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B HacToALWen cTaTbe LMKNa 6bln NPOTECTUPOBaHbI MHOFOUNCIEHHbIE
pexumbl Bo3gencTema umknopocdara (LI®) n npenapatos AByLeno-
yeuyHon AHK (audHK) Ha acunTHyto dopmy onyxonu Kpebc-2 in situ
Ha Mbiwax nuHun C57Bl n CBA. MNoka3aHo, YTo CUHepruyeckoe
fencreume yutoctatrka LI® n npenapaTtoB KpOCC-NTMHKAPOBaHHOM
AuJHK yenoBeka 1 nococa MeeT BblPaXKeHHbIN TOKCUUYECKNI
3bPeKT Ha XKMBOTHBIX C Pa3BUTLIM aCLITOM, O YEM CBULETENbCTBYET
rMCTONOrMYECKUIA aHaNM3 OPraHoB 1 TKaHeN SKCnepuMeHTaNbHbIX
KMBOTHBIX. B TO e BpemsA 1Ccrnosib30BaHMe CMeCcy HaTUBHOIO U KPOCC-
NUHKMpOBaHHOro npenapatos AuJHK yenoseka 1 1ococsa NpUBOANT
K AOCTOBEPHOMY YBENUYEHNIO CPEeHEN MPOJOMKNTENBHOCTY

YKM3HW XKMNBOTHbIX. YCTAaHOBJIEHO, YTO MOBTOPHblE MHbeKLMKn LD,
[onosHeHHble obpaboTkoi npenapatamu aufHK, nmetot Hanbo-

nee BblpaXeHHbI MPOTUBOPAKOBbIN 3PpdeKT. [loBTOPHOE BBEeeHNe
npenapaToB BO34ENCTBYET Ha KNETKU, HAXOAVBLUMECA BO BpeMs
npeabiayLwmx 06paboToK B HEUYBCTBUTENbHOW dase KIeTOYHOro
unkna G2-M. Tpex- unn YeTblpexkpaTHOe NOBTOPEHME TepanesTu-
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YyecKmx npoueayp NPUBOAUT K MaKCMMaibHOW SIMMUHALIN CTBOSO-
BbIX MHULMUPYIOLLMX pakoBbIx Knetok (CUPK) n3 onyxoneBow macchl.
PaspaboTaHa cxema MHBbEKLUIA MpenapaTos, NPYBOAALLAA K OfHO-
BPEMEHHOI NOMHON pe3op6LMM NepPBUYHOrO acLmTa Y BCel KCre-
PUMEHTaNbHOW rPYMMbl >KUBOTHbBIX, AOCTUralOLEeN cemy—-AeBATH-
cyTouHow dasbl pemmccmmn. OgHAKO TaKoW pPeXxrnmM He No3BonAeT
n36exkaTb pPa3BUTUA BTOPUYHON OMyXOn B aCLIUTHOW MW CONUAHOM
bopme, uTo, NO-BUJNMOMY, CBA3AHO C MUFPaLIMen KNeToK acyuTa

B 6iM3nexalyme TKaHu nnm coxpaHeHnem xumsHecnocobHoctn CHPK.
[lononHuTeNnbHO NpoBefeHHble MacluTabHble natoMmopdonornyeckre
nccnefoBaHNA CBUAETENbCTBOBANN O TOM, UTO, MOMUMO BTOPUYHbBIX
onyxonen, rmbesb XMBOTHbIX OnpeaenseT Pa3BMBaOLLAACA CUCTEM-
Haa BocnanuTenbHaa peakuna (CBP) n ee TepmrHanbHas cTagna —
nonunopraHHasa HegoctatouyHocTb (MOH). ChopmynrpoBaHbl
6a30Bble NONOXKeHVA KOHLeNLUMM Tepanum acLUTHOro paka Kpebc-2,
No3BOSIAOLLME MNOTHOCTBIO SIMMUHUPOBATL MEPBUYHBIN aCLUT.

Kniouesble cnoBa: asyuenouyeuHasn JHK; unknodocdan; acumt
Kpebc-2; cTBONOBbIe MHULUMPYIOLIME PAKOBbIE KIETKMW; PEMUCCUS;
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In the present paper, we report a series of experiments
where multiple regimens of CP and dsDNA injections
were tested for targeting the ascites form of murine
Krebs-2 cancer in situ. We show that combining CP
with cross-linked human and salmon dsDNA results

in a synergistic toxicity for ascites-bearing mice,

an observation supported by a histopathological
analysis of organs and tissues of experimental animals.
By contrast, using a composite mixture of native

and cross-linked human and salmon DNA after CP
injections leads to a significa tincrease in the average
lifespan of the treated mice. Furthermore, we demon-
strate that repeated rounds of CP +dsDNA injections
result in a dramatic anticancer effect. The timing

of injections is chosen so that they target the cells
that are insensitive to the previous treatments as they
were in the G2/M phase. 3-4 rounds of injections are
needed to eliminate the subpopulation of tumor-
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initiating cancer stem cells. Our experiments
identified the egimen when complete resorption

of the primary Krebs-2 ascites occurs in all of the
treated animals, followed by a remarkable remission
period lasting 7-9 days. Yet, this regimen does not
prevent secondary site metastases (either solid or
ascites form), which is likely caused by the migration
of ascites cells into adjacent tissues or by incomplete
eradication of cancer stem cells. To address these
and other questions, we expanded the study and
performed a histopathological analysis, which
indicated that secondary metastases are not the only
cause of death. In fact, many animals displayed
unfolding systemic inflamm tory reaction which was
culminated by multiple organ failure. Thus, we have
developed a concept for treating the ascites form

of Krebs-2 cancer, which allows the primary ascites
to be eliminated.

Key words: double-stranded DNA; cyclophosphamide
(CP); Krebs-2 ascites; tumor-initiating stem cells;
remission; NER; homologous recombination; systemic
inflamm tory reaction; multiple organ failure.
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BE/IEHHE B MPOOJIEMATUKY JICUCHUS! MaTUTHU3UPOBAH-
HOTO aCIIUTHOTO paka ObUIO CIETaHO B MEPBOH cTarbe
HacTosiiero uukia uccnenposanuii (Ilorrep u ap., 2016).
OCHOBHOE €T0 TOJIOKEHHE COCTOUT B TOM, 4TO, HECMOTPS
Ha IIMPOKO NPUMEHSEMbIE METOAbI IUTOPEIYIUPYIOMIEH U
ropmoHanbHOM Tepanuu (bioxun, [lepeBogunkosa, 1984;
Jlaift, 1986; Brenner, 1986; Crenuna, 2006; becranos u ap.,
2013), B COBpeMEHHOH MEIUIIMHCKOM MTPAKTHKE OTCYTCTBYET
METO/I TTOJTHOTO M3JIeYeHUs] OOJBHBIX OT aCHUTHOW (hOPMBI
paka. B mukie mpeacTaBiaeHHBIX padoT MIaBHOHM LENbI0 MC-
CJIC/IOBAHHH SIBIISIETCS TOUCK PEXHMMa MU3JICUCHHS aCIIUTHOTO
paka Ha Mozesiu oryxonu Kpeoc-2 y Mbimiei.
IIpoBeneHHbIE PKCHEPUMEHTHI MPEABIAYIIETO pas3jiena
IIMKJIA JIAJIM OCHOBaHME CYUTATh, YTO CHHEPTUYHOE AeHCTBHE
nukiopochana (L[P) u ayuenoueunoit JTHK (nuIHK)
OKa3bIBAET Pa3pyIINTEIbHOE JEHCTBHE HA CTBOIOBBIC
nHunuupytommue pakossle kiaetku (CHPK), uro npuso-
JIUT K HEIIEPEeBHBAEMOCTH KJIETOK 00pabOTaHHOTO acuuTa
B BHJIE COIMAHBIX TPAHCIUIAHTATOB. MOXHO OBIIO 10JIararh,
yto pexumsl BBeaeHus LId+/IHK (1-12, 18-30 1 mocne
nabekuun 1{PD) u HOBast KOMIIO3UIUS JABYX Mpenaparos,
COCTOSIIIAsl U3 CMECH HAaTUBHOM M KpPOCC-TUHKMPOBAHHOMN
m/IHK (ICL-DNA), mo3BosT MOTHOCTHIO IPaIHIIPOBaTh
[IPUBUTBHIN U PA3BUTHINA ACLIUTHBII TPAHCILIAHTAT U COCTaBAT
OCHOBY HOBOH TEpareBTUUYECKOM CTPATErMH JICYEHUs paka.
JutenbHas peMuccusl B Pa3BUTHH ITPUBUTOTO ACIUTHOTO
rpadra, oOHapyxeHHast B pabore (Alyamkina et al., 2015),
Mo7Ipa3yMeBasia BO3MOKHOCTD U3JICUEHHNS MBIIIEH OT acIuT-
HoH (opmbl paka Kpebde-2.

B Hacrosei 9acTH 1KIIa aciuT 00padaTsIBaIN HEMOCPe -
CTBCHHO B OpraHM3Me MEIIH. [IpoTecTrHpoBamy pa3mudHbIe
CXEeMbI COBMECTHOI'O BBEJICHHSI OJTHOW MJIM HECKOJIbKUX UHb-
ekuui nurocraruka [{® u pa3HbIX coueTaHUi IpenaparoB
nuJIHK. HekoTtopble cxembl JOMOJMHWIN BBEICHUEM aHTH-
OMOTHKA TCHTAMUIIMHA [T KYIUPOBaHHS OAKTEPUAIBHOTO
3apa)KeHUs JKUBOTHBIX, & TAKKE aKTUBAIIMEH aTalITHBHOTO NM-
myHuteta (AUW) v TpaHCIUTaHTAIMEH KIICTOK KOCTHOTO MO3Ta
(KKM). B sxcniepumeHTax OLleHUBAIN COCTOSTHUE KUBOTHBIX,
MIPOIOIDKUTENIFHOCTD WX JKW3HHU, CTETIEHb PA3BUTHS aCIUTA.
IToruOmux >KHBOTHBIX ITOIBEPTAITH ITATOMOP(OIOTHIECKOMY
AHAJIU3Y C IIeJIbI0 BBIICHCHUS TIPUYHH THOCTIH.

MaTtepwuanbl n metogbl

[ToppoOHast nHGOpPMaIHsT O METOAAX MCCIIEIOBAHMS, DKCIIE-
PUMEHTAIIBHBIX )KUBOTHBIX, OITyXOJIEBOI MOZIEIH, TTOTYYEHUH
npenapara JJHK uenoBeka u yococs, moaroroBke Kpocc-
JUHKHPOBAHHOTO HUTpOreH-mycTapaoM npemnapara JJHK,
aTaKe aHaJIHM3 MEPEBUBOYHOTO MOTEHIINATAa 00pabOTaHHBIX
ex vivo nipenaparom JIHK knerok acunra KpeOc-2, naxons-
mmxcst mof BoszaericteueM L{®D, u ctaructuyeckast 0opadboTka
JIAHHBIX TIPEZCTaBICHBI B paszene «Marepuaabl 1 METOABDY
B IIPEIBIAYINEH CTaThe HACTOSIIEro IMKJIA MCCIIEeTOBAHUH
(ITortep u ap., 2016).

BeepeHue npenapatoB uuknopocdaHa,

ak3oreHHoi JHK v aHTMGMOTMKA reHTaMLVHA

Jlnst Toro 9yToOBI H30€KaTh THOEIIN MBIIICH OT TOKCHYECKOTO
HeﬁCTBHﬂ pa3pyliaronnuxcs pakoBbIX KJICTOK, 31€Ch U BE3/C
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Pexnmbl 3pagunkauum nepBuYHoro acumta Kpebe-2 couetaHnem
umknodocoaHa 1 npenapatos AByLenoyeyHon JHK

Jlajiee UCI0JIb30BAJIA YEThIPEX- WX MSITUIHEBHBIA ACLIUTHBIN
rpadT, MOTYYCHHBINA B pe3y/IbTaTe MPUBUBKA 2 MITH PAKOBBIX
KJIETOK (KO BpeMeHH 0OpaOOTKH IpernapaTaMy KOJHYECTBO
ACLIUTHBIX KJIETOK jocturano 250-300 miH 1 00beM aciuT-
HOW KMJKOCTH COCTaBIISUT B cpenHeM 1,25 mi).

[urocrarnk 1P BBoAMIN MBIIITaM BHY TPUOPIOIINHHO (B/0)
B 03¢ 50 win 100 Mr/Kr Beca )KMBOTHOTO (CyMMapHas 1032
JUTsT BceX MbImei coctapisiia 300, B HEKOTOPBIX CITydasix
400 mr/KT) OHO-, BY-, TPEX- WM YETHIPEXKPATHO, YTO OT-
MEUEHO B Ka)KJIOM KOHKPETHOM KCHEPUMEHTE.

Ipenapatsr nu/IHK: ssDNA (maruBnas JJHK mococs),
hDNA (narusnast IHK uenoseka), ICL-ssDNA (kpocc-muH-
kupoBannas JIHK nococs), ICL-hDNA (kpocc-nuHKu-
posannas JIHK uenoseka), ssDNAmix (cMech: HaTHBHAA
JHK nococs/kpocc-muaknposannas JJHK nmococs 3/1 wmu
5/3), hDNAmix (cmeck: HaruBHas JIHK uenoBeka/kpocc-
muakuposanHas JJHK genmoseka 3/1 wnm 5/3) BBoamumm B/0O
B 03¢ 0,5—1 Mr Ha HHBEKIUFO KaXIbIe 1, 2 v 3 4 (CyMMapHO
o 6 mr JIHK Ha mbims 3a 12 4). BpemenHbsle MHTEpBaJIbI
BBEJICHHS TIpenaparoB JUOO OMHMCAaHBl HEMOCPEICTBEHHO
B TEKCTE, JTNO0 N300pa’KeHbI CXeMAaTHYECKH Ha COOTBETCTBY-
ronux pucynkax. Pexxumsl BBeaenus JJHK: 1-12, 18-30,
1-20, 20-36 1 mocne nabeknun L{®. BriOop mpoMexyTKoB
BpemeHu uHbekUUi npenapara AuJAHK nocne BBenenus
L[® ObL1 CBsI3aH C IKCIICPUMEHTAIBHO OOHAPYKEHHBIM Bpe-
MEHEM MOSBJICHHUS U PETapaniil IBYIIETIOYEIHBIX Pa3pPHIBOB,
SIBIISTFOIIMXCS] MHTEPMEIUATaMU peTapaiy MeKICTIOUCTHBIX
CIIMBOK, MHAyIHpoBaHHbIX LIMD, n ObL1 NpuBsI3aH K HEMY
(Dolgova et al., 2014).

AHTHOMOTHK Te€HTaMHIMH BBOJHWIN KUBOTHBIM B/O IO
0,2 Mr/mblIb yepe3 Kaxaple 1-2 cyT B Te€4€HHE Mecsila OT-
HOCHTENBHO Hadasia SKCIIePUMEHTA.

AKTMBaLMA afanTUBHOro MMMyHMUTETa

J171st akTHBAINHN Y SKCTIEPUMEHTAIBHBIX KUBOTHBIX AW BBOZIH-
mm ipenapar HatueHO# JIHK uenoseka («Ilanaren») uepes 1,
2 u 3 cyT nociie nocieaser uabekiuu LD no 500 Mxr/mbIiib
(Alyamkina et al., 2010c).

I'IepecanKa KNeToOK KOCTHOIro mo3ra

Hns monydenuss KKM ucnonb3oBanu 310pOBBIX MbILLIEH-
JIOHOPOB MCIIOJIBb30BaHHBIX JIMHUH. KIIeTKH KOCTHOTO MO3ra
BBIMBIBAJIM pacTBOpoM PBS 13 Gounbiinx 6eproBbIX KOCTEH,
npomeiBamu cpenoit RPMI-1640, mogcunteiBamu B Kamepe
T'opsieBa 1 BBOAMIIM B XBOCTOBYIO BEHY SKCTIEPUMEHTAIEHBIM
JKMBOTHBIM B KosinuecTBe 200 ThIC. KJIETOK/MBIIIb.

MNaTtomopdonornyeckuii aHanms

TKaHel 1 OpraHoB MbliLuein

Kycouku opranos ¢pukcuposaiu B 4 %-M napadopmanbieri-
Jie, 00e3BOXKMBAIIN B CITUPTAX BO3PACTAIONIECH KOHIICHTPALHH,
MPOCBETIISUIN KCHIIONIOM, 3aJTiBaiu B napaduH. [TapadguHoBblie
Cpe3bl TOJIMMHON 10 5 MKM OKpAaIINBaId T€MaTOKCUINHOM
n 03uHOM (BonkoBa, Enenkuit, 1971). IIpocmotp npenaparos
1 MUKPO(DOTOCHEMKY IIPOBOJIMIN Ha CBETOBOM MHKPOCKOIIE
Axiolmager ZI (Zeiss, I'epmanms).

OueHKa pemuccum acuntHom onyxonu Kpebc-2
O pemuccun 3a00JeBaHUS CYIIIA BH3YaIbHO: «YXOIOM»
acliuTa CYyuTaJlIn COCTOAHHMEC MBIIIH, KOIJa BHEIIHHI BU/J
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JKUBOTa COOTBETCTBOBAJI BUAY MHTAKTHOI'O XUBOTHOTO
U TIOSIBIISUTMCH XapaKTepHbIe PyOIlbl, CBHIETEIbCTBYIOIIUE
0 PE3KOM YMCHBIIIEHUU 00BeMa KHIKOCTH, HaXOMSIICHCS
B OPIOIIHO# MOJIOCTH.

Pe3ynbratbl

B HavanbHbIX 3kcniepumenTax Ha inHusIxX C57B1 u CBA Gbuio
MOKa3aHo, 4To HHbEKIMH LD B MOHOpEKNME HE3HAUUTEIIHBHO
BIIMSIIOT Ha pa3BuTHE acuuTHOH omyxomu Kpede-2 (ITorrep
u j1p., 2016). Pe3ynbraThl HACTOSIIETO UCCIIEI0OBAHMUS OpPTaHU-
30BaHbI B BUJIE HECKOJIIBKUX CEPHI SKCIIEPUMEHTOB, OTpaxa-
IOIINX OTNPEETICHHYIO JIOTHUECKYIO JINHUIO. B cpaBHEHMSIX,
MIPUBEJICHHBIX HA PUCYHKAX, [IPEACTABICHBI JM00 Hanboee
3¢ PeKTUBHEIC, THOO0 TEMOHCTPHUPYIOIIHIE ONPEICICHHYIO 3a-
KOHOMEPHOCTb PEXKHUMBI C UCTIOIB30BAHNEM TOTO HIIK HHOTO
npernapara. Mieonorns ucroib30BaHus: KOHKPETHOTO PEKHMa
o0cCysKaaeTcs 1Mo X0y ONMCaHUs HKCIICPUMEHTAIILHON YacTH
paboTHI.

KoHTpOJIbHBIMY 3HAYEHUSIMU B DKCIIEPUMEHTAX ObUTH BbI-
OpaHbl: cpenHss MpomomkuTenbHOCTD km3HN (CITK), mpo-
JIOJDKUTEIIBHOCTD JKU3HH MTOCIICJHETO )KUBOTHOTO B TPYIIIIE,
peMuccus B Pa3BUTHH acluTa U €€ NPOJOJDKUTEIBHOCTh
B TpyMIe. DTH MOKa3aTel UCIIOIb30BAIICE JUI XapaKTepu-
CTHKA 3()(PEKTUBHOCTH PEKUMOB.

XapakTepucTmka TOKCM4yeckoro

CMHEpPruyHoro aencrens uuknogpocdaHa

1 npenapaToB Kpocc-nnHKnposaHHom [IHK

NoCcocA 1 YesloBeKa Ha pa3BuTbIi acunuT Kpebc-2.
MepBan cepuaA sKkcnepnmMeHTOB

Panee ObUTO MOKa3aHO, YTO Kpocc-iuHKupoBaHHas A/ JHK
nococst (ICL-ssDNA) B coueranum ¢ I[P, Tak ke Kak
u nu/IHK gemoeka (hDNA), ucronb3yemast B COYCTaHHA
C LHUTOCTATUKOM, pa3pyllaeT TyYMOPOTE€HHBIN MOTEHIHAJ
00paboTaHHBIX aCIUTHBIX KIeTOK Kpebc-2, mepeBuBaeMbIx
B opme comuanoro Tpancruiantara (Dolgova et al., 2014;
[Tortep u np., 2016). ITpu 3Tom Bpemst BBeaeHus Takoit JTHK
nocne uHbeknun L@ mis mposiBIeHNs TEpaneBTHUECKOTO
s dexTa OTAMYANOCH OT BPEMEHHU BBEICHHUS Ipernapara
hDNA.

Bb110 cienano mpennonokKeHne, YTo MperapaThl YUCTHIX
ICL-ssDNA u (umm) ICL-hDNA B cuneprusme ¢ LId moryT
oOnajgarb BHIPAKEHHBIM TPSMBIM TE€PAIeBTUYECKUM JICH-
CTBHMEM Ha pa3BUTHINA acuuT. IIpoBeneHHbIE IKCIIEPUMEHTHI
CBHUIETEIILCTBOBAIIH, YTO UCII0JIb30BaHMe YHCTHIX ICL-ssDNA
n ICL-hDNA B coueranuu ¢ [{® kpaiiHe TOKCHYHO JUIs IKC-
NIEpUMEHTAIBHBIX MbllIed. [IpumMeHeHne Takoil Tepanuu
MIPUBOINT K THOENTN MBIIIEH, KaK MPEAIoaaraeTcs, oT pas-
BHBAIOIIEHCS CUCTEMHOM BocnanuTenbHoil peakiun (CBP),
nepexozsmeii B cericuc (Alyamkina et al., 2015). Beio BbI-
MIOJTHEHO HECKOJIBKO CepHi AIKCIIEPUMEHTOB C MOYACOBBIMHU
nnbekuusamu npenapara ICL-hDNA B cuneprusme c 1®.
Mpimm morudanu B pe3yiabTaTe pa3BUTHS XapaKTEPHOTO
CHMIITOMOKOMIIIEKca. bpur mpoBenen matomopgosioru-
YECKUM aHaJIu3 OPraHOB U TKAaHEH MBIIIECH U3 pa3IudHbIX
TPYII, B3ATBIX B arOHHCTHUYECKON (ha3e pa3BUTHUs OOJIE3HU
1 00pabOTaHHBIX NPHU PA3IUIHBIX PEKUMAX M Pa3INIHBIMU
npenaparamu AJIHK (puc. 1). [TomydenHsle pe3yasTaTsl CBU-
JIETEILCTBOBAJIN O BBIPAKEHHOM BOCIIAJIUTEIILHOM ITPOIIECCE
B OpraHM3Me SKCIIepUMEHTANBHBIX Mbliei. [Tokazaremsmu



Regimens for eradication of Krebs-2 primary ascites with
combinations of cyclophosphamide and dsDNA preparations

BO3/ICHCTBHSI HA OPTaHU3M >KUBOTHBIX SIBJISFOTCS, MPEKIIC
BCET0, TIOPAKCHUS TIEUCHN U CENIC3eHKH, a TaK)Ke BOCIIAJIH-
TeIbHBIC M3MCHCHUS B JICTKUX OTICIBHBIX MbIliei. Han-
Oosiee BBIPAKCHHBIC M3MCHCHUSI B IIEUCHU B BUJIC YYaCTKOB
HeKpobno3a ormedeHsl B rpymmax L@ +ICL-hDNA (1-12)
u [Id+ICL-hDNA (18-30). [yt BceX >KUBOTHBIX, BKITFOYAsT
KOHTPOJIbHYIO TPYIIIY, XapaKTePHbI 0YaroBbIC BOCIIATUTEIIb-
HBIC U3MEHEHHUS B JITKUX. DTH TMPOSABICHUS HanOojee BbI-
paxensl B rpynmnax [{@+hDNA (1-12) u Id+ICL-hDNA
(1-12), B KOTOPBIX BOCHAJIUTENBHBII IIPOLECC MPUOOpETaeT
KPYITHOOYAroBEIH XapaKTep U pacTpoCTPAHACTCS Ha IJIEBPY.
Kpaitasisa pexyknms muMpaTuaecKux (HOUTHKYIIOB CEIIC3CHKH,
XapaKTepHast /ISl BCEX )KUBOTHBIX B 3KCIICPUMEHTE, BEPOSITHO,
oTpakaeT (yHKIIMOHAIBHYIO HE3pEJIOCTh JaHHOTO OpTraHa.
K Takomy BBIBOIy TOATAIKABAET OTCYTCTBHE KaKOH-JINOO
MOP(]OIOrHIeCKOl BapuaOeIbHOCTH B TEUCHHE DKCIICPH-
MeHTa. OTCYTCTBYIOT (DOJIIHKYITBI C THITMYHON CTPYKTYPOH,
HET TCHICHIINU K KOMIICHCATOPHOW THUIEPILIA3UH (OJLUTHKY-
soB. KpoMe o0mux /i BCeX YKUBOTHBIX MATOJIOTHYCCKUX
W3MEHEHNH Cele3eHKH, OTMEUECH HEKPO3 IyJBITBl B TPYTIIE
®+ICL-hDNA (1-12). ITo BbIpa’k€HHOCTH IAaTOJIOTHU-
YECKHUX MPOSBICHUN B MCUYCHH U CEJIC3CHKE BBIACIISCTCS
rpymma [{®+ICL-hDNA (1-12), B KoTOpO# 3TH IPOSBICHUS
JIOCTUTAJN CTETIICHN HEKpo3a. B MeMOHCTpAIIMOHHOM JKCIIe-
PUMEHTE BHJHO, YTO 3KCIICPUMEHTAJIBHBIC MBIIIH, 00pado-
taaHble L{® n ICL-ssDNA (18-30), morubanu cyIecTBeHHO
paHbIIe, 9eM MBIIH, o0padoTanHeie ogauM LD (puc. 2, a,
KkpuBas L2).

Ha »ToM 1 mocienyromux pUCyHKaxX Ha WILTIOCTPALIUSAX
uHbeKIUi (puc. 2, a3, 63, 3; puc. 3, a3, 63, 83, 23; puc. 4, a3,
63; puc. 6, 3) cxeMaTUYHO U300paKeHa TUHAMHUKA HAKOILIC-
HUSL, peTIapaliiil ¥ HCYE3HOBEHNUS ABYIICTIOYEIHBIX PAa3PHIBOB,
BBI3BaHHBIX AeiicTBueM uurocraruka L{®. CruiomHbIMu Jn-
HUSIMU H300PayKCHBI PaHEe MOTyYCHHBIC IKCIICPUMEHTAIBHBIC
JTaHHBIE, ITYHKTHPOM — MIPEIIIOIIOKUTEIBHBIN Iy Th Pa3BUTHS
penapaTUBHBIX COOBITHH Ha OCHOBAaHHH YXKE MMCIOIIUXCS
nmansbix (ITorrep u mp., 2016; Dolgova et al., 2014).

[TaTonornueckre N3MEHEHMs XapaKTepU3yeTCs KpailHe He-
TaTUBHBIM IIPOTHO30M JUTSI BEDKUBAEMOCTH IKCIICPUMEHTAITh-
HBIX MbIILIEH. B 3T0l CBsI3U B OCIEAYIONINX SKCIIEPUMEHTAX
HCII0JIb30BAIACh CMECH KPOCC-JIMHKMPOBAaHHON M HATHBHOMN
nu/IHK, xotopas okazajgach MEHEe TOKCMUHOH U B TO K€
BpeMsI IEMOHCTPUPOBAJIa BEICOKHH TepaneBTHYeCKuil 9 exT
(cM. criemyromuit pa3men).

XapakTepucTuka cMHeprmnyeckoro aencrema
yuknodpocdaHa n npenapatoB hDNAmix n ssDNAmix,
NPUBOAALLEro K 3ameAsIeHNIO Pa3BUTUA acymTa
Kpebc-2. Bropas cepus 3KCNepuMeHTOB

OKCTIEpUMEHTHI C HCIIONIb30BaHNEM ONHOW mHbeKnn LD
¢ manpHeHmed oO0paboOTKOW pa3NTUYHBIMH IpernaparaMu
nuJIHK, npoBeneHHble HA 00CUX JIMHHUSIX MBIIICH, CBUIC-
TenbCcTBOBANHU, 4To mpemaparsl hDNAmix u ssDNAmix
B pexkume BBeneHus: 1-12 4 nmocne nnbexkuuu LD nemon-
CTpUpYIOT Hanbosee 3phexTHBHBIE ISl ATOM CepUn dKCIIe-
PUMEHTOB pe3ynbTathl (puc. 2, 6, kpusas L2; 6, kpusas L2).
OO0paboTKH YBETUYHBAIOT MPOAOIKHTEIBHOCTD KU3HH I10-
CJIEJTHETO )KUBOTHOTO B Tpy1ire Ha 4—8 cyT, uiu Ha ~24-57 %.
Memmnansr CITXK mocroBepro Ha ~25-30 % oTnnyaioTcs
OT KOHTpOIEH.

2016
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AHanus Bo3aencTBUA HECKONbKNX MHbeKL NI
LUTOCTaTUKA LUuKnopochaHa B coueTaHUU

c npenapatamn [1HK yenoseka n nococa

Ha Pa3BUTbI aCLIUTHBIN TPAHCNNaHTaT Kpe6c-2.

TpeTba cepua sKCNepuMeHTOB

Kak cnenyer n3 oocyxnenus neiictsus LI B popme MoHO-
npenapara U pe3yJbTaroB CUHEpruyHoro neicteus LD
n JIHK, ormcannsix B nepsoii crarbe mukia (Ilorrep u ap.,
2016), coueranue BBeJACHUS HECKOJbKUX HMHBEKIUN [[D
u JIHK sBnsercs nanbonee 3¢p(peKTHBHBIM B JICUYCHUH ac-
uTHOH opmbl paka KpeOc-2. B HacTosiem nuccieoBaHnu
OBLTO MMOKa3aHO, YTO MpHU ABYKpaTHOW nHBeKIMH LD ¢ un-
TepBaoM B 36 9 U TOMIOIHUTEIHHOM 00paboTKe mpenapaTaMu
hDNAmix (1-12) mimm ssDNAmix (18-30) nocne kaxmoit
nabeKuMU @ nporomKUTeIbHOCTD KU3HU MOCIEIHEr0
JKMBOTHOTO B TPYIINE HE YBEIMUMUBAETCSI OTHOCHTEIBHO ABYX
uabeknuit LD (puc. 3, a, kpusast L2; 6, xpuBas L2, 1aHHbIC
st iByX uHbekiuil L{® cm. B cratse [lotTep u ap., 2016).
Tem e Menee menuana CITK B rpymmax, norydasmmx JJTHK,
JIOCTOBEPHO BBIIIE, YEM B T'PYIIE )KUBOTHBIX, TTOIYYaBIINX
TOJIBKO JiBe nHbeKIuK LD, u cocrapmsiet miist LD 22 nust, st
D+ IHK — 24-26 cyt (10-18 %) (puc. 3, al, xpusas L2,
a2, cronben L2; 61, xpuBas L2, 62, cronber L2). JIns Takoi
arpeccUBHOI OIyxoiy, kKak acuurtHas ¢opma Kpedc-2, ato
CYLLECTBEHHBIN NOKa3aresnb. [lomyueHHbli pe3yaprar cBue-
TEJICTBOBAJI O TOM, UTO yKa3aHHbIe npernaparsl An/{HK oxa-
3BIBAIOT JJOCTOBEPHOE TOPMO3SILIIEE IeHCTBHE Ha POCT TpadTa.

Kak ObI7IO cKa3aHO BBINIE, UCIIOJIE30BAHUE HECKOIBKHX
nnbekumii L{® B couetanuu ¢ BBeAeHrueM npenaparos au/IHK
MOXKET OKa3aThCs 3(P(HEKTUBHON MEPOH dpaiuKaLUUA Pa3-
BuToro aciuta Kpedc-2. B mpoBeeHHBIX dKCIepUMEHTaxX
YCTAHOBIICHO, YTO BBEJICHHE JIOTIOJHUTEIBHBIX WHBEKINH
L®, mocnenoBarenbHO KaXAbIN pa3 3axBarbiBatomux G1-S-
(ha3y ocTaBIIMXCS KIETOK, HAXOSIINXCS B MOMEHT TIPE/IbI-
nymux nabekimid L1d B mpenpinymeit G2-M-dase, B 3Ha-
YUTEIBHOM CTENICHU yCHIMBaeT 3(Pp(HEeKT TOPMOKCHHUS pocTa
acIUTa y SKCIEPUMEHTAIBHBIX KUBOTHBIX. [l TaHHOM
CEepHH DKCTIEPUMEHTOB Hanbosee 3 PEeKTHUBHEIMU OKA3aJINCh
pexumbl 4L{D+ssDNA (1-12) u 41{d+hDNAmix (1-12),
npu kotopsix L{® BBogmmH B 0, 20, 36 1 56 4, a mpemapats
JHK — B Teuenue 12 4 exxeyacHO mocie NepBoi U TpeTben
unbeknuit [{D. TIpoBeaeHHas 00pabOTKa yBEIHMUUBACT IPO-
JOJKATENBHOCTD KHU3HH ITOCIIEIHETO )KUBOTHOTO B TPYTIIE HA
~165 % no cpaBHEHUIO ¢ KOHTPOJIEM U cocTaBiseT 43—45 cyt
nocne Hayana skcnepuMenta. Meaunana CIDK na ~40 %
OompIie, 9eM B KOHTPOJIbHOU Tpymme (puc. 3, 6/, kpusas L2,
62, cromoen L2; 21, kxpuBas L2, 22, ctonber L2).

OO0uiee 3aKJIIOYCHHUE 110 TPEM CEPUSM IKCIIEPUMEHTOB
pasrena mpearoiaraet, 4To Ui JadbHEHIIero moncka 3 Qex-
THUBHOTO peXHMMa 3paJMKaliy nepBUYHOTO acuuTta Kpedc-2
CJIeAyeT UCTIONIb30BATh TPU —ueThIpe HHbeKIuH [{P B koMOu-
HAIlMX ¢ HATUBHOW MJIM CO CMECBIO HATUBHOM U KPOCC-JIMH-
kupoBaHHO# JIHK gemoBeka B peskume L@ +hDNA (1-12)
1 (MJIM) CO CMEChIO HaTHBHOM U Kpocc-TnHKupoBanHo# JIHK
nococs B pexxume LD +ssDNAmix (18-30).

[IpoBeneHHBIE SKCIIEPUMEHTHI CBUJETEIBCTBOBAIIH O ClIe-
nyromeM. Hanbosee apexkTuBHAs Tepanus yBEIUYHBACT
MPOJOKUTEIBHOCTD JKU3HH SKCIEPUMEHTAIBHBIX JKHBOT-
HBIX OoJiee YeM B JiBa pa3a, HO K MOJHOMY H3JICYCHHUIO OT
MEPBUYHOTO aCIUTa HE MPHUBOIUT. Bce MbIM morudaror.
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Fig. 1. Histopathology of mouse organs and tissues (first xperimental series).

Microscopically examined mouse organs: lungs, liver, small and large intestine, kidney, adrenal gland, and spleen.
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Hauaso rubenu mpliei B HanOoee 3ppeKTUBHBIX IPyIIIax
MEPEKPBIBAETCSA C TAKOBBIM ITOCJIEJHUX JKUBOTHBIX B KOH-
TPOJILHOM I'PyTITNe M PacTSIHYTO BO BpeMeHH. B GonbnmHcTBe
ciy4yacB (OpMHUPYETCsS BTOPUYHBIA aclUT. B eIMHUYHBIX
CITydasiX MBIIIH IIOTHOAIOT C pa3BUBAIOIIEHCS COMHMIHOMN OITy-
XOIIBIO, JIOKAJIM3alHsl KOTOPOH COBMAAAET C HalpaBlICHHEM
BBEJICHHSI UIJIbI TIPH HHbEKIMsIX. Crabast cTerneHb pa3BUTHS
BTOPUYHBIX M aCLIUTA, ¥ COJIUIHOMN OITyXOJIM y MOTHOAIOIINX
MBIIIICH MTPE/INONIATaeT, 4To THOEIh JKUBOTHBIX OITOCPEI0BaHA
JIpyrumu npuurnHaMmu. [loceB acLIUTHON KUIKOCTH U KPOBU
MOTUOAOIINX YKUBOTHBIX B ONIPE/IEICHHOM YHCIIE CITy4aeB AJIs
CJIE/TyOIIeH CepUH IKCIEPHUMEHTOB (CM. HMXKE) CBHJICTEIIb-
CTBOBAJI 0 OAKTEPHAILHOM 3apayKEHUH KHUKOCTEH (IaHHbIe
HE MpuBOAATCs ). [ nbenb Mblmieil 1 TOCTOSIHHO AETEKTUpYye-
MOE€ pa3BUTHE BTOPUYHOTO aCLUTA IIPH MPSIMOM BO3AECHCTBHU
Ha MBIIIb-aCIIUTOHOCA NO/Ipa3yMeBall HEOOXOUMOCTh JI0-
MOJHUTENBHBIX Mep. [Ipeanonaranock, 4To ruGenb MbIIEH
OIIOCPEZ0BaHa OJHUM WJIM HECKOJIBKUMU MMaTOJIOTHYE€CKUMU
MpoLeCCaMH, CBA3aHHBIMHU C B3aMMOAEHCTBUEM acLUTa U
npemnapata ni/[HK va ¢one uapeknunit LI®. Takumu mpo-
neccamu, BeposATHO, moryT ObiTh CBP, cencuc u I1OH,
BBI3BAHHBIC MACIITA0HBIM AIONITO30M ACIMTHBIX PAKOBBIX
kieTok. Taxke TyOUTEeNnbHOHN ISl OpraHu3Ma Moria ObITh
9pO3Usl SMUTENHS KAILIEUHUKA, COITPOBOXKIaeMast KaK M3MEHe-
HHEM IIPOHUIIAEMOCTH IraCTPOIHTEPUIECKOTo Oapbepa, Tak 1
(hyHKIMOHATBHBIMY HApPYIICHUSIMH B IOCTABKE MUTATEIBHBIX
BelecTs B opranmsM (Alyamkina et al., 2015). B aT0ii cBs-
31 OBbUIM Pa3pabOTaHbl U AKCIIEPUMEHTAIBHO OMPOOOBAHBI
PEKHMMBI, YYUTBIBAIOINE OCHOBHBIE OCOOEHHOCTU BO3JEH-
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ctBus L@, npenapara ai/IHK u ux coueranus, onucanHbie
B HAaIlIMX PaHHMUX paboTax U mpeasiayemM paszene. K rakum
0COOEHHOCTSIM MOXXHO OTHECTH: CIIOCOOHOCTBH Ipernapara
nu/IHK B cuneprusme c aeiicrsuem [P spaaunupoBath
CHPK, B MOHOpERXMME HHIYIIPOBATH MaCIITA0HBIH alloNTo3
PaKOBBIX KJIETOK, a TAK)KE aKTUBUPOBATh Pa3BUTUE MPOTUBO-
PaKoBOro aJanTHBHOrO MMMYyHHOro orBeTa (Alyamkina et
al., 2009, 2010a—c, 2012). OqHOBpEeMEHHO OBLT HCIIOIH30BAH
MOAXOJ ¢ MPUMEHEHUEM TPEX—UETBIPEX MOCIEA0BATENbHBIX
nabekuui [ u npenapara nu/{HK.

B mpensiaymeii cratre rukita (ITorrep u ap., 2016) 66110
HAIJIeHO, YTO penIaMEHTUPOBAHHbIE IO BPEMEHH MOCIEN0-
BarelibHble HHbeKUUU LD BO3EHCTBYIOT HA pAKOBbIE KIIETKU
10 IByM HE3aBHCHUMBIM BekTOpaM. I1o Xxomy TedeHus ogHOiM
U3 CTauii penapanuu Mexrenoyednbix cumBok (NER, HR)
noBropHasi uHbeKUUs [P mHIyuMpyeT HeCaHKIIMOHUPO-
BaHHYIO (HECBOEBPEMEHHYIO) CTaIUI0 PEMapaTUBHOTO TPO-
necca. [To-BuauMoMy, BO3HHKAET KOH(UIMKT PerapaTHBHBIX
MOJIEKYJISIPHBIX MalllMH, IPUBOJSIIMNA K THOEIN pakoBOi
kieTku. Takke monoaHuTensHo nHbeKuuu L nposoaunu
B IIPOMEKYTOK BPEMEHH, KOIJa MyJ KIETOK, HAXOMAIMINXCS
B 1epByt0 nHbekLuio [{® B G2-M-(a3ze KIeTO4YHOTo KK,
nepexonun B G1-S-dazy. Takas oOpaboTka 3arparmBaia
BCE KJIETKH B HanOoJee YyBCTBUTEIbHYIO (ha3y KIETOUHOTO
Kiia — S-gazy. 1 takum o0pa3om, TepaneBTHUecKas cxema
cocrosia u3 uepenosanus nabpeknnii L{® n JHK. OgHoBpe-
MEHHO B AM3aiH SKCIIEPUMEHTOB JUIS H3y4aeMBbIX *KHUBOTHBIX
ObplTM BBEAECHBI Tepanus aHTHOMOTHKOM T€HTaMULIMHOM
U peraMeHTHpoBaHHast TpaHciutanTauus KKM.

Group CP+hDNA (1-12): (a) Lungs. Several animals have subpleural edema, suffusion, dec eased airness, inflamm tory cell infilt ation involving neighboring
parts of parenchyma and accompanied with tissue destruction foci. Taken together, these morphological features are consistent with pleuropneumonia.

(b) Liver. All animals of the group show diffuse ranular degeneration of hepatocytes, sometimes progressing into ballooning degeneration. Inflamm  tory cell
reaction is not detectable. (c) Small intestine. In one animal, villi of the intestinal mucosa appear smoothened, epithelial cells are almost entirely degraded;
the stroma displays edema and lymphocytic infilt ation. This pattern is morphologically consistent with acute enteritis. (d) Large intestine. In one animal,
mucosal lining shows focal sclerosis. Crypts are malformed, some of them are expanded and appear cyst-like. The mucosa surface looks smoothened (arrow).
The changes observed can be classified as mani estation of chronic colitis. Kidney and adrenal gland: no overt pathological changes. (e) Spleen. In all animals,

white pulp follicles are small and display indistinct zonation.

Group CP +hDNA (18-30). (f) Lungs. Inflamm tion foci are small, looking like local swelling in several samples; lymphocyte and neutrophil infilt ation,
moderate decrease in airness (dystelectasis-type, arrow). (g) Liver. All animals consistently display vacuolar degeneration (arrows). (h) Small intestine. One
sample displays signs of profound mucosal layer swelling, residual villi, and pronounced inflamm tory cell infilt ation combined with progressive fib osis. This
set of morphological changes is consistent with chronic enteritis. Large intestine, kidney and adrenal gland: no pathological changes. (i) Spleen. All spleen

samples display hypoplasia of white pulp follicles (functional exhaustion).

Group CP +ICL-hDNA (1-12). (j) Liver: in contrast to the above-mentioned groups, pathological changes in the liver tissue of these animals are much
more pronounced and some are classifiable as nec obiosis (arrows). The necrobiotic zones display loss of cell borders between hepatocytes and complete

disintegration of their cytoplasmic structure. These zones are readily identifiable on the slides as displ ying homogeneous eosinophilic staining. Additionally,

profound inflamm tory changes are seen in lung and spleen tissues of some animals. (k) Lungs: focal pneumonia is present, and the affected volume is rather

large in two of the three samples. (/) Spleen. Necrosis of the spleen pulp is found in two cases. Additionally, tumor cells are found scattered around the capsule
edge, but these cells do not appear to spread into deeper cell layers. No morphological changes are observed in other organs or tissues studied.

Group CP +ICL-hDNA (18-30). (m) Liver. Two animals from this group display pronounced liver pathology appearing as necrobiotic foci. (n) Lungs. In one
animal, necrobiotic foci are accompanied by local inflamm tion sites. Other organs display pathological changes basically similar to those described above.

Group CP. Much as in the animals from the treated groups, the following problems in the organs are noted: pronounced degeneration of hepatocytes, presence
(in one of two cases) of small inflamm tory foci in the lungs, notable hypoplasia of lymph follicles in the white pulp of the spleen, and signs of chronic colitis.

Conclusion: Histopathological changes are found in all experimental mouse groups. Effects of the treatments are most evident from lesions in the liver and
spleen, as well as from inflamm tory changes in the lungs of several mice. The strongest change is observed in the liver. It appears as necrobiosis in groups
CP+ICL-hDNA (1-12) and CP +ICL-hDNA (18-30). Characteristic inflamm tory changes in lungs occur in all animals, including the control group. These changes
are the most pronounced in the groups CP+hDNA (1-12) and CP +ICL-hDNA (1-12), where the inflamm tory foci are the largest, involving pleural tissue.

The extreme reduction in the size of lymph follicles of the spleen is observed in all experimental animals, and it is likely attributable to the functional immaturity
of this organ. We speculate that just for this cause no dynamics in the morphology was observed throughout the experiment. Follicles with the typical structure
are absent, and the compensatory hyperplasia of the follicles is undetectable. In addition to the pathological changes in the spleen that are common to all

the mice, pulp necrosis is seen in group CP +ICL-hDNA (1-12). Pathological changes in the liver and spleen are particularly deep in group CP +ICL-hDNA (1-12),
where they progressed to the stage of necrosis.
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Fig. 2. Analysis of the synergistic activity of the CP cytostatic (100 mg/kg) and various combinations of hDNA, ICL-hDNA, ssDNA, and ICL-ssDNA
against the ascites form of Krebs-2 tumor: 7, survival of ascites-engrafted mice; 2, average lifespan of animals having received the treatments (Mann-
Whitney U-test); 3, the drug delivery protocol.

(a) CBA mice with established 4-day old Krebs-2 ascites received injections of CP alone (curve L1) or CP followed by the cross-linked ssDNA (ICL-ssDNA)
preparation 18-30 hrs later (curve L2); (b) CBA mice with six-day Krebs-2 ascites grafts were treated with CP alone (curve L1, control) or CP followed with a 3:1
mixture of native and crosslinked ssDNA (ssDNA/ICL-ssDNA 3/1) 1-12 hrs later (curve L2). (c) C57BI mice with 4-day Krebs-2 ascites were treated with CP and
a mixture of native and cross-linked hDNAs (hDNA/ICL-hDNA 3/1) 1-12 hrs after the CP injection (curve L2) in comparison with the control (curve L1).
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XapaKtepuctuka peXxumoB CUHEPIrMYHOrO

BO3[eNCTBUA HECKONbKNX MHbeKUun uuknopocdaHa

1 pasnNyHbIX COYeTaHU HaTUBHOM N KPOCC-
nuHkuposaHHon [HK yenoBeKka v nococsA, NpnBoOJALMNX
K MOJIHOW perpeccum nepBnYHOro acumuta Kpebc-2.
YeTBepTan cepua sKCNepnMeHTOB

IIpoBeneHHbIC B HACTOSIIECH CEPHUU IKCIIEPUMEHTHI ITOKA3aIH,
YTO BBEJCHHE aHTHONOTHKA FTeHTAMHUIIMHA B PEXKUMBI TEPAITUH
npuBoauT K yBennuenuto CIDK xuBoTHBIX B rpymmax. O6-
paboTKa IKCIIEPUMEHTATIHHBIX )KHBOTHBIX C HCIIOIh30BAaHHEM
Tpex win yethipex uHbekimi [{d u hDNAmix B HECKOIBKUX
pexuMax MOJHOCTBIO pa3pyllaeT MNEPEBUTHIA NEPBUYHbBIN
acuuT. Pa3BrTHE BTOPUYHOTO aCIIUTa B TPYIIIAX IPOUCXOIIIIO
MOCIIEIOBATENIBHO C 3aJ€P>KKOM OT 2 0 5 cyT A KaxXJ0ro
MOCJICYIONIETO 3a00JIeBaBIIETO KUBOTHOTO. [Ipndem mms
HECKOJIBKHX PEKUMOB MEPBUYHBIN ACIUT ITMMHHUPOBAJICS
y BCEX JKMBOTHBIX I'PYIIBI, a (paza MOJHONH PEMHCCHH IS
MOCIITHETO KUBOTHOTO B TPYIIIE COCTaBIsIa okoio 30 cyT
(puc. 4, a2, xpuBas L3). KOHTpOIBHBIE MBIIIU MIPH ITOM
MOTHOJIM CHHXPOHHO OT Pa3BUTOrO acuuTa Ha 18- cyTku
skcniepuMenTa (puc. 4, al, kpusas L1). BropuuHblii aciiuT
B HanOoIlee JeMOHCTPATUBHOM BapUaHTE MMOSBIIICS Ha 36-¢
CYTKH JKCTIEpUMEHTa. B HECKONBKHUX clydasx BTOpPHYHAas
OITyXOJTh B TIPHHITHIIC HE TIOSBIJIACK 10 THOCIH )KUBOTHBIX (35,
41, 43-u cyTKH U1 00CYXIaeMOI CepHH IKCIIEPHMEHTOB).
Heckoabko *KMBOTHBIX B Pa3IMYHBIX IPYIIaxX JEMOHCTPUPO-
BaJIM OTCYTCTBHE ACITUTA ¥ OMHOBPEMEHHO PAa3BUTHE COJIU-
HOTO TpaHCIUIAHTATa C JIOKAJTHU3aIMel WIH B MIEPUTOHEYME,
WJIN B HEKOTOPBIX BHYTPEHHHX OpraHax. JDToT (hakT, a TaKkxKe
MOCIIEIOBATENIFHOE TIOSIBIICHIE BTOPUYHOTO acIMTa BO BCEX
rpymnmnax >KHBOTHBIX O3HAYalld, YTO NMPOBEACHHEIC in VIvo
00pabOTKH KOJMYECTBEHHO M3MEHSIOT TyMOPOT€HHBIH I10-
TEHIIMAJ aCIIUTHOTO rpadTa U YTO CYIIECTBYET (hakTHIecKas
BO3MOYKHOCTH JIOOUTHCS TIOJTHOTO HM3JICUUBAHHS MBIIICH OT
aciura. [71aBHas TPyAHOCTh B pelICHUM TaKOM 3ajaud 3a-
KII09aeTcss B TOM, 4TO, Kak mnpennonaraercs, yact CUPK
COXPAaHSCTCS B TKAHAX WM 3aHOCHUTCS B PE3yIIbTaTe MHBEKITHN
B TKaHHU, I7I¢ UX BHyTPUTKaHHAs JOKAIU3alUs IPeJoXpaHseT
9TH KJIETKH OT BO3ACHCTBHSI TEPANIeBTHIECKIX 00padboTok. Co-
XpaHCHHBIE TAKIM 00pa30M KJICTKH U SIBITIOTCS HCTOYHHKOM
BTOPUYHOHN COJIMAHOM OIMyXOJH U PEIUMBa ACLUTA.

Komb6uHnpoBaHue Bosgencremsa uuknodpocpaHa

n npenapatoB auHK c Tepanuein aHTUGMOTUKOM,
aKTUBaLUuven afanTBHOro MMMYHUTETa U NepecagKoi
KNIeTOK KOCTHOFO MO3ra Ha pa3BuTbii acumt Kpebc-2.
MNaTtaa cepuna skcnepnmeHTOB

B a0l cepun 3KCIIEpUMEHTOB ObLIa MPEIPHHSTA MOBITKA
00beIMHUTHL B OJIHOH rpyrie onucaHHbie d()(HEeKTUBHbIC
peXUMBI U Tipenapatbl. OTHOBPEMEHHO ObLTH chopMUpOBa-
HBI TPYMIIBI, B TEPAIHIO KOTOPHIX OblIa BBeAeHA 00paboTka
Mbiiiei npenaparom «[lanareH» B pexume, akTHBHPYIOIIEM
pasButHe nporuBopakoBoro AW (Alyamkina et al., 2009,
2010a—c, 2012). Taxxe >KUBOTHBIM MPOBOMIIN PETTTAMEHTH-
poBanHyto nepecanky KKM (puc. 4, 63). PerimamMeHT nHBEK-
i Hanbonee d(PPEKTUBHOTO peXkMMa ObUT CIIETYIOLIHH:
getpipe nabeknuun LD (0, 20, 36, 56 1 mo 100, 50, 100
u 50 Mr/kT cooTBeTcTBeHHO), BBegeHHe hDNA 1 ssDNAmix
B pexnMmax 1-18 (36-56) u 20-36 (58—72) xaxxable Tpy vaca,
COOTBETCTBEHHO, OTHOCUTENIBHO NIepBOT0 BBeAeHUS L. Bbin
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BoCIpou3BenieH d(H(HEKT MOTHOTO yXoJa aciuTa U pa3BUTHS
(ha3wI peMucCHH y BCEH TPYIIIBI JKUBOTHBIX (pHC. 4, 62, KprBas
L4, xpusast L5). OnHako, Kak ¥ B IPEAbIIYIINX SKCIIEPUMEH-
Tax, MBIIIN THONH. Pa3mep u cocTosHHE BTOPUYHOTO aCIUTA
CHOBA TTO3BOJIMJIN TPEATIONIOKNATE, YTO THOCb MBIIICH He
CBsI3aHA C aCIIUTOM KaK TaKOBBIM. JTO HaOJIIOAEHHE MOIJIO
03HAYaTh, YTO JaXKe MPU T€PaNUU aHTHOMOTUKOM T'€HTaMH-
muHOM 1 iepecanke KKM B opraamsMe WHAYIHPYIOTCS Ta-
TOJIOTHUECKHE MPOLIECCHI, IPUBOJISIINE K 'HOEIIH )XKMBOTHBIX.

Oxa3anoce, 9TO MPH UCIOIB30BAHUN KOMOMHUPOBAaHHBIX
dhopm mpenapara mii/IHK ypoBeHs pa3pymmuTenbHOTO IEH-
CTBHS Ha OPTraHbl IKCIICPUMEHTAJIbHBIX )KUBOTHBIX B 3HAYH-
TEJIHHON CTETIEHNW HUXKE, YeM IPU HCIOIB30BAHUU TOJBKO
MouduIupoBanHoi (kpocc-muakupoBanHoi) JHK. Tlox-
TBEPIKJICHUEM ITOTO SIBUJICS [TAaTOMOP(OIOrHYeCcKUi aHaTN3
TKaHEeH M OpraHOB HECKOJBKUX JKUBOTHBIX M3 DKCIIEPUMEH-
TaJBHBIX TPyHII (puC. 5). IMEHHO 3TOT pe’KUM B TaTbHEHIIIEM
OBUI B3ST 32 OCHOBY TEPAINeBTUYECKOM MPOLEAYPhI JICUESHUS
aciuTHOro paka KpeOc-2. [T1aBHBIMU B 3TOM peXuMe ObLITH
IBa 00cTosATENBCTBA: 1) TpH 00s3aTenbHbIe HHBEKIH LD,
JTOTIONTHUTENBHO Bo3aekcTByomue B G1-S-hase kieTouHoro
[UKJIA Ha KJIETKH, HAXOIAIIHECs B MOMEHT IpeIblIyIen
uabeknny [{® B G2-M-¢a3e KI1eTOTHOTO IUKIIA; 2) BBEICHHE
komro3unuu AByx tunoB JIHK, ogHa 13 KOTOphIX, Kak ObUIO
JTIOKA3aHO B MEPBBIX pa3lenax LHUKIa, JEUCTBYET pa3pyIIu-
TEJIFHO Ha TYMOPOTCHHBIN TIOTEHITHA ITEPEBIBAEMOT0 rpadra
(CHUPK) B daze NER pemnapaiiuit MEKICIIOUYCUHBIX CIIABOK
(MLIC), a Bropas ¢ Tem xe 3pPeKkToM BO3ACHCTBYET Ha TY-
MoporeHHBIH oTeHiran Tpancmiantara (CUPK) B gpaze HR.

Bropast rpymnma >XKHBOTHBIX 3TOH CEpUH SKCIEPHUMEHTOB
HE MPOJEMOHCTpPHUpOBaia ucuesHoBeHus acuura B 100 %
ciydaeB (puc. 4, 62, kpuBas L2), perpeccusi Ha0OIonatach
TOJIBKO y NIBYX MblIIei. IHTEepeCHBIM 0Ka3aJI0Cch TO 00CTOs-
TENBCTBO, YTO OJHO KHUBOTHOE B 3TOU TPyIINE MPOXKIIO Oe3
MPU3HAKOB OMyX0ouH 10 230-X CyTOK SKcnepuMeHTa. TeM He
MEHee acClUT BCE JKe TPOSIBUIICS M MBIIIb ornoia. OpHako
MEPEBUTHIN ACIIHUT, B3SATBIA OT 3TON MBIIH (KIETKH OBLITH
JKUBBIMH ¥ HOPMAJIbHBIMHU TIPH IUTOJOTUICCKOM aHAIN3e),
HE JiaJl HU COJIUJTHOTO, HU aCIIUTHOTO MOBTOPHOTO TpaHC-
mianTara. [lepeBuBaemas j103a coctaBisia 10 MITH KJIETOK,
YTO C HEU30EKHOCTHIO TOJDKHO OBLIO MaTh TpadT. DTOT PakT
CBUJICTEJIbCTBOBAJ O TOM, YTO PAa3BUBLIMICS acIUT ObLIT He-
pakoBoii pupoibl. [lomydeHHbIN pe3yabTar SBIIsUICS IEPBbIM
MPUMEPOM TIOTHOTO BBUICYHBAHHS IKCIIEPUMEHTAIBHOTO
JKUBOTHOTO OT aciura Kpebc-2 ¢ ucnons3oBanueM paspada-
THIBAEMOTO TIO/IXO/a.

Anpo6auna MeTofa TepaneBTNYeCKO 06paboTKn
yuknodpocpaHom n npenapatamu AHK yenoseka

n nococs acuuta Kpebc-2 ex vivo.

LlecTtasa cepna skcnepMmeHTOB

Pa3pylieHne nepBUYHOrO acuuTa U JUIMTENbHAs 3alepikKKa
MOSABJICHUA BTOPUYHOI'O0 acOuTa y BCEH TpynIbl 5KCIICpH-
MEHTAJbHBIX MBIIICH TO3BOJININ MMpCaAnoI0XKUTh, 4YTO MPO-
BeJleHHbIe 00paboTKM OoKka3biBaloT Bo3nelicTBue Ha CHPK.
PaCT?[HYTOC BO BpPEMCHHU NOSABJICHUC BTOPUYHBIX 0ny0ﬂ€ﬁ
CBUJICTEIBCTBOBAJIO, YTO MPOU3OILIO KOJUYECTBEHHOE H3-
MCEHCHHUE YHCJIa TYMOPOTC€HHBIX KJIIETOK aCliuTa WJIW HPH-
3HaKa TYMOPOTCHHOCTH. Kak yxke OBLIO CKa3aHO, TIOCTOSAHHO
TMOBTOPAIOIICCCA MOSABICHUEC BTOPHUYHBIX onyxoneﬁ MOIJIO
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Fig. 3. Test of different schedules of CP and DNA co-administration to treat established Krebs-2 ascites in mice. The treatments result in partial
regression of ascites, remission, and a longer lifespan of ascites-engrafted animals. 7, survival plot for ascites-engrafted mice; 2, average lifespan
of animals receiving the treatments (Mann-Whitney U-test); 3, drug delivery protocol.
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Regimens for eradication of Krebs-2 primary ascites with
combinations of cyclophosphamide and dsDNA preparations

OBITH CBSI3aHO ¢ HECKONbKUMHU TTpuunHamu. Mabvekuuu JTHK
MPOBOASATCS MBIIIAM C Pa3BUBIIUMCS B OPTaHU3ME KUBOTHOTO
acuuTHBIM pakoM. [Ipennomnaraercs, uro CUPK Kpebce-2 06-
JIaJIaf0T CII0COOHOCTHIO MHIMBHIYAJIM3UPOBATHCS OT OIYXO-
JIEBOM Macchl M MPOHMKATh B JIpyTrHe TKAaHW OPraHU3Ma, I
OHHU CTAHOBSITCS HEJIOCTYITHBIMH JUISL aTaku (parMeHTaMH
aKcTpakierouHol nHTpoayurpoBanHoi JIHK. Taxke Obuia
BO3MO)KHA KOHTAMUHAIHA TKaHeH OpromrHoit momocta CPK
B PE3yJIbTaTe MHOTOKPATHBIX TEPANEBTHUECKUX POKAJIBIBA-
HUH OprolHo# creHku. Y Takum 00pa3oM, ociieaoBaTebHoe
pacTsIHyTO€ BO BPEMEHH MOSBICHHE BTOPUYHOTO ACIUTa
MOXET OBITh 0OYCIOBJIEHO YUCIIOM KJIETOK, HAXOJSIIUXCS
B IIyOMHE TKaHEeH OpraHu3Ma M OKa3aBIIHXCS HEOCTYITHBIMU
JUTS IPSAMOTO KOHTakTa ¢ ¢pparmentamu aii/IHK.

Jlnst mpoBepKHU 3THX HPEIIOI0KEHUN pazpadoranu
METOJIMKY, MPENOoJaralulyio MMOJIHOE U CBOEBPEMEHHOE
BO3/JCHCTBHE Ha ACIUTHBIE PAKOBBIE KICTKU (hPparMeHTAMH
nu/IHK B pesynbrare 0HOPa30BOro KOHTaKTa B CHCTEME
ex vivo. B xauecte npenaparoB JJHK Beiopanu mi/I[HK
YeJIoBeKa U J0COCsS B CMECH ¢ MOTU(DUIIMPOBAHHONW Kpocc-
JTMHKApOBaHHOW (opmoii. [ oOpaboTku B3sum 200 MitH
KJIETOK, YTO COOTBETCTBOBAJIO KOJIMYECTRY, COIepKaIeMycs
B 4eThIpexHeBHOM acuute (~ 1,25 mi). Qg omHux rpymm
niepByto u3 12 o6padoroxk npenaparom J{HK nenanu Bae opra-
HU3Ma )KUBOTHOTO, TIOCJIC Yero 00pabOTaHHBIH ex Vivo acIUT
PEUHTPOAYLIMPOBAIIU B TIEPUTOHEANBHYIO TIOJIOCTh MBIIIEH
TOW K€ JIMHUM, U MBIIIN MOJIyYald OCTAIbHBIC HHBEKINU
npenapaToB. JpyriuM IpynnaM >KHBOTHBIX KIJIETKH OITyXOJH
IIPUBUBAJIM OJHOBPEMEHHO C IEPBOI UHBEKIMEH ITPENapaToB
hDNA wmn ssDNA. Pexumbl TanbHEHIINX UHBEKIUH Mpe-
napatoB ai/IHK BeiOMpanu B COOTBETCTBUH C paHEe MOITY-
YEHHBIMH pe3yasraTamu (puc. 6, 3).

Oxazanocsk, Py UCIOJIB30BAaHUH OOJIBIINHCTBA PEKUMOB
B OpraHU3Me >KUBOTHBIX Pa3BHBAIOTCSI KaTacTPOPHUUECKUE
JIECTPYKTHBHBIE TIPOIIECCHI, TPUBOISIINE K MX CKOPOTEUHOMH
rubenn. Bo Bcex rpymmax MeIm noru6iam B Tedenue 3—7 cyT
M0CJIe MHBEKIIMK 00paboTaHHOTO acUTa (JJaHHBIE HE IPUBO-
narest). B rpymnme mprmeit «1® +ssDNAmix (1-12) in vivoy
ruOeIb JKUBOTHBIX ObIJIa pacTsHyTa BO BpeMeHH J10 19 cyT oT
MOMEHTA NPUBUBKHU aCLIUTAa, Y OHOTO KHBOTHOTO B TEUCHHE
Tpex aHell naxke HaOMIomamy peMHuCcCHIo omyxonu (puc. 6, /,
kpusas L2; 2, kpusas L2). Jlns pexxuma « 1P +acour (gepes
18 u mocne L1®) +ssDNAmix (18-30)» Tokcuueckuii apdexr
HE TPOSIBIIICS. ACIUT pa3BUBAJICS MEUICHHO, MBIIIN THOIH
MOCIIEIOBATENBHO OT Pa3BUTOro acuuTa ¢ 13-x mo 42-e cyTku
(puc. 6, 1, xpuBas L3, naHHbIE Tak)Ke ObLUTH YIIOMSHYTHI B pa-
6ote [TorTep u np., 2016, puc. 2, 85 s oNHCaHUS PEKUMOB
Bo3elcTBHA pasHbIX npenaparoB JJHK). Onxa Mbimibs Obla
YMEpIIBJICHA B arOHUCTHUECKOH (ha3e CHMITOMOKOMILIEKCA,
y Hee TMOIHOCTHIO OTCYTCTBOBAJIM NMPHU3HAKU ACIUTA WIIU
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COJIMJIHOTO 00pa3oBaHUsl B OPIOIIHONW MOJOCTH. Y ABYX
MBIIIeH BTOPUYHBIN aCIIUT HE Hadal pa3BUBAThHCS 10 27-TO
JIHSI OT BBeJIeHUs1 oOpaboranHoro rpadra (puc. 6, 2, KpuBas
L3). Y ogHOro M3 3TUX KMBOTHBIX IPU TEParneBTUYECKUX
nabeknuax npenapara anJ{HK k 24-my nHI0 oT Hagama
9KCIIEPUMEHTa B MECTE BBEJCHUS HINBI C(HOPMHUPOBAIICS
BTOpId‘-IHbIﬁ COJ'IHI[HI)Iﬁ TPAHCIIAHTAT ¢ HECKOJIbKUMU Y3-
JIaMH BJIOJb CIIe/la BBEICHUS UIIHI (puc. 6, 5). MakcuMaib-
Hasl TPOIOJKUTEIBHOCTD KU3HW OJHOW MBIIIM COCTaBHJIA
42 nus. CIDK B »TO# rpynime B 4eThipe pa3a MpeBOCXOuIIa
TaKOBYIO B KOHTPOJIE.

O6cyxpeHue

JlaHHBIE, TIOJTyYEHHBIE B OMBITAX I10 JICYEHHUIO MBIIIEH C IKC-
MepUMEHTAIBHBIM acIUTHBIM pakoM Kpebc-2, cormacyrorcest
C pe3yabTaTaMu paHee NMPOBEACHHBIX HaMHU HCCIIEIOBaHHM,
mpencTaBleHHBIX B myonukanusx (Dolgova et al., 2014;
Alyamkina et al., 2015; ITotrep u np., 2016), 1 MOTYT OBITH
CYMMHPOBAHBI B CIIEAYIOIINX BHIBOAAX.

BriBox 1. B Hactosmieit pabote ygamoch monodpars d¢-
(heKTHBHBIC PEKUMBI, TIO3BOJISIONINE MOITHOCTHIO BBIICUNTD
[IepBUYHBIM acuuT. BpeMs peMuCCUU OIYXOJH JJis IO-
CJIEIHEH MBI B Pa3lIMYHBIX SKCIEPHUMEHTAX COCTABIISIIO
70 30 cyt. Ilpn 3TOM Bce KOHTPOJBHBIE MBI TTOTHOATN
B IIPOMEXYTKe 5—18 cyT mocie MpUBHUBKH OMYXOJIH B 3aBH-
CHUMOCTH OT 3KcriepuMeHTa. Hanbonee 1eMOHCTpaTUBHBIMU
SBIISIIOTCSI 9KCIIEPUMEHTHI 0 nepeBuBKe 200 MITH KJIETOK
Y Teparnuu ¢ ucrnoib3oBanueM pexxuma «LId+acuur (uepes
18 u mocne L{®)+ssDNAmix (18-30)». B mannoMm ciydae
HaMm ypaanock yBennmuuts CIDK Mblmeil B 4eTsipe pasa 1o
CPaBHEHHIO C KOHTPOJIEM U APYTMMHU PEKUMaMHU U MIOKa3aTh,
YTO Yy )KMBOTHBIX PEMHUCCHS aCIIUTa MOXKET MPOJOKATHCS
6omnee 30 cyT mocie rudesy BCeX JKUBOTHBIX OT acIiiTa B KOH-
TpoJIbHOU Tpymnie. TeM He MeHee, Kak [T0Ka3bIBatoT dKCIepHU-
MEHTHI, HanboJiee 3HAYMMBIM TepaneBTHIecKuM 3dpdexrom
00J1a1af0T PEKUMBI BBEICHUSI HECKOJIIBKUX MHBEKIMi LD
u koMOuHauuu aAByx npenaparoB Au/IHK, HampaBieHHBIX
Ha MHTeP(EPEHIINIO IBYX Pa3IMUHBIX pETIapaTHBHBIX CHCTEM,
NER u HR, unu Bo3neiictByromux na CUPK, nHaxogsmuxcst
B HACTOSIIICH S-(ha3e 1 N30eKABIINX ICHCTBHS MTPEABLIYIIETO
IIUKJIa TepaIiy B HETyBCTBUTENBHOI M-dase. [Tomobpannsie
YCIIOBHSI TIO3BOJIMIIM TOOUTHCS TTOJIHOW PEMHCCHUHU Y BCEX
JKUBOTHBIX TPYTIIBL, KOTOpast pozepxainack 9 cyt (puc. 4, 62,
KpuBas L5).

BriBon 2. HecMoTps Ha CyIIeCTBEHHOE YBEJIMYEHHUE TIPO-
JIOJDKUTENBHOCTH JKU3HU MBIIIEH, TOIBKO B €IMHCTBEHHOM
Cllyyae HaM yZlaJloCh 3aJIepKaTh Pa3BUTHE BTOPUIHOTO paka
Ha 230 cyT (msitast cepusi 5KCIEPUMEHTOB), IOCIIE YEro acIuT,
UMEIOIIUI HEPAKOBYIO MPHPO/TY, BCE K€ IMPOSIBUIICS U MBIIIb
noru6ima.

(a, 6) C57BI mice with 4-day ascites received two injections of CP at 0 hrs and 36 hrs timepoints (100 mg/kg) followed by either native/crosslinked hDNA mix
(hDNA/ICL-hDNA 3/1) or native/crosslinked ssDNA mix (ssDNA/ICL-ssDNA 3/1) 1-12 hrs after CP (curve L2). Control mice received no DNA injections (curve L7);
(8, 2) CBA mice bearing 4-day Krebs-2 ascites received a series of CP injections (at timepoints 0, 20, 36, and 56 hrs and doses 100, 50, 100, 50 mg/kg, respectively)
(curve L1, control). Experimental CBA mice with the tumor received a combination of CP injections with either native/cross-linked hDNA mix (hNDNA/ICL-hDNA
3/1) or native/cross-linked ssDNA mix (ssDNA/ICL-ssDNA 5/3), respectively. Injections of DNA preparations were done at 1-12 h after the CP injection at time 0
and 24 h prior to the first CP inje tion (curve L2) in comparison to the control CBA mice (curve L1).
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Fig. 4. Various therapeutic protocols combining CP and DNA preparations to eliminate the ascites form of Krebs-2 tumor from mice: 7, survival plot
for animals from control and experimental groups receiving the treatments indicated; 2, remission in experimental animals; 3, treatment schedules
(CP+DNA +additional protocol modific tions, including adaptive immunity activation (Al) and bone marrow transplantation (BM)); 4, average

lifespan of the treated animals (Mann-Whitney U-test). All experiments were done with CBA animals.
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[TpuHIMNMATBHO MOKHO OBLIO MPEATIOI0KUTH HECKOJIBKO
BO3MOKHOCTEH MHTYKIIH PA3BUTHS PAKOBOTO (HO HE CBSI3aH-
Horo ¢ CBP wii nHbIM) acimTa nociie 00paboTKH pernaparom
niJIHK, korna sta CUPK He oka3bIiBaeTCst TeparneBTUIECKOro
MUMHUHHUPYIOIIETO BO3JCHCTBHS:

1) mpuznak unTepHanuzanuu AuIHK, ssustommiics npuuun-
HOH pa3pyIleHus TYMOPOTE€HHOTO Hadasla Ipe/inoaaraeMbIxX
CUPK B cunepruzme ¢ LID, xapakrepen ne nnsi CUPK,
a Ui UX KOMMHUTHPOBaHHBIX MTOTOMKOB, a 3HAuUT, MPH-
YMHHAs KIE€TKa 0CTAETCsl MHTaKTHOM;

2) ue Bes momymsmust CUPK B ety OMONTOTHYECKUX OCO-
OEHHOCTEH B OJIMH M TOT )K€ MOMEHT BPEMEHH CIIOCOOHa
uHTepHaIM30Barh Gpparmentsl Q/[HK u, cnenosarenbHo,
n30eXaTh CHHEPTHUYECKON SITMMHUHAIIH;

3) BO3MOKHO, 4TO, Kak 1mokazaHo B padote (Dolgova et al.,
2013) na cTBoNOBEIX Ki1eTkax kposu, CHPK takke MoryT
Ha BPEeMsI TepSATh TYMOPOTEHHOCTb, @ 3aTeM BOCCTAHABIIH-
BaTh €¢;

4) pa3BUTHE BTOPHYHOTO aCIIUTa TAK)KEe MOXET OBITh CBS-
3aHO C TE€M, YTO B ONpeesieHHbIX ciayyasx He Bce CUPK
«aciUTHOTrO OYyJIbOHA» Pa3pyIIAIOTCS WIM MEHSIOT CBOH
PAKOBBIi cTaTyc. TO BO3MOKHO B TOM CITydae, KOrzia Ipo-
Be/IEHHbIE 00pabOTKH HE TIEPEeKPBUIH B TIOJTHOI Mepe Ipo-
MEKYTOK BPEMEHH Pa3peIIeHUs] HTHTEPMEINATOB, B TEUEHHE
KOTOPOTO MPOMCXOIUT MHTep(hEepeHnns: pernaparuBHOIO
mporiecca ¢ MOCIeAYIOINM Pa3pyIIeHneM HIIN KIETKH,
WM €€ CBOMCTB, HallpUMEp OTPE30K BPEMEHU MEXIY
12u 18 g;

5) N3BECTHO, YTO PAKOBBIE KJIETKH CITOCOOHBI K PEBEPCHUBHO-
MY MEPEPOKICHHIO, YTO O3HAYAET, YTO KOMMHUTHPOBAHHAS
paxoBasi KJIETKA B CHIIy OIPEIEICHHBIX MPUYNH CIIOCOOHA
BepHYThCs K (heHOTHITY CUPK (Gupta et al., 2011);

6) BO3MOXKHA CHTyallusi TEHETUYECKON TpaHCchopMauu
(reHOMeTacTa3UPOBAHUE) CTBOJIOBBIX KJIETOK OpPTaHM3Ma
MBIIIN TEHETHYECKIM MaTepraIoM OrpOMHOTO YHCa Mo-
THOIIMX PaKOBBIX KIeTOK aciuta Kpedc-2 (Garcia-Olmo
et al., 2000).

B aTux ciaydasx mpeaiaraeMbIM CIIOCOOOM MPHUHIUITH-
aJIbHO HEBO3MOXKHO YOWTB TaKylO KIIETKY W TpeOyroTcs 1o-
MOJIHUTENIbHbIE BAPHAHTHI BO3/IEHCTBHS HA Hee. TeM He MeHee
pe3yNbTaThl, IPUBEJICHHBIE B CTAThsIX HACTOSIIETO ITMKJIA,
CBUJICTEIBCTBYIOT, YTO €CIIM PAKOBBHIC KJIETKH JOCTYITHBI
nns nevictBus 1+ qu/IHK, To Gnaromapst mpoBeneHHON
00paboTKe MOXKHO TIOJTHOCTBIO 3PaUINPOBATH TYMOPOTEH-
HBII TOTEHIMAJ TaKUX KJIETOK. JTO O3HAYaeT, YTO MOXKHO
MOJIHOCTBIO ATUMHUHHUPOBATh UM U3MEHHUTh PAKOBBIH CTATyC
CUPK, uto mpuBener K spaguKaldyd MNEPBUYHOTO aciuTa
Y HEBO3MOKHOCTH Pa3BUTHSI BTOPUYHOTO.

CylecTByIOT TakxKe /IB€ JPYrHe BO3MOKHOCTH COXpaHe-
Hust CUPK B TkaHsiX opraHu3zMa MbIIIH. ACIIUTHBIE PAKOBBIE
CTBOJIOBBIE KIJIETKH B IIEPUOJ IPOPACTAHUS MEPEBUTOTO
aCIIUTHOTO TPaHCIIJIAHTaTa MPOHMKAIOT B TKAHU, TAE OHU
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CTaHOBSITCS] HEIOCTYIHBIMU 14 ieiicTBuUsA npenapara At/ {HK
(Parsons et al., 1982). Taxxe cymecTByeT BEpPOSTHOCTb,
YTO MPU MHOTOKPATHBIX MPOKOJIAX MEPUTOHEANTbHON CTEH-
KM y MBIIIIEH B MEPHUOJ TEPANIeBTUYECKUX IMPOIETyp YacTh
CHPK BMecTe ¢ nepeMenieHHeM UIIbl JOCTABISETCS B IIPO-
KaJIbIBACMBIC TKAaHU, IJIC KIICTKU (PUKCUPYIOT CBOC MECTOIIO-
JIO)KCHHUE W CTAHOBATCS HEAOCTYMHBIMH /IS JaIbHEHIIETO
BO3IEHCTBHSI.

Pe3ynbraTel IpOBEICHHOTO UCCIICIOBAHHMS B OOJIBIIICH Mepe
MIPEATIONATal0T, YTO MOSBICHNE BTOPUIHBIX OITyXOJIei CBA3aHO
KaK C MEXaHIYECKIM 3arps3HEHUEM MTEPUTOHEATFHBIX TKaHEH
CHPK, xoTopsie B 3TOM CIy4yae CTAHOBSATCS HEJAOCTYITHBIMU
JUIS CHHEPTUYHOW Tepamnuu, Tak U ¢ BebkuBaHuem CHPK.
Bo MHOTHX SKCTIEpIMEHTaX 9acTO HAOIIOMAIOCH TTOSIBIICHHE
COJTUHBIX OMYXOJIeH B MECTe BBOJIA UIJIBI MPU MPOBOUMBIX
00paboTKax, KOTOPOE MPAKTHIECKH BCETIa COTPOBOMKIATIOCH
TIOSIBJICHHEM BTOPHYHOTO acliuTa. BeposTHO, 4TO TIpH MHOTO-
KpaTHbIX npokonax urioi CHUPK 3axBareiBatoTcs 1 mepe-
pacrpenensioTcss BO BHYyTPEHHUX OpraHax MBIIIN, TA€ OHU
HepocTynHbl AeiictBuio npenapara nu/IHK. Takue kiaeTku
U SIBJIIOTCSI BOBMOXKHOM MPUUMHON Pa3BUTHUS BTOPUUHOTO
pakoBoro acuuta. HarmsaHo Takoe 3apakeHHe ObUIO Tpo-
JIEMOHCTPUPOBAHO B dKCIIEpPUMEHTE 110 mepeBuBke 200 MITH
PaKOBBIX KIICTOK (pHC. 6, 5), B KOTOPOM YETKO MMPOCIICIKUBA-
FOTCSI HECKOJIBKO y3JIOB PAa3BUTHUS COIHMIHOMN OITyXOJH BAOJb
ITyTH BBOJAA WTJIBI U TIOSIBIICHUE BTOPHYHOTO ACITUTA.

BeiBog 3. ['ubenb Mblliei MPOUCXOMUT HE OT BTOPUYHBIX
OITyXOJIeH, @ OT HECKOJIBKUX OTHOBPEMEHHO Pa3BUBAIOIINXCS
MATOJIOTHYECKUX TIporeccoB. [lpu aHamm3e pa3BUTHS BTO-
PUYHOTO aclUTa U COOTHECCHHUU €T0 BEIUYUHBI C THOCIBIO
JKUBOTHBIX MOYKHO CJIENIaTh 3aKJIFOYEHHUE, YTO THOEITh MBIIIEH
HE CBsi3aHa C acIUTOM KakK TaKOBBIM. [Ipm cymMMHUpOBaHUH
PE3yIIBTaTOB BCEX MATOMOP(OIOTHISCKUX aHATM30B OPTaHOB
Y TKaHeW Mblled, morudammux nocie (Ha3bl YacCTUIHON
pemuccun (pa3HbIe TPYIITEI U3 HE3aBUCUMBIX SKCIIEPUMEH-
TOB TEKYILEro pasjiesia [MUKIa UCCIEOBAHUN), BBISBICHBI
pa3nYHbIE HAPYIICHHS B CTPYKType TKaHEH M OpraHOB
(puc. 1).

ITaTonoroanaroMuyecKuii aHaIU3, BBITOJIHEHHBIN SIS KU~
BOTHBIX, HEPSIKUBIINX (a3y MOJHOW PEMUCCHU B Pa3BUTHH
actita (puc. 5), CBUICTENBCTBYET, YTO IIPAMEHEHHAS TEPaTTHs
SIBIISICTCS CYIICCTBEHHO 00JIee A IsIIeH ISl JKUBOTHBIX, UTO
XapakTepu3yeTcsl Kak MOJHOW peMHUCCHell OCHOBHOTO 3a00-
neBaHus, Tak 1 yenuuenuem CIDK.

XapakTep naToJIOrMueckiX U3MEHEHUH yKa3blBajl Ha pas3-
BUTHE B OPTaHU3ME DKCIIEPUMEHTAIBHBIX XKUBOTHBIX CBP.
Hanmume BocranuTeNbHBIX TIPOIIECCOB OTPENENIETCS Ha OC-
HOBaHUH FMCTOJIOIMYCSCKOTO UCCIICIOBAHISI 00Pa3I0B TKaHEH
HKCTIEPIMEHTAIBHBIX XUBOTHBIX. [Ipr3HakaMu BocmageHus
CO CTOPOHBI JISTKHX SBIITIOTCS OTEK MEKaJIbBEOIISIPHBIX TIepe-
TOPOJOK, FeMOpPparusi, MaCCUBHAs BOCTAJIUTEIbHOKIIETOUHAS
MHOUIBTPALUS MEPUOPOHXHATBHBIX U TEPUBACKYISIPHBIX

(a) Analysis of the synergistic targeting activity of CP and hDNAmix against 4-day Krebs-2 grafts. Daily injections of gentamicin were added to the treatment
schedule. (6) Analysis of the synergistic activity of CP and the hDNAmix/ssDNAmix preparation to eliminate 4-day Krebs-2 grafts from mice. The protocol
was supplemented with bone marrow cell transplantation (BM), activation of adaptive immunity (Al), and gentamicin injections to prevent the systemic
inflamm tory response. 5, Left: A mouse from the hDNA (-48-36) +3CP (0, 36, 72 h) + hDNA (72-90) + BM + Al group shows no evidence of detectable ascites
on day 60 after engraftment. Right: A mouse from the same treatment group on day 39 (one day before death) with a well-developed ascites.
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Fig. 5. Histopathology of mouse organs and tissues (fi th experimental series). BM, bone marrow cells; Al, adaptive immunity.

Control group. (a) Liver. Tumor metastasis divides the sample section in two parts. The border between the tumor and liver parenchyma is indistinct.
No inflamm  tory reaction is detectable. (b) Abdominal wall. A large tumorous body found in the skin lacking a distinct border that would separate it from
the adjacent tissue. Tumor cells themselves are considered the border. Tumor cells invade the surrounding muscles. (c) Spleen. Tumor cells are scattered over
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MIPOCTPAHCTB; CO CTOPOHBI TIEUEHH — AECCTPYKINS TeTIaTONH-
TOB, MEJIKHE O4ark JUM(OUTHOKIETOUHOH MHPUIBTPALUH
BHYTPHU JIOJIEK U IO XOJy MOPTaJbHBIX TpakToB. OOHapy-
JKEHHBIE HAMHU TTaTOMOP(OIOTHUECKIE U3MEHEHNUS B IPYTHX
opraHax, KaK Clie[lyeT U3 aHJIOTHH ¢ ITaToMOP(OJIOr NIECKUMH
JaHHBIMU, TTOJTYUYCHHBIMU Ha Y€JIOBECUCCKOM MaT€pualic, Tak-
e SIBIISTIOTCS CIEACTBHEM MACIITaOHOTO BOCHAIUTEIHEHOTO
npouecca. B HEKOTOpBIX CIydasx NOCEB aCLIUTHOMN )KUAKOCTU
1 KPOBH CBUACTEIIHLCTBOBAJI O MOIITHOM I/IH(beKIlI/IOHHOM 3a-
PaKCHUH )KUBOTHBIX.

OO11as KapTHHA TPOUCXOASAIINX COOBITHI MOTJIa O3HAYATb,
YTO B XOJI€ TIPOBE/IEHHBIX 00pabOTOK B pe3yJibTare MaciTad-
HOTO amoITOo3a W BTOPHUYHOTO HEKPO3a ACIUTHBIX KIETOK
¥ JIMM(OIUTOB, BEI3BAHHBIX JieHicTBHEM 3k30reHHOM ai/[HK,
unnynupyetrcs CBP u paspymaercs anuTenuil KuIeyHrKa.
I'enepanu3oBaHHOE BOCHAJICHHE MPUBOAUT K UMMYHHOMY
KOJIJIAIICY, KaK 3TO CJIEAYET U3 MaTOMOP(OIIOTHYECKOro aHa-
JIU3a OpraHoOB SKCIIEPUMEHTAIBHBIX MbIIel. OMHOBPEMEHHO
Ha (h)OHE IPO3NH NUTETHS CTCHKH KUIIEYHUKA Pa3pymIIaeTcst
racTpOdHTEpUYECKHH Oapbep M pa3BHBAETCS CEIICHUC, YTO
BMeCTe B KOHeUHOM cuete npuBoauT k [IOH u rubenn xu-
BOTHBIX. DPO3HS SNUTEINS KAIICYHHUKA, T10 BCEH BUIMMOCTH,
COIPOBOXK/IAETCS CYIECTBEHHBIMU HAPYILIEHUSIMU B YCBOCHUU
MUINK, YTO MPUBOAMUT K KaTaCTPO(PUUYECKOMY CHUIKECHHUIO
Beca JKUBOTHBIX, YTO TAaKK€ BHOCHUT CBOW BKJIAJ B JIETaJlb-
HbIH ucxo. [Ipu 3ToM HpoCIeKUBAETCS IPKO BBIPAXKEHHOE
penynuupylolee Bo3AeicTBIE Ha IEPEBUTHII TPaHCIUIAHTAT.

B knmHn4yeckoil peaHMMalMOHHOM NPAKTUKE U3BECTHO,
YTO aHAJOTMYHBIC N3MEHEHHS B OpPraHax M TKaHsIX YeJOBeKa
ABJIIAIOTCA CICACTBUEM UX TSDKEJIEHIITNX (byHKHI/IOHaHI)HI)IX
HapyUICHNUH, 00yCIOBICHHBIX MM OBICTPHIM MacmiTad-
HBIM pa3JIOK€HHEM TKaHed U Bo3HukHoBeHHeM CBP, ninu
MHQPEKINOHHBIM CEICUCOM, Takxke cienytomum 3a CBP.
s Toro uToOB HanboIIee MOTHO OMPEACTHTh MECTOIIONO-
JKEHUE BO3ZHUKAIOIIEr0 BTOPUYHOIO aCLUTA, B UEOJOTUU
pa3pabarbiBaeMO¥ cTpaTern HEOOXOAUMO JaTh KPATKYIO
xapakTepucTuky nporecca CBP u cerncuca, Bo3HHKaIOIIETo
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BCJIEAICTBUE aKIMJEHTAIBHOTO MacIITaOHOTO pa3pylleHHs
TKaHEW opraHu3Ma.

W3BecTHO, 4TO MacmTabHOE CKOPOTEYHOE pa3pyLICHUE
TKaHEe! opraHu3Ma U COMPOBOXKIAIOIIHI €ro pa3BUBAOLLINI-
€Sl BOCHAINTENIEHBIN TPOIIECC MPUBOAAT K BOSHUKHOBEHHUIO
cencuca (Bleiblo et al., 2012). B maHHOM acmekre MOXHO
MOCTPOUTH CIICYIOIIYIO JIOTUYECKYIO JINHUIO COOBITHIA,
MIPOMCXOIAIINX B OpPraHW3Me SKCTIEPIMEHTAIBHBIX MBIIICH,
MpOIIEAIHNX 00paboTKy pa3padarsiBaeMbIM TepareBTHYC-
ckuM pexxumoM. Cunepruusoe neiictsue LId u npenapara
nu/IHK npuBonut x anonTo3y HECKOJBKHUX MWJLIHAPJAOB
PaKOBBIX KJIETOK, KOTOPBIH 3aBEpIIACTCS] BTOPUYHBIM HEKPO-
30M OFPOMHOM Macchl allONTOTUPOBABILUX KJIETOK. Ilepuro-
HeaJbHOE MPOCTPAHCTBO XKUBOTHOTO 3anonHsercs JJHK u ee
KOMIIIIEKCaMu ¢ OeJTkaMu, ¥ B YaCTHOCTH HYKJICOCOMaMH, YTO
conpoBoxaaercs pazsutueM CBP u cencucom.

W3sBectHo, uto JIHK B mo6oii hopme SBISETCS MOIIHBIM
BOCTIINTENBHBIM (pakTopoM. [Toka3aHo, 4TO HYKIICOCOMBI
MHAYLHMPYIOT MaclTaOHbIi Hekpo3 nuMpountoB (Decker
et al., 2003). Takxe HW3BECTHO, YTO WHBHEKIIMU OOJBIIOTO
(1-8 mr/mprmb) xomuuectBa JJHK pazmuunoro mpomcxox-
JICHUS] HHAYLMPYIOT MacITaOHbIH aronTo3 KOCTHOMO3TOBBIX
MIPEIIECTBEHHUKOB, B HEKOTOPBIX CIIydasx JOCTHTAIOMINN
98 % (Dolgovaetal., 2012). IIpuBoasTCS JaHHBIE, YTO SKCTpa-
kierounas JIHK Bei3biBaeT cuHTe3 1 cekperuio (hakropa B
KOMIUTEMEHTa U (QYyHKIIOHAIBHO accormmpyeT ¢ Clq Kom-
iemenTa (Kaczorowski et al., 2012). B mma3me kpoBu Beeria
(DYyHKUMOHUpYET crcTeMa KOMIUIEMEeHTa. Takke B Iuiazme
KpoBH, TuM(pe M WHTEPCTUIIHATHHBIX JKHUIKOCTIX BCErIa
MPUCYTCTBYET ONPEIeNICHHOE (PU3HOIOTMIECKOE KOTMUECTBO
mJIHK (Anker et al., 1999; Jahr et al., 2001; Laktionov et al.,
2004). Bmecte ¢ TM B-muMQOITH amMsATH BCeTia ceKpe-
THPYIOT 0A30BbIi YPOBEHBb aHTHTE POTUB STHX UMMaHEHTHO
MPUCYTCTBYIONINX HyKJIEHHOBBIX KucioT (Tyaesa u ap., 2006).
BeposiTHO, 9TO 3T HEMETICHHON PeaKIny Ha aKIIUICHT b~
Ho nosiBuBIIKecs pparmentsl An/IHK cBs3an ¢ aByms Hesa-
BHUCHUMBIMH COOBITUSIMH. YCTaHOBJICHO, yTO C1( KOMIUIEMEHT

the spleen capsule, forming an interrupted fence-like cell layer. Lungs appear structurally normal. (d) Small intestine. Encased by a large tumor fragment.
Other than that, no pathological or structural changes in the small intestine or its wall are seen. (e) Large intestine. The situation is identical to that observed
in the small intestine sample. A tumor fragment encases the intestine. Spleen. Atrophy of follicles is notable. (f) Pancreas. Invasive growth of the tumor.

Lungs. No visible histopathological changes.

Group hDNA (-48-36) + 3CP + (0, 36, 72) + hDNA (72-90) + BM + Al. Lungs: The structural organization of lung parenchyma appears normal. (g) Liver. Diffuse
vacuolar degeneration of hepatocytes. Necrotic debris is visible on one of the external surfaces of the organ. (h) Large intestine: changes consistent with

necrotizing colitis. The mucosa is completely degenerated.

Group hDNA (-48-36) + 3L|® + (0, 36, 72) + hDNA (72-90) + Al. Lungs: no pathological changes observed. Cardiac muscle: no pathological changes. Spleen.
Splenic lymph follicles are absent. Tumor metastases are scattered over the organ. Some of them appear necrotic. (/) Spleen. Atrophy of white pulp follicles.

A metastatic tumor is attached from outside. Liver: no pathological changes. Small intestine: cancer metastasis showing necrotic foci is attached to the serous
membrane of the intestine. The organ itself appears normal. Large intestine: structurally normal.

Group 4CP (0, 20, 36, 56) + hDNA (1-18, 36-54) + ssDNA (20-36, 56-72) + BM + Al. Lungs: no pathological changes. (j) Liver. The liver parenchyma is
structurally normal. One of the regions of the liver capsule bears a loose attachment site of a cancer metastasis. (k) Spleen. No lymph follicles are detectable.
Cancer cells are randomly scattered over the capsule surface. (/) Small intestine. A large metastatic tumor is attached to the serous membrane of the organ.
The mucosa of the small intestine is damaged. It appears consistent with necrotizing enteritis. Large intestine: no pathological changes observed.

Group 4CP (0, 20, 36, 56) + hDNA (1-18, 36-54) + ssDNA (20-36, 56-72) + Al. (m) Liver. Necrotic debris, apparently unrelated to the organ itself, is present

on the outer surface. No histopathological changes found. The liver is structurally normal. Lungs: parenchyma is structurally normal. (n) Spleen: a white pulp

depletion pattern (The whole slide shows a single follicle).

Conclusion. Cancer spread is mostly confined o the abdominal cavity. Metastases in the liver that spread along the serous membranes were found only
in the control mice. Cancer cells are invariably found on the serous membranes sheathing abdominal organs: spleen, liver, intestine, pancreas, kidneys.

They never cross the connective tissue of the capsule to invade the organ.
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Fig. 6. Analysis of various treatment schedules (CP+/-ssDNAmix) for C57BI mice injected with 0.2 x 10° Krebs-2 ascites cells with transplants failing to
develop into ascites: 1, survival plot for animals from control (CP only) and experimental groups; 2, remission in experimental tumor-bearing animals;
3, treatment schedules; 4, average lifespan (Mann-Whitney U-test); 5, the last surviving mouse from the CP +ascites (18 h post-CP) + ssDNAmix (18-30)
group. Left: day 36, solid tumor development. Right: day 42, post-mortem examination of the same mouse. The solid tumor is visible as separate
nodules located along the drug injection trajectory, which was the most likely cause of the secondary ascites.

MOXKET HanpsiMyto cBsizbiBath hparmentsl Au/{HK (Jiang etal.,
1992; Tissot et al., 2003; Garlatti et al., 2010), m MO>kHO TIpea-
TIOJIOXKHTh, YTO TaKask PEaKIHsi HEMEIJICHHO OCYIIECTBISICTCS
Ipy nosiBieHuH B opranu3Me u3obitka au/IHK. Anturena
npotu Au/IHK Taxxe HeMeIIeHHO MApKUPYIOT OSIBUBLINI-
cst antured B popme ¢pparmentoB an/IHK. Mimenno B atot
MOMEHT NPOUCXOAUT MepBas aTaka Ha aHTUTEH, B KOTOPOH
YYacTBYIOT crcTeMa KomrieMenTa i anturena k qi/IHK. Clq
HAarpsMyIO WK depes cBsI3b ¢ F's aHTuTe, acconupoBaHHBIX
¢ pparmenramu qu/IHK, aktuBHpyeT cucteMy KOMILJIEMEHTA.
He accoumuposanusiii ¢ naroreHom ai/[HK-C1 komriexc
pacuierusieT nuTonnasMarudeckuii C3, KOTOpblid HEMEATIEHHO
CBSI3BIBACTCS C JIFOOBIM OJIM3KOPACIIONIOKCHHBIM CYOCTPaToOM
(MeMOpaHa cOMaTHYECKOI KJIETKH OpTaHU3Ma) CBOEH peak-
TUBHOH THO3HPHOI rpynmnoi. DopMupyercst MeMOpaH-aTa-
kyrouuii komrieke (MAK). [Tpoucxonut u3uc coOCTBEHHbBIX
KIIETOK, U 00pa3yloTCsl MHOTOYHCIICHHBIE O9ard HEKpo3a,
KOTOpBIC Ha TIaTOJIOTOAHATOMUUYECKHIX CPe3ax BBINIIAT KaKk
MHO)KECTBEHHBIE JINM(OHTHO-KJIETOYHbIE BOCHAIUTEIbHbIE
napmisTpaTel (Dolgova et al., 2012, HacTosmee uccneno-
BaHME). YKa3aHHBIC BBIIIE COOBITHS MPHUBOIAT K YCHICHHIO
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UAYUIEr0 BOCHAIMTEIBHOIO mpolecca U (GOpMUPOBAHHIO
akceneparuBHOW merin. [loruOmme B pe3yasraTe HEKpo3a
KJIETKH BBIOPACHIBAIOT B OKOJIOKJIETOUHYIO CPE/Ty MOIIHBIC Me-
nuaropsl Bocniasienus. Komruiexke nu/IHK-C1q komriementa
3amyckaeT akTuBHOCTh C3 KoHBepTassl. [loBBIIEHNE ypOB-
HS IUpKyJupyomiero ¢akropa B kommiiemeHnTa npuBOaNT
K 0osee 3 PEeKTUBHOMY CBSI3BIBAHUIO JIFOOBIX CBOWCTBEHHBIX
3TOMY (haKTOpy JIMTAH/IOB, a Takke akTuBauH C3 KOHBEPTa3hI
Ha MeMOpaHax COOCTBEHHBIX KJIETOK, YTO BeleT K (hopMu-
posanuto MAK, ocMOTHYECKOMY pa3pbIBy KJIETKU M OIMSTh
K BBICBOOOXKIIEHHIO MEJMATOPOB BOCTIasieH!sT. IH Ty ipyeTcst
CBP, conpoBoxxgaemas CUHHAPOMOM JUCCEMHUHHPOBAHHOTO
cBepThIBaHUA KpoBH. [1o Mepe mporpeccrupoBaHust IaTOJIOTHU
pasBuBaetcst cuaapom [IOH, compoBoknaemblii THOETBIO
»uBOTHBIX (I"aBpmiios, 1981).

B pesynbrate paboThl HalICH U OXapaKTEPU30BAH TAKOM
peXnM BO3eHCTBHS Ha aciuT Kpebe-2, mpu KOTOpoM Tpo-
WCXOJHT MOJIHASI PETPECCHs aCIUTa, a BPEMsI PEMHUCCHH JIIS
BCEH rpymIbl cOCTaBsAeT 7—9 CyT. [TaBHBIM B 3TOM pexuMe
SIBIISTEOTCS JTBA 00CTOATENhCTBA: 1) HECKOIBKO MHBEKITHH LD,
JIONIOJIHUTENTBHO Bo3zieiicTByromiero B G1-S-hasze knerounoro



Regimens for eradication of Krebs-2 primary ascites with
combinations of cyclophosphamide and dsDNA preparations

[IUKJIA Ha KJIETKH, HAXOIAIIHMECs B MOMEHT IpeablTyIen

uabeknnu L{® B G2-M-da3e KIeTOIHOT0 UK, ¥ TOBTOPHO

3anuparoniecs B S-haze roToBsIIecs BBINTH U3 HEe KIETKH

TIEPBOH ouepe v BO3ACHCTBYSI; 2) BBEICHHUE ABYX KOMITO3HUIII

JIHK, omHa U3 KOTOPHIX, KaK OBLIO JOKA3aHO B MEPBEIX pa3-

Jlefiax [UKJIa, ISHCTBYET pa3pyLIUTEeIbHO Ha TYMOPOTeHHBIN

norennuan nepesuBaemoro rpadra (CUPK) B haze NER

pemapannu MLIC, a BTOpas ¢ Tem xe 3(h(hekToM BO3IeHCTBY-
€T Ha TyMOpOTreHHbIN noreHiuan tpancmiaanrara (CHPK)

B (baze HR.

[Ipomomxenue wcciIea0BaHMs TODKHO OBITH aKICHTHPO-

BaHO HA CJIEAYIOIUX HAPaBICHHUSX.

1. Cokparienue 10 MUHIMYMa (OTHO) KOJIMYECTBA TepareB-
TUYECKHX MPOKAIBIBAHUN TOW YaCTH OpraHW3Ma MEIIIEH,
B KOTOpPOH pacrosaraercst aclUTHas )KUAKOCTh (TIOMCK
pexuMa eIUHUYHON UHBEKIIUU, TPUBOSILEH K pa3pyle-
HUIO TIEPBIYHOTO aCIIUTA, TOKOKHBIC HHBEKIIUH aHTHOHO-
THKa, CHIKeHHe 110361 penapatoB An/{HK u, Tem cambim,
YaCTOThl MX BBEJICHHS 33 CUET acCOLMAIMU (parMeHTOB
¢ mporamuaOoM ([onrosa u ap, 2009)).

2. Pa3zpaboTka JONOJIHHUTENBHBIX MPOLEAYP BO3IEHCTBUS
Ha BTOpUYHBIA pak W pazBuBaroniytocs CBP, a umenHo:
MMMYHOTEpAIus 00y4YeHHBIMH JCHIPUTHBIMU KJIETKAMH,
T8+/nephopun +mumdorrramu nim Makpodaramu 1 pas-
paboTka nporenyp, kynupytonmx pazsutue CBP u [TOH,
Ha 0a3e peaHMMAIMOHHON MPAKTHKH, UCIIONB3yeMON TpH
JICYCHUH aHAJIOTMYHBIX COCTOSHUH y YesloBeKa.
IToy4yeHnHble B HacToAIIEH paboTe pe3yabTaThl MPEATo-

JIararoT BO3MOXKHOCTH CYIIICCTBOBAHUS PEKUMA, TEXHUICCKH

MPOCTOTO U TepareBTUIECKH 3P PEKTUBHOTO, TIO3BOJISIOIIETO

KOHEUHO ITUMHUHUPOBATh aciuT Kpebc-2. YenemHas 1opabot-

Ka TeparieBTHUECKOTO pekuMa 3paaukaryn aciura Kpeoc-2

B JJAJIbHEHIIEM IO3BOJIUT SKCTPAIOINPOBATH ITOJyYEHHBIC

JTAaHHBIC Ha JICYEHHE PA3IHMYHBIX BHIOB 3JI0KAY€CTBEHHOTO

acIiTa y 4eJoBeKa.
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