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4.00.02 YhGuwdhqhljw dwulwghwnnipjwip
YEGuwpwGwywh ghinip)nilbbiph pEYGwénth
ghinwlwl wuwnhswih hwygiwh wnbGwiununipjwb

ucauugpp

GME4UL 2005

MUHHUCTEPCTBO OEPA30BAHHWA U HAYKH PECITYBJIMKH APMEHHS
EPEBAHCKHH FOCY/IAPCTBEHHEIN YHUBEPCUTET

I'puropsu Jasug CnaprakoBuy

BJIHAHHE HU3KOHHTEHCHBHEIX 3MB MM-JTHAITA3OHA HA HEKOTOPBIE
MEMEPAHHBIE CBOHCTBA SPHTPOIIHTOB

ABTOPEDEPAT

JIHCCEPTALIHH HAa COHCKaAHHE y‘leHOﬁ CTCIEHH
KaHauaaTa OHONOrHYECKHX HaYK I10 CIIELHAJILHOCTH

03.00.02 — Buodusnka

EPEBAH 2005
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UwnbOwfununtpjwl pEiwh hwuwnwnyby k bplwGh wbnwlwh hwiwjuwpwGnud
Shunwlwh nbhwdwp’ YEGuwpwOwywh ghwnnipnibGbph
nnywnp, wpnybunp’ U.U.Pwehbjwh
Muwwnnbwlwh pannhdwfunubbp’ LEOuwpwGwywh ghwnnipjnlGGEph
nnjwinp, wpndbunp® U.6. Qupwpjwb
YE0uwpwlwlwh ghwnnipntGGbph
pbiyGwadnd’ L.U. Qwphpjwh

Unwywwnwp YuqiwlbpunipntG Gplwbh wEnwlws hwiwjuwpwGh
nwnhndyhqhluwh Swlninbinh 4R

nwnhndhghlwjh L hbipwhwnnpnwlgnipjws wiphn

UwntGwfununtpjwl wwzuwuwbnipjnilp inbinh YniGbGw 2005p. hnlwnbdptph 27-hG, dwip 14%-ha
Enlwih whnwlwl hwiwuwpwinud gnpénn 051 Uwulwghwwlywa unphpnh Ghuwnntd
(375049, GpLuiw(, UGp Uwintljwa 1, 65M3, YEGuwpwinipjwl $wlntjinbin)

Uwnblwfununtpjwlp Yupbih b swinpwiw GpLwih wyhnwlwh huiwuwpwGh qpunwpwined:
Utndwghpl wnwpydwé t 2005p. ubwuinbdpbph 26-ha

Oﬁg L3.bwywuwpnjwa

051 UwuGwghuwwh lunphpnh
ghunwlwh pwnpwninwp, b.q.n. wpn$bunp

Tema nuccepTaunu yTeepxaeHa B EpeBaHckoM rocy1apcTBEHHOM YHHBEPCHTETE
Hayunsiii pykosoguTens: JIOKTOp 6HOJIOFHYECKHX Hayk,
npogeccop C.A. BamkHHAH
ROKTOp GHONOrHYECKHX Hayk,
npodeccop A.E. 3akapan
KaHaHaaT GHOIOrHYECKHX Hayk
JI.M. F'apnban

OdHumnanbHble ONNOHEHTHI:

Kagenpa CBY pagnodH3HkH 1
TenekoMMyHHKaLHH
DakynsTerta panHodusnkn EIY

Benyiias opranu3aius

3awmTa auccepTaunn coctontes 27 okTaGpa 2005r. B 14% wacos Ha 3acenanun CreUHANH3HPOBAHHOTO
Cosera 051 npu Epesanckom rocynapcteeHHoM yHusepcHTete (375049, Epesan, yn. Aneka Mauyksna 1,
Er'Y, 6uonorutieckui akynster).

C puccepTauseH MOXHO O3HaKOMHTBCA B GubnHoTeke EpeBaHcKoro rocyapcraenHoro yiHBepeHTeTa.

ApsTopedepat pajocnan 26 ceHtabps 2005 T

{1
Yuenslii cekperaps Cm.uﬂammnponammm Coae'ra 05] ,: =

1.6.1., npotheccop 5 m
o [| ‘

e L VXYY

JI. A.HasacapasH
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uchuusuuer cuiuLNEe APLNFBUSHPR

-?adﬁc_g hwipgh _wpnhwiwlhnipmbp:  Liphwinuiu  hwpnGh £ np bbyopwiwgGhuwlwa
l.u[hp]!ibnn hwiwhuwlwGnipyniGitiph nne whpnypny gnigwpbipnud b6 pwpdp YEGuwpwbwlws
wywhynipyntl, pln npnud wqnbigmpjwl  hbnbwGpGlpp Ywpan GG (hGbp pwywlwGhG
tpjwpwuink b wpnwhwjnyk Swewquwjpntdhg hbinn hirwhwpp dwdybnbGbpnud: Yepght dh
pwlh nwulwdwyGbpnud unbnélby t tll!‘l[nq]'lwlll.ﬁl[l 0h ppwihSwly, npp pGnipwqpyned b
Gwpnnu YeGunpnpuinh dbe wqpbupynpkG dnwnp qnpdnn ElEYwpwiwgGhuwlw qnpénGGhph
wlpwpblywuwn wqnbgnipjwip, pln npnd” Yuwywé ghunnpjwt L wbjubhyw)h upplpwg
qupqugiwl, hGswbu Gwbl pwpép wbfuGninghwibph (wjGwgnn YhpwniwG hbw, mtinh t
nLGkGnud wyn gnpénbhbph wanbgnipjwi wnntGwlwywi ws: Mwunwhwlwe st np ghunnipjwh
Ut Obplywjnuiu Yhpwnynd t «2ngLuouﬁ dhewyw)ph tbYwnpwiwgGhuwlwh wnwnnntds
wpunwhwjnnip)niGp:
tUU-h wju  wdpnng whpnypnud  hwwnily  hbnwpppripyntd 66 GbpljwjwgGnid

dhthdtwnpuyhG whpnyph wihplbpp: Wuwhuh Swnwew)piws pYwhinh tGEpghwh wybih dké t,
pwl uwlwnhdbnpuwihG whpaypnud, vwiw)l pwwpwp st dnpbYniwihG Yuybph pwlndwG
hwiwn: dbpehl wwuGwdjwlGbph hbwnwgnunnipniGbpp gnyg wdbght, np thnpp, wjuybu
Unswé n;  pbipdwjhG  hOwGGupdnippwl  dd-whpnyph  EUU-h thnfuwqnbgnip)nlp
JEGuwpwlwlwa opyyinGtiph htitn sh pipnud pehellipnud L hyniuwdpGlpnud phpiwunhswih
GYwwnblh pwpdpwgliwh: Uu niwypnud phudnn tbblnlbpp Ywwdwsd skG ng hynwududpGbph
gtipduyhl wwpwgiwd, L ng b Swrwqw)pw)hG pwindwi htwn' hGswbu, ophGuwl, hnGhquglnn
Swnwqwplbph  wqnbignipjwG  nbwpnul:  Swép  hGwbGupympyuidp  dd-wihpGiph
YsGuwpwlwlwa tpbYwnGaph dlwynpiwb dbtuwbhqiGbpp pwgwwpbng hwiwp wnwpwplybp
GG dp awpp hhwynpbqlbp, npnGg dbp bp nupnyG nbnp mGh GpgnpddwG pwnwlpw)hG
wbunipynilp: Ud-wihpltph wqnbtignipjwi ybppGwlyws thblnbbpp dhé hwywbwlwbnipjwdp
wujdwlwdnpjwéd GG hwwlwybu wywqiwwhy pwnwlpnd wbnh mﬁhgnq' npnawlh
wnwelw)hld wpngbulGbpny: Un wenwind 0bé hbwnwppppnipyniG kG Giphw)wglnud gwép
pGunbGupympywl  YnhbipbGn L ng  YnhbipkiGn  dd-whpGlpny onpqubhqdp  pwqiwlh
Swnwquwjpwhwpiwl  wpnniGpnud  tphppnghinbbph  pwnwipGhpnud nbnh  nuibignn
YwrnigwépwihG L $nibyghnGwy thnthntunipyniGGhph nunLiGwuppnupyniGGhpp, npnlp
hpwlwlwgynud GG Gepgnpdnuihg hbwnn pGYws Jwn L hbnwynp dwiwbwywhwwnwdGhpnud:
Ulbnghﬁ ntiwpnud nuunudbwuhpnupyniblbpp payy 66 nwihu pwgwhwjnbint §-wihpGhph
YEGuwpwlwlwd hbrwhwp tHEYGEPD:

Jwadh  wnbbnd  Jbpnhhzjwp b pegh  Gnpdwy YbGuwgnpéntGbnpyjwl  hwdwp
peowpwnwlph Ywplnp nbipp, dbp Yandhg npnayb) 66 wzluwwnwiph hhiGulwa Guywwwlyp L
fulinhpGtpp:



Fbnwgmnnpnwl Guwmuln b fulinhpGbpp: - Upjuwinwiph Gwwuiwll b bnky guép
hOwnbGuhynpjwl YnhbpbGn L ng YnhbpbGn dd-mmpﬁbnnq_ pwqiwyh Swnwqwjpwhwpws
onpqwlhquGbpnud tphppnghinGbph pwwlpwjhG npnz hwwlnipyniGGlph hwwaqnunnipniLGp
Swnwqwjpwhwpnuihg hbnn nwppbp dwilbnGbpnus”™ nhrnwpybinyg w)l npwbiu onqwGhqunud
npubnpywé plnhwinip wpdwquwlpdwh ulqplwlywh onwly:

Uzhuwunwlph Guwinwyhb hwiwywnwuluwd® hbnwgnunnipjw hhdGwlw fuGnhpGlpp
Aluwlbpwydb) 66 hbwnbywy Yepuw.

Swép hﬂghﬁuhqm.pju.lﬁ UnhtipbGw L n3  YnhbpbGw . Gd-wihpGtpnd  pwqdwlp
Swrwquwjpwhwpiwl Gopwplwé YEGnwbhGkph dnwn Gbpgnpédwi wywninhg hbwnn 1, 15, 30
L 45-pn opbiphG npnaby

. tnhpnnghmﬁbnh pwnuw@pnLd LAO mnﬁghuﬁbnh hOwnkGuhynipynLGp;

= [Iphppnghwnltph ntpnpdwghnl nbwynipjwl hntinfunpyniGp L wwppbp  dlbph
tphppnghunGliph walw)nipntlp;

o K'-pnG0bph GYwwndwdp tphppnghwnbbnh punwlpwihl pwihwlghihnipjwl qnnpowlhgp
L tphppnghinGpnud K*-hnGGbph wwpniGwlynupyntlp;

* tppppnghinGtiph pwnwGpw)hl wnuinkGghwip;

e tphppnghnbtph pwnwipnid Ca?*-Ywhuwy K* whgpninhGbph wlwnhdnipynilp L wyny
whgpninhGbipny K*-hnGGEph Giph nhGwdhlwa;

e Ud-wihplbph pwnwlpwjhG nunnwyh tPuYwnbbpp niuntdGwuppbint Guwnwling npnby
poLnp YGpehhzjwi gnigw@hzGtpp, hpwanpdtiny tphppnghwnGbph Swhwqw)pwhwpnudp
in vitro ww)dwGGEpnud” pehellph wpnwphl dhewdw)pnid Caz’-hnﬁﬁhnh wnlwynipwl
L pwgwlwnipjwb dwiwbwl; y

e hbnwgnnbt]  wpwb. wiwqiwnd  walw  opqulhqih  tnngkG  ppwinyd
hwlwopupnwGwnGtph pGnhwGnp hwhwopuhnwunwihG nuGwynupnthp;

Upfuunnwliph gl Gnpnypp; Ywinwplwd hbnwgnuinipynillbpp wnwehl whqwd gniyg
wnybighG, np gwoép hGunbGuhynipjwl dd-nhpnyph YnhbpbGin L ng YnhbpbGun  EUU-ny
opqwlhqip pwqiwyh Swowquypwhwpnidp whnhdwglnid k kppppnghinbGbph pwnwGph Ca?'-
Ywhyw| K* wGgpninhGbpp: /7 vitro tphppnghunGbph SwnwquwjpwhwpiwG wpryniOplGbpp,
npnGp  unwgyb, GG Shewdwjpnd  Ca®-hnGGbpp  GEpluynipjwl L pwgwlw)nipjwb
wwjdwGGbpnid, pnyy nbghG pwgwhwynbky Ca?* hnGGEph Ywplnp ntipp dd-inppnyph EUU
wqnbgnipjwl pwnwlpw)hl dEfuwbhquGiph qupqugiwd dbe:

Uzhuwwnwipnid wnwgehl wlqwd gnyg b wpytl, np dd-wihpltpny opqulhqdh pwqiwlh
Swnwowjpwhwpnidp  phipnd £ wmwl  wiwqdwh  plnbgpw|  hwywopuhnwinwhG
nLOwynipyjwb G00w0h:

Uspnwmulph Ubpwowlwld GrwbwlmpniGp: Isnwgnnnipjwl pOpwgpnid unwgywé
nuilbpp pnyp GO wwihu wewewplly  guép hGwnbkGupynipjwl  dd-nhpnyph  tUU-h
YbGuwpwlwywh wqnbgnipjwb pwnwipw)hl t$pblwinGbph 8h dnnbg, npnd Jupbih twdbh qwy
wwwnlbpwglby L pwguwptl opqulhqdnud  wju wihplbph  wnwelunghG pOYwdwhd L
wqnbgnipywl peowidnibyniwiht dGfuwGhqubtpp: Uzfuwwnwipntd uinwgywd wpnynilpibpp
yhpwnwlwG Gawlwynipintd GO unwinul” Juwdws guan hGunbGupynipjwl Gd-wihplbph
bpywpwwl  wgnbgnipjwlp  Ghpwplynn dwpnywg wennenipjwlp  uwwelnn  Yuowbgh
wuwnhGwip  qOwhwwbint  htwn:  Ujnwe Ynndhg,  unwgyuwo nw Gbpp  Yoqlkl
htinwgnunnbphG L wpwlwhy pdhyGEphG" wju wihplbph YGwuwlwpwn, GpYwpwnb
htnbwGpelbpp  dbpwglbine  gnponud wnwGdlwhwinnty nizwnpnipntd nwpdlb
poowpwnwGplbpnid inbinh nlbkgnn thnthnfunipntGOBRpG” hbtnwgnuintp)ntGbbpb nt hEtnwqu
pnidiwG pGpwgpp wybiih nwghnlwy Ywqiwybpybin hwdwnp:

Mwawnupw el 66 Ghpluywadmd wenbufununtprul hliinljwy hhGurpw annypbbap.

e Bwép hGwnbGuhynipjwl dd-whpnyph YnhtipkGn L ng YnhbiptGn tUU-ny opqubhqdp”
pwqiwlh Swnwqupwhwpdwh wpnynbpnud tphppnghinbbph pwnwipGtpnud wnbnh GO
nGEGnud  Gpywpwwnl'  Gepgnpénuwihg  hbwnn dhGsk  45pn opp gpwilgynn
thnthnfunipyntGGEp, npnbg Gupbih E pGnpnzt npwbu wn wihpltiph YbEGuwpwlwlwh
wqnbgnipjwl  pwnwlpuyhl  dGuwGhqdGtph  npubnpnud L qlwhwwnb) hOjwku
opqwGhquh pOnhwinip wpdwguipdwl ulqpbwlwh onul’ h wwnwufuwl gwén
hﬁuﬁb&uht{mp}u}ﬁ ynhbpiGin L ng  YnhbpbOn  Gd-wphplbipnd  pwquwyh
Gwnwqwpwhwpiw:

o Swop hGwnbkGuhynpjwl dd-whpnyph YnhtipEGn L ng Ynhtpbln tUU-nd opgquwGhqdh
pwqiwyh Gwowqujpwhwpiwl punwipuwht tHELGEPH GhuwGhqultpp twywlnpbl
wwyswhwynpyntd 66 Ca®* hnGGtpny:

e Swép hGwnbGuhynipjwl dd-whpnyph YnhbptGn L ng Yehtpln EUU-nY ongw@hqdp
puqiwlh Swrwqwjpwhwpnuip phpnd & opqulhqdh pOnhwGnip  JupguyhSwyp
pinpnznn’  hwlwopuhnwluwihG wwonwwinpwb  tonngbl  hwdwhwpgnud
wpnwhwpnywé  thntinfunpyniGitph dlwdnpdwp, - nph dwupG &G fununud
thnpdwpwpwlwl YeGnwhGeph wpwl wiwgdwnud  gpwintjd hwlwopuhnhglbph
pGnhwintp hwywopuppwinwhG nibwynipjwh hinthnfuntpyniGp:

Uphnunwlph  Gwhilwlwl wwynupwinigintGp: UwntGwfununipjwl  hhdGwlhwh npnyplbpp
GbpLwywgdbl b qtyntgyby 66 hwipwwbwwwh b dhewqqu)hl hbnbjwg qhunwdnnnyGbpnud’

MEXAyHapoiHas KoH(epenuns «NCKTPOMArHHTHBIE NONA W JAOPOBLE HenoBeKa. DyHIAMEHTANbHbIC

npuknauwe neenenosanian (Mocksa-Cankt-Metepbypr, 2002r.); i1 MexayHapoAHblii CHMNOIHYM

«Mexallnsmpl neficToua caepxmanuix n03» (Mocksa, 2002r.); koupepeHuns «CoBpementibie acnexTbl
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PajIHaUHOHHOMN MEIHLIHHEI W O/KOroB», NOCBALLCHHAA 45-netiio HLIPMnO M3 PA (Epesan, 2003r.); The
33" Annual Meeting of the European Society for Radiation Biology (Budapest, 2004); mexxayHaposas
koH(pepenuus «Pannobronornueckie 3(pdexTol: MHHHMH3AUHA 1 NPOrHO3Y) (Kues, 2005 r.), The Second
International Conference «Modern problems of genetics, radiobiology. radioccology and evolutionn,
dedicated to the 105" anniversary of the birth of N.W. TimofeefT-Ressovsky (Yerevan,2005).
InwwpwlndGepp: UnbGwhununipjwl piduwyny hpwwwpwyyty £ 7 ptiq L 8 ghnwlwh
hnnUwétbn hwypbGwyws L shewqgu)hl hpwnwpwlyntp)ntGOlipnud:

UnbGuifununippl Sintfunn - L lweniggwdpp: UnbOwhununipnilp  2wpwnpdwé  t
dbpblwgnwé wbpunh 117 kphipnud, wwpntbwynud t 21 Ghuwp: WE  punlugws t

GhpwontpyniGhg,  gqpulwl  wlbwplhg, htwwgnunipywG  Oympbiph - L dGpnn0bph
GLwpwgpnudhg,  unwgyws nwilbphg L Opwlg pGGwpynudhg, Ggpwlwgnipinilhg
tqpwhwbgnuiGbphg, oguwagnpaywo gqnpwlwbnpywl  gqwbbhg, npp hwzyymd t 186
wnpjnLplbn:

UwnbGwfununtpjwl hwlhpd awpwnpntpynilp ppdned t uwnnple

358U2nSNHI3UL L3NFRENE L UGRNALENE

3bwnwqnunipynllp Yuwnwpyby b 180-200 g pw; niGbgnn uwhwwl whgbn wnlbwnbGph
dpw: Upfuwwnwiph Yuwuwpdw pGpwgpntd oguwgnpdyby b dnun 300 wnlbwn: Npubu
htwnwgnuinipjwi opjtlyw phupdty G0 tphpnnghwnGtpp:

Npwbu YnhbpbGwn Swnwauw)pltiph wnpjnip Swnw)by t nntuwlywl wpnwnpnipjwb
“SQap-1» uwnpp, huly ng Ynhtpkln tUU-nY swnwquwpniip Yuwwwmlbp b hwjwunwinid
wpnwnpjws “Apuax-2LUr uwpph oglntpjwip: “fpb-1» uwppp wpdwlynd t 5.6 dd
bpywpnupynth (53,4 33g hwdwtuwumﬂntp;mﬂp) niGbgnn wihplbp: U kwwph Giph dnwn hnuph
hgnpnipjwG funnepynilp Ywgdnud t 10 l]l.llf‘l/Uljz: “Apuax-2LWr" uwppl wpdwynud t 4 dd-hg
Gl 6 08 Gpywpnipjwidp wihplbph thnlGy (wztuwwnnn hwiwhuwywbntpyntbtph whpnypp
ywqdnd b 53.5-68.0 33g), L miGh 2:10° du/ud? Gwnwquypdwl blpwhG hanpnupjntl:
Swnwqujpwhwpiwl dwiwbwy YiGnwihGtipp nbnunpdbp G0 hwony wwopwendws
tughynid: UbGnwint L wiknwph htnwynpnipyntlp Yuqib £ 50 ul: Bwnwguwjpwhwpnudp
Yuwwnwpysg £t 5 op” opwlwh 30 pnwb nbnnnipjwip:

In vitro wwnwplwé thapdtipnud swnwauw)pynn GdnLzh (tphppnghunu)h dhowdw)n) b
wbnwph dhok htnwynpnipyntOp Ywqdby b 5 ud, hul Swnwaqwpiwb nbnnnupyntlp’ 15 pnw:
Ubpnnwlwa dnntignidGliph hwiwyhpb pGngplby
tphppnahinGliph  pwnwlpwihl wnunklghwih npnznilp wmnbGghwitinphly GnwGwlnd:
tphppnghwnltiph pwnwipwjhl wnunklghwip npnauty t pun [Macey H.l. et al. 1978] dtpnnh,
npp pyl b nwihu H*-poupnqulwo tiklnpnah ogGnipjwip spaLptipwgdwe tphppnghuh

6
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Ghowyw)pned nLunuiGuuppty EphppnghnGlph punwlpwyhlh wnwnbGghwih thnthnfunepynip’
puwn wnnwphl thpww)ph pH-h thnthnfunipjwi: Lwhuwwby Wwnpwunysi t hGrwgnuynn
Gintzp, npp wwpnilwyby t 2.9 0, $hqhninghwlwh (nsnyp L 0.1 G tppppnghwnwyhl
quigqwd: Linizh pH-p npnzutp £ SCK-10601 wwwljw hwdwlygywd tEhunpanh (Unuliuw,
“WamepuTenbHan TexHuka) L “Cemmnko” Phpdwjh Mynstutect WNN-112 (Unynuhphpul)
hnGwswihhs uwppeh dhengny: UwqGhuwlywb tuwnGhgny hGwnbGuhy fuwnGiwh wuwjdwiGEpnLd
npnautiy t tphepnghwwp dhewdwiph  pHo-D, nphg htwn wodhowwby  Ywwnwpdty t
tphppnghinGtph hbdnhq wybwgbGbiny dhewdwjphl 0.2 | 0.02%-wlng uwwnGhGh LnLonLp:
3tdnihqhg hbiwn gpwiigdty t dpgwiwpoid hwunwuws pHi-p, npl hnptiGhg ObpYyuwywglnd
GbppgowyhG  Shewdwyph pH-p: Stnwnpbind  unwgyws wpdtpltipp AE= -58{pHo-pH)
hwwuwpdwb 06, npnzytL t tppppnghinGliph pwnwipw)ht wnunklghw h wpdbpp:

K* _hnGGbph Gywwidwdp tphppnghunGbnh pwnwlpwihG pwihwlgkihnipiwl gnpdwlah
npnynudp’ pun K hnGokph wwuful wpnwhnuph: K* hnGGkph GYwwndwdp tphppnghwbtiph
pwnwbph pwihw(gkhnipjuw gnpéwlhgp npnayby £ puwn hbwnlyw] pwiwdbh’J=Py(C1-Ca),
npubn Py-G pwihwhgbihnpjwl qnpéwlhgl £, Cy L C;' K" hnGGtph ynGgtiGunpwghwh
pwnwbph Gbpphl L wpuwpht  Ynndtpnud hwiwwwunwuhwlwpwp, huly J-6° dhwynp
dwiwbwyh pGpwgpntd K' hnGOGph wpuwhnupl £ tnhppnghinughG  pwnwlph dhwynp
Swlbpbuny [Py6us A.B. 2000; MNewakosa A.B. u coasm. 1981]: J-G quilnt hwidwp
wwwnpwuwnynud b tphppnghinwp untuwbiGqhw (2.9 4 150 dng NaCl + 0.1 4| tphppnghuiwn
qulgywd), npp hGyntpwgyntd t 1 dwd® 37°C wwyiwGGkpaw: Npngbiny 1 dwiw pGpwgpntd
natpu Blws KT hnGObph ynGgkGunpwghwh Ywpnn Gip hwadby J-0: Cy-p npnzunid, t thnpdh
wywpunhg hbwnn tphpnnghwnGbph htiinthqh dhengny: wbh np Co¢Cy, wuyw Yupbih & Cp
whwnbub: wbnunaptny Coh L J-h wndbpGtipp Ypnhhjwy pwiwdbp dbe Yupnn LGp hwuby
Pyl '

Enhppnahwlbph popwpwnwlpltpntd thwhnGtph qbipopuhnwgdwi (LAO) wnawuhpGliph
dwlwpnwyh npnznudp: Uppwnyty t  [BeHucosuu 10.B., Maoeabcon AW, 1973]
wfuwnwGpnud Gywpwaplué depnng, nph hhdpnid pGywé t LAO-h wpquuhpltinhg dkyph’
dwnGwhG nhwinthhnh (UAU) L phnpwpphinnipwppdh (BRE) dhel rtwlghw(, npp pwpdp
obipdwuwnhtwlh L pH-h ppquwyhl wpdtipGbph  wwjdwGGkpnud pipwinui bt gmbwdnp
trwibphiwihG  Yndwybpuh wnwowgiwdp:  Gnibwynpiwd pOwbGuhynipyntlp  gwdbl t
uwbywnpndninndbinph (C®-46 TOMO) oqlnipjwiip’ 532 G0 wihph pywpnipjwl nwl: unu-h
pwGwlntpynibp npnadbi t puwn Gpw dngwpwjhl tpuwnhGlyghwh qnpowlgh (e=1.56 - 10° an”!
ud™): UpnyniGpl wpuwhwpnnud GG Gwhndnbpay 1 4 tphppnghuw)hl untuwkbgphw)h hwdwp:
tnhennghwGbph ntdnpdwghnb niGwlnipjwl npn2nudp (EO0L): EANE-G npnzut £ hinpuighnl
dpnnnd: Npwbu dhrnp ogquwgnpayty b 3-4 dyd wnpwiwghd nlkgnn whgptipny wwwlyjw
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$hnp: Lwhiwwbu unwgldwd tphppnghinwp quibgyuwéhg 0.02 § wdbpwgyti t 20 4 NaCl
hanuinnGhly (nuényph Gke L Gnpjkh fughlh oglnipjwip dwlpwnhiwlh wwl hwadyt t
tnhepnghinGbph pwlwyp: Unwgyws phyl hpklhg GEplwjwgbnud t tphppnghnltiph pwlwlp
uhOsk  Phinpnudp  (N): UjGnihbunk 0.2 Upl pwgwuwlwl GG0wh  wwjdwbGkpnLd
tphppnghwnGtiph dhewyw)nl wighwgyty t 3-4 d4d swihuh wigptp nlitignn wwwlyw Dhinaph
theny: Unwgywé $hpnpwinnid Gnphg hwadyty t tphppnghinbbph pwlwlp™ Ns, npl hpbilhg
GEpLwjwglnid t hpnpny wigwé b tphppnghinGbiph pwiwlp: NEpnpdwghwih gnpéwlhgp’
Ka-G npnzdtip b pun hbnljw) hwdwowpdwi. Ka= Ng/N: Nppwl Kq-G Gnn t 1 dhwynphG,
wjlpwl ENF wpdbipp 066 b Puqiwwwunlbing  Ka-G 100-m| Juunwbwlp dhpnpny wlgws
tphwnpnghinGbph pwlwlyp winynubbpny wpnwhwjndwd:

Ephppnghinlbph  pwnwlpned Ca® Gwhyw; K' wigpninhGbph wlwbyntpjwl npnznudp:
Ca?-ywhywy K* wigpninhlbph whnhynipjwl nuniiGwuppnipjwl hwdwp wwwnpwuwnyb t
nbwlghnG dhpwdw)p® 0,1 d Gwhiwwbu vnwgwd tphppnghinwp quigywoéh0 wybjwgdby t
2,6 i 0,9% NaCl-h hgmunnGhy (neonyp, npuntin Owluwwbu (gwé b nk| 30 4l 107" M CaCla-h
inenyp:  Wonthbwnl  dwqbhuwlwl  fuwnGhsnd  whplnhwin huwnGiwh  wwydwhaGpnud
gnwlgyt; t K* hnbGGtph YnGgkbupwghwl K* pGupnnuywl pwnwlpwjhl tEYwnpnnh
oqlinpjwip: GpwlgnuiGbpp Gwwwpyby 60 U-135 hnGwswihhs uwpph oqlnipjwdp, npb
hwenpnwpwn dhwgywé t bnby hGpGwaghp wwwnblghndbwphG: @npdwpwpwlwb (nonyph
dbp K phnpnnulwd bEYnpnnG plyndyting  htwnn dhewduyp t Gepdniéyty Owl 0.3 4
0.1%ng wpnwpwininth (nwonyp, npp dhpwdwjpnid Ca®" hnGGtph wolwnipjwl nbwpnud
uybighphlynpbt wynhywgbnud t Ca®*-Ywhywy K'-wGgpninhGtipp, wnwewglbiny K" hnGGbph
Gowlwlw hg wpnwhnup wjn wlgpninhGtinh Ghongny: Mpnwpwlninih wybjwgnuihg htinn
K' hnGObph YnGgbGwpwghwh gqpubgdty t 5 pnwbh pGpwgpnid: K*-h  wpunwhnuph
wpwgnipynilp  hwadwpldty 't npwbu 5 powbynud nupu Glwés K* hnGGeph  Ghohl
pwOwynip)ntl:

UpjwG0  wjwqgiwinud  opuwinid  hwhwopuhnwlGwnbb Gnwint hwlwopuhnwGunwhG
nLOwlnipjwl _npnpnudp: Onpdwpwpwlwh YhGnwGhGEph wpjwi wwqdwh tGnngtlG ng
$hipibGunwhl gpwinté hwjwopuhnulnbbph plnwlnip hwlwopuhnwiunwjhG ntbwynipjnilp
npnztpne hwdwp Yhpwedby b $nunnpbihpynuihGbugblnughG  wlwihgh dtpnnp: Utpnnh
hpdpnud  pOLwé £ (nyuwgquyniG  Gniph’ ynwshGngh,  Pnuinphdhwlwl  opuhnwgliwl
nbwlyghwh  wpryniGpnud wpuwnpynn wquwn nwnhlwOtph  thnfuwgntignipjnilp
htinnwgnuynn Ginenud Bnwd hwlwopupnwiwnGbph htin: Gpuwbgliinyg pntiplbugbGunw)hG
wqnuwiwlh G020wl  wuwnhSwlp® npnaynid sthnjuwqnwd  rwnhyw(Gbph  pwlwlp, L
wpryntlpp hwibdwnynid b unwinwpn hwlwopuhnwbwwyhb Gyniph hbw:
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36suansnt@3uL UPN3NFLRLENE L _LuUruntue

UpfuwwnwGpnid dbp YonGhg hGnwqnundt 66 gwop hGunbGupynippuwb YnhGpbGwn L ng
YnhbpbiGin  Jd-wihpGipny  opqwlhqdh  pwqdwlh  Swrwqwjpwhwpiwl  wpmyniGend
peowpwnwlplibpnud nbnh mObgnn Ywnenigwépw)hl L PnillghnGwy thnthntunipniGltipp
GGpgnpénudhg hbwnn pOJwd wn Lo nig dwiwlwlywhwwnywsbbpnud:

Ud-nhpayph guép hGubkGupdnipjwl YnhtipiGn L ng YohtipkGn EUU-ny pwqdwyp
swrwqwjpwhwpiwl Lhpwpltinig hwn 1, 15, 30 L 45 opbphG  nunwiGwuppyby t
wnGbnGbph wpywG Ywpdhp pehelbph pwnwlplbpnud LAO wpnglultiph wlywpdnipnilp:
hGswbu gnuyg GO wdb) vnwgyué wpmynilplpp, unnighs fudph YGnwohGEph hwdbdwwn’
hbwnwgnunnipjwG pnpnp dwdlybnGbpnld Gpyne hwh wihpGbnny wqnbine nbwpenud b nhuysy
t L3O wpngbultph wywhdnipyntl: Iwnlwbzwlwi £, np Gnpdwjhg 2EanuiGhpp wwhwwhdb)
LG Gwl hbEnwgnunnipjw ni (30 L 45 op) dwiltnGhpnud, hsp Yyuwynud £ wyu wihpGlph
htnwhwp wqnbgnipjwl dwuhG (LY-1):

O ynhpbGun = N3 YnhopnbGuw

160.00

Gy /L

140.00 o &
T

120,00

100,00
i
80,00
80,00 - -
é

40,00

20,00

45-on

0.00

Lnpdw 1-on 15-on 30-on
Abwmwqgqnunnntp)jwlG opbppop

Ulpwp 1.Eppppnghndbph pumuwipnid L0 wpquiwhplbph dwlpwpnuwlp (Gdny/),
YEGrwahGEphG U inppnyph nhtiptlu b ng Gnhbpbln EUU-nd Swowquypliimg hiun
wnwpplin dundlintbpned

hGswbiu Gplnid £ 04.1-hg, YnhbipkGun wihplbpny Gwrwqw)pwhwpnuihg hinn wrwehl
opp YkGnwGhGtph tphppnghinGinh pwnwlpbbpnud nhunydty £ L90 wpquuhpltph wd Gnpdw)h
hwibdww  dnn 30%-ny:  UNU-h  wnwdbjwgnyG  wwpnibwympynGp  nhndbp L
Gwnwowjpwhwpniihg 15 op hGwin, npp 44%-nd qbpwquignud £ jBwnwquipywéd
UGnwGhGph  dmin phingnn wpdbpp:  36nwqnuinppul djns dwilbnbtpnd  LGO
wlwhynipynilp  mbkgbp t GJugbint  Shwndd,  vwlugld  hwnlwlwlwd E np o 0
dwilbnGhpnd LSO dwhwpnwlp bnbp b twlwinpbG pwpép Gopdwjh hbn hwdbdwn® 30pn
opp 34%-ny L 19%-ny 45pn opp:



N3 UnhbptGw dd-wihplbph wqnbgnipjwl nbwpnwd LAO wlywnhynipjwl wikbwpwndp
wndbpp gpwlgyt| t hGunwgqnuinipjwl wnwehl opp (LY-1), npp dnwin 40%-ny gbpwqubgty t
GnpowjhG: AGnwgnunnipywl dintu dwidlbnlpnud LAO wpngbulbph wywhynip)nilp Gwqby
t L Swnwquw)pniihg 45 op wig w)i qbipwqubgt| t Gnpdwynud nhwdnn wpdtpp plnwdtip
9.3%-nu:

LA0 wpquwuhpltph Ynunwlnuip Gywuwnnd t pepwpwnwiph Ywnnigwépwihl L
Pnillghnlwy hwwnlnipynibGEph thnthnfunipyjwip:

Ujuwtiu, nLunLQﬁwuhnanjnLﬁﬁbpu gnyyg L0 wyb, np gwop hGwnbGuhynipjwl GY-
whpntyph YnhbptGw L ng YnhbpkGn EUU-ny Swnwqwjpwhwpdwl wpnnibpnud wnwowgwd
pwnwlpwjhd (hwhnGhiph  Gripwinfuwiwynipjwl  Gpywpwinl  fuwGqupnudp  phipbp t
tphppnghwnbbph  dGfluwGhywlwG  hwwynpyniGGph,  dwulwynpwwbu,  pwnwiph
tiwuwnhynipywl,  wyuhOpG  nbdnpdwghnl  mbwynpjwl  fubndwOp: Cun  unwgywsé
thnpawpwpwywh niw|Gtiph’ gSwrwqu)plws YEGnwohOtph tphppnghnlbph ni$dnpdwghwih
gnpdwlhgp Ywqdt| t 0.6+0.023, npp Gawlwynd t, np dhywpdnn tphppnghnbtiph dhw)G 60%
t whglnui hphGg wpwdiwgéhg thnpp wpwdwghé nbbgnn Phpnph wogpbpny: LY.2-nd
pbipdwé wwwnlkphg tplnud £, np dd-nhpayph EU Swnwquwjpnuip pbpnud £ EANL gnigwGhzh
GYwqUwip hbnwgnunipjwl pninp dwilbnbbpnud:

=TI T L T . LYR TLILILT

0.70 — amane -

Kn

0.60

0.50

0.40

0,30

0,20

tant

0.10

0,00

Lnpdw 1i-op 15-0p 30-o0p 45-0n
Abw wgqgqnwnipjwb opbpp

Gl.2 Enpppngfunlbiph abpnpdwgpuh ncbGwlnpnul hnhinfunipiniln” hsGnwohlGbphl Jo
wfipnyph nhbpbbun b ng Ynhbpbbun EUU-ny Swmuquypbintg htuin viwppbp dwdlbnbbpnd

Ujuwbu, YnhtiptGn wihpGbpny Swnwquwpnuihg widhpwwbu 06y op htunn nhuyby t
EANL GYuqntd Gnpdwgh hwibdwn 35%-ny: Uwhw)l 0L GwquanyG wpdtpp gpwigyti b
Gwnwauwjpnihg 15 op hbwn, tpp nEpnpdwghwih gnpéwlhgp Yuwaqut t 0.3£0.023, npp
ypyGwyh wiqwd wwlwu t unnighshg: IEnwgnundwb 30pn opp nhuby E EYL wybih pwpdp
wndbp, L wyb pwpnibwyt) b wik] htnwqw dwiybnGbiph: Swnwqw)pnudhg 45 op htinn w)l
Ywqdbg t 0.5£0.027: Ny Ynhtipkiw dd-wihpGbpny Swrwquwypkihu tNF witlwgwdp wpdtipp
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nhindtp b Swnwquwypnuihg 1 op htwn L Yuwqub, 0.25£0.04: UjupGpo, $hinpynn
tphppnghnGEph dhwyG pwenpn Gwul b wwhwywlby hptiGg pwnwlph tlwuwnhynipynilp:
Jhnwqnunintpjwb gjniu dwdlbnGpnud nhudbi b EHIL wpdbipltiph hbnghbnb ws: Ujuwbuy,
swnwqujpniihg 15 op htwnn tphppnghwnbbiph nt$npiwghwih gnpowhhgp nilbghky t
0.35:0.021 wpdbpp: 3Ibnwgnnnipjwl 30pn opp nhudbp £ EM wyth 0b¢ wpdbp
0.46+0.022, hul Swnwqu)pnushg 45 op htiinn w)b dnunbigh) Gnpuw)h b Yuwaib 0.55+0.031:

Jwibiwwnbny L0 whnhynipjwt L £ thnthnfunipywl nhGwdhywl htnwgninynn
dwilbwnGbpnd,  Gpbnd k. onp o Opdwo gnigwlhGpp quGymd GG fuhuin
hwiwwwnwufuwbnpjwi  dep  (LY4-1 L G4-2): Gwpwynp t, np L3O wpngbulbpp
qbpwlnhywgiwh wpnynibpnd ntinh G0 aLibGnud pwnwiph GwnenigywopwihG thuhnGbph
ynGPnpdwghnl  fuwfuwnnwdGen, npnlp Ywpnn GG pbnbl pwnwlph twénighly L tpwuwnhy
hwinlynepynGGEph tinthnfuntpyw, htwnbwpwp L ENF Ynpniuwnh:

Pwnwipnud wntnh nibgnn Ywnnigdwépujhl Uepwnwuwynpnuiltph wpnynipnid
Ywpnn b wbnh nuOkGw) pwnwlph $nillghnluwg hwunlynipyntGGtnh thnthntunipniG, nph dwuhb
t Jywymd dep  Unndhg  nhudwo pwnwiph wwwlbwihd hwwnynpwld Ynpnunp’
Swowqwpywé YEGnwbhGEph dnu:

Wuwhuny K' hnGObph GYwwnidwdp tphppnghinGinh pwnuwlph pwihwhgtihnipjwa
gnpéwlhgp Lnpduwjnud Ywgdty t 1.6+0.075+10°° ui/: PGswbu Gplnud b GY.3-hg, wnlbnltiphG
Ynhtipiin  EUU-nY swnwowjpwhwping 1 op whg Ephppnghwnltph pwnwbph
pwihwagtnipyntlp K* hnGGbph Gywwndwip wiby t qnbpt 2 wiquwd b huqdby 3.19:0.090-10°°
uii/y: Uwlu)G wyn gnigwlhyp wewybiwgnybu wib t Swrwaquw)pntihg 15 op htwnn L nubkghy
t 3.34:0.100-10°° ud/| wpdtpp: Itnwgmnnnipywl djnwu optipnud wj GJwqby t, Quqdbpny
2.9:0.084-10° ud/l" 30pn opp. huly 45pn opp wig dnubkghiy t GnpdwyhG L nibbghg t
2.35+0.050-10°7 ud/] wpdbpp: 20wpud  np hbwwgnunupjwl  poinp dwidlbnGEpnud
wobkGwihnpp wpdbpp nhunyti t Swowqu)pnuihg 45 op wig, w)GniwibGw)ohy w)l dnun 50%-
n| gqbpwquwigby t GnpdwjhG: dtpghl hwiquwiwbpp Yyuynd t w)d JwuhG, np gwop
hOnbGuhynipjw@ Ynhbptln Ud-whpGbpp Ywpnn G0 wnwowglby opquwlhqinud hbnwhwp
tpbUinGtn, pGnhniy Shisk pegwpwnwlph twlwh $nibGlghnGuy thnthnfunipyniGibn:

YhGnwbhGhph Swnwgqwjpwhwpnuip ng Ynhbpbhn EUU-ny GnyyGwbu wowe b phiptp K*
pnGGEph  GYwwdwidp  tphppnghwnGiph pwnwlph pwihwigbihnipjwl  fuwlqupnid, npp,
uwhw)G, h wwppbpnipynil YnhbptGn  wihpGGph, wnwybjwgnyG wpdep b nibbghy
nhinwpldwh wawghb opp, Ywqdkiny 2.62+0.070+10"° ud/, hGgp Gnpdwjhg wybih t Gntp dnin
65%-ni|: Ibnwaqnunipjwl §niu dwilibnbbpnd’ Gwnwqujpwhwpnuihg 15, 30, L 45 on wlg,
K* pnGGEph pwiiwbgbihnipynilp  wuwnhSwlwpwp  dgunti| t  Ywpgwynpdwl L
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hGwnwgnuinipjwl 45nn opp niltigh t wdblGwgnpp wpdbpp Gwfunpn optiph hwdbkdwwn, npp
uwlw) b qhipwquigk) k Gnpdwjh wpdbplbpp 27%-nu:

Mo GnhbphGuw

CynhtpbGwm

3,50 LA S s S — R S e it e

3.00

2.50 el i i e Lot

2,00 -

1.50 —

Punwiph puhwighihnpwl grpdwlhgn
ud/y

0,50 -

0.00

Lnpdw 1-0p 15-0p 3o 45-0n

5 .o
Ibw wqnwuonap ) wb opbopep

G4.3 K*-pnGGEph hwinbwy tnheanghunlbph pwnuwliph putpwbgbifniprul qnpdwlgh (Pee 10°
v/ ipnihnfuntpiniGp” OU tinfinnyph nhbpbbwm b ns inhbpblwm EUU-ny GEGpwahGbnho
gwnwaquyplynig hbwn tmuppbp dwilibinbbpntd

Puwnwlph Yuwenigdwdpwiht Yuqiwlbpydws L dnblyghnbw)  gnpéncGbinipjwi
fuwfundwG hbwbwipny wpwewgws K* pwiwigtihnipjwl wsp ppnud t peehg wyn hnGGkph
wnunwhnuph dedwgiwb: Iwadh wrlbind, np wyn hnlGEph wpnwhnuph thntinfudwGp Ywpnp
60 COwlk GOwwunb K*-h Gbppeowyhl  wwpnibwynpjwl  bnnuiGbpp,  Ywwnwpdws
wzluwwnwibpntd nwunidGwuppyty £ K hnGGtph GEppgow)hG YnbgbGunpwghwd dd-wihpGbpny
Swrwqwpdwé YelnwohGeph dnn: Iwdwdw)i uinwgdwsd ndjw)Gbph, Gnpdwynud welknGbph
tnhppnghwinGbiph gt u;wnm.ﬁwl’.q:{nq K* hnGGbph UnGgblupwghwl hwywuwp bk 110+1.8
ddn)/[: UnhbpbGw wihplbpny pwqiwyh Swnwqw)pwhwpnudpg 1 op wig wyl Gwgb £ L
nOtgh| 74.642.9 dun)/| wpdbpp, npp hbwnwgnuinipjwl papnp dwidlbnGbpnud gpwbgywé
wibOwthnpp wpdtpl t: IGnwgnuintpjwl 15-pn opp wyn gnigwlhzp Ywqdbp £ dnn 80+2.3
ddny/i: Ujnwe dwidlbinGlipnud K* hnGGEph Goppeowjhl YnGgbGwpwghwl nilbgh) bt wybih
pwpép wpdbp L 45-pn opp Yuwaqokp t 91+2.8 Gdny/i: Uw gnyg t wwihu hnGwphG Gep- L
wpnwpeewhl pwziudwh wunh§wiwpwp Ybpwlwiqbiwb hwynuip, hGip, uwlw)b, nbknh t
niG6GnLY YhGnwGh opgwlhqip Swnwqujpwhwpnuihg pwywlwlhG ntz dwiybnlbpnud:

Ns YnhbpbGwn tUU-ny Gwnwquypniipg 1 op wig K* hnGGbph YnGgbGnpwghwh pegh
OEpuncd qhbpb 2.5 whquwd thnpp tp Gnpdwyhg L nullip 46£3.1 ddn)/| wpdtpp: 15pn opp wy
twlhwOnpb0 wybjwgt| t (88+2.6 Gdny/L), huly 30 op htwn Gnphg GJwqb £ Gnpdwjh hwibdw,
Gnin 2 wiquwd: 3IGnwgmnnipjwi 45—hr1 opp wyl YpyhG webp t-L mObghp 70424 ddnf
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L

wpdtpp: Uju wippwdl thnthnfunipnilp pun GplinyphlG pwnwpnid nbinh niGbgnn pwpn
$nLGyghnGwy thinthnfunipyniGlbph hbnbwip t, npnlg dby Ghpgpuwyywe G0 Gwb wiwhy L
wwuhy npwbuwnpunh nwppbp hwdwywpgbn:

Poph pnGwjhG hndbnunwgh fuwfundws dwohl b ywjnud Gwl dbp Ynndhg nhngws
tnhppnghinGlph pwnwlpwhl wnintiGghwih thnthnfunipynilp: Iwdwdéw)d thnpdwpwpwlwh
i GEphG Gnpdw) YEGnwGhGEph dnin Ephppnghinbbph pwnwGpw)hl wnnbGghw| G pun H*
hnGOGph hwywuwpwlzowlwl nbnwpwzuiwl hwjwuwp b dnnwynpuubu -15+0.55 dd:
Swép hGwnbGuhynipjwdp Ynhtipkn L ng YnhtipGun Gd-nppnyph EUU-nY Swnwqwjpwhwpnudp
phpb t wn wpdbph dhmbnfuntpjwG hbnwgnnnepywG papnp dwdlticnGpnud: UnhbipkiGn
wihplbpny Gwrwqujpwhwpihg 1 op wlg EphppnghinGliph pwnwlpw)hl wninkilghwih
pwgwndwl wpdtpp Gopdwih hwibdwn Gluwqbp t 20 %-nd L mGbgh™ -11.94£0.64 oy
dbonipnil: Swowawypniihg 15 op wig nhuby b wnwybjwgny)G ptinnuip Gnpdw)hg, Gpp
gpwigyb, t wn gnigwbhzh pwgwpdwl wpdbph Glugmd dnn 35%-ny (-10£0.50 dd):
Ibnwqnuniwl  30pn opp wyl wok] b L Yuqib) -13.6£0.59 04, hul 45-pn opp dnunbighy t
Gnpdwhl’ unwGwiny14.8+0.74 G wpdbpp, npp hwdwuwnhnpbh skp nwpptipdnud Gnpdw)hg:
N3 YnhbtipkGun wihplbph pbwpnd OnGwbu nhuytb, £ @M-h pwgwpdwl wpdbph Gjwqgnld’ npp
wnwbjwgnyGu wpnwhwjndws b bnk Swrwaqw)pnwihg 1 op wig, Gpp wjb hwdwuwpyt) k-
13,240.26 u: 15 op wig @TM-h pwgwpdwly wpdbpl waky t L dnntigh| Gnpdw)hl nlbblwiny -
14.7+0.49 0y dénpynLG: Swnwawjpnidhg 30 op htitnn Gnphg nhundbi £ @M-h npnz Gdwgnud L
qpwigybp t ybtpehGhu -13.5£0.30 oy wpdbtp: 3twnwgninnipjwl JbpehG  dwiltunnud’
Swowqguwjpniihg 45 op wig PM-0 nbbgh| t JbpwlywGgiybin shuinud L abep b pbpby -
14.6+0.56 0y wpdbpp:

YuwpOwuntGObph tppppnghwnltinh pwnwlpntd welw pnG-nbnuiginfuhy hwiwlwpgtiphg
kg wnwybi hbuwengnby b6 Ca?*-Ywhuw| K* wigpnunhGhng, nantg waiuwnwtph taupjnibp
GujwGned £ Gpulnud, np pegh dlie npnawyh 26dpw)hG uwhiwbhg dbip wquin Ca* hnGGbph
ynGgtGwpwgpwh wéh dwiwbwy wbknh t nkind Ca®-ywhyw, K' wGgpninhGbph
wlpwhywgnt b wyn wigpninhGbph pwgnud, npnlg dheny K* hnGGEpp peehg nntpu 66 quihu:

bGswbu gniyg GO wndbig hbqunmmpjl,yﬁ wpryntiplbpp, npnlp wwwnybpjws LG G4.4-
nul, Gd-wihplbpnd YbonwhGEph pwqiwyh Swnwqu)pwhwpnuihg hbwn tphppnghuinGtiph
pwnwiph Ca?"-Yywlyw| K* whgpninhGtph wywhynipnilp twlwlnpbl 26nyby t Gnpdwjhg,
pOn npnud ng YnhtipkiGn EUU-nyd Swnwqu)ptiwG nbypnud wyn whgpnnhGtiph nillghnluy
dhswyh thnthnunpwl nhGwdhywl pwgwpdwlywwbu wyy tp, hwibdwnwd Yehtptln dd
wihpGtpny Gwnwquypywé YGOnwehGhph hbn: Lnpdwynud wyn gnigwiGhzh dkénupynilp
Ywqob, t  180+4.3  Gony/id: unhbiphGnn wihplbpn]  YhGnwGhGeph  pwqdwlh
Swnwaguwjpwhwpniihg 1 op wig nhub| b Gzqwéd whgpninhltph wywhynipwd Gfwgnid’
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dnun 10%-ny Gnpdwjh hwibdwwn, npp 2wpnibwlt) b 0Jwqb) L Swowquwipnushg htinn 15-pn L
30-pn opbiphl Ywqub] t hwiwwwnwufuwliwpwnp 151£3.2 Gang/|-y b 115£5.2 Giny/)-d:
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Ul.4 Eppppnghunlibph poowpwnuiph Ca**-luwfyuwy K*-wigpmnhbph wipnpynippul
thnpinfunigynilp” GbGnwlhOERRG gwdn plinblufifnipywdp nhbpbiin b ns YnhpbGun HUU-ny
owmwuyplintg hiin wnwppbp dwdlbinGbpnd

UjuhGpl, wpnypwbnpnih wydbjwgniihg hbnn nhndbp £ K hoGGeph wpunwhnuph
wwuhdwgnid .Gnpdwyh  hwdbdww: b wwppbpnepynG unnghy  fudph,  wpnwpwGnpnih
wybjwgnuihg widhpwwbu htwnn  thopdwpwpwlwb GonR0Epnd wknh tp nuGbGnud K*
hnGGph YnGghGunpwghwh JwpSwdwdlbn Yupnily ws, npp hbnwqw)nud qGwiny Gwgnid tp
L GnyOhuly nwnwpnud (GY-5):

aydng/y

[ —e—Gnpdwy 4tGn. = * - dd wihplGbpny Swewquyp. Yhln. |
250 ——— —
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e /

I el I LAY R ST S
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0 05 1 15 2 25 3 35 4 45 5

——

nnuk
Uly.5 shapdwpmwpuwlws GdmaG6pntd” wpwpulinngh unfbwgnidhg htiunn, Ca* -luwfufwé K*
whgpninpltipny K*-pnG0Enph G1ph nhOwdhiwl Gnpdwy b JU wyfipGbpmy Swnwquypywd
YGnwhGhph Jnun

"w pny| bt wnwihu Gopwnpby, np qpwigdiwl wwhhb hGnwgningdnn whgpninhGbpG, puwn
GplknuyphG, wpntl pGs np Yepy whnhywgywé GG bnby, L wypnwpwiwnih wybpwgnudp pbpb
t wyn wGgpninhGbph ns 06 | pwgnighy wlynhywgdwb:

45-pp opp Glywwybp t wogpninhGbph whwhdnippwl ws, L K' hnGGph bph
wpwaqnipntlp Quqdb £ 125+4.7 Goni/-]: UwlunG wyn wpdtipp GnpdwjhG qhSmd t 30 %-ny:

N3 YnhbiptiGn tUU-ny Swnwqwjpwhwpnuihg 1 op wlg tphppnghnGbiph hGYnipwghnb
dhowywphl wpnwpwininih wybjwgniihg hbnn K hnGlbph wpunwhnupp GawGwluwhnpbG
wybph wwupy t tnbp pw Gnpdwynud, L nbliglip £ 9043.1 Gdny/i- wpdbipp (LY-4): 15pn opp
YEGnwGhGEph tphppnghinbbph Ca?'-Ywhuw, K* wigpmnhlbph whwhdnpnilp wibp & L
GnyGhuly gbpwquigb) Gnpdwb 11%-ny (200+£5.6 Gdnp/pd): 30 op whg Gnphg gpwigyby b wyn
whgpninhGbiph whwnhynipjwl pwdwlwGhl quép wpdbp OGnpdwjh hwibkdwwn® 40%-ny  phs,
huy wpnypwingnih wybjwgnuihg htnn wgpninny natpu BYwé K hnGobph wpwgnipyniGp
Ywqibp t 108+4.3 Gdny/Y: Gwrwquwjpnuthg 45 op hbwnin wigpninnt wlhwnhynipjniGp
ybpwlwiqbyty t, ny hwywuwnh vnwppbpytinyd Gnpdwjhg: Uuhlph, ng Ynhtpklwn dd-inphpnyph
tUU-ny Swnwquipywd YkGnwlhGhph dnin Gywodby b Ca®-Gwhyw| K*  whgpninhtph
PnulyghnGwg whinpynipjwh wihpwadl thnthnfunipynid, npp gpwlgyb| E Swnwqwjpwhwpnuihg
htwin hGgwbu Jun, wyGwtiu b wdbh n dwdybnGbpnud:

bPGswbu gnyg GO wdbp dbp thnpdwpwpwlyws nduw)Gbpp, YEGnwGh opqubhqdh
Swnwqujpwhwpnuip  dd-wihplbpny  pbpnud £ L0 wpngbulbph  wlwnhdwgdwip
htinnwgnunipjwl  pnpnp dwdlybnGbpnud, pGip Gywunnd © o pwnwlpwjhG  thwhnGbph
Ywnenigdwéph, hGswbu Gwlh «uwhunwynig-thwhn» thnpuwgnbgnipjwl thnathnfunipyniGltph,
nph wpnynilpnud fuwhunygned B0 pwnwGph Gnpdw) Ywenigywdpp b dnilyghwh: Pwnwlph
Ywnnigywépw)hl thnthnfunipintGGph wpryniGpnud hGwpwnp b |hyhnwhG SwynwnphGbph
wnwowgnd, nph dhgnghq Ca®-h hnGGpp pwihwhgnud BG peeh Ghpu puwn qpunhblwh L
Jwwytny pwnwiph Gepphl dwuh hwdwwwunwohuwls whnhy hwindwébbpha, ppnud GG
Ca®"-Ywhuwé K* wigpninhGbph whwnhywgiws:

Utp Ynndhg Ywuwnpdty GG /7 vitro nuunudGuauhpnepymiGlbn® guép hGwbGuhynipywb G-
wihpGtpny  Swnwquwpbim| hGunwlwn  YhGnwlhGbphg  wlowwwés  tphppnghinGhipp:
Onpdwpwpulwli  wju  wwpdwGGipnd  Ca?'-hnGGbph  nbpp wwpgbint Guwwnwyny
htunwqgnuytp &6 pnnp Jbpnhhgjwy  gnigwGhGkpp Ca® hnGGLph wnbwjnpjwld L
pwgwywnpjwl wwjdwispnid Swnwqw)plwd tphppnghinGbph dnwn:

Upuwhuny Ca*-whwnhywgynn K* whgpninhGph  niunuiGwuhpnipjwl  dwdwbwy
unwgldwé  nduwiGbipp  Jywynud 66, np dhowduwypnud Ca?* hnGGEph  pwgwlw)nipjwi
wwjdwbibpmd Lk YnhbpbGw, L ng  YnhbpliGin tUU-n Swnwqujpwhwpiwl dwdwlwy
tphppnghnGtph  Ca®*-ywhywy K' whgpninhltph  whwhynepnilp  hwywunhnpbG  stp
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nwppbpynud Gnpdwjhg (LY-6): Uppwywjpnid Ca* wrlwjnpjwl nbwpnd Swrwqwipdwé
Gunta06pnLd nhunyby b wlgpninhGepp whnpynipjwl qquih we Gnpdugh hwibdwan: Ujuwtu,
YnhtiptGuw wihplbpny Swnwquw)pnudp phipby Caz*-umhuwl K* whgpninhGbph wlwnhynipjwa
wdh dnwn 30%-ny, (1.83£0.043 dyiin|/|-), huly ns YnhtipkGn w]hplbpny Swnwquwjpnidp’ 35%-
ny (1.9£0.092 dydny/|-y: LY-6):

ol E@ti_nlfﬁm M ns UnhGpbGunn

2.50 —

dlydnph

1.50

1.00 {-

0,50

K-hnGGbph biph wpwqnipynilp

0,00

Lnpdw (NaCl) NacCl Lnpdw (NaCl+Ca) NaCl+Ca

1.6 Popwpunwlp Ca*-ufyuy K'-wlgpmnplbph wlpnfulmppws dmpnfunpialp” Ca-
finblbph Bepluynipiul b puguiuyntppul unydwGGband, oo wipipnyph inhbpblu b ns
Ynhbpttin EUU-ny tnhppngfuntlinh in vitro Swnwquypwhwpdwl nbupntd

Glhbnd unwgdwd indywibbiphg, Ywpbih t GGpwnnpby, np di-Gwnwqu)pnuip pbpnud
pwnwlpntd Ca® hwnnpnnn nunhGbph |pwgnighs wnwewguiwa, npnlgny t) Ca?* hnlGGbpp
pwihwhgned G pphe L phipnd 6G Ca®* Ywhuyw K* whgpninhGhph wynhywgdwbp: U)G, np dd-
wipplepp  gnigwpbpnud 66 ninnwip  wqnbgnipiniG  pwnwGph Ywnnigywépwyhh
ywqiwybpydws dpw, U, hGwpwdnp t np Gwwuwnnd 66 Ca* hwnnpnnn  nunhGtph
wnwewglwbp, Ywpbp t hquiuluugﬁbl in vitro Ww)dwGGbpnud Swnwquypdwh LGpwnplwé
Goniz0bpnud gpwlgwd L0 whwhympynilp Glwpwapnn wprynGpGtiphg: Ujuwbu, Ca®
hnGGEph wnluwynipjwl wwydwGpnud Swowgqwypdwé tphppnghnGbph dnn LYO wpngbiup
hOwnGGuhynipjniip wubih wpnwhwjindwes t bnk” h hwibdwn Ca® h pwgwlwynipjwh
wwdwhlbpnd  Swnrwquw)pdwéd  tphppnghinGbph hbwn: WG  GinpObpnud,  npunbn
tphppnghwnGliph hGYnipwghnG Shewydwypp wwpniGwyt t Ca?* hnGGEp, Gnpdwynid UAU-h
Ynbghlupwghwl Yuqdby b 110+4.1 Gdny/y, huly YnhbpkGu L ng Ynhbpbln G5 wihpGhpnyg
Swnwguwpwhwpywd Gin06pnud” hwiwwwwnwuuwwpwp 12742.5 L 133+2.7 Gony/| (LY-7):
Utp thnpabpnud gpwligywéd wpnynibpGbipp oy 66 nwihu GGpwnpbint, np Swnwqupdwd
Lunrum[lpniﬂ hGwpwdnp £ pwnwlpnd Ca' hwnnpnnn ninpGbph  wewewgnus®  LGO
wpngtulbph  wynhwgdwl htwlwlpnd, nph dwuhG b Jyuwymd Gwlk Ca®* hnGGbph

dhowduwjpnud  Swnwquw)pwd dezlﬁbnnm ca® whjwd  K'-wywlG  wGgpninhGhph
16

wywhywgdwl thwuwnp; Ca® hnGObpp pwthwhgbiny pehy phpnud LG EW-h Guwqdwl L
pwnwiph Gh 2wpp $nibyghnlw hwwnlnipjnibGbiph thnthntunipjwa:
Cushbptbnm _ ';-:” YnhbpbGuw

160.00

Gdny/

140.00

120,00

100,00 ES
80,00 _—— v——
60.00 it
40,00

20.00

UN-h YnGgblupwghwi

0.00
w NacClI Lnpduw NaCl+Ca

Lnpd
(NacCl) (NaCl+Ca)

0.7 L 80 wpquufpltpf dwipupnuif thapnfunignGp Ca-hnGobpf Gpluynipjuwl b
puguilpwympul wwydwobpatd, 0 nhipnyph Ynhbpbiwn b ng Ynhbpkow EUU-ny
tppepnghunGbph in vitro Swowquypdwl nbujpnid

Wuwhuny, ophGwl’ nwnidGwuppdty b Gwb K-hnGGbph Guwdwdp tphppnghwnlbph
pwnwlph pwithwhgbihnpjwh tinthnfunipynilp Ca® hnGGEph wrlwnipjwi b pwgwlw)nipjwe
wwyiwhibpnud dwrwquiplwd GdnizGEpnud:

onpawpwpwlwl wwilbpp gnyg &G wyby, np Ca® hnGlbph  pwgwlw)nipjwG
wwjdwhbkpnud  tppppnghwnGiph pwnwiph pwihwGgbihnipjnibp puwn K*-hnGGbph wwuhy
wpuwhnuph qpbipt sh thnfudnud Swrwqupyws b sGwnwquypdws GinzGhph dnn: OphGwly’
tpt Gnpiwynud wyn wpdbpp hwjwuwp t 1.9+0.10-10° uwdf], www YnhbpbGun wihpltipny
Swnwqwjplwsd tphppnghnGbpnud wyl Ywqdb t 2.01£0.08-10° wi/y, hulj ng YnhbphGun
wihpGlpny  wqnbgnpjwl  nbiwpnud’ 2.07£0.06-10° ud/l: bGswybu wbuGnud LGp wju
thnthnfunipyntlGipp  hwdwuwnp 366, 0wjwd Swowqujpywé GinGhpntd Yw  pwnwiph
pwihwghhnipjwl wEdwh hwynud Gnpdw)h hwibdwn:

UwluyG wwalspp (hdhG wyy b Ca® pnGGbph  wrlwynipjwl  wwjdwGGtpnid
Swrwaquwypqwé  GdnGbpnud: Wu  pliwpnud  Gnpdwjnud  tphppnghwnGlph  pwnwGph
pwihwGgtihnipintGp Ywqity t 2.19+£0.10-10° ud/Y: Uw gnuyg t wwihu, np dhowywypnud Ca®
hnGGbph wrbuynipyntép wpnbG phipnud b K- Gyuwwndwdp punwiph pwthwighihnipjwG
w6hG: Ubp thnpanud Ca?*-h dhowywjpnid Swnwqwpdwd tphppnghnlliph dnn nhudby t
pwnwlph K'-hnGGtph pwihwhgtiihnipjwl qquih ws Gnpdwjh hwibdwan: Uuybu, ophGwly’
YnhbptGin  wihplbpnd  Swewquypnudp  pbipkp  t Onpdw)h hwdbdwn pwnwGph
pwihwagtiihnipjwl wéh dnin 22%-ny L K'-h pwthwhgbihnipjw gnpéwlhap tphppnghwnbliph
pwnuwipny hwwuwnp t bk 2.67+0.05-10° ud/): EDELNG wybh wprnwhwjnywd t bnby ng
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UnhtptGwn EUU-nd Swrwqu)pdwé GincplGbpnud, npubin pwnwlph pwihwhgbipnupniGp K*-h
GYuwwndwip wdki t 32%-ny L Gwqdb] t 2.89+0.09-10° uwiAl: Ca®* bnGGhph GhpLuynipjwip
Swunwqujpywé Gdmalph tphppnghwnltiph pwnwiph pwthwigbiihnipywl wjuwhuh qgquih
wép fununid b Ca®* Guhwd K-wlwh whgpninphGbipny K*-pnGGbph wpinwhnuph SwuhG:
Ca®*-h dhowyuwjpnud Swnwquwjpdwé tphppnghnGbpnud hnGwjhlG hndbnunwgh fuwhun dwG
dwuhb t Jyuwnid Gwb pwnwGpwjhb wyninbGghwih tinthnfunipynilp, npp uwlwyl sh GYwnbg
dhowyuypnud Ca®-h pugwlw)nipjwG nbwpnud Swrwqwjpwywd Odnezbbpnud:  Ujuwbu,
ophGwl Ca*-h pwgwlywnipjwl nbwpentd NaCl-h hqnuinGhy dhewduwjpnd hGYnipwgywé
tnhpnnghmﬁbnh‘ pwnwlpw)hl wninbGghwip Quqib t (-14.7£0.42 ad), huy dd-ng
Swnwqwpiwl nbwpnd wyG sh bGGpwpluby hwdwuwh tnthnfunipjwl: UwlwG Ca®-h
dpowywjpnud, tphppnghinltiph pwnwlpwihG wnnkGghwp Gnpdwynud Ywadk t -15.37+0.67
Gd: UnhbptGn wihpnd Swowqupnidp pbpbp t pwnwlpwihG wnnblGghwih pwgwndwl
wpdtiph 0Jwqiwb dnin 15%-ny L w)l nulbgh) £ -13.11£0.26 Gy wpdbpp: Ny YynhbpkGn EUU-nyY
tphpnnghuGlinh Upw wqnbgnipnilp Glwqbignty t pwnwlpwhl wnnblghwih pwgwndwy
wndbpp dnn 20%-ny (-12.32+0.32 dd): tphppnghunh pwnuwipwjhl wyninkGghwih pwgwpdwl
wnpdbph Gwqniip ywynid £ peentd hnGwjhG hndbnunwqgh fuwhundwb dwuh:

UGp Unnidhg uwmwglwéd i witro thnpdbph wpniGplbpp gnyg B0 wwihu, np G4
Gwnwaqw)plbpG wytih thehwnhy GEpgnpénipntG nuGkG, bpp dhewdwjpnud walw &G Ca?-
hnGGEp: Uw funund b gwép hGunbGuhympjwdp 8 whpnyph tUU-h ng pbpdwjhG pGnyph
wqnbgnipjwl dwiwbwl Ca®*-hnGGtph nLGbgwsd Ywnlinp nbiph dwupG:

Npwbu  pGnhwlnip  opquwlhqih  JhSwlp pOnipwgpnn  gnigwlhy  dbGp  Ynnidhg
nwnuilwuppdp ¢t Swewquypywd  webbinGiph  wpwld  wwqdwnd  pGhwGnep
hwlwopuhnwGwnwyhG nGwynipjwh thnhnfunip)nilp:

Pwlh  np, Owfunpn  gnigwlhpGiph  hGnwgnnnipnlGGiph  dwiwlwy
Swnwquwjpywd YahnwbhGEph dnn nhunybp tp peowpwnwipnid LAO wpngbulbph wé, www
npwiwpwiwlws tp wylywib, Gwl opqulhquind hwhwopuhnwlnwihG nbwlnipywa
thnthnfunip)nil: Pepwpwnwlpltph $niblyghnlw) Yuqdiwynpiwb Yuwplnp wwydwGGbphg dkyp
hwlnhuwlnd £t L90 L hwlwopuhnuwbnwihG wwnwwlnpjwl hwdwuwpwlzenp)nilp:
POswbu  gniyg  wybghG  thnpdwpwpwlws  njwilbpp, uwwnighy  fudpnud  ppwpnyé
hwywopuhnwbwnbtph YnGgGnpwghwl wpjwl wiwquowjnud nubbghp £ 134.00£3.49 dydny/
wpdtipp:  UnhtpbGn  wihplbpny Swawqw)pywé YEGnwlhOtph dnin phindbp t Gpwlg
YnGgtiGunpwghwjh dnin 30%-ny wd Swnwquwpniihg 1 op whg, npl nubkghy £ 174.20+4.89
dydny/| wpdbpp: Vwlyw)b Swnwquwjpniihg 15 op wig hwhwopuhnuwbnwihG niGwynipnilp
Yupniy hoby b L nuGbighy 70.00+3.56 dyuny/| wpdbipp, npp gpbipt 50%-ny wwlwu £ Gnpdwynud
nhundnn wndbphg: Wlnthbwl htnwgnuinipjwl djnwe dwidlbnbbpnud” Swnwqu)pnuihg 30 L
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45 op hbwnn hwlwopuhnwOulbph whwnhdnpjnibp Swnwgwjplwd YEGnwlhGERh wpjwa
wwqdiwntd wunhtwiwpwn wak] b b juqdt] hwiwyunwuwGwpwn 100.002.15 dydny/
L 118.00+3.58 dlydny/| (LY-8):

ygnhbpbGuw B} 4nhbpbGuw -‘

200
180
160
140
120
100
80
60
40
20

oldnyy

45-0n

ul. 8. tppiepnghuinltinh punuwipnid gpwnyd hwlpuopupnfisbpf dwlwpnwlp (Whdni/),
LGRwlhGEphG O tnfipnyph Gnhbpbn b ng Gnhbptiln FUU-ny Swrwquypbintg hun
wmupplbin dwdlbnbbpnd
UpwG wwqdwh hwlwopuhnwlunwihG whnhyntpjws thnthnfunipjwh Giwlwnhwy
nhGwihyw £ nhundbg Gwl ng YnhtipkGn wihpltpny Swnwaquwjpdwé wrbbinlbph dnun:

taruluvantuutr

1. Pwgwhwjnyty £ np guwép phOubGubynipjwl  dd-inhpnyph  EUU-h  puqdwyh
wgntignipjwl  wprynibpnui - wkinh £ mGkGnud YGGnwohGEph  tphppnghuGtiph
punwGpwjhl thwhnbtph glpopuhnwgiwG wpngbuGtinh nlkwlwl winhywgntd:

2. 8nyg t wpybl, np gwoép hGunbGuhynipywl Gd-wihpGtipnd YaGnwehGtiph pwqiwlh
swrwquwipwhwpnidp pipnud b wppwG Gwpdhp peheltiph ntdnpiwghnG niGwlnipjub
qquih OJwquiwG htunwgnnnipjwl L Juwn, b np dwdytinbbpned, hGsp Yywynud t
tphppnghinGtiph  pwnwlpGbpnud  wbnh  niGkgnn  Gplwpwnk Ywrnigywépw)h
tnthnfunepyniGGliph dwuhG:

3. 8nyg t wpyb, np gwép  hGntlupdnipjwdp  dd-wppnuyph  EUU-h pwqdwyh
Swowqu)pdwl  wpynitbpnd wnwewlnud 66 tphppnghwnGbph wlndwy  &lbp,
hhobwlywGny” tuhGnghwnGbp, hGsp dywnud b wju wihpliph whiunwohG plnyph
dwuhh:

4, 3wynGwpbpdt £, np gwép pGunbGupynipjwlG Ynhbpklnn L ng YnhbipklGun tUU-ny
yEGnwGhGph  wiprnpwlwl  Swewqwjpwhwpiwl  wpnynLipnud hGunwgnunnipjw
painp dwdlybnGipnud (1, 15, 30 L 45 op) wbnh t nuGbnud K*-hnGGbph GUwndwdp
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