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UCRUSULEP CLRULARE PLORRUSHOC

Phdugh wpnpwlubnpmbp: SEubhiwiwh wewepbipwugh biplpe ppewlinud oppumopk
ubdwbowd £ wpowpht dhgufwiph  puguuwlol gopanbbibph wonbgmpmbp dwpgoe b
Ybbnuhlbph Jpuw: UWowe b quphu Jh puipp hhwhnnupibbbp, npnbg prddob wprggacan]bn
dhgngukp qubikip, hlyubu bwb hbwpodnp fubowpgbihy dhengbbiph apatindp wpnhwlwb ©
duniwiiwlwljpg ghnnppob budwp:

Lbplpuynudu dwpgloippul dpa pugouwlub wggon gnpaobibkph padpl b ooguslobod
prpenuip: U swpp ghwbwljwbbbp ppprubwpoudp ghuowplod B spygbu nudbn sppbuwdjii
qnpdnb, app pwpinnd £ oopquibliqih hodbnuinugp, poguewpap £ owbgpuoguoobond dupgm
wpuwnnbwlmppub, bouguijob b dowdnp gupdmbbnippob fpo (Masacsn 1990; Capracan n
coasr, 2008; Okada et al.. 1983; Griffin 2002, 2004: Bovenzi, 2006; Lowrie, 2002):

Mwppbpupup wqgan ppepomdp buyweenad §oopgubhgdnd jopmb  whoowpaboljob
qopdpbpwgbbph  qupqugdwbp.  plop  hwbgbgnad £ pwpddwlb  hpnjwbnaepmbibbphg
wiibbwnwpedwsh  ppprught hpjwbpempuet Alwnpdwbp  (Teassmmm,  2006; Husorenso,
Jacrrona, 200 1): N

Spwljwbnuppub Jhe ub wmfjugbbp glungbnh wewbahl Quesggibph Sobwg bl wgmuljushib
wlwhympput  mpnpnpymbbbph ywupb, spebp gl B vwppbp dwdllnbbpng
pppowhwpnudibiph dwdwhwly (Musacan, Baxsanagsan, 1996; Abbate et al.. 2004) b lpaymd bl
prprwhwpliuh  wonbgmppnip qumabnh wowppbp podbbbbpood gprpdwh m wpgbpwlpdok
phuljwbnb phpwgph, opuppu]Epulpobgiiwh pbwlghwbbph oobgupdet dwupb (Querpies o
coasr., 1987. Munacan, 1990, 1991; Capxmcan, 2008, 20012 Okada 1986 Makamura et al. 1992;
Wagrowska-Koski ev al. 2001k W Yngpdhg wappbp  hpooojwipbbpood, wyn poood b
gllunipbignd,  ppprwhwpdub wopbgnippudp wowewbnd B wqun munghlogbkp, plsh hp
hippht  hmuoguwbpbbpnud hwlwepupnuwliviht  hwdwlwpgh  whpodwpup  wijpepgrgpgol
htinbwhbp t (Oranscan, Oramwesn, 2007), powpodod £ onpnp - anfhluwpprcibph ohbplgp,
Uhghnpyulynpbph pubwlympmbp (oot b badwbbn., 2002 Mimacan, Bakiasaassn o coasr.,
1985): “hpp hpfwbh wpmymbpoud oobgqupdooad © opgubhgih bodbnsmwgp, splh Gupguaejopduh
hwiwp wipnpjwlnud kb Ebpunbuwpdpaghb bnphgbbpp (Abbate et al., 2004; Hanski et al., 2013);
Zunnlpugbu Jupbopdmd £ bupnubbpgunopel hwdolpwpghl apuonfubng wmugupl
bepwnbuvwpdph hwphaprpuwghl b gbpnbunqulpel Yophaiph nbpp. puwbh np JEpehlibbpu
dinbikpng Eepunnbuwpnudp-puppuolnongbnehl hudwluwpgh dig, pingplydws B opguitihgdh
hodbnuwnwah  Gwpgqudopdwh  pb’ pbplwwp, pk bpoppubbpgunhy  Ukwbhqubbpae
(Sawchenko, Swanson, 1981; Engelmann et al., 2004):

Epprwhwpiub ghbwdplpomud gumnbnh upbopugegi phpuoghl podhi £ b
whpumewluypb Gappgqubhadwppp, aph whewlpol b dhgbinppuonpjws bwproon Quagbp ©
wnwlin whnwunwlhl pbjugbyibphg b nng opqubshqub Wkhnubwplipsitphg Uy
Unnihg  bhpwnbuvwpdph  Jbpnbunnuljwl b bhwphnpopugbb Yophgbbpp . Guagpdus b
whpwunwluyhb Ynphquwhwdughph bbn, bwolwwbe  dheughl mo ooophl whpuomwlugpl
Ynphqubph hbw b bpwbghg Epllnqiubh wegubwhoup uuwbegndupubned B Jbpgbbbbph
wopnunwbpp  bupwentng whpoonwole-|bgbuwnfy] eb$bpulbph qupguglubp (Liv et al.
1997; Armstrong, 2004; Chavushyan et al., 20012; George, Seminara, 20012):
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Mumnp unyb hbwwgninmpmibmod Bipunbuwpadpughb Yaphqbbph Jpa wipuoomoljughb 4
qnijg Ynphqubphg huwlowbo wenppb oploh wonbgmppuh hbnwgmalub plonpoupmcp pland
E wu  Ynphah  wowbdbwhwnlmpmbbbphg  Ubguunwlw-Ebpunbuwpdpughb Juwh
Eibtpnpudhaqhnpnghwljpuol hbnwgnudwb dbpanh plopoupgmbp o wwewhwlob sk, pulih np
Eplyne nphabbph dheb gnpdwmuolob oy nuenobaoppbpoe adwp Guopbispdad © iaphqbbphg
dEyh BElpopulwh upabdwl Yhposeoadp, ol dheagrulpohl - dwdwinalpuhwngwsbbph
dwphdwnpljulwh  Jbposmpgmbp bodoplaoad B ougpulpoghh aopjneyet  qiohoadob
wno k| wnbnbljuwun]wlpob dbpagbbphg dblp (Bhumbra, Dyball, 2003):

Skl . Ypumatjub Phahnnghugh wpnhwlul pnbpbbphg E oy W dopojdan
Wpgwifwiph wupbhubbbpnod, dwobufapuowgbe ppepodwl wgnbgnp)wdp opquithqunud wnogwgnng
nbnurwpdbph  dbpowbhqdubph  noenolowehpoupoibp, wygb wyg 2Egoudlibpp gwling m
Lwlijuwpgbinng dhenglbph pegubwpunnadp: Spuljwbnpul dbe b odugbsp dun]nbnhnbbp
upupniiwlnng pun ghqupnyubph hwweppbouht boolnpmbbiph dwopbe Uagpodwjunob
Jip bl pu bl haowlnpgocbbbpog oowubpol) whgead gepugubignd b poosapndnuppub
kg hhpuminng huljwopuhnubnwhb pupdp bwninuppudp Jufnbnpgbbp wapnbwlnn byl
9 nlinwpnyubphl (Ljubuncic 2005; Azaizeh et al, 2005 Wb wwpnibiwlnul § 40-pg wik) Epbpuwih
by, opnbp popnpp jbbuwpwbepbb wipep] bmpbp B (Midce er al,. 2002): Uwjpudwpennj
uughpuugple dgmlyp pupdpwgbnd £ hmonjwspbbpmd gbpepubg ghudnonwghb guuunuphni
qipopuprugh  whwpmpgibp,  pop bu wpepegwbowd £ hmoojwbpbbpp bpwbgnud
prprwhwplbol agpbgmpueip b hopn Byng epupquonhy wppbuhg: Uyna Gagdhe, Unbplyuymdu
qumn b unudml dugpudwjumnp buppuagesnapwbhy hoalnpmbbbph doopb,. b pon
bplnyphl,  Gwodud b dbpehliby bpuppudhgbnpyulympbph ohbpbgp  upabbpn b
(Bahramikia, Yazdanparast. 3012; Chavushyan et al., 2012):

Ukpp pduwplpfusp bpdp plgbbng, Jep hbwnwgnumpgabbibpoad npygbu F‘[I]Inluhu.tplll.u'l.l'{
pFugwuwlub wopbgnpribbibpp sanlng dheng Ghpumlb) © duypaodufnnh oahpooghb podeddgpe
gpuhb nubnypp: Bhpungmlmad B onp ugh hp hwlpoopuhgubnnoghb,  Gywprposgessaogobfs,
pribwgbpdnng,  huljuuppbuwghl,  dEnpwwmnpoinapng howlubhsbbph stiaphpd  Gupng B
htnwblpwpughl k) pppewghi bubnmpob prcddut b Gwihihaupgbpduts gnpbphpugnod:

Zhwnmguinmppob bopunwlp b pbghptitpp: Uphmonwbph baguonwll b gl pwlwbnb b
prpowhwpfud wolbnbbph tepwnbuwpdph hwphopopught b Jbpebunnuipob Ynphgubph
wiprpwlpughb whnhdnpmob JEppnsnggndp wenppl whipuoewoughl ophah papdpuhwswfe
bElpnpwljwl ppabdwb aopdwbbbpood, pbygbu beb bwedwd jewbqupmadbbph  aalnodp
dwypundwhannf (Tewcrium  polivm L) wyhpuoughls pusdmbh epughb mboyph Ghpamiudp:
Lauanulhl hwubbne hufup wmopangpdky b hEnlypog oimhpbbpp.

Umnphit whpuuwmwlughl Yophgh bhlnpoloh pupdpubodohe ppabaiob wwpdwbbbpod
niunufimufipki.

* phwljuinb
wijnfifnpymdp,

= bupwdinpiughl  Ghbgubplbph Shpumbowpdpl  bwophopnpughl Gophgl Gbpobughl
wiljun e gyt dusifun pane g b pp bl gl plgnol,

wnbknbbph  bipwwbuvwpdph  boppopopagh Yophgh bkjpakghl

* phwlhwbnb  wobibnbkph
wipnju}npgnuip,

s ppprwhwpduwd  GElqwihbbph  Bhpwwnbowpdph  Epobunqulob Ynphgh  wgruoluhl
wiywnfodnepgurts damfinfunupnubibbpp,

# dwjpunfwhpinnh  Yhpwedwl  goplwbbbprd - phwljwbnb webbabbph  Bipwnbuwpdph
hwpihnprpaghb aphah wemuiljughb wljinh)nppob hodmonupndbbpp.

= dwypufwpnng  Yhpwmiwl  gupiwbbibpmd pluljubnl weblabbph  Lbpwnbuwpdph
lpubunnwlwl hnphgh wqnuiljwhls wipnhgoupul doginempmibbpp.

« pppruhwmud wnbibnbbph  Ebpuwnbuwpiph  hophnpapughte  Gaphgh
wipnfufn pywt thohnjom pgmubbEpp dugpuadusfamnf puasduis opiobbbpned,

= ppprwhwpiuwy  wobbnbbph  Bhpuwnbuwpdpp  Jbpunbunquilpob Geaphgh
wipnjujnipyul hathnjunipnubbbpp dugpufupnng fhpoeodwb aopiobiGpood:

Usfounnwtiph gpwnwljpob bnpoypp: Unwehb whgud  Bblpnpadhghnnghwljpub dbpngm|
wnnphb  winpuewwlughb Yophgh  popdpubwdwp bbpopuoljpet ppabdob wopdobbhpaed
hbuwgmumlb) bbb pholwbnd webbnbbph bbpwnbuwpdph hopgopnpught b jbponbunnuljuy
Inppqubph Llpobughb wijpnpdopmet hmboeopmbbbpp: Pogohopmdb; £ wbgoonoljo-
tapunbuwpdpaghl  gopdwowlub - Quagh - wpgbpaelhy - phogpp plwlubnb webBnblph
qfumin Ennaad:

Unnphi whpuowwljughb Yophgh popdpubwodobe bhpnpulput ppabaob apupdaobbbpoad
htnwgningby & Eipusnbuwpuph bwphnpopughb b bpubunqwlwb ophgbbiph wgquljughb
whwhynipyut hngnjenpmibtibiph ghudplol wwppbp  dwdlinubpnyg  pppowhupbob
Puguhwpmitp £ 15-oppu  wbngmppodp  pppowhwpdob

Eepunnbuwpdph Jbpubunquipmb  Yaphagh  wgruljughb

|.|.||!|1'|1::||1|:_:h|.|

wrpuyunp il

wqpbgmpub  wupdwbbbpod:
whwpwgting wgpbgnupynubl whguemwlpo-Ebpunboopdpog bl uogh ogpo, plsp bl ubmd
upupdwioynpdwd Epoguuflaoagung b defouognbgonepynabitibpng:

Umughl whaqual hwmwogumdby b 2wpunwbnd wwpodidwd gbgupngu dogpusdufusaf
uwhpunugh pudnijh wqpbkgnipnibp wanppl whnuuwwlugbb Yoapheh b Eipunbuwpdph
wrwpughl  Ynphqbbpp  dppb  welw  gopbwewlub Qugh Jpo o npybu pppowhopd
wgnbgnippudp gilungbinh gnpbwenypbbpool wowewgud. whonwpwbwlwh skgmdbbpp snlng
Uhgng:

Supugpiwd wheunnwbpbbkpp b qpunwdngmjibprd bbplpupug]ubo pgnbp.
Unbbwpnunippul phiugm]  wupugpud b 12 ghnwljwb wpeunnwbpbbp. nprligh 3-p
hwbpugbnwlput,  %p wpnwuwhdwbpeb wdewgpipmd n aeppbpalwbibpoo: Hfungm]
qblymgnufubp kb Ubplwpogdly Upgwjuh  wbewljeb  bwdwjuspuwbh bhdbwogpdob 40
wljwlyhle fppuwd dhewqguihl ghwwdnqnfnud (Upguhe, 2009), "Mexaymapoasuil soromes i
Hayankit dopyst - Josowocon” Ephunwewprpuljpob dhymgquphb hwdwdnmmdmd (UMnolpgw, 20000,
“l4-a8  mewaynapoaas [ymmmckas  wsona-wowhepeniuns  wofoaux  ywenux,” l4-pn  nupng-
qhinmdnnmjnud  (Mmupshbn, 200100, *7-th FENS Forum of European Neuroscience” Epnugarljmis
bywpuwpwbbbpp Y-py gpowdanngnod  (Uduoabppud, 2000), “8-th IBRO World Congress of
Neuroscience™, Nunbgupwbmppub Jhowgqughh poguwhbpynoppob 8-y budws owpbog )i
Inbgplumdd (dnpbbghw, 2011}, “8-th FEN5S Forum of Ewropean Neuroscience” Bijpnupwljwi
bpwpnupwbbbph 8-pn ghwwdnpnnud (Pwpubpntio, 2002). LUK Opplijne 130 undpulhb dhpdus
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hnphyuwbwlwt dhpugquibl ghnwdnnninod (Gplwib, 2012), phyybu bob Gplwbh ybnwluob
hunfwpuapubh 5 Unpbnuobh winwh dwpgne b Yebgwshbitph Shohnpngugh  wdphntsh
qhuulyust ubidhlwplbpmod:

Umbbwpnumpiul juomgdwbpp b dwduip. Unbbwouwpmbp sopogpdwd £ 115 boh
gpw, Gugiwd b bbpwbnipmbhg. qpuiwl wlbwplpg bbnwgmodwl  dbpnnlkph
bhwpugpripimihg. 4 goufu ubfobwl bbnwgnnmpoudibbph wpympbbphg, wddmgmuodhg,
Eqpulpugmpmbbbphg b 170 wapnip Whpuonn  oquugapdfud  gpulubnppob gul --;:_
U jummwbiprd bhplupuegpjod bb 11 wgnunaljikp, 18 blywpbbp:

SLNk 2, 2ESULNSNRAIUL UEROTLLEC !

Ejblpnpudhqhnnghulwl hbwmwgnnnpmbbibpp Yuonwpl) By emp dnpdb wwidobbbpn i
20:350 q  Ypom| 148 wiphbow  ubpwhwumb wpm wobbnbbph  po: Hkbmpulihibpp
npdwpwpmlpel opiph b poib Ginpdh phpugprd gl B ZEupblpeb gblpupoghughs

YEbnubhbkp, npobp dwowiby b npubu winnughy funadp, TV - 5,10 b 15 hwgnppuljwh opbph
plpugpmd opwipwb 2 dwd pppowhwpdws Yhiqubhbkp, V - dupodeusnh guapuonmd
bibiproplpfwd Ebmubhibp, VIV - dugpaodw o) auonposend Ubpoplydod, wee 5, 10 b 15
on pppmwhom)ud jEgwihbbEph onodp:
Uigqupwgmup  lpawmlb) E bbpapadugboghl’ mpbowbh gpughl pmangpm] 1.2
sunpupruding: Mpogbo wbnuhb whggupogpioh dheng Jhpobonmppot ulgpaod oguugnpiaby §
umfnluwihlh  05%-ng  nudnyp  Bipudwolught  Ubpwpldudp:  Yhlpwbpb - $hpudly
wnbpbnwwpehl  wwppmad, bpwe hfwlp  wipbnhwn  quwhwedt] b Ebnpuupowgpl
qrustgnudng, whhpwdbannuppub nhygpood dhag)b) Bwphbumolol sbywemppul wogwpan:
Ugruatjunpl whnfnippob wpnwbnodp uawpdl) © opoopeeaghb gpubigiut dbpnng |
IM NaCl-p epuypli mubnupm] jguwd  wspulpn  Jhipebbiupngbpm] (1-2 did Suwgpoghl
npulwgdm],  3-5  JOhd  phdwgpmoppodpr Ugpulpeghl wlpnpmpimbp  qpobg]i |
bipunbompdph wowpuhl pudih bwphopnpughh b JEpnbunnulwl Yaphqbphg bwug i
aunppl whpuunwlog it Yaphal BEnpaljub pwbnodp (20 Gpl), epedaiuol wuwhhb (1 plg) b
pepuitinedhg hwnn (20 dpl): Uninpht whguonwlju)pb bngbwlngdw Yophap rpatadby £ 0,12-0,18
d4 hgnpruppudp, 0.05 didply whonpnuppudp, 100 29 hedwnpudp nngpubopag dubguadjo, 1
dply wbnnneppaodp Bblupuljub hevwlbpn Ephwihpughb 3CY-2 hbynpwhipwihh §hpwnedudp
Fipwlithuls hudwp equisgnpbul) Bl 0.5-0.800 dheby Eljnponughb hkowjopoupqunip, 30010 bgpughl
uprudiwghny Epljpbbn huhulBlnpnb Bblpepaghbp: Unphqlibph wbgulpuog]wnpmbp apogdb & 1
Muwpupinuf, Cwpunb vabpbonwpopljulput wnpoouoh dhengm| (Paxines, Watson, 2005):
Ugruljunpb  wlpnpfniput gpubgmdp b JEppmbdmpbip juewopdl] b oob-pugh
hwidwljwpgned” LU, Ywdbubgln Ynpihg dowijpjws Eitywpwdhahninghwljuwl thapdbph hudwp
bwjuwnbufud hudwlwpgswihb spugpy: Ugnuught whwhdmpmibp swnwebwewhiobh
nprghsnt] plwpdbiseg bbun dpugph Ynqdhg Bbpuplpl] b dwpbdunpljulub puqlll.uum]';&mi
Yeppmdm b, nph wpymbpmd Juqil B dodwbwlugpl, PETH {perievent time histogram
PETH), dhunbwl bywpmupehobbph whnpjmpuwl bwjoo- b hbnjepoboghl swwnbp, @y |

i

hwdwhiuwght Ynpkp: Prynp Yopbpp wpornehwpnk) Biony dhagl Dwfopuds Bbpwapulpo opabinod
m pwhbfig hbnn pliljod dwdwbolpobumjedbbpp wpbbpp, ) bbb ool ppatadob
upwhhl blpanngud dimbnpmpobbbpp: Chpnonppel hudwp bwadh B welnb) dhpwgruiljughb
dunfwbwlwhwuwslbpp, wqquiuhl wlnpmppob dhehl hwdwfnpmin,  pbygbe b
hwdwhnpywh  nunwbnubbpp wenphb whpuemwluhb Yophgh jepwbdwb pbpogprd b
fupwiiwhp bugnprng Jugplpwbbbph pbpwgpnud: Gpk Jndinfes ppudlhph b hope B bk hkug
fapuitndwty upahhb, winjuba] by B nbowbhly pbljdnod (SE) Gad ibodsply wlpm o]aogaod (SUL. fuly
ppwhinuipg hbwinn [ hwpen Blped  dhmpnjompymbbbpp hoduoguomwojowbwpup Gosdbp B
hbivwnbmwbhl phldnd (250) b hbwinbwwb]ily wipnjujuwgnud (2500

Ublubhbbph plghwbnog dwpdaulwb, agpubojuog ppepowhwpood hpolobogdb) B 9B8-1
i hpprunblnng: Nuggubepug pppodub bodujnepobp gl & 50 2g, tunwbwowhdwbp 0.4 G
Ykbpubhbkpp ppprubwpldwl  dwdwiooly geigfl; B Aoodbmops  jeghljned,  pppodk
inbinnmipgnibp opatjub Yuguly £ 2 dunl:

Uuypudwponn) (Teucrium Polium L) wahpunughl pudmdih epaghl jmobmgpp dowlplbp b
npuwdwngpdby b 22 SUL bhgpownbhljpugh wpepitidbph pbunpononh guwzounnng, b gh,
philjuwdne, pnghtnn Zuudhly Swyunywih Yagdhg (Cascraw, 20025, nph hwdwp dGhp bl Bap
Utip junpht snphwlumpymbp b Epoomuogonpmup: aogpodwemnh sagppoaghl padodlgh
ppugghby ymdnypp  bkpwnby £ 4 qiblnghnugbb dundntinhnubp  (4-0-Degymlnyhpuwlinghy
wghgblipl; 7-0-emunhlinghng woghgblpl, 7-0-gpmbnghg groabngpl b 7-0-enonhlinghn oo kngpl),
3 qibynqhmubt pebppupnwpwbehnbbp - (bppwingbn,  weihnghn.  wtnugnihnghn) b 2
ibpnmpebughb 2upph glnbpygblooppabbp (nkugohb A b Bl Usypenlwponnf spompeann lp
wrbibnbbphl bEpwplpfb b dhedubaghh hl]mhmunq' Ladg Ty ;mqimpmdhnq' prprwhwpdubhp
bwhunponn 2 hwenpouljwb opbiph pbpwgpnd:

Cunhwbnip  wodudp hopdtiph hwdwp oguuugnpinjwd 148 wobbnbbphg qpubgb; b
Y lippmud] by & 1583 bbiypm by pt wiyuu]nupym e

Upehts  bwdwjumpymlbbph  gmpnfumpmbbbph  Jpdwlpogpulob hajwenhnogpgnip
npaplb] £ Umgmnbbnh sunpwbhsh Yhpw HIJUJﬂF'- €. Ypunfsbllyngh dpmljush dpusgpp dhengn|
(Kpapaenko, 2006):

LAk 3. PLUYTLOL WRLESLENP BLAIISEUTLATRUSRL YNrbESLENP LESMLUSHL
MUSLUILLERT USHrPL U HIUSUY UARL Unrhak
ELBUSMrUYLL @ Iuurine

Yuminknh wwppbp  grpugmpymbbbph  Jdppl wolpe  gopdunwlpob Gowgbph phogpp
qiehunabm wlbhwwppmbudbn Jbpaghtphg b QEjnpolwh  epabibob Qhposdaedp
b Eunpuljuh wlnhymppob  dothnpmpmbbiph noosofoohpeopmbp: D wsnodo]
wnunlky - nbnbuonulwt bowgruljibph hwdwpmppob,  pygbe bab djewgnuoljogb
dunfwbwljwhwnfuwdbph bwdbloewlwb Jepruanigpinbp ppabidwbp bupeapraeg b hwgnpnan,
hlzugbu b widhpugbo ppwbidot dudotolpomguedbEpnod: Wmobduhh nowanpoeppuol B
wpdwbh qilumntnh ugb Yuonygbpp, spebp Jdh Yenquhg bupwunmd B opgwihgdh wpnwphb
thmpnfuynn  wwpdwbbbppb hwpdwpdbmb,. douo gondhg wonwejoobowm B opguithgul
ubpphb dhpusduygph juymbnpyui apuhaguinob bodop:
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Lt qiunugbyughb Guonggubphg & bupwinkuwpnulpp, npb epguithqul Jbgbunang
fapdwnniplbph jupqudopdub pupapugnib hlnpebib b (Bacrasamesin, 1983): Uy inbuwly b fug
hwwluwgby bbuppphp b owmafiwuehpby Eupwubuwpdph Lpwpnwbbpguusljeb Ynphqlik h
bbipnbbibph wqpuljwhl whwhdmpnibp, pubh np bpabp wldhgwljwbnpbb plggpljus b
hodbnunwgh wwhywhdwob hbpbwdwp b bpuprubbpquewlul Jbuubhqbpou (Saw ;
Swanson. 1981 Engelmann et al, 2004); Uhwwh mbbboum|. op  whyuuen L
inphquihuniwihpnud winnphl whwunuluhh aphap biwbwlutnad plgeplsjus & swpdiul
phpugpnul bqhnwnpy rbwlghwitph wmmpwgul dbwihgilibpod, hbygbe bwl hp ny
wbnuunwluhl - ppwlilibph dhengny dwubuligmd b 402 o pudhlbibphg bynn qpopobbph
wilpnnpwgiwbp (Kypawsuan, Babwax, 1975 Cutler, Kaloostan, 2012}, bupuwnnwlpuhwpiwp £
nuumiiwuhpby uinp b bl hl-wowgmhb Eupwuinbuwpipughl Yuwgbph qrpdunuljul
hdwlp phwlywbinb b ppprwghb wignbgnipjul npladflugmd:

dnpdwpwpwluwb wewghl’ wnnghy bipwjudpad 10 wnhbwnbbph Jbpubungwlub Ynpheg
qnuibgby b dbpgminjiy 103 LEpnbbbph wqruljught wlpnpfmpnih bmgbwlnndpul weang '_:
whpuumwluhb Ynphah bblnpulw pupdpuwhudwh upobiel wgudebbbpnod: Spwbglus
LEgprbughl whwhynipiob Jippnadnpnilp gngg by, np 103 Ubjpnbbbphg 17-h (16.5%
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pubienlgn flyparnbvupoh obpnbungafol () de buxpripnpnpuihl (B) hopfalbpom

dmuluﬂrru{rmffrh (1) qemdupanhle (20 & dfighle hisdugpeaghl (30 foplnp (BE-bufimeal fupalou, PE- |
Jupnrlmindfg bbwe, DF - wappbpmgpn )

ULt-h pupdpwbwiwp Gbljupulul upubdubl wunwufuwb hpbklg  Wkpnbuaghb
whwnhynupgochy injuby b Ubjpabisbph 83.5%-p: Ypwlp bbpwplplty b hbwnwqu Jbpaudnpjul’
buafu]usd wpunwupawbh plmgphg: I
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wlpnpymppacbip  bonfoyubnpbb  bjwebp Eousephb whgouewljohb ophgh bl
fpwiiiwbp  hwpapnnn  nne  dwdwbwlwhwndwdnad:  Phwaljwbinb wnllinbbph  wuwhuh
upenwufrwbbbpp Gugib b 46.5%: Chljddudp qpulinpdnng wunnwupnebbibph plpnpg odpod
phraplfky B qpuwbgdud ugb wanubunhl wlpnbgmpeiblibpp, npuby gmbnjenpindibpp sbugws
wpqbpuipjnn punyph bl wwlugb Jpghb Juyplyuiibph plpagpnud byuwmfnud E qapdnnngpyul
wnunkbghwibbph wowmgwginh wipnpfugaud: Uwluwgh pubh ap puwn dppht  hwdmjunpyui
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kbbbl ppwbnuing  plpwgnn  wunwupubbbpp b wnnpupmdwbgl)] b bnygh
uljgpribipm: Bpp wanphl whnuuwwlpughl Yophgh pupwbidubp hwgnpnb) b Jbpubunguljwl
Ynphgh  kbpnbibkph wiwhduwgnud  jepwbnadhg  hbnn plilpud. nne  dudwimlyubwwnusnuo,
wwnwupwhbbbpp hwdwplly B bbwnbmwbhl whnhdugmd (5.8%, W2 9) ZhEvnnbunubply
whwhwgdwdp ujuinn b gpubgiwl Jbpemd pbldnuing gpobinpgng wyb wunu bbb,
npnbg wqnulibph dhehb hudwms pabbpnod bwhpet UUY-h opatingdi m fupwlinudhig hkinn
bjwinfly b owydbpugnud, bu guowlupgb; b wlpnwgiudp phpugng  wpwnwofoobbbph
puppnud (12 8%):
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ubjpnbbkph opggnupbwseaghl uwegbph dwehb: Chy apad upunwefuwbbbpp gpobnpgbp b
Ul inbwwbiply pblpdduwadp (W2 £):
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wgrdply): '

Cuny npowd, wonphlb wwhidwbbbpo gusp hwdwpnyppodp Wkpebbibph spunwajuwbbbpls
wimaifby Jupwinjon ploygph Bb pulp bpwd wwhdwbbbph Jdhehb ptdpm]  hwEwnpg
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inphghg qpuibgwd bEpobwhl wipnhfnpuot JEppmabngpmbp gagg b np wyonby o I _:
Likpnbilikp, npnlyg pnpng wapruomabpugh shpdp Qoo Aoy gubugwinmd ©wbguomsslu
Ynphgh fjupwinudhg hinn, wuhbph wy bbpobbbpp wobwlpni] B UWY-h Glpoedwdp; Ll
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wwwwupiwbbbpp: Unnpht wbpoonwlughl Yophgh  epwboadhg hbnn qpubgdub )
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(24,1%) Jupwbdwlp hwenpron 20 Jugpljubbbph JEpermd wpnbl hwpdmpnpughb Ynphgh Sbgws
wlpufjmpmbp uluby B dbpulpwbgyly, b pbiéouip  dinfuuphtyly b oalpujugiudp: Sbuwbhl ;
chlondon whudon uphapnpuiht nphah wewwofesbitnp ot wnbubloh fadpmd
wilblwdinpp wnlnub B Qogdby (1.2%): Pby Jbpupbpod b onnphl wiguemelughb Yophoh
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wilbbwgudn hwdwjunpmbp bnbp b 24 wqnilpy, pul wibbwpwpapp 32 7wqpifpl Py
fbpupbpnd b wqnubughl winpdmppet dheht bwdwjmpuet  eduugbbppl. weyw
hwpihnpapuyhl Yophqry gudpwhwéwh bpebbbpp Guquby b wbbudks walnep 46.7%, hul
wpupuynubbph dpght hwdwhmpmibp 452012 wqnAlpli Uhght hwdwpnpyundp gpuibig]ud
ubjpnbilitpp Yugty kb 359% gpubnpbpm] 1352143 wqnAlpl dhehb hwdwanipymb, puly pupdp
hwémpmpgmb  gpabgllp £ oplpuodbbp 17 4% ql;'u.]pl:.pmﬂ" 31.7:288 wqnfyply  djgppl
hwgwpumppudp: Fhwlwink webbnbbph 204-h Wkpabbbpoad, plywbe bwb 454l UUY-h
fpwiniwbp sypunwufuwbng wobwlnhd Wpebbbph 06 dwuh bwdwnupoal pliljus © bk
pupdpwhwdwhi whpaypoud (=30 wgradpl):
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Wpwnwphl dheunjuyph hndnpudng wpaplwbbbpht hupdwpdbiee epguibpauh nuoslnepndp
uppwbwnplud b bwppobnadnpe)  jopquopidwidp, apobn dkd Gwplinpoopgads mbh
thpwwbuwpmupp  apyby bpwppwbbpgunwluwl hodoiopgh abiunjop padhl: @pepeaap,
hwhhowliogn]  wpinwphb  dhgunjugph wheowspl gepdnb, bngbogbe wobebgnd L
bhpunbuwpilph  bbpgpuajiwdp  apnpulh  hwpdopogqolpob guesweoebibEph - Alaenpak:
bpiwpuwwh  wqnnn  ppprwhwpnudp hwbgbginad £ opmpg  hnuojubpaljoquupatiolub
thnthnpunt pynulibp), npobg wougwguul db b hgibbph dwuhb pwwn phy B gy wfubbpp
Jwpiwpnpulwl  nbwlghwibpnod phgplpbe hudwp Bipunbuwpaudpp hudwuunwafjonl
plljwpsbbphg hhubwlpwbmd whpuenwugpl Yophqubudwihpm] (hualwwbe  dheughi b
uwnpht  Ynphqutp) owwbnd b dpebmppudopluwd fowbp,.  opobg pingph dwupl
bpubhqhninghulul wisbkpp fohun wlunjupi] Ko, buy s Gutph dou pppmdat
wqpbgmpmbp  bufopu mumdbouhpjus sk Uhlgnbn Bblupuadpefnpog bl
hhunmuegmnnipynibitibpp h]aﬂhmwpmjhh' giuonknh gnuegnupnibitiph dhels welju gaptamatjub
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Lothwdp  hpdp b oy kg meunwiwuppby  wwppbp  dwdnbbpng  sunpuhogwg,
wipnnpunlwpliwlwl  ppprwhwpiub  wopbgouppubt webbnbiph  gunmbnh  wenphl
whuumwluhb-wmogaghb Bapannbuwpd paghb ugbph gopsuwmelul dhdul gpae

Swpphp dudbubbpm| pppruhwpjwd Gebgubplbph (Ehghobmp wodudp w fudpod
thnpabph hudwop oguugnpia|by Bb 28 wobbnbibp, gpabglbp © 191 bkpeb) Bbpanbuapidph
Ybpwhunquiwh Yophgh wopubughl wijwhdopmuob Jhppobnuppet wpagnibpmd wupgdkg, np
prpodwl dunfljbnh wdbpugiwhp gouguibbio, pomwoppbpopnes sancghy dph. bejwgnidd £ wnnpphb
wihnuuwwljughb Yophgh pupdpwhwdwhe bElwpulol opubdwl blpuwmdundp ebaluagpp
sgmugupkpnng bkjpnbibph pwbwlp: Gpb wnnghy judpad bpuby pubwlp 165% b waw 5 op
ppprwhwpfws YEigpubhbbphbp Jugdb) b 9.9%. 10 op pppnwhwpl.[whhbp]ﬂhnl 3%, puly 15 op
prprwhwpjwd welbubbph Jepunbunnpuilpob Yaphgrod wobwlpnpd bEpnbbbp phophutipugb skl
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Pothnjumpnibiikp By gheaflp bwb bkpeblikph  wuewejewbbbph  Juppu
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nbwlghwbbpnu: Gpk phulwbnb Yebgubhbbph odenod phghubpugbe nhbowbhl apabnod sk
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shinwbhly  wpunnwufewbiibph wdbogndbbpp pppeohupiot oljgpiwlwl  spewbnad,
hunnlpuagbu 5 op prepewhwpnidhg bbon, wbnh kb mbbgby b bwgpd hbmnbnwbjly ppabdot, npp
Uiugly £ 20%%-m: Hpwlb gmquhbo ppprohwpdwb bogl dudljbnp hwbgbgpky b hbmnbuabijly
pliljdudy pupwgny wonuujeobbbph wbuglobp 233%-ml: 10, b hwnlwwba, 15 oppw
prpmwbwpdwl wpnmbpmyd hbvnbewbhl pbdnofi tugbu bwgb) © Gugdbng plnqudbup
28%: Uplyntin hbwnbuwbhl jepubdudp bpnbbbph wwnwulwbbbpp JEpulwbquyt, b
gpbpt huubbng pwljobab §buguwbhbbph gnugubpsbbphl:

Bulul nfmpmpnibbbp B0 ghonfly bwl Jbpubunqulwb Ynphgh Gkpntikph dhght
hudwfonput gnugabihpbbpmad: 5-oppu pppowhwpnolhg hbnn gl © B junuppurte
jugred. app wknh b mbbghy b bwppy weunby wilpopy bkypnbbbph pdp pwbalh Ypawndwl,
npp 2330 %-hg qupdby B 165 % 66 wqpifpl-nd jugb b bwh Jhehl buswlmppob
wmmubnuwwhdwlih JEphl kdpp: b

tpub hwlwewl, 10 b 1S-opw  ppprwhwpnudhy  hben, WEpnbbbph  wonwljuhu
whnpdnippol dhepl hwdwhmppibp bowbu wdbpegby B pyp juwwplly £ p by
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guwipwhwfwp  bipoblikph  wolnuught pulwlh  bjwgdwh b
hwdwjum ppncbibibpm] upopupden bkjpobbbph patnluolul wfbpugdt:

Epprwhwpjud 28 webibnlbph Bbpunbuwpdph hwphnpopughl Yophghg gpubigyus 308
bkgpnbibtiph whwhnppeb Jipnunndip gnyg b by, ap hlywbo B4S Ynphgnd, wpunkn by
prpodwh dwdjtnh wibjwgiwbp qmgpbpwg wjwgnad £ ounnphl whnwonwlughb ophah
fupwhdwbp swuenwupewbing bjpobbbph pubielp: Woybu, S-opuw pppowhwpnudhg hbon
wnkulpnpu] bbypobibbph pwbwlp bugk) Egpbph Ypljbodh whquod 11%-hg guetogndg 5.8%, il
wmub] Yapnely gpulinpby E 10-opjw pppruhwpnoathg hiaon Qugdbing phgodbip 1%, ol 15 op
prprohwpdwd YEepwbhbbph hwphopnpaghls Yophghg  gpwlgfud pagnp bpebbitpp
wpunmuuuwhby b uinnpht whnpuumajughb aphgh opabdatnp:

Mbwlwhy Lbpabbbph wwwwepwbbbph mpofunpibtiph piogpp owppbp £ Enk)
pppruwhwpdwl wwppbip dudlBnbbpood (bl 45
%
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Lpenp 4. Elpearenbunpelph huphmpnpanhl Snmboh SbpnlbEnh agreeghle oo pb

rnghnfunumblbpl f wporeniafeeod coanpl alngareonc gl Gepfgh Gbepeipoals fopearliohol
Sk benarlfly pbifaied |:| Bbnenbenenlfly pleliam, vkl aleffegrodng

B wbwipl pbilpaned, O hbwnbiutpl wlupugnid. B bbbl wijojjogn

bbunbunabpl pilsining, ) binwbpl whinpgugn s

Wb, S-oppw pppowhwpnuil wdbih © npugply wpgbpuloudp, pbg npood, sunoghsp
hufbdunn  an]bpughy B ppwgbu hbmnbowihly phidduedp (23.3%-m]), wgbagbu b mbnwbpl
phyévmdp npubnpynn wunnuoupowmbbbpp (6%-nd): Fpwh gouguebbe, wogrpoljughb wijpm o pub
opwbnuim] pbpwgnn hwphnrpnpughb Gnpphgh wunmwopoobbbpp gk B, ol abowbhl
Jopwbnund  pghwbpougbo sh wpdwbwgplb: 10-oppe pppowhopfud GEhgubpbbph fodpnd
balpals hmhnjenpgribibp sbil bljueadby ppabby o wqpbgniprbibbpod, oolpug wepgbijpuoldol
punupp qquih djodby L puwbh np gpubgfus bbjpablibph 15.5%-p wpgbpolpty Bb swaphb
whypuunwljughi Ynphgh whnwibply epwicdob b, u.|!u|'|i1p'l.|.. wpdwhnogpiby E onbwwihl
phydnut: Shwwbply wunwepwbbbph Qepod) wdbpogad B obljumb 15 op ppprwbwpjuws
hbbgubhbbkph pedpood, wwlpagb o apugdwbnoepduwd gl np dpogle plilgddube (24.5%0, angy
Yphbwlhh whgued wdbh pwwn jupwindot wedhl (43.4%): YSapml jwgbp B hbnnbnatihl
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plilpdiwp apunwupoebibpp (4.7%), buly dojoopbbh wpdwbwgp) b bEnnbinwishy t't.l|llltlh'l.l.'l‘.lﬂ]I
o bl nn phwlglwibph wbpagnad (20,8%):

Wu Bhpwhdpaud Jhght hodwhnupmdbbiph Jbymanipmmbp puguihwpnkg np 5'D|1]_N'-
ppprwhwpnuhg hbnn Doty B hadwpmpub vonphl owowboswhdwbh pupdpognd, I!]'I‘p‘l-
hnbiwbpoy wifbpughy Bb Jhehl hwawhnppodp gpaibgfws bEpabibbpp: Tpwb haljwna) pl.uph'p-
hwdwfunpundp bbpabubph walseaghb uegdp gpépt dag) Eowishndnpe: Tawabph w 106

15-opyu ppprwhwpnudhg hban, aph ghygpeod blpaoangouod b odpebl hedwhumppot abpugoa
popop nbuwlph bpnbbbpg badop;

SLAR 5, UUEruril0sk USTESNREINRLE USOr L. ULHPIUSUYUSHL Ynrbab B
BLRUISEUULRTAUSHL YNrbautrb Snrouuyin yunb €ru
Lbpdlulbiughl 2 op dwjpudwhnn) padmbh gpaghl mboge sewged 18 wobbnbbph Jpa 1
op wbg Gwowpdbp B BEjwpadnghnmghwlub dnpdbp phwlwbnb Ghlgwbhbbph  Jpa
dugpuiluionn) praqud wgpbgmpmbp wwpgbpn budwp: 9pebgdwd 193 Uhpebbbph
whwpfmpput  bpoodmppot wpgnipeol wupglp £ osp Bipusbuwpdph  phygbe
Ybpubunpubput, wbybe b hwpdopopaght Gephgbbpnad wenphb whbguunolughb Yynphah
pupdpwhwdwj bijupujob ppwbdebp ywunoeebng bipebbbiph phofp bnpbagh howdbdaen
thnpp-hls wnfbpughy £ husfwwuumouhiubimpon 16.5% b 11%-hg quobogng 18.4% b 12,5%:

UUS-h  upwbdwbb b wgooowojewbh ppbbg  wqqupught wlwhdnggmbp ook
bhpuwnbuwpdpught bpebbbph Jwppogsoul bhuly B wbguowpdbp, apobp dpumjus B
wifpughim hlwmnbwwbply  phgddudp  gpubopoafibpp: Ghipuonboupdph  hwophopopag)i
nphgoud g inbinh £ mbibghy | gy whuwbfly ppobidwb. app bwgly b gpip ingbpoting (4%
mf), nppailing wnjbpugh) Bb hbwinbmwbhl pbildnng gpubnpdnn wenwupoobitbpn (3.4 9%-n])k

Ubpnbunmuljwt Ynphgmd wpdwiogpdus 2.5%-m] hEumabnwbhl pbljgiob w)bugnodp
Ywwnwpby £ dh Yandhg b hwepy wbwwbhly pbbddwl, apb wehwuwpuly poguljugb] b wpy
Lhipuufudpaud, djmo Gomdhg, B bwgln] biounbuwbhbly wipanf]uwgduob, npp uagby ©2,4%-n):

Munlbple wyy & uhept hudwompmbbbph spwpaqund: Bplyne Gaphglibpmad b blou]b £
dhehl hwdwhmpmbbbph budwsung bjwqnud bbunwgnadwl pajnp ingbpnod” ieepub unnphb
wihrpuuwmlugl haphgh epubmodf phlwd dwdotblpoabumjwbnud b jopwbnidg bban:

Uwypwidwjennh  wqnbgmppmbp  phwlpebnk  wobbobbph wonphl wlgesnw ol
bipwnbuwpidpugple uagbph jpw gmgupbipaud b owpgbpuyhy pngp: Ubp Gupbppny, nu
ypophwbudopfud  E duwpudwhnnh Gwqdnad bnws Hpudobinhgibphl plnpny 2
wnbignpndiibpm): “pobghg wewghlil  whnpwekngdhsh B hbsh dwehb wbghb b ojenuby
Eopunnbumpdph bpuppubibpquinfy Ynphqubph gtgpoul, puth np bpaiy winpunjopoodp 2w
hwpniun b b wqubughb wlopdompobp ohojes Eooppdubbh g bgdubnpgniiijg:
Uwgpudwhinnp,  prnbbing]  winpoukndhy wqnbgmpmb, bwqbgmyd b hwpthopopughl b
JEpubunnuiljwl Yophgbph Ukpnbuwghl wlpwnhyagpgecip, hbsh dwohl e ©agl saonp, np
Ukjpabbibpn ol wowewgnn gapbannuppul ymabbghwbbph dhepb hwdwmpnibp juwgnd bk
bwfupul vinnph whnpwenwlwhb Yephgh opwtimoadp: Uno Gempdhg bundmd b dwypadwan
wwnwguid welibwbbph 2 Ynphglbph o wpgbpelhy phogph wewb) plggbyws npolnpod, npp
phl Lhpuwnbuwpdpeghbe wwppbp Yophqubpood ooy Ep b bhwppe] hpop . halyoongggod

4
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wunnwupnwbbbph bwqiok (hophapopaghl Yophgnd b hwghy nbnwbhl wljnp]ugdot,
|bpunbunnuiljul Yephgoud’ b hwogpy wbowbhl pllgdub), vwluogh 2 Yaphgood b anfbpoghy
hbwmwnbwnwbply puldodp: Tuowupeubbbph lwl Jepupazjodet badwp, Jbp aopbhend,
wunnwuuwbonne b dugpunfopemah Gugdnod welju ghlinghnglitpp, apoebg  wqnbgnuppadp
ljbbwnpntiwlwl bpuprughl hwdwlopgeod jupatafood ©gouonudenpbupes]fg SUS - upbpbgp:
Zwpnth E op SUHE-U hjaneljwb wpgbihy bpuprpuadhgbnprubynge b plyyg b whpoonaljoghb
Ynphquwhadughph,  wbgbe b Gbhpunbuwpdpaghl Yoppgbbph  busdwp  Ykbnpoetwlob
wpgbpulnuing b puguoapdoud, hodwbwpap, abnwbhl goeooojeabibbph bjwgoodp, pubh ap
upleupubikpl wiu ghagpoad phy dhpbnprugnpdus B, ol bpabgood wijnpwbnd Ewapgbpalng
gnpdnbp, wnnphl  wbigoueoe-bbponbuopdpohl wgpbgmpmtit ppwlobubobood b
wpqbpulud vhtwgulbpp pgwlbigng Ynnibwdninbph dhgngny:

LAk 6 UUSMIULOSk USTESNREENPUL ULTUUSUYUSHL Unrbah by
ELAUSEUURUTAUSM. UNrhauErh aNrounuuln 9unb $4ril gre sl urous
HPLUUTPYUSNRLT

Wuop dudiwbmolubhg pdaynippub oh pwpp dbpanbtph hbn dElpobn Ghpamjad B b
pupbp b oJbp hwpebp wiwbnuoiwh pdomppot JEpanbbpp. wr pdnad proswprudnopinc
Zundh wolbyny, ap qlnwghmulul ypolupyuod poep dwdwbwlbipod B phun wpnhaljub
b tnby abpupngubph Jbe wpupmbeiplen GEwwpwbopbl wipnpy] bmpkph hadwpdbplbph
mnbnbnidp b Yppuonnodp, DEpluynodu kb wkn Eaopdnod nigupngubph i Eiuaphadbuolpoi Jugdh
puspuhwpafwbl m gpobg podalubph  Yhpomiudp  wonbgmpmbbbkph  Jbjowbhgdubph
gy bip:

fwbh np Jwpwdwjunap bupebh © pp mdbn hwhwepuprubawghb, hwlwpnppopughi.
bpuwppuljopgudephy  bwwhnpmbbpn] b wwpmbolmd ooy pygm]  (40-hg  unbp)
jibowpwbnpbh wlnp] bmpbp  Huainbnhgbbp, ghubpybiwpmlh  Jowgnprlbp b b,
pppowhwpiwh  poguhupofud  skgaulibpp  JEpogbbine hunhup oponpbghtip  Ghpuont)
dupuniwfumnh wahpumaghi puileclgh spughl manypp’ Spqpunud fogung moswhopmdbng:

Enpdupupaluwl weoghl pdpnod ounalbuoehp]t) B dupaduesn anaged b wappbp
dunfwbbpm] pppowhwpjud wobbnbbph JEpnbanquljub Yophgh wemwuhewh ebualghubbpp
winnphb wipuunwlpe bl Yaphgh ppwbcdul yopiebbbpood: Zbmwgnedk) B pbhwbng wedudp
28 wnbkwnbkp, npnbghg gpubgb) b dowlpl) £ 304 Wkpebbbph wopuljuhnup: Epprwhoupdubp
bwjunpyony 2 bwenpruljwh opbph  phpwgpmd duwjpudwjene bkpwplpjwd GEbgwbhbEph
YEpubunquljul Ynphqnud bEypnblbph winpdmpyul gniguihubpoud S-oppw pppowhwpnulhg
hbwin inbpupupdbpt phpwbnd B gy pbgepuipot gumoupoebbbp: Spbpb wdpnnenpudp
Ybpuwlpwbginfod Lk plwlpwbeb  Yelopubpbbph  podpood  wpdobugpeod gnuguilihplibpp
prgunnppundp wnbwlpnpy bkjpabibbph pabwlh, spp pwlob] odbdun wuelook) b 5,29%-m):
Uhohb hwdwhmipymbp bu dqunud b plwlwbnlipl bwjpab senppl whpoosslugbl Gaphgh
pupdpwhwduh  bbunpulul  upwbnadp Gogdbod 7.0 wqgidply Zwnlobpwloeb Eooop
wbwlpapy] bpabtibph phdp pppowhoplul dwdljbnh wihb guguhbe pib puopdp Wogmd B,
Fug ny b wpwgmppudp, npo] wknh bp mbbbeol pppewhupdob dodwbel: Pppeobupdob
dundljbinh  wlbpoguiwbp gmgubbe, wdbwinal b oobowbhl) pldnodn]  hwbnbu Eyng
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wunnwupwbbbpp b Jpagb 15-oppw ppprwbwpnudhg hbwn bwpebwpbploud B0 phy pymy
bl winpwgnud gpulinpud Gkpntibbp (2,29%) (aly. SW):
% , T . = s
45 7
0
L

[0 5T
Lol bort,
lﬁ 1l -
1+ B

; ' mh

'um.rﬂh Sof
Lipep 5. Cagpunfufuns wwmgud bEbgulbhbbph Sbpanbospdnh oo denspan e (U0 b
huipinpapuihl (E) faphalibnhe gpubayied wgguluyhb aliofifnggb hsfofunpmblibpl
spenenufenly vonnpfl bbb faphal Gbepalob frpmbiot
B8 Zbwntonwtinl pbipane, (O hewnbanwbhl phipdned, hbwnknubhl wlupjogd
m ek unwlifly pl il O héumnbwwbpl whwpyjugod, B bbbl wilenfifugnied
Alumwboomlihl plidon e, O enbumalefly aulpenfrufegimeo

Gplpnpny  wwppbpulood - noenodbwsppdby B dugpundwpania wnwguwd b wwppbp
dunfjtnbkpm] pppowhwp]ud webbubbph huphopnpuhb Yophah yunwewl shwhghwbbpp
unnphb whywuewlughb Gaphgh jepataaobp: U adpaad Eqby b 29 webbnbbp b qpubgt) £ 300
ubypninmhh whmpmpmb: Rpprobopadhg wowe  dwgpadufumns uinnnguid  Eiguhhbbph
pudpnud ppprwhwpdub wwppbp dwdbnbEpnd sanphl whgouswewghb Yaphoh ppwbdubb b
wunnwufwl hwpthnpnpaght Yaphah bEpabbbph woqulughb wlwhnpueb qpubglut b
Eppouniwl wpymbpouod wwpq  gupdwy], op S-oppu pppruthwpnulhg hbwnn bluedty b
webwijnpy blpebbbph wbwgnod iyyb phwlwbnb, wjbyke b dhugb dwjpodwmn ooogaed
yEbwbpbbph  podpbph  hwdbdwnmppodp, 100 b 15-oppw pppewbwpdued  Elnwbhlbph
Eupwhdplpod bo wobwlpnjn] bbpebbbpp popmbulnod b gpubglt b ok dbs unnlgnuugfiti
hupupbpmppodp, pub gpobp welw Bpb phwlwbnb Gebpebhbbph Jhugb pppoobopgos

(L3

hunfugunwuprut plphpmad: o npoud, 15-oppu ppprwhwpdul dudjbnnd gpobgdood © g
gmgubhzh phwljubnb gupdhubbbphg pbywdbip 2.8% 0y bjugou:

Zwmhnpapughlt  Yophgh  ehwipepy]  bbpebbbph gwowuwbbbph Jbpgnosnppab
wpynibipnud - puguhwpnbg hbwbpugp. 10-oppu pppowhwpoudl wfbpugbno E Gbpntioghb
wlyumfinr pyuals nhhﬁmu’nl jwgbgbibn]  whnpjugiot  gpubspaoiibpp: Uwlogh qu, |
nwppbprpmb Jpugl pppowhwpduws GEbgpwbpbbph Bbpujadpbph, wmbnh B mbbbood oy ph
mbwmbhl, wy  hEmebewbhl  gueeosjobbibph o anbpogdob  hosdpl, - pbl 15-opjum
pppmuhuminh wpyobpoad bjuenjoad Eoatowbhl) auoooeobibph peg wpombogood
wEpugnud, wilt whhwdbdun wwljoe b pw pu winh Ep mbbbod dhagl ppemuhopdob
wynbgmpiunip (wipnpjugiwl hufwp owppbpoupmibp Gugdad £ 35,6%, pbijgiot hwdop
18.1%) (L. 5P):

Py JEpuwpkpnud b dhehl hwawjmpmblibph dbopojuneppabbbphb, wgw b uwppbpoopgmb
Ybpunbiunquipwh  Ynphqh  LEpnbbEpoud  wpdwbwgpwd  bwepopbpolok Qo Jhswlh,
hwphnpopughls Ynphgowd  gpubgdoud £ owdbpugdwl dhood: Uhpebbbph  wnwesgpud
gapbnnnippub wonkbghw)bbiph Jdhehl hwdwjmgpmbp 15-oppe pppowhopiul wpgnopood
qpbph Yphbugungnod | guntegng 53,1 wgrpl:

Uupudwjonn - mnwgud  GEugwbbbbph  ppprohwpiwt ghbwdplugmad  apep  swshng
uphupwbnjd B wobwlpnp] bbypabbikpp pb hwephapnpubb, pb Jbpubunquijpul Yophgbbpod:
Buwlpwl  wwppbpmpmbl  wu  bplne Ynphgbbph  duppugdmd  bpupbpgmd £ dhghl
hudwfunipyul gmgubipsbbph dobnjumpincibbphb: $wonnpbb, bpk Jbpubunguljoh Yophgood
Upghl hwéwpmpnbp bwpupbpuljwbopby Qugmb bp U whqued 15-0pw  pppoabupdul
wpgocbipoid pajwljwbhl don bp Gnpdughl, weyw bwpdopopughb Gophoh ghupnod wgh
wnlbpwlbinud & ny dhwgl bnpdugh bwdbdunn, wy) whqud dhwil 15-oppu ppepowhwpnd onogus
Elpuwadph gnuguilipptibph hadbdwon:

UGNk

Uppwmnwbpmd LEhupuchhghngng hwlpul shnpdbph dhgngn houmwefwod B oap pholobnb
wnlibnbibph  wonphb whpuomuoljgbb-wemegahb - Bipunbuupdpohb gopbumwlwl  jugp
hjufbwlpwbmd wpgbpwlnng peoyph © Upgbpulmuf wdbh  wpnwhopadws b jbpnbunnuljob
nphanud (81.4%), pwl hwphnpopughlind (61.4%): Uunwgdwis aujjugbbph hedwdugh gpoigfus 2
Ynphqubpnud by Yub webwlnp] bwpnpeibpgunwlwh pehebbp, npeig pinpny © wqquliskph
hwubdunmuopwp wilgh pupap hwdwhmpmd, dhisngbne pilddonbbph pdnod qbpulannad £ dhehl
hudupmipyundp wupunn biypnbbbph php. ol godp bwdw poppodp gupogdog bpebbbpp
wnnphb whpwueuwlpoghb Yophgh gproadetp wuseo owbmod B aloo]uegdodp:

Spwbguwd wobwlujgnpmlp pppewhupdoi dedjinh adbogiuobp grogubbn Wjugood E
[l 15-oppm pppowhwpnolp hubgbghnud b wnbwluh)npub puguijoobp: Do poguapdod
qpuslpwbnipiwt wibl wljugbbpnd, np ppEowhwpmdt wipshwglion wgrbgnupnds £ poqnad ph
wbinuwunwlugpb, pb Hipwnbuwpdpwhl YophqUliph dpw (ycros u coasr.. 1996; Sargsyan et al.,
2012y

Gpuwbginn  wqnuibbph et bwdwpmpmbp  pppewhwplob ghladhlogm
oppbwyanpbt  wifbpwbmd £ 15-opu  ppprwhwplwd  Ybbgwhpbbph pafprd  gphipk
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Ypllwpunbpbpn: W rwuap bpdpoul, hudwbwpwp, pbljws b pppoohamiob wonbgnuppudp
qumnbng  wwppbp  Yeppqubph LEpobkph jebughb whwpmpt  pepipwgnuip.  npp
huwnunnywd £ swpp hlinhbwlbbph Yandhg (Uhlougwh, 1990; Grigoryan et al., 2007; Ting Su et
al., 2012);

15-opjw pppowhwpowip wnnphl winwonwhughb-weweahl - Eipunbowpdpaghb Guogh
qupdwnnypn wpgkpulnnhg nupdbnud E upwbng, aph hbnbwbpny| 2 Yaphgtibpood b ghpulugneg
wpuawupiubh  Abip guebnwd b owbnwebpy wipnhdugoudp: Unmghsh  banfkdunn,  buogbe
wibpuboud £ bwb wbewbhly pbydodp: Shewbhl  wooweubbbph qupabh apewhip
nwnwbfod £ 7-10 afjpl-h wwhdwbbbpouf, hlsp poy b oswghy Bipunpl, np wnaphhb
whnuunwljwhl- wowgwhb bbpunbewpdpughl uwbpp ofhgouhbuwguwhb b

Wu thmpnjunepymblbpl unbpub Yupndy Bb, np poyp b wwihu Bbpunpbp oy dhagb
dhplnphquybl  uhbwuahl  bwdwlengh  gopbwwlwl, wy  bwh  Gwongdwbpuh
thopnfumpynibibbph  dwupl, wewdb] Lo sp gpuljwbmppet aofugbbpe] o Yogdhg,
prprwbwpnadp glunobgoud wfbpueghond £ owquan swghljugbbph pwbwlp’ hwbghgbpmg
dwpubph ghpopuppugdwbp (Orawscan. 2007; Jennifer et al., 2009), hlap sh Ywipng puguowpwp
ywbnppununbu) bwl upbwyuaghl puqwipbbph Yuengdwbpuhl Juwpbop dwo Yugdnng
fwpybph  pu: Uew Yogdhg Eploponlh pppowhwpoodp Eupunnbuwpilph
bpuprubpmpwquinhy pehebbph Ynphqubpnudl puqiwlnqwbibnpby jepobnud b dh supp qbbph
tpugpbupw, npp uhgpbwlpmb oppwbnod hwbgbgmad © Ubpnbbbph Jolughl  wqpuljughb
wlpnp]mppui boljwh wéhb (Abbare er al., 2004), hbsp bp undpusgbbpny hutmnunndmaf £ 15-oppu
pppowhwpmidhg hbnn bigpobbbph Jdhepb hwdwmpuob gqpbph 3 wbgudpu wi]kpusgaudp
unnmghsh  hudbdwanpudp: e wdbbp, gqpulpub wpogbbiph hudodogh, ytpefbpen
hwlighighinul £ Bipunbuwpdph ghipulu bbipnbbkph npng dwoeh wygnugongh (Abbate et al., 2004;
Yihua ec al. 2008): Muwh ppprwhwpiub wopbgnipmbp npny pbwpbpod,  huwnlugb
opquibihqih hwlwopupnwimwht hodwlwpgh phpgnpdwnnyph duniwbwl fupng b hwbghghby
opuhmunaf] uppkuh, nph hEwnbwbpoy] dhelinphquyhll hnfowgnbgnupaibtibpoad wpng B
npubinpuby my Whugh gopdumuljul, wyb Qurmgdwdpug i dedin em pydbibnp:

Uuypunfwjuninp - winnphl whnuunwlupbb-wmupunhl - Eipanbuwpdpaghl Quogh po
prnunl £ wpgbpalgnn wqnbgnupyak: Chn npoud, wibputmd Eny U phlyddwl plmgplbpm
plipwgnn wuwnwepwbikpp phdp. wyl webnlwpy Gkpabbbph pubwlp: Ue wonbgnpgul
Ubprwbipqunud, hwdubwpap, pbljws b Jdp Yendhg qlunintinh knoojwsplibpou dupadofemnp
winpwubnihy wonbgnupmbp (Jennifer at al, 2009), npp plghwbng webodp wwepjwghnu
Ynphqlbpp. plgh dwpb g B b dhepb hwdwhompub bjwqbguiuh gngubhsbbpp: U
Ynnuihg bbwpunnp b quufdw-wdhbulwpuquppugbb (SUSE) hudwlupgh winhjogaup, app
dugpuniwjumnh uqdh $pudnpebibgbbph ipolutugbod B 2 quugubbe gopbplpugbbpog.
gurunwlhbwpplhg SUYR-h upbpbqh ppwbilodp (Amini et al. 2011; Chavushyan et al, 2012;
Lasnetsov et al. 2012) b hkwupbwuguwy bl punwiph Jpu SUYE-Epghwlwb pblwhbbph widw-
Bupwilhun]nplbph uhbpbgh hpuhplundp (Abbate e al., 2004; Bahramikia et al., 2002): Wy wlblp
hwhbghkgbmd & 2 Ynphqbph Jhel grpdnng wpgbjpwlnn whbweubkph qbpuljwpiebp, buh
hbwbwbipny]  wilbpobmd b wobwlpopy]  bhpebbbph pubwlp b dupfmd  whnwbhl

wpnwufewbbbpp (hwephnpopughl Ynphgad’ wbnebhl wlnhjugauip, YEpnbunpuljulinnd
bl iy plilydnudp):

S-opjw pppowhwpnod vewgus Yebnubhbbph olpaod dugpodwssp swpndoolnod b pagbik
hp wpgbpulhy wapbgnipmdip, aph Ubjwbihqdbbpp. Jbp Yupbhpny, bagbb bb. apobp weljw b
phwlwbnt wwpiwbbbpau!: Jwpdpuwy dupdnud B wbnwbhly yunwujewbbbpp b gbpwluymd
hbwnbmubply  phljdnulp:  Pppowhomiol  dwdljbnbbph  wdbpugdobp quiguahbin, gobu
upuhupminfoud Eb wobwlpnpy] GEpablibpp. pop jonunod B OUSE badwlpopgh wljoh]opgub
pupmbulwlwh (hbbn dwuple Pul) nbpupwpdbph Jkpulwbginjsn pingpp Aquinudp ghyh
Fuwlwhnb  gmgwlhsbbphh, puguepnd Bbp  dwpadwhnnh mdbn - holwepuhgubnaghb
wihpnhynuppuidp (Azatech et al., 2005; Amini et al., 2001; Bahramikia et al., 2002, pwbih np gpubng wb
Yuipwpglipnul £ wquon munpljuglibph  wowpwgnudp qungbnh  bnoojwspbibpnod,  pbsp
hbwnbwbpm] B uhbwguuepl pogebpbbph Gwqdnd  dnbeg dwpubph  ghpopupnugridp
(Ljubnucic, 2005, D'Abrosca, 2012): Uiu Ynrdhg, gqopdh Bb gudnd  dwypusfusemnp
ubjpnyupnupubhy  hwnlmpmbbbpp. nph Bdpood,  bunjwhwpop, pbljws £ bbpobbbpp
wwyngungp Ywblwpgliboe bpe hwnlnpmbp (Rajabalian, 2000k 2bwpuwdnp b bwlb, op
dwppufwpnnh Yugunud  woljw Jpunabinhnlbpl opgubhqunud hwbnby B qugbu opugbu
fnpwhlnunbpohgbbph  bdwiolbbp  (Mamsoscksi, 20100, hlsh  stmphin whjwhjwgmy b
hwlpuuppbuwhl hunfwliwpgp: Tw b bp hkpphb bywonned b oopqubhqdh  hndbnunwgh
hunnnunnblibph JEpwlubgtaiubp b pppochwpdwb vppbasbhb wonbgmppub dedwgiulp:

Wpawghum, wnmgjwd oduupbbpp qyuynud kb, op dugpunfopennh wghpaughb podmdh
gpu i pnadnugpp Qulhoupgbood b pppaabwpdub wpnodipnod numaioeopdud abguoomaljo-
bupwinbuwpdpughtt jwuh nbnwbbl gewoshebbbph qbpuljoeoaip, pop bbpunbuapdph
huspshnpnpught b JEpunbungwlpwb Yaphgbibph budwp sl b pgoogusmg wlify brwbulynupgn:
Muunh duypwdwannp Ywpnn Ebbmubljupughb huby pppoughl bpjubnooppob Guboowpgbpdwb
b prvduful hundwp:

Earuuusnhranbuusr

1. Fowlwleb wobbubbph Bipunbuwpdph JEpnbunquilpob b bophnpnpugl Gaphgbikph
bpuprubbpgunwlul bbpobbbph Op dwep wobwlpep] b onnphl whpoomwlwhb inphgh
Eptlpapaljul pputniwb bljandwdp:

2 Fhwljwbnb wolbwbbiph Bipanbuwpdph JEpobunnulob b hwpdopopaghb Ynphqtiph
bywpnubbpquuwlwl pehebpp wanpht whpuunwlughb Gephoh popdpubogwh bEpnpolul
fepwliwbp  hpfbwlwbnud  guinwopwbned B whopdnogggal pbldmdnd: S ol
wpuwhwpmfwd b hupnpnpughb Yophgood:

3. Phwlwbnl webbwbbpht phopny b bhpwnbuwpdpughte Ynphobibph  wagulughi
wilpn fufrpyut gudp b un pyad:

4. Blhpuwwnbowpdpaghb Ynphgbbpnod pbljgng wlpnynueo B gnugupbpoud bt bmo
Upeht  bwdwpnippudp  bbpnbbbpp, puy weuwll) popdp  hwdwlmpuodp  gnpdonnipgui
wrunblghw) wrwgwgbng bkpabbbpnud ghwdad b wgpulpuhb whnpdnpel hwpopbpolwh
huwnunningpgmb wnnphb whgoenwlwbb Yaphgh jopwbnuibg wewy b bk
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5. Fpponul whwpjoghnd b owbnuunwolu-bipunbeopipaghl gnpdunwlul Qwyp:
Pnpputinud b wunnwupswbbbph quinnih spgwbip, huly ugh phingpp ohgnubamguwpb b

Eppoouwip Yplbulh wigud didwghnud b ibpunboupdpoghl iaphqlibph wqnulbbph uhghl
B funpgnatipe

6. Ppprwhwpdwl nhbwdhlpomud dwypudwjeninh wahpowghl padacgh epughb (LT
gpubnpoud Enbwwbhl wunwepwbbbpp bjwqbgung wnbgoupact, nph wpymbpnod gputgnn
gougubipizbbpp dninbload B plaotpubm | Epubhbibph gougubhsbbpph:

7. Uwpuiwpnap fwbjnul b pppowbwpiob poguuwlub wanbgnupndp uwnnpjab
whnuunwluyhl-wewgu b Bipunbuwpadpaghb gnpbamo ol Quogh Jpo:

SHBULLEMP SNMTLUIYUL YRCUGTTL 2LUriudnensean ook

L Uagpudwpunnh pudmbp Yupbih £ Yhpweby npuybu prEmuhwpiuh wonbgmpmbbbpp
Ubming  Jhgng wgh  dwpnlwby  opquibthqunud, ndpbp  wohunwbpughb ujpalpn plpagnud
wupplpupup Eipuplioud B pppowbupiwbp (upnpgiibp, wpalaaphuntnp, zhlpopmppub
npnpuh pabidopbibp bowyg )

2. Unwgjud wdpubbpp Yupny kb oquwlup btk pppowbwpdul wqnbgnipynibp
juwbhmapghing b ppprughl hpjubnnpyub pouddwl bunfwp Yhpumjng gbynpagpbbph unbnidwl
hunfwp, pubh np oquwgnpdifud dgninod hussl) npnpdwd b Ybbuwpwbnpbb winpy bymupliph
[l mu wnlynuusghb bapuopbpo pgabip:

3. Unuwglwd Bblpapudhqbninghwljpol wfubbpp Yupnn B plgplplby gmogepsbwlub
bpwhwlymppudp dksbwphbbpnul b bwdwipl) glunubnh dpghnphquypt hopowgpbgnupndibibph
Urufibe vnkbin bljusmnupmobp:

SMUGrUD USThUSULALEND SNRSUY

I Uhpudpeb Sl 4 Zhoynpwpodnoh hopdnpopwibti Yaphgh woruljwhnuph Ybpyne-
dmpymbp wnnppl whywuwnwlughl Ynphqbbph pupdp hodwjmppodp b Epnpulwl
fupwiniwh  wwpiwbbkpnul.  Uppwgquyh  ghnwdnnmlp  bynpkp Wfhpduwd  Upme
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FAKTIOUEHHE

B sanmoii paboTe © NOMOLIEI MIEKTPOPHIHONOTHUCCKUY IKCIEPHMEHTOR OLUT0 YCTAHOBIEHD,
uTe Y MHTAKTHBIX KpBIC (hyNKIHOHLILIAL CREIL MERTY  HICKHHM  BecTHOYIAPHMM AApOM H
rHNOTANAMYCOM B OCHOBHOM HMECT TOpMOIHGH  xapakTep. Tlps aTom  Gojdce BHpAKEHHOC
TopMomenne  HabMoaacTes B CYTIPAONTHYECKOM aape  (81.4%). no  cpaBncHmio €
napaBeHTPIKYIAPHLS sapos (61.4%). Meosyuennye Aannue CBRACTENRCTRYIOT O TOM, TO CpetH
HEfiPOMIIOKPHIIEY  KACTOK  ® oboNx  AApax  HMCIOTCA  aprakTHBHLIC Helipon,  KOTOPLE
xapakTephayioted  Bonee  ReCoKO WacToToll  MMIYILCOE, CPelM  TOPMOZAULNCA neiiponon
NpeoiaaianT HEApoHK o cpeaneit macToTol  HMIYIRCOR, 4 HHIKOUACTOTHEIC HeiipolLl  HA
pAMIPARCHME HHANCTO BECTHOYAPHOTO AApa pearipyiar AKTHBAIMEH,

Mpu  97oM € YRCAWMEHHEM  JUIHTEIRHOCTH guGpann  HAGMODANOCH  NOJARTCHNE
PErMCTPHPORAHKON APEARTHRHOCTH ., 3 |5-TH ANCRHAA BOOPANME NPHBOJNIA K HCRCIHOBCHEHN
apeaxrienocty. [locneanee, COrMacHo NHTCPATYPHEM NAHNEIM, MOAHO OOLACHHTE AKTHRIPY LM
BOISHCTRIEM BHOPALIM e TONLKO Ha RecTHEVAAPHEC, 1O # 1A rumoTanasmnueckne aapa (1ycros n
coant., 1996; Sargsyan et al,, 2012).

B amnamake 15-TH gpcBnoil Budpainn cpeiiis MacToTi FAPCTHCTPHPOBAHNLIX  AMITYILCOR
yBenwsmsaetes noutw 8 2 pasa. [locneawee, no pcell BEpOSTHOCTH, OOGYCAOBICHO YBEAHHCHHEM
fottonoii  WMITYALCHOR  AKTHBHOCTH HefipOHOn  PALTHYNLIX RACp FOAORHOTD MO, O HeM
CHIIETENLCTRYIOT PaboTL HEROTOPLIX ARTOPOR (Upluugubs, 1990; Grigoryan et al., 2007; Ting Su
etal., 20012).

[pu 15-mi auesuoi aubpauny QyHKIHS CRATH MEKILY HIGKHHM  BCCTHOYIAPHEIM AAPOM H
MepeaniM TUNOTAIAMYCOM MEHACTCR C TOPMOSANIEH HA CTHMYTHPYIOUIYIO, UeM ofycloRIcH
YCTAHORICHHE TETAHMYCCKON AKTHBALIN KAK JOMHHHPYIOULETO THIR PCarHpoRIHIR & GDOHY Aupax.
o cpaBHenMin ¢ KONTPOTRHON rpynnoit,  SHAMMTCBIO  YBETHUHBACTCH TaKHC TETAHHYCCKOE
nojanncrne. JIaTenTHEID nepHol TETaHRYECKIE OTBETOR woneferes B npeaenax 7-10 meex, uTo
MOSRMIHET NPeANoRORNTE OANTHCHUATTHIECKII XapakTep HHAHHX BECTHOYARPHO=
(EpEAHCTHIOTATAMMHCCKHX cRABCi.

HabmofaeMeie WIMCHEHHS HACTONBKD BLIPIKEHM, HYTO MO#HO NPEANONOKHTE HE TONLKO
panmsHe YHKIHOMUTBITRX OTKAOUCHHI, HO W IATWIHE CTPYRTYPIbX WIMCHENHA B MEKRARepHO
CHNAITTMMCCKON  cMCTeMe.  BRmeYNoMaHyToe  COTHACYeTC ¢ TIMTCRATYHBIMH IAHHBIMH,
CH.I.I:.I[:T:'.‘J!M:TB}'MIIIH'I-I.H ﬂﬁ }'H{.‘.I'.IH'-I':HIIH KOJIHMCCTRA cmﬁnnnux [}IHJI,I!'H.EJIB!- B FOUSTOBHOM MOAC TTPH
mHOpAUMH, TPHBOIRIEMY K TICPEKHCHOMY OKHCITHI awnmaor (Orasmcan, 2007; Jennifer ct al.
2000). Tlocieames He MOKET NONOKATENLHG BANATH HA MHOHAL, ABIAHIACCH  OCHOBIRM
L:Tp}'HT'_l;rp!IHM ANeMeTOM cHnanTuecknyx membpan, C apyrofl cTOpoibL, ANHTCIRHAR BHOpauus
CTHMYNPYET IKCTIPECCHIO HEKOTOPHIX FCHOR B AIpAN HelipOIACKPHHHEIX KIETOK THIOTLIAMYCA,
NPHBOANULYED HA HEMATRHOM ITANE K SHATHTEARHOMY pocTy onosoi HMITYABCHON AKTHBIOCTH
nefiponos (Abbate et al, 2004), w0 B HAWIHX WCCTEADRANMAY IOITRCHKIACTCH  YBCIHICHHEM
CpeAReh MACTOTH HMITY/ILCOS HENPDHDE NOCIe | 5-Ti AHeBHOl AROPAHK, 10 CPABHEHII C HopMoii,
nosTH B 3 pasa.

Brieckatalnee, COFNACHD IHTEPATYPHAMM UCTOMHIKAM, B HTOrE NPHBOANT K aNOMTOIY HacTH
CYTIEPAKTHEIIX HEHPONOE MINoTAlaMYyCa { Abbate et al.. 2004; Yihua ct al.,, 2008). Taxum ofpazon,
BAHANNE BUGPALHN B HEKOTOPHX CHYUIAX, B S4CTHOCTH HPH HEAOCTATOMHOM dryHER O POBARHN

n

ANTHETPECCOPHOT CHCTEME OPrAHIING, MOKET NPHBECTH K OKCHIATHREHOMY CTPCCCY, PR KOTOPRGM
BLANISIOTCR HYHKIHONUILHLIE H CTPYKTYPUEIC HIMCHCHIA B MEKBANEPHLY BIAHMOOTHOWCHHAX.

JlyOposHIE (Teucrium  Polium L)  okisseier TOPMOIAINEE  BOWICHCTERE M HIEHAE
BeCTHEYIAPHO-TICPEANETHIOTLIAMIHECKIE coaan. [Ipn 9ToM HADNOAACTER HE TONRED YBEAWHCHHE
KOAMUCCTRA peakumil, nocAumHx senpecchBibiii XAPAKTEP, HO W HHCTI0 APCARTHRHEIX HEHpOoR,

Mexanuambl  JERAOTO po3ACicTENA,  BCPORTHO, ofycnosnens, © oAHGH  CTOPOHE,
COCYADCYRHBARMILIM BIHANHEN aybposanka (Jennifer al al.. 2009), neakrreMpYIoUIHG S, O HEM
CAMACTENRCTRYET YMEHLIICHHT nokazareneil cpeanedl wactore. C apyroil CTOPOHEL, BOTMOGKHA
arcritpatins  TAME-cicTemil, o0ycnosieHias poiaciicTries QNapoHONI0R, BXOMAINX B COCTIR
AyGpOBHHKL, TT0 OCYILECTRARETCH CTHMYAINEH CHHTE TAME w3 rayTasuHosoil KRCIOTH { Armini
et al.. 2011; Chavushyan et al., 2012; Lasneisov el al. 2012) u aKTHBaACH cHHTEIa a-cyGLEIHHHN
TAME-aprimeckix peienTopos Ha nocTeHHANTIMECKoli MemGpane { Abbate el al., 2004: Bahramikia
et al.. 2012). Bee 3T0 NPHBOAMT K JOMWHHPOBIHHI TOPMIGHUINK CHHANCOR, (YNKIMOHWPYIOUINX
Medcly ABYMA SIpAMH, BCHCACTBHEC HETO YBETHUHBACTCA KOAWHECTBO APEARTHRHLIX Heliponos |
MOIARARIOTCE  TeTRHHYECKHE OTBETH (TeTaMMuECcKas AKTHBALMA B naparenTPUEYIAPHOM  AIPE,
TETAHHMECKOE MOJABICHHE B CYTPAOITHYECKOM ).

B opragiaMe HBOTHLIX, NOABCPrHYBUIIXCS 4 mucRHON BHOPALIN H NOMYSaBIHx AvOpoRHRE,
BRI BLABACHD NPOUIEHHE €T0 TOPMOSRIIETD ROAIECTENA, MEXAHHIM KOTOPOro, 110 HALIEMY
IO, TOT #E, UT0 H B HOPMAILIEL yenosuax. TipH rom HabmoIaETCH TAKAE NOIARIEHHE CAMIX
reTANHYECKIY PEARLI N NPOIOIEANTENRHAA NOCTTETANHHCCKAR JCPecchs.

VaeIuaeHHe Cpoka  BOACiicTBHA pnGpaunn  CONPOBOKIIETCH  COXPRHEHHEM KOIHHEC TR
APCAKTHRHBEY NEAPOMOB, ‘MO CHIICTCIRCTEYCT 0 NPOAOTAMTCILIOCTH AKTHBHOTD COCTORFIA
FAMEK-cucTeMsl, A TeHACHUNA K BOCCTAHOBACHHIO HAGRIOEACMETE  MIMEnEHHil oD BACHACTCH
BHPAKCHIOH AHTHOKCHIANTHON AXTHEIOCTRI nyGponnuka (Azaizeh et al., 2005: Amini et al., 2011;
Bahramikia ¢t al, 2012), Gnaroggpa wewy OH NPCLOTR{GLEET BCPORTHOCTR ROTHHRHOBEHIN
cBOBOANRIX PATHKAIOE B TEAHNH FOIORHOTO MO3Td, W MOCHCAYIOUIETO  NEPERNCIOND ORICIEHNA
AMNAOE, BXOARUIX B COCTAR CHHAITHYCCKHX MemOpan (Ljubnucic, 2005; D’Abrosca, 012, C
npyroil  cToponkl, HEAPONPOTERTOPHKE criocoBocTH  MyOpoBINKE  NPEACTRPANAIOT  ANDITOS
nefiponon (Rajabalian, 3010}, Bronse seposto, 410 GAaBOHONIR, BXOIAME B COCTaR AyOponImK,
WMHTHPYIOT HYHEUNE KOPTHROCTEPHIOR, Grarofaps Hesy AKTHRHPYETCH UHTHCTPECCOPHAR CHETEM
(Mamgosckuii, 2010). Tocreanee CTIOCOBETRYET BOCCTAHOWICHIIG TOMCOCTITHIECKHX nokrETec
OPFAHICEMA W CMATICHIEY CTRECCOPHOND BIAMKHIEA RUOPAIINN,

Takum oBpazon, MONYMSHHEIE JAHIHE CRIICTEMRCTRYIOT O ToM, 9T0 BONHET PACTROP BRITARKH
ayGPOBNNKA  NpeaCTEpALLacT NOMUHHpPOBAHME  TETAUMMCCKHX  OTBETOR RECTHOY IO~
FUNOTATAMIYCCKHE  cRAzeil npu  BrGpawn, uTO oRAIMBACT  HeliponpoTexTopHELi fhekT i
[APABCHTPUEYIIAPHDE 1 CYNPAnMTIaeckos apa FrnoTanasyca. Moxoms m3 31070, RENGARIORAITNE
MYGPOBHIED MOMKET GRITH NEPCNEKTHRITLIM rpit NpOGINAKTHES W ACHEHIH BHOpRIHOHHOI GOIETHN.
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SUMMARY

In electrophysiological experiments it was revealed, that in intact rais the functional connection
between the lower vestibular anterior nuclei and the hypothalamus is generally of inhibitory origin.
Thus more pronounced inhibition was observed in supmﬁplic nueleus (81.4%) in comparison o the
paraventricular nucleus (61.4%). The findings suggest that UNFESPONSIVE NCUrons exist among
neuroendocrine cells of both nuclei. which are characterized by a high frequency. Among the
inhibited neurons there was observed a predominance of neurons with an average frequency, and
neurons that are generating low frequency impulses, react to stimulation of the vestibular nuclei by
activation.

Registered unresponsivencss was reduced along with increased duration of exposure to
vibration, and the 15-day oscillation led to unresponsiveness disappearance. It is explained in the
most recent literature data on activating effect of vibration not only at vestibular but ai hypothalamic
nuclei as well (Shustoy et al, 1996; Sargsyan et al,, 2012),

The average frequency of detected impulses in the dynamics of the 15-day vibration had
increased by almost twice. The latter, probably, is duc to increased background impulse activity of
newrons in different brain nuclei, as evidenced by some of the authors (UMhbwuywt, 1990; Grigorvan
ctal, 2007; Ting Su etal., 2012).

15-day vibration changed the relations between the vestibular and lower anterior hypathalamus
from inhibitory to activatory, due to the development of tetanic activation as a predominant type of
response in the both nuclei. In comparison with the control group tetanic suppression significantly
ingreased. The latent period of tetanic responses ranges of 7-10 ms, which assumed the ol ygosynaplic
character of the lower vestibular-anterior hypothalamic connection,

Observed changes are so pronounced, that we could propose nod only the functional
abnormalities in internuclear synaptic system but alsothe existing structural changes. This suggestion
15 consistent with published data showing an increase in number of free radicals in the brain during
vibration, resulting in lipids peroxidation (Oganisjan, 2007: Jennifer et al., 2009, The latter does not
have a positive influence on hipids that make up an imponant part of synaptic membranes structure.
On the other hand, prolonged vibration stimulates the expression of several genes in the nuclei of
neurcendocrine cells of the hypothalamus, resulting in a significant increase in the background
impulse activity of the nuclei within initial stage (Abbate et al., 2004), This was confirmed in our
studies by increased, almost 3 times, average frequency of neurons, after 15-day vibration in
comparison with the normal. The foregoing, according to the literature, finally results in apoptosis of

hypothalamus superactive neurons (Abbate et al., 2004; Yihua et al., 2008). Thus in some cases, the
14

influence of vibration if' it is coupled with defective antistress system, may lead w oxidative siress,
which results in functional and structural changes in the internuclear connections.

Tewcrium polivm L. (germander) has an inhibitory effect on the lower anterior hypothalamic-
vestibular connection. It increases the number of suppressive reactions and the number of
unresponsive neurons as well. The mechanism of this is probably based on the one hand on the
vasoconstrictor effect of germander (Jennifer e al., 2000), which deactivates the nucleus, as
evidenced by the decline in the average rate. On the other hand. it can activate the GABA-sysiem,
which is due to flavonoids of Tewcrivm polium L. that stimulates the synthesis of GABA from
glutamine acid (Amini et al., 201 1; Chavushyan et al., 2012; Lasnctsov et al. 2012), and activate the
synthesis of a-subunits of the GABA-ergic receptors on (he postsynaptic membranes {Abbate et al,
2004; Bahramikia et al., 2012). All this leads to the predominance of inhibitory synapses, which
operate between the both nuclei, with subsequent increase in the number of unresponsive neurons and
suppressed tefanic responses (tetanic activation in paraventricular nucleus, and tetanic imhibition in
supracptic nucleus).

In the group of animals exposed to 5-day vibration germander continues its suppressive effects,
the mechanisms of which, on our opinion, are the same as were observed in normal conditions,
Tetanic responses are also suppressed and dominated by post-tetanic inhibition. Increase of vibration
duration is accompanied by retention of the number of unresponsive neurons, indicating the
prolonged activation of GABA-system. The observed changes have tendency to retumn to the original
level, which is explained by the strong antioxidant activity of germander { Azaizch et al., 2005; Amini
et al,, 2011; Bahramikia et al., 2012), since it contributes to prevention of free radicals appearance in
brain tissue, and subsequent symaptic membranes lipids peroxidation (Ljubnucic, 2005: D'Abrosca,
2012). Germander also features a neuroprotective function, which is probably preventing neuronal
apoptosis {Rajabalian, 2010). It is also possible that Germander flavonoids, act as a copycal
corticosteroids, thereby intensifying antistress system (Mashkovskii, 2010), which helps to restore
homeostasis of the organism during stress and mitigates the effects of vibration,

Thus, these data suggest that Germander extract aqueous solution prevents predominance of
tetanic responses of vestibular-hypothalamic connection to vibration, which provides newroprotective
cffect at the supraoptic and paraventricular nuclei of the hypothalamus. Proceeding from this,

germander usage can be promising in preventing and treating vibration disease.
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