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\hhurlpruhntplurh Surllnr-lurhurfr qfrurru\rutr ]unphprlfr 202a p. hn\tnbilpbnh 14-htl

\urSruguE phq 5 Llruurp uLg\ug{hg hurpgdurtr \urpqn{:

ofuqutq'
1. 22 qqUUL trrup&puqnqtr \ppnrplutr h qlrurnr-pSrutr \nillrurhlr qhulu{ruh tr

q[ruruuh[utrlr\ru\ruh qppbnttrtntpluh qu3ututrruqpu{hL (phttuut[\)
S[tnuhuru{npdrudp }rpur\rutnugqnq q[runu\utr phrftutrtpfr *.t lr"r|rttf
hru2r{hunlnrplnrtrtrhplr hrupgp:

2. U qqUUL trrupd.puqntlh \ppntplutr h qfrurntplutr \nd]rurtlr \".tttg
\ruqrftu\hpqqurE qfrunu\ruh h qflnruurh]utrfrl1u\tutr qnpEnttrhntplutr
qrulilrutnuqFu{htr (phrfturnlr\) Slrtlllruru{nprftutr 2p2rutnullntrt .{pruuurrutrfr

Cnpru [lnrupru{hfir[r rutnlrutr qfrurntpltutr ruqqurSlrtr hflltnu4prurlfr hhu hrurftuurhrl
tnlluruqEhnh ruttullgntpluh .22 9QUUL trqqq - qqUZ - 2025> illr2ruqqrulfrtt
ilpgmlplr tftuuhru\ghlm hrurlurp hru;u trhpllulugpru8 truluuqbhpfr
hpru2]uru{npntpl urh hrupgp:

LUbShL' ZZ qqUUL trrup&purqmlh \ppntp3urtr h qlrurmplurh \nilfrurh[ q]nnurllurtr h
qfruuurh]utr]r\ru\urh qnpbnttrhntplurh quJilurtrurqpurl]rh (phtium]t\)

$frtllhuurrlnpdrurip |rpur\urtrugqnq qltnurllurtr philrutrtp[ uil{mf}t2
hur2{hur{mp3 nr-hhhp}r hurpgp:

ursueussqbshL'

1. thburupfni[nu1fr, r.ftutrphuprutrnr-plutr L \hhuruurh]utrnlnqlru3fr rutfpfrntr]r qnghtrur,
q.q.fr. h.l. trruqnrlil*lru, phrftu' ,,2u]uruunubfr hruhpruqhurntpJrutr uruprubpntrl

fhru\rlnq urrupphp kphfr\u\uh lu.Ifhptt hh2umguS[h dlt\pnp[nttft
\hhurupruqttruqrutrntplnrtrp h \urptnupprlr"tht pru\urhpfnutrhp[r uqahgntplnr-trp
utnruhruumh \rutnutrg urnnrl2nlpJruh rlprur, bruE\uqfrp 2lT-21019

L2.lhg, np bpruqplr 2p2urtru\mil ]rpur\utrurg{hl L 68 pnr-durnnthhp}r hh2urngur3frtr

hrim2trhpfr rifr\pnp[rntlfr nrunufhuu]rpmplnttr rpuuur\ruh tiurtrphnprutrru\urh b
duniutrur\urhhg iln1h\nr-1u1|rtr \hLuruprutll[urh tihpn4trhpfr \]rpurntiurilp: Uh[nturug{h1



tb,222 \ruphurpp,{*lhl, pur\urtp}rutrhp}r 2uuriltrhp: fhunr-ritruufrp{h1hL ru14 2ururtilrhnh
hru\urpu\uhp[ur\urh h hur\ur[uilnpuutrl1u1frtr ur[u[rrlmplmtrtrhpp, runruh&burg{h1
unrurltlurqnutr *h*hrl 6 2urrldtrhp: flruntiltrurulrpft hL u{r} 6 2uuuiltrhp}r
qpnrnhnl]rurfr\ ur\urfrrlmplnttrp, [rtr2qhu trurh lprlmhntp;mhp hu\rup]rnur[\hhp[ lu3tr
urlrpnr-1plr L\ruurilurrip: trruguhultn{ht htr hu\upfrnurfrl1-\tu1nr-Lntplurh qhbhuplu\utt
4htntpilfrtrurtrurtrhpp: Oqu[ululurg{h1 htr urlu 2urutthhp}r urdhgilruh qrlldrutrtrhpp
runrurlhluqnt3tr hru\rulurinpuuhl1ru1|rh ru\tnfr{ntp;rutr 4puhnpilurtr huu.frup:

fltuntuftruruhprlhl k *l+ 2tnrudhhph *dh, pp{runur2urgilurh h hur\urpru\rnhp}rru\urh
ur\rnfr{ntp3ruh r$ur nFn2 dhuruqtrhpfr frntrtrhp[ h rfrurunilrtrtrhp[r urqrlhgmp3mtrp:
.FurgurhurSurrlht L hu\uluilnpuruh\ur;frtr tu\ur]rrlnr-p3urh hurdurp qurururu]uurlnrurnnl
L3ntphplr upulurp22urJhL ptrnrSpp: Zuruururur{h1 k 10 urtrquril }oh* p22urqhpb

\mlnmpur3frh hhrlnt\fr hurllur]uilnpurutrl1ur1frh url1u[l{ntplmhp: 6 2rnuriltrhpp
Lnt3hur\url-rugtlbl hb Euur &hurpurhurll*l , Shqh"f"qhur\urh h \hbuurplril]rur\uh
huu.n\ntp3mtrtrbplr: Sulurqptltl htr purp&p uqrlhgntplutr qnpEur\gn{ utluurqpnui dh\
hnrflurb b dhl{ qpph qln+ Springer hpurururpur\2mp3mhmil: [.Ituutru[gh1 tLp ilh\
ilfr2uqqurlfrtr q]rururdnqn{r (IHM C 2024, Znnut, I.ururfru) :

2. trhhurup[nt[nu1fr, ilrutrphruprutrntplutr h \htruruurh]utrnlnq[ru1[ udp[nt{ qpghhur,

h.q.fo. thflrf, Uhpqh3h aupplrhgrutrp, phtfru uLrI, rlnurhgnttthhp
dfr\pn2pfrilntnt hph \htruurqrutrqqrrbh hph ]uputnftutr nL hurllurftutrph,rrJhl,
hruur\mplnrbbhpn{ lnubnttruuh}r\lrhph \hhuruufrtrphqfr hrmfrup>, Eurblluqfrp 21T-
LFI79

Lur tr2hg, np hur2r{hurnr- dunftuhur\ruhuur{urbnullhhp"Zphtinr-ntrhpfr (Spirulina
platensis, Parachlorella kessleri) \hhuruqtuLqqurbhg ufrtrphq{ht ht rupburp}r

hurhmluruhh\t hp, \urururp{hl L +prrrtrg Shqhtt*phrf}rtu\uL {hplntbntplnr-tr
durdurtrur\urUhg ilhpn4trhph khfr*"ilunip' TEM, XRS, DLS, EDS, FTIR L urSfr:

.Cltunr:rftruruhn{bl hb trurtrnr.luruhh\t hph hur\upur\urhpfrur\urtr U hhtfnfuf\
ur[urfr{mplnthp, }rh2u1hu hurh hur[urilurhpkurlfrtr urq4hgntpylh ilhfuuLfrqiltrhpp:
Uururgrlrub hurhntluruhhltlrhpp 4puhnphl hb \nhghhurpughuths llulu{ub
hur\urpur\urhpfrur\urtr urq4hgmplnth upr3ilruhur\urh ur]uuuub]rtr pru\urhp[urlrhnh
hurh4hq, ru3r1 prlntr.i' hur\ruplrnurfr\hhp[ hurtr4hq \urlnrtr 2urruilhhp]r hllurnttunfp:
UqhfL, [hLuurb[rh hurhnr.iurutrtUrhpn 4puhnphlhtr tfiuhphruuqutr ruq4hgntplnth gurbp
llntrghtrurpurglrurirhpntr-t, h 2htr gmgurfhphthhtfnfirur[\ ur\ur]nlnrp3nttr, [rb2p htnupurrlnp
t 4urp&hntd 4purhg \frprunntplnttrg \hhuurpd2\nr-p3urtr rih2 tr \htrurlurhlutrnlnqlrulnttf:
Zur2{hurnr dutlurl,rur[urhuur{ubnril urqurqp{h1 L 4 hnrl{rub, nphg hp\nrup' . Q1
ur.fuurqpntul, tfhltn' q2 rutfuuqpnttf, frh2ulhu l-rurl-r ,ihll qpph qlnr-]u (Elsevier

hpururupurll2nr-p3mtr): Uuurg{urb urp4lnthplrhnn t-rhp\urlurg{h1 hL truh il}r2urqqurJhtr

qfrurnrdnrlnrfirhpnr-ti' 48-p+ FEBS qfnnurdnrlnrl (U[r1urtr, hururfrur ,2024),IX dflu2urqqu{hL
qfnnurdnrlml uf]m31 h qhppnt3l rlur2urhpp h durnurqur3fot hpp \htruurpurtrmp3urh h
pd2l1ntp1urh ilh2, @utr\ur-tlhuhppmpq, fI'I, 2024), 47-y+ FEBS qfrururdnrln{ (Sntp,



$puLufrur, 2023) h <New Emerging Trends in Chemistry, (bphurh, Zruluumutr, 2023):
.thp2|rtr q[rmrudnrlmlntri trhp\rulurg{urb ur2}uruururtrptr rupdruhurghl k ul,u{ruqnt]h
qhl1m1 g, tfpguLur\frh:

3. u9hhuupruhntplnttr, aZh utr\hpfr \htrurupurtrnr-pSrutr h \htruruuh]utrnlnqful1]r
LurFnlluunplnul[r rlrup]r; U. q. r]. qpnShunp Umuutrtnu UhZ*th trru4rugrutr, philu
,,ZruJruuurrutrfr urqrupfr\ntlfrghuruS[rtr ntur\Jr utr\hpfr h 4hr[uut{hpfr nhunrpurul[rtr
trhprrdfr qtrurhururntilp trprutrg \htruruurh]uhnlnqfrur\rutr L \hhurupd2\u\utr
\|rprunrfrutr lnrluunul{rtr, btuE\urqhp 21T -1F228

trurlugurhtr \rrt.ihg t Zrlhl t, nF ]rpru\tutrurgqhl hL Zurluruuurhlr ururpurbpntil
uqupfr\nil]rghurul]rtr nrurhfr uh\hp[r h rlhrlurutr\hfrh ulnq,nlupil]rLtrhp[r hu{up,
ilnp$nlnqlll\uh L tfnlh\ntprlfrtr hntlhru\ruLurgmut, ilurpntp \ntlurntpurt hnh
urtr2ururnuf, tfnp$n-k\nlnqfrur\urh, Shqh"f"ghrulprtr U 4hrlurpurLu\urtr
hururllntpSnthhhplr /hur\unifr\frrFh*y', [htruurqurtrqqubb \nttnu\tfurtr qurlfiutrtrhp[r,
qurluniurprilrtrtrhplr h tllrghillmtllr pllilrur\urh h*qrlh /utntpnfrhp, durpqurppnthhp/
mumilhurulrpnrti: Zurr{urpurbmtrhpp hurilurp{h1 hh 4 urhuur\}r 35 2urunlhpntl, }ru\
$mhqurpfrntilp' 8 trilnt2trhpnr{:. Smgru\urqp{h1 t Zru3urutnurtr}r 4hrylutr[hpfr h nturhfir
uhllhplr 67 urhuur\, npnhp odur{urb hL trh3pnulur2uruluh, \*fr+htqur2tnuluh b

\nuilhurlr\ tr2urtrur\mp3urilp: .{hpruhurlrlh k ururpphp \rupqhpbL qurur\urhnrl 260

uhuurlltrhp[r durilurLru\rukhg \rupqurpurtrntplnttrp, frpru\ruLgqhl k k\n1nq]rur\ul:
r[hplmbnrplnthp, nhunrpuur3frtr trhpntdfr qLurhuruntdp, gntgru\rlqprlhl k l1[rpurnur\rlL
lr2urhur\nqaprh tfnur 1,40 urhuur\: Unrutr&trurgrlhl htl 3 *h*h.l 2uurtihp
\hhuurpd2\ntpprtr tlh2 hhururqur \frpurntiruh hqururur\nrl: Uurrug.l,ub urp4lnthptrhpp
ml-rhh hlriltrurpurp b qlruru\hnurnur\urh tr2rutnu\ntp3nth: Zru2rlhurnr-

durilurhur\ruhuruu{urEnttf urqruqpqhtk' 3 qpph qln+, 4 hn4{urb,nphg 2-p' UeC-nttI h 8
qh\nr-gmti,nphg 3-p' pulnur{rF, 5 hn4{urE &bur\hpqtiruh rlrntlnr-il L:

4. <rrhhuurpruhnrplmh, c}zh Zlnttnuprup h ruluunuprutnl\rutr \htruupfrilfru1]t
LupnFuulnnhruth .l*phf, \htrurupfnfh*th, ttrutrphuprutrntplutr h

\htruruurhluhnlnq[lullr rurlplrntrlr ruu]ruurhtrur, ll.q.p. L[r\n1tu1 .L1tu$il[p[t
Ur]prutrd{rutrp, phttru <.ahrSupnrluhnh 1nr-btutfq{ruEptrhplr ruqrlhgntplmhp
purqgqhqu{ht, fZZh *q4rutr2ruhuqhtl hruilru\rupqh l, fZgu{ht ShUilt \rupqrurlnpfr2
pfrpur]utrhnh rlpru.rltqrupntluhpp npulhu puqgqhqh q*pq*gttrutr \rutr]uurpqh]2
rl[r2ng,,, buE\uq[p 2 1T- 1 F283

'Ihlurpntluhfrp hunlurprlnr-ti htr purr1gqhlh 4hil ulur3purplr hnp ilfrugntplnthtrhpfr
urilhtrurhhnutr\urpurlfrh rurplmphhplrg dh\p: f[uur[r 2urur [urphnp htr huurur\hgLh1 tr

purgtuhur;urh1 F22h rfuur rlhrlurpnr-luhpfr urqrlhgnr-p3rutr nqryr\b b ruhnqrSu\fr
pfrpurluhhpp: Lurluurqbnrtl ntumilLur"hnrlht k pnturu\ruh ln6urilqrlurbplihplr



urq+hgnlpJnr-Lp p22rl;|rtr ruqrputr2urtrur3frtr hurilur\urpqhph (PI3IVAkI/mTOR h JAK2) b

p22ulhL ghUt} \urpqur{nphft hph (p53) ur[u[r{ntpSurtnlp*, 'tlurpqurpurLft L trulr
pmuu\rutr lmburtiq{ubphhpnttl run\ur *l1*tnl ttfrrugntplnr-lrtrhp}r rlrn}uruqrlhgntplnrhp
PI3K U Akt' oqururqnpEhln{ hurilur\urpq:ullhb ilnrlhpr{npriurh Epurqphpp: f[untrftrur-
ufrpmplmtrtrhpp gntlg hh ur{hl nr-nnr-gpru:ht, fZlrZhhpfr tuq4urtr2urtrurl]rh hurtfiu\urpqhph
qnpbrrhhnr-plnrtrnr.f pm3uhp[ lntbruttqrlrlbphhp]r h 4purhgnrd qrupnrtnu\{nq tunurtr&}rtr

tifrurgmplnttrtrhp]r rup4lnrhru{hu hurllupurlg\hqulbh urq4hgmplmbp: U\*lr.l
d[urgntp3nthhhp[r npn2riurtr tr trmltrurllurtrurgtiutr hurilurp frpurllutrurgqh t runurrlhl
*lt*lr.l pnr-uu\ruL lntEurilqrlurEphhplr ilhururpnlntlullhL pLnrpuqpnrtl er]uhu\fr
Shluhnlnqlrur\urtr hurilurluurprutrnttl (I.hhuruuurtr) HPLC/MS/MS-I il|r2ngnrl:
hpur\urhug{h1 h 'urr{h1]l putr 10 pnt3uhpfr uu1[rptnur3[rtr ln6uliqrlurEptrhpnul
qupnrirurUrl"tt u1nfr$htrnllqhL il[ulgntplntbhhpfr hnrlhru\urtuugntil: .{hp1n6{h1L PI3K,

Akt \|rhurqlrhph h qhrlurpmluhplr lntburilqr{urEptrhpmri urnllur ur\urh{ ilfrurgntplntLtrhpfr
hhurpur{np r}rn}uurqrlhgntplnttrhhpp' \}prunhln{ dnlh\m1ur1}rh ilnrlhpulnptiruh U

iln1h\m1ur3|rtr urpururgnltirutr bpruqpurl]rh hur.iur\rupqhfrE: trurgruhrulrr{hl hb .ihl{
tnruuLsur\ ilfrurgntplnthhhpfr h PI3I?Akt ,ihgl, prup&F [uhurtiu\gntplnthp, npntrp

huruur.ururrlhl htr in vitro h in vivo hhururqnurmplnrhtrhpntil |u.intburShpilhLurru3]rtr
ruhurfirqfr ti[r2ngn{: Zhurruqnur{h1 k }nimtrur\urpqulqnpht (}rilnttrur}ufduLhl b

|nfmhrupqht*\trl), hu\tuutrqlrnqttrurl]rtr, hur\unfhlnruulnlulnhh, *,rprrlumqh |upuh[r21r
pZtrZtrhfrlr urdh urpqhlul*r2 hurur\nr-plmtrtrhpfr ntuntilbuufrpmplmtr' runtutrgpu{htt

r.Iurutru[frgt hnft npn2dunip (IL-2IVE GFa/TNFa/PI3I?AkI/C Ox- 2/M M P -

2[ak2/p53lCaspase-3)' \pbpurqhrl&[r nmntgpntil tr urpprL 2]rdnr\nr-tl: guruurp.lh L

ntnntgphhpfr uldh, Eru{urfir, purbur\fr b urnhhurtrhp]r r"[urhurgntpluh h{urqhgtfurtr

qhurhururntil lmbunfqrluEphhpfr urqrlhgmlaprilp' urnhhurhhnh Ufrbpurqhq&h purlsUhqh
rlrnp&upurpur\urtr dnr1h1ntil, frtr2qbu trurh ptuqgqhqh runur2phprugfr urpqhlur\tfurtr
qhruhururntil \pbpurqhl&h hlmu{urbpur}urnurpurtrur\urtr {hplnftntpyltip'
plrnqururLurLtpmil r]rnp&urpurpurl4uh phpurqlurlfr ptrpurgpnul h hlntut{urbpntd'
phpurqfrur3[r unlurpu[rh: ']hrplpm3uhpfr lnrburtlqrlurbpbhpp rlpuhnp[ htr

htu\urpurrlg[hlu{hL llurtr}uurpqhfr2 urq4hgntpSnth, npp 4puhnptltt k uurn4}r2-pu{gUhrt

IoUflr L\unndunfp nmntgptrhpfr urdfr, tuthnh h tiurhugntpluh tnlurqiluniF, nr.nnr-gpnuf h
pnphpnul hlnrurlurbpurluururpurtrur\urh rlrnrlrnfumplmtrtrhpfr 4ur4rupnrl:
23mu{rubprupurhur\urh urtnufqE U VEGFa, MMP-2 tt}llgnr-plnttrhhp}r npn2ntilp ur;1

hlntu{urEphhpmil prugurhurltnhl h rlhrlurpnrluhpfr hur\urtrq[nqhtrhqurl]rh h
hur\uilhuruluuuqul|rtr hruur\nr-p1nr-hLhpfr tfurufrh: UruLpur\phln" ulupqulFurtrr[h1 L 5
rlhrlurpnr-luhplr 1nr-buniqrlurbpLhp[ hurllurpurrlg\hqulhL urq4hgnrplutr tinlh\nt1u1[rtr
ilhluurtrfrqtit hnp' F22u{htr nhghulunpfrg dhh2h ttrphq ptrllurb durhruuluphnttf: St*t
trurluurqlrbp hh.Ip L hurhrl]ruurghl ZZ qqUUL trr{qq BLCG-1F010 burb\urqpn{

LluFnlrululnpfrutrhpfr rutfpurultrrlilurtrp nr-rp1{rub phriu3fr hruilrup: 2021-2023pp.



uulurqpqhlhh scopu, t 
"WOS 

2rnhilupruLhhpnrd 5 qfrurru\urtr hnrl{rubtrhp, np}rg 3-E Ql,

|ru\ 2-p'Q2:

5. thtruruptutrnrp3nr-tr QZh rrrunmgqurbpu{hh \htrurus}rq}r\uqlr il}r2Sru\ntlnhrnurl}rh

LuFnpururnphurth rl*phf, ll.q.fo., qfnnu2]uruurnq Utrnr2 Lhntrlr Uuuruplutrp, philu

"Zurlillpu{sUhqurJht, rulll}rlughq lh.ttpl, huilru\grlrub hkpqnpEntplnr-hp aLrd-

[r \runmgtlruEpp l, rlluphprur[npmilp h*pq*rlrpnq ShpdhltuLtp[r ru\urfnlmplutr
r[rru>>, 8uE\uqfp 21T-1F014

Luluuqbfr |rpu\ruhrugriurh 3 rnurpfrLhpfr ptrpurgpnul bupnnru\ L +p{hl
ntumrltrurulrnht hur\urnmntgpurlfrh 4hrlunffr2nglrhptr , urqrlhgnt;a3nr-hp ']LO-h
\urnntgr.lurbpt l, r]rurphpu{npnr-il9 \urpqu{npnr1 $hprihhurhhp}r ur\ur}r{ntpluh .lF*'
'ILfd-h \urnmg{urbpU t, r}rurphpur{npmrfp \rupqurrlnpnrl $hpiltLuLhpfr ur\ur]rrlntp;urtr

{pru hhururqnurmplnr-trhhpp frpur\urtrurg{h1 hL Eum opugntgurlfrtr qlutr]r:
Zhmurqnurmplnttrhhpfr ruprllnttrpntri qurpqrlhlh, np gfruqprur]rhh hhpqnpbntplnttrhs 48

duril hhurn 4]rur{rril htr QUGA 1-[r ru\urfr{mplnth opqruh-uqUgh$htf {rnr}n}untplntbhhp
pfrilnghuLhpb \nplrqtrhpnuf, [rL2u1hu trurh pfrilnghutrhph qruhq{urb}r hu\urtr
rlrnppurgntil (qphph 2 urhqunl): Zhtnruqnrnmplmlrtrhpg gnlJg htr urrlfu np 10ilq/1000q

2unlrurpurdfrtr g]ruullururhLh hhpurp\ntrig urnLhurLhpfrh 43 durr.t hhurn p]rilnghuLhpll

\npfrqtrhpntil :h tfur\urbntil uqnqrnnq]rh phnpn2']Lfd-h [ttuhptmt\lhnuntiurl]rtr
dhrlpru{npmtf: S{rufrhpp tl\ur1ntil hL rulh dtuufrh, np runhburhhp]rh plhnilbghLh

trhpurp\nttip urpqhpu\nrtl L qUn.Il 1-[r u\urfrrlntplnthp ilnur 4Oolo-nrl 4hr1ur.ihZ"gh
Irhprrrp\nttibs 2a duril hhurn: 'tlupq k rpup&h1 np hph gfruqprur]rtrfr hhpurp\nuip 48d

hhurn qnhph 2[r l-r{ruqhgtrnr-ri 'IUftQ 1-[r ur\urfr{ntplnttrp, uulu ghuullurtnhtth l.r

p1hnilfrghb| hunfurtnhrl ruqrlhgmpSnthp \upnr-\ tr{ruqhghntil L ,IIUO'U 1-h

u\urlr{ntplnrtrp urntrhmhhnh ph.i"ghutrhpfr \np]rqLtpnr-tf: Uurug{urb ur{rrrltrhpp fdnLJL

uqhghb d2ur\{ p1hnilfrghbh-ghr,rtt*uhL \nilp[rtrurgrlurb philnphpurqhurth lrrp
ufuhdurtrhp' h{urqurqnr-lh 4hr5l2uulrtnt, \hn*nnr-plurdp, ht tp hu\urLnphtr ltrpduruntti k

rrrJr1 rifnlgnrylnttrtrhpfr purguruur\urtr urq4hgmplmhp unnl2 hlnr-u{urbpt tnh b

opqurhhhph ,lfr*'
Zhururqnurmp3ntbtrhpp ]rpu\rutrurgqtl hL @ntpfr b Zhpqhtrnnfohfrh, Z3m[r2[r,

'Western blotting b'ELISA ilhpn4trhpnrl:

Uprl3ntLptrhpfr hfnitlt, ,lt * urqurqprlhl k 3 qfnnur\utr hn4{rub' Scopus, WoS

frh4hpuurtlnprlnrf 2urhtlurpuLtrhpmd h l phqfru: U]r2ruqqurlhb hurilurqnpbur\gmpluh

2p2urtrur\hhpmil 2023p-fr phpurgpmrl qfrtnur\urtr iunphprplunr, hfirhn]rufr (UUL)
huduluruputrh pd2\ur\urh pnlh2h ptr4hurtrntp 

'pd2\ntpprL uniplrntrfr uufruurhhur,



qfrurnr2|urutnnrl LmuhLh 'Ihdhpluurtrluhp urlgh1h1t ZZta trhp\urSurgphl lur3uruururtrnu-l

4hnhu urtrhuruurtrhft ilhpn+hhph frpur\urtrurgntrf, munr-gntti, Srn&t, r]rnfuurtrur\nui,

|rtr2qhu hutr hurh4hu k h\t1q[mu\urtr uhrifrtrupnq, qurldurtll{np{urEntpSnth k d.hnp

phprlhl 2urpnrhur\h1nr hurtfurqnpbur\gmplnr-trp urJL qfrururllurh rlpuniur2trnphhhpfr

2p2rutll\trhpntil:

6. rrhhurupfrilh*]h, rftutrphupruhnr-plutr U \htrururnh]utrnlnqluulfr unfp[rntrfr

4nghtrur,\.q.rl. Uh4ru.thh*ph Uurpnrp3rutrp, phrfiu "Uhrfrlh ilu1pu\rupp' npulhu

nru4|rnulu2tnrqrutrlrl h hru\uropufr4ruburuJtrh qrulpurph trnp llhtruup]rilful\rutr

4hrpurl[r2ng>, Erub\ruqlrp 2 1T- I F300

L2rLbg, nF bn*qnh frpur\urLurgriruh phpurgpnui \ruuruprlhl hb

hhururqnurmp3nthtrhp' bp*qph unur2urlpurhpfrL U oprugntgru3frh ulltutrfrtr

htuiluqurururu[uurh: 2hnp hb php{hl uulppur{npnttihhp, qrupurqruhhp, pfrd[u\uh
trSnr-php: Up*qph 2p2urhur\hhpntti \urururp{h1L }uilnpurutr\ru1}rh fltrZbtptt {pu ilhr1{t
rfur3pu\urplr nur4frnulu2uruprhlr2 tuqrlhgntp3utr urp43nttnur{hu purtrur\nr-p3ruh npn2ntd,

durnurqur;puJhh qnpbntrfr (nhhurqhtrlurh U OhU-durntuqurlpntd, ilfr1]rrfhurpurllutr b

rlhglnlhupurllurtr urfrptrhp) b upEurpfr trruhnilurutt[\Lhp[ uq4hgntpSurh

mumiltnuufrpnul [ur,inpurutr\Unh ud]r, purqilurgilurh, qntp[rhruJhh U qhnlt th+ht u{frb

hnt\lhntnlr+lrhph 4hqunifrtrurgrfurh, Ub$-urqur3frtr b hurtluopufr4urtrtnrulfrtr

Shpilhlnnhhplr ur\urfnlntplurtr r]rm[n]untp3nttrhhpfr {pur' }urinpruutr\hp[r uldh

ilfr2rurltu3pmil ilhr1{r riurlpur\urp}r urn\urlnrplunfp h purgur\urlntplutfp: hpru\urtrurgqhk

2purlmb uu1|rtnur\ntgt hnh $pur\ghntr lt*qrlh rlrnrlrnfumpluh nr-unr-tlhtuulrpntti

durnurqurlpurhurp{urb h nhulurprugrlurb p2fr2trhpmil: 9ruururprlnr-tt htr hurh urnrutdhtl

uulfurur\mgtrhplr frahhurlrShh*gt *th nqrlnr-p1urilp ururpr{nr1 ur2}uruururhphhpp:

On*qnh |rpur\urgtiurh phprugpntr[ hpruulupurtt.lULt qfrurur\rltr 2 hnrl{rlb h 5 phq}ru:

7. tthtruruplntfnulfr, ilrutrptrupruhntplutr h \htrurutnhluhnlnqfnu1f utp[nt$ 41ghhn,

U.q.rI. Z"rlh\ ZrupnrpSnrtrlr OruhnuJurtrp, phrtur ,d,ru1ruurnrutrh kpuurphilul
ilf2rurlrulphnhs rfh\nr-urugrlrub ptpttn$fr1 L h*tr$ht iluLptLhpft
t\qnqnfruurluruplr4trhplr rupurrurlpntplnttrtr nL ptrntpruqpnttlp,,, buE\uqfp'
21T-1F191

Zru2rlhurnr- durilurhurllurhuurrlubntti hurilur&ur3tr lnlluruurhu{ub oprugntgurl}rh

ulluLh h runru2rurlprlurb |uhafrptrhplr |rpur\ruhurgqhl th u\pfrlthLqh rup4lnttrpntil



hurluurqhu ptrurp{urb L\qnqn1]ruru}uurpfr4t hfrh GtUl *lt*h.l ruprmuqpfr2 phprfnSfr1

pu\urhplrnrtrhpfr (Parageobaci]lus toebiiH-7|, Breuibacillys thermoruberMT-1 ls. Halomonas

elongatQ h hurln$fr1 urpphurl|r (Haloariula japonica Avan-2) h'tIU urpulur+Fntplurh

\|rtrhurlr\ru3]r ntuntiltruufrpnrplnrh, qtrurhurur{ht htr rudhgilurtr 2hptiruuur[durh[rg, pH-hg

h urhpurgfru{bg, }rtr2u1hu l-rurh urb}uurbtrlr nr urqnur}r rnurpphp urrlp3nr-phhp}rg \ulluquE
h'tlu-b ulFlnurlnntplnrhp, npn2r{h1 hL h'IIU u}rbphq}r oqtnfniur1 qurltfiuhhhpp:

Utr2uurlhl, uru{rrr dh1- h urtrfrntr-r]rn]uurtnullur3frtr ppnriruunqpru$fuu1n{ riruppft htr

h'tlu-trhpfr Qn*\*glrruhhpp, qruqur3[ir ppntiuurnqFur+hur-tfiuuu uulh\rnpuru\nqfrur\rutr
(GC-MS) b HPAE-PAD rihpn4trhpnrl npn2tlhl hh hhurhpnqnlllihpt hnh 2urpurpur3frtr

\urqilh nL dnlh[m1ur;frtr qurhq{urbtrhpp: .lhp1n6{hl hL halu-hhp}r

uqh\upurullnqlru\urtr \urnmg{urbpp ilfr2ntl1u1frtr tturqtrfruurnhqntlutruur3[rtr (NMR) U

Smpfrh-d.hur{rn}urlurb }rtr$pur\urnilhp uulhllupuru[nqfrur\urtr (FT-IR) rihpn4hhpn{:

Uhprlhhur.l"t.lhl hL hqlU-ur\*h.l urpururrlplr2 ilurhpthhplr urilpnrl2ur\uh qhhmltrhpp 1-r

{hpburLrlht h'tlu-h ufrtrphqp \n4ur{npnr1 qhtrhpp: ahLnrihhpp ru{urh4ur4pft hL

GENBANK-ntil: Lurluurqb{\htr ['IIU urpuru+Fh tiurhpLtrhph h'tlu ufrLphq}r, ulu{ur P22hg

urpururhrulrtiurh l, fZZh 2nlfr2 hurrlurprlurtr qnpbpLpurgtrhpp tr\rupurqpnrl ilhuruFn$l{
purpurhqhhpp: h'tlU urptnur4pfr2 \mlurntpurhhpp ur{urtrrlu4prlhl hL ZZ UuhpkhhFh

urt{uh4urrlpilurtr \hlnnpnLnttf :

. fu.ip}, hpfunuruurprl ilurutrur\frg ahuLur ltrntr4lurtrp hp\nr- urhqruil hp\urilulur

duni[hurn{ qnpbnul.lh L hurdurqnpb*\hg Lhurqnflr thtruunfnlh\nt1tu3}rh phtihutth

|rtruurfrurnrur' qfrururhhrnluqnrnur\urtr ur2]uutnurtrphhp }rnurhurhughhlnt hunlurp: Ir.ifh
qh\uqupp hp\m urtrqrutl \urpdurdurtf\hur rulghp k mirbghl rlhpnh2prl ]rhuurlrurntur
ru2]uruurruhptrhpp qlutrutlnphlnr- l-r uururg{ub urprgntpt hpp {hplntbhlnt trqururrl\n{:

Sq*qnqht t ilhU qlrurru\urh hn4{urE Sci Rep(Ql) uriluruqpnttf, hu ilh\ hn4rlurb

qurhrlnui k qpurlunuilurh rlrntlntil Biologia (Q2) uriluurqpnr-il:

Elsevier hpruurtupru\2mplutr l1"{rlhg hpururupur\{h1 k .ihU qhnp (}oUfh

r1hl1u{urpp qpph lo.if*qhnt hphg t) b qFph dh\ qlnllu:

Lurluurqururpuruurr.Iurh rlrntlnu.I hL 3 hn4{urbtrhp q1 U q2 urtiuurqphpntd

urquqptlm hurilurp:

ZhmurqnurntpSurL tup4lmtrpt tnp trhp\ru;urg{h1 tL d[2uqqu1$r ilb 2urpp
llnlrqphuLhpmil ullhhurp qhllmgmiltrhpnrl (CEESME Symposium, September LL-L6, 2023,

Budapest, Hungary;,,Climate Changes: Adaptation>> conference, March 27-28,2023, Yerevan,

Armenia) h ulnuurhfrrxJhL hurrlnprltlurilp (13'h Extremophiles Congress, September L8-22,

2022, Loutraki, Greece; FEMS 10th Congress of European Microbiologists 9-13 luty, 2023,

Hamburg, Germany; Thermophiles August 29-September 2, 2023, Bangor, UK; FEBS2024 29



June-3 ]uly, Milan, Itali, 2024; ISME19 August 28-26, Cape Town, SA, 14'h Extremophiles

Congress, September 22-26, Loutraki, Greece):

8. Fnrurupurhn.plutr b uh\ruprutrntplutr rurfpfrntrfr .l*phf, \.q.r]., qpnShunp
Ufrpurhnt2 Qhpuru]nffr Lrutnuqlnrl;ruhp ptrftu' .'Tlhuur]rgfr4trhp]r \nruru\ntilp tr

+nurLg ruqrlhgmplnrtrp thntnurnrurlluuuruhrul|rh t\nhruilruh*nqhnl,

\htrurupruqtftuqrutrnr-pluh rfunur, bub\uqlrp 21T- 1F281

L2.lhg, np trurluurqbh ZnZurLur\nul 3 ururpfrtrhp[r hruilurp ollurgnlJgur]hh qprtrntl
hrulurutnhu{ruE Fnlnp rlrmlhpp }rpur\urLurg{h1 htr: Zhuurqnu{h1 hb ZZ 3 ilurpqhplr

(Chn*h,Lnnlr, Qhrplppnrt hp) thnhutnu{ruruururhurlhL ururpurbphhp[ {uphluhnrlhpp tr

qhruhruurrlhl t qhuuhsh+lrhnh ruq4tgntplnttrp hn4-pnqu-unth\-\hl4ubf uLbqtul$t

2ryaurlb rfuur' 2h2urE 4hh1n{urhuru\hhp}r purqilurqurtrmpyuh h qhtrnurnpu}r\ntp3ruh rfuur:

Up4lnttrptrhph ghrlqbntd th qhuurlrglr+Lhnh oquluqnpbilurh qquill uqrlhgntp3ntlrtrhpp

L\n1nqfrur\urtr ururpphp [uilphnh rlpt: Ohrlurl[r 2p2urtrur\hhpntil hpruuurpur\ft t S

qlrurur\utr ur2]uururmp;nth, npntrglrg \n1h\urlr{ tlhhurqpntplutr .IhZ 2 qtnr.}u

hpurtnupru\.1*b Web of Science qfrururtnhrlt\ururrlur\urh hruppuhh qpphpfr hrlilult

|rhrltpufr (Book Citation Index) hpruururpur[hft hntr gruh\mri trhprunt{urb

hputmupur\2ntp1nr-htrhpmrf, t hn4r{urb UQC-nuI, t hn4{rub ZZ trnq-h gurtr\nuf

ptr4qp\{urb 2urhilurpurhnui h l-p rf}r2urqqtulfrtr q}rururdnrlnfir trlntp: 202ap-lt

uhqurhriptpfr 19-[rtr t hnrl{urb ntrplp\rlh1t urqurqpntp3urtr <Environmental Monitoring

and Assessment> uriluurqlrp, nFE plr+qp\{ub L Uqc-ntlf h t hn4{urb qurh{ntil t
trurluruqrutnpruuuru\ruh {rnrlnrtf Furn&F {urp\urh}r2 nttrhgnrl urtiuurqpnttl uqurqphlnt
trqruurur\nrl: On*qfrh 2p2urhur\trhpnr-il \ururup{ub hhururqnurntp3nttrtrhp}r

urp43nttrptrhplr hfnirutn|r* ul*2tnqurtr{h1 h 1 ph\hubntur\uh ruurhlll}ununtplnttr, 2

riurqlruurpnuur\urh h 2 pru\rulurqph ur2]uunnubphhp:

g. Fmurupruhnrpluh h utr\ruprutrnrp3ruh rurlplrntrlr 4nghtrur, h.q.fr. Lrupfrtrh Zrfiu3ru\fr
grupruplutrp, phutur' <Uru\rupml8 Eruq\rurlnp pntluhplr lrtp urhuru\trhplr

rlntrlrpnplrtrq h ururpruErlruE trhp\rulugntghlhhph 4hrpuprutnu\rutr ru\urlr{ntplrutr
qtnuhruurnu.t>, Eurb\ruq[rp 21T-IF334

Op*qph 2p2urtrur\hhpntil ]rpu\urLurg{h1 L hur}uruqb}r ulprtrfrl:

hrutfiuuluururuluurtr hhururqnurmp3nttrhhpfr nq2 bur{ur1p: Uruuhunlnpruulhu'

hhururqnur.lhl k Orobanchaceae ptrururtrlrpf hhp\urlurgng[2trhp]r h 4puLg urhp pntluhpfr

15 urhuur\, \urururp{hl_L hnp uhuru$rhp}r ilntrfrpnnhhq nt prugurhurlurlhlk tnhuur\Lhp[r



\*pq*,lhd,u\8, munufhuuhn{h t pnr-luhpfrg urh2urur{rub lntbruilq{ubphhp}r
hu\ruopufrrlurLtnurl|rh h hur\urutr\ulJhtr \htruur\ufr{ntplmtrp, prugurhurlurfu k

dru\urpmlb - urhp FnLJU hurtfur\upqh $hur"pfril[rur\uL ulpn$hp h ttur\rupnrbntplurtr

urqrlhgmplurh npn2 rfhluurhfqrftrhp: Zur2rlhurm durtfurtrur\uhunnrlurbntil urulurqp{h1hh 9

qfrurur\urtr ur2]uururntpSmtrtrbp, nphg UQC-rrrI urqurqp{h1hh 2-p, .lhllE' Web of Science

hurppu\|r 2urhrfurpruhntrf, tflntup' Scopus qllnururhrlhllutnrlur\urtr hurppurllnttl

plr+qnlf{urb urtluurqpmti (Q4): Op*qntr {hp2tllp43nttrhpp, hp\nt q}nnur[urtr hnrplubfr

uhupn{, trhp\urlurg{h1 tb uruluqpnlfdJurtr Q2 uriluruqphpnttf:

10. b'tlz <rrhtruurpruhntplnr-tr> lt2h \htr4rutnuprutrnrpluh LrrFnlrurunnbuth
runruzrurnrup qlnnru2]uutnnrl h.q.fo. Urupqlru Uqruunt UqurSruhg, philru'
,,ZruJuuunut h f.l"rt pn2nrtrhhplr hhpnr-dfr qtnuhunnnr"rfp npqhu urprutrurlfrufnl

qnntrnqhhplr hrupntgtft hnh uluhtuuruprutrtrhp h t"lo*+n"{t tp,, brub\ruqlrp

2tT-tF2t9
L2,lhg, np hurluurqbtt ZpZurtrur\nui 3 tnurplrLhpfr hurilurp opurgnlJgu{tlL ulltutrn{

hurluuruhutlurb FnLnF t".thfrp frpur\urLurgrlhl htr: \uruurp{h1L uurpphpfr, trlntphpfr h

burnulntplnthhhplr qLmil, |rtr2u1hu hruh rinur 100 op qnpbnulntil:

Op*qph phpurgpmil lnfnr-2urn{h1 h orpl\rurlnp{h1 htr 2nLI12 500 pn2nth h
ntumdhuruhn{hl+frruhg urpururphb h hhppfrh dur\urpmlbtrhpp: On2nthhhpfr tuplurtr npn2

Lilm2Lhplg urh2unnrlhl hh rlLfa-hhp h htrpurp\rfu ,tlCft nrunttftrurulrpntplnttrLhp[:

'Ipurilru2hnphh 2p2rutlu\nuf urqurqnrlhl k 3 hn4rlrub, hrll 2-p qutr{ntd hh qpru}unutfuir

rlrnrlnrd: Opurqpntil, urrupptp durdurLur\urhurtn{urbLhpntti Utr+qnqhthh nturubnrlbhp tr

urpurhp\ppr ilurutrruqhutrhp: rlpuniur2hnphh 2p2urtrur\trhpnttf \ruururp{ub
hhurruqmnmpSnttrhhpfr urprgnthpt hph ilh ilurup \pLrlqp\qhh 1 ph\hurbntur\ utr

unnhhurlunump3uh h l riruqlruurpnuur[urb phqfr ilh2:

nlncbShL' {hpnh}r2u1 phtiurtrhp}r opurgntgurl}rtr ullurhnrl bur}utuuhu{urb
ru2|uurururbphhpp hunlurphl ur{urpu{urb :

I.UbShL' ZZ r{gUUL trurp&puqntltr \ppmplurh b q}runtpprh \ntf}ruh}r h"tt ihg

\urqilur\hpq{urb q}rurur\urh h q}rurururh}utrfr\ru\urh qnpbmhhmpluh qurlilurtrtuqpu{htl
(phdurup\) Sfilutruru{nptiurtr 2p2urtrur\ntt[ .{puruururtrfr Cnpru f]ntupur{bf[ ulttlutt
qfruntp;urL urqqurS]rL hfrilhur4purilfr hhur hurilururhq tnl]uurqbhnh urZur\gntplruh uZZ

qqUUL trrrqq - qqUZ - 2025" ilfr2urqqu3frtr ilpgnt3pfr ilurutrur\gh1nt hrutlurp hurlur

hhp\urprgptub trurluuqbhplr hpur2]uu{npntplurh hurpgp:



UfSUeUSS.[b3hL' \hhuurpfufh*lh, ilurhphurpurhntppuL b \hhurutnh]uhnlnqbur3fi

urdplrntrlr 4nghtrur, h.q.+. Z",lhh Zurpntplnthlr Ourhnulurhp, Lntltr unipntrlr 4nghhur, U.q.p.

hhqru LLntrlr trurqntfututrg, \htrrlutnupurtrntplurtr ruilplrntrh rl*nht, 11.q.+., ulpn$. U. U.

Unurphgtutrp:

Uunph trhp\ru3urg{nr-il htr trur}uurqbhpfr phrftutrhn1 l, urnulgur]F{urb trur}uurqbhp}r

hulltunnur pLnrpurqphpp:

1. trhburupfufh*Jh,drutrphupruhnrpSutr h \htruruurh[utrnlnqfnu1fr rurfpfrntrfr rlpghtrtn,

q.q.q. 2rrlh\ Zurpntplmtrfr (Dutrnulutr, phr.tru' .,trru\urtp[nusruqhptr

puqduqrutrnrplnrtrp \nrl\urupuh prup&pru4lrp pruqgpuhutt ldhpnttt h rlpurtrg

ruqrlhgnrplnrtrp gluutrnpur\r.nhp[nutrhpt.l r[tnuuru\rup buq\iluh .lF*"
2.2. <DurtrnuprLp lr2hg, np pru\urhplrur$urqhpp \urphnp rlhp nthhh tiurtrphulfrtr

L\nhurilur\upqhpnr-rl' purl1fihp[urhhpfr u{nu]nluurghuLhpp hunlruuurpur\2nh1nt h,

npqhu urq+hghU uhlh\gfrnL dtr2ntd nr-hhgnrl qnpbnLbhp, +Furhg L{ngntgfrurh ]upurhhlnt
hurilurp: €urrlgpruhuil 2fru{hh L\nhuniru\urpqhpnttf pru\urhp}rru$uqhp}r

pruqilurqurtrntp3ntLp pru{upurp ntunuftruru}rp{ub 2L: Ufrh2 u{&i il}rulL *"pp*fnh.l
pur[urhpur$*qhp htr tfh\muurg{hL Burrlgpurhunl 2pu3}rtr k\nhurdurU*nqhphg, 2tlulub
rlpurhgmr.I pur\rnhplrurhhplr hu\ur1ur\urh purqriurqurhntp3ruh run\urlntp3urbp:

Unur2uplllnr1bprrrqplr trqururur\tr h urnru2]rb urtrquti dhururqhtrntiurl|rtr r{hp1n6ntpluilp
ntunttlhuuhpht Uhurhur tdh ,lhph".ih urrupunhnr"tfrur\urL llurqrltr nL mhuur\ur1[rtr

purqtfurqurhniplnttrp, frLryqhu trrlh qnpburnnrlprul]rh phntpurqphpp: Uurutrurtlnpuqhu
gfrurtrur$urqhnh purqtiurqurAnr-p3nthp h rlpuhg hhur r]rn]u\urqur\g{urb tiurtrpLtrhp}r hhur

+Futrg rfrnluhurpurphpnr-p3nrhp 2unlruquLg \urphnp hh gfrurtllpur\uhpfrruhhpfr
Eurrlllilurh qunndrunlrhng prugruhur3urhlm, ]rh2qhu trurh purrlgpurhuril zpurlhtr
k\nhurilru\urpqhpntil g[ruLrupru\urtpfrurbhn"rl rfiruuur\urp brurl\ntilp \utr]uururhuhlnt,
\urtrluurpqhlhlnr h tihrplhlnt hunfurp:

2. tthtruruplrillr*Jh,tiutrphruprutrnrplutr h \htruururhlulmlnq[u3[ uilp[nbfr q4ghbut,

U.g.fn. htrqru Lhntrfr trruqnr-furuh, phtlur' <Qnpbrunntprul[rtr tr2utru\ntplmtr
nthhgnrl hurl\ru\rutr h rlprugru\urtr qrutrfrptrhpfr urhuru\trhplr urnrugrftuh

nruglrntnul rnhlutrnlnqlrrulfr ntuntr-ttnnu[rpnr-p1nth h il2ru\nttl>

h. L. trurqnr-\3urtrp, h2hg, np ulutrp[r upururrlpntp3ntbp ZZ-Ir urtnnhuntpluh
ur{uir4urllurh dlntrlhp}rg L, Zru3hph nL tlpurg}rtrhpp uLh[r2hf durtfurtrur$rhfthg

qruurpuruurhl htr qurLntr ru{urtrrpl\urb urhuur$rhp: 2,ruluruururtr}r h .Ipruutnruh}r

L\nlnqurur2]uurphurqpur\urh qurlilruhhhplr ilhb purqilurqurhnr-p;nthg' \urpnt\
uurhtiurhrlurb ntrplurhru3ug qnurfrur{npilunfp, trqurutnntul L unlurh4ru\urh

\urphutlphppLhpmtf \urptrurpfr{ur:htr pur\urhpfrurtrhpfr (qfdtr) hq*\h tifuu{npnuit hph

qurpqugdurhp: nhuhplr .ilrhn"fh".Itr munr-rftrurulrpmpSnrtrp rihrnurqhhndtulfrtr

10



{hplmbntpputip, hurl\ru\uL b r$urgur\urtr unlrutr4u\uh qurtr}rphhnhs hq*Ub qfdtr

hurthu\gmplmtrtrhplr ilh\nr-uugnr-tfp, +Fuhg \hhuupurtlu\uh hunn\ntplnr-trtrhp[r

npn2mrlp h \htruruurhlutrnlnqlrur\rutr trhpntdfr purgurhurlunttlp ulpr]h L tr hhnrutr\upu1]rh
t rp $nttr\gfrntrul utrhrlur.fphpph urpurur4pntplurh hunfurp: Utr2unn{urE qfdtr

2rnunlhhpn{ qururpuruur{h1nr- htr qurtrpruqnpbntplurtr huntrup tnu}uruurhu{rub tihprutrtrhp

b ti2ru[tlhlm k urh]utrnlnq[rur u{+ rihpruhhhpfr \[rpurnilurtfp lrtp qnpbunntpurJhtr

utrtrrlurlphpplr uuuugilurh hurilurp: Lurfuururhur{ntti k ur3u urhuur\}r ulutr}rptrhp}r hhhgtiutt
phprugpnr-il oquuqnnbhlhurh qfrtrhqnpbmp;urL puu]rntrtrhpp, npntrp oduulurb htr prupd.p

hur\ruoput +*ltrt, ur\ulr{mplunip:

3. thtqrutnupruhntpluh ruilplrntrlr .l*nttf, 11.q.q., ulpn$. U. U. Unruphputr, phthu'
<9frilru3fr r]rnrlrn[unrpprtr ruq4hgntpSrutr nr-untuttrruufrpntplnthp trnrl\ruulutr

du3nrul]rtr rfnqhutrhp| (Darevskia spp.) gutrgru&h h{ngntgfnul}r mq}rtrhplr tlp*"

L2hg, np Zurluruururtrfr h .{pruuunutrfr ilfr2b urlu hrutiruqnpbur[grul[rtr Epruqhpp

hquruu\ nthfr nr-unrrfhuru[rphl Darevskia duSnurlfrL ilnrlhuhhp[r gurtrgru&h h{ngntg}rrulfr
nqfrhhpp ltfr.f*th r]rnrlrn]untplrlh huriluurhpurnnttf' [rlnnhqphfl qhtrhrn[r\ur11*1,
p22urqhtrhufr\u\uh, L\n1nq]rur\tuL h ilnpSnlnq[rru\uL tfhpnrltrhpp: L2t[tg np, l1flniur1]t

rlrnrlrnlumppuh hhurhurlrprrl unu2ulgrub trnp ulu3tlurtrtrhptr rlq4nttl htr urlu dnrlhulrhph
tnhutu\hhplr hurpdurptlnrpl\urtrnr-ldJurtr, ilntmrug]rurt hnh urpurqnllqnttrhhp]r U

h{ngntg}rntr qnpbptrpuglrhnh rl3ur, hlrfp 4rup&trntd L rrrJu munttlhurufrpntplnthp
hurur\ruulhu \urptrnp: 'Iu2urrul|rtr ur2]uruuurtrphhp \\urururp{hh Zurluruururtr}i L
.{ptuuuuLfr ururpptp {urlphpntil' UL+qnUhLtq urnur2urrlhil ilnpSnlnqfnu\urh,
qhtrhurfrlprh*lr, p22uqhtrhn]r\rl\rlh U L\n1nq[rrn\urtr tr[r2ur1[rL tinrlhlur{npilurh
ilhpn4trhpp: Zhrnurqnurmp3urh phpurgpmti \muntiltnuuhnrlh tfntuurgfultrhp[r
urlurqnlldJnttrhhpfr, hhfnh+*gttrutr h p22urqhtrhrnfrl1ur\urtr hurpilurpnrlur\urtrnr-p1utr rlhpE

]rL2qhu hp\uhn, rultnrlhu hg \nruurblrh rnhuur\t hfrh htlngntgfrur3[r L \ulnttrntpprh
&htu{nprfurtr qnpbntil. hurur\ruqhu' ht]r.i*lh rlrnrlrn}untpluh qrllilutrtrhpnttf:
U\tr[urflntd t, nF ur;u munultruru]rpntpluh urprgnttrptrhnU htrurpur{npntplnth \ururtr
uluur\hpurgtrhl durlnur3]rtr dnrlbutrhplr trlngntglrurtr b \trqurutnhtr tnhuur$rhplr
qurhqutrr.furtr nruqrftu{rupmp3urtr tf2ur\ilruhp U \afruup[{hL npqhu hilrri*th
rlrnrlrnluntp3 urh gntgurLlr2Lhp:

nf ncbShL' hpur2]uur{nph1 rlhpnhfr21 ur1 Lu]uruqbhpp ri iluruhur\gtlm hurr.Iurp :

Qfnnur\urh [unphpa[ trur[uurqurh, \.q.+.,

afrunu\ruh l""nhfr+h purFurnr-lruF, h.q.fo., r]tg

TL
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