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Beedenue. Memaboauueckoe nepenpoepammuposanue onyxone8oix KAemox s811emcs 00HUM U3 8e0YUjUX 36eHbe8 KaHyepoeeHe3a.

Lleaw uccaedosanus — noomeepoume eunome3y nPONUOHAMHO20 NYMU cUHmMe3a @blcuiux HcupHoix kuciom (BXKK) ¢ newemnwim uucaom
amomoe yenepooa npu yepeuKanrbHoM pake.

Mamepuaast u memoodwt. B kauecmee 06paziy06 dns uccaedosanus nocayycuay OUONMamsl welku Mamku, U3 KOmopwix 8bl0easnu cycneH-
3Ur0 onyxoneewix kaemok (20 — pak weilku mamxu, 20 — uepeukaibHas UHMpAasINUmMenuaibHas Heonaasus, 18 — sndoyepsukarvublii cockod
om 300posbix rcenujut). Cnekmp B2XKK ananuzuposanu 0o u nocae 24-uacoeoit unkybayuu ¢ 50 MKmMoas/n nponuoHo8oil Kuciomol u 6e3 Hee
€ NOMOWbIO Memooa 2a3080il Xxpomamoepaghuu.

Pesyasmamot. [Ipu 310kavecmeenHoli mpauncghopmayuu snumenus welky Mamku 6 npedeaax 00Ho2o opeana memaboausm BXKK paszno-
Hanpaeaen. B rokyce yepsukanbHo2o paka, geposimuee 6ce2o, umeem mecmo nponuonamusiii nymo cunmesa BXKK c ucnoavzosanuem nano-
mumama. Ilpu maxcenoii yepeukanvuoil oucnaazuu memaboausm B2XKK unoil. Jegpuyum nasomumuro8oii KUCA0Mbl MONCHO 008ACHUMD
CUHMe30M cmeapuHoama, Komopbulii MemaboAu3upo8ancs 8 0AeUuHoam.

3axarouenue. Bvisgaena ocobeHnocms buoxumuuecKux usmeHeHull 8 npedenax 00H020 opeana u 00HOU NAMoA02UU, YO OMPAdcaem sman-
HOCMb pazeumusi OHK0A0_UHECK020 npoyeccd.
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The influence of propionate on the spectrum of long-chain fatty acids in cervical cells during dis-
and neoplastic transformation
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Background. Metabolic reprogramming of tumor cells is one of the leading links in carcinogenesis.

The objective to confirm the hypothesis of a propionate pathway for the synthesis of long-chain acids with an odd number of carbon atoms
in cervical cancer.

Materials and methods. As samples for the study were biopsies of the colli uteri, from which a suspension of tumor cells was obtained (20 —
cervical cancer, 20 — cervical intraepithelial neoplasia 111 grade, 18 — endocervical scraping from healthy women). The spectrum of fatty
acids (FA) was analyzed before, after 24 hours incubation without and with 50 umol/I propionic acid by the gas chromatography method.
Results. Metabolism of FA is multidirectional in different locus in cervical cancer. In the locus of cervical cancer, most likely, there is a pro-
pionic pathway for the synthesis of FA using palmitate. In cervical intraepithelial neoplasia 111 grade, the metabolism of FA is another. Pal-
mitic acid was used for synthesis stearate, which was metabolized to oleic acid.

Conclusion. The specificity of biochemical changes within one organ and one pathology has been revealed, which reflects the stage-by-stage
development of the oncological process.
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BseneHue

M3BecTHO, 4TO MeTaboIMYeCKOoe TTeperporpaMMupoO-
BaHUE OITyXOJIEBBIX KJICTOK SBJISICTCS OTHUM U3 BEIYIIINX
3BeHbEB KaHlleporeHesa [1]. B pamkax uzyyeHust Omoxu-
MMYECKOTO aTUIKI3Ma OITyXOJIEBBIX KJIETOK BIepBhIe B 1995 1n
B.C. XpIuKTyeB 1 COaBT. PeUTOKMIIN TUTIOTE3Y ITPOITHIO-
HATHOTO IMyTU CMHTEe3a BRICIINX XXKUPHBIX KUCIOT (BXKK).
ABTOpPHI BBISIBUJIM B KOHICHCATE BBIIBIXaEMOTO BO3IyXa
y OOJIBHBIX paKOM JIETKOT'O KUPHYIO KUCJIOTY ¢ 19 atomamu
yraepona (2-MeTUICTeapuHOBasI), KOTOpasi, 110 MX MHE-
HUIO, CHHTE3UPYeTCs MPU yIacTUM ITpoIroHaTa [2].

B Hacrosiieii pabote Mbl MOMNBITAIUCh IMTOATBEPAUTD
IIPaBOMEPHOCTh 3TOM TUIIOTE3HI IS LIEPBUKAIBHOTO PaKa.
IIpobGnema paka 1eiiKu MaTK B COBPEMEHHOI OHKOJIOTUU
SIBJISIETCSI OMHOM M3 CaMbIX aKTyaJIbHBIX C Y4€TOM IIPOKOK
pacnpocTpaHeHHOCTH 3abosieBaHus (1-e MeCTO B CTPYK-
Type OHKOTMHEKOJOTMYECKOM 3a00JIeBaeMOCTH) M TTOpa-
KEHUSI XEHIIUH IMPEeUMYIIEeCTBEHHO TPYIOCIIOCOOHOTO
U JeTOPOIHOrO Bo3pacTa [3].

Iexb uccnegoBaHns — OIICHUTH BIMSIHHUE IIPOITMOHATA
in vitro Ha criekTp B2KK TKaHEBbIX JTUITMIOB SIIUTEIMS
IIEHKY MaTKY IPH TIPEIOIYX0JIEBbIX 32001 BAHMSIX U HEO-
IUIa31UH DK301IePBHUKCA.

Mamepuanbi u Memopbl

B HepaHTOMM3MPOBAaHHOE ITPOCTICKTUBHOE KOHTPOJIH -
pyeMoe HCciieIOBaHNe BKIIIOUSHBI 58 XKEeHIIH, TIPOXOIB-
IMX o0cjienoBaHue U jeyeHue B KpaeBoM OHKOJIOrmye-
ckoM gucniancepe (. Yura). CpenHuii BO3pacT MalMeHTOK
cocraBwi 38,0 * 8,26 roma. Bce oGcnenyemMble ObLTA MH-
¢opMUpOBaHE O MPOBOAUMOM MCCJACIOBAHUM W HAJIA
IMMCBMEHHOE CoTjlacHe Ha yJacTue B HeM. McciemoBaHue
BBIMOJIHEHO € COOJII0IeHMEeM TIPUHLIUIOB XeIbCUHKCKOMN
IeKnapamyy BeemupHoi MeauimmHCKo# accoumar (WMA
Declaration of Helsinki, 1964, penakuust 2013) ¢ coracust
JlokanbHOro 3TUYeCKOro komureta YuTMHCKOM rocymap-
CTBEHHOU MEeOULIMHCKOU aKageMUU.

B kauectBe 00pa3LOB UCCIIENOBAHMS NOCTYKWIU (par-
MEHTBI TKaHU IIEHKN MaTKH, TIOJTyIeHHBIE ITyTeM IIPUIICITh-
HOIt OMOTICHH WJTY MTHTPAOIIEPALIIOHHO ¢ MOP(OJIOTMYECKIM
KOHTpoJIeM. B COOTBETCTBUM C MaHHBIMH TMCTOJIOTHYE-
CKOTO MCCJIeA0BaHMsI KaX bl 00pa3el] TKaHU ObLI pa3jie-
JIeH Ha 2 ¢parmeHTa: A — ouar nopaxenusi; b — TkaHp
0e3 IIPU3HAKOB AMC- ¥ HEOIUTACTUIECKOM TpaHChOopMaIIii.
Hamu BeIeneHbI 3 KIIMHUYECKUE TPYMIITBI 00JbHBIX: | —
MAIMeHTKN C MpPeIpakKOBBHIMU 3a00JICBAaHUSIMU IIECHKHU
MaTku (n = 20, uepBUKaIbHas MHTpadIUTEIMaIbHAsI HeO-
miasus 11 creenn); 11 — ¢ mmarao3oM pak melKu MaTKU
(n = 20, TUCTOJIOTMYECKH TTOATBEPKACHHBIN MIOCKOKIIE-
ToyHBIN pak cTamuu 0—Ib); KOHTpOIbHAsI — 3MOpPOBHIC
XKEeHITUHBHI (7 = 18).

J11s1 TIoJly4eHUSI KIETOYHOM CyCIIeH3UM OMOMTaT 1U3-
MeJIbYajIi ¥ TOMOTeHM3NPOBaJii B romoreHm3atope Gentle
MACS Dissociator (Miltenyi BiotecGmbH, Iepmanus)
¢ mpobupkamMu C-THIIa ¢ MCTIOIB30BaHUEM Habopa pea-
rentoB Tumor Dissociation Kit (Miltenyi BiotecGmbH,
IepmaHmst) commacHO MHCTPYKIIUM —ITPOM3BOMMTEIIS.

IMomygeHHYIO0 CYCITIEH3HIO KJIETOK (DMIBTPOBAIM Yepe3 Ka-
IIPOHOBBIN PUILTP (pazmep stueek 30 MKM) ¥ IIPOMBIBAIA
oydepom autoMACS Rinsing Solution (Miltenyi Biotec-
GmbH, Iepmanust). KommuecTBO KJIIETOK OIPEAeISUIN C IO-
Mollbio TpotodHoro urodayopumerpa FC500 (Beckman-
Coulter, CIIIA) ¢ ucronp30BaHNEM CUETHEIX (hiryopochep
FLOW-COUNT (BeckmanCoulter, CIIIA).

Jnst uzyyenus crekrtpa BXKK nunuabl skcrparupo-
Basu MmetonoM J. Folch u coasr. [4]. Criektp BXKK anamm-
3upoBaiu Ha xpoMatorpade «Kpucrami-2000M» (Poccust)
C MICTIOIb30BaHUEM TIa3MEHHO-MOHU3AIIMOHHOTO JeTeK-
Topa u KammuisspHolt komoHku FFAP (CIIA). Cnincok
oueHuBaeMbix B2XKK nipuBenen B taou. 1. MUaentudukaimo
1 00CYET ITMKOB OCYIIECTBIISUIN C TIOMOIIBIO ITPOTrPaMMHO-
ammapaTHoro komiiekca Analitika ¢ ucnonb3oBaHUEM
IBM Intel Pentium 4. Pe3ynbrathl MccienoBaHUs OLICHU -
BaJIX 0 M mocJie 24-4acoBoil MHKyOauu ¢ 50 MKMOJIb/J
IIPOITMOHOBOM KMCJIOTHL M 0e3 Hee (TaK Ha3bIBaeMasl Yh-
cTasl, WJIM U30JIMpOBaHHAs, THKYOAIIHST).

CratncTrueckyio oopadoTKy JaHHBIX TTPOBOIMIIM C ITO-
MoIIbio KoMItbioTepHo# porpamMmbl BIOSTAT. IMTonyyeH-
HBIE PE3YJIBTaThI IIPEACTABICHBI KaK MEIMaHa ¢ YKa3aHU-
eM 25-to u 75-ro niepueHTune. Mcnonb3oBaayu MeTOIbI
HemapaMeTPUYECKOM CTaTUCTUKM C IIPUMEHEHUEM KpH-
Tepusi BunkokcoHa st napHbIX udMepeHuit u U-kpure-
pust MaHHa—YUTHU ¢ KOHTPOJIbHOU rpyrnnoii. Paznuuus
CUNTAJIY CTAaTUCTUYECKU 3HAYMMBIMU 11pH p <0,05.

Pe3ynbmambl

B 3m0poBBIX KJIeTKaX LIEPBUKAIBLHOTO ITUTEIIUS TTOCIIe
WHKYOAIIUM C IIPOITMOHATOM CyMMapHOE COolepKaHNe Ha-
CBHIIIIEHHBIX XXUPHBIX KACJIOT HEe M3MEHUJIOCh, HO Cpeau
OTIEIBHBIX IPEACTaBUTEICH SKUPHBIX KMCIIOT 3TOTO KJIac-
ca HaOMIoNATUCh KOJTUYEeCTBEHHbIE KonebaHus (Tadn. 2).
Bxnanst C, u C,  ymeHbmmiuch Ha 6,4 u 11,3 % coot-
BeTcTBeHHO (p <0,001), a konuenrpaumu C,,, C .. C o
u C . Bospocmu (Ha 10,0;9,4; 9,11 9,6 % coorseTcTBEH-
HO) 110 CPAaBHEHUIO C TAKOBBIMM B YCJIOBUSIX M30IMPOBaH-
Hoit mHKyOamuu (p <0,001). J1oist MOHOEHOBBIX KHUCIIOT
Iocjie MHKyOaluK ¢ IMMPOIMMOHATOM CHM3MIACh Ha 9,6 %
(p <0,001). HerIIMT MOHOHEHACHIIIIEHHBIX XKUPHBIX KHCJIOT
(MHXKK) 6511 00ycI0BIICH, IJIABHBIM 00pa3oM, YMEHb-
IIEHUEM 3HAYEHUI MUPUCTOOIEMHOBOM (C,, ) U OsenHoO-
Boii (C, ) kucnor Ha 40,8 u 11,0 % CcOOTBETCTBEHHO
(p <0,001). YpoBeHb NOIMHEHACHIIIIEHHBIX SKUPHBIX KUCIOT
(ITH2XK)) B 3m0pOBBIX KJIETKAaX 3K30IePBUKCA IO IeHCT-
BUEM IIPOITMOHATA YBEIMYMICS Ha 7 % 3a C4eT BO3PACTAIOLIUX
KOHILIEHTPAIUi ®3-TMHOIEHOBOA, AUTOMO-Y-JTMHOJIEHOBO,
apaxuaOHOBOM, SKO3aIIEHTACHOBOM 1 IOKO3AIIEHTA€HOBOM
kuciaor Ha 9,7; 9,5; 6,2; 9,6 u 9,7 % COOTBETCTBEHHO
(p <0,001) (cMm. Tabm. 2).

ITocne nukyOaum ¢ MPONMOHOBOI KMCIOTOM BO BCEX
ouornraTax I rpynIibl He3aBUCUMO OT JIOKAJIM3ALIUU IO OT-
HOIIICHUIO K 0Yary opaxkeH!sI HaOJII0IaI0Ch YBEIMICHUE
konuentpauuid C, ., C.., C. .. C. .. C, B cpeaHem
Ha 9,5 % nns kaxnmoit u3 HUX B noarpynmax 1A u Ib no
CPaBHEHMIO C COOTBETCTBYIOIINM ITOKAa3aTeJIeM B YCIIOBHUSIX



Taomna 1. Oyenusaemviii cnekmp @biCUIUX HCUPHBIX KUCAOM
Table 1. Evaluated spectrum of higher fatty acids

IIndp Ha3sanue
Hacvuuennote
C MupuctuHoBas
14:0 Myristic
C IlentanexkaHoBast
15:0 Pentadecanoic
c IManbMuTHHOBAS
16:0 Palmitic
C MaprapuHoBast
17:0 Margaric
C CreapuHoBast
18:0 Stearic
C 0-METUJICTEAPUHOBAsA
19:0 a-methylstearic
C ApaxuHoBas
20:0 Arachidic
Mononenacoluennoie
C MI/IpI/ICTOOIICI/IHOBaH
14:1 Myristoleic
[NenTanexaeHoBast
C. :
15:1 Pentadecenoic
[MTanpMuTONEMHOBAS
C_ PO
16:1 Palmitoleic
C IenranekaeHoBast
17:1 Heptadecenic
C OneuHoBas
18:1 Oleic
Hoxmnenacumennwe
C JIuHoneBas
18:206 Linoleic
Y-JIMHOJIEHOBAs
18:306 y-linoleic
0-JIMHOJIEHOBAsA
C. R
18:303 a-linoleic
C JAuroMo-y-I1MHOJIEHOBAsT
20:306 Dihomo-y-linoleic
C ApaxugoHoBast
20:406 Arachidonic
Diiko3aneHTaeHOBas
C, . N .
20:503 Eicosapentaenoic
C Jloko3arieHTacHOBast
22:503 Docosapentaenoic

n3oarpoBaHHON nHKyOaumu (p <0,02) (tabn. 3). Uckimo-
yeHue coctaBuia uiib C, . BKIIaJ KOTOPOM 1 B TIOArPYII-
max IA u Ib ymenbimics Ha 3,5 u 6,4 % cOOTBETCTBEHHO
(p <0,02). ITocne BosneiictBua C, , nona MHZKK cokpa-
tuaacb Ha 4 u7 % B noarpynmnax IA u Ib coorBeTcTBEHHO
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(p <0,020). Bo Bcex OmonTaTax 3aperucTpUpOBaHO ITOBHI-
wenue konuenrpaumii C, ,C . C BcpenneMHa9,5 %
I KXol u3 HUX U cHxkenue Bkiana C, Ha 7,3 %
(p <0,02). B camom ouare nopaxenus ny.1 C,,  Obi1 yBe-
JnuyeH Ha 9,8 %, a B YCIIOBHO 3[0POBBIX KJIETKAX CHUXKEH
Ha 10,7 % (p <0,02). depuunr ITHXKK mon meiictBreM
IIPOITMOHOBOM KMCJIOTHI cOKparaiics. B 30He mpemomyxo-
JIEBBIX U3BMEHECHUU LIEUKM MAaTKH! U B KJIETKAX TTapagycIuia-
cTHYeCKOi okanusaunu noa Bmvsauem C,  mysn ITHXKK
yBeamumics Ha 11,0 u 9,1 % coorBercTBeHHO (p <0,02).

B ouyare nmopaxenus nya C, . . YBEIMYUICS MOYTH
B 2 pa3a, KOHIICHTPALMS OCTAIbHBIX ITOJMEHOBBIX KHCIIOT
Bo3pocia B cpenHeM Ha 9 % (cM. Ta6u. 3). B mapagucruiac-
TUYECKUX KJIETKaxX JMHaMUKa u3MeHeHuit coctaBa [ITH2KK
OblLIa MOHOTOHHOM: POCT YPOBHEN MpeacTaBUTENeH m3-
CepMﬁ (C18:3w3’ C20:5w3’ CZZ:S(»}) n (D6-CCpHI71 (C18:2m6’ C18:3w6’
Cloau6> Croaes) — HA 9 % mnat xaxnoit uz uux (p <0,001).
Heob6xonmo 0TMEeTUTb NOMIOXUTEIbHYIO IMHAMUKY YPOB-
Hs1 B2XKK ¢ HeueTHBIM 41 CJIOM aTOMOB yIjiepoja o AeCT-
BHEM IporroHara B cpeaHeM Ha 10,7 w 10,3 % mig on-
rpymi IA u Ib coorBeTcTBeHHO (p <0,001).

[Mon BAMsSTHMEM IIPOIMOHOBOI KMCIOTH B 00pasiiax
LIEPBUKAJILHOTO paKa 01 HACBHIIIEHHBIX XKUPHBIX KUCJIOT
yMmeHnbmmaachk Ha 13 % (p <0,001), HO UX ypOBEHb TaK
1 He TOCTUT KOHTPOJIbHOM BeIMIMHEI (Ta01. 4). OmmmcaH-
HbIE M3MEHEHMSI CBSI3aHBI CO CHIDKCHUEM KOJIMYEeCTBa
MaJIbBMUTUHOBOM U cTeapuHoBoi KucyoT Ha 30,3 1 27,4 %
COOTBETCTBEHHO IT0 OTHOIIICHMIO K ITOKAa3aTeJIsIM B yCII0-
BMSIX N30 IMpoBaHHOM nHKybammu (p <0,001). B mapaneo-
IUIACTUYECKMX KJIeTKax Bkjan HacblleHHbX KK mong
JIEUCTBMEM IIPOITMOHATA He M3MEHUJICS, OTHAKO CPeIu
OTHEJIbHBIX MIPENCTABUTENIEN TAHHOTO KJIACCa COEANHEHUI
OBLIU BBISIBJICHBI KOJIMUYECTBEHHBIC KOJIEOAHMS, XapaKTep-
HBIC U IJI 3JI0KaYeCTBEHHOIO ImopaxkeHus. B ouare ma-
JUrHu3auuMu nod BiausgHueM C, | yBEIMYMIICS MY/l HAChI-
IIEHHBIX KUPHBIX KUCJIOT C HEUYETHBIM YHMCIOM aTOMOB
yIjiepoaa B eTH, TAaKMX KaK IMeHTaaeKaHOBasI 1 Maprapy-
HoBas, Ha 28 % mist Kaxnoi u3 Hux (p <0,020). st kie-
TOK ITapaHEOIUIACTUICCKOM JIOKAIN3AIIMH 3T TCHICHIINS
coxpaHsiiach, HO ObLIa MeHee BhIpaxkeHa. Tak, KOHLEHT-
pauuu C , , C. mocne unkyb6auu ¢ C,  Bospocsu Ha 17
u 18 % coorBercrBenHo (p <0,02). Kpome aroro, uHTe-
PECHBIM BBITIAAMT (pakT HapacTaHus Bkiaana C, B0 BCex
ouornTaTax LepBUKAJbHOTO a3mnutenus u3 Il rpymnmbl
1OJ, BIMSTHUEM mporroHara: Ha 28,0 % 11t 310KadecT-
BEHHOTO TMopaxkeHust u 18,4 % Iuisi yCIOBHO 300POBBIX
kieTok (p <0,02). Cnemyer oTMeTUTh, uTO B I TpyIme 3ta
KHMCJI0Ta He BepUDUIIPOBAIACh, HECMOTPSI HA N3MEHEHIE
YCJIOBUI MHKyOa1ny (1o06aBjieHre IIPOIOHAaTa).

B oTHomeHnn MomubuUKanuKy IyjJda HACBIIIEHHBIX
KMPHBIX KUCJIOT ¢ YETHBIM YKCJIOM aTOMOB YIJIepomaa
non aeiicteueM C,  NMPU 3710Ka4€CTBEHHOM MOPaKeHUU
YCTAHOBJICHO, UTO KOHIICHTPALIM MUPUCTUHOBOM U apa-
XMHOBOM KMCJIOT yBeauuminch Ha 27,8 u 28,0 % B ouare
Heorutazuu v Ha 17,5 1 18,7 % B yCJI0BHO 310POBBIX KJIET-
Kax cooTBeTcTBeHHO (p <0,02), a Imysn MaJbMUTUHOBOM
KHMCJIOTHI CHU3WJICS B 00EMX ITOATPYIIIaX. YpOBEHb
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Tadmuua 2. Codepoicariie 8biCULUX HCUPHBIX KUCAOM 8 300D0BbIX KACMKAX WeliKu MAMKU  3agucumocmu om ycaouil unkyoayuu (Me (25-ii; 75-ii nepuen-

muau)), %

Table 2. Higher fatty acid content in healthy cervix uteri cells depending on incubation conditions (Me (25"; 75" percentiles)), %

[TIncp BbICIIMX KUPHBIX KUCIOT

o MHKyOaImun

Hacwmelmbte JHCUPHbBLE KUCA0mbl

Mononeuacumeuubte JHCUPHbBlE KUCA0MmblL

HOﬂuHEHaCbImeHHble HCUPHDBIE KUCA0MDbL

18:2w6

18:3w6

18:3m3

20:306

20:406

OO0 0000

20:503

C

22:503

Bceeo
Total

Bvicuiue scuprule Kucaomol ¢ HeuemHsimM YUCAOM amomo8
yeaepooa
Higher fatty acids with odd number of carbon acids

2,75(2,24; 3,09)
2,03 (1,94; 2,13)

24,47 (22,5; 26,4)

1,67 (1,59; 2,03)

2,75 (2,14; 2,96)

1,39 (1,37; 1,41)
0,80 (0,78; 0,89)
2,74 (2,29; 3,05)
2,51 (2,42; 2,60)
16,1 (13,7; 18,2)

23,5(20,6; 26,2)

12,20 (10,34; 14,93)

4,32 (3,74; 5,06)
2,35 (2,09; 2,70)
2,96 (2,47; 3,89)
4,42 (3,68; 5,23)
3,72 (3,08; 4,04)
1,97 (1,67; 2,28)

31,9(27,1; 38,1)

7,01(6,73;7,7)

ITocue 24-9acoBoit MHKYOamUA

HM30IMPOBAHHOM

2,01* (1,75; 2,42)
1,59* (1,52; 1,66)

C PONHOHATOM

2,21%* (1,92; 2,65)
1,74** (1,67; 1,82)

30,04* (28,45; 31,50) 28,1** (26,37, 29,71)

1,31* (1,24; 1,59)

2,65* (1,67; 2,32)

42,7(39,2; 48,6) 44,6 (40,7; 48,9)

2,01% (1,75; 2,42)
0,63* (0,61; 0,69)
2,14* (1,79; 2,38)
1,96* (1,89; 2,03)

23,47* (21,60; 25,14)

30,2% (27,6; 32,6)

9,54* (8,09; 11,68)
3,38* (2,92; 3,95)
1,84* (1,63; 2,11)
2,32* (1,93; 3,04)
3,46* (2,88; 4,09)
2,91% (2,41; 3,16)
1,54% (1,315 1,78)

25%(21,2; 28,8)

5,5* (5,3; 6,0)

* [locmogepHbie pazautus mexncdy HOKa3amensimu 8 ycaosusx 0o u3oAupo8anHoll UHKy6ayuu u nocie Hee.

1,43 (1,37;1,74)

9,02 (8,77; 12,01) 7,05* (6,04; 9,43) 7,73** (6,62; 10,34)

2,35%* (1,863;
2,54)

43,6 (39,8; 48,8)

1,19%* (1,18; 1,21)
0,69 (0,67; 0,76)
2,35%* (1,96; 2,61)
2,15%* (2,08; 2,23)
20,9** (18,9; 22,7)

27,3%* (24,8: 29,5)

10,75%* (8,87; 12,8)
3,1%* (3,20; 4,34)
2,02%* (1,79; 2,32)
2,54%% (2,12; 3,34)
3,78%* (3,16; 4,49)
3,19%* (2,64; 3,46)
1,69%* (1,43; 1,95)

26,8%* (23,2, 32,7)

6,01 (5,8; 6,6)

*Significant differences between the characteristics prior to isolated incubation and after it.
** [TocmogepHbie pazaudus Mexcoy NOKa3amensimu 6 PA3HbIX YCA0BUAX UHKYOQUUU.
**Significant differences between the characteristics in different incubation conditions.

CTEapUHOBOM KUCJIOTHl BApbUPOBAJ B 3aBUCMMOCTH OT
noarpynir. Tak, B MAIMTHA3UPOBAHHBIX YYACTKAX SITUTE-
JIUS MO, AEWCTBUEM IPOIMOHATA 3TOT MOKA3aTe/lb CHU-
suiicst Ha 27,3 %, a B yCIIOBHO 3J0POBBIX KJIETKAX YBEJIU-
yuics Ha 18,0 %.

Yro kacaerca MHXK, to nocie BosneiictBua C,
WX JOJIS1 COKpaTuiach Ha 9 % B KJIeTKax MapaHeoTuIacTh-
YeCcKOM JJoKanmm3auy u odare paka (p <0,020) (cM. Tadm. 4).
B nokyce 31m0KauecTBeHHOM TpaHC(hOpMALIMK IO, BT~
sSIHAEeM IIpOIHMOHAaTa HaOJomadoCh CHMXXCHHUE IIyjia
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MMPUCTOOJIEMHOBOM K1CIOThI Ha 60,3 % (p <0,02). KoH- HBIX aHAJIOTOB yBenmuuBaics. [IprndyemM 10CTOBEPHBIX pa3-
LeHTpalusl ocTanbHbIX npeactaButencii MHKK, takux — auumii BHyTpu | KITMHUYECKOM TPYMITbl MEXKIY UX KOHLIEH-
kak C, ,C, , C_ , BKIETKax 3TOM JIOKAIM3alM1 BO3PO-  TPaLMsAMKU He ObUIO, a MaKCMMAJIbHbIX 3HaYEHUH OHU
cia Ha 28,7; 27,9 1 28,3 % coorBercTBeHHO (p <0,02). nmocturanu B noarpymmax 1A u 11B.

B napaneormiacTuyecK1x KaeTKax IMHAMKUKA U3MEHE- WHutepecHbIM BBILIAMUT bakT HapacTaHus Bkiana C
Hug nipodpuiss MHXKK Oblta aHajmornyHa, 3a UCKITIOYe- Bo Bcex OmonTarax Il rpynmsl moa BAMsSIHUEM ITPOIIMOHA-
HHEM YPOBHEH MUPHCTOOJIEMHOBOM 1 oieHOBOM KucioT  Ta (p <0,02). CiaemyeT OTMETUTD, 9TO B | 1 KOHTPOIBHOMK
(cMm. Taba. 4). Bknan nepsoii non Bausinuem C, | yBesn- rpyIinax 3Ta KHUCJIoTa He BepuduIpoBanachk.
yuics Ha 18,6 %, a BTopoii — ymeHblumiIcsa Ha 14,9 % ITyn MH2KK 1101 BussHreM IIPOIIOHATa BO BCEX MC-
(p <0,02). cJieAyeMBIX TPYIIIaxX CHUXKAJCS, Mes] MUHUMAaJIbHOE 3Ha-

Iox neiticrBuem npornonara aepuunt [THXKK ymens-  dyeHue B J0Kyce lLiepBHMKaJIbLHOIO paka, 4ro Ha 6,7; 3,8
mmics Ha 27,4 u 17,5 % B ovare 3710Ka4eCTBEHHOIO I10- u 1,8 % menbiiie, yem B noarpymmnax IA, Ib u I11b coorBet-

paxXeHMSI U B YCJIOBHO 3[I0POBBIX KJIETKAX COOTBETCTBEHHO  CTBeHHO. [loy4eHHbIe pe3y/ibTaThl CBSA3aHbI C YMEHbIIIE-
(p <0,05) 3a cuer yBenM4YeHUsI TOJIM MPEACTaBUTENEH KaKk  HMeM KoHUeHTpauuid C,, 1 C . | B JIOKyCe LIEPBUKAIbHO-
®3-, TaK ¥ ®6-Cepuil KUCIIOT, B cpenHeM Ha 28 % Boyare 1o paka Ha 60,3 u 9,6 % 1o cpaBHEHUIO C KOHTPOJEM

nopaxkeHus 1 Ha 20 % Ha nepudepun opraHa ajisi Kaxaoi  cooTBeTcTBeHHO (p <0,001).

u3 Hux (p <0,02). [Ipu 3TOM B 0Yare paka MaKCHMMAaJIbHO Bxnan ITHXKK non neiicteuem C, | moBbILAICSA BO BCEX
BbIpocia Konuenrpauus C,, . - (Ha29 %), a B mapaauciuia- — rpynmnax, J0CTMrasg MakCMMyMa B odare Heoriasuu. Jlan-
cruyeckux kietkax —nyn C, . - (1a 25 %). HBII 3 GEKT CBSI3aH C TOTATLHBIM YBEITMICHUEM KOHIICHT-

CpaBHUTEIbHBINM aHAIM3 MEXKTPYIIIIOBLIX MIOKa3aTeield  palliy BceX IpeAcTaBUTe el MoIMeHOBBIX KUcIoT Ha 10 %
coctaBa BXXK moa BiusiHEEM IpomnuoHaTa OpeACTaBlIeH B CpeAHEM B JIOKYCe MpeApaka W MMapaaucIuiacTUYECKUX
Ha puc. 1. KJIeTKax (3a UCKIIOUYCHUEM 3MKO3aTPUEHOBOM KHCIIOTHI,

IMocne unkybauuu ¢ C, ) TOABKO B KJIETKAaX LUEPBU-  YPOBEHb KOTOPOM YBEIMYMIICA B 2 pa3a B OMONTATaX MO/~
KaJIbHOTO paka 3aperucTpMpoBaHO CHUKeHUe ypoBHs  rpymmbl IB), Ha 29 % — B ouare paka u Ha 18 % — B mapa-
HACBIIICHHBIX XKUPHBIX KUCIOT (p <0,001), 9To cBsi3aHO  mucIUIacTHYecKuX Kietkax (p <0,001).
€O 3HAYUTEJIbHBIM YMEHbLIECHUEM YPOBHSI MaJIbMUTUHOBOM

U creapruHoBoii Kucinot Ha 30,3 1 10,0 % coOTBETCTBEHHO 06cy:xpeHue
(p <0,001). B ouare mpenpaka, ImapagdcIUIACTUICCKUX, [1pu 3m0KaYeCTBEHHO TpaHC(OPMALIH [IEPBUKATb-
IMapaHeoIIAaCTUYECKUX 1 3M0POBBIX KJIETKAaX CHIDKAJaCch  HOTO SIMTEIUS B MpeaeiaX OJHOIO opraHa MeTaboIU3M
KOHUEHTpALHMsA TOJIbKO C (. a Iyl OCTalIbHbIX HACHILIEH- B2XK pasHoHarmpaBbiieH.
% O Kowtponb/Control
O 1A
250 OB
H A .
OB . I
200 I

150

* * * *

x iﬁ I e ﬁ 1 Ii z él s i* r TF*Es _ fﬁ B
. I ilp:
| 0
I L)
C C C C C

C C Cc,.. C C C C C C C

14:.0 15:0 16:0 17:0 18:0 19:0 20:0 141 15:1 16:1 171 18:1 18:2w6 18:3w6 183w3 T20:3w6 20:4w6 ~20:5w3 T22:5w3

100

50

Puc. 1. Hzmenenus nysa blcutux JHCUPHbIX KUCAOM 6 KAEMKAX WeElKU MAMKU PA3AUMHOU A0KAAU3AUUY NPU OUC- U HEONAACMU4ecKoll mpancopmayuu
nod eausiHuem nponuonama. A — ouae npeodonyxonegoeo NopajdceHus weiku mamru; b — mxans 6e3 npusnaxos ducnaacmuueckoi mpancgopmayuu; 100 % —
nokazamenu npu U30AUPOBAHHOU UHKYOAUUU.

Fig. 1. Changes in higher fatty acid pool in cervix uteri cells of different localizations with dys- and neoplastic transformation under the effect of propionate.
A — premalignant lesion in the cervix uteri; B — tissue without signs of dysplastic transformation; 100 % corresponds to characteristics in isolated incubation.
*JlocmosepHble pazauuus medxncdy NapHLIMU NOKA3amensimu 00HOU ePYNNbL 8 PA3HbIX YCAOBUAX UHKYOQUUU.

*Significant differences between pairwise characteristics within a group in different incubation conditions.
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Fig. 2. Diagram illustrating the possible mechanisms of modification of fatty acid content in exocervical cell membranes during malignant transformation.
HFA — higher fatty acids; PUFA — polyunsaturated fatty acids; n — number of carbon atoms

B xieTkax nepBUKaIbHOTO paKa, BEpOSITHEE BCETO, Me-
€T MeCTO IIPOINMOHATHLIN IyTh cuHTe3a B2XKK ¢ ncnons3oBa-
HUEM IMaJIbMUTATa, YTO MOATBEPKIACT (DAKT NEeTEKIINI Cw:0
Ha ¢one cHwkenus nyaa C . [TonydeHHbIe pesyabraThl
COIIACYIOTCS ¢ MAaHHBIMM JINTEPATyPhI, YKA3bIBAIOIIMMY Ha
BO3MOXHOCTb pean3auuu cuHTe3a BXKK ¢ HeueTHbIM ynciom
aTOMOB YIJIepoa ¢ MCIIOIb30BaHNEM IIPOITMOHATA TP paKe
JIerkoro u odoctpennu ricopuasa [1, 5]. debumr C u C o
Ha oHe Bbicokux KoHuentpauuii C,  , C , ,C, ,C,,C |
MOXET YKa3bIBaTh HA MHTCHCH(DMKAIIMIO PEaKITIil SJIOHT Al
U JecaTypaliii B PAaKOBBIX KJIETKAX, UTO TAKKE IIOATBEPKIC-
HO IPY APYTMX OHKOJIOTMUECKUX 3a001eBaHusIX [6—7].

M3BecTHO, 4TO META0OJIUT IIPOITMOHATA — METUJIMAJIO-
a1 KoA — siisieTcst MHTMOUTOPOM [3-OKUCTIEHMSI XKUPHBIX
KHCJIOT, BEPOSITHO ITIO3TOMY OBUIO 3apeTHCTPHUPOBAHO OT-
HOCHTEIbHOE HaKOIUICHIE TIOJIMEHOBBIX aHAJIOTOB BO BCEX
MaTOJIOTUYECKUX rpyrmax [1].

[Ipu TsKenol LepBUKaIbHOM IUCILIA3UM METa00I13M
KUPHBIX KUCJIOT UHOM. [TaTbMUTMHOBASI KMCJIOTA UCTTIONb-
30BaJlach Ha 00pa3oBaHUe CTeapuHOAaTa, KOTOPBI MeTa-
00JIM3UPOBAJICS B OJIEMHOAT.

I1pu aHanu3e pe3ynabraToB COOCTBEHHOI'O UCCIeA0BAa-
HUS ¥ JaHHBIX JINTEpaTyphl MBI c(DOPMUPOBAJIM TTaTOre-
HETUYeCcKyo Moaesib Monudukanmm coctaBa BXKK B kirer-
Kax LIEPBUKAJILHOTO SIUTEIUS TIPU 3JI0KAYE€CTBEHHOMN
TpaHchopMarum (puc. 2).

3akniouenue

Pe3toMupysi, MOXXHO OTMETUTb OCOOEHHOCTU BBISIB-
JICHHBIX OMOXMMMYECKNX N3MEHEHH B IIPOLIECCE 1IePBU-
KaJIbHOTO KaHILIEpOreHe3a, YTo, C OAHOK CTOPOHBI, OTpa-
JKaeT 3TAITHOCTb Pa3BUTHSI OHKOJIOTMYECKOTO Ipoliecca,
C IPYroii — CIIYKUT OTPaXKEHUEM «MO3anIHOTr0» (PEeHOTH -
ITa OITyXOJIEBBIX KJIETOK.
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