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Peztome. Toxconnasma cypsusunnu (BIRCS) ynxa myxumanapuoa 0,013 nucouti 6upiuxeaya, scueapoa - 0,038
Hucoull oupauxeaua, manoxoa - 0,061 nucouii 6upauxeaua, musoa - 0,050 nucouii bupruxeava owupaou. VEGF nune
ynkaoa ugpooanranuwu 0,034 nucouu oupruxeaua, ocueapoa - 0,041 nucouii bupauxeaua, manroxoa - 0,063 nucobui
oupnuxeaua, must myxumanapuoa 0,080 nucouii bupnuxeaua owadu. ErbB-2/HER2-Neu ughodacu ynka myxumacuoa 0,436
Hucoull bupnukeaya, scueapoa 0,259 mucouu éupauxeaya, manokoa 0,271 nucouu bupaukeaya éa muaoa 0,131 Hucouu
bupruxeava kymapunou. Toxconnazma dunan kacanianeanudan keuun ynka mygumanapuoa GLI ugpooacu 0,113 nucouii
oupnuxeaua, srcueapoa 0,188, manoxoa 0,388 nucouii bupaux, mus mygumanrapuoa 0,459 nucoOuii dupauxeaua owaou.
Vnka mygumanapuoa 0,171 nucouu oupauxeaua, oscueapoa 0,295 eaua, manoxoa 0,408 eaua, musoa 0,259 nucodoui
bupnuxeaua TP53 anmu-onrozen sxcnpeccusicunune Kynatuuiy aHuKIaHou.

Kanum cyznap: moxconnasma, 9KkCnpeccusi, RpomooHKO2eHAAp, KALaMyuwaap.

Abstract. Toxoplasma increases the expression of survivin (BIRC5) in the lung tissue to 0.013 relative units, the
liver to 0.038 relative units, the spleen to 0.061 relative units, and the brain to 0.050 relative units. VEGF expression in
the lungs increased to 0.034 relative units, in the liver-to 0.041 relative units, in the spleen-to 0.063 relative units, in brain
tissues - to 0.080 relative units. There was an increase in the expression of ErbB-2/HER2-Neu in lung tissue to 0.436 rela-
tive units, liver to 0.259 relative units, spleen to 0.271 relative units, and brain to 0.131 relative units. GLI expression in
lung tissues after toxoplasma infection increased to 0.113 relative units, in the liver to 0.188 relative units, in the spleen to
0.388 relative units, and in brain tissues to 0.459 relative units. An increase in the expression of the anti-oncogene TP53
in the tissues of the lungs to 0.171 relative units, the liver to 0.295, the spleen to 0.408, and the brain to 0.259 relative
units was revealed.

Keywords: Toxoplasma gondii, the expression of proto-oncogenes, rats.

AKTYaJlbHOCTh MccIefoBaHMsl. Tokcomnas-
MO3 - ONMNOPTYHHCTHYECKOE 3a00JieBaHHE, KOTOpOE
XapakTepu3yeTcsl IUPOKOl BapuabeIbHOCTBIO KIH-
HUYECKOH KAapTHUHBI W TOIMMOP(HOCTHIO MPOSBIE-
HU.

B 3aBucuMocTH OT MexaHHW3Ma HHBa3UpPOBa-
HUSA, Pa3IAyaloT MPHOOPETCHHBIH W BPOXKICHHBIN
TOKcorutazMo3. [IpHoOpeTeHHBId TOKCOIIa3MO3 B
OOJIBIIMHCTBE CIIy4aeB MPUXOAUTCS HA JETCKUH U
IOHOILIECKUH BO3pacT 4eJOBEKa, OJHAKO Y B3POCIHBIX
TaKKe perucrpupyercsi. MHorue aBTopbl MOJYEPKU-
BalOT, YTO 3a CYET HEJOCTATOYHOW WMMYHOJIOTHYE-
CKOH 3peNocTH OpraHu3Ma y JIETell perucTpUpyrTCS
Ooxee "acTo ocTpble (POPMBI TOKCOILIA3M03a, YeM Y
B3pocibiX. OHAKO 3TO HE 3HAYMT, YTO HA JIATEHTHOE
WIM XPOHMUYECKOE TEUEHHE TOKCOIIa3Mo3a HE CTOUT

oOpamate BHUMaHus. OHO OMAacHO CBOMM MYTareH-
HbIM JICICTBUEM Ha WHBAa3UPOBAaHHBIA OpPraHU3M U
(hopMUpOBaHUEM ayTOMMMYHHOI'O IpoIliecca ¢ IMpo-
SIBIEHUEM B JIETKOH, CPEAHETSKEION U TKEIOoU
dbopme, ¢ OCTPHIM WJIM XPOHHUYECKHM TedeHueM |1,
2].

HccnenoBanusi, MOCBALICHHBIE OLICHKE BIIMS-
HUS OJTHOKJIETOYHBIX Ha OPraHU3M XO35IMHA, [TOKa3bl-
BAaIOT, 4YTO BaXHYIO pPOJb B Mapa3UTOXO3SUHHBIX
B3aMIMOOTHOIIICHUSX HWIPaeT CIIOCOOHOCTh TOKCO-
IJ1a3M TIOJIaBIISITh MIMMYHHBIM OTBET Ha BCEX JTaImax
MapasuTHPOBaHUA (Pa3BUTHE OCTPOH M XPOHHYECKOU
(hopM TOKCOIUTIa3MO03a), YTO MOXKET HETATHBHO BIIUATH
Ha Ppa3lIM4YHblE IMPOLECCHl Ha  MOJIEKYJSIPHO-
TEHETHYECKOM, KJIETOYHOM ypoBHsX. [lokazaHo, 4To
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HEKOTOpBIE MPOCTEHIIINE MOTYT CIIOCOOCTBOBATH pa3-
BHTHIO TIPOIleccOB OiacTomoreHesa [3, 4].

B 3apybexHolf HayyHOW JUTEepaType BCTpeda-
I0TCSl COOOIIEHHSI O TOM, YTO 3TOT Mapa3uT JTOBOJBHO
9acTO BBISBISETCS NMPU OHKOJOTMYECKUX 3a0oJeBa-
HusX. OJHAKO MEXaHW3MBI KaHIIepPOTEHHOTO BO3/EH-
CTBHSI [TApa3uTa N3y4eHbI HEAOCTATOYHO.

Heas uccienoBaHusi - HU3YYUTHh TOKCOILIA3-
MO03, Kak (paKkTop, BIUSIONIMA Ha W3MEHEHHE DJKC-
MPECCHH TMPOTOOHKOTEHOB Yy MPOMEKYTOYHOTO XO-
31HA B 9KCTIEPHUMEHTE.

Marepnag ¥ MeTOAbI HCCIEAOBAHUS. OKC-
mepuMeHT ObLT TpoBeneH Ha 70 caMKax JWHUAU
Wistar maccoit 170-220 rpamm. KprIce! cogeprkanics
B CTaHJAPTHBIX YCIOBHUAX BUBapUsi. MaHUTYISIIUH C
KUBOTHBIMH OCYIIECTBIISUICH B COOTBETCTBUU C pe-
komenganusmMu Konsennmu CoBeta EBpombl o ox-
paHe TO3BOHOYHBIX >KUBOTHBIX, HCIIOJIB3YEMBIX B
OKCMEPUMEHTAIBHBIX M JPYrUX HAy4YHBIX IIEJsX,
HOpMAaTHBHOM AokyMeHTanueld «BI'MY», Tpebosa-
HUSMH OMOMEIUIIMHCKON STHKH.

Jnst DOCTHKEHMsI TTOCTABICHHOM LENU MPOBO-
JAITA  OTIPEJICNICHHE DKCIPECCHU TPOTOOHKOTCHOB
cypsusuHa (BIRCS), snunepmanbaoro dakropa poc-
ta (ErbB-2/HER2-Neu), GLI, ¢akropa pocra snm0-
tenust cocynoB (VEGF) um anTtnonkorena 7P53 B
CpaBHEHMH C TeHaMu pedepeHcamMu - [-aKTHHOM
(ACTB) u GAPDH nyrem ITI[P-ananu3a B Tkausx 10
3IIOPOBBIX CAMOK KpBIC (MHTaKTHBIH KOHTPOIb, IEp-
Bas cepusi). 3a00p Marepuaia y 3TUX XKHBOTHBIX (TIe-
YeHb, CEJIe3eHKa, JIETKUE, TOJOBHOW MO3T) MPOBOIH-
T OJHOKPATHO TOCIIE YMEPIIBICHHUS 0] BO3JCHCT-
BHEM 3(pHupHOTO HapKo3a.

Cepuro HOMEp J1Ba MPOBOIMIIN C LEIHIO BBISC-
HEHUS POJH Tapa3uTa B KAHIEPOTCHHBIX IMPOIEeccax
MyTEeM OLECHKH M3MEHEHHs DKCIIPECCHH MPOTOOHKO-
renos cypsusuHa (BIRCS), stmmepmansHoro ¢axro-
pa pocra (ErbB-2/HER2-Neu), GLI 1, dpakropa pocra
sumporenus cocynoB (VEGF) u antnonkorena TP53 B
CpaBHEHMH C TeHaMH pedepeHcaMul [-aKTHHOM
(ACTB) u GAPDH B Tkansix 60 mepopaibHO WHBA3H-
POBaHHBIX CAMOK KpBIC B 3aBHCUMOCTH OT CpOKa pas-
BUTHS napasuTos3a. CaMok 3apaxkaiu B 1o03€ 25 Taxu-
30MTOB TOKCOIUTa3M Ha | T MaccChl Tela >XKMBOTHOTO
(5000 taxu3onToB Ha caMKy). JKHMBOTHBIX BBIBOIMIN
W3 SKCIIEPUMEHTA T0J BO3[eHCTBIEM 3(QUPHOTO Hap-
Ko3a Ha 7-e, 14-e, 21-e, 28-e, 35-¢, 42-e cyTku nocie
3apaykeHus1 («IHUCTasi MHBA3UM») M MPOBOIMIN 3a00p
OMONTAaTOB TIEYEHHU, CENE3CHKH, JIETKUX, TOJIOBHOTO
Mo3ra.

Brinenenne PHK ocyiecTBisuin KOJIOHOYHBIM
METOZIOM ¢ mpuMeHeHueMm kommiekra ReliaPrep
RNA Cell Miniprep System (Promega Corporation,
USA). KauecrtBo BeigenenHoir PHK orenuBamu
cnektpodoromerpuueckn. OOpaTHas TPaHCKPHUIIIHS
BBIIOJIHSIACKH ¢ Mcosib3oBanueM M-MuLV RT (New
England BioLabs Inc, USA). Tpaiimepsl, criermdud-
Hple TeHaM, OBbLIM TOATOTOBIECHBI C TIOMOIIBIO

Primer3 u 6a3st NCBI Nucleotide. AmMmndukanus
npoBoauiach Ha Tepmormkiepe Real-Time PCR
Detection System CFX96 (Bio-Rad, CIIIA), ¢ wuc-
nonb3oBanueM [IL[P-cmecu gPCRmix-HS SYBR
(EBporen, P®). CpaBHuTenpHas 3KCIIPECCHsI N3ydae-
MBIX T€HOB OBLIa TIPOBEIEHA ITOCIe HOPMAaTH3AIHU
KXK0T0 U3 00pa3IoB K YPOBHIO KOHTPOJIBHBIX ICHOB
GAPDH u ACTIN-f. AHanu3 skcnpeccuu MpoBOIMII-
cs1 mporpammoit gbase+ u CFX Maestro.

CTaTHCTHYECKOE CpPaBHEHHE TPOBOIWINA C
JAHHBIMH, TIOJYYCHHBIMH B TIEPBOU CEpPHH — «KOH-
TPOJb» (3IOPOBBIC >KUBOTHBIE, OHONTATHI JIETKUX,
MEYCHHU, CEJIC3CHKHU, TOJIOBHOIO MO3r'a).

CraTucTuyeckylo  0O0pabOTKy IMOJy4E€HHBIX
JaHHBIX OCYIIECTBISLIA C TIOMOIIBIO IPOTPaAMMBI
Statistica 10.0. ITpoBommicst pacuer cpemeir (M),
menuana (Me), max (Min—Max), MeXKBapTHIBHOTO
uHTepBana (15— u 85— npouentunn), a Taxxe 95%
noBeputensHoro mHTEpBana (AU, Cl) ams meawmans
u cpenert. [lomydeHHBIH pe3ynbTaT GUKCHPOBATH B
Buze cpeaneii u JIN (M (95% CI).

Jliis monmy4yeHust JOCTOBEPHOTO Pe3yiIbTaTa HC-
monb3oBau U-tect Manna-Yurau (Mann-Whitney)
WM JUCTIEpCUOHHBIM aHanu3 Kpackena-Yosumca
(Kruskal-Wallis ANOVA). Paznuuust cuuramu oc-
TOBEPHBIMH IpU YypoBHE 3Haummoctu Menee 0,05
(p<0,05).

PesynbTarhl HccjeqoBaHusl. Y KOHTPOJIbHBIX
KUBOTHBIX (3IOpPOBBIE) B TKAHAX JIETKUX, TECUYCHH,
cene3eHkn, mosra skcmpeccuu rera BIRCS, GLI,
VEGF, ErbB-2/HER2-Neu He BbIsBICHO. YPOBEHBb
skcipeccun TP53 B nérkux coctasui 0,034 oTHOCH-
TenbHBIX equHUITE (95% JIW: 0,022-0,046), B neueHH
- 0,032 (95% JAU: 0,020-0,044), B cenezenke - 0,035
(95% [U: 0,025-0,045), B ronoBaom mo3re - 0,035
(95% JAU: 0,024-0,046) OTHOCUTEIHLHBIX CIUHMUII.

B OuontaTax BTOpOi cepuu (WMHBA3HS B 03¢
25 TaXM30WTOB TOKCOIUIa3M Ha | T MaccChl Tela >KH-
BoTHOro, 5000 Taxu30UTOB Ha CaMKy, JIETKHE, Iie-
YeHb, CEIe3eHKa, TOJIOBHOM MO3T), 3a0paHHBIX Ha 7-¢,
14-e, 21-e, 28-¢, 35-¢, 42-¢ CyTKH pa3BUTHUS Mapa3u-
Ta, Obula 3a()MKCUPOBAaHA 3KCIPECCHS CYPBHBHHA
(BIRCS) Ha cieayronux ypoBHSX: B TKaHH JIETKUX Ha
7-e cytku — 0,006 otHOCHTENBHBIX exuaMI (95% JIU:
0,003-0,009), Ha 14-¢ cytku - 0,007 OTHOCHTEIBHBIX
equaunt (95% JAU: 0,003-0,0120), va 21-e cyTtku -
0,008 (95% OH: 0,001-0,0150), 28-¢ cyrku - 0,009
(95% AU: 0,002-0,015), 35-e cyrku - 0,013 (95%
Jn: 0,007-0,019), 42-e cyrku - 0,007 (95% JU:
0,004-0,009) OTHOCHUTEIIBHBIX CIUHUII.

B neueHu XUBOTHBIX aHAU3UPYEMOW TPYHIIbI
ypoBeHb BIRCS cocraBun Ha 7-e cytku - 0,006 oTHO-
cuTenbHBIX enuuul (95% JW: 0,002-0,009), Ha 14-¢
cytku - 0,017 (95% AU: 0,001-0,033), Ha 21-¢ cyTku
- 0,012 (95% JU: 0,002- 0,022), na 28-¢ - 0,015
(95% JI1: 0,004-0,027), Ha 35-¢ cyrku - 0,038 (95%
JIN: 0,0307-0,0457), 42-¢ cytku - 0,015 (95% OU:
0,002-0,031) OTHOCHTENBHBIX CIUHUII.
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B cene3eHke skcmpeccus CypBUBHHA Ha 7-¢
cyTku skcnepuMenTta nocturia 0,033 orHocuTens-
HbeIx equaut (95% AU: 0,013-0,053), na 14-e cyTku -
0,058 (95% AU: 0,043-0,074), na 21-¢ cyrku - 0,060
(95% JU: 0,046-0,075), 28-¢ cyrku - 0,043 (95%
JAN: 0,028-0,058), va 35-e cyrku - 0,055 (95% HAU:
0,040-0,069), Ha 42-¢ cyrku - 0,061 (95% JU: 0,050-
0,071) OTHOCUTEIHHBIX CIMHHII.

AHanu3 pe3ylbTaTOB M3y94aeMOTo TOKa3aTels
BBISIBUJI SKCIIPECCHIO CYpBHUBHHA B TOJIOBHOM MO3Ie
KpBIC YETBEPTOM CEpUU Ha CIENYIOIEM YpOBHE: 7-€
cytku - 0,020 (95% [AU: 0,003-0,037) oTHOCHUTENH-
HBIX enuHuIl, K 14-m cytkam - 0,025 (95% [U:
0,008-0,043), ¥ 21-m cyrkam - 0,029 (95% JU:
0,013-0,046), k 28-m - 0,038 (95% JIU: 0,023-0,052),
K 35-m cytkam - 0,028 (95% AU: 0,019-0,036), k 42-
M cytkam - 0,050 (95% [AU: 0,028-0,071) oTHOCH-
TEJIBHBIX CJMHHII.

CpaBHEeHHE C JaHHBIMH 3I0POBBIX >KHBOTHBIX
(KOHTPOJIB) TTOKA3aJI0 TOCTOBEPHBIN POCT AKCITPECCHH
nzyyaemoro reHa (BIRC) Ha Bcex cpokax pa3BUTHSA
Mapa3uro3a B JISTKUX, NEYCHU, CEIIE3CHKE U TOJIOB-
HoM wmo3sre (p=0,0051). BuyrpurpymnmoBoi aHamm3
JIOCTOBEPHBIX OTJIMYUI HE BHISBUIL

Pesynprar skcnpeccun VEGF B nerkux camox
KpBIC YETBEPTOW CEpHH IOKa3al, YTO Ha 7-€ CYTKH
MoCcJie 3apakKeHHsT aKTHMBHOCTh HCCIIEAYEMOro TI'€Ha
coctasmna 0,016 (95% JAU: 0,006-0,025) oTtHOCH-
TeJIhHBIX enuHuI, Ha 14-e cytku - 0,023 (95% HAU:
0,003-0,043), ra 21-e cyrku - 0,023 (95% JU: 0,014-
0,032), na 28-¢ cyrku - 0,028 (95% JW: 0,008-
0,048), na 35-¢ cyrku - 0,034 (95% JU: 0,019-
0,050), na 42-¢ cytku - 0,023 (95% JIU1: 0,010-0,036)
OTHOCHUTENHHBIX €TMHHUII.

B neuenn yposens VEGF cocraBun Ha 7-¢ cy-
tku - 0,041 (95% JU: 0,022-0,060) 0THOCUTETBHBIX
equaNI], Ha 14-¢ cyrtkm - 0,041 (95% JAU: 0,031-
0,050), na 21-e cyrku - 0,032 (95% JAW: 0,026-
0,037), na 28-e cyrku - 0,035 (95% AU: 0,022-
0,049), ma 35-e cyrku - 0,033 (95% AU: 0,026-
0,040), na 42-e cyrkum - 0,022 (95% JIN: 0,013-0,032)
OTHOCHUTEJILHBIX CIIUHHUII.

B Owomnratax cene3eHKHM JKCIPECCHs HCCIIe-
JyeMmoro reHa 6suta Ha 7-e cytku - 0,045 (95% U:
0,034-0,056) oTHOCUTENBHBIX €AMHUIL, HA 14-¢ CyTKU
- 0,063 (95% JUW: 0,048-0,078), Ha 21-e cyTku -
0,036 (95% AU: 0,028-0,044), Ha 28-e cyrku - 0,019
(95% JI1: 0,007-0,031), Ha 35-e cyrku - 0,020 (95%
JAU: 0,012-0,028), na 42-e cytku - 0,012 (95% AU:
0,006-0,018) OTHOCHTENBHBIX €AUHUII.

VYposens skcnpeccun VEGF B TkaHsAX rojoB-
HOr0 MO3ra K 7-M CYTKaM SKCIEPHMEHTa COCTaBUII
0,023 (95% JH: 0,016-0,031) OTHOCUTENBHBIX €IU-
uui, Ha 14-¢ cytku - 0,080 (95% JU: 0,029- 0,132),
Ha 21-e cytku - 0,057 (95% AU: 0,043-0,070), na 28-
e cytku - 0,036 (95% [U: 0,023-0,050), a 35-e cy-
Tkm - 0,028 (95% JAU: 0,021-0,036), Ha 42-e cyTKH -

0,023 (95% AU: 0,019-0,028) oTHOCHUTENHHBIX €U-
HHULL.

AHanu3 JaHHBIX T[0Ka3aj, 4YTO DKCIPECCUs
VEGF noctoBepHO mpeBbIIacT pe3ysbTaThl 310PO-
BBIX JKMBOTHBIX Ha BCEX CPOKax Pa3BUTHS IapasHTa
KaK B JIETKHX, IICUCHH, CEIE3CHKE, TaK U B TOJIOBHOM
mosre (p=0,0051). BHyTpurpynmnoBoii anaius A0cTo-
BEPHBIX OTJIHYNH HE BBIIBUIL

Okcmpeccuss B TKaHM Jerkux ErbB-2/HER2-
Neu Ha 7-¢ CYTKM pa3BHUTHS Ilapa3uTa COCTAaBHJIA
0,160 otHocutenbHbix eauHUIl (95% JAW: 0,094-
0,225), na 14-e cytku - 0,225 OTHOCUTENBHBIX €IH-
uur (95% AW: 0,152-0,297), na 21-e cyrku - 0,287
(95% JN1: 0,239-0,335), 28-e¢ cyrku - 0,276 (95%
JN: 0,220- 0,331), 35-¢ cyrku - 0,326 (95% OU:
0,252-0,400), 42-¢ cytku - 0,436 (95% JUW: 0,338-
0,534) OTHOCUTENBHBIX €IUHUIL.

B Owonrarax Tme4YeHHM SKCIEPHUMEHTAIBHBIX
KMBOTHBIX YpPOBEHBb BBIpaKeHHOCTH ErbB-2/HER2-
Neu na 7-e cytku 0511 0,179 OTHOCHTEIBHBIX €IMHHIT
(95% JIN: 0,114-0,244), na 14-e cyrku - 0,259 (95%
JUW: 0,219-0,298), na 21-e - 0,226 (95% AU: 0,166-
0,286), 28-e cyrku - 0,185 (95% JU: 0,144-0,225),
Ha 35-¢ cytku - 0,169 (95% JU: 0,103-0,234), Ha 42-
e cytku - 0,129 (95% AU: 0,076-0,182) otHOCHTEB-
HBIX €IMHUII.

YpoBeHb 3KCHPECCHH HCCICIYEeMOro I'eHa B
CEJIC3CHKE KPBIC K 7-M CyTKaM I10CJIC MHBAa3HU COCTa-
Bua 0,190 (95% JAW: 0,139-0,240) oTHOCHTEIBHBIX
equaAI, K 14-m - 0,271 (95% JAW: 0,192-0,349),
21-m - 0,295 (95% JU: 0,210-0,380), k 28-m - 0,226
(95% J: 0,172-0,280), x 35-m cyrkam - 0,224 (95%
Jn: 0,137-0,312), x 42-m - 0,260 (95% AU: 0,182-
0,338) OTHOCUTEBHBIX €IUHUIL.

PesynbraThl WCClIEIOBaHUS TIOKa3ald, 4YTO
9KCTpeccus B rojoBHOM Mo3re ErbB-2/HER2-Neu na
7-¢ cyrku cocraBwia 0,131 (95% AU: 0,092-0,171)
OTHOCUTENBHBIX eauHull, Ha 14-e - 0,133 (95% JAU:
0,069-0,196), na 21-e - 0,042 (95% HAW: 0,019-
0,065), na 28-¢ - 0,023 (95% JAU: 0,008-0,037), 35-¢
- 0,018 (95% JU: 0,007-0,029), na 42-¢ - 0,016 (95%
JU: 0,006-0,025) OTHOCUTEIBHBIX €IUHUIL.

BeisiBiieHo, uto skcnpeccust ErbB-2/HER2-Neu
JOCTOBEPHO BBIIIE PE3yIbTATOB SKCIPECCHH 37I0PO-
BBIX JKMBOTHBIX Ha BCEX CpPOKaxX pa3BUTHS TOKCO-
maasM BO Bcex wu3ydaeMbix opranax (p=0,0051).
BayTpurpynnoBoii aHaau3 JOCTOBEPHBIX OTJIMYUHN HE
BBISIBUII.

Okcnpeccust GLI B TKaHSX JNETKHUX >KUBOTHBIX
K 7-M CyTKaM II0CJI€ 3apaKCHHs TOKCOILIa3MaMH CO-
crasuia- 0,105 (95% OUW: 0,080-0,131) oTtHOCHTEB-
HBIX euHuUIL, K 14-M - 0,109 (95% JIU: 0,099- 0,120),
Kk 21-m - 0,091 (95% [AU: 0,072-0,110), x 28-m -
0,108 (95% JU: 0,091-0,125) OTHOCHUTENHHBIX €IU-
Hutl, K 35-m cytkam - 0,113 (95% JU: 0,102-0,123),
K 42-m cytkam - 0,112 (95% [AU: 0,099-0,124) otHo-
CHUTEIbHBIX €IUHHUII.
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B cBoro ouepenb, YpOBEHb DKCIPECCUU H3Y-
4aeMOro MPOTOOHKOTEHa B MEYEHU KPBIC HAXOIUIICS
Ha otmetke 0,188 (95% HAU: 0,146-0,229) otHOCHU-
TEJIbHBIX EIUHUI] HAa 7-€ CYTKH DKCIIEpUMEHTA, Ha 14-
e cytku - 0,162 (95% AU: 0,093-0,232) otHOCHTENH-
HBIX eAnHUI, Ha 21-e cytku - 0,115 (95% JU: 0,060-
0,171), na 28-¢ cyrku - 0,129 (95% AW: 0,098-
0,161), na 35-¢ cyrku - 0,108 (95% AU: 0,101-
0,114), na 42-e cyrku - 0,082 (95% JI1: 0,054-0,109)
OTHOCHUTEIbHBIX €AMHHII.

CpaBHUTENBHBIA aHANIN3 MTOKA3all, YTO B Celle-
3€HKE IMOKa3aTellb BHIPAKEHHOCTH T'€Ha Ha 7-€ CYTKH
uccnenoBanus Ovu1 pased 0,388 (95% JAU: 0,300-
0,476) oTHOCUTENIbHBIX eauHul, Ha 14-¢ - 0,338
(95% JAN: 0,232-0,444), na 21-e cytku - 0,297 (95%
JAU: 0,158-0,435) OTHOCHTETHHBIX SAWMHHI], Ha 28-¢
cytku - 0,308 (95% JU: 0,140-0,476), Ha 35-¢ cyTKH
- 0,226 (95% JAW: 0,131-0,322), Ha 42-¢ cyTku -
0,124 (95% JH: 0,082-0,166) OTHOCHUTENHHBIX €IU-
HUII.

B Transx romoBHoro mosra skcnpeccus GLI
7-M cyTkam mocie 3apaxenus coctasuia 0,308 (95%
JAW: 0,234-0,382) OTHOCHUTENBHBIX COUHUIL, K 14-M
cytkam - 0,342 (95% AU: 0,264-0,421), k 21-M -
0,325 (95% JH: 0,181-0,470) OTHOCUTENBHBIX €IU-
Hull, K 28-M cytkam - 0,459 (95% JU: 0,325-0,594)
OTHOCHTEJbHBIX eauHull, Kk 35-m cyrkam - 0,339
(95% I1: 0,264-0,414), x 42-m cytkam - 0,199 (95%
JU: 0,147-0,251) OTHOCHUTEIBHBIX ¢IHHHII.

BrIsSIBIEHO TOCTOBEpPHOE OTIMYHE OT «YUCTOH
WHBa3MM» Ha BCEX CPOKAaX pa3BUTHS I[apa3uTa
(p=0,0051). B cBoto ouepenp, OTINYMNA BHYTPU SKC-
MEPUMEHTANBHOI TPYIIBI B 3aBHCHMOCTH OT CTaHH
Pa3BUTHS TOKCOITIA3M, HE BBIIBJICHO.

Okcnpeccust aHTHOHKoreHa 7P53 B TKaHSX
JIETKUX K 7-M CyTKaM IOCJIC¢ WHBA3UU JKCIICPUMEH-
TambHBIX caMoKk coctaBuia 0,140 (95% JAU: 0,104-
0,175) oTHOCHTENBHBIX eAWHHI], K 14-M CcyTkam -
0,171 (95% JU: 0,128-0,213), xk 21-m cyTkam - 0,159
(95% 1U: 0,126-0,193), x 28-m cytkam - 0,166 (95%
JU: 0,124-0,208), k 35-m cyrkam - 0,154 (95% J1U:
0,120-0,189), x 42-m cyrkam - 0,160 (95% JIU:
0,118-0,202) OTHOCHUTEIBHBIX €IMHMII.

B TkaHSX TIeYeHW SDKCIIpeccHs HCCIeIyeMOTo
AHTHOHKOTEHA Ha 7-¢ CYTKH IOCJe 3apaKeHHUs ObLIa
0,190 (95% JIN1: 0,139-0,240) OTHOCHTEBHBIX €M~
Hui, Ha 14-e cyrku - 0,271 (95% JU: 0,192-0,349)
OTHOCHUTEIBHBIX eauuull, Ha 21-e - 0,295 (95% JIU:
0,210-0,380), na 28-e cytkwu - 0,226 (95% JAU: 0,172-
0,280), Ha 35-¢ cyrku - 0,224 (95% JU: 0,137-
0,312), na 42-e cytku - 0,260 (95% JIU: 0,182-0,338)
OTHOCHUTEIbHBIX €AMHHII.

B cenesenke ypoBeHs 3kcnpeccun 7P53 Ha 7-¢
cytku goctur 0,399 (95% HAU: 0,327-0,470) oTHOCH-
TEeNbHBIX eaunmIl, Ha 14-e¢ cytku - 0,399 (95% JU:
0,327-0,470), na 21-e cyrku - 0,389 (95% JAU: 0,327-
0,470), na 28-¢ - 0,386 (0,291-0,481), na 35-¢ - 0,408

(95% AN: 0,325-0,490), na 42-e cyrku - 0,327 (95%
JU: 0,225-0,429) OTHOCUTEIIBHBIX €IUHUIL.

DKcrnpeccusi aHTUOHKOTeHa 7P53 B TOJIOBHOM
MO3re KpbIC K 7-M CyTKaM oTMeueHa Ha yposHe 0,149
(95% JU: 0,100-0,197) OTHOCHUTENBHBIX CIWHUII, K
14-m - 0,219 (95% AU: 0,181-0,256), k 21-m - 0,259
(95% IU: 0,177-0,340), x 28-m cyrkam - 0,190 (95%
JU: 0,139-0,240), x 35-m cytkam - 0,190 (95% U:
0,139-0,240), k 42-m cyrkam - 0,242 (95% [U:
0,174-0,311) OTHOCHUTENBHBIX CIUHUII.

BrIsiBIIEHO 1OCTOBEpHOE OTIMYHUE HKCIPECCUU
AHTHOHKOTEHA B CTOPOHY YBEIMYEHUS BO BCEX H3Y-
YaeMbIX OpraHax B CPaBHEHUU C KOHTPOJIBHOM IpyIi-
moit (p=0,0051). Cuna skcrpeccur Ipu BHYTPUTPYII-
MTOBOM CPaBHEHHWH JIOCTOBEPHO HE OTINYAIACh.

O6cy:xnenue. Pe3ynbTarbl MPOBEIEHHOTO HC-
CJIEIOBaHNA TOKa3bIBAIOT, YTO TOKCOIJIa3Ma MOXKET
BBI3BIBATH YBEJUUEHHE HKCIPECCUU MPOTOOHKOTEHOB
cypsusuHa (BIRCS), stmnepmanbaoro daktopa poc-
ta (ErbB-2/HER2-Neu), GLI, ¢axropa pocra sHmoO-
tenus cocynoB (VEGF) ¢ oqHOBpeMEHHBIM YCHIICHH-
eM paboThl aHTHOHKOTeHa TP53.

UzBectHO, uTo 3kcnpeccust VEGF moxer mpu-
BECTH K WMHHUIMAIMKA T'€HETUYECKOH IpOrpamMMbl aH-
THOTEHe3a, BKIIIOYAIOUICH CHHTE3 M CEKPEUHUIo J0-
MOJIHUTENILHBIX aHTUOTEHHBIX (hAaKTOPOB IO MPUHITHU-
Iy TOJI0KUTEIHHOM 00paTHO CBs3H [5].

B cBoto ouepenp, 6€0K CypBUBHH (KOJUPYET-
cs renom BIRCS) - unen cemeiictBa IAP Genkos,
Y4acTBYET B KOHTPOJIE KIETOYHOTO JIEIEeHUs, PEeTyJis-
MU amonTo3a, anruoreHese [6]. CypBUBHH ceJCK-
TUBHO 00pa3oBBIBaeTCS B Hauboliee pacipocTpaHEH-
HBIX OITyXOIIIX YEeNOBEKa W BBHI3BIBAET PE3WCTEHT-
HOCTH OITYXOJIEBBIX KIIETOK K IMPOTHBOOIYXOJEBHIM
areHTaM ¥ MOHHU3UPYIOIIUM U3TYYCHUSIM.

GLI He skcnpeccupyercs B OONBITUHCTBE TKa-
HEll B TOCTHATAJIHHOM MEPHUOJAE Pa3BUTHS, HO €ro
MPHK mnpucyrcTtByer B 3MOpPHOHAIBHBIX KIIETKaX.
Baxnyro pons sxcnpeccusi GLI urpaer B Tymopore-
Hese. ['mmepakcrpeccrus 3TOro TeHa OTMEYeHa MpH
0a3aJbHOKIIETOYHOM paKe W MeIyuo0nacToMe, TIu-
obnactoMe M pabJIOMHOCAPKOME, MEIaHOME, pake
KEITyIOYHO-KHIIEYHOTO TPaKTa, TOJICTOM KHIIIKH,
MOJIOYHOU JKeNe3bl, JIETKUX, IEYeHH, MPOCTAThl H
TIOKEITYTIOYHOH skerne3sl [7].

TI'en HER2, usBecTHbIM Takxke Kak C—erbB-2
mwm HER2/neu, sBiseTcs mpeacTaBUTENIEM CEMERCT-
Ba pEIENnTOpPOB SMUAEPMANbHOrO (aKTopa pocTa
(EGFR). I'pynma y4eHbBIX MOKa3aja, Y4TO THUIEPIKC-
mpeccuss HER 2/neu xapaxrepHa mis paka mpezcra-
TEJIbHOM KeJie3bl, XKeITyAKa, MOKENYyI0UHOHN Kee3bl
[8].

Cpeny reHoOB-CyIIPecCOPOB CaMbIM HW3BECTHBIM
SIBJISIETCSI aHTUOHKOTeH TP53. B HOpManpHOU KIIETKE
p53 maccuBeH, HO MPH YPE3BBIYAWHBIX COOBITHIX aK-
TUBUPYETCS U UTPAET POJIb «CTpaka reHOMay - aKTH-
pupyer cucrtemy penapanuu JIHK. Eciu JTHK mo-
BpeXJeHa, p53 3anepKuBaeT MUTO3 JEISIIUXCS Kile-
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TOK, Oyokupys nepexon u3z Gl-¢asel B S-¢a3y u npe-
JIOCTaBIISIl CHCTEME pemapaniil BpeMs YCTPaHUTH
noBpexaeHus. OMHAKO €CIU )K€ YCTPAHUThH TOBPEXK-
nenus [IHK He ynaercs, pS3 BKimrouaeT mporpammy
ru0eIn KIeTOK — armonTo3 [9].

BriBoa. HBa3us TOKCOILUIa3MaMU CaMOK KpPBbIC
B J103€ 25 TaXU30UTOB TOKCOIIa3M Ha 1 T MaccChl Tela
*KUBOTHOTO (5000 TaxM30UTOB HAa CAMKY) IIPUBOJUT K
pOCTYy  BKCIIPECCHM TPOTOOHKOTEHOB CYPBHBHHA
(BIRC5), smumepmanbroro ¢akropa pocra (ErbB-
2/HER2-Neu), GLI, dakropa pocta s3HAOTENIHS COCY-
noB (VEGF) m akrtuBaruu aHTHOHKOTeHa 1P53 B
TKaHSX JICTKUX, [ICUYCHH, CEJIC3CHKH, TOJIOBHOIO MO3-
ra Ha BCEX CPOKax HaOJI0ICHUSI.
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TOKCOITIA3MO3, KAK ®AKTOP, BIUAIOIIHH
HA U3BMEHEHHE 5KCIIPECCUH
IIPOTOOHKOI'EHOB Y IIPOMEXYTOYHOI O
XO35IUHA B 9KCIIEPUMEHTE

Hawunckas E.C., Cemenos B.M.

Pestome. Tokconnasma nogvliuaem 3KCAPECCUIO
cypsuseuna (BIRC5) 6 mxanu neekux oo 0,013
omHocumenvublx — eounuy, nevenu — oo 0,038
omHocumenvublx — eounuy, cenesenku — 0o 0,061

OMHOCUMENbHBIX eOUHUY, 2011081020 Mo32a — 0o (0,050
omnocumenvhwvlx edunuy. Oxcnpeccus VEGF 6 neexux
sospacmaem oo 0,034 omunocumenvuvlx eOuHuy, 6 -
neuenu — 00 0,041 omnocumenvHvlx eOUHUY, 8 Celle3eHKe —
0o 0,063 omnocumenbHblx eOUHUY, 8 MKAHAX 20JIO8HO20
moszea - 0o 0,080 ommnocumenvhvix eounuy. Ommeuen
pocm skenpeccuu ¢ mranu neekux ErbB-2/HER2-Neu oo
0,436 omnocumenvuvix eounuy, newenu — oo 0,259
OMHOCUMENbHLIX  eOuHuy, 6 cenezenke — 0o 0,271
OMHOCUMENbHBIX eOUuHUY, 6 20108HOM Mo3z2e — 0o 0,131
omHocumenvuvlx eounuy. Oxcnpeccus GLI 6 mxawnsax
JIe2KUX HNOCle 3apadceHuss MOKCONAAIMAMU 803pacmaem
0o 0,113 omnocumenvhuix eounuy, 6 nevenu - 00 0,188, 6
cenesenke - 00 0,388 omnocumenvuvix eounuy, 6 MKAHIX
201081020 Mo32a — 0o 0,459 omnocumenvhvix edunuy.
Buisenen pocm sxcnpeccuu anmuonxoeena TP33 ¢ mrausx
aeexkux 0o 0,171 ommocumenvuvix eOunuy, neueHu - 00
0,295, ceneszenxu - 0o 0,408, conoenozo mozza — oo 0,259
OMHOCUMENbHBIX eOUHUY,.
Knroueevie cnoesa:
NPOMOOHKO2EHbL, KDbICDL.
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