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leHeTnKa GyHKLMI1 FTOPMOHOB rmnoTanamyca ﬂ
OPUMMHAJIbHOE UCCNIEAOBAHVE

Ocob6eHHOCTM pocTa KapuymHocapkoMbl Walker 256
v KpbIc auHuii Brattleboro n ISIAH (HUCAT)

VL. Xeran

DepepanbHoe rocyaapcTBeHHOe blogKeTHOe HayyHoe yupexaeHune «DefepanbHblii UCCNEA0BATENBCKUI LEeHTP UHCTUTYT LUTONOMN N TeHETUKN

Cunbupckoro otaeneHna Poccrinckon akafemmm Hayk», Hoocrnbumpck, Poccuns

WccnepoBaHa AvHaMurKa pocTa nepeBmMBaeMoit nMHeHoHecneundu-
Yeckoi KapumHocapkombl Walker 256 y Kpbic, MOAennpyoLwmx
HacnedcTBeHHble CUCTEMHbIE NAaTONOMMYeCKMe NPOLECChl. Y KpbIC
nuHun Brattleboro pa3BrBaeTca runotanammyeckmin HecaxapHbiii
anabet Ha poHe abCONIOTHOMO OTCYTCTBMA Ba30MNPECCHHa B KPOBM.
BcnepctBre ropmoHanbHoro gucbanaHca HapyluaeTca perynauma
BOAHO-3NEKTPONINTHOIO 0bMeHa. Kpbicbl nnHun ISIAH (HUCAT)
ABNAIOTCA HOCUTENAMU reHeTUYeCK 00yCNOBIEHHON CTPeCC-UHAY-
umMpyemoi aptepuranbHoi runepTeHsum. Cocyanctan purngHoCTb
COMpPOBOXAAETCA JOMOSIHUTESNIbHBIMY MEAOTPOMHbIMK SddeKTamu.
DKCMEepPrIMEHTbI BbIMOSHEHbI HAa UHOPeHbIX Kpblcax nnHuiA Brattleboro
1 ISIAH 1 nx rmubpugax (ISIAH x Brattleboro) F, x Brattleboro. B kaue-
CTBe reHeTUYeCK/X MapKepoB pacLLenieHNA NOTOMKOB 1CMONb30Banuv
MYTaHTHbIV reH BazonpeccuHa di (diabetes insipidus) v reHbl OKpacku
wepcTun, anbbuHo (C) n KantowoH (h), NnoKann3oBaHHbIE B TPEX
pasnnyHbIX rpynnax cuenneHuna. AnbTepHaT1BHbIE Mapbl NPY3HAKOB
COCTaBWAN: ANA NIOKYCa Ba3omnpeccnHa — CyTouHoe notpebneHve
BoAbl 6bonee 45 nn60 meHee 20 % OT Beca Tena; AnA NOKyca d/bbUHO —
cnnowHow 6enblii NGO NHOW LBET LIepCTU; ANA JIOKYCa KAntOWOH —
Hanunuune nmbo OTCYyTCTBME HEPABHOMEPHOCTY OKpaca LUepCTy.
YcTaHOBEHDI ABa NPVHLUMMNNANBHO Pa3finyaloWmxca BapuaHTa
AVNHAMUKK POCTa MPUBUTON OMYXOSN. Y MCXOJHO FOMO3UIOTHbIX

no reHy di KpblC poanTenbckol nuHum Brattleboro n romo3suror didi,
BbILLENVBLUMXCA B aHanm3upytoLem ckpewwmsarHum (ISIAH X Brattleboro)
F, x Brattleboro, onyxonb nocne HEKOTOPOro HayanbHOro PocTa
nepexoanna B CTaanio perpeccum 1 nocTeneHHoO ymeHbLUanacb
BMSIOTb A0 MOJIHOFO CBOErO NCYE3HOBEHMA. Y BbILLENMBLUMXCA
rMopUIHbIX reTepo3mnroT di+ 1 KpbIC poguTenbckon nuHum ISIAH

C reHOTVMNOM HOPMbI (++) MO JIOKYCY Ba3onpeccmHa onyxosb pocna
HernpepbIBHO 1 3aBepLUanach TONbKO NeTasbHbIM NCXOLOM KUBOTHbIX.
OG6HapyXeHO, UTO Perpeccusa onyxonu NPoABAAET KOHKOPAAHTHOCTb
VCKIIOUYNTENbHO C reHoTUnom didi, n pacwenneHve no gaHHOMy
NPY3HAKY He 3aBUCUT OT FeHOTMMA JIOKYCOB d/1bOUHO 11 KANIOWOH.
AnbTepHaTUBHbIN perpeccumn onyxonn ee HenpepbIBHbIN POCT
HabnohaeTca y BCeX KPbIC, UMeLMNX XOTA 6bl OfUH HOPMabHO
JKCMPECCUPYIOLMIACA FreH Ba3onpeccuHa.

KnioueBble cnosa: BazonpeccuH; Walker 256; perpeccus onyxonu;
reHeTNYecKre MapKepbl; KOHKOPAAHTHOCTb.
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Details of Walker 256
carcinosarcoma growth
in Brattleboro and ISIAH
lines of rats

LI Khegay

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

The growth dynamics of transplantable Walker 256
carcinosarcoma was investigated in rats modeling
inherited systemic pathological processes. Hypotha-
lamic diabetes insipidus is developing in Brattleboro
rats on the background of total vasopressin absence
in the blood. Regulation of water-electrolytic meta-
bolism is disturbed due to hormonal disbalance. ISIAH
rats are carriers of inherited stress-induced arterial
hypertension. Vascular rigidity is accompanied by
additional pleiotropic effects. The experiments have
been carried out on inbred Brattleboro and ISIAH rats,
and their hybrids segregated from (ISIAH x Brattleboro)
F, x Brattleboro mating. The mutant vasopressin

gene di (diabetes insipidus) and fur painting genes,
albino (C) and hooded (h), localized in three different
linkage groups, were used as genetic markers

of progeny splitting. Alternative pairs of traits were:
daily water consumption above 45 % or lower than

20 % of body weight - for the vasopressin locus;

total white or other color of fur - for the albino locus;
presence or absence of unevenness in fur painting -
for the hooded locus. It has been found that there are
only two types of growth dynamics of grafted tumor.
In the rats of the inbred Brattleboro line and in the didi
homozygotes, which were segregated from analytical
mating (ISIAH x Brattleboro) F, x Brattleboro, tumor
began to regress and diminished until absolute dis-
appearance after some initial growing. Heterozygous
offspring di+ and parental ISIAH rats with the normal
vasopressin genotype (++) showed permanent tumor
growth until lethal injury. It was found that tumor
regression demonstrates concordance exclusively to
the didi genotype, segregation of this feature does not
depend on the genotype of the albino or hooded loci.
Alternative to tumor regression, permanent growth
of tumor is observed in all rats having at least one
normally expressed vasopressin gene.

Key words: vasopressin; Walker 256; tumor regression;
genetic markers; concordance



COOCHHOCTBIO KpbIC JInHUM Brattleboro siBnsiercst ru-

MOTaJaAMAYECKIA HecaxapHBIN Tua0eT, TeHETUIECKI

3anpOrpaMMHUPOBAHHBIM Yy HUX BCIIC/ICTBHE JENCIINT
B T€HE Ba30IPECCHHA U XapaKTEPU3YIOLIUICS OTCYTCTBHEM
CeKpeTnpyeMoro ropMmona B kpoBH (Schmale, Richter, 1984).
Heskcnpeccupyrommuiicss MyTaHTHBIH aJuIelb di HaclIemayeTcst
KaK PEeIIeCCUBHBIN 10 OTHOUIEHUIO K HOPMAaJIbHOMY aJlJIeITio
(+) rena Bazompeccuna (Valtin, 1982). Y roMo3uroTHbIX
MYTaHTOB Pa3BHBACTCSI HECAXAPHBIH NHAOET C ITOCTOSHHO
BBICOKMM YPOBHEM HOTpPEOIEHUS] BOJBI, JOCTUTAIOIINM
B cytkn 100 % B mepepacuere Ha Bec Tena (Khegai, 2002).
Hamu ObL10 ycTaHOBIIEHO, YTO KpbICHI JInHUK Brattleboro
otnuyaroTcs ot Kpbic JuHUM WAG ¢ pu3noiornyecku
HOPMaJIbHBIM METa0O0JIM3MOM BOZABI TAKXKe M MO AWHAMUKE
pocCTa TpaHCIJIAHTUPOBAHHBIX omyxojel (Xerait u np.,
2006; Khegai et al., 2006; Xerait u np., 2014; Khegai et al.,
2014). Inst yTouHEeHHUsT XapakTepa HACJIEAOBaHUS JaHHOTO
paHee HEeM3BECTHOTO MPU3HAKA aHAJIOTMYHBIE HCCIIEI0BAHUS
C TIPUBJICYEHHUEM JIOTIOTHUTEIBHBIX TCHETHUECKUX MapPKEPOB
ObuTH TpoBezieHb! Ha Kpbicax auHUM ISIAH ¢ renernueckn
00yCIOBIIEHHOW apTepuaIbHON TUIIEPTOHUEH.

MaTtepwuanbl n metogbl
OKCHEepUMEHTHI BBINIOJIHEHbI Ha MHOpEIHBIX Kpbicax Brat-
tleboro, ISTAH (HUCAT) n rubpuagax, moxydeHHBIX OT
ananusupytomero ckpemmupanus (ISIAH x Brattleboro) F, %
x Brattleboro. Kpeicel ISIAH ¢ HaciencTBeHHO# HHIyIUpY-
€MOH CTPECCOM apTepHaIbHON THIepTeH3NeH OBLIN TF00e3HO
npenocrasiensl A.JI. Mapkenem (MLul" CO PAH) ( Markel,
1992). [oMONOTHYHOCTH aJUIEIBHOTO COCTaBa FEHOMA Y KPBIC
POIMTENBCKUX JUHUHA cocTaBisieT He MeHee 95 % (Bender
et al., 1984). B kauecTBe MapkepoB pacUICIUICHUs TOTOM-
KOB HCIIOJIb30BaJIM aJICJIA JIOKYCOB BasompeccuHa (di, +)
KamoMIOHHOH okpacku tmepcta (4, H) m okpacku aap0MHO
(¢, C) (O’Brien, 1987). I'enotunupoBanue GeHOTUIIHYEC-
CKHUX KJIACCOB MU aHaJM3€ HACJeOBaHHs TMIIOTalaMuye-
CKOTO HECAXapHOTO J1abeTa MPOBOIIIH MO OCMOJISUIBHOCTH
9KCKPETUPYEMOH MOUYM M CYyTOUYHOMY MOTPEOICHUIO BOIBI
B CT@H/IapTHBIX YCJIOBUSX COAEPIKAHUS HA OCHOBAaHHUH paHee
ycranoBneHHbIX Kputepues (Khegai, 2003). Annenu reHOB
KaITIOLIOH ¥ aJIbOMHO HACHTH(DHUIIMPOBAIIHN 10 XapaKTEPHOMY
JIICKPETHOMY HPOSIBIICHHIO Ha MIEPCTH Pa3JIMuHbIX BapUaH-
TOB OKpacku. Bce mpomuemyps! BBITOMHSIIN B COOTBETCTBUHU
¢ npuHATHIMH «IIpaBunamu mpoBeaeHust padoT ¢ UCTIONH30-
BaHMEM JKCHEPHUMEHTAJIbHBIX )KUBOTHBIX» U XeJIbCHHCKOM
JIeKJIapaiyeil 0 r'yMaHHOM OTHOIIEHHWH K KHBOTHBIM.
CycneH3nio KJICTOK JIMHEHHOHECTIeN(PUUSCKOH OITyX0ITn
Walker 256 npuBHBaiu KpbicaM B OSIPEHHYIO MBILIILY OJIHO-
KpaTHo B 7103€ 100 KIIETOK B COOTBETCTBHH C JIUTEPATY PHBIMH
JanHbIME (Vrionis et al., 1996). Bee kpbichl, 3aaeiicTBoBaHHBIC
B OKCIIEPUMEHTE C OIYXOJIbIO, OBUTH MPUBUTHI OJMHAKOBBIM
00pa3oM HHBEKIHAMH U3 CBEKETIPUTOTOBICHHOTO ITpenapara
KJICTOYHOH CycCIIeH3uH. PacTymiye conmaHble OIyXoiH exe-
JTHEBHO M3MEpSUIH, U ONpelesisuin ux oobeM. Beero Obuio
uccnenosado § kpsic ISIAH, 10 — Brattleboro u 17 rubpu-
IoB, BeIenuBIxcs B ckpemuBanun (ISIAH x Brattleboro)
F, % Brattleboro. JlocToBepHOCTh pa3auuuil OLEHUBAIU IO
t-xpurepuio CThIOICHTA.
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JlaHHBIC IO KOJIMYECTBEHHOH OILIEHKE ITapaMeTpoB 0CMOpe-
T'YJISIUU, MCIIOJIb30BaHHbIC NPU (PEHOTHUIIMYECKOM Jua-
THOCTHKE THUIIOTAJIaAMHUYECKOTO HECAXapHOTO aAnadeTa y MH-
JIMBHUTyaJIbHBIX 0CO0EH B POAMTENLCKUX JIMHHUSAX My THO-
PHIHBIX IOTOMKOB, IPEJICTABICHBI B Ta0J. 1. Y KpbIC JINHUK
Brattleboro skckpeTupyercs THIIOTOHHYHAsT MOYa OTHO-
CUTEJIBHO CTAaHAApTHOW OCMOJISIIBHOCTH TIa3MbI KPOBH,
Je(eKT KOMIIGHCHPYETCsl BBICOKMM YPOBHEM IMOTPEOICHUS
Boxsl. Kpoicel muaun ISIAH nemoHCTpupyroT odpaTHOE co-
OTHOIIICHHUE MCCIICIOBAHHBIX ITapaMeTPOB, COOTBETCTBEHHO,
Yy HHX OTMEYaeTCsl BbLICICHUE KOHLEHTPHUPOBAHHON MOUYU
1 €CTECTBEHHOE JUISl )KMBOTHBIX B HOPME CPABHHUTEIBHO
HH3KO0€ €XKECYTOYHOE NOTPEOICHUE BOIBL.

YV IOTOMKOB OT aHAJIM3UPYIOIIETr0 CKPEIUBaHMs HaOIo1a-
J1ach HEOTHOPOTHOCTD IAHHBIX KOJINYECTBEHHBIX IPU3HAKOB
10 CPAaBHEHUIO ¢ 00EMMH POANUTEIHCKUMH JMHUSMH. Y § 13
17 rubpuaHbIXx ocobel 3adUKCUPOBAHbI IPUMEPHO TaKUE
JK€ 3HAUEHUS MCCIIEyeMBIX MapaMeTpOB OCMOTHYECKOTO
KOHIIGHTPUPOBAHMS, Kak y Kpbic Brattleboro, HO ocTanbHbIe
9 ruOpU/IOB MOYTH HE OTIMYAIUCH 110 3TUM IT0KA3aTEeNIsIM OT
kpsic muHuH [ISTAH. B coBOKymHOCTH YpOBEHB TOTPEOICHNUS
BOJIbl U OCMOJISUIBHOCTH MOYH ITO3BOJISIFOT C JJOCTATOYHOMH
TOYHOCTHIO I'€HOTHUIIMPOBATH BBILIEIUISIIOIINECS (HEHOTH-
MTUYECKHE KIIACChl OTHOCUTEIBHO MCXOTHBIX POAUTEIBCKUX
nunuif, ¥ rudpuast (ISIAH x Brattleboro) F, x Brattleboro
(dhopmupyroT 1Ba (PEHOTHITHUECKUX KJIAcCa B COOTBETCTBUH
C TEOPETHUYECKH OXKMJAE€MBIM PaCIIEIUICHHEM T€HOTHIIOB
npu aHainusupytomeM ckpemusanun (x* = 0,06; p > 0,05).
[To pesynbraraM reHOTHIUPOBAHMS THOPHIBI ObLIN pac-
MIPEAEIICHBI B JIBE€ AKCIIEPUMEHTAIBHBIC TPYIIIbI, COOTBET-
CTBEHHO, C T€TEPO3UIOTHBIM T'€HOTHUIIOM di+ U TOMO3HIOT-
HbIM didi. Ha pucyHke (a) nokazanbl rpaKi pocTa ory-
XoJe, chopMHUPOBABIIMXCS B TAHHBIX I'PYIIIAaX THOPUIHBIX
KPBIC TOCJIE TPAHCIUIAHTAIIMH UM KJIETOK KapIMHOCApKOMBI
Walker 256.

BHemHye npu3HaKy OIMyXoJiu B 00eHX Tpyniax Ha9YnHAIOT
MIPOSIBIIATHCS IPUMEPHO Yepe3 HEAECNIO Mocie Havyala JKC-
MEPUMEHTA, OJJHAKO MOYTH Cpa3y COOTBETCTBYIOIIE KPUBbIE
pocTa IEeMOHCTPUPYIOT pa3inninyio JuHaMuKy. C 14-ro mHs
1 Jlajiee 70 KOHIA SKCIIEPUMEHTa y KPBIC PErHCTPUPYIOT J0-
CTOBEPHBIC MEKIPYIIIOBbIC pa3iinuusi. B koHEYHOM HTOTE
TETePO3UTOTHI di+ M TOMO3HUIOTHI didi POpPMUPYIOT JBa CO-
BEPIICHHO PA3HBIX MATOMOP(OIOTHIECKUX (PEHOTHITNUCCKIX
KJacca. Y TeTepO3UroTHBIX 0c00€i OImyX0oab yBETHUUBACTCS
B 00BEME MOYTH ITPSIMOIMHEWHO Ha IMTPOTSHKEHNH BCETO CPOKa
HaOmoneHnst U K 30-THEBHOMY CPOKY JOCTHUTAET pa3MepoB,
COIOCTaBUMBIX C radapuTaMH BCEro Telia (BepXHsisl KpUBas).
Y roMO3UTroT OIyX0J1b H3HAYaIbHO pacTeT 00jee MeUICHHBI-
MU TeMIIaMH, Yepe3 JABE HE/ICNN POCT MPEKpaIaeTcs, OIyXob
MEPEXOAUT B CTAJHUIO MOCTEIIEHHOH perpeccuu BILIOTH JI0
MIOJTHOTO CBOETO MCUE3HOBEHMS M 3aBEPIIACTCS MOCIEAY-
IOIINM BBI3JIOPOBIICHHEM KPBIC.

PucyHox (6) AeMOHCTpHUPYET aHAIIOTHYHOE COOTHOIIICHHUE
MEKAY KPUBBIMH POCTa OIMYXOJIH B POTUTEIBCKUX JIMHHUAX
Brattleboro n ISIAH npu ux cpaBHEHHH MeXy cO00H. DTH
JUHUH TEHETUYECKU PAa3IMYaroTCsl 110 MPUCYTCTBHIO HIIU
OTCYTCTBHIO HOPMAJIBHO 3KCIIPECCHPYIOIIErocs TeHa Bas3o-
npeccuHa. BenencTBre Toro 4To MyTaHTHBIM ajuiellb TeHa
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Ta6bnuua 1. CpenHecyTquoe n0Tpe6neH|/|e BOAbl N OCMOJTANTbHOCTb BKCKpETMpyEMOVI Mo4un

Kpbicbl leHoTUMbBI
Brameboro ................................................ d ,d, ................... 721 i 4 8 ..........
(ISIAHxBrattleboro) F, xBrattleboro  didi 699452
d,+ .................... 13I8i410* ........
|5|AH ........................................................... ++ ..................... 5’612'1* ..........

LlocTOBEPHOCTb OTINUUA OT KpbiC IMHKK Brattleboro, *p < 0,001.
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[lInHamunKa pocTa onyxonu y KpbiC nocsie NPUBKBKIM KapLyHocapkombl Walker 256: a - rnbpuabl di+ v didi; 6 — pogutenbckue nuHun Brattleboro

n ISIAH.

[loctoBepHOCTb pa3nuuma *p < 0,001.

Tabnuua 2. PeHoOTUNMYECKOE NPOABNEHNE MapKEPHbIX FeHOB B poanTenbCKux nuHuaAX Brattleboro n ISIAH n'y ruépupos,

NOJTyYEHHbIX B aHaNM3npyrowem cKkpewmnsaHmnmn

Kpbicbl leHoTVN NoKyca

BasonpeccuH
B KPOBMU

Perpeccna
onyxonu

Ba30MPECCHHA PEIIECCUBEH, Y TETEPO3UTOTHBIX THOPHIOB di+
TaKXKe B JOCTAaTOYHOM KOJIMYECTBE CHHTE3UPYETCs Ba30Npec-
CHH, ¥, COOTBETCTBEHHO, Y HUX HUKAK HE MPOSBISIOTCS MPH-
3HAaKH HECaxapHOTo 1uadera. JTo /1esaeT uX (PeHOTHITHIECKH
HE OTJIMYUMBIMHU OT FOMO3HUTOT (++) ¢ HOPMaJBHBIM T€HOM
BazompeccuHa (Tabdm. 1).

Kprice! muamit Brattleboro u ISTAH uMmerot psi npyrux pas-
JUUUil B cOCTaBe ajuienel HEeKOTOPhIX MapKEPHBIX JIOKYCOB.
JIis OTIeHKH BIMSHUS TeHETHUECKoro (poHa Ha MpOsIBICHHE
MCKOMOTO TIPU3HAKA MBI IIPOBEJH JOTIOIHUTCIHHBIN aHAIN3
pacuierieHus 1o jokycam kanioutor (hooded, h) n anvboumno
(albino, C). Ha reHeTHYeCKON KapTe KPBICHI MapKePHI JIOKa-

JIM30BaHbI B Pa3HBIX IPYIIIaX CUCTUICHUS: KANOUOH — B 6-1,
anvouno — B 1-i, a sazonpeccun (diabetes) — B 4-i1 (O’Brien,
1987; Khegay, Golubjatnikova, 1993). Pacnpenencaue ru-
OpHIHBIX TOTOMKOB 10 ()EHOTHIIAM MapKEPHBIX IT'€HOB MPH-
BeJIeHO B TalI. 2.

OueBHTHO, YTO PErpeccHs OMyXOJU HACIEyeTCsl KOHKOP-
JAHTHO TOJIBKO ¢ MYTaHTHBIM FOMO3UTOTHBIM T€HOTHUIIOM
didi, a B cilydae HaJIM4usi y 0COOU XOTsI ObI OJTHOI0 HOPMaJib-
HOTO Te€Ha Ba30IPECCHHA UMEET MECTO HEMPEPhIBHBIA POCT
OITYXOJIM HE3aBHCHUMO OT COCTaBa aJlIeNieii TeHOB MapKepoOB
oKpaca ImepcTy. JJaHHBIHA IPU3HAK TaKKe He MPOSBIIACTCS U He
pacmierisieTcs mpu ckpentuBanuu Kpsic ISTAH n HopmoTeH-

leHeTuKa d)yHKLll/lVl FOPMOHOB runoTasiamyca
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3MBHBIX KPBIC C TOMO3UTOTHBIM F'€HOTHIIOM 110 HOPMAJILHOMY
TeHy Ba3OIPECCHHA M, CIIEIOBATENbHO, HE 3aBHCUT OT JKC-
Ipeccuy OOJBIIMHCTBA TEHOB, 00YCIIaBINBAIONINX HACIIE/I-
CTBEHHBII XapaKTep CTPECC-UHAYLIUPOBAaHHOM apTepUaibHON
THNEpTeH3UN. [ eHeTHuecKast IeTepPMUHALIUS HAPyIIEHHOTO
aprepuaibHOro nasnenus y kpeic ISIAH umeer apyryro 60-
Jiee CIIOXKHYIO CTPYKTYPY M 3aTpariBaeT MpeuMyIllecTBEeHHO
KaJUTMKPENH-KHHUHOBYIO CHCTEMY TeMocTasa mouku (Peauna
u 1p., 2014; Redina et al., 2015).

Takum 00pa3om, aHaIM3 MOMYYCHHBIX PE3YJIBTATOB B CO-
BOKYITHOCTH TIO3BOJISIET CAENATh 3aKII0YEHHUE, YTO 0COOCH-
HOCTH JWHAMHKH OITyXOJIH, HaOII0faeMble Y KPBIC JIMHUH
Brattleboro, ¢ BbICOKO#1 BEpOSTHOCTBIO CBSI3aHBI C OTCYT-
CTBHMEM Y HHX Ba3ompeccuHa. MexaHu3M perpeccuu Kapuu-
Hocapkombl Walker 256 y ocobeit MyTanTHOTO renoTura didi,
[0-BUAMMOMY, BKJIFOYAET JIEMEHTHI UMMYHOJIOTHYECKOTO
KOHTPOJISI THCTOCOBMECTUMOCTH M PETYISIINIO KIETOYHOH
nponudepanuu. [Ipennonaraercst npomosnkeHne padoThl
B OTOM HAIIPaBJICHUH.
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