERE 12098), wyjunithtwnh 1957-1958 pp.
Punpubnuih (ERE 69782-69786, 122091) §nnuhg: Zknnwquynid wkuwlh hwdup sh juwnwpygby:

Carex lasiocarpa Ehrh. — Mukwplnhjwlwi wju nkuwhh nwpusdwi wpbugb £ Ung-
Juu, Uhohti Gypnww, Uhphp, Zmniuhu-Uplbjwb Qhtwunwil, Znwuhuughtt Ynphw: Zw-
juunnuind mbuwlp mwpwsdus k Lnont b Uhwbh $inphunpl ppowbbpnud [12]: Skuwlp
hwjnuh £ @hyih 1£hg, vwljuyun wytnbnhg whbnwgl] § juyyws snpugdwt htwn: buly
htwnwgnuynn nnwpwsdphg hwup fuwnwnpdb) k 1960 p-hu Pupubnuih §nnuhg (ERE 69799,
121157): Uwiljuyt hbnwgquynid hwjup sh junwpyt] b ynwnijjughwyh gpnipniap wthuyn
E:

Potamogeton nodosus Poir. — znjupupjuui wu nkuwlh nwpusdut wpbugb £
Unyuu, GYpnww, Uhotpypwénfjut wjwqub, Uupw, Udphlw, Zniuhuughtt Udkphlu:
Zuyuunnwinid nupwdjws t Lopnt b Bplwbh $nphunhl ppowtinbpnid: Zkmwgnungng
wmwpusphg wnwehtt whqud 1959 p. hwup t Juwnwpl] Fwpubnuip (ERE 69412):
ziknwquynid wkuwlh hippuphnidughtt hwjwp sh junwpyby:

Sagitaria sagittifolia L. — Znpuplnhjulwl nkuwy k, nph nupustub wpbuwgh b Ung-
Juu (Upbdunjwb b Upbbput Lwpoulnduu, Uunpyndyuu), Gdpnww, Uhphp (hwpuy),
Uhohtt Uuhw (hjniuhu), Uheobpypwénfjutt wjuqut, Uhwwnnjhw, hwpwd-wpbbpyui bpup,
Pput, Udnwbunwl, Zhuwjuyub (kntbp, 2Qhttwunwl, Swwnuhw, Zmuhuwhtt Udkphlu:
Zuyuutnwinid wbuwyp nmwpwsjws t Loont b Gplwbh $inphunhl spowbitkpnud: Lnpnt
$inphunhl opowiinid wnwohtt waqud hwjwpdt) k 1922 p. Chynduhynyh (ERE 8780, ERCB
18), hul wynthtnli' 1960 p. Pwpubinyuith Ynnuhg (ERE 85629): Zkinwquynid nkuwlh hunfwp
sh quunwpdby: Zbwpunp b np wnbuwlp wihbnugl) b Zujwunwih wwpusphg Lnnn
vwpwhwppeh 1dEph upnn ppruwyuwndwt ot Upwpunywt hwppuquyph pptdh quonbph
nsiswugiwtt wpyniipnid (4] b wnwnyjughuwyh gpoipniip wthwyn k' QGpubgfus &
Zuyuwunwh Yupdhp gppoud npytu Yphnhjuw Jhdwlynid qunignn nbuwly (CR):

Sagirtaria trifolia L. — Mujbwplunhjulijui nbuwl b nph nwpusdwb wpbwgp £
Unyjuu (Upbduyul, Uptbjut b Zwpwjuyhtt Uunpynyluu, Bwihr), Uunpupiwbh opowl,
Uhphp, Zbtpwnp Uplbpp, Uhohtt b Yktwpnuwlwb Uuhw, Ppwb, Zhdwjwjwb (keubp,
Zunjuuwnwl, Zunusht, 2htwunwb, Swwynbhw: Zujwunwind nbuwlp nwpusjus k
Lopnt b Bplwbh $nphunply opowbibpnud: Tnont $inphunpljuljui opowtinid wrweht
whqud hudupdby k1920 p. Thynyuhynyp (ERE 8781), hulj wiimhbunl' 1960 p. Pupubnjuith
Ynnuhg (ERE 85626): Ztinwquynid intuwh hwdup sh juunwpyty: Zbwpuynp & np wkuwlp
wihbwnwgl) E b ynynijughwyh ngpuipmniap withwyn b Qpuitgdws b Zujwunwith Gupdhp
gppnwd npytu hphnhjuljui Jhgmlnud quiidnn mbkuwl (CR):

Sparganium minimum Wall. - Znjupyuhjujwui wju nkuwlh nwupusdub wpbugb b
Unyjuu (Yknpnbwlub, Zupuy-Uplidnjut b Zwupuduyghtt Tunpyndyuu), Gdpnww, Uhphp,
Zhnwnp Uplkp, Ubhwunjhw (hwqunby), Zniuhuwghtt Udbphju: Zuywunwinid mbuwyp
nwpwdjws E Lonnt b Uwwpwih $nphunhl oppwbbpnud: Zhwnwqnungnn mwpwsdphg
wnwehll wiqud 1931 p. hwup k juwnwplt) Pwjupwgyuh Ynnlhg (ERE 23568), wjunthtnl
1956 p. Puputnjuith Ynnuhg (ERE 69023): Zknwquynid inkuwlh hwjwp sh junwpyby:

Utricularia intermedia Hayne — Znjupiunhjului wyju whuwlh wupusdwl wpbuwgb £
UnJiuu (Zwpuquyhtt Tugpynduu), Upjupjuljut b Pupkwnt Bpuuhw, Zniuhuwgh
Udbphlju:  Zujwuinwinud  nbkuwljp nwpwsfws b Tonem b Uwwpwih  $nphunhly
opowbibpnid: Zhwwgnuynn wmwpwsdphg 1957 b 1967 pp. hwdupubp b Juwmwpdk
Puipubinyuih Ynnuhg (ERE 122614, 122655, 122656):
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Pusytiu Jtp updwd ubpyuyugnighsubpp, wyu nkuwlp unybybu hbnwquynud sh
htippuphnidwugyt) hnwgqnuynn nwpwsphg: Fpuitgdus b Zuywunwih Ywpdhp gppnid
npyku Juuutigus wkuwy (EN):

Zwgnpy 2 wkuwlfubpp pun  «wjuwunwih $npuiy hudwyuwnwujpwd wywnne-
pmiuubph phipynud Eu htkwnwgnuynn wmwpwsph hwdwp, vwluyi hwuwnwwnnn  hbppw-
nhnwduyhtt oppiwljutip ERE-nud wnljuw skt Uy hul yuwndweny wyuwhwignid ki £ogpuinid-
ubip b wupqupwindubp:

Cirsium depilatum Boiss. & Bal. — Bjjupjut wju nkuwljh wupwsdwh wpkwi £ Ung-
Quwu (Upldwjub, Upbbpwub b Zwpwdughtt Ubnpynyiuu), Uhwwnnthuw: Zwjuunwinod
nwpwdjws E Lnpm, Quiuqhqniph b Uwwpwih $inphunply opowbtbkpnid: Cunn  «
Zuyuunnwth $npuity wphwnnipyut hwdwduwyt wbtuwlp Lopne $nphunhl opewinid
hwqupyt] kE Unbthwbwduih oppwljuyphg [3]: ‘

Lemna gibba L. — Puquuntkghntiu) wju nkuwljh nwpwsdwy wpbwt £ Undiuu, Pu-
phluwnt GYpwuhw, Znwhuwghtt b Zwpwyughtt Udphljw, Znwwhuughtt b Zwpuduyght
Udbtphiu: Zuywunwind wbuwlp nwwpwsjws b Tnon, Gphwbh b Ulwbh $inphuwnhly
opowliibpnud: Cun  «Zwjwuwnwith $npuiy wpwwnnipyut wjujutiph Lopnt $nphunply
onppwtinid mbkuwljp welu k [12]: Quuyws tpwl, np tpgus 31 huquginun wnkuwljutphg dkp
hwqupubpnd tbpjuynidu weljw o dhuyt 15-p, huly dnrutbpp ghinhu puguljuynud B, wy-
untudbwgithy, Lnpnt uvwpwhwpph (£Epp hwpniun Bu gpudwhduyhtt hwqyugnun poyguk-
pnu, nph dwuht Jyuynud kb wy) hknwgnunnubph Ynnuhg twpyhimd junwpgws ERE-mu
nt ERCB-nud wwhuywinn htippuphnidwghtt hwuptbpp, ptsybu bwb gpuljub wnpnipbk-
PR

zuquqnin nkuwlubphg 8-t pungplyws ku 22 Anyjubph Ywpdhp qppoud [1] npuku
Junwlbqud nbuwlibp EN-yuwnbqnphw (Carex bohemica Schreb., Chamaenerion dodonaei
(Vill.) Kost., Nymphaea alba L., Utricularia intermedia Hayne) L Yphunhjwlwt Jhfwlnid
quinjnn nbuwl CR-Ywwnkgnphw (Porentilla erecta L. Hampe, Sagitaria sagittifolia L., S. trifolia
L., Salvinia natans (L.) All.): Cun npnid wyn inkuwljubkphg dhuyt 4 o wnjw dbkp hwquptbpnud:

ny 12 mbuwljutp, npnig dke ki dnund bwb 22 Pnyubiph Ywpdhp gppoud gpuiig-
Jud djniu 4 mbuwlubpp, ntunidbwuphpynn wwpwsdphg skt hwjupyt) dnwn 35-55 wiupp, b
dkp hbinwgnunnipnitiitipp wyn mbuwlubph hwynbwpbpdwt ninnmipjudp npujwt wpyniup
skt wdl: 2h pugunymd, np wyn wbuwlibtpp dbp $npuyhg wihbunwgl B Twljuygh
hwdwdwytt IUCN (Runipjutt Mwhywinipjutt Uhowqquyht dhnipinil) Jubnbubph, poyup
wnbuwlp upnn E hudwpyl) wuhbnwgws, tpk wjt sh hwjupyt) phwljut wdkjuduyptphg
100 nupdu phpwugpnid: Uy hull yuwndweny dkup wyn wbkuwlubpp skup Yupnn pungplytg
“Extinct” / «Uuhbunwugud» Juunbgnphuynud: Ujunuwdbbwguhy dbip Jupsnud Eup, np
wihpwdbon E owpmbwll] nuwownwht  hbnwgnunipmitubpp wyny  wbkuwlubph
hwjntwpbpdub tyuwnwlng b yupqupwilk] tputg yowynyjughwibph gpoupyntip:

Uts Juplnpnipnit b ukpfuyuginud b wyt thwuwnp, np hblmwgnunygnn tmupwsph
hwdwp phpynud tu 3 wbkuwlubph (Cirsium depilatum Boiss. & Bal, Lemmna gibba L. L
Schoenoplectus supinus (L.) Pall.) wnjuynipjutt dEpwpkpju) wdjuyiutp pun «Zwyuunwith
dpputy wptwnnipyut hwdwywwnwupimt hwnnpubph: Twljugt gpuljuiinipyu ndjup
hwuwnwwnnn hkppuphnidught ophttmjubipp pugujuynid &, b dkp hbknwgnunnipniutbpp
wyy nunoipjudp  phebu wpynibp sk vk Zbwpwygnp K onp wyju wbuwlubph
htppuphnidughtt oppttwjubpp wwhywidnd Eu Uwljn-Nknkppnipgh (LE) fud npbk wyg
htppwphnidughtt hwjwpwsniutpnid, npnup tkpjuynidu kg hwdwp wthwuwbh Gu:

Ujuyhuny, 4tp tpqusutpp hpdp E hwiinhuwinud ntunidbwuppynn vnwpwsph 1£kph
wuwhywimpjub wihpudbynnpjut b Jhuyt Lnpnt wwpwhwpph (depnd hwinhwnn dh
ownp huqjugnin nkuwfutph yuhywinipyut jupbnpnipjui hwdwp, pwth np gpubp
Eupwpyybng Yihdwyulut guydwittph hohnjunmpnibtbphtt o whppnuyngb/dwupnushu
gnpénuitbph  wqpbgnipjuiipn (mwpwsputph ubthwliwbwounphnid, wdpnnowlub (Luyh
Eynhwdwwpgbph snpugnid, wpnunwduypbph pluguyinud b wy) upnn bu wihbunwbwg:
Zuqugninn wkuwlubph ywhywinipjuit wentdny, Lnont uwpwhwpph ponp (&hpt by
wpdwih o hwwnnl wywhwwinipjul, uwwluwjt hwpdh webking hbppuphniudught
hwjuwpubpp b qpulijwinipju ndjuubpp, tyuunwjuwhwpdwp b wdbtwhwpniun $npuygng
wsph puljuinn 1£kph punpnipniup b wpwbdugnidp: Ikpohtthu hwiwp wpwewplyniud k.

52



ANk UUCUZUCED LEENP 2UQ9UASNRS ANRUUSEUUYLED

- Cnipwbiu&h (Mipwuwph dnwn quinnn 1hé), Mwupq Lhdwih, Yntulh Lhuiwuh,
Bpup Lhdwih U Uwpuwwunnduyh 1£h wowbdtwgnid nt wwhywunwd, pwh np Jkp
pJws huqugmnin mkuwljubkph dkbwdwutnipiniup hwjwpyt b hippuphnidwugyty ku
uyn 1&kphg, npnup b hwpniun Bu pnyubph nkuwljuyhtt juqung

- Unbthwiwub — ULS, — Uhohl,, — @npp 1£kph b Unkthwiwdui - Swohp wy-
nndwjpninnig we quynn 1£h wnwdtugnid i guujuyuwnnid, npytugh funspunnin-
Jh YEugwuhubph dnunpp

- Bplup Lhuwbh pingpymup npybu Zujwunwind dhwy (hE Salvinia natans
(L) All. nbuwlh wnjuwmipyudp, hull wju nkuwlh ptwjuntnp hwdwdwyh fEptuh
Ynutughuyh wuhpuwdbon hwonppuljwinipyut wyhnp kywwhwywik):
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Lwjwuinwbh Ghunnigntbbbph Uggquyht Uywnbdhw Lwjwunwbh YEtuwpwlbwywb <wbnbu
HauwuoHaabHasn Akaaemus Hayk ApmeHuu Buoanoruueckul XypHaan ApmMeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

“Onpdwpwpuluwi b nkuwlw hngjwsikp -OKcrepHMeHTAIBHEIE H TEOPETHIECKHE CTAThH®
«Experimental and theoretical articles

Zuywuwnwith YEuuwp. hwinku, 1(66), 2014

UtBNLUOSE (STEVIA REBAUDIANA BERTONI) UUurnsSurrerh
2U0g4BuchNC AUSOESU 2 NNNLRYUYUL B4 2N1U8hL
nu3vuuLLEr NhU

U.U. FURURULEUL, L.U. CULU8UL, L.E. 2042ZULULRUSUL,
U.U. &NPRLBULA 2.8. ZNYUGO3 U2

122 QUU Q. U. hufpyulih wlnjwl Apppnunahfuyh wypnppbdakph phiuinfinnun,
2L12 Qpunulul GEnnpnh
hydrop@netsys.am

Ubnpujnunh uttinunwppbph hwpyblorh ntunidtwuppnipiut dhongny puguhwpndt) ku
hhnpnynuhjuljut $hunnntuninghuyh wpymbwdbnmpmoip b Bynnghwljwt wnwyknipmniup
hnnuyhth hwdbdwn: Zhnppnunihjuljut $hinnbinnghugh Yhpwenudp htwpundnpoipymi £
nuwhu pupdpugil) phppunnipmip hnqughth hwdbdwn wbjh put 2 whqud wuywhnbng
pbpph npuyp: Stnbunmput ke dbnpupununh juytwdwupnwp thpgpdwut tyuwnwyng  wow-
owplpynid k wipnunpuljut thnpdwpnudubph junwpnud 2Z-nud b TZ-nud:

Ukppuwfunun — hhppnuynihlju — phuinnmnkfuininghw — wpynibunlwnnipini i

C momo1pio udydeHus GajaHCa MUTATEIBHBIX DJIEMEHTOB BBLABJIEHBI IIPOAYKTHBHOCTD
U SKOJIOTHYECKOe IPEeHMYILIeCTBO THIPOIOHUYECKOH (UTOTEXHOJOTHMH MEJOBOH TpPaBhl IO
CPaBHEHUIO C TOYBEeHHOU. BHe[peHNe THAPONOHNYeCKOil QUTOTEXHOIOTHY JaeT BO3MOXKHOCTD
TIOBBICUTh YPOXKaifHOCTh B 2 pasa II0 CPaBHEHHIO C IIOYBEHHOH M OOeclie4rBaeT KadyeCTBO
yPpOsKas.

B menax mupoKoMacmTaGHOTO BHEJPEHU MeJOBOM TPaBbl B 9KOHOMUKY IIPe/iIaraeTcs
IpoBeZieHUe Npou3sBocTBeHHOro ucnsitanua B PA u HKP.

Me €40BaAd Tpapad — I'lIPDOIIOHHKA — ¢H TOTEXHOJIOI'HA — IIPOAYKTHBHOCTD

Ecological advantages and productivity of hydroponics phytotechnology, compared with
soil variant, have been discovered through comparative study with Stevia microelements. Com-
pared to soil variant, application of hydroponics phytotechnology allows increasing the yield
twice, providing also a high-quality of yield. It is suggested to carry out productivity experiments
in RA and NKR, with the aim of wide scale cultivation in the economy.

Stevia — hydroponics — phytotechnology — produgtivi

Zhnpnunuhuyh wuydwbibpnd poyubph wpdwnwpbwl dhowduypp punugus k
htwnlyw) punqunphs dwubphg' (guiynie (quupup, hwpwd, jEpudqhn, Jepdhnghn b wy),
onip b npu dbp ndjwd hwipwyhtt ubbipuunwppbp nu opquwut Wnipbkp, ppYdusunyg
hwpunwgws on, uplpnopquuthquubp, ¢phuninubp, ublkp, pwpwpnuubp, Lpypnppught
Swgnid niilignn  hwbpught b opqulwfwb  Wmpkp b wy dhwugmpmnibiubp: Uy
hwdwljkgnipniup hnnhg wwpptpynud E hwnjuybtu jEiuwpubuljut wynhynipjudp, hisp
wuywbwynpjws L onh b ¢oph wnwyl] owwhudwy hwpwpbpnipjudp, ubinuunwppbph
dwwnskh wupnibwlnipjudp, thowduyph twpuptnpth pH-nd b gbpunipyudp, (guiyniptph
bhqhuphvhujwt  tywunmwynp  wpwtdtwhwwnlnmpmnituipng b wy  puquplnyp
gnpénuibpny:  Pwnunphy dwubph  hwdwwnbn b dhwdwdwiuljju  weljwynipniat
wpdwunwptwl  dhowuypnid wwyuwhnynid E pnyubph  hhppnynthjujwt  dowlnipjui
wnwyk] pupdp wpynibwyknnipniip [1-3]:

54



UBNLURASE (STEVIA REBAUDIANA BERTONI) UTULASULCELE 2USHEUChRC RUSOESU 2b NN LPUTUUL. ..

Zhnpnunuhjulwi vhowduyph hwipuyhtt ubinuempjub nundbwuppnipmiup b
npu  hwdbdwnmpniip hoquyhtth htn tkpuyugind £ ghnnuhpupwljui htnw-
ppppmipinil, wwny pnyubph pupdp wppynibwybnmpniip pimipwqpnn npnpwljh nk-
uwljul pugunpnipniiukp [9, 12]:

Ubkpluyugynn Wnipp Yupnn b htwwpppphp (hul twb wyi wnnun b wnuljuyws
hnnujjhdwyuljut wuydwbtbph jud pupdp punhnwlnhympjut jwpjwbdnipinit niikignn
wnwpuspubpnud, nip wjwbpuljut Epjpugnpsnipniut whgubuygh k:

Zudwwwpthwl, dwuwdp honhg dbynuugdws, nijudupdnng b wipindty Jbpw-
huljynn hpnpnunuhjulwt dhpwjuypp Juwpnn b (huk) twjpbwnpbh twb  pwnhn-
Eyninghwuyu  hwdbdwwnwpwp  dwpnip YEtuwdptpph  wpunwnpoipyut hwdwp, higp
hwwnljuybu Yuplnp b fwpwquypyus hhywbnubph ubinuyhtt nughnth towiwliwi b
poiddwt  pupwugpnid: Ujt hwdwhnbs E twl Swwynthwnd  Eyninghwjut  wnbnp
htnbwlpn] bbpjunidu dwquéd hhduwpughpubph htn, hwnjuybu dEnpujnnp unp
wnwewplhh Yhpundwdp [17]:

Utp Ynnuhg wrwgwpyyus hhgpnuynthjuljut $hinnnkiutininghuyh wwppkpuyp
htwpwynpmipymitt £ wnwjhu pouwhnudp ubpunisty jnn b ghy tugbkdhly dpypnnwpptpp,
npntp, Yhpwdybny opqubwhwipuyhtt dvhwgnipjniiitnh, hnwdphtt hwnnpponud Bu twb
Yhuuwybu wlnhy hwybnudubph hwnlnipniuaitp (Fniunh wpnnbughp Ne
2779A):

Yynip o uWEpny: Ubkpllujugynn hhkwnwgqninmipmitpn Jepupbpdnud £ hhnpnunithljugh
wuydwbtbpnud poyubiph wpduwnwptiuy puqiupununphs dhpwduyph dwpnunwpptpht (N, P, K,
Ca, Mg, Fe) b Eunkdhly Uhpnunwppbpht (J, Zn):

Onpdkpp Juunuply u 2009-2013ppe.: Zknwqninnipiniiibph hundwp opyljn £ swnuyly
wpdtpunp tnp  unpunbghwlwi nkjuthjulwl dowlupniu’ dbnpujmup (y.1) - Srevia
rebaudiana Bertoni [13, 14, 18-20]: ®npatpp Juwwpyk) ki hnpuyhtt uinnighgnid (1d?) b hhypnwn-
uhufub winputpmd (1d? b 5d?): Zkwnwgnugt) E wqnup, $nudnph, Yuhnidh, Yuyghnubh, dwug-
utighnuth b Epuph opowiwnnipniup hwoyklohnp: Lnyu hbnmwgnuinipnibubpp juwnwpdl)
uliqupup pusnypnid, wpnbqub gpnud, [guiyniph epuyhtt pupduspnid b pniuwquiqyusnid:

Ul.1. Ubtnpwjunwup hhnppnuynuhlugh wuydwubbpoud

Jhgbwnwughnt thnpdbpl niikghy ki hkwnbyu tnmuppkpuljubpp®

1. Znnuyhtt uninighy, npp Wwpwpwgyb k pun wgpnphthwlwb Jepmnisnipniuubph: Zongp
Jhuwmwbiwwuwnughtt £ gpngh, Juppntwwnughl, 1,5-2,5 % hnwdniung® hwugjws 9%-h, Juung
Ynduy kpup hwuglgqus hhuptpny, hwdbdwnwpwp wywhnyjws $nudnpny b ujhnidny:

2. Pnyubpp ubmigyl) Bu jmdnypubphg yuupwundws vbbnunidnypny, nph Juqdnd
dwlpnunupptpp (N, P, K, Ca, Mg) U dhjpnwnnwpptpp (Fe, Mn, B, Zn, Co, Mo, J) huluyunwupiw-
unud Bu Yrwpjuih wowewplus swhwpwwlhi [7]: @npdwtdnipubpnid wphtunwljwt nwnhn-
uniyjhnubpp ((FU) npnpdly &b nwnhnphdhwlwi dbpnnubpny” YM®-1500 thnpp $ntughtt uwpph
dhongny [10], hul ptwlwl pwnhnuniljjhn nipwup’ Epunpulghnt dnunndbwnphl Enubwlnd,
wpubkiwgn III-h Ghpwndwdp [11]: Uphkunnwlwb (FU-h pwhwliubpp hudbdwngdl) o niuwu-
nwth Juwpunipjut whnwlwt uvnwinupnibph swhdwbughtt poyjunpbh jupnnpmnibubph
(URv) htwn [4]: Dhghuphvhwlub b dwiptwpwtului hbnwgnunipmnibtbpp junwpdl o 22
Qyniy. Lwjuwpupnipjut ,MULELE ghnwwpununpujut b bwjwgswghtt @AC-nud: 8nnh b ghuyh
wuwpnibw-Ympeniup npnoyly E 22 @UU Bpypuwpwtufut hbnwgnunipeiniuittiph hutunhuninh
hhnpnphthugh  jupnpunnphuygnud:  Zkinwgnuinmpinibnbph plpwgpnid junwpylp ko
thnpdwpnyubph  Yhhuwdbnphly swhmdubp b dhunnghwlwt ghuwplynudubp, $hqhninqu-
Yhuuwphdhwlwu Jtpnidnipniiibp’ pun pupmibgws dbpnnubph (Gpbpuyninbph wwpnibw-
Ymipniup’ pun Ghuqplpgh [5], punhwunip dnpuph, funbtwympjul, bpunpulnhy wniptph,
$ruynunhnubiph, tphpuyninbph wupnibwlnipniup® pun Mb-h Aphuljihsh ) [6]:

®npdtpp npyty G 3-4 Yphungmipyudp, winugduws wpnyniupubpp Bupwpldl) Eu dwph-
dwnhulut dowldwi [8]: 2010-2013pp. Uknpujunup thnpdwpyyl b twlb TOZ-nud’ hnguyhb
wuydwbtbpnud (o vwbwpwn):
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Uppniliphkp & phinuphnid: Cun thnpdtwljwt wpnynitipibph, dh pwtth dwljpn-
wnwppbp (N, K, Ca) wykih phy Eu tkpunisynid hhnpnynuhfulwb dhowquyp, pub wp-
wnwdynid (uly. 2):

o4 200
s

150 4

100

0

100

Uobnwnwnpbnp £ /6 dwhbpbuh hwpyny, swdwn® 0.25 ug®

150 H

[ - hhnnnunGhyw
- hinrp

UY.2. Uwlpnunuppbph fEuuwpuului hwoyblohnp pugopju hhnpnuynhuygh b hnnuyht
wuydwbibpnid (hmpdwpyynn dowupnyup® dinpuijun, nbjupidwb jpnnipmian 10 pogu 1d?
Ypuw, yhghnnughugh nbinnnipniup 6 wdhu)

Anpénud | npuljwt hwoyklphn, npp, pun tplinyphl, juyldws L wgqnun hpunn
Uhypnopquuhquubkph gnpéniutinipjui b jguiynipnid wnfw hwiupwiyniph hondbwhwp-
dwl htin: dnupnph, dwgitqhnidh b tpjuph hwpdtlshop gnpstwlwinid sh thnjuynud,
npp inygbybu pugunpymd Eudyuy dhpuduypnid wyy wwppbph $hqhjuphthului
wnwbdtwhwnlnipmnibubpny: Zhgponynuhjujut wuydwitbpp hwdwwwphuly b,
utinuunwptpph npniun gnpstwljuinud sh juwnwpynud, sppwtmnnipiut Uke plng-
nyynud Bt twil (puagnighy uiinpunwppbph npnowh pubuljutp, npnup hwbinhuwimd Eu
wpdwunwpbwl dhowduyph gonpéniubnipjut hwdbjjuy wpyniup: Py Jpwpbkpdnd &
hnnuyhtt vnmgpsht, wyw tnyhwpwbwl dwlpnubinuunwuppbpny wwpupunugibng
hnnp (pun wqnnn Wymph hwydupyh) poyutph dhongng wpnwsynud E dhuygt thpuniswsh
Uh dwup (muppkp vbitguuwppbiph wpnwsdwb ogunuljup gnpénnnipjus gnpswyhgp
fuhuwn wwppbp £ uuojws pugnid guydwbtbphg, npp tpqws wphwwnwtph thpp sb):
Utwgwsdp wbogninn Ynpsnud £ pugbppnud, hbnwqumu puguwuwlut wqpbgnipnii
ponutny Eynhwdwljunpgh Jpu:

Zhnpnunuhjuljub jguiymptpp tpjupunb ognugnpsdwt dudwiwl sthynid
El uttiqupup nsnyph htn b gpuignd wkjuinud Eu huswyhu dhpnopquiuhquubph,
wyytu b ophunintitiph nkuwujht puquuquiimipniip b pwbwlmpeniup [ 2, 9, 12, 15]:

Ujuyhuny, Yupkih £ hwjwunt), np hhpponuynuhuuwt dhgwduypnid pnyubph
pippwnynipjutl pupdpugnidt wnwehtt htipphtt Wuwjdwbwynpyws b wpdwwnwptuy
onw-opuyht U hwbpwjhtt ubinupnipjut  owwhdwjmgdwt, (guiymipbph $h-
qhjuphvhwlwi hwnlnipmniuutph, htyyhu twb wpdwnwptwl dhgwduwyph wlihwyn
dhypnyEhuwpwtuljub wljnpynipjut hwitpugnidwnph htwn:
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Unjniuwly 1. runhnundy hnutph yupniiwynipmniip denpupuninh
pniuwhnudpnid hhnpnunuhluyh b honh yuypdwbubpnid

Ugulpfwb bywbwlyp [0 [ S0 | 9Cs
Pp/yq

Znn 1.8 18,6 18,4

Zhnpnunihljw 1,3 14,1 14,4

URTY [4] - 100 400

Pnruwhnidph npuiljp pnipwgpnn juplnp gniguithy Ewphbunwlwb 0U-h wu-
nnibwlnipjut hwdwywnwujwinipniup pigniidwsd pughnkynnghwjut wifunwb-
gnipjul swhwihoubpht: Un. 1-nid ubpluyugus wndjuyubpp gnyg o wwjhu, np
Uhltiinyt punhnkyninghwlwi jupudnipjut wuydwutkpnd (ZUEY-hg 30 yu
ownwyhnny gqnuih) poyubph dpwljdw mwppkp tqubwlutpp (hon, hhpponwynuhljw) n-
nny wgqpbgnipnit b nitkgh] pniuwhnudpnid (FU-h ninwldwt Jpue Cug npnud,
hhnpnwnuhly poyubpp ptwfui (U) b wphtunwlui (*°Sr, ¥7Cs) (Fu-h wwpnibw-
ynipjudp 1,4; 1,3; 1,3 wiquu, hwiwwywinwupwbwpwp, qhet) ki hnnujhtubpht: Cuwn
Eplnypht, pu wuydwiwynpyws Ehhnpnynhjuynid pnyutiph dowljdwh wuydwbukph
nwnhnkyninghwjw jupduénipyul poyugdudp: Zhnpnunuhfulwh  wupdwbbbpp,
1hubny hwdwwwpthwl, kyniuwugytinyg b swntyytinyg hnnh htwn, withudbdwwn wdkh
qins ku Juwuquynp wmpkphg: Ujuwhuny, bhppnunuhfjulwt  poiuwwhnudpp
nunhntnnghwlwh wenidny wykih wijuwig £, pw hnnuyhp:

Unniuutly 2. Uknpupuninh wpynibun]kinnipiniiip hnnuightt b
hhnpnuynuhjuljut wuydwbtbpnud (2010-2013 pe. wdthnthhy)

Upwpunjut uigwn Qpuljutinipyui
8niguthy hnn b utinighs | hhypnynuhlw gnigutho*
[13, 14,18-20]

Pniruwhnudph (nkpl) pug puop, g/u? 1700,0 5080,0 1424,0
Pnruwhnudph (nkpl) ouisnp pwop,q/u? 450,0 1020,0 350,2
Unjupp, % 8,9 9,7 -
Uqnu, % 3,6 3,7 -
TMpnnkhl, % 22,4 23,1 -
Epunpulnhy Wyniphp, % 39,3 45,8 32,5-40,9
Epunpulunpy yniptph bp, g/u? 122,6 330,6 -
drwjuunhnyutiph gnudwpp, % 5,1 4,4 3,5
Gphpuynintp, % htuphp 0,17 -
8nr, 1Uq/100q 0,8 1,3-8,8 -
8hily, Uq/100q 09 13-45 24

Un. 2-mud pipdué ndjuutipp gnyg G imwhu, np hhnypnunthjuw dhpwquypnid
wnwdht poyubph snp Wniph uhtipkq weiuqu jphtuygunldt b huy puighwinip
wnUdwdp Wuunbkh b jEuwwbue wlnhy Woipbph wd: Ubknpupunnph dh owpp
powwpwbwlut  wiuthnthhs  gmigwhoubpp wpdwbwgpyuws LAZ-nud  (2010-2013pp.),
hwidwnnpth Bt Upupunjut hwppwyuyph hnnujht uinnighsh tjuwndundp:

Ujuwhuny, hhudp pugnibkng hbnnwgnunipyu wpynibpubpp, Jupkh £ junw-
ph Juijpwwnbubh  Gqpuiugnipmpititp: Zhgponynthjulwb  $hnnnkuuninghuygh
Yhpwenwdp httwpwynpnipnit t wiwjhu pwpdpugub] phppuwwnynipniip hnnuyhuh
hudbdwwn wdkjh put 2 wiqud’ wwywhndbny pbpph npulp: Zhnpoynuhjulwb wp-
dwnwptwl dhowduyptt wywhnymd k vbiguunwppbph jujugnyi oppwbiunnipinil,
wpdwnwpbwl] okpnh Yhhuwpwbwlwb gqnpéniubnipjut wpyniupnid  wnwwgnn
hwybju) yniptpp thpgpuyynud bu hwdwwywpthwy sppwurmipyub hwdwljupgnud,
wywhnybtny hwdkdwnwpwp widiwgnpy JEpupunungpnipnii: Znnughtt dowlnypnd
ubipuinwpptph’ wgnup, $nudnph b Ywihmuh Ynpniunp Gupng b opuguuwpwp
wqnl] nfjw Hynhwdwlupgh Jpuw: Ubknpujunnh pniuwhnidph juquh twpughpp
hwjwuuninid L hhgpn-wynthjuuwt wuydwbitpnid hnwdph npulh  (Bpunipulunhy
ymptp, uyhwnwlngubp, tugbdhly dhypnuwpptp b wp) b pwphnkyninghuwybu
wijuuignipjut wpwybnipniup hnquyhth hwdbdwn: Uknpujuninh hpujwiwgdus
hunpnymljghwi gpuigyt] £ Uqquyhtt vnwiupunutph ptunpunninnad, wyt jupkh b
ubkpnul) Upwpwuywi nuownh b TZ-h phwlhduguljut hnnuyhtt wuydwbubpod o
hhnpnuynuhluynud:
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Uwnugyt] k gqpuljuinipjui gnigwihoubphtt qgipuquignn wpnnitwybnnipni:

Utnpujununh pniuwhnidpp, hwinhuwbwiny pwpwnpphtt thnppwphng ny wspwepuyht
punyph pwpn Jhwugnipjul unnwgdwt wnpmip, odnqws t pnidhy, Ywupiwpgkhs b
Ynuubpquinughtt hwnljmpmittbpny: Ujn Jupbh b wpnwunpuljut thnpdwupldui
tyuinwlny wowewnlly Upwlk) 22-nud b LN2-nud:

10.

11.

12.

13.

14.

15.

16.

17.

18.

10.
20.

Upfuunnwibpp junnwpywé 22 punnyppui Menmwlwl Yndfunkh 13-1F072
ppudwplnphuyhl pkdugh ppowinulhkpnid:
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MULTIMODAL INTERACTION OF HOECHST 33258 MINOR
GROOVE BINDER AND ETHIDIUM BROMIDE INTERCALATOR
WITH DNA

P.O. VARDEVANYAN, M.V. MINASYANTS, M.A. PARSADANY AN,
A.P. ANTONYAN
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Melting experiments of DNA-ethidium bromide (EtBEPNA-Hoechst 33258 (H33258) and
DNA-EtBr-H33258 complexes at 2mM ionic strengthsofution has been carried out. It was shown
that at joint interacting EtBr and H33258 bind wiiNA by several modes. Obtained data indicate
that at joint binding of EtBr and H33258 the digjilg of one or another occuring mode of separate
ligand depends on concentration of the one of gamd presence of binding molecules of another
ligand.

DNA — Hoechst 33258 — EtBr — melting

Zupdwl dbpnnny nuunudbwuppdly G YuE-tphnhnwh ppodphn (ER),Yul-Hoechst 33258
(H33258) L YuE-ER-H33258 Yndyykputikpp (nwdnyph 2 ddn) hntwljw nidh wuydwtbbpnd: Pugu-
hupnyly k np hudwintn (infuwgqnbgm pyub nhypnid b BER-p, b~ H33258-p fuwdmd ki FLE-h htn
uh pwth tqubwlubpny: Unwugdus wudjuqubpp puguhuynt) ko twb, np YuE-h htn tpdws (h-
quiunubph hudwwntn juydwb nhypnud wdjuy Epuwbwlng thnpwqntgnipmiup jupdws k ny dhuyl
wpwbdht (hquinh Ynughinnpughuyhg, wyl Ful-h htn dnu jhquinh juwydws dnjkynyubph
wnluynipniuhg:

MU0 — Hoechst 33258 — EF — huynu/

ITposeneno uccienosanve komiuiekcoB JHK-6pomuctsiit stupuit (B2), JHK-Hoechst
33258 (H33258), JHK-B52-H33258 npu nounoii cure pacrsopa 2 MM MeTOZOM TepMUYECKOH fie-
Harypauuu. [TokasaHo, 94To IpH coBMecTHOM B3amMmogeiictsuu u BD, u Hoechst 33258 ¢ JHK
CBA3BIBAIOTCA HECKOJBKUMU cIocobamu. IloydeHHble IaHHBIE BBIABISIOT TAKKe, UTO IIPH
COBMECTHOM CBSI3bIBAHHMY IIPOSIBJIEHIE TOTO WM MHOTO CIIOCO0A i OFHOIO W3 JIMTaHZOB 3a-
BHCHT He TOJIBKO OT eTOKOHIIEHTPAIIUH, HO U IIPUCYTCTBHS CBA3AHHBIX MOJIEKYJI LPYTOrO.

JIHK — Hoechst 33258 BD —naasaenue

Anticancer drugs and genetic disorders exert thieipgical activity by binding to
DNA.Therefore the revealing of physical-chemicachanisms of complex-formation of the
ligands with DNA is important for finding out theequliarities of different binding modes
and further improving of chemical structure as veslsynthesis of new — more effective
drugs for modification of the genetic material [4(¥,12,18-22]. On the other hand in the
cells DNA is surroundedby different small molecufesming complexes with them. To
investigate the systems consisting of DNA complexéis different ligands, the peculiarities
of melting parameters of DNA complexes with E#Brd H33258 have been studied in
present work. EtBr (schema 1) is a classical iatator, which binds with DNA by insertion
between helix adjacent base pairs, in analogyindthced-fit mechanism [19].
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H33258 (scheme 1) is a groove binder which fite itie B form of DNA minor
groove, in analogy with a lock and key mechanissd,[13-15, 17, 20, 22]. As a result of
different character of binding and specificity ofBE and H33258 to DNA, the joint
application of these ligands important for studidssimultaneous interaction of nonco-
valently binding ligands is with nucleic acids. Kvledge of the thermodynamic aspects of
these two ligands simultaneous binding with DNA | wikovide information toward
understanding the role of molecular forces resptmdor the stability of the drug-DNA
complex.

Materials and methodsCalf thymus DNA (ultrapure, kindly given by prof. 2.Lando),
EtBr, H33258 (“Serva”, Germany), NaCl, Na-citratep(swere used in experiments. All prepara-
tions were used without additional purification. BNind ligands were dissolved in SS€n-
taining 0.0015 M NaCl, 0.00015 M triple-substitutdd-citrate solution, at presence of°1M
EDTA (ethylenediaminetetraacetat). Solution iornresgth is 2 mM. All solutions were prepared
using bi-distillated water.

HN

EtBr HOEHST 33258

Schema. 1. Structure of EtBr and Hoehst 33258

The concentrations of DNA and ligands were deteeahispectrophotometrically using the
following extinction coefficientse,g=6600 Micm® for DNA, £44=5800 M'cm? for EtBr and
€34=42000 M'cm® for H33258. DNA complexes with ligands were obtainedntixing their
solutions: the ratio of DNA and ligand concentrato- r (r=[ligand]/[DNA]) was changed in
0<r<0.33 interval. In case of joint binding r=r,, where {=EtBr/DNA, r,=H33258.

The melting of DNA and its complexes with ligandaswperformed on PYE Unicam
SP8-100 spectrophotometer (England). The solutidnssed preparations were placed in quartz
cuvettes with 1 cm optic pathway length and herradlti closed teflon plugs. The cuvettes with
solution were located in thermostating cells of cspmphotometer and were heated with
0.2%° C/min constant rate by Temperature Program ContrSIRX 876 device. Absorption data of
samples were displayed on PC monitor in LabVIEW mogmedium. The measurement of each
sample was carried out with 5-fold repetition, aftdich the data were averaged. Experimental
error does not exceed 10-15%. The melting curveswiplexes were obtained as it is described in
[19].

Results and DiscussiorThermal denaturation methods offer a particulay p
werful approach for studying both the specificitydaaffinity of nucleic acid binding li-
gands [1-3, 9, 11, 16]. We exploited this capapilit studies of EtBr and H33258 [19].
The investigations of complexes of EtBr and H33238e revealed that these ligands
stabilize DNA double-stranded (ds-) structure [$Rlce the melting curves of DNA-li-
gand complexes are shifted to the higher temparattompared with that of DNA itself.
It has been experimentally and theoretically shalat at certain conditions EtBr may
bind with single-stranded (ss-) DNA destabiliziits ds-structure [19]. In the case of
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H33258 this phenomenon was not noticed [20].Thegeeréments also revealed that
EtBr binds to ds-DNA by different mechanisms — fogtating, semi-intercalating and
external electrostatic modes and with ss-DNA by idgatarcalating and electrostatic
modes (multimodal interaction) [19], while H3325Bids only with ds-DNA [4-7, 14,
15, 20, 22].The results of the similar studies hie tase of H33258 revealed groove
binding, intercalating, external electrostatic modéinteraction with DNAand the mode
of interaction also depended on the solution istiength [20]. These binding modes are
distinctly reflected on the melting interval of themplexes of these ligands with DNA
depending on r=[ligand]/[DNA] concentration rati®articularly in the case of EtBr the
melting interval width changed4AT/T2on r @ (AT/TyY)= AT/IT2-AT/To%, Tr and
ATy, are melting temperature and melting interval wiotiDNA-ligand complexesA T,
and T, — analogous parameters of pure DNA) has a baldikape independently
of ionic strength of solution [19].

In order to characterize the joint binding peciti@s and sequence specificity of
prominent representative of intercalators EtBr wedl described groove binder H33258
we have started thermal denaturation investigatmmBNA-EtBr-H33258 complexes
at.The dependence 6f(AT/Tm2) on r (r=g+ry, where {=EtBr/DNA, r,=H33258/DNA
and x=r,) for DNA-EtBr-H33258 complexesis obtained and hé&een plotted (fig. 1,
curve 3). As it is seen from fig. &,(AT/T,2) dependence on r of DNA-EtBr complexes
is bell-like (fig. 1, curve 1), for DNA-H33258 congxes — hyperbolical with positive
values ofd (AT/T,))up to 10,1 after wich this dependence reaches its maxivaimes
(fig. 1, curve 2), for DNA-EtBr-H33258 complexedell-like at relatively low values of
r (r<0.167) and atyr0.167 taking negative values extends to the higladwes of r

(fig. 1).

30 SAT/T,)r10° degree! ,
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Fig. 1. The curves od (AT/T,?) dependencies on r of DNA-EtBr complexes (curye 1)
DNA-H33258 complexes (curve 2), and DNA-EtBr-H33288nplexes (curve 3)
at 2 mM ionic strength of solution. For DNA-EtBr-B358 complexes rzfr,,
where § — corresponds to EtBr + to H33258.

The significant result that emerges is that 8qAT/T,7) dependence on r of
DNA-EtBr-H33258 complexes is not a simple sum & dependencies of this parameter
on r obtained separately for DNA-EtBr and DNA-H382&omplexes (fig. 1, curves 1
and 2). This conclusion coming from experimentually is the demonstration of the va-
lidity of our recent theoretical results where &isnshown that the effect on the thermo-
dynamic parameter of joint action as of the couple ligands having different binding
parameter can not be the simple sum of the sepacdien.This fact indicates that at
joint binding the interaction with DNA of one ligdrstrongly depends on the presence of
other. Particularly the bell-like shape ®AT/T,>) dependence on r (fig. 1, curve 1) is
the result of existence of at least three bindimgles with DNA [19]. Quite different be
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havior of the dependence of the melting width cleapng r is registered in case of
H33258:5 (AT/T,,) increases in9r<0.1 region and reaching its maximal value no furthe
change is registered (fig. 1, curve 2). We assumaedt low ionic strengths of solution
(2 mM) this ligand binds by intercalation mode@wIr (rfJ0.1) and by electrostatic mo-
de with phosphate groups at@.1. The behavior of curve 2 on figure 1 shows that

3 (ATIT,Y) in the case of DNA-EtBr-H33258 complex at lowaligi concentrations
(r<0.15)is similar to that of the intercalated ligarffdempared with the curves 1 and 2,
fig. 1).

At further increase of concentration semi-intertatabecomes the main binding
mode for EtBr, while in the case of H33258 the riattion is the external electrostatic
binding mode [4-7, 14, 15, 22].TherefoddAT/T,) for EtBr decreases up t@0.33
and for H33258 it reaches its constant maximumevalur-0.1 (see fig. 1). In the case of
DNA-EtBr-H33258 complexes (AT/T.’) dependence on rb reaches its maximum value
at r=0.05, which is smaller than that for separate cenxgsd (compare curve 3 with
curves 1 and 2, fig. 1). According to our earlyutess the saturation of the intercalation
binding centers of ds-DNA for EtBr is reached at5r6, (n is the exclusion sites para-
meter) while for H33258 this binding parameter 48/ (see [20]). This fact indicates
that 2 or 3 bases for EtBrand4-5 bases for H332l&cant to already intercalated sites
are excluded for intercalation of other ligand. Exeluded binding region is larger for
H33258 than that of EtBr. This fact made it possifal assume that H33258 (schema 1)
binds to DNA by bis-intercalation mechanism. Theuasption is supported by the re-
sults showing that compounds consisted of at sastor more groups of cyclic aroma-
tic rings may interact with DNA by this mechanisfj.[The magnitude ob (AT/T,?)
passing through maximum sharply decreases witte@ser of concentration of ligands
(fig. 1, curve 3). The result makes it rationakta@ygest that in this case the binding sites
for both ligands on DNA overlap which results imguetition between molecules of the-
se ligands for binding sites.

With saturation of intercalation sites of DNA segtarmolecules of EtBr begin to
bind mainly by semi-intercalation mode, at whichk tedistribution of ligand bound mo-
lecules from ss- to ds- regions of DNA does notuocgince this binding mode is ap-
peared with both structures of DNA [19]. Conseqglyetiite values oB (AT/T2) on r in
the case of DNA-EtBr complexes are changed insigmitly (curve 1, fig. 1) at
0.06%r<0.167. But for DNA-EtBr-H33258 complexés(AT/T,?) sharply decreases at
the same region. In the case of H33258=4.1 the saturation takes place and this curve
comes out on plateau. At the same time for DNA-B#B8258 complexes the depen-
dence ofd (AT/T2) sharply decreases in an interval of 006D.167. Perhaps the in-
creasing of EtBr concentration leads to changingheflocal charge density on DNA.
This results in changing of local topology of DNAké B-C transition). In these
conditions the binding of H33258 with AT-rich domaiin the minor grooves becomes
dominant. It is known that DNA melting interval widdepends on the difference of
melting temperatures of AT- and GC-basé&sT[UTGC-TAT) [22], thereforeAT
decreases with increase of TAT. At further incregsdf EtBr concentration of semi-
intercalation binding to DNA ss-regions becomes gheferable mode which facilitates
the denaturation of its native structure (a reg@mm curve EtBr, corresponding to
0.16'%r<0.33 interval) [3]. For H33258 in Gst<0.33 interval the electrostatic mode of
binding is appeared (fig. 1, curve 2) at whifAT/T,2) values ongremain constant. At
joint binding of both ligands the saturation of cifie sites for H33258 is reached at
much more higher concentration of this ligand aseault of which & (AT/T.?)
dependence on r of DNA-EtBr-H33258 complexes (cuBy¢akes its maximum values
at 0.167. This assumption is supported by observatioatsthe electrostatic and Wan
der Waals contacts are responsible for the AT sempuspecificity of ligands [14-16].
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S(1/Ty)- 10° degree”

Fig. 2. Dependencies @ 1/Tm) on g for DNA-EtBr (curve 1), DNA-H33258 (curve 2) and
DNA-EtBr-H33258 (curve 3) complexes at 2 mM ionti@agth of solution.
For DNA-EtBr-H33258 r=r+r,, where  is for EtBr and y— for H33258, 1=r>.

The melting temperature chang®&/T,) (0 (1/T\)= 1/To-1/T,,)) of DNA comp-
lexes with both EtBr and H33258 strongly increaise®<r<0.1 interval, then the slow
increasing of this curve occurs and in 0.28%35 interval this curve reaches the satu-
ration (fig. 2, curve3). Due to this fact a smdiufmp’on the curve o® (1/T,) depen-
dence on r at 0.65<0.1 is revealed. Most apparently the strong inéngaegion of this
curve is conditioned by the intercalation mode afhding for both ligands; at
0.06'Ar<0.25 the slowness of increasing®fl/T,) dependence on r is the result of AT
specific binding of H33258 as well as semi-inteatiaih binding of EtBr with DNA
ds-regions. As a consequence of above mentionesltiehronic binding of both ligands
leads to the negative influence of these two maafekinding on ds-DNA stabiliza-
tion.The curves for EtBr and H33258 (fig. 2) in@eawith ligand concentration
enhancement. Moreover in the case of H33258 theotoanus increasing a3 (1/7)
with r (curve 2) is observed at all values of r.the case of EtBd (1/T,,) increases at
0<r<0.2, and at further increasing of the ligand coiweion d (1/T,,) value practically
is unaltered due to the preferable interaction WXNA ss-regions. The analogous
behavior is revealed in the case of DNA-EtBr-H332b&plexes (fig. 2, curve 1 and 3).
The presence of the saturation plateau on thesegumnay be the result of the fact that
at high concentrations of EtBr,in both presence avebnce of H33258 the stabilization
of ds-DNA is practically interrupted. Most probalaythe saturation of all binding sites
by all modes for EtBr and H33258, the system of DEtBr-H33258 becomes stabile
and independent on the increasing of concentratibrisese ligands. The section lying
in 0.2<r<0.35 interval corresponds to the mentioned regiorEtBr-H33258 curve on
fig. 1, and the melting width becomes independenrtgand concentration.

Obtained results for DNA-EtBr complexes are in gagdeement with theoretical
conclusion indicating that at low ionic strengthsolutiond (AT/T,?) dependence on rb
has higher value in comparison with of that obtagnat comparatively higher ionic
strength (see [8]).

Thus, results of our research indicate that in ads@int binding of EtBr and
H33258 the displaying of one or another binding enofl separate ligand depends on
both concentration of the ligands and their joiotian. In presence of H33258 EtBr
semi-intercalation binding mode to DNA takes plateonsiderably low concentrations.
The other important conclusion is the fact thateffect of both ligands on DNA helix-
coil transition parameters is not a simple sumeplsate effects of these ligands.
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ASSOCIATION OF THE COMPLEMENT FACTOR H GENE
VARIANTSAND ISCHEMIC STROKE IN ARMENIAN POPULATION

A.S. STEPANYAN
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Complement factor H (CFH) is a serum glycoproteirt tegulates the function of the al-
ternative complement pathway, sequence variatiotise CFH gene are linked to many inflamma-
tory and neovascular diseases. In the present,stuglgvaluated the potential association of the
CFH rs800292, rs1061170, rs434535 single nuclegtiolgmorphisms (SNPs) with ischemic
stroke (IS) in an Armenian population. In total 61Batients with IS and 225 healthy subjects
(controls) were involved in this study. Genomic DNAmples of ischemic stroke patients and
controls were genotyped for CFH gene rs800292, BB, rs434535 SNPs using polymerase
chain reaction with sequence specific primers (PGR)S Data were analyzed by Pearsoff's
test. There was a significant decrease in the &eges of rs800292*A minor allele (p=0.01,
pcorr=0.03) and carriage of this allele (p=0.006prp=0.018) in IS patients compared with
healthy controls. According to the results rs10&FC7and rs424535*A minor alleles frequencies
were higher in patients than in controls (p=3.0360rr=9.0E-6 and p=2.1E-5, pcorr=6.3E-5
respectively). Moreover, the carriers of theseledlavere overrepresented in patients compared to
controls (p=0.0002, pcorr=0.0006 and p=8.0E-6, pcAE-5 respectively). The results obtained
implicated CFH gene rs800292, rs1061170, rs434533s3hl pathogenesis of ischemic stroke. In
particular, it was shown that the CFH rs1061170*C es#24535*A minor alleles are positively
associated with IS, rs800292*A minor allele is atpctive factor for IS at least in Armenian
population.

Ischemic stroke complement factor H single nucleotide polymorphism

Unuykuknh H qnpéntp Yndyy bdkunh wljnpynipiniut wyptnpuiipughtt Swbwuyuphnyg
Jupquynpnn uwhwnwlnig b H gopénuh ghunud kqulh uniyininphnughtt wnjhdnpbhquubpp
wunghwgyws L wwppbp poppnpughtt b tnpuwinpughtt hhywunmpmnitutph hbwn: Uju hbwnw-
qnuintpjul tyuwwnwl kp puguhuwynt] hwyjuljui ynynijjughuynd H qnpénth gkuh rs800292,
rs1061170, rs434535 tquljh uniyjininhnuyghtt ynjhdnpbhquubph htwpuwynp wunghwgnidp hotidhl
Yupduwsh htwn: Uy tyuwnwynyg hpuuwbwgyt) k uogws wynhunpdhquutph 136 hotidhl jupywsny
hhjwunubph b 225 wpnnoutph PCR-SSP dbkpnnny YU uunipubph ghinnhywynpnid: Unwugjws
wnyjutph yhdwugpuut Epnidnipiniip juwnwpyty E MThpunth x2 wkunny: Uwubwynpuytu
gnyg t wpdl), np hwjjujwi ynwyniughuynd Yndykdkunh H gnpénth qkup rs1061170°C U
rs424535*A dhunpuyhtt wikjukpp hwinhuwinud &u phuljh, hull rs800292*A dhunpuyhtt uykp
wuwownwwihy gqnpdéntutp hotidhly Yupdwsh hwdwp: Zwdwduyt unwgdws wpogniupubph H
qnpénuh  ghth  rs800292, 151061170, rs434535 bLquljh uniyinnhnuyghtt - wnihunpdhqdubkpp
ubipqpudyws ki hotidhly jupdwsh wuwwnngkubgnud:

Polblply qupywd - ndwjEdkiunh H gnpdnl — kqulh inijjknunpnughi wynyhunpphqubbp
®akrop H cucremsr KoMIUIeMeHTa IIpeACTaBiIfeT COOOM CHIBOPOTOYHBIHM I[IMKOIPOTENH,

KOTOPBII‘/‘I perynupyer a]IbTepHaTI/IBHI:Jﬁ IIyTh aKTHBAallMM KOMILIEMEHTA. C u3MeHeHUAMU HYKJIE€O-
TH,Z[HOfI II0C/Ie I0OBATEJIBHOCTU B I'€He @aKTopa H cBs3anbr MHOTrME BOCIIAIUTEIBHEBIE U HEOBACKYy-
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JApHble 3aboneBaHuA. lleqbpl0 JAHHOTO WCCIeZOBaHUA OBLJIO M3ydeHHMEe BO3MOXKHOM
accoIalluy OSHOHYK/IeOTHAHBIX mnoiaumopdusmos 15800292, rs1061170, rs434535 rena
tdaxropa H c umemuveckum uncynsrom (M) B apmsuckoit momyssuun. g 910l nenu Guin
renorunuposansl o6pasusr JTHK 136 Gompmsix VM m 225 370poBBIX JIHMI apMAHCKOMH
IONyNANUHN. ['€eHOTUIMPOBaHMe IIPOBOAMIM METOJOM IIOJMMEDPAasHON IIeIHOM peakuuu co
crnenubuyHbIMU K HocaenosarenpHoctu mpaiimepamu (PCR-SSP). Cratucruueckuit anamns
IAHHBIX IIPOBOJYUICA cOracHO Kpurepuio x* ITupcona. CoriacHO IOIy4eHHBIM pe3yJbTaTaM,
rs800292, rs1061170, rs434535 momummopdusmsr reHa dakxrtopa H BoBiedeHBI B IlaToreHe3
WIIeMUYeCKOTO HHCYJbTa. B wacTHOCTH, 6BUTO moKaszaHo, uTo 1s1061170°C u 1rs424535*A
MUHODHBIe aJUIeJM IOJOXKUTeIbHO accomuupyior ¢ MU, a rs800292*A mMuHOpHas ajurens
ABJIAETCS 3AIUTHBIM (GaKTOPOM /I apMAHCKOM IOy JIAIUH.

Hmemmvecknii uacyIsT — H paxrop KoMIreMeHTa — O4HOHYKI€OTHAHBIH TOTHMOPPHIM

Complement system is one of the key factors gengrahd maintaining inflamma-
tion in the arterial intima and plays a criticalerén post-ischemic inflammation [2, 3, 13,
25]. CFH is a serum glycoprotein that regulatedftinetion of the alternative complement
pathway in fluid phase and on cellular surfacekintls to three sites on C3b and destabili-
zes the alternative pathway convertase C3bBb,aaisoas a cofactor for complement fac-
tor 1. CFH protein consists of 20 short consenspgats (SCR). The SCRs contain binding
sites for C3b, heparin, sialic acid, and C-reaqtikatein (CRP). The CFH gene is located
in chromosome 1 (1g32), sequence variations ilCtid are linked to many inflammatory
and neovascular diseases, such as age-relatedamadegéneration (AMD), hemolytic ure-
mic syndrome (HUS), Alzheimer's disease (AD), dighetinopathy (DR), coronary heart
disease (CHD), IS [5, 15, 18, 22, 23, 24].

162V (rs800292) and Y402H (rs1061170) are codirgiene nonsynonymous SNPs
in CFH gene. G>A transversion in exon 2 of the @féde results in a change in the amino
acid sequence from Val to lle at position 62 of@teH polypeptide in SCR2, which inclu-
des a C3b binding site. A CFH lle62 variant disptayreased binding to C3b compared to
CFH Val62, and is also a more efficient cofactarféxtor | in the proteolytic inactivation
of C3b [20]. CFH SNP Y402H characterizes a T>C su®n in exon 9, which results in
a Tyr to His change in SCR7 domain, which bindsaniepand C-reactive protein. CFH
402H variant showed reduced binding to CRP, contpasith 402Y variant [12].
Rs424535 is one of tag SNPs in the CFH gene add teaA>T substitution in intron 17.

In the present study, we evaluated the potentsddation of the CFH rs800292,
rs1061170, rs434535 SNPs with IS in an Armenianufadion.

Materials and methodsStudy populationin total, 136 patients with first episode IS
(males/females: 71/65; mean age *SD: 50+9.7 yeard)225 healthy subjects (males/females:
154/71; mean age +SD: 42.6+9.2 years) were enrafigtlis study. All subjects were unrelated
Caucasians of Armenian ancestry. Patients were tatigpd in the Medical Clinic N2 of the Yere-
van State Medical University. Diagnosis of IS wasédxd on clinical history and neurological exa-
mination and was confirmed by brain computer torapfy (CT) imaging and basal laboratory
tests. Stroke subtype was classified accordingQAST definitions [1]. Stroke severity was sco-
red using the National Institutes of Health Str@aale. Among IS patients involved in this study
30 had cardioembolic stroke, and 106 - large vesthrothromboembolic stroke. Fifty-three pa-
tients presented anatomically relevant CT hypodansas in cortical-subcortical parts of cerebral
right hemisphere, 78 - in left hemisphere andrbbrain stem. In this trial, patients with a modera
tely severe baseline strokes (median score of £r¢ mvolved; lesion volume + SD 174.9+156.7
cm3. Among IS patients 89 had hyperlipidemia, 70 aderial hypertension, 32 had atrial fibrilla-
tion, and 53 had coronary artery disease; 63 patiaere nicotine-dependent (cigarette 5 smo-
kers), and 34 were alcohol consumers; 62 patieadspositive family history of IS (39 -maternal
heredity, 22 - paternal heredity, 1 - both). Heabhbjects (controls) without family history of IS
and myocardial infarction were recruited amongtitoed donors of the Erebouni Medical Center
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of the Ministry of Health (MH) of RA and had no tusy of previous ischemic cerebrovascular
event. Healthy controls had no serious medicalrd&n including coronary artery disease, atrial
fibrillation, arterial hypertension, and hyperlipitiia, or treatment during the past 12 months. At
the time of blood sampling they do not have symptahlS or a transient ischemic attack. No
special studies have been performed to assessdigeeps of atherosclerotic process in healthy
subjects group. Exclusion criteria for all subjeicidude past or present history of neuropsychiat-
ric disorders, metabolic disorders, myocardialrictian, oncological and immune system diseases.
All subjects or their legal representatives gawartinformed consent to participate in the study,
which was approved by the Ethical Committee of th&tifute of Molecular Biology NAS RA
(IRB #00004079).

Collection of blood samples and extraction of gerobBiNA

About 5 ml of venous blood was collected from eatidy participant by venipuncture
and transferred to EDTA-containing tubes. Blood dampf IS patients were collected on days 1-
4 of stroke onset. Genomic DNA was isolated froeslir blood samples according to the standard
phenol-chloroform method and stored at -30°C uantihfer use [16].

Genotyping of CFH rs800292, rs1061170, rs434535 SNPs

All DNA samples were genotyped for CFH rs80029206411.70, rs434535 SNPs using
PCR-SSP under earlier described conditions [4]pAthers for the PCR-SSP were designed using
the genomic sequences in the GenBank (http://wwvumlalbnih.gov). The primer sequences for
three mentioned SNPs were as follows:

1. CFHrs800292: reverse 55CCTTCCTGCATACCATTATTAC forltele, reverse
5'CCTTCCTGCATACCATTTTAT for A allele, constant forward
5'GACCTGTGACTGTCTAGGC;

2. CFHrs1061170: reverse 5CCCTGTACAAACTTTCTTCCATG for 2k, reverse
5'CCCTGTACAAACTTTCTTCCATA for T allele, constant forward
5'GTTAGTAACTTTAGTTCGTCTTCAG;

3. CFHrs424535: forward 5° GAGAACAGCAGCAGAGGAAA for @llele, forward
5'GAGAACAGCAGCAGAGGAAT for A allele, constant revee
5'GCCTGGTAAACAATGCCTCT.

The presence/absence of allele-specific amplicaswisualized by electrophoresis in 2%
agarose gel stained with ethidium bromide.

Statistical analysisDistribution of genotypes for the rs800292, rs10@1land rs424535
SNPs were checked for correspondence to Hardy—Wegnequilibrium. To reveal a potential
association of these SNPs with IS, their genotygtlele, and phenotype frequencies (carriage
rates) in patients and controls were compared.sidraficance of differences between allelic and
phenotype frequencies in study groups was detedmirsing Pearson’g2 test. The odds ratio
(OR), 95% confidence interval (Cl), and Pearson’sajue& were calculated. All tests were two-
sided with 95% significance level<£p.05). P values adjusted by Bonferroni multiple ection
approach ang0.05 were considered significant.

Results and Discussionfo assess potential association between CFH rs@0029
rs1061170, rs424535 SNPs and IS, genomic DNA sangflpatients and controls were
genotyped for the selected polymorphisms. All ggpetfrequencies of the three selec-
ted SNPs followed the Hardy-Weinberg equilibriumaih subjects (p>0.05). Estimated
genotype and allele frequencies of CFH rs10611d0rs#24535 SNPs were similar and
of CFH rs800292 were different to those reportadsoropean population in public ge-
netic database (http://www.ncbi.nlm.nih.gov/SNPheTdistribution of CFH rs800292,
rs1061170, rs424535 variants in both groups isemtesl in tab. 1. Regarding CFH
rs800292, there was a significant decrease inrdguéncies of A minor allele (p=0.01,
pcorr=0.03) and carriage of this allele (p=0.006prp=0.018) in IS patients compared
with healthy controls. According to the results081170*C and rs424535*A minor
alleles frequencies were higher in patients thaeoimrols (p=3.0E-6, pcorr=9.0E-6 and
p=2.1E-5, pcorr=6.3E-5 respectively). Accordingthe carriers of these alleles were
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overrepresented in patients compared to controts0.0002, pcorr=0.0006 and
p=8.0E-6, pcorr=2.4E-5 respectively).

Tab. 1. Genotype and allele frequencies of CFH polymorphisnS patients and controls

Genotype distribution Allele distribution

(%) (%) Carriage
Pvalue (%) Pvalue
o
SNP ID ratio
_ Controls o (95%
IS (n=136) (n=225) 1S Controls (95% ClI) cn
(Pcorr) IS Controls| (pcorr)
GG 117(86) |GG 166(73.9 55997 3)( G 387(86) |  0.01 052 0.006 | 0.47

GA17(12.5)| GA55(24.5
AA 2(15) | AA 4(1.7)

TT 32(23.5) | TT 96(42.7)
rs1061170 TC 67(49.3) | TC 104(46.2

19(14) | 59(26.2)

1$800292) A21(7.7) | A63(14) (0.03) |(0.3-0.86) (0.018) | (0.26-0.8)

0.0002

104(74.5)| 129(57.3) (0.0006 | 242

T 131(48.2) [T 296(65.8 3.0E-6 2

CC 37(27.9)| cC 25011 1] C 14LE1B)C 154(3492) | (9.0E-6) | (1.52:2) ) (1.5-3.7)
AA 49(36) | AA 35(15.6) 8.0E-6
A155(57) |A183(40.7 | 2.1E-5 0.52 g 0.33
5424535 AT 57(42) | AT 113(50.2) 1175000 froniao's | (6.aps) |(038.07) | 8764 | 190(84.4) (24E5) | (0% o,

TT30(22) | TT 77(34.2)

Many studies demonstrated involvement of CFH irhpatechanisms of IS [3,
13, 25]. It is clear from in vitro and in vivo stied that complement activation implicate
end-organ damage in CHD and stroke [13, 19]. Cl890292 and rs1061170 SNPs lead
to structural changes affecting the ability of Ctetbind C3b and CRP respectively and
so changes the activation of the alternative paghd@, 19]. This study explored the po-
tential contribution of the CFH rs800292, rs10611/8324535 SNPs to IS. The results
obtained indicated implication of these polymorpissin pathogenesis of IS.

CFH rs800292 associated with a decreased risk KD Asignificant decreases in
the frequencies of A allele and AA genotype forO&892 were observed in DR patients
compared with diabetic controls (pcorr = 0.04, OR.Z2; pcorr = 0.015, OR = 0.51,
respectively) [9, 22]. The present study demonstr&FH rs800292*A minor allele ne-
gative association with 1S and protective effedeast in Armenian population.

Recent findings indicated CFH rs1061170 associatiith AD, HUS, AMD, as-
sociations with CHD risk showed conflicting resultisus, in a prospective study with
5,520 men and women from the Netherlands, the CBE2¥ polymorphism was as-
sociated with an increased risk for myocardialiictian [6, 10, 11, 24]. However, these
results have not been consistent in several casgetatudies [14, 17]. Also, Volcik et
al., evaluated the association of the Y402H polyhm with CHD, IS, and carotid ar-
tery wall thickness (intima-media thickness), andrfd that the CFH 402H allele was
associated with an increased risk for incident Caid IS in whites [21]. In the present
case-control association study there was a sigmifi;xcrease in the frequencies and car-
riage of CFH rs1061170*C minor allele (402H) in p&tients compared with healthy
controls in Armenian population.

Only a limited number of studies have explored ptig¢ association between
GFH rs424535 and diseased conditions. Thus, GFR463b showed an allelic asso-
ciation with HUS [7]. In case-control study with®8chizophrenia patients and the same
number healthy subjects of Armenian ancestry thel €@424535*A minor allele was
associated with schizophrenia [8]. Our study alseealed rs424535*A minor allele of
CFH as a risk factor for IS in Armenian population.

Since the present observation refers to one giepulption (Armenian), the re-
sults should be replicated in other populationsfietgroups. Another limitation of the
present study is relatively small sample size ([@8&ents and 225 controls).

Our findings suggest CFH rs1061170*C and rs424536tiAor alleles as a risk
factors, rs800292*A minor allele as a protectivetda for IS at least in Armenian
population.
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The gender-related differences of some biophysieshmeters of rat erythrocyte ghosts
are investigated by spectrophotometric method utiegfluorescent probes ANS and pyrene.
Data obtained show that the ghosts of male raheosgytes are more negative charged than fe-
males’ and the straight of the bounding of periphgroteins with lipid bilayer for female
erythrocytes is less then for males’. The viscosityemale erythrocyte ghosts is more, but the
compactness of the packing of phospholipids indlipilayer is less then in males’, while the
microviscosity of male erythrocyte ghosts is mdrert females’. These results testified that, in
all probability, there are structural and functibgander-related differences in membrane level
and these sex-related structural specificitieseadf membranes can underlie the gender-related
differences in pharmacokinetics and pharmacodinsumic

Gender-related differences — erythrocyte ghosembrane structure

Uy kljinpubpmpnitinpuyghts Ukpnnni] htinwgnuinly o wpuiljut b hquiju ubnh wnbibinibk-
nh tphppnghtnught wndtptph npng Yuwdhghululb suhwihttpp dyniptugknnught qnimtph
ULU-h b whpkuh, jhpundwdp: Unugqus wndjuyubph hudwdwy, hqujut ubnh wpwbdyuyubph
Ephppnghniughtt punubipubph puguuwlwi (hgptt wykh Uks k pub wpuljwbubph dnwn, vwljuyl
supuitwugh uyhnwynigibph thyhguiht bplpkpnh htn jugh nidb wdbh Uks b wpuljub ukoh
wnbbwnubph Ephppnghnubph punuuptbpnud: Cunubplbtph dwémghlnipmiup wdbjh ks &
hquiwi ubkrh wpwbdyulubph Unw, wjun phypnwd, bpp (hwhnutph  hwpbpudnpldwi
Undyulunnipmniit wykh thopp k put wpulut ukinh wntbwnubph phppnghnughtt punuiiptbpnud:
Cun npnud, hypndwsmghynipiniip wpufut weubkntbph phppnghnughtt punuipttpnid wdtjh
ubs b Unwugjus nfjujutpp Jyuynud B uyt dwuht, np woluw &b bujut jurmgjuspughtt b
dmuljghntiuy  wnwppbpmpmibiibp wpwlut b hquljwb ubknh wobblnubph  Ephppoghinugh
pwnuuputph  Uhol, npnup wbhpwdbipm Lt hwpdh  wetl  pwpdujulhubnhjuljuit
bupdwljunhtwdhjuljut hbnwgnunmpynitubph dudwbwly:

Utkn-ljupyuy imupplpnipin bbkp — Eppppnghuughl punwiphbp — Jkdppuah Jupnigijudp

VccnemoBats! onpe/iesieHHbIe 610(U3IIeCcKe TapaMeTPhl SPUTPOIUTAPHBIX TeHel y KPBIC
MY>XCKOTO M >X€HCKOTO II0JIa CIeKTPO(IIOOPOMETPUYECKUM METOOM C IIOMOIIBI0 (rroopec-
nenTHsIX 30H10B AHC-a u nmupena. ITokasaHo, 4To OTpHUILaTe/IbHBIH 3apsAs, TeHei SPUTPOLIUTOB y
ocobeif MyXCKOTO IIOJIa MeHee BBIDOKEH, 4eM Y ocobeii >xeHckoro mosa. Cuaa cBasu
neprudepryeckux GeNKOB C JHMIUAHBIM OHCIOEM Yy TeHeil SPUTPOIUTOB CAMOK ciabee, 4eM y
camiioB. Mem6paHa SpHTPOIHTOB CaMOK 0ojiee BA3Kad, YeM y CAMIIOB, HO IIPH 3TOM YIAKOBKA
JIMIIMZOB B GHC/IOe y HUX MeHee KOMIIAKTHA. MMKpOBA3KOCTh MeMOpaH y CaMI[OB BEIIIE, YeM y
camok. [lomyueH-Hble pe3ysbTaThl HAIOT OCHOBaHME IIOJIAraTh, YTO KMEIOTCS CylIECTBEHHBIE
OTINYUA B CTPYKTYPHO-(GYHKIIMOHAIBHOM COCTOSHMM MeMOpaH CaMIOB M CaMOK, KOTOpEIe
HeoOXO¥MO YIUTHIBATh IIPU (hapMaKOKMHETHIECKUX 1 (papMaKOJMHAMUYECKHX UCCIIeOBAHIAX.

Ilos-3aBHCHMEIE pA3THIHA — SPHTPOLHTAPHEIE TEHH — CTPYKTYPa MeMOPaHFI

72



GENDER-RELATED DIFFERENCES OF PHYSICAL PARAMETERS-®AT ERYTHROCYTE MEMBRANES

Gender-related differences have been well desciibptiarmacokinetics and cont-
ribute to the interindividual variation in drug gasition, therapeutic response, and drug to-
xicity [2, 8, 9]. It is well known that drugs musaverse across biological membranes via
simple diffusion or physiological transporters toguce therapeutic efficacy [13]. Gender-
associated differences in transport processes rfdogenous and exogenous substrates
have been reported in various organs of the baayuding kidney, liver, intestine, and
brain, for rats, mice, and humans [1, 12, 20, 2], Zdditionally, kidney cortex brush-
border vesicles isolated from female rats, exhifsiteased membrane fluidity compared
with ones isolated from male rats [4]. Gender-salatifferences in drug therapeutic res-
ponse have not been extensively studied in memblewred; however, differences in trans-
port systems could contribute to interindividuafiaaility in pharmacokinetics and phar-
macodynamics.

It is well known that the functional state of celembrane depends on the lipid-
protein interactions in belier, which are determitige membrane structure [3, 5, 6]. We
are suggested that the above mentioned sex-assbdiéferences in drug therapeutic res-
ponse are the result of the gender-related stmldifferences of membranes.

Erythrocyte membranes are convenient models fasinyation of bilayer proper-
ties. Therefore, for testing of our hypothesis sdnophysical parameters of rat erythrocy-
te membranes indicating the structural state afybil were investigated.

Materials and methodsThe erythrocyte ghosts of 150-200 g male and fernatbred
white rats are served as an object of investigatiBiood is prepared by the method of cardio pun-
cture[24]. The isolation of erythrocytes, preparation ofitineembranes and formation of ghosts
was carried out by Dodge method in our modificafigh Particularly, we have used the solution
containing 0.145\ NacCl, 0.02 M Tris/HCI (pH 7.6) for red cell isolatipwhich allows us to in-
crease the membrane outcome.

The biophysical parameters of erythrocyte ghostsirarestigated by spectrophotometric
method using the fluorescent probes 1-anilinoreied8-sulfonate (ANS) and pyrene.

ANS is a water-soluble, non-penetrating probe witlit negative charge, which reacts in
the sites of protein—lipid connections in the ceilface[10, 16, 23. The bounding parameters of
this probe with membrane are served as indicatorseivealing the molecular reconstructions in
membrane surface structure.

Pyrene is a hydrophobic, membrane-penetrating prbbe usage of this probe allows de-
termining intramembrane changes, particularly thenérsion degree of membrane proteins in li-
pids, polarity in bilayer, membrane viscosity anidnoviscosity[17, 19.

For getting the whole picture, fluorescence paramsedf ANS and pyrene have measured
in the same ghost samples. At the same time, f@aliang the role of non-structured proteins, the
isolation of erythrocytes and formation of ghosasécarried out in two samples: directly from the
mass of erythrocytes after the tree-time washingmiis-buffer (0.0145M NaCl in 0.02M
Tpuc/HCI, pH 7.6) and from the mass of erythrocytesréfie three-time washing in 0.9 %-NacCl
solution.

ANS fluorescence of each ghost-containing simpke iaasured under the conditions of
constant membrane-protein concentration (0.3 mgdyifjtration with ANS (5-100 uM), and un-
der the conditions of constant ANS concentratioqukB) by titration with different protein con-
centrations (0.1-0.6 mg/ml). The obtained data hexgressed in reversed coordinates, and the
graphics have made by Klof23]. The rate constant of reaction (Kc) and the amanfnt
ANS-bounding centers (N) have counted by formulaSoétchard23]. The concentration of
proteins in samples is determined by Loty

The measurement of fluorescent parameters of pygepeessing the immersion degree of
membrane proteins in lipid bilayer was carried loyitmethod described if19], in accordance to
which the isolation of erythrocytes and formatidrgbosts have carried out in two samples as des-
cribed above.

The fluorescence of ghost-containing suspensiog,in 284 nm and.mi< 334 nm is de-
termined for estimation of fluorescence of tryptapih groups.
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The immersion degree of membrane proteins in ligldyer is estimated by inductive-re-
sonance mechanism in triptophanil-pyrene systeneflgriafter the measurement of triptophanil
fluorescence, 30 pl ethanol solution of pyrene vi@i® pmol/l end concentration is added to the
ghost-containing suspension.

The part of fluorescence of triptophanil groupsaaging at a range not more than one
Fester radius calculated by formula: P =-Kj/F, where k is a fluorescence of triptophanil
groups before pyrene is added, F is the same ptrarafier the probe adding expressed in
conventional units of fluorescence (CU).

The constant of the degree of relationship betvikerperipheral proteins with membranes
calculated by formulak= |(P;-P,)/P4|, where PRis the value for ghosts obtained from erythrocytes
washed in Tris-bufferP, is the same parameter value for ghosts obtainaeh frythrocytes
washed in NaCl solution.

Membrane microviscosity is estimated accordingalues of ratios 1370/ 1470, 1390/ 1470
fluorescence intensities of pyreneiify=284 nm. The increase of these parameters in ecjte
membranes testifies the increase of microviscasitthe decrease of the hydrophobic volume of
the zone of protein-lipid contadis7, 1§.

The values of ratios 1370/ 1470, fluorescence isi®s of pyrene ife= 340 nm in all
investigated samples are measured for estimatieisobsity of lipid bilayer.

The polarity in the environment of pyrene, which ttee parameter estimated the
compactness of the packing of phospholipids irdlipiayer, is estimated by the,d/ lsg ratio of
pyrene imke,= 340 nm.

All measurements have done in 1cm3 quartz cuvettethe room temperature by the
spectrometer Hitachi MPF-4 (Japan). The resultsexy@essed in conventional units (CU) of
fluorescence.

For each point of measurement the ghosts of erggtes isolated from 6 animals are used
and each considering point is taken as an averfab@ measurements.

Statistical processing of results is done accortbripe Student’s t-parameter.

Results and DiscussiorAs stated above, the isolation of erythrocytes fantha-
tion of ghosts is carried out in two samples: dlsefrom the mass of erythrocytes after
the three-time washing in Tris-buffer and from thass of erythrocytes after the tree-
time washing in 0.9%-NacCl solution.

The comparison of Kc for males and females in loaes of erythrocyte washing
revealed the gender-related differences (tab.d,)aS in the case of Tris-buffer washing,
as after the NaCl washing, the values of investijgtarameter for males is less in
comparison with females by 34,48% and 58.54%, daogly. The ANS molecule has a
single negative charge [10, 23] and its affinitynbembranes, consequently the mean of
Kc, practically depends on the surface charge o$tgh So, we can suggest that the surface
of ghosts of erythrocytes of male rats are morategcharged than females’.

Table 1. The amount of ANS-bound centers (N) and the mtstant (K) of ANS binding
reaction with the ghosts prepared from the massydiirocytes after the washing in
Tris-buffer (0.0145M NaCl in 0.02M Tris/HCI, pH 7.6) and from the mass of
erythrocytes after the washing in 0.9 % NaCl fondée and male rats

ANS bounding parameters Washing solution of epgdities Female Male
K. (x10' mol?) Tris - buffer 0.58 +0.09 0.38 £ 0.04
0.9 % NaCl 0.41 £ 0.05 0.17 £ 0.0p
N (x10° mol/img proteins) Tris - buffer 11.40+1.85| 11.77+1.54
0.9 % NaCl 11.51+1.13 17.67+4.00

p<0.05

In accordance with the data introduced in the stale (tab. 1), the mean of, kf
ANS has changed depending of the way of washingaffer the washing in 0.9 %-NacCl
solution it has decreased by 29.31% in female sr&bt67% in male rat erythrocyte ghosts.
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Taking into account that the NaCl washing of membsainfluenced on the lipid
belayer-peripheral proteins interactions, it isidadly to suggest that the decrease of the
affinity of membranes to ANS is a result of the mipas of the amount or the
conformational state of peripheral proteins. Bus ibbvious that the revealed change of
K. is more significance for males’ (for 2 folds).dar opinion it is stated about the gen-
der-related differences in membrane surface spateicularly in the lipid belayer-peri-
pheral proteins interactions.

The analysis of the values of N show (tab. 1), thiastparameter for the ghosts of
erythrocytes of females was not changed dependingashing method, while for the
males in the case of NaCl-washing we revealedinbeease of the amount of ANS
bounding centers with the ghosts by 50.13% in ampvith ghosts of Tris-buffer wa-
shing erythrocytes. It is necessary to state, tatvalues of the amount of ANS boun-
ding centers with the ghosts is the same for femahd males in the case of erythro-
cytes washing in Triss-buffer, while the NaCl waghbrings to the increase of N for
male erythrocyte ghosts by 53.52% in compare watindles’. These results allow us
suggesting that the NaCl washing of male erythesj¢ads to the charge redistribution
on the surface of cell membrane, which, on the lwaned, brings to the increase of the
amount of positive charged centers, which are #ngets for ANS bounding. On the
other hand, in all probability, the denudation efjative charged groups also takes place,
which is clarify the decrease of affinity betweeN® and ghosts, consequently Kc. On
the bases of this point of view, the absence ottienges of investigated parameter for
female ghosts depending on the way of erythrocyséshing, testified that the lipid
belayer-peripheral proteins interactions in thessmioranes are differ from males’. We
are suggesting that the straight of the boundingesipheral proteins with lipid belayer
for females is less then for males and even the@uffer washing brings to their remo-
ving, thus in female ghosts for N we have not aiffgiznces depending on the washing
way. It is following that the same values of N netiass of gender in the case of Tris-
buffer washing is due to the changes of female tghiasa result of removing of periphe-
ral proteins. The investigations with the help gfgme have shown that the immersion
degree of peripheral proteins in erythrocyte memésaof female rats is more by
127,59% in compression with males’ (fig. 1). In @mtance with[ 19] , it is testified
that the strength of relation between peripheraitgins and membranes for female
erythrocyte ghosts is less than for males’, whiadnfcms our above mentioned
suggestions.

So, in the bases of the obtained data we propesehtt membrane surface struc-
ture of rat erythrocytes is gender-related.

09
02

07 I
06
05
4
04
03
02
01
0 .
Female Male

Fig. 1. Immersion degree (K) of peripheral proteins irtleiycyte membranes for the erythrocyte
ghosts prepared from female and male rags,(4=0,66+0,11 K;,=0,29+0,04).

The analyses of microviscosity, viscosity and pblan the depth of membrane
show that the values of investigated parametersotdepend on the way of the prepara-
tion of erythrocytes (tab. 2):7t/ 1470 and ko 1470 ratios of pyrene fluorescence in the ex-
citation wavelength= 285 nm indicate the membrane microviscosity, ls7o and k¢ lg0
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in the excitation wavelengtt=340 nm indicate the viscosity and polarity in thepth of
membrane, accordingly. Data introduced in the talbleve show, that these parameters
are gender-related. So, the microviscosity of medgthrocyte ghosts is more then
females by 127.08%, which can be interpreted ifngkaccount above mentioned data
testifying that the straight of relation of peripaleproteins with membranes is less for
females’ ghosts. The analyses of viscosity andrjtplan the depth of membrane have
revealed small, but reliable gender-related diffees. So, they are more by 16.48% and
21.52% in female erythrocyte membranes, accordifiglly. 2), which are testified that
the viscosity of female erythrocyte ghosts is mord,the compactness of the packing of
phospholipids in lipid bilayer is less then in ngle

Table 2. |57¢ 1470 and bod 1479 ratios of pyrene fluorescence in the excitationelength
A=285 nm andahd l470and bsd lzg in the excitation wavelengi+340 nm in the
ghosts-containing solutions prepared from the rafesythrocytes of female and male
rats after the washing in Tris-buffer (0.0IMBNaCl in 0.02M Tris/HCI, pH 7.6)
and from the mass of erythrocytes after the washiig9 % NacCl , *p<0.05

Fluorescence ) emission 285im 340um
parameters | A exinction I37d/la70 I390/la70 Ia7d/laz0 I370/1300
Male Tris-buffer | 3,69+0,49 3,25+0,43 0,91+0,01 0,79+0/07
0.9 % NaC| 3,41+0,48 3,4610,56 0,91+0,01  0,79+0,08
Female Tris-buffer| 1,62+0,17 1,61+0,16 1,06£0,00 0,95+0,07
0.9 % NaC| 1,49+0,32 1,38+0,19 1,07£0,1L  0,96+0,06

Author in [15] introduced data about the lipid carajtion of erythrocyte memb-
ranes of male and female rats. According to théeret are significance gender-related
differences in both phospholipids content and casitipm and in cholesterol content of
membranes. In male erythrocyte membranes choléstentent is more by 21.68% in
compeer with females. It is well known that the rbeame cholesterol content is defined
the viscosity of membranes: as higher is it, as isthe membrane viscosity [5], which
is observed in erythrocyte membranes of malesompmeer with females’. The polarity
in the depth of membrane depends on the compacbfes®e packing of membrane
phospholipids in inverse manner: as “distended"ptheking, as polarity is higher. In ac-
cordance with our results, the compactness of #ukipg of phospholipids in lipid bi-
layer of male erythrocyte membranes is more thenafes’. On the other hand, the
viscosity of female erythrocyte ghosts is more, thet compactness of the packing of
phospholipids in lipid bilayer is less then in n&jewhile the microviscosity of male
erythrocyte ghosts is more then females’. Thesealteetestified that, in all probability,
there are structural and functional gender-reldiéfidrences in membrane level. So, we
arrive at two conclusions. At first, the gendemafmals is an important factor, which is
necessary to take into consideration in membrandiet. And the second, the sex-
related structure specificities of cell membranem anderlie the gender-related
differences in pharmacokinetics and pharmacodinamitoduced above.
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zkinwqnualy £ 2013 pourgphy-hnihu undhutibphte Swnlpuwt thoynd Ghnudw (Entwgnpugh
wnpbbput b hwpw-wplduyub jwbgkphtt hwpnn  oppwbtipmd (Abnuippnihp, Ynwnuyp' Zwb-
pudui, Nnowpkpn) b @hpuwph (kptwdmnp twhwbpiughtt gnuumd quyph wény, hswbu twl
hnnuyhtt b withny wuwplwitbkpnud dwlpyny mpgunund pkhwbwnipguinfwi nkuwljhg (Ziziphora
clinopodioidesLam.) dptpqws junup: dhpp tpqwd opowbkpnid huwynbwupbply] & Juyph wénn
Z.clinopodioides h wnujnijjughwitpp b npnpyly £ tpwtg hnudpughtt wuwpwpubph junmpniup:
Zhwnwqgnuynn popnp idnubph dwipunhnwlughtt ntunidbwuehpontpjut wpiyniupubpp gnyg bu ndb-
L op punhwtnip wodwdp, Z.clinopodioidesintuwlhg dptpus hnulppp' wddwb phwlyhduyulju
wuydwitbphg b dpwljdwt wpwdtwhwwnlnipniitiphg wiluwh, hnuujwswpwunptt hwdwpdtp
k: Z. clinopodioidespnijup Upwlnyp ubpnuknyg, Yuptjh b yuwbwywil] wbuwlh wiunndhuljob
wpwidtwhwnlmpniutpp U hwenpmpjudp  hpwlwbwgit) hnwdph  uwnwinupuuynpdut
qnpéplipwgp:

Mipgunund Juyph pkhuwbunipgubdwl — hnpuyhl b wihny dowlngpe -
vwhpugpuinwuyghl JEpniénipnt i

VicenenoBaack TpaBa AUKOPACTYLIEro Buza 3u3nudopsl nmaxy4yxosuaHoii (Ziziphora clinopodioides

Lam.), cobpannas B ¢dase uperenus B ampese-utone 2013 r. ¢ ropusix paiionos (I'erapkynuk, Koraiik:
AsnxasaH, Boxua6epz) u ¢ ropHoit uenu Texcapu, Ipuiexaineil K BOCTOYHOMY U I0r0-3aIIaZIHOMY CKJIOHAM
T'eramcKoro ropHoro xpe6ra, a TaKXe TpaBa 3M3H(OPHI AXyIKOBH/-HOM, BEIPAIIEHHAsA KaK B IOYBEHHBIX
YCIOBHSAX, TAK ¥ B YCIOBHSAX MAPOIOHUKU. B BhINIeyKa3aHHBIX pailOHAX GBUIM OGHAPY)KEHBI MOy IAIUI
zukopactymero suzpa Z.clinopodioides n Gsuta ompeneneHa IUIOTHOCTH 3aIlacoB CHIPbs. Pesysbrars
IIPOBeJEHHBIX MUKPOCKOIMYECKHX WCCIeJOBAHUI IIOKAa3aIHd, 4YTO BCe COOpaHHbIe O6paslpl BHAA
Z.clinopodioides He3aBucHMO OT NMPUPOAHO-KIMMATUYECKUX YCJIOBUH ITPOM3PACTAHMA M OCOGEHHOCTEMH
06paboTKy, TUCTONOTrMYecKu HpeHTHYHbL. Kynsrusupys pacrexue Z.clinopodioides moxHo ycrmeurno
[O/IIeP)KUBATh YPOBEHb aHATOMHMYECKMX OCOOEHHOCTel BHJA M Peajn3oBaTh MIPOLECC CTAHAAPTHU3ALMN
CBIPBSL.

Buszmr@opa naxyIKoBHAHAA — IOYBEHHAA H OeCIIOYBEHHAA KyIETYPa — MHKPOCKOITHYECKHEH aHATH3

Wildly growing species of the grasses Ziziphora clinopodioides Lam., collected at the flowering stage
in April-July 2013 from the mountai nous regions (Gegharkunik, Kotayk: Hankavan ,Voghjaberd) and from the
Teksari mountain range, which adjacent to the eastern and south-western slopes of the Geghama mountain
range as well as the grasses Ziziphora clinopodioides Lam. growing both in soil conditions and in hydroponics
were investigated.

In the above-mentioned regions, the wild growing populations of species Z.clinopodioideswere
recorded, and the density of raw materials resources was determined.
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The results of microscopic examination showed that in genera all the samples of the collected forms of
Z.clinopodioidesyregardless of the climatic conditions and the characteristics of the germination processing
were histologically identical. Thus, cultivating the plant Z.clinopodioidesit becomes possible to maintain the
level of anatomical form and to implement the standardization of raw materials successfully.

Zizifora clinopodioides Lam — soil and unsoil cué4- microscopic analysis

qhpoht muutwdjulnid whpundty uwnmwpynn Jhwljuqpuljut JEipnisnipniubpp
thwunnd  ku, np  phnuywwnpwunnijubph  hwdwoppwphuyhtt - wpnwnpuph  30%-h
unwgdwi  uljqpiwnpnip o Swowynid  pnyubpp, b hwdwpuwphughtt  pnijuyned
mpupwiginip 3-pn phnuuunpuunndyp tkpjuyuinad £ npybu pniuwljut unpuunndy
[5]:

Uju wbuwblymihg hpwinwy b guninud hisybu Juyph wéng, wyiugbu b dowlny
(mhnn U bhnpujhtt  wuwypdwbbbpnud)  poyubphg  Upbkpdwés  hnwdpbph  (uytwdwguy
htwnwgnunudp:  Zknwgnunipjut dkpnnubph  wpphwlijwbwgnudp tnp htnwilwpubp
pugnud dnnnyprpuljut pdoynipjut ke juyunpkt Yhpwnynn poyubph b pniuwljub nlnkph
hwdwlnnuwuh ntundtwuhpiwt b jhpundwb hwdwp: Qpunpnipjut Ea wpdwbwbnad
hwjpbbwlwt  $npuyh npnp  ponrwwnbuwlubp’  dwubwynpuwybu,  Juyph wéng
Eptpuniquyhtt pnyubp’ tpwbg pynud, opplwdwnuqghubph pbwnwihpht wwwnlwing
nipgunund yuyph nkhwwnipguudw (Z.c/ino-podioides Lam.) pniuwinbtuwljp:

Cpplwdwnwuynpubph (Lamiaceae) puwnwuhph Ziziphora L. ginp hp dbe pungpynud k
onipg 30 whuwl, npnip mwpwsjws L Zwpwduyhtt GYpnuyuynud, Uhekphpwljwl snih
dbpdwluypnid b hwpwy-wpldnywit Uupugnid [8]:

Ghunwgqpuljut wypnipibph Jipnisnipyniithg hwynih b qununmd, np npuybu wp-
dtipuynp  Epbpuyninuyhtt  hnudpkp  dhwbquduwj  hbpwilwpughtt o hwdwpdnud
Z.clinopodioides Lam. i1 upw Lupwgtnh Z. bungeana Juz. (syn.Z.media Bunge) whkuwljukpp, n-
pnup hwinhwynud & Uhphph hwpwquyht oppwtittpnid, Uhohtt Uuhuynid b Ununnjhuynud:
Niuwnp, owwn Epypubpnid wyu mbuwubph dywldwt hwdwp wdkgdwt tnp tnwtwlukp B
dowlt), hiywhu b nunidbwuhpdl] dowlnipuyhtt wuydwbitphg Yupdws bptpuyninh
Epwyhtt hiwpwynpnipniutbpn [7];

Mniuuwutnwith Fwgtnipjut Ujpugh dwpgnud hwinhwnn Z.clinopodioides Lam. wnk-
uwlh 4 wnuynijughwitph bptpuyninh pwtwjulwt Jpnwdnipniup gnyg b wiwhu, np
wnuwll) UES pwtwlmpjudp bpkpugnin bt wwpnibwldmd  dndh dwljupnuljhg Uk
pupdpmipjutt Jpu hwinhwynn  wonwynijughwibpnud:  Skphubkpnd wwpniwlyng
Eptpuyniquyhtt gindhlutph dwtpuyplhn ntunudbwuhpnipniip gnyg b wwihu, np phwlyh-
dujuljut  wuydwbiubph  thnothnpunipnithg phndnd B minhny hudbdwnwlut  juy
Eptpuyninh Hph b pubpndnpd hwnfwuhoubph dbdwgdwt dheli  [2, 4]: Ukpluyugdus
ghnwugpujut nfjuitpp dhwipwbwly rwunnd Bu Z. clinopodioides-h’ npujtiu wpdtpuynp
Eptpwniquyhtt  hnwdph  Yhpwodwt  hEpwbwpbbph  dwuht: Zuwjwunwih  $npugnud
hwunhynud i nipgunundbph ziziphora b serpyllacea ukljghwubtpp' hpkug 9 wnkuwljutpng
(Z. capitata, Z.tenuior, Z. persica, Z. rigida, Z. serpyllacea, Z. brantii, Z. raddei, Z.biebersteiniana, Z.
clinopodioides) [1]:

Unyt wpluwnwbiph tyqunuilj £ Zuywunwtth inpuynid uyph wénn, serpyllacea
ubljghuyhtt yunljuing nipgunund nkhwiwnipgutdwt mbuwlh (Ziziphora clinopo-dioides
Lam.) ynunijjughwtnh puguhwjinnudp, upwtg hnuwdpuyghtt wupwnukph, hpybu U° wihnn b
hnnuyhtt yuydwbbbpnud dwlnyp tbppubint htwpuwynpmipnitibph niunudbwuhpnudp b
dwipunhnuljughtt dkpnnny hnudph iwpiuw vinwinupunudnpnudp:

Ldwbwnhy hbnwgnunipnitubpp twhwywydwy jhwinhuwtw Z clinopodioides-h
pudupup hnwlpuyhtt wwowpbbp unbinstng, Juyph wénn b dpwljdnn nkuwlutphg dpkpjus
hnudph phthwljut Juquh pugwhwyndwi b tpuwbgnud wupnibwljynn wnhy ympkph’
dwubwnpuybu, $judnunhnuyhtt qhynqhnubph  $phqhjuwppdhwlutt hwnlnipniuttpp
nuunidbwuppdwt b vnwinupunudnpdut $hghjuphdhuljub dbpngubph dowljdwt hwdwp:

Ynip b dkpny: Zinugnmnnipjuilt iymiphp ko swnuyly 2013 pouwgphi-hnyhu wdhuibphn dhigh
Suminudp b Swnluut thoymu FEnuiw (Entwonpuyh wpbbjuwi b hwpwyd-wpbdnjut jwigkphl
hwpnn ppowttbpmd (Ftnuppnihp, Ynnuyp'  Zwbpwduwl, Anewpkpy) b @hpuwph (Eptwgninh
twpiwntiughtt gnuund Juyph wdnn, hsybu U hopughtt b wihny  wuydwbibpnud  dowljdny
nipgunund nkhwbunipgudw wkuwlhg (Ziziphora clinopodioides Lam.) Uptpwd funwnp:

L.AOP2NBUL, U.2.MNRUULSUL, 2.U.QULUSSUY, 4. NRLPLULSUL, 1.P.NRLPRULEUL
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Upkpuwt gnpéplipugp Juquuljtpydly b U24-h GASP hudwywwnwuhiwt hpuhwbqubph
hwdwduyl [6]:

Znudpughtt wwpwpubph punupdwluwt b Juyph wénn, b dpwlynny wdnipubph dbwpwbtw-
wiwnndhwlu b $hghfuphdhuljut hwdbdwnwlui hbnwgnindwt tywnwuynyg poyuh dowljdwi
qnpdplpwgn junwpyly | 22 @UU Zhgpnynthl wpop bdutph phunhunonnud:

Upwldwb twuwnwlyny Ziziphora clinopodioides-h pthhljutpp phipyl) Eu Ynwuyph spowith
Nnowpkipy gyminh ppowluyphg b waljunplty 5u? uidwb dwljtpbu mukgnn hhnpnynuhuljwmb Jhqk-
wnwghntt thnpdwbnpubpnud, pswtu b hnnuyhtt Wpwlnyph wuydwbbpnud® 40 pnyuh hwpqupyng:
Npuku (guiynip ogunuugnpdyly k 3-15 U dwuthljubph wpudwgény ubl fpwpudp, npp Gwjuopnp
whinwhwigly E KMnOs-h 0.05%-wting (nusnypny: Unnighy k Swnuyl) undnpuljutt hnnuyghtt dpw-
Unypp, npuntn wuwhwwily i wgpnuinbuthuyh puymidws juinbbbpp: dhghnwughwih pipugpnid
pnyubipp utdly o tupjuth Ynnuhg wpwewpldws utiinuht jnwsnypny, pH-5.5-6.5, opwljul 1-2
wquud [3]:

Pnyubpp nhuplyly ko hhppounbhluymd wyphith Yhubpht (12.04.13): Unwghtt hunjwpp
Quunwupyty k swnlpiub thnynud® hmjhu wdujw uljqphle:

Zhwnwgnunipjut dkpny b swpuyl] wypuipughnwlut Jipnsnipiut duue juqinng dwb-
punhnuwljuyhtt JEpmsnipinitp, npp juwwpyl] b ojnuuughtt Gpolnijjup “Micros”  dwljuhph
dwtipunhwnwlny (10x10;10x40):

Uppynibpblp b phbwplnud: Ziziphora clinopodioides pniuwanbuwljh ghinuljut hkwnw-
qnuuinipjutt b gnpstwljutt Jhpwndwb htwpwynpnipmnitubpt wywhnybint hwdwp  sw-
thwquig uplnp k pujupup hnidpught puquyp unbndnudp, npp htwpuwynp £ dhuy Juyph
npuynd hnudpwpwiwlut  nuundbwuppnipniitiph - ppujuwbugdut b dywldwb
htwpwynpnipyniuibph nhinwpdwt ptnphhy:

Cuwn Pwhpweyuith Zujwunwh $npuynid nipgunund Juyph pkhwtwnipguitdwut
wbkuwlip (Ziziphora clinopodioides Lam.) Yhuwpthbph 4dlny hhdtwlwind hwinhwymd k
hunwnwptught  hwdwlbgnippiuutpnud® Thpwlh, Upwquénwnih, [nnojw, beolmih,
Uwwpwih, SEnquppniiuhph, Qutgkqniph (kptwyhtt gninhwljwinipjub puppupnwn jwigkphg
dhtish Ukpadwpquglntughtt pupdniipubpn [1]:

Zudwihp ghnnwpowdh dbpnnny dbp Ynndhg junwpdus ntuntdbwuhpnipniubpp
gnyg wykghl, np Z.clinopodioides-h hnulpughtt quwowpubpt wyintwdkbwythy Zuywunwith
dppuynd vwhdwbwthwl o b hhdbwlwind hwinhynud Eu thnpp wnwniyjjughwkpny
wbwigubih quyppnud 1400-2600 U pupdpnipyjub Ypuw, nip ghphpfunud E nuhwunwbwgh
gnupli: Ywunwpyws hnudpwpwbwljui ntunidbwuhpnipiniuttpp (15.04.13) gnyg wdkght, np
wnunijjughwi qpuntgunid £ unwn 2000 ¥? dwljtpbu b 1u? dwlbptuny 10 thnpdwunuowntpnid®
phtnh qpunjubnipniup vhohtund Juqunid k 2,7+0.56 (pnu/ u?):

Juwjng dnph Unwyjuwdnnp gmninh hwinhyuwlws (kntwpnpumnud (Bhpuwph (knukp)
Juunupuwé hnudpupwbwljui hbnmwgnunmpnibtbph wpynipnd, quqtinh (Astragalus L.)
hwplhwinipjudp huynbwpkpdtg 1000 U? dwltptu qpuntgung wynwnt-
pughw, npnud 1 d? dwlbpbuny 10 thnpdwnuowntpnid’ pthtiph qpunyuénipmniup vheohuntd
Yuqunud k 420,56 (pnith/u?):

Ujuop guijugus phnupniuwfui hnudph unwinupunuwynpdwt dke npnohs nhp &
Juuwpnud dwtpughnwlught Jpnsnipiniup: Zunjuybu jupbnpynud E dbwpubwlju
wnwppbp fudpbpht wwnljwing pinupniuwlwt hnwdptph wtwnndhwljwt jurnigusph
wnwppbpulhs hwnljwihyubph Jpnwdnipiniip:

Uwbpunhwnwluyht yEpnsnipjudp hwennynid £ dhdjwighg imwppbpuljl] dhliiny
poyuh wwpplp wbuwlubpp, hwjwunhnpbt guwhwnty jupundws, hnphwgjus hnwdpbph
wihwnndhwlut nwuppbpulhs hwnuithoubpp, puguhwynk] poyjunpkh pwntinipgubph
hjntujuswpwtuljub wpwdtwhwnlnipmnitubpp b wyjb:

NMuuwhwlwb sk np wypwipwghnwliwt punyph htnwgnunipnibibpoud dkp
Ynnuhg Juplnpmipmnit wpdkg huypbtwwt mpgunundtph (uyph wédnn b dowljnn)
dwipunhnwfughtt Jipnisnipjutin hnwdph mbuwlp twpbwljub vnwinupunwuynpdui
Eupwplbnt tyuwwnwyny:

Shopnuynipfuynid owlpyng mpgunund pkhwhwnipguinfubh wnkplbp dwipago-

wnpuwuwnnifp Ykpnidnipnil:. Skuwnuonnid juy wpinwhuynws ki Jupnul] wnwgwgung
Sunuqujpwdl guuuynpus 8 wpunuquinnn pohottpnhg punjugus k-
Swpwiwl] bLpbpuyninuyhtt §inp qbndphljutpp, npnup punpny Bu opplwdwnluynpubph
punwipph  Gpbpuyniquyhtt hnwdp hwinhuwgnn pnyubph wiwnndhwluwt junnigdusphi:
Zkpdwugputipp winudnghwn mhuyh i mbkn-nbn jud wpnwhwynyws: Tinpubkpp wupnipwdl b
onuijwdl Eh, wykh jwy wpunwhuynjws btu wnbkplwphptnh uwwnnphtt  dwlbpbuhte
Uwljujuphy yupq dwughljutp tjundnd B dwubipuywnpuunnh gipht dwliptupt:
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Puuljuiht (uy wpnwhuynqus i dbdwpwiwl quhuydnp dwqhlubpp, npnup
hpdtwuwinud  punugws G dhwpehy nnplhg b quhlhg: Skphwphpebnh Gqpkpht
hwinhynd i il ypinjwdl dwghlukp (0.1 w,p):

Zuwlpujuwih hwjuuyEnbuyhl gninntg dpbpyws nipgunund pkhwlunipguidwih
wkplh  dwipupyuunpuunnh  JEpyményenii: Zupuunwth  wwupplp  opowtiikphg
Uptpyusé nipgunund nkhwtwmpguidwith hnudph dwipunhinwlughtt Jbpnidniput
wpynibipibipp  gnyg  wykght, np  Zwbpwduih dphpjws mpgunundh  wnbkpth
dwipwywwnpwunniyh yiphtt dwltptup §nunpynyut hupp b P imwupplpnipinit hhn-
nnunuhyuhg dptpyws hnwlph, wjunkn punpny b dkdwpwtwl Gpbpuyninuyht qtin-
&hYubkpp, npnip tnythul 1.5 wiqud ghpuquignd i swihbpny: Mwpq dwqhlubkpp
nwlujuphy ki, vwluyt nipwgpuy £ wgl, np dwghyh wdpugdwi mbnht hwpwlhg
pohoutipp Jupnuly b wnwewgunid b juy ki wpuwhwyngws: 2ZEpdwigputipp windnghun
nhyh L Gunpubpp yupnipwdb Eu b onuljudl (uly.3):

Qhnuppniipph hwhaybniuyhll gninnig dpkpyus nipgunund pkhwinumpgui-
dwhp wkphp Jwhpuyumpuonngh JEpméniyeni: Mundbwuhpnipniup gnyg b
wnuwihu, np hnudph dwipwwywwnpwuwnnijn hp vh pwpp hwnuwhoubpny hwdwpdtp &
twunpry hnudpbph dwipuyuwupuunnjutphtc Uwljuyt wju dwipuyunpuunntnid
ytpht tyhnbpdhuh Jpu bepuymnuyht qlndhljukpp vwlugupeh] o b poyp wp-
wnwhwjnjwsd:

Stphwphptnh kqpbpnud hwinhwyny  wujwdl dwughlubpp bu vwljwdupephy b
NMupnipwdlb b onulwdl winpubpp swihwquig jwy ki wpnwhwyndwus (. 4):

Uwpunhinuljuyhtt hbnwgnunipju wpyniuptpp dhwiquuduwyn huunnmd
ki pniuwlut hniuduspubph whwnndhwlwi juenigusph Jpu Yhdwyuljub gop-
sntuuikph, hvwbu b, ywljdwb wuydwtubph fujwh wgpkgnipjut dwuht: Ujuybu oph-
twly, h nwppbpnipnit Juypph wénn wkuwlubph, hhgpnwnuhl) Equwbtwynyg dowlyng
nbkuwljubph whwnndhujwi Juenigduspt wsph E pujunid dbluwthjuljwi hnrudusph
dwutnpuybuy, winpughtt hwdwlupgh (wy qupquguénmpjuudp, npt pun nipjul
pugunpynid | dowljdw wuydwiubphtt winpuyhtt hwdwljupgh hupdwpnpuljutnipyui
&binp phpdudp:

Uhwynp dwlptund Epbpuyninuyhtt gindhljutph didwpwtiwl wnluynipiniup
b swihbph pungdywsdnipniip, hwjwbwpwp, Jyuynid b Epbpuyninh qquih wwpnibw-
ynipjutt dwuht: Unwohluymd bpbpuwininh wwpnibwlnipjut pyuyhtt gnigwithoh
npnoUdwdp Yuipgh whwnndhwuljwb ophttwswihnipjut wyju hhdtwnp pugunpnipniip:

Udihnthkny, fupkih t gk, np wddwb ptuljhdwywljut wuydwbitkphg b dowl-
dwb wpwbdtwhwwnlnipiniuutphg wiwh, Zcknopodioides nkuwljhg Uptkpjwsd hnud-
phit punpny hntujuwdwpwwluw hwnfwithoubpt pinhwinip wedwdp hwdwpdtp G,
ptl Uh owpp gnpénutbpny wuydwbwynpws, Jupnn L pny; jud juhun wpnw-
hwynquws (huk): Nrunh, pnyup wju mbuwyp dowlnye thpgubng, jupkh B yuwhywil)
nbkuwlh whwnndhulwh wowdiwhwnlnpmniuttpp b hwenymipjudp hpulwhwgib)
hnudph unwiinuwpunwynpdwb gnpéppugn:
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O ®M3UOJIOTUYECKOM MEXAHU3ME MOPO30OCTOMKOCTHU
BUHOTI'PAJTHOT'O PACTEHHA ITPY PA3HBIX
YCJIOBUAX 3UMOBKH

K.C. ITIOTOCAH

Hayumsiit gerrp "Burnorpagomrogosurogernus” HAY

M3ydanuce OCHOBHBIE IPOILIECCHI Pa3sBUTUS MOPO3OCTOMKOTO COCTOSHMS TIOJ, YKPBI-
THEM M OTKPBITO 3MMYIOLUIMX PacTeHHUil BUHOTpaja B IIpollecce MX 3aKaJlMBaHUA U 3MMOBKH.
Mopo30CTOHKOCTh CBA3aHA C H3MEHEHHEM CBOHCTB IIPOTOILZIA3MBI, H3MEHEHUd ee
CyOMHUKPOCKOIIMYECKOTO CTpOeHHs. BrraBieHs! crnenuduka 1bL000pa3s0BaHUS B Pa3IMYHBIX
TKaHfAX, @ TAKXXe 3aBUCHMOCTH JIbZOOODPA30BAHMA OT TeHOTHUIIA, PA3TMYHON OBOJHEHHOCTH
TKaHe# JIO3bI.

MoposocrorixocTs — BHHOTpazs — Ib4000pa30BaHHe

Munudtwuhpylp o gpnunhdwugyniinipjut hwnljuithoh  qupqugdwt  hhdtwluw
gqnpépupwgutpp’ Ynthdwi b ddbndwi hoypnud qnignn pug ddtnonn b punynn jpwnnnh Jugbkph
Unwn: Spinunhdwgyniimipniip juhiws £ wypninnujjuquiugh hunnlmipnibibph & dhljpnuljnuyhly
Jupmgusph  thnthnjumpnibbphg:  Pugwhwpndl) i wwppkp hnuudwuspubpnud
uwunghkgnjugdut  mpwhwnlmpnibikpp, hywbu twh  uwnghgnuguiwt  juhwsnipmiin
ghuinnihyhg b uqh hjntuguspubph opuwhwqgusnipju wwppbp wunhfuutbphg:

Spununpuinghniinipint it — pruunnn - nwngbgnjugnil

The basic development processesof frost res stance features of the open and cover wintering
grapevinesin the stages of their hardening and wintering were studied. The frogt resistance depends on
the changes of protoplasm properties and its submicroscopic structure. The specific character of ice
formation in various tissues as well as the dependence of ice formation on the genotype of varying
water content of tissues vines were reveal ed.

Frost resistance feature — grapevine — ice foromat

DopmupoBaHre MOpPO30-3UMOCTOMKOCTH PACTEHMH SIBJSETCS CJIOXKHBIM, MHOTOXapaK-
TE€PHBIM ABJIE€HHEM, CKJIAaIbIBAIOIIMMCA IIO3TAITHO B TOAWYHOM ILHWKJIE POCTa W PA3BUTHA. HPI/I
HapylleHWM WM CyIIeCTBEHHBIX OTKJIOHEHHAX HEKOTOPhIX BaKHBIX KIMMAaTHYeCKHMX M ar-
POTeXHWYeCKHX (AaKTOPOB BO3MOXKHBI JyBCTBHUTEJIbHBIE M3MEHEHHA B JKU3HEJEATeNBHOCTH M
JIOJITOBEYHOCTH PaCTeHMH.

YCTOHYMBOCTE K MOPO3y y MHOTOJIETHHMX PAacTeHHH HAadYMHAeT Pa3BHBATBHCA 3aJ0MI0 0
HeTIOCpeICTBeHHOTO AeficTBUA MOpo3a. MHOroseTHUM pacTeHHAM IIPHCYyIIa BHYTPeHHAS PUTMUKA
pocta M pasBUTHA. Y MHOTHX BHJOB PUTM POCTAa M PasBUTHUA M, COOTBETCTBEHHO, CTeIIeHb
MOPO30YCTOHYHBOCTH IPOUCXOAUT U B (haKTOPOCTATHBIX YCIOBUAX.

PaspuTne MOpO30CTOMKOIO COCTOAHMSA CJaraeTca M3 TpeX STaloB: BXOXKJAeHHe B IOKOH,
3aKaJIMBAaHME HU3KMMU IIOJIOXUTEIBHBIMU TeMIlepaTypaMu (mepBas ¢asa 3aKajuBaHUA) U
3aKaJIMBaHIe OTPUIIATeIHEIMU TeMIIepaTypaMu (Bropas ¢asa 3akanuBaHus) [5, 12].
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I'maBuefimum daxkTopoM, OIpefeAloONIM BXOXIEHHE MHOTOJETHHUX PacTeHUH B IIO-
KOH, AB/IAeTCA JJIMHA JNHS, HO Pa3HbIe BUJBI PaCTeHUH pearupyloT Ha 3TOT (GaKTOp Heomu-
HAaKOBO, KaK M BUHOTpaZHask yno3a. JIjnvHa AHS okassiBaeT BiusHue [5, 7, 8] Taxxe Ha mpozoi-
SKUTEIBHOCTh U yCJIOBUSA BeTeTalliH, a Ha Pa3sBUTHE MOPO30CTOMKOCTH OTKPHITO 3UMYIOLIei 710~
3bI OKa3bIBAIOT BIMAHME yCIOBMA OCBelleHHd, TeMIlepaTypa, BOJHBIM PeXUM, MUHepaJIbHOe
nutanve, GOpMUPOBKA U Harpyska Kycra [5, 7, 10]. B 30Hax ¢ KOHTHHEHTaJIbHBIM KIMMaTOM
BUHOTPaZHOe pacTeHHe OOBIYHO 3UMYeT IIO0J, 3eMJIAHBIM YKphITHEM. B cBA3M C aTuM B
nocienuue gecsrunerus B HUVIBBull PA mpoBosuiucs opuruHagbHble HCCIEZOBAHUSI IIO
CO3[aHUIO MOPO30YCTOMYUBBIX COPTOB, BBIAEPXKUBAIOIMNX HU3Kue Temmeparypst (-24 -30°C),
KOTOpBI€ IIPX STOM COXPAHSIM HOPMAaJIbHBII POCT M BEICOKYIO YPOXKAMHOCTS [5, 8].

B nacrosmee Bpems 3HaYMTeNIHFHO PACIIMPUINCE CBEJleHHUA O TeX M3MEHEeHHIX, KOTOpbIe
IIPOMCXOJAT B PACTeHHAX BO BpeMs 3aKaJIMBAaHMA, U O CBOMCTBAX, KOTODhIE JIEKaT B OCHOBE
BBICOKO# MOpo30ocToiiKocTy. MHOrue hakTopsl CBUETeILCTBYIOT O TOM, YTO MOPO30YCTOHYIHBOCTD
CBSI3aHA C U3MEHEHUEM CBOMCTB IIPOTOILIA3MEI, ee CyOMUKPOCKOIIMIECKOTO CTPOeH H [3, 6].

Y BuHOrpasa pasBUTHE MOPO30OCTOMKOCTH CBA3aHO C T'MIPOIU30M KPaxMaJla, yBeIdeHeM
caxapoB, OCOOEHHO caxaposbl, TOABIAeTCA Taioke padduHOo3a. Poib caxapoB B IIOBBIIEHUM
MOPO30YCTOMYMBOCTH HEIb3f CYUTATh OKOHYATENIHHO BBLACHEHHOH. BaxHoe 3HaueHme umeer
MeTabGomudeckuii 5(pdeKT caxapoB IPH HUBKMX TeMIlepaTypax. OTO OOBACHAETCA UX
KOJUIMTaTHBHBIMM CBOMCTBAaMHU (TIOBBILIEHVIE OCMOTIYECKON KOHIIEHTPAlluK KIETOUYHOTO COKa), HO
CylleCTBEHHAas POJb CaXapoB COCTOMT BO B3aMMOJENCTBUM C CyOMHKPOCKOIHMYECKIMH
CTPYKTypaMu IIPOTOILJIACTA, B II€PBYI0 o4epens ¢ MemOpaHamu. O Impupoze STUX B3aMMOAEHCTBHI
IIOKA M3BECTHO OYEHb MaJ0, BO3MOXXHO afcopOLMA M pasauyHble (U3UKO-XUMHIYECKHUe
MeXMOJIeKyJIApHbIe cBa3u. [IoBbIIeHre MOPO30yCTOHYMBOCTH TIOJ, BIUAHNEM CaXapoB JOKa3aHO
9KCIIEPHMEHTAIBHO IIyTeM SK30T€HHOTO BBeIEHUS UX B pacTeHus (4, 5].

JlanHasa pa6oTa B OCHOBHOM IIOCBSIIeHa CIlenudUKe JbJ000pa30OBaHIA B Pa3IHMYHBIX TKa-
HAX IIPU CJIa0BIX, YMEPEHHBIX MOPO3aX U NPU KPUTHYECKUX TeMIIepaTypaX, a TAKXKe BBLACHEHHUIO
BJIMAHMA Ha IIPOLECC JIbJ000Pa30oBaHuA Pa3IMIHON OBOZHEHHOCTH TKaHeH pacTeHHUIL.

Mareprar u Merozura. Viccnemosamu caboMOpO30CTOMKIe MecTHBIe copra Bockear,
Cnurak Apakcenu u gp (B.Bunmbepa) m MoposocToiikue (OTKpHITas 3MMOBKA) CeJIEeKIIUU
Apm. HUU Bunorpazapcrsa Bypmynk, Merpabyiip (Amypo-eBpometickuii), Aprarec (Ame-
puKaHo-eBpomelickuii), YapeHIu, a Takke pacreHus, BoszensiBaemble B PO u 10KHBIX
npedexrypax Anoxun.

OcuoBuble nccienoBanus nposogunucek B Apmenuu (HVUW BBull) Ha craGoycroii-
YUBBIX K MOPO3aM DAacTeHHAX, B YCJIOBHAX YKPBIBHOTO BMHOTPaZapCTBAa M HA HOBBIX CeJIEK-
I[MOHHBIX MOPO30YCTOHYMBBIX COPTAX, 3UMYIOIIMX 6e3 YKPHITUA Ha 3UMY.

OgHoeTHYe mOGErw Cpe3ajyu B ONBITHOM CaZly M O JAGOPaTOPHBIX paboOT XpaHMIU
mpu teMmneparypax 2° uiau -5°. PasnuyHyIo cTeneHb OBOZHEHHOCTH YePEHKOB JOCTUTaIH 06e3-
BOXXHMBAHHEM B DKCHUKATOPE HaL CyXI/IM XJIOPUCTBIM Ka/JIbIIUEM KU HOI‘py}KeHI/IeM B CMeCh BOJBL
co cuerom. Juddepennnansiyio karopumerpuio ([K), mubdepennyamsHsiili TepMudecKuit
ananus (JTA) u onpeneneHre MOPO30CTOMKOCTH IIPOBOAVIIN II0 METOZMKAM, OIIMICAHHBIM paHee
[1,2,3,5,6].

Wcnons3oBanue kamopuMeTpoB Axuabarudeckuii 1 ocobenno Kanbse, KOToOpsIil nMeeT
pan HpeI/IMyI.U;eCTB, IIO3BOJIAET I/ISY‘II/ITB ,I[I/IHaMI/IKy 3aMep3aHud W TadHUA PACTHUTEIbHBIX
00pa3sioB, K3MepsAeTCS TaKKe BeIMYMHA TEIJIOBOTO IIOTOKA (B KAJIOPUAX HA eSUHUIYY
BpeMeHM). B KajopuMeTpe TOT UM MHOII IIPOIleCC MOXKEeT U3y4aThCA IIPYU MaJIO M3MeHsIomeicsa
WM TIOYTH IOCTOSHHOM TeMIlepaType, KaK Ha I[eJIOM PaCTeHUH, TaK M Ha YepeHKax, II0UKax B
J1a6OpaTOPHBIX YCIOBUAX [2, 3, 4].

Jng  u3MepeHMA ~— TeMIIepaTyphl  TKaHell  HCIIOJB30BaIM  MHOTOTOUEUHBIN
gyyBcrBuTeapHbIi camonucer, “Ohxkura Eleclronic” (guamason — 1,2 7 0 4 m ¢ gacroroit 50
¢/S) ¢ Tepmonapamu (Menp — KOHCTaHTaH auamerpoM 0,2 MM kaxzast). TepMonapsl BCTaBIAIHCEH B
PasnMYHbIe YacTH PACTeHMs: IITaMO ¥ IOGEru JIO3bl, MOYKM, a TAKKe B OKPYXXAIOlye yCIOBUI —
CHEXHBIH TIOKPOB, BO3JYX.
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Perucrpanus remneparyp (kone6anue ot +8 +10°C gmo -15 -28 -30°C) camozammucsi-
BAIOIUM IpHGOPOM IpoBoAMIach B Tedenue 4-5 mecsues [10, 13, 16].

Pesynprarsr n obcyxgerre. OTHOCUTEIFHO 3MMHETO (QUTOKIMMATa BIHOIPasia CBe-
JEeHUI BeChbMa MaJo, a KOJeOaHWs TEeMIEPATyphl B PasJIMYHBIX OPraHaX M YacTsX JIO3BI B
3UMHUY IIEPHOJ U CTEIIEHb MOPO30CTOMKOCTH PACTEHUS IIOYTH HE OBLIM M3ydeHbL YCTa-
HOBJIEHO, YTO TKQHHU BUHOTPAJHOTO PACTEHUS €XEeJHEBHO, aXKe B MOPO3HYIO 3UMY, IOABEp-
JKeHbI GOJIBLIMM TEPMHUYECKUM KOJIEeOAHHSIM, YTO CBS3aHO C TEMIIEPATypPOM OKPYKAIOIIETO
BO3[yXa, IPAMBIM JeHCTBUEM COJIHEYHON Ppafuallid, BBICOTOM OT IIOBEPXHOCTH CHera.
VismMepeHus MPOBOIYUINCH B PAa3JIMYHBIX YaCTAX IITaMba, B MOYKe, (I0sMe OLHOIETHETO
moGera. 3HaYUTeIbHbIe H3MEHEHUA TeMIIepaTypsl ObLIK OTMedeHsI B (hI09Me.

Ormnpefenenre BJIQXXHOCTH [OYeK M TKaHeH MEXZOY3JIUM [I0KA3aIH, YTO COZepsKa-
HUe BOJBI B HUX B TeUeHHe BCEH 3UMBI OCTaBaJIOCh IIOYTU HA OJJHOM ypOBHE 50,2-
50,6 %  cyxomy Becy. CremoBarenpHO, 6I0KHpOBaHMe HeGOIBIIOrO yYacTKa mramba (3a-
MOpPOXXEHHAsi 4acTh IIOf, CHErOM) He BBI3BIBAET IIPOTPECCHPYIOMIETO LeiCTBUSI Ha
oxgHonerHue moberu. B xomomusie sumsl (mo -19 -25 -30°C) MOpPO30CTOIKOCTH PE3KO
CHIDKaeTcs, KoJeGaHWA TeMIIepaTyphl 3aTparuBaioT 3aMOpOXKeHHYTo dacTs mrramba (10-20
CM HIDKe CHEXHOTO ITOKpOBa MIU 1T04BbI). CTAHOBUTCS BO3MOXKHBIM BOCXOXKZEHHE BOJBI
M3 TIOYBBI B HA/3eMHYIO YacTh PAacTeHUs, U B TedeHHWe 2-3 JHel cofep)KaHMEe BOJBL B
TKaHsIX I00eroB cymecrBeHHO moBbrmaercs (55-60 %), 4TO 3HAYMTENBHO BIMSIET HA
CTeIleHb IIOBPEXEHUS I0YeK WM TKAHEW IIPH MOCIeAYIOLeM IOHIDKEHIH OTPULIATENIb-
HEIX TeMIIepaTyp B npegenax -16 -20°C.

WccnenoBanus 1moOKasaxy, 4TO MOGErd BUHOTPAAHOM JIO3BI B 3MMHEM 3aKaJIEHHOM
COCTOSIHUH, comepxKaiue 45-47% BoIbI Ha CBIPOM BeC, BO BpeMs OXJIXKEHUS B sIeiiKax
JK mpu ca6pIx MOpo3ax AaBajiy IUIOXO BEIPaKEHHbIE SK30TE€PMBbI, 3aMeTHOe JIL000pa3o-
BaHKe GOJIblIEll YacThI0O HAUYMWHAIOCH mpu TeMieparype Hmxe -10°C. ITocre mpexnBapu-
TeJIBHOTO yBIAXHEHUs moberu, comepxkamue 50 % Bomsl Ha cbipoii Bec, Ha KpuBbix JIK
(puc. 1, 2, 3) BBIABIANIK OCTpPBIN 5K30TepMUUeCKUil MUK npu -6°C, B mpolecce JanbHel-
IIETr0 OXJIAKAEHUS CHAYa/Ia TEIIOBBIEIeHn He OBUI0, HO B uHTepBase -25 -30°C BHOBB
06pa3oBbIBajIach II0Joras Hu3KoTeMieparypHas osksoTepma (HTD). Otu xpussie JK
CXOZHBI C moxy4eHHbIMHU paHee [2, 10, 16]. Paznuuus cocTosT B TOM, YTO B HALIMX OIBITAX
00pas1isl CpaBHEHUs TI0JHee yPaBHOBEIINBAIN TeIJIOEMKOCTh ONBITHBIX 00pasuoB. JIbzxo-
o0pa3oBaHUe B IIpeBapUTEIbHO YBIOKHEHHBIX II06erax BUHOTPAZHOM 035l aHATOTHIHO
3aMep3aHuIo cTebeil MHOTUX IPYTHX JPeBeCHBIX pacTeHuil (s6yoms, BumH:g). [lepsiit
9K30T€PMHUYECKUH IIMK COOTBETCTBYeT JbZ000PA30BAaHUIO B IMPOBOIIIIMX cocyzax, HTD

COOTBETCTBYET 3aMep3aHUI0 U rHbeu KIETOK CepALEeBIHBI U CEPALIEBUHHBIX Tydeil [3, 4,
10, 14].

a,4a0/44C.

o
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Puc. 1. luddepennuanpHas KaIOpUMeTpUs 3aMep3aHuA Iobera 035l copTa bypmyHK.
Copepxanue Bozgsl B mobere — 50,7% oT Beca ChIpOTO BeliecTsa.
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Puc. 2. luddepennnanpHas KaIOPUMETPUI OTTAMBAaHUS [T06era BUHOTPAZHOM JI03BI COPTa
BypmyHk npu ucxogHoM copepxanuu Bogsl 50,7% (BepXHsAA 4acTh PUCYHKA) U 3aMeP3aHUL
mmo6Gera npu coziepxxanuu Bogst 39,5% (HKHASL 4aCTh PUCYHKA).
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Puc. 3. luddepenmuanpusrii rTepMudeckuii ananus. HuskoTeMmepaTypHas 5K30TepMa 3aMep-
3aHUA OTpe3Ka BMHOTIPAAHOI JI03bI copTa BypMyHK npu comepxanuu B Heit Bogsr 50,2%.

TakuMm 06pa3oM, B IMapeHXHMHBIX KIETKAaX CEPIIEBHHBI U CEPAIeBUHHBIX
mydeii 10GeroB BHHOTPALHOM JIO3BL JO MOMEHTa BBIMEP3aHUS COXPAHIETCS
He3aMeplIasd BoZa. DTy BOAY MOXHO PacCMaTpUBATh KaK CBA3AHHYIO, IIOCKOIBKY IIpH
CHIBHBIX ~ MOpO3ax MOXKET 3aMep3aTh HMEHHO CBs3aHHas Boja. B 1poiecce
3aKQJIMBAHUSA  COZEP)KAHME CBSI3AHHONM BOZBI B  DPACTEHUAX  3HAYUTEJIBHO
yBenuuuBaercs [5-7], coorBercrBerHo HTD Haubosee BBIpaXKeHBI Y 3aKAIEHHBIX
pacrenuii [3, 10].

Oguako TasiHUe BOABI, 3aMep3atoineii Bo Bpems mospiaeHus HTD B crebiax Bu-
HOTpazHo# 7036l (puc. 3) u Apyrux pacreHuit [15], mpoucxogut mpu TeMmmeparype
Gonee BbICOKOHM, mpubmmxaromeiica k 0°C. B gaHHOM ciydae uMeeT MecCTO
TECTEPO3UC BOZO-YIEeP KUBAIOLIeHl CIIOCOOHOCTH KJIETOK IIPY 3aMep3aHUM U TASHHU.
ITO sIBJIEHWE MOXKHO
OOGBSICHUTH TE€M, YTO B MOMEHT THbenr 3aMep3aeT BOJA, CBA3AHHASL JKUBBIMU CTPYKTY-
pamu mporomacta [4, 5, 10].

Takoe 06BACHEHNE He BIOTHE COTJIACYeTCd C TeM (PaKTOM, YTO IIPHU MOBTOPHOM
3aMOpaXuBaHUU (Korza KiaeTku yxxe moru6nu) HTD moxkeT BHOBH NOSBIATHCA [3,
10], xota y moberos BUHOTpamHoii 10351 HoBTOpHAasA HTD GsIBaeT mpu Gotee BBICOKOM
TeMIIepaType, a IpU TpeTheM 3amopakuBanuu HTD GpiBaeT mouty HezameTHOH (puc.
3). Ilocrme »oKCTpakIWM U3 CEPAUEBUHBI KU CEPALIEBUHHBIX Jydell KJIETOYHOE
comepxxanue HTD Bce xe o6HapyxuBaeTca. JTOT (GaKT yKa3bIBaeT Ha BAKHYIO POJIb
AQHATOMUYIECKHUX CTPYKTYP CTe6IsI, B YaCTHOCTH CBOMCTB KJIETOYHBIX CTEHOK [14].

Hapsagny c npezcTaBieHreM O BBICOKOI BOZOYZEPKUBAIOLIEH CIIOCOOHOCTH MO-
PO30CTOMKUX KJIETOK HMeeTcs U [pyroe o0bscHenme ssienus HTD. Pag
3apy6exHBIX aBTOpoB [14] cuwraroT, uYTO O MOMeHTa mosBiaeHua HTD
BHYTPUKJIETOYHAS BOJ]A COXPAHSAETCS B COCTOSHUH ITTYOOKOTO IIePEOXIax feHNUs.
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Ho Boga, ancop6upoBaHHas Ha Pa3IMYHbIX CTPYKTYPaX PaCTUTEIbHBIX KIETOK,
MOJXKeT GBITh JOCTATOYHO HMOABIDKHOM, U U3MeHEHHe CBOMCTB TaKOM CBSI3aHHOW BOZBI
IIpY OTPHUIIATEIBHBIX TEMIIEPATYPaX 3HAUUTENBHO OTIMYAETCA OT U3MEHEHUI CBOMCTB
BOZBL B pacTBOpax [3].

CocrosiHHe IIyGOKOTO I€PEOXJIAXKAEHUSI JAJIUTENTbHOE BpPeMA COXpaHIeTCS
JIUIIG IPU MaJIbIX 00beMax MepeoXIaKIeHHBIX 00BEKTOB, IIPU OTCYTCTBUU B HUX IIO-
CTOPOHHUX BKJIIOYEHHH, CIOCOOCTBYIOIIMX IeT€POreHHOMY 3apOJbIIe00pa3soBaHUIO
(Hyxieanuu) Ip4a U IPHU U30JIAIIUY OT 3aTPaBKU JIbJA HU3BHE.

Mexanusm noserenus HTD ocraercs HemocratouHO BhLAcHeHHBIM. [Ipezmmomna-
raeTcs, YTO BbIJe/IeHVe TellIa B PACTeHUAX IIPOUCXOLUT BCIeICTBIE 0OPa3soBaHUA JIbJa
BHyTpH Kietok [10, 13, 14]. JIpmooGpasoBaHue B 3aKaJ€HHBIX PACTUTENIBHBIX KIETKAX
3aTPYZLHAETCS OCOOEHHOCTAMU MX CyOMUKPOCKOIIMYECKON CTPYKTYPHI U 3aIUTHBIMH
BemrectBamu [5, 10].

C momompio JIK BBICOKOM 4yBCTBHUTEIBHOCTH OOHapy’KeHa TOHKAas CTPYKTypa
HTD: ona pacmazaeTcs Ha OTZeNbHbIE IIMKUA. JTOT (AaKT pacCMAaTPUBAETCA KaK IOZT-
BepXKeHUe CIIOHTAaHHON HYKJIealluy JIbAa BHYTPU HeOOJIBIINX IPYIII KJIETOK UIH OT-
IenbHbIX KieTok [2, 5]. C momoursio JITA o6HapykeHO, 4TO y cTebieil BUHOTpagHOM
no3st HTD coctout us pajga MeIkux mukos (puc. 3).

C momomsio JJTA obuapyxuau HTD takke u nmpu 3samep3aHuu modex (puc. 4).
ITepBsIit 5K30TEpMUYECKUI ITHK COOTBETCTBYET JIbZ00OPA30BAHUIO B COCYJUCTOM CHC-
TeMe M COCeTHUX TKAaHAX ITOYEYHOH OCH, a TAaKKe B NOYEYHBIX delryax. B oTmx
TKaHAX OOpasyeTcsa BHEKJIETOUHBIH Jiefll, a KIETKM YaCTUYHO 0OE3BOXKUBAIOTCA, HO
TP YMEpPEHHBIX MOPO3aX OHHU COXPAaHAIOTCA >KMBBIMU. B Ipolecce manbHENIIETO
OXJIAXKIEHUA ITIOYeK, TakKe KaK U IIPU 3aMep3aHuu cTebieil, TeIslo cHavajga He
BBIZIEJIAETCA. 3a4aTOUHbIe CTe6IM U GYTOHBI B TOYKAX COXPAHAIOTCA IPU yMePEHHBIX
MOpO3aX OBOJHEHHBIMM, HO IIpU KPHUTUYECKUX TeMIIEpaTypax 3aMeps3ailoT U THOHYT,

4TO compoBokgaercs obpasosanuem HTD (puc. 4).

_60

J L

amypﬂa[‘

_g p
]

pa3HoCms nemne

B T

yacer 3 6

Puc. 4 . [uddepennmanbHbIil TepMUYECKIH aHATN3 3aMeP3aHKA TOYKH
BUHOTPaHOI 10351 copTa Bockear.

B pasusix noukax HTD BosHuKaeT IIpu pasJMYHBIX TeMIIEPATypaxX, MHTEpBaJ
BeiMep3anus cocrasiuser 5-10°C. Cpexusia remneparypa HTD mouyek cHmkaercs mpu
3aKaJMBAaHUHU, YTO MOXXHO OOBACHHUTH YaCTUYHBIM O0E3BOXXMBAHMEM 3aYaTOYHBIX
OpTaHOB, MMOJOGHO TOMY, KaK 5TO MMeeT MeCTO B IIOYKaX APYruX pacreHuit [6, 17].

DTO IOJIOXKe-
HUe TOATBEPXKZAETCS TeM, YTO YaCTHUYHOe 00e3BOXKMBaHUe 1T00eroB IPUBOAUT K 3a-

METHOMY IIOBBILIEHUIO MOPOSOCTOP‘IKOCTPI.
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Puc. 4a . ITomepeunsrii cpe3 0OCHOBHOTO ToGera 1mocJie 3amopaxkusanus mpu — 28°C (copt Yapenim).
®JI - posmusie myqw, I1O — maperxums! (moBpexxzensr), K — kcriema He oBpexzeHa,
KM - perenepaiiya HeIIOBpeX/IeHHBIX KAMOHAIBHBIX KJIETOK, CIIOCOOHBIX K HOBOMY
I bepUHIPOBAHUIO HOBBIX TKaHell (rocte - 24°C).
Puc. 46. IToBpexxIeHHBLI CI0i KaMOUAIBHBIX KJIETOK LeHTpaIbHON mouk (yBeamdanue x 400).
3aracHsle IOYKH He IIOBPEXIEHBI.

VY 6osee MOp030CTOIKUX GOPM (BOCTOYHO-a3UATCKUX) 00E3BOXKMBAHHUE 3a4aTOYHBIX
mo6eroB 1 GYTOHOB B IIOYKE IIPH AJIUTEIBHBIX MOPO3aX MOXeT OBITh OUeHb CHUJIBHBIM, U
mostomy HTD mouek y sToro Buma oOHapy)XMBaeTCSA JIHUIIb IOCIE OTTEIeTH, IpUYeM
TeMIlepaTypa ee IOBBIIIAeTCS COOTBETCTBEHHO IIPOJIOLKUTEIBHOCTH OTTeIIeIH.

Ta6mmua 1. IToBpexxaeMoCTs OCHOBHBIX U 3aIIacHBIX movek (%) y BUHOrpaza B
3aBUCHUMOCTH OT BOJ000€ecIiedeHHOCTH B oceHHui nepuoz, (10.02.99)

CopepxaHue BO -240 -27° -29,5°
mer mepen, 11 244 64 34
Copr | Bapumanr a- TIOYKHU
3011 3aKaJIMBa-
s % OCHOBHBIE |3aIfacHble | OCHOBHbIE BalacHbIe|OCHOBHBIE | 3amacHbIe
3 mosuBa
(fgllg 52.6 26 0 73 40 80 38
- PN
L g 1011
g 8| 2momsma
Qo
£gl o0 474 9 2 26 14 62 40
N § 18.10)
1(1“(;”1“1‘)" 49.0 14 0 72 36 75 32
Bes mosusa 48.4 12 0 30 14 60 18
3 monuBa
(05.10, 50.3 70 45 100 83 100 86
§ |18.10,10.11)
g 2
8 05 ‘fg”f;al 0 46.4 50 22 90 66 100 71
Bes momsa 43.2 52 24 100 36 100 60

CremoBaTeIbHO MOXKHO CZeJIaTh BBIBOJ, 4TO nossireHre HTD mouek cooTBeTCTBYeET
ux rubennu. ITostomy JTA MOXHO MCIOTB30BaTh KaK METOJ, AUATHOCTUKH MOPO3OCTOMH-
KOCTH, 9TO HaMU IIPeJJIOKEHO.
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YcTaHOBTEHO, 4TO HeOOJBIIOE HCKYCCTBEHHOE CHIDKEHHe COZTep)KaHMA BOABI (B
OCeHHUU IIepuoj) B moberax BUHOTPaZHOM 1036l yMeHbInaeT Temuepatypy HTO apesecu-
HBI U TI0Y€K, TIOBbIIIAeT MOPO30CTOMHKOCTD, YTO MOXKHO OOBACHUTD ITOHIDKEHHEM TeM-
IlepaTypsl 3apozbInie00pa3oBaHus JbJa B 3aKaJeHHBIX KiaeTKaX. [loATBepxzaeTcs HOJIO-
JKeHHe O TOM, YTO HeOOJIbIIOH BOSHBIN AeUIIUT CIIOCOOCTBYeT BEDKUBAHUIO TKaHEH JI03BI
IIpY MUHUMAJIBHBIX TEMIIEPATypax, B CBI3M C 4eM IjeJeCOOOPasHO PalMOHAIBHOE COKpa-
IeHHe MO3JHUX OCEHHUX IOJIMBOB IIPX HEYKPHIBHOM BHHOTPaZapcTBe B APMEHHUH, 0CO-
6eHHO B 30HaX C Pe3KO KOHTHHEHTAIbHBIM KIMMAaTOM.

CpezHue maHHBIE ITOBPEXAAEMOCTH, CTEIIeHH aJaNTallud U yPOXXaHHOCTH C yde-
TOM BJIMSIHUS OTPULATEIBHBIX TEMIIEPATYP HA PAsJIMYHBIX DTAllAX 3UMOBKU CBHU/IETEIBCT-
BYIOT O TeHeTH4eCKOi MOTeHIINaIbHOIl CITOCOOGHOCTH PAJja HOBBIX CeIeKIIMOHHBIX COPTOB,
O BO3MOXXHOCTU HEYKDBIBHOI'O WX BO3Z€JIBIBAHHA B 30HE YKPBIBHOTO BHHOTPaZapCTBa C
y4eTOM COOTBETCTBYIOILIEH TeXHOJOTHH BBIPAIMBAHUA, TOJ00pa MHKPOPAfOHOB, YTO AB-
JIeTCS OTPOMHBIM Pe3epBOM /JIs CTAaGHIM3AIUN OTPACIH.

CremyeT OTMETHUTB, YTO BMHA / HOBBIX TEXHHYECKUX MOPO3OCTOMKHMX COPTOB
(HNVBBulII) ApmeHunu Ha MeXXAyHapOIZHBIX KOHKypcax BUH 1 KoHbIKoB B CCCP, Bonra-
puu, Pymsiauu, OPT, Beurpuu u B 2008r Ha “Apmmnpogskcro” 6suim ymocroeHs: 13
30JI0THIX, 12 cepeGPAHBIX Mefaneil ¥ 3 MeXAyHapOAHbIX JUILIOMOB 1-ii cTemeHu.
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9bhrSNbhUL Z6LRUCPNRU
(CULSUULPL UUSNUOUNEULAPLE ASTERACEAE)

U.Q. LULUAG3NPRL3UL, L.2. QULUNEUL, S.U. ¢E4Nrasuy,
U.U. 16SrNusuL

Ephwih whnwlwh hudwyuwpwi, [Ehuwpwinippul pulniyunkn,
pniuwpwinyequl b ubjwpwinippul wdphnl
anzakaryan@ysu.am

Uwntndytp E Bphwith wyhnwljwt hwdwjuwpwih winpunp pnyubph  htppuphnudh
Uunnubdwnuqghutiph Asteraceae puwwthph hwyjwpwsénih pduyhtt wuppbpulp: Ujt wnwdby
hwuwtbh b npupdinid hwjuwpwsmb dwubugbintibph juylt opowiiitbph hunfwip bt hipnwugnud £
wnfjunibph Jbppnisnipniup:

Zuywuunuip poyjulp — Yhmnniuy Akppuphnid — Asteraceae

CoszaH BUpTyanbHBII repbapuii cemelicTBa ACTpOBBIX Asteraceae, XpaHAIIMICA B Tep-
Gapuu cocymuCTEIX pacTenuit EpeBanckoro rocyrusepcurera. llndposas Bepcus feaeT Koi-
JIEKI[UIO PAacTeHUil 6ojlee JOCTYIIHOM MWKUPOKOMY KPYTY CIIeIIMaJHCTOB U YIPOIaeT 06paboTKy
JAHHBIX.
Pacrernns Apmernn — BupryarpHbIH repbapui — Asteraceae

The virtual herbarium of Asteraceae family of treseular plants herbarium ofeievan
State University has been established. Digital ivar®f the collection will make plants more
accessible to a wide range of specialists and #iyrgdta processing.

Plants of Armenia — virtual herbarium — Asteraceae

Ulppnungki gnpénuubph wqpbgnipju tnwly thnthnpuynn pniuvwljut wppuwphp,
Upyht gqhnbwlwbbph npwnpoipmmiip ubbnkg nbwh hbppuphnidwhtt hwygw-
pwdniubpp: ZEppuphnudwghtt wdnpukpp hwinhwuwinud b jupqupwinipjut thwu-
wnwpnp, sww hwdwp (hukny dhwl wywugnygh wojuwuphh mwppbp opowbintbpnud
nju] pnyuh  nwpwdudmpjub  dwupht:  Swpwdwopowbuyght  $npwubph  hbp-
puphnidught hwjwpwsniubpp hwinhuwinid u hunpnngnighwyh, phnpngniy-
ghuyh, Eynnghwljut pupnpiughugh b dh wipp wy) hwpgbph publybp:

Uts t hbppuphniduyhtt hwjupwsdniubph towtwlnipinitp pniuwljui swslyny-
ph dnphunply dnuhpnphugh quwhwwndwt dwdwbwly: ZEppuphnidughtt hwjupw-
sniubkpp pnyyp B wnwjhu pugwhwynby dnphunhl juybpp b nmupuswopewttbpnid
$inpuyh nwpuwsqusnipyut Swtwwywphubkpn [5, 8]:

Zppuphnwdughtt $nunh vnbndnudp, gpu pwtwlh wybjugnidp, ghnwfwb
nkthjuwut dbwltpynudp hwinhuwinud Eu pupn b uplnp gnpépupwgubtp: Uw-
Juyt npnowlih Yhuuwwohwphwgpujutt hbnwgnunipniutph  dywlnudp wwhwb-
onid b puduljutht dudwbwl, ynpwlwb swhu b nid: BJujht nkhuuninghwukph
Yhpwenwip pny; £ mwhu dowll] tnp ninpnipinit’ hywhuhtt £ dhpuiniwy hippw-
nhnwdh unbndnwdp [4, 9, 11]: Ujy dninkgniudp htppuphnidughtt hwjwpwsdnit wnwdby
hwuwtbh £ gupdind dwubwgbnibtph hwdwp: Fpwu htn dbjunbn wihbunwugws
nbuwljutph  puybwugnidp  htwpwynpnipnit juuw  ywhwywil] poyubph  dop-
$nnghwljus jurnigwspp htnwgqu ubpniinubph hwdwn [21]:

BJujhtt nkunnghwiubpp htonwgumd G hippuphnudh dywljdw ndjuphi
wouunwlipp: Ipuibip poyp b nughu juqut] whuwlibph gnigul, hkpuwgt) $inpugh,
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dwubwynpuytu hwqunby wbkuwlitph dnthpophtgp, uwnwbw) nbknbjunyniemnia
nbuwljubph  mwpwdqudnipjut b ppuig wunwynkynnghwjwt  hwpdwpdusnipjui
Ytpupbpyuy:

dhpwnniw) hippuphnudp poyp |k nwhu whuwhdwbwuly wybjugub] mbuwluk-
ph Jpupbppuy puquuynniuih wkpijunynpmi wkuwyikph dnpdninghw, wiw-
unvhw, Hyninghw, ppnunundubph phy, mwpwsdnwd, hndwbhoubp, mbnbtuwlwut tyw-
twlnipynit b wya [12, 16]:

Utp wohiunwiph tyuwnwlju bp uinbinsty 6M2-h pupdpwlunpg pnyutkph ERCB
htppwphnidnid wuwhwwinn Asteraceae puinwuhph pyuyhtt mwpphpulp:

Ynip b dkpay dhpinniw) hbppuphnudh uinbnsdwt dudwiual) junnwupty b Asteraceaze pl-
wnwthph htppuphnudh gnypugnmud: Fudwtwlulhg jupqupuiulwt ywhwigutphtt hudwww-
nuwufuwl Loyt i wkuwljukph widuwinudubpp: <hputiugdy E iwb hbppuphnidh juwnwngp, npp
hwlwwywwnwuhiwtgyt) Ewunlju hkppuphnudught tdnipubphte

BN2-h “Herbarium ERCB” yhpuiniwy htippuphnidh $npdunp unbindyty k2002 p.-ht Access
2000-h hhdwl ypu Microsoft Windows thguquypnid [7]:

“Herbarium ERCB” pluyhti htppuphnuinud ubpluyugyly) ki htnbjuy nbnbimpepiuubtpp’
nRuwnwtthph, giinh, nkuwlh jud Bipunbuulh junhubpbt widuindp; nkuwlp jud Bipunbuwulp
npnpnr jud yipwnpnpnn hinhtwyh windip; wkuwyh wpbwp; gpu Yuuwdbp; gnnhuuinieniip
— ytpht, dhohl, unnnphtt (Entughl, wjywhwiwi b umpwjyhwliwi gnunhubp; wkuwlh Eugkdhqdp;
wnluymipniup Ywpdhp qppoud; pnyuh gnpstwfut Yhpwenwdp; hbwduph Juypp; wduwphdp;
htppuphnidughtt hippuljut hudwpp; tjupp; Swunpugpnipniu:

Etpp-iniph pYuyht wunltpp wnwugyl) b 14.1 Mega Pixel Canon pduyhtt $ninnfughljh
oqunipjuup: dhpuniw) hippuphmuh gnypugpdut dudwiwy oquity tup htiwnlyuy npnohsutiphg
“Zuyyuuunuth $pnpw” [17], “DU2ZU-h dnpw” [18], “Unyluup poyubph npnohy” [6]: Swpuntlbph
Upwlnudp Yunwpyly E pun”Zuyuunuith $inpu™h [17]:

Skuwljutiph mbnbuwlwt Yhpwenwdp npdnud | pun hbnlyuyg wnpnpibph’ “b020-h wpn-
nwyuypbph b juninhwppbph Yepupniubpp” [10]; 22 Pnyubph Ywpdhp ghpp [3]; Twnupjub [13];
“Oniuwunutth b hwpwljhg whumpiiubph  pnwwljut pbunipuubpp” [15]; Tholht [20];
Owwnnipjuily, Funpguit [2]; (Fuwgnyw, Unwuwbjjul [1]; Dr. Duke's phytochemical and ethnobotanical
databases [22]:

Upmyniaplikp b phinuplnid: Ushuunwiiph wipryniipmd yyuipgyly E np tbpluynudu
ENZ-h ghnnwlub hippuphnidnd yuwhwywimd k Asteraceae puinwthph 232 wikuwl, npnp
nungpyus tu 77 ghntpnud, husp Juqumd b Zwjuwunwih $inpugh Asteraceae plnwthph
wdpnne mkuwlubph 51%-n:

Asteraceae plnwihph pywjht hippunphnid niith htnlywy nkupp (uy. 1):

K Microsoft Access - [Species2003]

i3 Ble Edt Wew Insert Format Records Tools  Wndow  Help
| il T B L ul=== 8- 0A g )] =
DAY AN AL AT TE-R=0 ) |

ium ERCB

Asteraceas Nizh Leg A, LLIBNKOEHUMEDE Date 512118951
Achillea Sred Det A, LWENKOEHWKOE Mumber 5400
Ver Statio
& nobilis EpeeaH, BaT. Cag
I Subalp ] photo ]
Alp [
MaHHOHOGKD-
MOHTHYEC M- Medical plants
KAEKASCKHA
Edible plants O b
m Technical plants
O Poison plants O
Decorative plants
c O
Forage merit
record: [T ] 5 [ 1]k of 233 i
o

Farrn Yiew

Ul.1. Asteraceae plinwithph Jhpunniwy hkppuphniuh phpp-tudnigh ophtimly
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Asteraceae puwnnwithph pyuyht hbppuphnudp Juquws k991 dnunph winnbphg, husp
hudwyuinwujuwtinud | hippuphnudnid wyuwhwywinnn 991 plipp-tdniph:

Access spugph hwpgnidubph (query) otunphhy juwwwpyt] E N2-h winpwynp
pnyubph ERCB htippuphnudnid wwhwwynn Asteraceae pitnwthph wyjuyutbph Jtpnt-
Snipjniin

Zhppuphnwinid nbkuwlubph tkpuyugdusnipjudp wdkudbs gintpt ko' Cen-
taurea (20 whuwly), Senecio (13), Artemisia (10): Zkppuphnudnud tdnpubiph wouw]tjugniy
pwtwyny ukpyuyugyws tu Achillea millefolium L. mbuwlyp' 25, Xerantemum squarrosum
Boiss." 24, Taraxacum officinale Wigg." 20 ulnipubpny:

Asteraceae puwnwutthph 232 wbuwljubphg wnbwnbuwlut towbwlnmpmpit mubkgnn
poyubph mikl htnbyw) wnnuughtt hwpupkpuygniemin

nlnunnt pnyubin - 30%,
wnbjuthjuljwb pnyubp - 10%,
nhnpuwinhy poyubp - 10%,
nunkh pnyukbp - 5%,
poLiunp pnyubp - 4%:

YV VYV VY

busybu kpnwd E uly. 2-hg, pyuyhtt hbppuphnunud fub 12 mbuwyubkp, npnup pl-

qnyqus ki 22 pnygubiph Qwpdhp gppnud [3]: Fpwbp juqunud Eu Gupdhp gppoud pugpldus
Asteraceae plnwthph inbkuwljutiph 5%-n:

| Microsoft Access - [I ok ¢

i1 Ele Edit View Insert Format Records Io

Tools Window Help
HZAN = RN NN AR NN RN R LA - A A N == R )
Family | Genus | Species | Red Book
¥ |Asteraceae | Amberboa A moschata
| |Asteraceae | Amberboa A sosnovskvi
] Asteraceae | Antennaria A. caucasica
| |Asteraceae | Centaurea C. erivanensis
| |Asteraceae | Cichorium C. glandulosum
| |Asteraceae | Cousinia C. megrica
| |Asteraceae | Gundelia G tournefortii
| |Asteraceae | Tmula I acaulis
| |Asteraceae | Inula I. aucherana
| |Asteraceae | Jurinea T elegans
| |Asteraceae | Tomanthea T. daralaghezica
|| Asteraceae Tragopogon T. collinus
< ]

U.2. dhpunniwy hbppuiphnuth 22 Guipdhp gppoid winlju poijubph inbuwlughtt juqup,
puwn Spugpuyhtt hwipgdwi

BJuyhtt hkppuphnudnid nkuwljubph winubph wnnuughtt hwpupbpuygmpeniup
ubpuyugyws k uly. 3-nud: Pugwbiu tpund | ghwgpuidhg, mbuwlutph hhdtwwt dwup
unwn 64%-p, hippuphnudnud tbpluyugyus ki 2-10 wdnipubpny, 31%-p' Ukl tdnipny, 5%-p'
10-hg wibijh:

BNZ-h hppuphmunid wnfu £ 58 wikuwly, npnip wydus skt “Zuyuunwith $inpw”
[17] m “U2U-h $npw” [18] npnohsibipmud bt Qkpbywiingdh whntugpoud [19]: Uy nk-
unwfubpp thnpwutgyl) ot QUU Pnmuwpwinmipjut hunpunmunh  hudwyuinwujuw
dwutiughnubphl, gpuibg nkuwuyht wuwnluwikhniemniap yqupqupwikne hudwp:

] n -
5%
\ 3150
. L
63 50%
By 2-10 Wy * 10-hgwEh
|

U.3. dhpunniwy hkppuphniinud wnlju nkuwljubph idnipkph
nnljnuuyhtt hwpwpbkpwlgnipniup
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U.9. LULUGSNRLBUL 4 ujp

Ujuwhuny, ©N2-h “Herbarium ERCB” yhpuiniwy hbppuphmudp hipnugimd k
Asteraceae puwnnwtihph hwjupwédnih Jhpnidnipiniip, poy) k niwhu junwnpt] hwpgnudubp
gujugus nuownnmu, hnonpugubny nmumdtwuhpl] hbppuphmdught phpe-uunph
pUwiht wunnlpp b pungpyl) pug ponijws nkuwljikpp htppuphnudh dke: <hpuntug
htppuphnudp hwuwljh qupdutne hwdwp twhpwnbudnmd | ubqunpt) wjt hwdwgu-
gnud:

G UYULNRE3NRL

1. fhwgnyw [.9., Untuaybppub U.U. Yequonne poygubiph windbibph junhbbpbbu-enibpbu-hugb-
pEU pupwpub. Gplwl, 1997:

2. Ounnmppul 2.9, hnpguui U. L. Zupuunwth nunbjh quyph pogubpp. Gpluwb, 2007:

3. 22 poyubph Qwpdhp ghpp (pupdpufupg poyubp b ubykp). Gphwb: 22 phuywhywinipyub
twhupupmpinil, 2010:

4. bananoun C.A. Iludposoii repbapuii v anredpa 1 rapMOHusA repbapHoro mcTa. B Mupe pacre-
Huii, 10, 44-45, 1999.

5. Topoxosa C.B. ba3a naHHBIX JECHOM PacTHUTENBHOCTH YCCypHiickoro 3amnoBenHuka. [Ipobaembl
co3maHus OOTaHMYECKUX 0a3 JaHHbIX, M., ITatent, 64, 2000.

6. Ipocceeiim A.A. Onpenenutens pactenuii Kakaza. M., 1949.

7. 3axapsn H.A. ba3a nannpix HayqHoro repbapus Beiciiux pacrenuit EI'Y. International Conferen-
ce Information Technologies, Yerevan, June 23-2%;249, 2005.

8.  Barapam HA., Hararfonga CI., Apyrrorar C.H. Pons mudpoBsix repGapHbIX KOJUIEKIUH B
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JIyTOBOTO KOpMOAoGbiBanus, EpeBan: Apmrus, 1, 1950.
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Lwjwuinwbh Ghunnigntbbbph Uggquyht Uywnbdhw Lwjwunwbh YEtuwpwlbwywb <wbnbu
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‘Onpdwpwpuljul I nkumlmb hnpynshkp *DKkcnepumenmansHble u meopemuyecKue Cnmamoue
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Zuywuwnuith YEhuwp. hwinku, 1(66), 2014

LACTOBACILLUS ACIDOPHILUS Er-2 -h &4 ELGNRSGLNUNYDh
20UUSEN, UTE3NkE3NRLE NTAC BNREMUYNC
YGULTUULPLED UUSN\UCE Ur3UL 2hULUSHL dNUDUSUL
SELUTLSE UUShINRE3UL YU ZhNMNYPULERUSE
nusvuuLLerNrU

U.Q. arraNr3vu

Zuymumnuiip wqquuhl wepupuyhl hunlfuyuwpul
achonagrigoryan@mail.ru

Zhmwgnuinipjniuubph  wpyniipmd wupqyl] kL, np hhwnlyhubghuwh wuydwbbbkpnid
wuwhynn 20 opwlwb b 4 wduwlwb ghlubph wpuwb dky hhdtwghtt $nudpwnwmq Epdtunh
wljinhymipniip wykjmgh) b Qupkh b Gipunpl), np opquithqunid hwiipwghtt thnjuwuljnipyui
oinnulitkiptt wnwgwmgnud L thnthnjunipinitkp hktwowpdnnujub hwdwlwpgnud, hugh h Jkpon
hwigkgunid  t  nuljpuyhtt  hwdwlwpgh hwbpuyhtt  hwgbkguénipjutt  tWuquwup, tpw
nhjughtmgdwip b nkqnppuinhy gnpépupwugubph wjnhqugdwip: bul] LEnuntpnnlh dqusph b
L. acidophilus Er-2-h wuwnpwuwnniyp npujut wgntgnipmnit niith hhynyhubghuyh wuydwitbpnud
quynn YEunwuhutph wpjub hhdtughtt $nupuwnmq $epudkinh wljnhynipju Jpuw, hsp Ukq poy
E wwjhu wpwowplly Einunbpninhh dquéph b L. Acidophilus Er-2-h  oquuugnpéniup
wpynibwpbpuui  hhdnitpubpny  wwhyny  gnuquunbnbuwluwt  YEuguuhubph  dwnnuoh
hunbkuuhy wdkgdwt yuydwubbpnud:

Zhuynplkqhu — hpdluypl pnupunng — hwbpuyhl
thnfuwinulnijaini & — Lactobacillus acidophilus Er-2 &&niunbnnlnly

PesynpTaTsl HAalIUX KCCIEAOBAHUI [OKA3QIN 3HAYUTEIBHOE IOBBIIMIEHWE aKTUBHOCTH
menoyHo#t ochaTassl B KPOBH MOJIOIHSKA CEIbCKOXO3AHCTBEHHBIX JKMBOTHBIX B JBYX
Bo3pacTHhIX rpymmax (6sruku 20— IHEBHOTO M 4-MeCSYHOrO BO3PACTOB) B  YCJIOBHAX
rUIOKKMHe3nu. MOXHO IIPeIIIONOKHUTh, YTO HAapylIeHHe MHUHEpPAaIbHOrO OOMeHAa MOXeT
IPUBECTH K M3MEHEHHMSM B OIIOPHO-/IBUTATeIbHOM aIlllapaTe, BCIEACTBUE IOHMKEHUSI
MHUHEpaIbHOM  HACBIMIEHHOCTH KOCTHOM CHCTEMBI, €e [JeKaJIbI[UHAIMK ¥ aKTHBU3AI[UH
Pe30pOTHBHBIX IIpoleccoB. A coBMecTHOe npuMeHeHue Lactobacillus acidophilus Er-2 u
9JIeyTEPOKOKKA IIOJIOXKUTEIFHO BIMSET Ha aKTHBHOCT IIeJIOYHOM docdarTassl, OY€BUIHO, U Ha
MUHEpPaIbHbIH OGMEH B I[eJIOM, Hd OCHOBAHMM Yero MbI peKOMEHIyeM HCIIOIb30BATh LAHHBII
IIperapar Ipy IPOMBIIIIEHHOM BbIPAIIMBAHUY MOJIOAHSIKA KPYIIHOTO POTaTOro CKOTA.

Il]eroyras gocgparasa — rHIOKHHE3NA — MHHEPAIBHEIH OOMeH —
Lactobacillus acidophilus Er-2 saeymepoxoxk

The results of our research show significant increase in the activity of alkaline phosphatase
in the blood of young farm animalsin two age groups (20-day and 4 months of age) in a conditions
of hypokinesaWe can assume that minera metabolism disorders may lead to changesin the
musculoskeletal systemdue to reduction of themineral saturation of the bone system, and
itsintensifying and decalcification of resorptive processes. A combined usage of Lactobacillus
acidophilusEr-2-a and Eleutherococcus has a positive effect on alkaline phosphatase activity and
obviously, on mineral metabolism in genera, onthe basis of what we recommend using this
drug in the commercial rearing of young cattle.

Hypokinesia — mineral metabolism — alkaline phokpaé —eleutherococcus — Lactobacillus
acidophilus Er-2
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U.Q. &rrenrsuy

Zhynyhtbnhy hwdwhpunwihph hhdtwluwt b jupbnp pununpphs dwub |
djuiughlt wnphynipjut jphun tdugnid nt judwhlt $nitulghuyh hinbkuhynipjut
wttynudp [6, 8]: Utwubwwywhnipjub ninpunnd hunwuhubph ,dunipuyhtt wwhywéppk
puguuwpwp k winpunueinud opquithquh pughwinip $niuyghntiwy Jhdwyh Jpu: Zh-
wnyhiubnply hpuwghdwlubkpp puguuuljut wqpkgnipmnit ki pogunid ny vhuyt YEugw-
uhubtph hunit hwdwlwpgh b Ynmpwithnpwtwlnipjui ypw, wybh wnwe tu phpnud th
owpp ninbuwfui Juwutbp' juwyuws dphpunynipjul, husybu twb duwdpbpph
npwljh b hwdh htwn [2]:

Qniqunbnbunut YEuguuhubph dwnnuoh wdkgdub £hon Juquultpunudp
htwpwynpnipnit ' wwjhu wwywhndl] Yungwuhubph tnpdwy; wép, tpwbg wdnip
hwdwlwuquuéph qupqugnidp, dhwynpnd b bputg wyuqu dpbpungmpniip b
Epjupugunid mbntuwlwt ognugnpsdwt dwdlbunp:

Quuyws hhynlhutqhuyh JEpnhhojuy puguuwlw Ephinyputphg juntuwtbin
hudwp Yhpundmu kb dh pupp dninkgnidubp’ dwubunpuugbu eiquhibph winpy
qpnuwip, wjintudbiwgihy, wyju dninbkgnidibpp dhow sk, np wpynibudbn B (hund:
Ldwt hpwyhdwlhg puntuathbint hwdwp owpniwlynid £ unpwnp  ninhubph
thtpunipp” nupnyué hhwynyhukqhuyh wwydwubpmd opquihquh tynipuwthnpuw-
twlnipjui b npu htn Juyduws nwupphp pwbiqupnidubpp onlbniit:

Zwpyh wnubny, np Yhunpuihtubkph wnhpuyhtt Uhypnphninwt hujuyuljwb ghp &
huwunnud opquthquubipph Yhiuwgnpdniubnipyui nupplp gnpéwnnypubpnud, hul wypn-
b wpbphnuhlubkpp odndws tu wnhpuyhtt dhipnphnunwh  wdpnpouljunipniup
Jhpuuwbqubimtk b guhwyuibmt hwnlmppudp [1, 7, 9], ubkpju niunwdbw-
uhpnipjniubtiph bwuwunwl b gl wpnphnnpjupbpuwhwh np wowewplukph
Uhongny gininuunbnbuwljwt jEunwhubph hhynlhutqhwjh htnmbwuputph JEpugdw
unp wpynituybn dnnkgnidubph dowlnudp:

Lywnwlh phpujuwiugdwd hwdwp wowewnpdl] ki ntunmdbwuhpnipnibubp
wupqupwibnt hhynlhubqhwih wqpbgnipmniip YEunuuhutph vh owpp Wnipwthn-
huwbwlnipju gniguhoutp® dwutwynpuybu, hwipwhtt hinjuwbwynipjut hhdbw-
Jub gnigwiihotbinhg Ukh wpjut dke hhdtwghtt fnudpwinmq $Epdbinh wlnpynipjut
Jpw b wypb- b ypnphnnhjuwptpuyhwih wpwewplutpnh tvhengny gninuuntnbuwlui
yhunuihubkph dnwnn hhwynlhtutghuyh hbwbwbpubph Jhpugdwt tnp wpynibwdbn
Uninbkgnidubph dowynudp:

Zhdugbnd  nuundbwuhpmipniitiph wpynibpttph Jpw,  Ehnunbkpnynyh
Uquédphg b L. acidophilus Er-2 owwd 317/402-hg uwnwgyl] E wwwpwuwnnly' jupgqu-
Unpknt hwdwip hhwnlhubghuwih wuydwhubpnd ghlubph b hoppbph Wnipwthn-
hiwbwlnipjut pwqupnidubp: Munpuunndp tywunnd b hupdwupnqujub gops-
pupwugubph hwdbdwwnwpup wpwq qupqugdwip, hhwnlhubqhuyh  hbnbwipny
wnwowgus puguuwljwi kplinyputnh tuqbkgdwin:

Ymnp o WEpnn: Yhinwnpynudubpp junwpdt) o ,Ugpnhninhiq Updkthwtk vwhdwbwhwl
wutnwufiwbwnynipjudp puljEpniput nbnbunipiniinud, 20 opuljut b 4 wduwljw gihubkph Jpu:
Cupdnulubpp vwhdwbwihulbine byunwlny YLunuuhubkpp wwhydlp tb Juinuyubpnud, npnig
swthbpp Ukl hEunwinm hwpynd 50x70 ud k: Unmighy YEunwithtbpp wuhdby Eu 60x220 ud sunthbp
niibgnn Juipujubipnud, wytnithtnb tputg wpudwunpydly b opwljub 2 ¢ gpnuwbp: Zknwugninnipyut
hwdwp wpniup Jipgyty b dwght b wqppuyhtt Gpuljutphg: Zknwgqnuunpniatubph wewehtt thnynid
thnpdbpp Junwupyt) i 4 wduwlwb gihyutph pue Upndop yipgdt) E hhynyhukghuygh 5, 10, 15, 30,
45, 60,75, 90,105,120-n1} opkphti: @npdh wiinnnipniup 120 op k tinky: Zkmwqnunmipnibntiph tpypopy
thnyh wbnnmpniap’ 60 op: Zwuwduyt fuunph gpdusph’ 20 opwlfwu thnpduwluib ghlukpp
pudwiity Lup htnlywy adpbph (5 qntju):

Thudph  YEugwihubpp wuwhyt) o pwpdnudubph vwhdwbwhuldwi
wuydwbiibpnud, wnwig npbik yunnpuwuinnily unwbwn:

II fudph  hhwnlhubkqhwh Eupuplyws YEunuuhubpp opwljub kptp wuqud uinwgty tu 3
x 108 Ykuunmibwl puwlwnbphwiubp wwpniiwlnng Zactobacillus acidophilus Er-2
1hnbhihqugjwd puljntphwitp,

II judph  hhwnyhukqhugh Gupwplyws YEunuuhubpp unwugk) &u 0,2 dg/ig  1hndhh-
qugusé Eiknunbkpnlnlh dqusp' opwlwb kpkp wuqud;

IVijwd uwnnighy junudpp yuhyk] E wpwig npblt uwwnpwuwnntl vnwbugnt, 60x220 ud
swthbip niikgnn Jutnuljutpnid b tpuig nmpudwnpdt) kopwljut 2 ¢ qpnuwip,
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V hadph  hhwnljhukqhugh Eupuplws Yhunuuhubpp opuub kpkp whqud uinwughky B
3x108 Yhuunitbwl pwlubphwibp wwpmbwlynn L. acidophilus Er-2  1hn-
$hihquglud pulpntphutph b 02 Ug/g (hndhihquglud  Hbnunkpnynyh
Uqubdphg fuwntinip:

Quhwpwhwlthpp npnoyky ki twpunpn hiinwgnuinnipinibiibph pipwugpnd:

Upuwb ohdnihjh hhudtught $nudwnwmq pipdbunh wlnhympmiup npnoyly £ Rluubp,
Lnniphh, fpnlh dkpnnny [4]: Ukpnnh tnipiniup wyb k, np p-uhnpndtunih unipuinpunp hhduwghte
dhowdJuypmd  wmwjhu t phnht gmibwdnpnid: @nyuh  hunbtuhymipyut wunhdwip ninhn
hwibdwnwlwi t $bpdkunh wlhnhynmpjuip: dbkpukunh wlinhynippiup wpnwhwjndus b
Uuny/|:

Upymiphkp & phhwplimd:  Zhdiwght $nudwnwgp wwpnibwldoud  E
yhunwupubkph opquiuhquh hwdwpuw popp hnooquspubpnd, hwnuwybu  JbS
puwtwyny’ nuljpuyht hnrugwspnid b npny wupkuphdwinng opquitbpnud: dtpdkunt
widhowlwh dwubwlgnipnil nith $hpphjuyhlt vyhwnwlnigubph dbwnpdwi gnpénud
1 tpw wlnpynipniip dwuwdp Jupduws E oupbnpiuunutnh Jhdwyhg [5]:

Ulwbwjhtt winhympjub tpjupunb biqugniudt wnwewgunid b jEuuwphdhw-
Juwi gnpdpupwgubph hwdwihp hnthnjunipnibutp, npntp wdhgwlwunpb jupnn tu
Jtpwpkpyt) nujpuyhtt b Ufwbughtt hwdwlwpgtphi [2]:

Ukpjw hbnwgnumpiniuttpnid nunidbwuhpyl) £ hhynyhukqhuyh wqnbkgni-
pmiup gihubkph wpwb hpdtughtt $nupwnugh wlijnhynipjubt Jpu: Upyniupubpp
ubpuyugyws L wn. 1-nud:

Munidbwuhpmpiniinbpp gnyg Gu wdt), np hhwynlhubkqhwh uljqpwfui thot-
nuwd  (dptgl 15 op) hpduwght  Inudpwnwg  PEpdbunh  wlinhdmpjub  qquh
thnthnpunipnibibp shwi: Ujuws 15-py opduithg thnpduwlwt gihyukph wpwb dbke
oyt E hpdtwyhtt nupwnwgh wljnhynipjut wgbjugnid dnwn 022 %-ny h hudbkdwwn
uwnnighy YEuguuhubph wpwb $Epubunwghtt wjnhynipjui (7,01 0,31 uinnighsh nhuwg
5,76°0,05): ®npdh wpnkh huy 45-py opp hhdbwght $nupwinmugh whnhdnpgnitp
wkugh] kp unnighs gmguithptbph thundudp 80 %-my (10,44°0,21 uwnnighsh ghuwg
5,830,41): Zhwwgnumpnibitkph 60-py U 75-py  opkpht hhubwghtt $nudwnug
$hpubinh  whnhympjut  wkjugnp  wnnighy  wjjujikph  hwdbdwnmppudp’
hwdwywwnwupwbiupwp 76 1 98 % (w). 1):

Unyniuwly 1. Zh'dughls nudpuinmgh wilpinhynipyut thnthnjunieniaibpp
4-wluwuljut gthukph dnwn hhynlhukqhugh yuydwbibpnud
M+m, ng=6, nun=3

Zhunugmumful Zhttughtt $nupunuq dtipdkunm, duny/q
dunlljtunp,
ophlum uwnnighy thnpduwlui
Uhlis hhunljhlibghuit 5,80+0,25 5,80+0,27
15 5,76+0,05 7,01+0,31
30 5,83+0,30 6,99:0,14
45 5,83+0,41 10,44+0,21*
60 5,89+0,43 10,37+0,31*
75 5,84+0,25 11,54+0,27*
90 5,83+0,33 8,66+0,77
105 5,83+0,13 7,04:0,48
120 5,82+0,11 6,02+0,41
<005

®npdh 90-ny b 105-py opkiphtt thnpdwlwt glhhukph dnw ujuynud £ wpjub dhe
dtpdbunh wjnhynipjut wunhfwbwpwp jupquynpynud: Twubwdnpuybu, 90-pn b
105-pn opkiphtt wyn gnigmthpp gipuquignid kp unnighshtt hwdwwywnwuppwbwpwp 49
1 21 %-n1, huly 120-py opp pludkiip 3 %-ny (6,02+0,41unnighsh nhuwg 6,02:+0,4):

Ujuyhuny, wliuhuwyn E np ghukph Unn Epljupuwnb hhwynyhubqhuyh dw-
dwbwl mbnh k nibkunud hhdtughtt $nudpwnug pdtunh wjnhynmpjut wdkjwugnid,
hsp punipugpnud £ opquithquh hwiipwyht thnjuwbiwlnipjut dudwbwl) wknh niikignn
otnnudubipp:

Yunkh k Gupunpt), np opquihquniud hwpuyghtt thnjpwbwlnipjui sbnnudukpt
wnwowgimd ki thnthnpunipnibubp hktwowpdnquljut hwdwlwnpgnid, husp h Jtpon
hwigkgunid k nuljpuyhtt hwdwlwpgh hwtpwjhtt hwgbkgquénipiut tjuquwin:
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Yuphih b Eupunpby, np opquthqunid hwipuyhtt thnpuwbulmpjut sknnidubpt
wnwowghnid ki thnthnjunipnibibp hbtwwpdnquljut hwdwlwpgnud, hugp h Jtpon
hwgkgunid k nuljpuyhtt hwdwlwpgh hwipwjhtt hwghgqusnipiut tjuquwin:

Iunpgnp btnotpwynp Yhunwuhubph dwwnuoh wpynibwpbpuljut nuwbwlnyg
wdkgldwi nhypmd Uké htwnwppppnipnit k ubpjuyuginid hbiwowndhy hwdwljupgh
Yp&ulp Wjuwwnp mbkbwn] Yhiquihubph vwhdwiwhwy pupdnqujui whnhyne-
pntup: Uy bywwnwlny dbp Ynnuhg owpnitwldt) Eu hbtwowpdhy hwdwlwpgh gh-
Sulp punpnonn hpdtwlwh $tpdkunubphg dkyh' hhduwght dnudpwnnwgh wluh-
Ynipjut ntunidtwuhpnidp 20 opwljutt gihukph Unwn, nph oqgunipjudp Yupkih k guwnty
opquuhquh djwbtbkpnid b nulpuyhtt hwdwlwpgnud wnbnh niilignn wbknuowpdtph
dwuht:

®npdh 5-pny opp Epynt thnpdtuwlub judpbph gihlubph wpub ke hhdtught
Inudpwnnmgh  winhympmniip  pwpdpugl] bobhwdwywunwujpwbwpup I judpnd
25,8 %-ny, II judpnid® 7%-ny, hul III judpnid” 16,7 %-ny: V pudpnid hhubwghtt nudpw-
wnwqh winhynipniip hwdpljunwd E unnighsh htn (wry. 2):

Unmiuwtly 2. Lactobacillus acidophilus Er-2-h it hiinuinkpnljnjh winwtidhtt b hwdwnkn
wgqnlgnipniup 20 opwljwb gihYubph wpyub vke hhdtuyhtt $nudpuwnwgh (Uuny/y)
wlnhynipjui Ypw 60 op nlinn hhwynyhutqhuyh wwydwhbbtpnid

Znugnunmpuit dudjnp
Tudptpp op htivin
dhtsh thnpdp 5 10 30
I 5,40+0,12 6,79+0,12 6,8+0,12 6,2+0,2
I 5,40+0,24 5,7820,1 5,7+0,16 5,50+0,18
111 5,35+0,22 6,30+0,15 6,40+0,15 5,82+0,14
Uwnighy 5,30+0,1 5.40+0,1 5,42+0,14 5,40+0,11
v 5,42+0,16 5,42+0,13 5,53+0,06 5.42+0,15
p<0,05:

I hudph YEungwuhubpp wuwhyt] Gu pwpdnudubph vwhdwitwhwldwt yuydwb-
ubpnud

II fadph YEunwuhubpp opulwh 3 whquu unwgh) ki 3x108 JLuunttwy puljnt-
phwibp wwpniwwlng L. acidophilus Er-2 |hndhhqugjws puljutphwubp

IIThadph YEunwuhubpp hhynlhukqhugh opkpp plipwgpnid unwgk; tu 0,2 Uq/lyq
swthwpwiwlny fEntnkpnlnlh dqusp’ opuljut 3 wugud

IV(uunnighy pnudpp) wwhyl] E wpwbg npblk wwwpwuwnnl] unwbwn,
punhwpdwl wuydwbtbkpnud + qpnuwtp

V hadph hhwynyhubkqhuyh Eipupydus Yhunuuhtbpp opufjui 3 whqud unwgl)
Eu 3x108 YJhLuunitwl pwlunbphwibp wwpnitwynn L. acidophilus Er-2
1hndbhihqugyus pulnbphwitph b 0,2 Ug/lg swhwpwiwlny Ljkninkpnlnyh
Uqudph fwnuniprn:

zZknwgnunipjubt 10-pn opp uninighsh hwdbdwnnipyudp I fudph YEinwuhubph
wpul hhudtuwghtt dnupwnwgh wlnpynipniup pupdpugt) £ 28 %-ny, huly I, III b V
Judpbipnud pupdpugnidp hwdwywinwuiwbwpup 5; 17 b 2 %-ny & Zhwynlhukqhwgh 30-
ng opp wyu dhpdbkunh wlwhynipniup pwpdp b upnighsh hwdbdwn dhwy I judph
Yhunwthubph dnwn 14,6 %-ny:, huy IL, III b V judpbpnid unwgyus gniguhoubpp qpliph
sk mwpplpynud uninighs Yhunuuhubph dnwn nnwgjws nyjuttnhg:

Ujuwhuny, L. acidophilus Er-2-h ownwd 317/402-hg b Eninbpnlynyh hwdwwnbn
wqnbkgmpniip wjthwyn b bPuswbu Epinud b phpdws wnjujubphg, thnpdh Jtpenid
hwdwuntn wwunpwunnly uvnwugws ghlutkph dnwn hhdbughtt $nupwnwgh wlnpyne-
pmiup unpdwugl] k hul wwwupwuwnnly sunnwgus glhlukph wput hhduwght
Inudwinmgqh wlnmhynmipmniip dbuwgky § pwpdp, hyp pnyp B wwjhu wnwewpliby
wuwwpwunniyp wpynibwpbpuut hhudniupibpnyg 20 opwjwt gihlubph hutnktuhy
wdkguiwt b prndwb pipwgpnid:
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Origin of human and ape chromosomes has been dtinyiecomparative chromosome
banding analysis and by fluorescence in situ hykattbn (FISH). As it is not always possible to
determine exact breakpoints and distribution oerttation of specific DNA stretches by these
approaches FISH-banding was applied in the presemly to reanalyze the chromosomes of
Barbary macaqueMacaca sylvanys Interestingly, the results agree with thoseref/pus studies
in other macaques, supporting the idea that thetgedifferences leading to the observed large
morphological differences within the Ceropithecoidtil have to be discovered.

Barbary macaque — FISH — multicolor banding (MCB)hromosomal breakpoints

Uwpnnt b juwhlubph ppondnundubph swgnudp nuunidbwuhpdty b ppndnundubph hwdk-
dwwnwlut nhdbptughw) gniwynpdwi b pyninpliugbitnughtt in situ hhpphnugdwt (FISH)
uhongny:

Lwih np tpdus Unnbgnidubpp dhown sk, np pny Eu tmwjhu hunwly npnoty junpduspubtph
Yhwnkpp b Yul-h uykghdhly hwwndusubph puojunidt nt mbknuljuynidp, ndjuy hknwgqnunnipyu
ukp Uwqphpjwt dwlwl (Macaca sylvanus) ppnunundubph Yphuwlh Jtpnisnmipjut hwdwp
Yhpwnyl) E nhdtipkughwy FISH-ubkpynid: Zknwppppulwi E, np wpyniupibpp hwdpbljunid Eu wyp
dwlulubph twjunpy hbwwgnunipniuubph  wpynipubtphtt'  hwuwnwwnbing  Ceropithecoidae
uhpunid  junonp  Ahwpwlwljwl  thnthnjumpmitiitbphtt  hwigkgunng  qhubnhljuljut  wwp-
phpnipnititph hbnwgu ntuntdbwuppnipyut wthpudbonnipyniup:

Uwgpppyul dwlpul — FISH — ppnunundiibph puquugnyl pkpunun/np Gkphnid —
ppnunundtibph finpyudplln

Bouro u3yueHO IPOUCXOXKAEHHE XPOMOCOM 4YeOBeKa ¥ 00e3bsHBI C IPUMEHEHUEM CPaBHHU-
TeNbHOM AuddepeHIMANTBHON OKpacKu XpoMocoM X (IIOOpeCcLeHTHOH in situ ruGpuausanun
(FISH).Tax kax ykasaHHbIe IOAXOZBI He BCET/a MO3BOJIIIOT TOYHO OIIPeZEIATh TOYKY Pa3pHIBOB K
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pacipeziesieHue WIM OpHeHTauuio crenuduyueckux yuactkos JIHK, B maHHOM mcciaenoBanuu
ZJ1s TIOBTOPHOTO aHAaJIM3a XpPOMOCOM Marpubckoro Makaka (Macaca sylvanus) 6bli1a IpuMeHeHa
mubdepennuansaan FISH-okpacka. HTepecHO, 4TO IOTy4eHHbIe JaHHbIE COTJIACYIOTCA C pe-
3yJIbTaTaMU IpPeIBIAYLIMX MCCIeJOBAaHUI APYrMX MaKaK M IIOATBEXJAIOT HeOGXOZMMOCTB
JalbHeHIINX NCCIeJOBAHUI TeHeTHUeCKUX Pas3INduii, 06y CIaBINBaIOIX KPYIIHbIe MOP(OJIO-
rudeckue pasauyaus, BHyTpu Ceropithecoidae.

Marpru6crnti makax — FISH — Muoronysersas gugpepeHynarsHad OKpacka
XPOMOCOM — XPOMOCOMHEIE PA3DEIBBI

Cytogenetic studies in ape species were done #i grtent in the 1970s to 1980s
[18] as “comparative cytogenetic studies of non-anmrimates can provide a substantial
contribution to investigations on the evolutionaigtory of chromosomes and a better un-
derstanding of primate and human phylogeny” [9tet@n the invent of molecular cyto-
genetics, especially multicolor-fluorescence iru ditybridization (FISH) studies using
whole chromosome painting probes gave another foostudies on chromosomal chan-
ges during primate evolution (for review see [1@jill the FISH-banding approaches
available since end of the 1990s [7] were yet appfieither in many species (see below),
nor in systematic studies for the question of kye evolution, with a few exceptions [5;
12-13]. The nowadays most frequently applied FISiHeing approach is the so-called
multicolor banding (MCB) approach, which is anchibiethe human DNA-sequence [17].
MCB was already successfully applied for the charamation and comparative molecular
cytogenetic mapping of the following primate spediefore: Gorilla gorilla [10], Hyloba-
tes lar [11] and Trachypithecus cristatus [6].

Here we provide the first MCB-based study for tharacterization of the North-
African Barbary macaque (Macaca sylvanus = MSY)cafgies belong to the Old World
monkeys (Catarrhini), family Ceropithecoidae, sutifga Cercopithecinae and tribe Papio-
nini. It is thought that the genus Macaca underveergdiation in Pliocene or Pleistocene,
i.e. during the last 3-5 million years [3]. Whileorphologically the genus Macaca under-
went multiple changes, on the chromosomal leval ¢houp kept surprisingly constant —
all of them have 42 chromosomes and on cytogef®ta they do not differ at all [2].
This fact is also supported that different macasjpecies can form hybrids, even fertile
ones, easily [8].

The MSY was studied yet only by banding cytogesetiod FISH using whole
chromosome paints [9]. As even in times of nextegation sequencing basic cytogenetic
data is needed for exact alignment of the new cexngatasets [19] here we provide the
first MCB-based FISH-banding study in MSY. The hgreobtained data is crucial for
further comparative cytogenetic studies in non-hurpamates and their evolutionary
history.

Materials and methodsPeripheral blood of MSY (1 male and 1 female) weguared in
the zoological gardens of Erfurt and Hodenhagenth(iiZermany), respectively. The correspon-
ding veterinaries acquired blood for the presemtysonly if blood collection was necessary any-
way for other medical reasons during routine chpskof the animals. Blood lymphocytes from
heparinzed blood were subjected to short term ilind cytogenetic work-up using standard pro-
cedures.

24 chromosome-specific MCB probes were applied inn2épendent FISH-experiments
in MSY-chromosome-preparations as previously regabf10]. Evolutionary conserved chromoso-
mal breakpoints were characterized with respecttht®e human chromosome complement
(see tab. 1). Nomenclature of MSY chromosomes waptad from [9].

Results and DiscussiorApplying MCB in MSY overall 43 evolutionary break-
events in comparison to human karyotype were rexxb(thb. 1). The observed break-
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points were observed to be identical to those knfrasm other macaque species before
[16]. Still it has to be admitted that the nometwla of macaque chromosomes is not
uniform — e.g. MSY chromosomes 12 and 13 have #wgdations 9 and 15 in [15],

FAN X., ET AL

which may confuse.

Fig. 1. Representative example for MCB-result obtained in MB¥sult of MCB 10

probe set applied on a human chromosome 10 (HSApared to the result obtained on
homologous MSY chromosome 9. A paracentric inversith evolutionary conserved

breakpoints in 10g11.23 and 10g22.3 was observealg). For each chromosome
pseudocolor depiction and underlying fluorochromafifes are shown.

Tab. 1. Breakpoints of Macaca sylvanus (MSY) according ©BJ4Abbreviations:

cen = centromeric position; HSA = Homo sapiens

MSY| MSY chromosomes given as derivatives of human chromosomes cen

1 | inv(1)(g23.3942.13),dim(1)(g12) 1g42.13

2 | der(3)(qter->q27.3::p22.3->p24::q22.1->¢27.3::p22032.3::p26.3- 3026.1
>p24::922.1->p12.3:)

3 | der(7)(21qter->21q11.2::7p22.3->7p22.1::7921.3-24)27q11.23- like HSA 7
>7p21.3::7p21.3->7911.23::7922.1->7qter)

4 | inv(6)(p24925.2) and inv(6)(g21925.2) 6024.3

5 | inv(4)(p15.3910) like HSA 4

6 | nochangeto HSAS like HSA 5

7 | der(15)t(14;15)(911.2;926.3) 15g25

8 | nochange to HSA 8 like HSA 8

9 | inv(10)(q11.23g22.3) like HSA 10

10 | der(20)(22qter->22p13::20p11.21->20p13::20q11.2Qeter) like HSA 22

11 | no change to HSA 12 like HSA 12

12 | inv(2)(q14.1921.1) 2¢g22.1

13 | inv(2)(g11.1q14.1) 2pl1.2

14 | inv(11)(p15.4913.4) 11p15.4

15 | der(9)(9qter->9q34::?::9934->9p24.3::9921.11->9833,dim(9)(q12) 9g33.2

16 | der(17)(pter->p10::?::p10->gq12::923.3->q21.32::q12- like HSA 17
>021.32::9023.3->q24::?::q24->qter)

17 | no change to HSA 13 13g21.31

18 | no change to HSA 18 18g21.2

19 | no change to HSA 19 like HSA 19

20 | inv(16)(g22.1g22.3),dim(16)(g11.2) like HSA 16

X | nochange to HSA X like HSA X

Y | del(Y)(q12q12) like HSA Y

Apart from that, species specific amplificationggent in human in 1912, 9912,
169g11.2 and Y12 were not present in MSY at theesponding regions. Still unknown
material was amplified in MSY in regions homologdosl17p10, 1724 and 9g34. At
least for 17924 complex regions of segmental dapba were reported [4]. Such spe-

cies specific amplifications are suggested to phayor roles in speciation [10].

100



COMPREHENSIVE MOLECULAR CYTOGENETIC ANALYSIS OF BRBARY MACAQUE (MACACA SYLVANUS

Centromeric regions present in MSY were identicahtiman centromeric posi-
tions in MSY 3, 5, 6, 8-11, 16, 19, 20, X and Yb(t4). It is well known that the centro-
meric regions, even if being intraspecifically d¢éalllo not contain identical alphoid
DNA stretches [1]; this is thought to be a hintfaster evolution of these genomic re-
gions compared to other, euchromatic ones.

Different centromeric positions than in human webserved in the MSY chro-
mosomes 1, 2, 4, 7, 12-15, 17 and 18 (tab. 1).I1der was denominated a centromere
repositioning and was thoroughly discussed in [14].

Overall, the present study confirmed for anothecagae species that the general
chromosomal composition cannot be the reason fexifigation in this genus.

The present study in MSY using high resolution FHighding underlined the
conclusion already drawn in [9] that “the karyotypes not played a fundamental role in
the diversification and speciation in this groupcéuse apparently there is no necessary
causal link between chromosomal changes and margiwal diversification or specia-
tion”. In other words: the genetic differences liegato large morphological differences
within the Ceropithecoidae still have to be idaadf At the same time it needs to be re-
vised if the family Hylobatidae really is as morpdgical inconsistent due to its extre-
mely chromosomal diversity [11] or due to othehcwromosomal changes.
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IpoBeseno arpo6uoIOrHIecKoe U MOJNEKyIAPHO-TeHeTHIeCKoe HCCIefoBaHue POfHU-
TeJIECKUX COPTOB U CeAHIIeB rMOpUAHOH momyaanuu F1 oT ckpeluBaHua MeXXBUIOBEIX COPTOB
Omanossiii u Bypmynk. Brrasmeno, uto copr BypMyHK fBIgeTcsS ImepCIEKTHBHBIM JTOHOPOM
IIPU3HAKA MOPO30YCTOHYMBOCTH M MOXKET OBITH MCIIOIb30BAH B CKPEIIMBAHUAX I TIOTyJeHHU
BBICOKOAIaIITUBHBIX COPTOB I KTMMAaTHIeCKUX yCIOBUL YKpauHbI.

Vitis viniferal. — Vitis rupestrisScheele— Vitis amurensi®upr. — Onarossi —
bBypmyHK — peHOTHIIHpOBAHHE — TEHOTHITHPOBAHHE

Gunwpyly k Sunquijut’ Owuynyhy b Fnipuniip dhgnbuwljuyghlt unpuinbtiph b tpuitg fawsw-
ubpdwt wpyyniipnid unwugqus F1 hhpphnuyhtt. wnynyjughugh ubpdiwpnyubph wgpnibuuw-
puwtwljut b dnjEinyuyhtt gkubnhjuljut hbnwgnuunmpmi: Puguhwpngl t, np gpunwunhdwg-
niunipjutt wpnidny Fnipdniiip unpunp hwimhuwtnud £ hkpwtjupughtt nnunp b jupnn E fhpunyty
pupdp hwpdwpynpujuimpmit niikgnn unpunbph vnbnddwt byuwuwlyng Mypwhiugh Yih-
duyuljut wuydwbbthpnud:

Vitis viniferal. — Vitis rupestrisScheele— Vitis amurensiRupr. — Owuynijhy -
Foipmidnilp — Skinmnpyun/npnid — gkinunpuun/npnid

Agrobiological and molecular genetic investigatiofigparental and their F1 hybrid seedlings
produced by the crossing of the Opaloviy and Butrinterspecific varieties were carried out. It was
revealed that Burmunk variety is a perspective damderms of frost-resistance and can be used in
crossings to producing highly adaptive varietiedtie climatic conditions of Ukraine.

Vitis viniferaL. — Vitis rupestrisScheele— Vitis amurensi®upr. — Opaloviy —
Burmunk — phenotyping — genotyping
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H.A. MVJIIOKVHA U JIP.

CoBpeMeHHas ceJIeKIIUA BUHOTPaJa HAllpaBieHa Ha CO3JlaHKe BBICOKOAJANTHUBHBIX COPTOB
C BBICOKMM KadyeCTBOM IIPOJYKLHMH, YCTOHUMBBIX K MOpO3aM, 3acyXe M IatoreHam [1, 2].
CoBepIleHCTBOBaHME COPTHMEHTA B HAIIPABIEHUY BBIBEZEHUA KOMIUIEKCHO YCTOMYMBBIX COPTOB
TIO3BOJIMT OTKA3aThCA OT CJIOXKHBIX M JOPOTOCTOAIIMX TEXHOJOTMH IIPUBHTONM M YKPBIBHOM
KyJbTyp BMHOTPaJid, HMCKIIOYUTH TPOMO3ZKYIO CHCTEMY XHUMHYECKOM 3all[UThl BUHOTPAJHBIX
HacaXJeHuil or Oole3Heil U BpeguTelell M TeM CAMBIM CHHU3UTH Ce0eCTOMMOCTh BUHOTIDAJHOM
IIPOZAYKIMU U 03T0POBUTE OKPY KaIOLIYIO CPeZy.

Ha mporsxenuu 6osee 100 jeT cesekiya BHHOTPaja SBIAETCS OFHUM M3 IIPUOPUTETHBIX
mampasrenuit ucciaeposanuit HHII “VIBuB um. B.E. Tauposa”. Ee ocHOBHbIME 3amadamu
ABJIAIOTCA: COPTOM3ydeHMe, TeHepaTHMBHAA M KIOHOBas CEJEKLHS CTOJNOBBIX, TEXHUYECKHX H
[TOABOMHBIX COPTOB BUHOIPAZA, COIJIACHO LeJIeBOi mporpamMme “YCTOMYMBOCTD IUIIOC Ka4eCTBO .
CeJleKIIMOHHBIE IIPOTPaMMBI MHCTUTYTa TaMpoBa HAIlpaBjIeHBI Ha CO3/laHME BBICOKOAJAITHBHBIX
COPTOB C BBICOKMM KaueCTBOM IPOAYKIMH, YCTOMYMBBIX K HeGIarONpHATHBIM (aKTopam
OKPY’KaIOllleii Cpefibl, TaTOreHaM U BPeJUTEJIAM, COUeTaloT B cefe KJIaCCHUeCKUe CeeKIIMOHHBIe
cxeMsI (METOZBI) — OTZANEHHYIO MEXBHJOBYIO M MEXCOPTOBYIO IMOPMAM3ALIUY, BO3BPAaTHBIE K
HaChIIalome CKpelfuBaHui. HauGosee Iienecoo6pasHO KCIOMB30BAaTh HE UHCTHIE BHIBI, a
rubpuzHbie GOPMEL, TOTyIeHHbIE OT CKpPELIUBAHWs COPTOB BAa Vitis viniféra L. ¢ ycroiauBbivu
K Oonesuam amepuxanckumu (V. wvulpinal.(V. rpariaMichx.), V. rupestrisScheele, V.
berlandieriPlanch. u zp.) ¥ MOpPO30CTOMKMMYK BOCTOYHO-a3MATCKUMH BufiaMu (Hampumep, V.
amurensis Rupr.). Bcero nrcruryrom BsiBesiero 130 coproB u dopm, u3 Hux 36 BHeceHs! B Peectp
COPTOB pacTeHM# YKpauHbI, X 0OLIas IIIOIanb B YKpauHe COCTaBIIeT CeromHA Goee 12 ThIC. ra.

Cospemennste copra cemekuuu HHIT “MBuB um. B.E. Taupopa” mpezncraBieHsI
rubpugamMu 5-ro — 6-TO IIOKOJIEHU T CKPEIMBaHKA C PACUETHOM JoJIell TeHOTHUIIA V.
vinifera L. 5o 80% ¥ COOTBETCTBYIOUIMMHM BKYCOBBIME KadeCTBAMK C OJHOBDEMEHHOH BBICOKOM
YCTOMYUBOCTHIO (Ha ypoBHE 6,5—7 6a/UIOB 110 9-T1 GaIBHOI IIKate OLeHKY) [8] K OCHOBHBIM Iprb-
HbIM maToreHaM. OHH OTJIMYAIOTCS pasHOOOpasueM OKpackw, (OpMBI Arof, apoMaTa M BKyca.
HemnpeMeHHBIM pe3ysIbTaTOM CeJIEKIIMOHHOM PaGOThI CTAlO CO3ZAaHME CTAOMIIBHO IIPOLYKTHBHBIX
COPTOB C KOMIUIEKCHOM YCTOMYHBOCTBIO K HUBKMM TeMIIEpaTypaM M OCHOBHBIM TI'DHOHBIM
IIaTOTeHaM.

Jl1g IpaBHJIBHOTO, HAyYHO OGOCHOBaHHOTO BBIOOpA ITyTeil M METOZOB CeIeKIMOHHON
paboTsI C ydeTOM IIOCTAaBJIE€HHOH 3afjauy HeOoOXOAUMO 3HaHHe (GeHO- U TeHOTUIIMYECKOH
XapaKTePUCTUK COPTOB, OTOMPAeMbIX LA BKJIIOUEHUA B CKpelIMBaHHUA. B mociaezHue rofsr It
uzeHTHGUKAINY, XapaKTEPUCTUKU U OIeHKH TeHeTUYeCKUX PeCypCoB BUHOIPAZA HCIIOJIb3yeTCs
creKTp (EeHOTHNMYEeCKUX M TeHOTHIIMYEeCKMX MeToZoB [5]. B MeTomudeckoM OTHOIIEHHM
OTJINYUTEIPHOM 4YepTOil CeIeKIMOHHBIX paboT aBngerca npumeHenwe JIHK-rexmomoruii, B -
JaCTHOCTH, MOJIEKYJIIDHBIX MapKepOB Ha PAa3/MYHBIX STallaX CeJeKIMOHHOro mpouecca [7, 9].
IIprMeHeHIe MIKPOCATE/UIUTHBIX MAapKEPOB OTKPbIBAET IIMPOKKE BO3MOXKHOCTH ISl TIOBBIIEHIIS
9¢beKTUBHOCT U YCKOpPeHHSI CeJeKIIMOHHOro mpomecca [4]. DTo JaeT BO3MOXKHOCTH
ocymectsinenus JHK-tunupopanus coproB BUHOTpaja, 0T60pa HYXXHBIX F€HOTHUIIOB Ha PaHHUX
STanax pa3BUTHA THOPUIHBIX CeSHIEB M yCTAHOBJIEHUA POAUTEIBCKUX COPTOB.

Ilenpio paboTHI GBLIO arpOGHOTIOTHUECKOe M MOJIEKY/IAPHO-TeHeTHIEeCKOe HCCIeJOBaHNIe
POJUTENBECKUX COPTOB U CeAHIeB T6puaHoi momyauuu F1 or ckpemyBanusa copToB OmanoBsrit

u BypmyHK.

Mareprar n Merogmka. B ammenorpaduueckoit komnekuum HHIL “MBuB um. B.E.
Tauposa” (6oee 1500 coproo6pasuos) B 70-e — 80-e rozp! IPOLLIOrO CTOIETHA GBLIN U3y deHbI
Y BBIJeJIEHBI COPTA — JOHOPBI IIeHHBIX IIPH3HAKOB U CBOMCTB, B TOM YHCJIE MOPO30- M 3HMMO-
CTOMKOCTH, reorpaduyecKd OTHAIEHHBIE M IOJNYYEeHHbIE B pe3yJbTaTe CKPEIMBAHUI
€BpOIIeIICKO-a3MaTCKUX U aMEPUKAHCKUX COPTOB C copTaMu u rubpugamu V. amurensis Rupr.
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B Hammx ucClIeZOBaHUAX POJSUTENbCKHE (GOPMBI TMOPHAOB OBUIM IIpPeACTaBIEHBI
HOBBIMH CeJIEKIIMOHHBIMU BHHHBIMU COPTaMM BHHOTPaZa — CIOXHBIMH MEXBUJOBBIMHU
ru6pHJAMY, COUETAIONMMH B ceGe MOPO30YCTOHYMBOCTH U PE3UCTEHTHOCTH K OCHOBHBIM
rpuOKOBBIM GOJIE3HAM U BpeJUTEJLIM BUHOTPAJA, a TAKXKe BRICOKOE Ka4eCTBO YPOXKad.

1.Omasnossrit (Py6un Tamposckuit x Myckar xemuyxusiii + JKemuyr Ca6a) [HHI]
“VIBuB uwm. B.E. Tauposa”, aBropst: Tymaesa M.U., Bankosckas M.I'., Tepyc JI. B. u gp.] — Tex-
HUYeCKUN COPT BHHOIpajZia CpeJHEero CpOKa CO3peBaHMA, OTHOCHTEIBHO YCTOHYMB K
OCHOBHBIM IIaTOT€HAM: MMJIZBIO, OUAUYMY U UepPHOI IATHUCTOCTH. 3MMOCTOMKOCT XOPOMUIas.
T'posgu cpemHme u KpyIHBle, IUIMHAPO-KOHHMYECKHEe M KOHHYECKHe, IUIOTHBIe. Sroxsr
cpefHMe, OBajJbHBIE, Oeilble C BOCKOBBIM HajJeTOM. MAIKOTh MACHCTO-COYHad. Bkyc
TapMOHUYHBIM C MyCKaTHO-LIMTPOHHBIMU TOHaMHu. YpokaiiHocTs 114 1m/ra. KommuecTBo
couBeruit Ha pasuBmniicsa mober 1.0, mromonocusiit - 1,4. Cpepusis macca rposgu 258 T,
cpenHsaa Macca arogsl 2,5 r. CaxapucTocTh COKa ATOJ, 18,3 r/100cm3, xucioTHOCTH 6,2
r/mM3, merycTralOHHAs OlleHKa CTOJIOBOrO BUHA 7,8 6asra. Mcmoas3yercs Aid IpUrOTOBIEHUA
6eJIBIX CTOJIOBBIX BHH.

2.Bypmyuk (V. amurensisRupr.x Myckar Benurepckuit (V. viniféra)) [ApmsaHckuit
HWVBBulIl n MockoBckast cenbcKoxo3saicTs. akagemus uM. K.A. Tumupsisesa, aBropst: ITorocsua
C.A., Cxyun K.II., Hluposu I'K., Axonsan P.II.] — TexHuveckuit cOpT BUHOTpajia CpeSHEro Ie-
puoga cospesanus (http://vinograd.info/sorta/vinnye/byrmynk.html) ¢ nmopsimensoit ycroiuu-
BOCTBIO K OTPHIIATeIbHBIM TeMIleparypaM. I'po3au mMenkue u cpepnue (anmuna 13,0-15,6 cm, mm-
puna 8,5-11,0 cm), koHUYecKUe, cpefHeit mIoTHOCTH. Arons! cpepuue (amuHa 12,6-14,8 My, mu-
pura 10,2-12,5 Mm), OKpyTible, SIHTAPHO-XKEJIThIE, C MyCKaTHBIM apomaroM. Koxuila cpeneit
TOJIIIMHEI, CO CIAGBIM BOCKOBBIM HaJIeTOM. MOp030yCTONYHBOCTD BRICOKAS, OTKPBITO 3HMYIOIIIe
KyCThI BBIAEP)KUBAIOT MOPO3sL 0 -30°— -32°C. YcroifuuBoCTh K GOIE3HAM U BPEIUTEIIM CPeZi-
HAA: BOCIPUMMYHUB K MMJIZBIO, CepOil THIIH, ouauyMy. YpoxaitHocts 140-165 1ny/ra. IIpouent
IIOJOHOCHBIX 1T06eroB 82. Uucmo rposzeil Ha pasBuBLMiics mober 1,2, Ha IUIOZOHOCHSIH — 1,5.
Cpeznsst macca rpo3zpu 130 r. Caxapucrocts coxa srog, — 28-29% npu xuciaoraoctu 5,5-6,0 r/i.
JerycranyronHtas onenka BuHa 7,8-8 6atos. Mcmonsayercs a1 mpurorosieHus 6eoro gecepT-
HOTO BMHA BBICOKOTO KAayeCTBAa C MyCKAaTHBIM apOMAaTOM M BBICOKOKAUeCTBEHHOTO BUHOTPAJHOTO
COKa.

TubpupgusannoHHble pabOTHI MEXAY POAUTEIBCKUMH copTaMu poBoauiucsk B 2007r. B
2010r. Ha mocTosHHOEe MecTO BbIcaskeHO 140 cesHIIeB M Ha CeromHsA M3ydaiorca 63 pacTeHu,
IlBa 13 KOTOPBIX BBIJeJIEHBI B KAUeCTBe IIePCIIEKTUBHBIX 110 KOMILIEKCY IIPU3HAKOB U CBOMCTB, B
TOM YMCJIe II0 CaXapOHAKOILUIEHHIO, apOMAaTHUECKUM, BKYCOBBIM U T€XHOJIOTMYECKIM XapaKTe-
PHUCTHKAM Ar0j, a TakXKe YCTOMYHBOCTH K CTPECCOBBIM (DaKTOpPaM CpeIbl ¥ OCHOBHBIM IIaTO-
renam (puc. 1).

ITpoBoguIOCs MOJIEKYIAPHO-TE€HETUYECKOe U3yUeHHe POSUTENbCKUX hopM. Jljia reHo-
TUIIMPOBAaHUA MOJOZABIe JTUCThA copToB OmanoBerit 1 BypMmyHK GbLIM COOpaHBI B KOJLIEKIUU
HHIT ,1IBuB uwm. B.E. Tauposa“ u B amnenorpaduueckoil KOJIeKIUKY HAy9IHOTO IieHTpa ,,Bu-
HorpagomnoposuHomenus‘ Hannonansuoro Arpapaoro Yuusepcurera Apmennu (Mepzasasan
Y 9KCIIepUMeHTaIbHasA 6a3a HayIHOTO IieHTpa, APMaBUPCKIUIL Map3).

M V. vinifera (3 V. amurensis B8 V. rupestris & Opyrve

Puc. 1. PacyerHoe coorHourerve (%) poAUTEIBCKUX T€HOTUIIOB KOMOUHALNY
cxkpemuBanusa Onanosrii x Bypmynk
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Oxcrpakuus JHK ocymecrsiszace ¢ wucmomssosanueMm DNeasy Plant Mini Kit
(Qiagen). [Jna upeHTHdUKAUKM COPTOB TeHOTUIIMpOBaHHe OBLIO IpoBegeHo mo 9 SSR
mapkepam (VVS2, ZAG 62, ZAG 79, VVMD 7, VVMD 27, VVMD 5, VVMD 25, VVMD 28,
VVMD 32). xoTopsle OGBIYHO MCIOJB3YIOTCA AJIA TeHEeTHYeCKOH XapaKTePHUCTHUKU COPTOB
BUHOrpaza [6, 8].

Pesysrarsr m obcyxgerne. 111TosMOpHOIOTMIecKuii aHaIu3 copTta BypMyHk
KaK OTIJOBCKOTO TEHOTHIIA IIOKA3aJa BBICOKMI YPOBEHB (EPTUIBHOCTH IIBLIBIIEI
97.13+0.15, cpepuuit suaMeTp IBLIbLEBBIX 3epeH cocraBua 28.07+2.15 mkMm, 06beM
11488.10+2800,08 mxm3.

PesynbTaThl TeHOTUIIUPOBAHUA POLUTETBCKUX (OPM IpHUBefeHs! B Tabur. 1. B
paMKax BBIIIOJIHEHHUSA IBYCTOPOHHETO IpoekTa ¢ Arpo6uoumHcturyToMm (Bosnrapus,
Codus, pyxkoBoguTenash IpoeKTa OT Goiarapckoit cropons! A-p LlBeranka XBapiesa)
“OueHKa TeHeTHYECKOrO0 pasHOOOpasus BHHOTpaZa YKpawHsl u bosnrapum mpu
IIOMOIIM MOJIEKYJIAPHBIX MapKepoB® OBLIO IIPOBEZEeHO T'eHOTUIIMPOBAHHE (POPMBI
OmaynoBeIif ¢ ILeTBI0 IIOCHAEeAYIONEro YTOUYHEHHS OTI[OBCKOTO COPTa THMOPHUAHOMN
¢dopmer Omanossiii. 'eHoTummpoBanme copra bypMyHK 6BLIO OCYIIeCTBIEHO B
Wucturyre cemexuuu BuHorpaza JKI Institute for Grapevine Breeding
(Geilweilerhof, Germany).

TaGnuna 1. PesypraTsl reHOTUIIHMPOBAHUA U3yYaeMbIX COPTOB BUHOTPaZa

Copr SSR mMapkepsI
P VVS2 | ZAG 62|ZAG7VVMD 7| VVMD 27 | VVWMD5 VVMD 25 |VVMD 28| VVMD 32
.| 135 188 248 245 176 241 244 240 258
OmanoBsrit
147 190 258 251 191 241 258 264 274
135 - 257 237 188 228 239 - 242
Bypmynk
151 - 261 249 192 240 243 - 242

B Haurux uccaeoBaHUAX IOKA3aHO, YTO COPT bypMyHK ABjIfeTca IepCleKTUB-
HBIM JOHOPOM IIPM3HAaKa MOPO30YCTOMYMBOCTH M MOXET OBITh HCIOJB30BAaH B CKpe-
IMBAHUAX C IIeJBIO IOTy4YeHHS BHICOKOAJAITHBHBIX COPTOB A KIMMATHIECKUX
ycIoBui YKpauHbl. B manpHeimrmx paborax B paMKax corpynzHudectsa mexay HHIT
“VIBuB um. B.E. TaupoBa” u kaderpoil reHeTMKM U IUTONOTHK EpeBaHCKOTO
TOCYyZapCTBEeHHOTO YHUBEPCHUTEeTa IIIAHUPYeTCA TeHOTHIIMPOBAHHE IIePCIIeKTUBHBIX
CesHIIEB, IIOJyYeHHBIX OT CKpeluBaHug copToB Omnanossiii u bypMyHK.
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THE ESTIMATION OF VARDENIS RIVER'S ECOLOGICAL STATE
BY THE APPROACHES OF EU WATER FRAMEWORK DIRECTIVE

V.L. ASATRYAN

Institute of Hydroecology and Ichthyology of SCZNES RA
vardanasatryan@yahoo.com

The results of estimation of Vardenis river basimiter ecological state based on hydro-
biological and hydromorphological studies has bpessented. Study has been carried out by
AQEM methodology which based on the norms of EU WHbe results of river’ water quality
estimation by FBI, BBI, BMWP indices based on dataa@obenthos have been comparatively
analyzed and the most reliable index for estimatibwater quality based on multihabitat samp-
ling method has been revealed.

The results have shown that the most reliable irfd@x 3 implemented for the estima-
tion of Vardenis river water quality is FBI. Theoses of indices have shown that water quality
of Vardenis river not lower than “good”, at the satime all 3 indices have shown that the best
quality is in the middle stream (FBI-1.4, BBI-9, BM\IB3), lower quality in the upper stream
(FBI-4.8, BBI-7, BMWP-58) and the worst — in the dwstream (FBI-5.35, BBI-4, BMWP-68).
This is generally due to differences in anthropagémpact size in different parts of river as a
result of hydromorphological parameters.

Lake Sevan basin — Vardenis river — EU WFD — Zotitmn— Water quality

Upjuwnwpnid tbpluyugdus i dwpnbthu gbinh wjuquinid hpujuwbwgyuws gpuljto-
uwpwbwlub b gpuunpdninghujutt hbnwgnunmpniitbph hhdwb Jpw oph Bynnghwljut Jhdwlh
quuhunniwb  wpymbpubpp:  Zhnwgnumpnitbbpt hpuljubug]ly  Eu pun AQEM-h
Ubpnpupwinipyul, npp hhdunud £ U QT unpdbph Ypu Qonplupnuh wdyuyubph hhdwb ypw FBI,
BBI U BMWP huntputtipny hpuljutugqus qinh oph npujh quuthwndwt wpnyniuputpp Eupupyyty
Eu hudbdwnwljut Jipnismipiut b pugwhuyndt) b Uniyynhhwphinwn tdnipwndwt hhuwt Jpu
onh npuyh quwhwndwt hwdwp wewykp hujuwuwnh hugkpup:

Upmyniuptbipp gnyg ko viwhu, np Yhpunquws tpkp hunbputibphg Ywpnkuhu ginh oph npuljh
quuhwndwi hudwp wpwk) hujuuwnh E FBI huinkpup: Pugkputitiph wipdtpubtpp gnyg ku tnwihu, np
Juwpnkuhu qglinh oph npulp ,judo quuhwwnwlwithg gusdn sk, uwluyl kptp huinkputikpt b gnyg tu
wuwhu, np oph wdktwpwpdp npulyp dhohtt hnuwuph hwnygwsnid t (FBI-1.4, BBI-9, BMWP-133), nphtt
hwenpymu £ Jtpht hnuwbph oph npulp (FBI-4.8, BBI-7, BMWP-58) U wbiwgwdpp uwnnphi
hnuwupmu E (FBI-5.35, BBI-4, BMWP-68): Ujuyhuh thnthnjunipmiuubph hhdtwfui wyuwngwnp
hhppnunpdninghwljun wuydwtbkph  htwnbwipny  wbppnungkt wqpbgnipyut  swthh
wnuppbpnipniitpt Bu glnh wwpplp hwnguwsubpnud:

Ulwinu j&h wijmquil — wpnkipu glan — EU Q8 —Qnnpkipnu — ph npuily

B pabore mpezcTaBieHbl Pe3yIbTAaTHl OIeHKH DKOJIOTMYECKOTO COCTOSHHUA BOZABI B
GacceiiHe pek. BapzeHuc Ha OCHOBe IIPOBeIEHHBIX TMAPOOHONIOTHIECKUX U TUAPOMOPPO-
Jlorudyeckux wuccaemoBaHuit. MccimemoBanus Osvinu mpoBefeHsl 1mo Meroguke AQEM,
KoTtopas coszmaHa Ha ocHoBe HopMm BPJ/I EC. Brin mpoBemeH CpaBHUTeNBHBIH aHAmIn3
Ppe3yJIbTaTOB OIleHKM KadecTBa BoA®l p. Bapmenuc mo mupekcam FBI, BBI u BMWP na
OCHOBe JaHHBIX II0 300- GEHTOCY M BBIABJIEH CaMBIH JOCTOBEPHBIN HHIEKC A OLEHKHU
KaduecTBa BOJBI IIPU My/IbTHAOUTaTHOM MeTOZe c6opa MaTepHaa.
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PesypTaTsl MOKa3bIBalOT, YTO CAMBIM JOCTOBEPHBIM MHAEKCOM H3 TPEX HCIIOJbB30-
BaHHBIX ABiasgercs uHAeKc FBI. Bainsl MHIEKCOB IIOKAa3bIBAIOT, YTO KAaYeCTBO BOJBI PEKHU
Bapzenuc He HuKe “Xopolnero”, Ipy 3TOM CaMoOe BFICOKOE KaueCTBO BOBI OBLIO 3aperucT-
pupoBano B cpesHem TeueHuu (FBI-1.4, BBI-9, BMWP-133), Heckombko HuXe — B
BepxHeM TeueHuu (FBI-4.8, BBI-7, BMWP-58) u camoe HHU3KOe — B HIDKHEM TEYeHHUU
(FBI-5.35, BBI-4, BMWP-68). OcnoBHass nmpuymuHa TaKuX H3MeHEHUH 3aKI0YaeTcs B
Pa3TIHYHOM CTeIleHM aHTPOIIOTeHHOTO BO3JEeiCTBMA Ha pasHBIX Y4acTKax peKH,
06y CIOBIEHHOM TUAPOMOPGOIOTHIECKUMHU yCIOBUAMHU.

baccerir o3epa Cepar — Pexa Bapgernc — BP/] EC — 3o06ernroc — Kauecrso Bogs!

Water Code of RA established in 2002 is largelyedasn the norms and approaches
of EU Water Framework Directive (EU WFD (2000/60JieGVhereas the requirements of
WFD are less integrated in the hydrobiological steictarried out in Armenia. Thus, an
attempt to implement some requirements of WFD tdrdiyiological studies was done in
this work. The aim of this study is to assess th@agjical state of Vardenis river based on
the results of investigations according to WFD r&riardenis is one of the largest rivers
of Lake Sevan basin. It starts from the north sdagfevardenis range. The length of river is
28 km (4" river by length in Lake Sevan basin), catchmesirbis 116 krfy density of hyd-
rological net — 1.08 km/kfrwhich is 1.4 times more than the average densitnydrologi-
cal net in Sevan basin. Fall of stream is 1315tnea® gradient — 49.6 m/km. Vardenis flo-
ods in spring season due to mixed-type alimenta{{®é % from snow melt, 31 % from
groundwater, 13 % from rain). Average river disgesis 1.87 rfisec, maximal — 20 ffsec
[1, 4]. Vardenis river is also significant, becaitsis spawning river for endemic fish spe-
cies of Lake Sevan — Sevan ischkhan-trout and Sessdoell [2].

Materials and methodsHydrobionts are the primary and main component&$imation
of ecological state of water ecosystems accordingld WFD. Particularly, the linking organism
groups are benthic macroinvertebrates, benthioulist ichthyofauna and macrophytes [6]. Huge
amount of studies shows, that benthic macroinveateb is the most suitable assemblage for esti-
mation of water ecological state in the small maindus rivers according to requirements of
WFD [5, 7-9, 11, 12]. Based on this, the complexrbiiblogical and hydromorphological field
studies in Vardenis river basin were carried oudatober of 2013. The month has been chosen as
a most appropriate for hydrobiological studies agditg to WFD requirements, because it is follo-
wed by the low water phase of river Vardenis, whilthe most suitable period for monitoring.
The study has been carried out in 4 stationstibstés in the upstream of the river {3 20" N,
45°2652"E). It is in the 2680 m above sea level (a.s.))mi@nt biotopes here are mesolithal
(>6cm to 20cm) — 45% and macrolithal (>20cm to 4Pen85%. Il station — before small HPP
(40°0528"N, 45°27'43"E) is located in 2220 m a.s.l., dominant biotopes megalithal (>40cm) —
40 % and macrolithal — 35 %: Ill station — 0.5kmoed Vardenik village (4D724'N,
45%2703'E) is located in 2000m a.s.|. Dominant biotops mesolithal — 50% and megalithal —
25%: Besides stone bhiotopes, sampling in this statias carried out from inorganic silt and clay
as well. IV station — downstream %0941"N, 45° 2547"E) is located in 1918 m a.s.l. Dominant
biotopes are mesolithal — 40 %, and macrolithab-%2 Besides stone biotopes, sampling in this
station has been carried out from sand-sludge (18%d)submerged macrophytes (5 %) as well.
Registration of hydromorphological data, samplingbehthic macroinvertebrates and following
laboratory processing of materials have been chwoig by the methods of AQEM consortium
[10]. Estimation of water quality has been donetty indices FBI, BBl and BMWP [3]. Spatial
processing and analyze of sampled data were camedy ArcMap 10.1 software.

Results and DiscussiorDue to study, the ecological state of water inedédht
parts of Vardenis river has been estimated. Alllemgnted indices have shown that the
best conditions were in the Il then in the Il Bat(tab. 1). Mentioned 2 stations are in the
middle stream of the river, which allow us to makeonclusion, that middle stream is the
most pristine.
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Table 1. Water quality in different stations of Vardeniger

’ C Stations
Biological index I T m Y
Water quality by BBI index (value of index) good (7 high (9) good (8) bad (4)
Water quality by FBI index (value of index) goodg#) excellent (1.4) excellent (1.94] good (5.35)
Water quality by BMWP index (value of index godB) very good (133)[ very good (103)  good (63)
\é\([)aet;:,?gg:gzlgé?\(/\l/gse'T;ﬁ::a::)le individual good (58) very good (122 good (81) not high (48)
EPT (%) 22 97 86 34

The results of different water quality estimatiowlices for | and IV stations are
contradictory. Values of FBI and BBI indices hatwwn, that water quality of | station
is better. Although, BMWP score has shown that wapgality of both stations are
“good”, but the value of BMWP score in station I'dshbeen higher than in station I. The
reason of such contradictory lies in the multinatb#&ampling method and theoretical ap-
proaches of calculation of different indices. Oa #ssumption of multihabitat sampling
method, the number of zoobenthic families in the dtdtion has been more than in
station | by 5 families (tab. 2). Thus, the scofeBMWP index, which based on the
number of revealed families of zoobenthos is niée for stations | and IV.

Table 2. The structure of benthic fauna of Vardenis river

Taxon name Stations
Group Order Family | Il 1} [\
Insecta Diptera Tipulidae - - - |+
Insecta Diptera Simuliidae - + - |+
Insecta Trichoptera Sericostomatidae + + -
Insecta Trichoptera Rhyacophilidae 4 + + -
Insecta Diptera Psychodidae E + + -
Mollusca Gastropoda Planorbidae + + +
Insecta Plecoptera Perlidae E + + -
Insecta Diptera Pedicidae H + - -
Mollusca Gastropoda Lymnaeidae E - - +
Insecta Trichoptera Limnephilidae - + - -
Insecta Ephemeroptera Leptophlebiidae - E E 4
Insecta Trichoptera Hydropsychidae i + + +
Insecta Coleoptera Hydraenidae t + + -
Insecta Odonata Gomphidae B + - -
Hirudinea Rhynchobdellidae Glossiphoniidae - +H -
Crustacea Amphipoda Gammaridae + + +
Hirudinea Arhynchobdellida Erpobdellidae + - - +
Insecta Coleoptera Dytiscidae - - + -
Platyhelminthes Turbellaria Dugesiidae - + + +
Insecta Diptera Chironomidae +H + + +
Insecta Plecoptera Capniidae T + + -
Insecta Ephemeroptera Caenidae o B B 4
Insecta Trichoptera Brachycentridae F + + +
Insecta Ephemeroptera Baetidae i 4 & 1
Insecta Diptera Athericidae - + - -
Insecta Coleoptera Elmidae - + + +
Insecta Ephemeroptera Heptagenidae + t + r
Insecta Diptera Limnophilinae - + + +
Insecta Plecoptera Nemouridae + + -
Insecta Plecoptera Perlodidae F + + -
Total number of family 100 24 21 15

In case of using BBI index the sole individuals égrimarily eliminated, thus
water quality of | station has been estimated amtj and in station IV — as “bad”,
which has also not reliable result. FBI is the niogtgral index from mentioned due to
its methodology of score calculation. So, the nmeBable result for multihabitat samp-
ling method has been gained when FBI index werd.u3téus, we recommend FBI
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in-dex for the estimation of Vardenis river wateratity and future using of these results
for river basin ecological zoning.

The percent of Ephemeroptera, Plecoptera, TrichagtePT) taxa in all taxono-
mical diversity of each station has been calculadecheck the validity of gained results
estimated by indices, because these 3 groups @entioos are more sensitive to pollu-
tion. The results have shown that in both statiohsiddle stream representatives of
EPT taxa were absolutely dominant. On the othedhtireir percent in taxonomical di-
versity of | and IV station were low than 35 %. fh@rmore, although their part in the
taxonomical diversity of station IV is a little Hiigher than in station I, but it is due to
high number of Baetidae family representativeschiare resistant to the pollution.

The model of Vardenis river basin slope gradierst baen created by using the
slope tool of GIS, which allow us to recognize thasons of such fluctuations in water
quality between different parts of the river. Tlsults of hydromorphological parame-
ters recorded within field study and gained frotmola@atory processing have shown that
the upper stream of the river coincides with tleeigh valley, which is the main area for
pasture and meadows in the basin of Vardenis rivee to this, hydroecosystem in this
area carries additional anthropogenic and natuigdrac pressure. After trough valley
Vardenis river flows into V-shape valley, which bete a canyon in some parts and
anthropogenic pressure in this area reach a mininvaloe. Due to high stream gradient
and flow velocity water in this part self-purifi@gensively. Thus, in the middle stream,
where anthropogenic pressure is minimal becauselief, water quality is strongly imp-
roves. Adjacent to Vardenik village perennial gaisland arable, which have an influen-
ce on water quality of Vardenis river, spreads gldaer banks, and after village sewa-
ges inflow into the river as well, which strengthibe organic and nutrient enrichment in
the downstream course of the river.

Thus, due to hydromorphological features and &sualtrof different strength of an-
thropogenic pressure in different parts of Vardeisr, the basin can be conditionally
divided into 3 different zones. | zone coincideshwthe trough valley in upper stream,
where water quality is lower than in the middleeatn due to impact of Livestock and
meadows. The more pristine part of river is thedhe, which coincides with the middle
stream of Vardenis river. This zone starts frometige of trough valley and spreads to the
upper boundary of settlement system. There is n@ob anthropogenic pressure on hyd-
roecosystem due to hydromorphological conditioliszdne, which coincides with the
downstream of the river, is the most vulnerableabse it is influences by the sewages and
agricultural wastewaters of Vardenik village. Doethis, water quality of some parts of
Vardenis river downstream can be lower than theessary “good” quality required by
WEFD. The results of investigations and estimatiérwater quality have shown that in
general water quality of Vardenis river appropriatespawning of endemic fishes as well.
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Between the relationship of NOS (NO-synthase) agghase in complicated and pecu-
liar metabolic pathway of L-arginine there are mamgiscovered points up till now. The aim
of our study was to investigate the influenceNGfhydroxy-L-arginine (NOHA) on the activity
of urea cycle enzymes in vitro. Studies have shtvat NOHA decreases the activity of all the
urea cycle enzymes in liver, except ureotelic aag@) and increases the activity of argininosuc-
cinate synthase and argininosuccinatelyase in taaéhkidney. Our results show that the influ-
ence of NOHA on various organs in a different wayainew revelation in the pathway of L-ar-
ginine. We show that NOHA performs an importanerol the metabolism of urea cycle meta-
bolites (ornithine, citrulline and arginine) in fifent tissues.

Urea cycle — K-hydroxy-L-arginine — nitric oxide — arginase

L-wipghthuh pwpn b jnipophtiwy dbwwpnihl mnnd gnpdnn wpghtiwuq b NO-uhupwq
dtpdkunutiph hnpuhwpwpbpnipmmuttpmd jut spuguhwyngws Ynndtp: Usjuwnwiph tywnwli
E in vitro wuwydwbtbpmd munwdbwuhply  AS-hhnpopup-L-wipghtthth  (Z0LU)  wqnbgmipniup
opuhphuughtt ghlyjh $bpubkunubph wlinhynmpjut Jpu: ZEknwgnunmpnibbpp gnyg L wdby
20LU-h wpgbjulnn wqgkgnmpimip opthphtwght ghlyih popnp $hpdbuntbph Ypw yupgod (pugu-
pmpjudp npblnphjhly wpghtiwgh), wiwnhyuging wqpbgnipmniup wpghthtinunitjghiwnuhtipuq
b wpghthtnuniyghiwwnhwq  $bpdbbnubph  Jpu Ephjwdubpnid b qiluminbnnud:  Z20LU-h
wqnlgnipjut nwuppbpmipjut hwjntwpkpnudp wwuppbp opquiitkpnud unp  pugwhwynnud £ L-
wpghthuh  nipuhnjuwtwlnipmiinud: Unwgjuws  wpyniuputpp gnyg i wwhu  wwppkp
hnudusputipnud ZOLU-h uplnpugnyt nipp dhquiyniph uhtipliqh dkinwpnjhntbph (optthphi,
ghwpnht, wpghuht) Wniputhnfuwbwlnipniimd:

Uhquigniph uhliplq — N°-hhgpopup-L-wpghlihll — wenunp unliopupn — wpghlnug

B cnoXHOM ¥ CBOeOOGpasHOM MeTaboNIMYeCKOM NyTH L-aprMHMHA MeXZy OT-
vomenuamMu NOS u apruHassl [0 CHUX IOpP €CThb MHOTO HEHCCIeJOBAHHBIX BOII-
pocos. Hameit nensio 65110 u3ydeHue BIusHUA N-rugpokcu-L-aprunuza (I'OJIA) Ha
aKTHUBHOCTH (epMEHTOB I[MKJIa MOYeBHHSHI in vitro. MccremoBanusa moxasanu, uto 'OJIA
WHTAGUPYeT aKTHBHOCTh BCeX (epMeHTOB LMKJIA MOYEBHUHBI, KpOMEe YpeoTeJIHdecKOin
130QOPMBI apTMHA3bl B II€YeHH, IIOBBINIAET AKTUBHOCTh apIMHHHOCYKIMHATCHHTA3Bl U
apTMHUHOCYKIMHAT/INA3bl B Pa3HBIX TKaHbAX. Hamu pesynbraTel IIOKa3aau, 4TO BIHIHUE
TOJIA Ha depMeHTH pa3IMYHBIX OPraHOB IIO-Pa3sHOMY — 3TO HOBOe OTKpBITHE B
MertabonnyeckoM nyTtu L-aprununa. Hamu moxasano, uro 'OJIA urpaer BaXHYIO poib B
MeTaboyn3Me MeTabONIUTOB IUKJIA MOYEBHHH (ODHHUTHH, aprUHUH U IUTPYIHH) B

Pa3sIMYHBIX TKAHAX.
Curre3 MoYeBHHBI — N° - THAPOKCH -L- aprHHHH — MOHOKCHJ a30Ta — aprHHA3a

Arginase (EC 3.5.3.1) hydrolyses L-arginine intcearrand L-ornithine, and
NO-synthase (NOS) (EC 1.14.13.39) hydrolyses Lramgiinto NO and L-citrulline [3, 6].

113



H. G. JAVRUSHYAN

N®-hydroxy-L-arginine (NOHA) occurs during L-arginineonversion into NO, where
NOHA is the principal intermediate in the reactamd a strong inhibitor for arginase [6].
As arginase and nitric oxide synthase (NOS) sharenamon substrate, the regulation of
arginase is linked with nitric oxide (NO) productj@nd it has been suggested that the ba-
lance of L-arginine metabolism between these twbways has important pathophysiolo-
gical effects [7, 9]. The regulation of L-arginingetabolism in tissues that possess both
arginase and NOS activities is poorly understood (3. Urea cycle in hepatocytes of liver
consists of 5 enzymatic reactions (carbamoylphdsphgnthase (CPS), ornithinecarba-
moyltransferase (OTC), argininosuccinate synthagmgininosuccinaseand ureotelic
arginase (UA) [1, 11]. In nature existed 3 isoforoidNOS: neuronal (nNOS or NOS 1),
inducible (iNOS or NOS 1), endothelial (eNOS or 8@I) [3]. It is especially important,
that three of five urea cycle enzymes (ASL, ASS arginase) are found in brain and
kidney [2, 8]. In brain and kidney the mentionedrzymes of the urea cycle and NUA and
NOS are enzymes of one united system that providbsatructed synthesis of NO 10, 11].
In our previous investigations was revealed thébitihg influence of NO on the activity
of the urea cycle enzymes both in liver, kidney araidn [10]. Now our aim is to investti-
gate and reveal the new points of the biologickd ad NOHA the metabolic pathway of
L-arginine.

Materials and methodsMale adult Wistar rats (200-220 g) were fed a staddhow diet.
The animals were killed under ether anesthesiavi@t by decapitation. The chemicals were
obtained from Sigma-Aldrich Co. Ltd. (Taufkirchem/@any). Carbamoylphosphate synthase |
(EC 2.7.2.5) activity was determined by citrullinencentration [1, 4]. Assay reaction mixture
contained 30 puM NaHC{ 35 puM MgSQ, 25 pumol NHCI, 40 uM L-ornithine, 120 pM
DL-glutamic acid, 10uM ATP, pH 7.2; 0.7 ml homogenaOrnithinecarbamoyltransferase
(EC 2.7.2.5) activity was determined by concentratdd ammonia [1]. Assay reaction mixture
contained 1.5 ml 100 uM L-citrulline and 500 pM M&04, pH 7.2, and 0.5ml homogenized
thick material. The activity of argininosuccinagmthetase (EC 6.3.4.5) and argininosuccinatelya-
se (EC 4.3.2.1xctivity were determined by citrulline concentratif8]. The incubation mixture
contained 20 uM fumaric acid, 20 uM aspartic a2@uM citrulline, 10 uM ATP, 5 uM MgSQ
20 uM arginase and 1ml homogenate. The citrullovenéd was measured by using diaceltylmo-
noxime and read at 487 nm [5]. UA and NUA actiwtgre determined by urea concentration
[2, 4]. In the column (2,5%x50 cm) containing Sephad-150 are added the crude extracts. The
homogenate was centrifuged at 1500 g for 10 mi4°@t The column was balanced with phos-
phate buffer (pH 7,2) and was collected 40 fractieach one of for 4 ml. The reaction mixture
contained 1.4 ml glycil-glycine, pH 9.5, 0.2 ml M{0.4 ml L-arginine, and 1ml enzyme eluate.
Results expressed as means + SD. NOHA effect onaya enzymes activity was examined by
Student's t-test using StatSoft 7.0.

Results and Discussiort.o reveal the mechanism and nature of the NOHAuinfl
ence on the urea cycle enzymes we use 2 concenttNOHA — 1 and 2 pM in potas-
sium phosphate buffer (0.2 M, pH 7.4). The mentiboencentrations of NOHA were
added to the incubation mixture of urea cycle ereynin fig. 1 is shown the NOHA in-
fluence on the activity of ASS and ASL (based anuked method, mentioned enzymes
activities are presented in a united way), OTC @R in the hepatocytes of the liver.
Liver ASL and ASS united activity is inhibited byQMA in 14,7 % adding 1 uM and in
39,1% adding 2uM of NOHA (fig. 1, a). OTC activity inhibited by 18,5 and 40,75%,
adding in the incubation mixture 1 and 2uM of NOk@érresponding (fig. 1, b). CPS ac-
tivity is inhibited by 22,9 and 58,8%, adding hetincubation mixture 1 and 2 pM of
NOHA corresponding (fig. 1, ¢). Mentioned facts whitie inverse correlation relation-
ship between the activty of NOS and urea cycle ewexy The results noted above and
below indicate the competitive relationship betwBKIS and urea cycle enzymes not only
for L-arginine [5, 10], but also towards to otherpiortant biological metabolites as are
L-citrulline and L-ornithine.
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Fig. 1. The influence of NOHA on urea cycle enzymes agtivitrat liver. a — NOHA
influence on ASS and ASL activity, b — NOHA effect OTC activity, c — NOHA effect on
CPS activity, CPS — Carbamoylphosphatesynthase,- A8§ininosuccinate synthetase, ASL -
ArgininosuccinatelyaseQTC — Ornithinecarbamoyltransferase, NOHN&hydroxy-L-arginine, *
— enzyme activity in norm, ** — enzyme activity UM NOHA, *** — enzyme activity + 2 uM
NOHA (n=7, p<0.05).

The results of NOHA influence on the activity changf the enzymes in brain
and kidney are completely different from the reslitt the liver hepatocytes (fig. 2).
NOHA increases the activity of ASS and ASL in braimd kidney. In kidney the united
activity of ASS and ASL is increased in 32,3 anc18@, adding 1 and 2 pM of NOHA
in the incubating mixturecorresponding (fig. 2, Bjain ASS and ASL united activity is
increased by 9,8 and 19,8%, adding 1 and 2uM of N@t+the incubation mixture cor-
responding (fig. 2, b). The unsimilar response 8SAand ASL activity change in brain,
kidney and liver to the NOHA influence, can be hesmaof the possible existance of
ASS and ASL isoforms in different organs, which @ahfferent functions.

The results of NOHA influence on the activity changf the enzymes in brain
and kidney are completely different from the resuitthe liver hepatocytes (fig. 2).
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Fig. 2. The influence of NOHA on ASS and ASL activity irdkiey (a) and brain (b).* — ASS and
ASL activity in norm in kidney, ** £enzymes activity + 1 uM NOHA, *** Tenzymes activity +
2 UM NOHA, + — enzyme activity and NOHA influencelirain(n=7, p<0.05).

NOHA increases the activity of ASS and ASL in braimd kidney. In kidney the
united activity of ASS and ASL is increased in 32581 87,1%, adding 1 and 2 pM of
NOHA in the incubating mixture corresponding (fi§y.a). Brain ASS and ASL united
activity is increased by 9,8 and 19,8%, adding d 2nuM of NOHA in the incubation
mixture corresponding (fig. 2, b). The unsimilaspense of ASS and ASL activity chan-
ge in brain, kidney and liver to the NOHA influencan be because of the possible exis-
tance of ASS and ASL isoforms in different orgamkich have different functions.
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The most probable biological reason of the highlgntioned activity increase
should be the provision of the essential quantitiels-arginine for the synthesis of NO.
Further investigations about the above mentionetsfare being confirmed, but the re-
sults already let us to make similar conclusionghis work also is presented the influ-
ence of NOHA on the activity of NUA and UA of thiedr, and NUA of the brain and
kidney. With the assistance of Lineweaver-Burk’sveuwas revealed the mechanism of
the inhibition of nonureotelic arginase. Beforehawith the assistance of gel-filtration
(Sephadex G-150) and ion-exchange chromatographlyd@lulose) was organized the
separation and partially purification of the 2 mwhs of arginase from the investigated
organs.

It was shown simultaneously, that with differenoperties (K, effect of Mrf",
molecular weight, intracellular localization, horna induction) high-molecular-weight
isoform of liver is ureotelic and other isoform& atonureotelic [1, 5]. Datas show that
brain and kidney arginases are significantly ireithibyN®-hydroxy-L-arginine (tab. 1).

Table 1. Effect of N®-hydroxy-L-arginine on different isoforms of arges in rats
different organs (gel-filtration + ion-exchange @matography, n=7, p<0.05)

Tissues Arginase activity Arginase activitiN®-hydroxyl-L-arginine
I apex (NUA)| Il apex (UA) | | apex (NUA) Inhibition, % | Il apex (UA)| Inhibition, %
Liver 129,2+0,13 360+0,1 51,6+0,17 60 358+0,1p 0
Brain 12+0,17 - 2,640,13 78,3 - —
Kidney 5,28+0,5 5,48+0,18 3,12+0,1 41 2,1+0,56 62

In liver tissue low-molecular-weight isoform is ibkied significantly, but high-
molecular-weight isoform is inhibited only in 9.3%ince high-molecular fraction is not
uniform, we assume that inhibition is related toAbktivity. Therefore was performed
fractionation on high-molecular-weight isoform wi@M-cellulose. Data in tab.1 con-
firm, thatN®-hydroxy-L-arginine inhibits only nonureotelic i of arginase while as
ureotelic isoform do not respond to inhibitor's exff. These results demonstrate that
NOHA influences exactly on the special stereospeci#fgulatory center of the enzyme.
The Lineweaver-Burk's curve is presented only fomureotelic arginase-1 of the liver
(Kn=26,3%x10°M).

To confirm this we study the dependence of isofactivity from the concent-
ration of the substrate (10-300 uM) in the preseam absence oN®-hydroxy-L-argi-
nine (fig. 3). In all Lineweaver-Burk curves formareotelic isoforms with and without
the inhibitor, intersection is in one point of alssa, what speaks about noncompetitive
nature of the inhibition. It has allosteric nature.

0,005 . ..
— Argnaseactivity
- - - Arginage activity tNOHA
,004 -
-
"
-1
-

L
L'Vmax - Noncompetitive
-7 mhibitor

80

v
{Absorbance)
0

0,003

0,002

20 40 60 julil 120

1/8<10°%

-80 60 7

Fig. 3. Lineweaver-Burk substrate-velocity curve for livemureotelicarginase (n=5, p<0.05).
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The influence of NOHA on the activity of 5 enzymafsthe urea cycle in liver,
and ASS, ASL and nonureotelicarginase (NUA) agtiuitbrain and kidney was investi-
gated for the first time.The results show the iseetorrelation relationship between the
activities of NOS and urea cycle enzymes. The tesubted previously indicate the
competitive relationship between NOS and urea cgoleymes not only for L-arginine
but also towards to other important biological rhetdes as are L-citrulline and
L-ornithine. The ASS and ASL activity differentlgspond to the influence of NOHA in
liver hepatocytes and in brain and kidney cellse Phobable reason of the above men-
tioned facts, should be the possible existanceffgrdnt isoenzymes of ASS and ASL in
various organs, which have dissimilar function. Tagt points that NOS compete for
L-arginine only with nonureotelic isoforms of argse and it has allosteric nature.

AcknowledgmentsSincere gratitude to M.A. Davtyan: Head of Depaminof Bioche-
mistry, Faculty of Biology, YSU.
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Zuywunwih wqquyhl wgpupuyhl huduyvwpwb
naghov@rambler.ru

Zuyuwunwih wyuydwiibpmyd hbnwgnudus  nguwpubph wuwpuqhundunitbumyd ghipw-
Yoonud ku Bjdtiphwibpp, wyunthtnb pun hwonpujuwintpejut wnhpuyhtt unpnughjwwnibpp, wupk-
dwnnn-ukpp bt ghunnnubpp: OQshawpbibph dwlupnysibpn] wnubjugnyt Jupulpyudnipiniin
wpdwiwgnyt) Ewinw ykpght b wptiwt uljqphie:

Eyjdbphwibp — wpbdunnnnilbp — gkuwnnnikp - Gbkdunnnnbkp — pppnip — dnt

B ycnoBusx Apmennn B mapasutodayHe OBel] IPEBANTUPYIOT SHMEpHH, Aanee 1Mo O4epen-
HOCTH CJIETYIOT KHIIEYHBIE CTPOHTMIIATHI, TPEMATOAbI U LiecToabl. Camast BBICOKAs 3apa’KEHHOCTh
oBel] OblIa 3apeTUCTPUPOBAHA B KOHIIE JIETA M B HaYaJle OCCHHU.

Diilmepuu — mpemamoost — yecmoowvl — HeMamoObl — IUHUHKA — AUYO

Pest fauna of sheep investigated in Armenia includes eymerias, intestina strongilatas,
trematods and cestods. It was found that sheep were most infected in the late summer and early
autumn.

Eimeria— trematods- cestods- nematods- larva- egg

Nspawpubtph htqugqhnt hhpqubnmipmniutbpp dbs nwpusnud niubkt wpuwphnid®
uyn pynd bl Ubkp Epypnud:

Zuyuunwinid nsppwptbph htjuqhnt hhquinnipnibbph mupuwsdwin b unyu
tnwpwdpmid hwpmighsubph oppwbwnnipjutp bwywuwnnud Eu vh pwh gnpénuubp
Epupuwinl wpnunuwghtt wwhdwspp b dhtiinygt wpnunwduyptph dpnwjut pwhw-
gnpénidp, dunipuyght opowth juhw wwhdwspp, wpnuwquyptpnud pthnwdp Juyph npn-
&nnubnh b ghpwwnhsutinh htw, hyybu hwb Yihdwgh ginpw wwpwugnidp b wyi:

Zuwjnth k, np wyn hhwinnipniubpp qquijh Juwu b hwuginid nghuwpupniént -
pluip, npt wpnwhwynynd £ unwgynny dpbpph pwbwlh b npulh tWuqbgdwudp,
hvybu bwl hpwlwtwugynn poid-Jubjuwupglihy dhongupnidubph  $hutwmbuwlu
Swjuubkpny:

Nspawnpubtph hujuqhnt hhywinnipmnibibph whinwpwinipniunid Uké L juwunp
hujuqhuwyh nhpp: Uy YEuguine dnn hwdnhynid B wwwppbp nhwybph gquuwing dh
pwith nppbp, hwdwnbnnmput jupgnd npny whnwshtt bwpowlbuguiuhubp b wy
dwljw-pnysutp [1-8]:

Ubhwubwpnidujuwi dwljupnidwpwinipyut wpgh wdktwluplnp pughpubphg b
hwdwpyniud JEunwuih opnquhqunud dwljupnysubnh® phngkungh ntuniduwuhpnipiniup
b pwgwhuynnudp, hiywhu twb nppuitg tjwundwdp hhdtwgnpjws  wujpwph
Uhgnguinnidtbinh dpwlynidp:
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Zuyuunnwith wuydwtbbpnud dwbp Enobpuwydnp hunuhubph dwlwpnysubph
dwntiugh nunmdbwuhpoipnibtbpp uunwpgl) Bo wigyu) quph 60-70-wjut pyw-
Jubtukpht b wnwybjuwbu Uks nipwnpnipniy £ nupddt] UntinhitJughwbph Jpu:

Bjukny Jtpnhhojuhg' wojuwnwiph tyuwnwlj kp Zujwunwh Zubpwy bnnt -
piutt Uh pwih dwpqbph ophtiwlny niunidtwuhpl) nsjuwpubph dwpunqujub hw-
dwlupgnud vhwdwdwtwl] dwljupnisng wbkuwlubph juqdp:

Ynip b dkpay Zbinugninmpmibbkpp junumlly Bu 2012-2013 pe. Zujuunwih Zwbpu-
whnnpjut Ynunugph, Yuyng 2nph b Updwyhph dwpqbph $Epdbpughtt mtnbumpnitvpnud® qui-
potb-wpmt Yupquspny, hulj jwpnpuwwnnp hbnwgnumppitibpp’ Zuywunwih wqquyht wgpu-
pughtt hudwjuwpuh hudwdwpujupuinipui b dwjupnswpuinipjut wdphnih dwlwpni-
Swpwtiwljuit hktnwgninm pintiibph jwpnpuinnphuwynud:

Zknugnunmpjut kb Gipwplpdl) wmwupplp hwuwluyhte adpliph wunnljwiing 250 gniju quin-
ubkp b hwumt nspuwpubp, npniig ninhn wnhphg Ykpgyws Ynynuipp ntunidbwuppdl) b dwljw-
pdwpwitinipyniinid hwyintth' hiuhupnoynuljnuhl b hkjdhupnjuminuljnuhly Ukpnnubpny [1]:

Ulhpwdtpw k pungst), np nsjuwpitiph ywpwqhunduniiugh wyuwhuh juytwswyw) hbnw-
qnunipniutitp Zuyuwunwind junwpynud b wpwght waqud:

Upmyniiphkp b phinuplnid: Supdu Jnpduspny junwpjus hbinwugninnipnii-
utiph wpyniupubpp gnyg wgtghty, np updws dwupgbph $tpdkpuyhtt mbnbunipniuuk-
nnud pousynn nspawnpitiph 85 % Jupwlyws Ehn puunnp hiugqhuyny:

Ejdtphnqu-ttdwnnnguyhtt htuqhuyny qupulduws nsppwpibpp juqunid Eh
htunwgnuyws Yhunmuhubph 77 %: Ejdkphnqu-ghunnnuyhtt htuqhuwyny Jqupuljyws-
utipp Juqunud Ehtt hbnwgqnuindus YEuguuhubph 40-60 %: Ejukphnqu-unpkdwinnnuht
huju-qhwyny Jqupulyjusubtpp - 50-60%:

Uhwdwdwbwl, prwnp hiduqhuyny (Butphng, mpidwinnnng, ghkunnng, ukdw-
wnnnng) Jupulyusubtpp Juqunid Eht 20-30%:

Ejdtphnqu-tkdwwnnnyuyhtt htduqhuyny Jupulus Yhugwihubph Ynynuiph
uunotbph Uk mbumunuownnud hwjnbwpbpgby b 15 b wbih £7meria spp.-h onghuwntkbp,
3-5 hwuwn Nematodirus spp.-h &Jtp, 1-2 hwwn Trichocephalus ovis-h dJbp:

Ejitphnqui-gkunnnuiptt - hujughwyny  Jupuljws  Yhuguuhubph  Ynynuiph
uunoubph Ukl mbuunuownnud hwyntwptpynwd thu 10-15 hwwn Eimeria spp.-h onghun-
utip, 1-3 hwwn Monesia spp.-h, Thysanezia giardi-h Wwd Avitellina centripunctata huapnighs-
utiph 1-3 hwwn bp:

Uuhpwdbtown L pungsdty, np wpdws ghunnnubtph ddtpp hbnwgnunus Yrunuh-
utiph Ynynuipnid tppkp dhwdwdwbwly skt hwpintwpbpyby:

Epdtppnqu-npidunnnuyhte: pnfuqhuyng - qupulpjws jeiguthutph Ynynuiph
nioubinh Ukl mbuwnuonnid hwyntwupkpyby ki 10-15 hunn Eimerra spp,-h onghuwnbp, 1-2
hwnn Fasciola hepatica-h it 3-4 huuwn Dicrocoelium lanceatum hwipnighsutph dytp:

vwnp hiqughuwyny (Gutphng, wpbdwnngng, ghunnngng, bhdwnngng) Jupuljjus
nsfuwptiph Ynynuiph wdnpubph b nbuwguonnd hwdwpn hwypntwpbpdt) thu 10-15
Eimeria spp.-h onghuwntp, 1-2 Fasciola hepatica-h i 3-4 Nematodirus spp.-h i 1-2 Monesia spp.
Ayt

Ghkunwuhubph wrudbjugnyt qupuljusnipniip fpwep htjugqhwmny wpdw-
twgpyk) k ognuinnu-ubwnbdpbp wlhuubphi:

Ujuyhuny, Zujwunwih yuydwibbkpnid hbnwgnunjws ngjuwpttph dnn wow-
Jhuytu ghpulpnpnid L jpwnp hudughwt: Nyjuwupubph’ hwnjuwbu queubph wupw-
qhnnduntiwnud ghpulornid ku Ubphwbpp, wyunithtnb pun hwenppuljunipjui
wnhpuyhtt unpnighpyuwnwikpp, wphdwnnpubpp b ghunnpubpp: Nsjuwpubph dwlw-
poydubkpny wnwykjugnyt Jupuwlyubnipniiin wpdwtwgpyty £ wdnwb yipehtt b wp-
wl uyqphte:

Nspawnpubph yupwgqhnndwniiwgh wupqupuinudp juyuwunh wjwbuwght poud-
Yuwiuhiwngbihs Uhgngunnidutph £&hpn b hhdtwdnpdws juquulipydwip:
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POJIb D®PUPA offXD [, B YCIIOBUAX
MAHUPECTHOT'O TUIIOTUPEO3A

T.C. XAYATPAH

Hucruryt npuxiragasix npobiem ¢usuka HAH PA
pharmatica@mail.ru

B paHHBIX CepHAX HCCIeAOBAHUN OGCYXKAAETCS BOIIPOC IPHMEHEHISI CBEPXMAIBIX O3
xonnHOBoro sdupa N-(2-meroxcubensomn)-O-nsonponui-«, B-gerugporuposuna (xfX2/) y
KpBIC IIpH MaHu(eCTHOM rumorupeose. IloryueHHble pe3yIbTaThl CBUAETEIBCTBYIOT O CTOMKOM
IIPOTEKTOPHOM 3(deKTe 3TOr0 XMMHUYIECKOTO COeAUHEHNs HA M3MEHEHMe KOHI|eHTPAlUU TH-
PEOTPONHOrO TropMOHa TUmodH3a U THPEOMIHBIX TOPMOHOB B CHIBODOTKE KPOBU Y
TUIIOTUPEOUTHBIX KPBIC.

MarmgecTHpIH rHIOTHpPEO3 — THPOKCHH — TPHHOATHPOHHH —
THPEOTPOITHBIH I'OPMOH I'HIIOQH3a — XO/IHH — 3QHD

Munufiwuppyly k pohtih bpbp N-(2-dkpnpubpbiqnpy)-O-hqnupnuihi-, f-ghhgpnphpn-
qhtuh («f2BY) ghipgudp swthwpwdhuubph Yhpwenidp wetbniubph dnn dwithptunwght hhynph-
nptingh wuydwbubpnd: Unwgdus wpyniupubpp gnyg ko nwhu widjuy phthwljut thwgnipini

uwnwgnn hhynphpnhy wptbwnbbtph dnn hhwyndhqh phptnunpny hnpunth b Juhwbwqbndh
hnpunth wpjub Uk pununpnipju unnnyg, pupkjuydwi Etljun:

Uwbhpbumnughlt hhwynpppkng — phpnpupll —Enpnnpppnihi -
hfuyndhgh phpknupny hnpdnk - pnjhl - kpkp

In studied data the question of the using of utiva-doses of choline ether N- (2 -
metoxybenzoil) —O-isopropyl; p-dehydrothyrozine o CED) on rats at manifest hypothyroidism
was studied. The obtained results are indicativeaftk, protective effect of given chemical subséan
on change of the concentrations of thyroid stitmgehormone and thyroid hormones in hypothyroid
rats blood serum.

Manifest hypothyroidism — thyroxinthriiodthyronine —
thyroid stimulating hormone €holine — ether

IIpoGremMa COCTOAHMA BOCCTAHOBUTEIBHBIX IIPOLIECCOB IIPHU IIOBPEXAEHUAX
muroBugHON kemessl (IIJK) y Miexkomuraromux Npu BO3ZEHCTBUM Pa3sIHYHBIX
BeIleCTB KaK HAaTypaJbHOIO, TaK M CHHTETHYECKOTO IPOMCXOXJEHMA, HeCOMHEHHO,
ABJIAETCS OGHUM U3 aKTyaJbHEHIINX BOIIPOCOB COBPeMEHHOM GMOIOTHY M MeIUIIUHBI
[1-3]. B Hacrosmee BpeMs OfHOIN M3 HauboJiee pacIHpocTpaHEéHHBIX maTtoiormit ITDK
apysgeTcs eé guchyHkuusa — MaHubectHsIH runorupeos (MITIT), kiuaudeckuit cuHz-
POM, BBI3BAaHHBIN AJIUTEIBHBIM CTOMKHMM HeNOCTAaTKOM THpeouAHbIX ropMoHOB (TT) B
OpraHM3Me, COIPOBOXJAIOMIEMCA CHIDKEHHEM HX OHOJIOrMdYecKoro sddekra Ha TKa-
HeBoM ypoBHe [7]. MI'TIT compoBoxxaer-cs rumepcekpeneii THPEOTPOIIHOTO I'OPMOHA
runopuza (TTI) mpu cHibkeHHOM ypoBHe TupokcuHa (T4) u TpuitogTupo-
uuHa(T3);KIMHUYecKHe HpPOABIEeHNA—-KOMIIEHCHPOBAHHBIM U [JeKOMIIEHCHPOBaHHBIH
[8]. Vi3BecTHO, YTO B KOPPEKIMM COMATUYECKMX K HEHPOTEeHHBIX HApyLIeHUI He
BTOpPOCTEIIeHHa pOJb 3QHUPOB M aMHUZOB XOJHMHA, 3aCHY>XKHBAIOUIMX CYIeCTBEHHOTO
BHUMAaHMA C TOYKM 3peHHMA OCOOEHHOCTeH uX CHHTe3a U OHOJOTMYeCKOH ax-
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tuBHOCTH [9]. B Hacrosmem wmcciremoBaHMM H3ydeHa posb cBepxMaibix mo3 (CMU)
0ZHOTO 13 3()UPOB XOIHUHA — XOIUHOBOTO drpa N-(2-MeTokcubensorw)-O-u3ompomnii-
o, B- me-rupporuposuHa (ofXD/[) mpu MITIT y gByXMecsSuHBIX KpBIC Ha H3MEHEHUE
niokasareseii koHneHTpanuu T1T u TI' B ceiBopoTke KpoBu.

Mareprar u MerogrKa. Viccneposanus nposegensl Ha 200 gByxMecaIHBIX KPhICAX-CaM-
max (muHumm  Bucrap). MITIT BbI3bIBaJCS IyTEM IPOBEAEHHUS THUPEOUAIKTOMHUI.
Tupeoumskromus (TOK) ocymectsisiack o cienyioueMmy anrropurmy. [lnd mpoBemeHUs
oIlepaliy KPBICH 1107, 5GUPHBIM HapK0o30M GHKCHPOBAINCH B IIOJIOKEeHUH Ha criuHe. JlocTym K
7K ocymecTBisiics depe3 paspe3 KOXH B 06acTH Ineu AIMHON oxomo 3,5-4 cMm. 3arem
obuaxanmace DK, mpousBoguam oTHpemapoBKy 2/3 €€ wacTM ¢ COXpaHeHHeM
TApallMTOBUHBIX JK€JI€3, U C IIOMOIIBIO OCTPBIX HOXKHHUIL JOJU OTCEKAaIUCh, IIOCIe Yero II0f
Ka)XZYyI0 U3 HUX IOABOAUIMCH JIHUTAaTypsl. PaHbI mocmoiiHo 3amuBanuck. YKuBoTHBIE XOpOILIO
nmepeHocuau onepanuio u crycrs 0,5-1 4 mocste omepanuu MoAXoLMIK K KopMmy u Boge. TOK
6suta mpoBefieHa y 170 xpsic. JKuBoTHBIe GBLIM pasfesleHsl Ha CleAyIOllue IOZOIIBITHBIE
rpymnst: 1) uHTakTHbIE XuBOoTHBIE — 30 9K3.; 2) KOHTpoabHbIe X)uBoTHbIEe ¢ MTTIT — 70 3x3.; 3)
xusotHsle ¢ MITIT, monywasmue ofXD/, 8 CMJ, 10%-10"7 M B Teyenue 14 mocie-
onepanuonHsix AHeil — 100 sk3. (mo 20 — Ha xaxzayio noay). Ilocae TOK u oxoHuaHus gauu
CM/I ofX3 /I y Bcex KpbIc Gblaa IpOBe/ieHa AeKanuTausa 1 coop kposu. B ceiBopoTke ¢ momo-
wpi0 uMMyHOepmenTHOro Meroza aHamusa (UDA) onpenensiace xonuenrpauus TTT,
o6uero T3 u T4. Iloryuennsie manHbsle o6paboTansl B cucTeMe “Statistica for Windows”, u
t — xpuTepusa [TupcoHa.

Pesyasrarsr o obcyxzeHne. Kak moKasany pe3ysIbTaTsl IIPOBEJeHHBIX HCCIIe-
noBanui, TOK y xpsic 2-if OZONBITHOM TIPYIIBI IPUBOLUIA K BOSHUKHOBEHHIO Y
HUX XapaKTepHBIX caBuros B cogepxxaHnu 111 m TI' B KpoBu, KOTOpBIE OTpa)kaau
Bo3HUKHOBeHHe y Hux cocrogHusa MITIT. B ta6n. 1 mpezcraBieHsl 0600I1IEHHbIE
JaHHBIe AVHaMUKKM usMeHeHusa mokasateneii TIT u TI' B criBopoTke KpoBu y
IByxMecsdHbIX Kpsic B HopMe, npu MITIT u mpu MITIT nocne Bosgeticteua CM/]
ofX3D/[l. Amanusupys mauHsle TaGu. 1, MOXHO chenaTh BBIBOZ O ToM, uro TOK y
xpsic ¢ MI'TIT, npuBozuia K 3HaYUTEIPHOMY HOBBIIeHUIO cogepxanus TTT (xa 402,
8 %) B CBIBOPOTKe KPOBHU y KPBIC ZAHHOI IOAOIBITHOM TPYIIIBL; COAEPKAHIE OOIEero
T3 nonmxkanocs Ha 46. 1 % 10 CpaBHEHHUIO C HHTAKTHBIMU >KMBOTHBIMU; COZl€PXKAHUE
ke obuiero T4 monmkanock Ha 49, 7 %, COOTBETCTBEHHO.

Tabauua 1. luHaMuKa N3MeHeHHA IIOKa3aTesleil THPeOTPOITHOTO TOPMOHA rHIodusa u
THPEOUJHBIX TOPMOHOB B CHIBOPOTKE KPOBHU y IBYXMeCIUHBIX KPHIC B HopMe, ipu MITIT
u npu MI'TIT nocie Bo3zmeiicTBUSA CBEPXMAIBIX 103 XOJTHMHOBOTO 3bupa
N-(2-meroxcubensomt)-O-U30IPONUI-a, B-AeTUIPOTHPO3UHA

cMI TTT T3 T4 TTrC T3 [MITIT]| T4 TTT T3 [MITIT+H T4
(M) | [unrakr- |[uHTaKT-|[unTakT-| [MITIT], ur/mn  |[MIIIT],| [MITIT+ ofX2[], | [MITIT+
Hble], uete], | mse], | MME/mn mxr/min | offXD.], HI/MI ofX2],
MME/Mx HI/MJI | MKT/MJI MME/Mx MKT/MJT
1013 1,0 2,3 4,1 4,8 2,6 4,2 1,5 2,6 4,3
1014 1,0 2,5 4,3 4,4 2,4 4,5 1,6 2,5 4,3
101 1,1 2,6 4,5 4,6 2,6 4,3 1,8 2,2 4,8
1016 1,0 2,5 4,5 4,5 2,6 4,2 1,6 2,3 4,2
1017 1,0 2,5 4,5 4,7 2,4 4,1 1,0 2,5 4,5

TTocne BBemenus affX2 /[ 8 CM/J], 10-13-10"17 M B Teyenue 14 mocieonepannoH-
HBIX JHEH U pacuéra CpefHEro IPOLEHTHOTO OTHOIIEHUA Y KPBIC 3-1 HMOZOIBITHOM
Ipynmel OBLIM OTMedYeHHI CleAylollMe IIOKasaTeau: cogepxkanue TIT B kposu
cocraBwio 94, 2 % mo cpaBHeHuUIO ¢ HOpMoii, mpuHAToi 3a 100 %; comepxanue
obero T3 cocraBuio 93, 9 %; coxmepxanue obuero T4 cocrasuno 85, 1 %.
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POJIb DPUPA ABXD/I B YCIIOBUAX MAHUPECTHOI'O TMITIOTHPEO3A

Panee HamMu ObUIM IIPOBeJeHBI HCCIENOBAHUA IO M3yYeHUIO AEHUCTBUA XOJIHU-
HOBBIX IIPOM3BOZAHBIX [5-7] B oTHOmeHuH usMeHeHus nokasareneit TTI u TT' B cpiBo-
POTKe KPOBH y KPBIC PasHbIX BO3PACTHBIX I'PYIII IIPU CyOKINHUYECKOM TUIIOTHPEO3e, B
KOTOpPOM HaOJII0/Ia/IoCh HAJIHYMe CTOMKHX IIOJIOXKHUTENBHBIX Pe3yIbTaToB. AHATUUDYS
JAHHBIE IIPOBEJIeHHOTO HMCCIeOBAHMA, MOXHO IIPUJTH K BEIBOJY O TOM, YTO B LI€JIOM
UMeeTCA IOJIOXUTeNbHBIH o dekT oT mpumerenus CM/ of XD/l mpu MITITy nByx-
MeCAYHBIX KPBIC. TakuM 0Opa3oM, IIOMyYeHHbIe Pe3YJIbTAThl JAHHOTO HCCIIeJOBAHUA
CBUETEIBCTBYIOT O IporekropHoM meictsur CMJL 10-3-10""M offX3 /] B oTHOLIEHMH
nokasaTenedl m3ameHeHHs KoHIeHTpauumu 1TTI' m TI' B CBIBOPOTKe KpOBH y KpBIC C
MITIT.
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Pugopju hhnpnwnuhlugh wuydwbtbpnud nuunwltwuhndty b Callisia fragrans-h wuthnn dpw-
Unyp ubpunmsdwt htwpwynpmipniiup b wpynibwybinneiniip: @npdwpljyt) ku bpbp (guiymptp’
qupwip, hpwphruyghtt jupdhp powpund b qpuipuph nt hpuphiaghte jupdhp owpuidh (1:1) ownbngy:
Munduwuhpmipinitibph wpyniipubpp gnyg ko vdby, np hhppnunhjuyh wpuydwttikpnud pnygubph
wél] b qupgugtl) B wykh hunbuuhy: Swpptp (guiynipbpnid wdkgqus pnygubph Jpghntyw pupd
quiiqudp ghpuquiigh) £ hnnuyhtt uinnighsh 2.4-2.9 whiquul: Zhnpnwntthly poyubip wsph B plylyp
pudjninubpnud tpunpuljinhy ynipliph pwpdp Epn' honuyhtt pnygubph hudbdwinmpundp 2.2-2.6
wiqud: Fw Jyuynud E Upwpwinjuit nuonh wyuydwitbpmd wju nhnupnyuh withnn wdkgudw
httwpudnpoipyut b hbpwbjwpuyunipjut dwuht:

Callisia fragrans — hhppnunbplju — jquiiynije — hnpuyhl uinnighs — Lpunpulingy yniplp

VIsy4eHa BO3MOXHOCTD MHTPOLYKLUU U MPOSYKTUBHOCTs Callisia fragrans B yCIOBHSX
OTKPHITOM  T'H/PONOHMKH. VICHBITBIBAJIMCH TPM  HAIOMHUTENA: TPaBHH, KpaCHBIH
BYJIKAaHHYECKMH IUIAK, CMeCh TPaBUA M KPAaCHOTO ByaKaHmYeckoro muraka (1:1). PesympraTer
WCCJIeJOBAHUA IIOKA3aaHd, YTO B THPOIIOHMYECKUX YCJIOBHAX YCKOPAIHMCH POCT U Pa3BUTHE
pacrenuii. HazzemMHas cprpas Macca pacTeHMH Ha Pa3IHYHBIX HAIIOJHUTE/IAX IIPeBbIIIaa oY~
BEHHBIH KOHTPOJIb B 2.4-2.9 pasa. ['uppononuyeckue pacTeHus, IO CPaBHEHUIO C IIOYBEHHBIMU
OTJIMYAIUCH GOJiee BRICOKMM BBIXOJOM SKCTPAaKTHBHBIX BelIeCTB B mobGerax B 2.2-2.6 paza. OTo
CBU/IETEIBCTBYET O BO3MOXKHOCTHU U IIEPCIIEKTUBHOCTY GECIIOYBEHHOTO KyJIBTHBUPOBAHUA JaH-
HOTO JIEKAPCTBEHHOTO PAaCTeHUA B YCIOBUAX ApapaTCKOIl JOTHHEIL.

Callisia fragrans — rHZpOIIOHHKA — HAIIOJIHHTE/I5 — IIOYBEHHEIH KOHTPOIb —
SKCTpaKTHBHBIE BELJeCTBa

Possibility of introduction of Callisia fragransinto soilless culture and its productivity
have been studied under open-air hydroponics conditions. Three substrates namelly as gravel, red
volcanic dag, and mixture of gravel and red volcanic slag (1:1) have been tested. The results of in-
vestigations have shown that the plants grew and developed more intensively in hydroponics con-
ditions. The upground fresh mass of plants grown in various substrates has exceeded the soil
control 2.4-2.9 times. The hydroponic plants have varied with high output of extractive substances
in sprouts compared to soil plants by 2.2-2.6 times. It proves that soilless cultivation of this
valuable medicinal plant is possible and perspective under Ararat Valley conditions.

Callisia fragrans- hydroponics- substrate- soil control- extractive substances

Callisia fragrans (Lindl.) Woodson-p (pnipugtnn Yujhqhw) Ynukjhtiwqqhubph
(Commelinaceae) pluwnwihpht wwwlwbinng pwquudju  junwwpnyu E Zuyypkuhpp
Utpuhub bk dnpnyppulub pdoiynipjun dke Yppwnymd E ninnmigpwjhlb, pupnh
b hEupwunmwdnpuwghtt ghndh, wnbunwdnpuuyhtt wpwlunh, nipwihnjuwbwlne-
prut fwbqupnidibph  (wyn pymud’ pwpwpught phupbnh U Swpyuljwgdub),
ppntfupu wupUuyh, U, wpuwpht
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UuLzNN, UTUUNk8eNhU CALLISIA FRAGRANS(LINDL.) WOODSON-b LB UNROU UL 2LUL UM NNRESNRUL B9 UMSNARUUSL. ..

Juwuuduspubtph b wy hhwunnipniuubph pniddw dwdwbiwly [1]: Lpw hyniph odndws
£t hwlwopuhnwtwnughtt  [7], hwjwUnunwgk  [4], hwlwhhwopuhl  [3],
upphuwywonwwiths, hUntundnnnijuginng wlnhynipjudp [6]:

Zwoyh wnukny wju ghnupnyuh tjundwdp wény hbnwppppnipniip’ wohuw-
wnwbph bwwwwly b Callisia fragransn ubkpdnist] wihnn dowlnype b pugopju hhn-
nnwnuhuyh jurwdupynn wuwydwibbipnud niuntduwuhpl] tpu wgh nr qupqugdui
ophttwswthnipniuubpp:

Ymnip b dbpny: Stljuiynip ki hwtnhuwgk] pnyuh ublyuljughtt wyuydwibbpmd wpduwnw-
Juws Jupnuubpp, npnup nijuplyty i nmuppbp guiynippoud (3-15 du dwatthjubkph ipudwugény
quupwp, hpwphiught jupdhp pwpud b quupwph ne hpwpluaghtt jupdhp owpuadhe 1:1° hw-
pupbpnipjudp pwebnipn)® 1U? dwltpbuh Jpu 12 pogu hwpyng (. 1w): Unnighs b hwinhuwgty
hnnuyhtt Upwynypp (uy. 1p):

UW. 1. Callisia fragrans-p withnn (w) b hnnuyht (p) dpwnyputpnd

Zhnpnunuhluynud pogubpp utimigdly Eu @.U. Yun]pyutth Ynnuhg dpwljdws ubimuyméniypny
(pH=5.5-6.5) [2]: Muppkpwpwn Juwnwpdl] i jEuuwswhwljut b $kunnghuljut nhunwpnudiubp:
Qhunuthnpdbph wdupwnhtt gputgdt) t wwppbp (guymptpod b honnud wdkgqus  pnyubph
Jhpgbniyu pupd quiiqquish pupp: Upmynibiplibpp  Eipwplplly ki dwpbdwnhuljut dowldwl’
GraphPad Prism 6 Demo hudwlwupgsuyht dpugpny: Cudyninutpnid npnoyty E kpuinpuljnpy wynipbph
wupniulmpmbp' puin Sphullhsh dhpnnh [5]: Epunpulighwt junnupyt) £ 50%-wing kphp
uy hpuny:

Upmyniphkp b palnupgnid: Gktuwsuhwljut gnigutthoubph quhwindwbn wip-
yniupnid wupqyly k np wihnn dpwlnypmu poyubipt wgh b qupqugdut gniguithoibpny
qquhnpku ghipuquigh) B hnnuyhtubpht: Zhnpounuhuynud honh tjuwndudp ghudt) ©
pnyubiph wnwyl] poinh wd. poyubpb weph Bu puylk) hpkug pupdpniegundp (1.8-2.3 wiqud),
wydlijh hwuwn gnnmiibpng (1.1-1.2 wbqud) b gpuighg ulhqp wntng dbs pynd po-
&mntkpny (1.3-1.7 wmquud): Ihpghtiibpu hpkug kpljupnipyudp u qhpuquiigk) Eu hnnught
pnyubipht (. 2, 3):

Zhnpnunuhiu

Znn (uwnnighy)

V. 2. Callisia fragrans-h pudjninp withnn b hnnuyhtt dpwlnypitpnud

Uoklip iuly, np wnwightt pudyninubph dwnpmup hhnponwnuhly poygubiph dnwn 10-20
op wykh onun knhwnyb) putt hnquihtintiph dnwn:
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VY. 3. Callisia fragrans-h npny Yuwsunhwljut gnigutthpibp

Zhnpnunuhuymd pngubph hinktuhy wgh hp gpuijub wqpigmpnith § kgl
il yhpglntyw pupd quuqiush Jpue Swppbp (guiyniphpnud wyt gipuquitigl) Ehnnqught
unnighsht 2.4-2.9 waquud: kL pudminubpmd tpunpuiljnpy ymipbph wupn twlnipjudp
hnuyhti b hhypownthly nwpptpulutph dhel fulwb wuppkpmpodt sh ghundl), uwljugh
Jtpphuitipu tny ghpuquiigl) ku winnighsht 2.2-2.6 wuqud (wn.1):

Unjnuuwlyl. Swppbp guympbpmu Callisia fiagrans-h Ykpgbiniyu twuh pupd quitqush puiop,
pudninubpnud tpunpuiljinhy ymptph yuwpnibwnipniop b Ep

Swpplpuly dhpghntyu pupd Epuwnipuljinhy ynipkph
quiqiush pupp, wupnibwlnipyniip, Ep, ¢/pnyu
q/pniju %
Qqupup 13952 329 6.6
Zpuplawght pwpud 1666 31.3 6.6
Qqupwp+hp uwpud (1:1) 14772 29.3 5.4
Znn (unnighy) 584> 30.1 2.5

®Tukey's Multiple Comparision Test (P<0.05)

Ujuyhuny, ntumdbwuhpmpnibitbph bwjubwub wpgymupubpp poy) G wwihu bg-
nuywguky, np Callisia fragrans-h ubkpunidnid wtthnn dowlnyp htwpuwdnp kb wpynibw-
Jtw, hugp hhdp b hwtinhuwimd Upwpuwinyub nuownh pugopju hhnpnunuhljugh wuyg-
dwbitpmy swpniiull) wyu wpdbpudnp ghinupnyuh hbnwgqu dwipuqihtt hbnwgn-
nmpniutbpp:
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