© Konnexktus aBTopos, 1995
YAK 616.33-006.04-092.4.

C. H. Xpamyosa, I'. H. Ilomanosa, T. H. Cyxosa,
H. M. Muponos, I H. I'ybuna, O. H. I'opbynos,
A. A. Kmumenxos, B. H. Iopbynos, J. I'. 3apudse

HNHAYIUPOBAHHBIE KAHIIEPOI'EHAMU
AJAYKTBI JHK U HELICOBACTER
PYLORI-MH®EKINA KAK ®AKTOPBI PUCKA
B BO3HHKHOBEHHU OIYXOJIEN KEJTYIKA
Y BOJBHBIX MOCKOBCKOI'O PETMOHA

HHHU rkaiyepozenesa, HHUH xkmnuueckoit onxonozuu,
MMA un. H. M. Ceuenosa, Mesicdynapoonoe azenmemso
uccredosanuti paxa, Juon, Dpanyus

Kapuunoma xenyaka — ofHa U3 LIHPOKO PacnpocTpa-
HEHHBIX JIOKAJIM3alMH OIyxoJieil, 3aHuMarouas 2-e MecTo
B 00LIEl CTPYKType OHKOJIOTHYECKHX 3a00neBaHNi B MHpe
[5]. TlosiBNEHUEO OMYXOJH, KAK MPABUIIO, IPEALIECTBYET PAL
MOP(OIOrHIECKMX H3MEHEHNH CIIM3UCTON 00OMTOUKH BKIIKO-
YAIOIIMK: BOCHANEHUE (XPOHMYECKHI TacTpUT), aTpoOdHIO,
norepro kierouHol muddepeHuuporku [3]. B atuonornn
XPOHUUECKOTO aTpo(hHUYECKOTO IracTpUTa aHTPaIbHOIO OT-
Jena Beaywas ponb otBoautes Helicobacter pylori-nudex-
uuu [7], pacueHHBaeMoil B IMmocie/Hie Toabl Kak (akTop
PHCKA B PA3BUTHM a/1cHOKAPLIUHOMBI xenynka [4, 9]. IIpen-
nojaraeTcs, YTo IMOCKe CTaguu aTpoduu HeoOXOAUMO MpPH-
CyTCTBME TE€HOTOKCHMUECKHUX AarcHTOB, MOAM(ULMPYIOUIHX
crpyktypy u ¢yuxunio JHK.

B xavecTBe Takux areHTOB OONBLIOH HMHTEpeC Npes-
CTaBIAIOT HUTpo3ococauHeHus (HC)-— Bewectsa, noTeH-
LMAIbHO KaHLEPOreHHble AT YelloBeKa. JHIOTEHHbIH CHH-
te3 HC u3 npeaiiecTBEHHUKOB B IKEJIYJKE YEJIOBEKA
3HAYNTENLHO BO3PACTAET TPH XPOHHUECKOM aTPOPHIECKOM
ractpure [1]. Tenoroxcuueckuii 3¢ppext HC Bo MHOrom
onpeaensercs ankunupoBannem JAHK. Yawme scero mu-
IIEHBIO CTYXKUT TyaHuH B momoxedun N7 u O¢ Obpazo-
Bane Of-metmngesoxcuryanosu-3’-gocdara (O%-medG)
npuBoaut k tpausuumsam THna GC — AT [20]. B akcme-
puMeHTe TmoKasana axTuBanus H-ras-mporoonkoreHa
BeieActBue obpasosanus OS-medG mop neiictBuem N-
HUTPO30-N-METUI-MOUYEBHHBI 1 3AMEHBI TYAHWHA Ha aZIEH1H
B 12 xomone [14]. ObpazoBanne N7-METHUIAE30KCHTYaHO-
3uH-3’-pochata (N’-medG) He KOppENUpPYeT ¢ YACTOTOM
BO3HUKHOBEHMS MyTalMid, HO 3aTO MOXET CIYXHTb YyB-
CTBHTEJIbHBIM MapKepoM CHHTe3a U TEHOTOKCUYECKOTo 3(-
dexra HC [1].

XopoIo u3BECTHO, YTO MHOTHE MTOJIMUUKIHYECKHE apo-
MaThHueckue yrinesogopoibi (ITAY) takke creuuduuecky
ces3piBarores ¢ ryauudHom JHK, Ho B nosmuuax C* u
N2 [21, 22]. OkcnepUMeHTAIbHBIMH HCCIENOBAHUAMU yC-
TAHOBIIEHO, YTO APOMATHYECKKE YIIIeBOAOpobl, kak u HC,
crnocobHbl Be3biBaTh Tpausuuuu tuna GC — AT B 12 ko-
IOHE ras-npoTooHkoreHa [12].

IIpuBesentble [aHHbIE CBUAETENLCTBYIOT O BO3MOX-
HocTH nossienus moanpukaunid B JTHK xemynoxa mocne
sxenosuunn kax ¢ HC, tax n ITAY. Bnarogaps paspaborke
BbICOKOUYBCTBUTEIILHBIX MCTOMOB NMOSBUIACH BO3MOXHOCTD
u3MmepuTh ypoBerb ajaykToB B JJHK uyemoseka, orpakato-
WK B COBOKYNHOCTH 3KCMO3ULHMIO C KaHLIEPOTEHOM, €ro
MmeTabonnueckyro axTupanuioo 1 penapauuo JHK. Hemsio
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Gastric carcinoma is the world’s second most com-
mon cancer disease [S5]. There are several morphological
changes of mucosa that as a rule precede development
of the tumors, i.e. inflammation (chronic gastritis), at-
rophy, loss of cellular differentiation [3]. Helicobacter
pylori (H.pylori) infection plays a significant role in eti-
ology of chronic atrophic gastritis and is believed to be
a risk factor for gastric adenocarcinoma [4,9]. It is supposed
that genotoxic agents modifying DNA structure and func-
tion should be present following the atrophy stage.
These agents include nitroso-compounds (NC) which
are potentially carcinogenic for man. NC endogenous
synthesis from its precursors increases considerably in
stomachs of patients with atrophic gastritis [1]. The
NC genotoxic effect is mainly determined by DNA al-
kylation with guanine in positions N7 and O°¢ as a target.
Generation of OSmethyldesoxyguanosine-3’-phosphate
(0%-medG) leads to GC — AT transitions [20]. As shown
experimentally the OS-medG production induces acti-
vation of H-ras protooncogene under the action of N-
nitroso-N-methylurea and substitution of adenine for
guanine in codon 12 [14]. Generation of N’-
methyldesoxyguanosine-3’-phosphate  (N7-medG) does
not correlate with mutation incidence but is a sensitive
marker of NC synthesis and genotoxic effect [1].
Many polycyclic aromatic hydrocarbons (PAH) are
known to bind specifically to DNA guanine but in
positions C* and N2 {21, 22]. It is discovered experimentally
that aromatic hydrocarbons can induce GC — AT tran-
sitions in codon 12 of ras protooncogene similarly to
NC [12]. )
These findings suggest the possibility of gastric DNA
modifications as a result of exposure to both NC and
PAH. Due to development of high sensitivity techniques
we can measure levels of human DNA adducts reflecting
exposure to carcinogens, their metabolic activation and
DNA reparation. The purpose of this investigation was
to study the role of environmental factors such as NC,
PAH and H.pylori infection in development of gastric tumors.
The investigation was performed in patients with
gastric tumors and a control group with ulcer of the
gastric antral segment. The main portion of the inves-
tigation was carried out in the Carcinogenesis Laboratory
of Paterson Institute for Research of Cancer (Man-
chester) and in the Laboratory of Carcinogenic Mecha-
nisms of IARC (Lyon). DNA was studied for presence
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HacToseld paboThl ObUTO U3yYeHHEe PONU HAKTOPOB BHELL-
Heii cpenbl, Takux kak HC, TIAY u H. pylori-undexuus,
B Da3BUTUM ONYyXOJNel >Xemyaka.

B unccnemoaHue ObUTM BKIIOUEHBI OONBHBIE C OMYyXO-
JAMH KENyAKa, a TAKXKe KOHTPOJbHAs TPYINa MAlLUeHTOB
C A3BOH aHTpaJbHOrO OTAeNa Kenyaka. OcHOBHas 4acTb
pabotbl Obuia npoBeneHa Ha Oase NMabOPATOPHHM KaHLE-
porenesa Mucturyta IlatepcoHa mo HMcclnezoBaHHIO paka
(MaHuecTep), a Takke JabOpaTOPHY MEXAHW3MOB KaHIle-
porenesa MAUP (JIuon). JIHK uccremoBanacs Ha HamHyue
N7-medG, O%medG, apoMaTuyeckux agaykros n H. py-
lori-undexinu.

Marepnanel u Metoast. Unbuumposannocts H. pylori olieHHBanu
meyms BapuanTaMd PCR ¢ pasmnudbiMu mpaiimepamu [11, 13].

Meron onpegenenust N’-medG BKIoYan sH3MMATHYECKHT THAPOITH3
JAHK, paszgencHue MerHnMpoBaHHBIX HykJeozuaos Mmerogom HPLC na
KONIOHKe Aminex A7, OYHCTKY METHIMPOBAHHOTO HYKJIEO3MId W J€30K-
cutumMuanHa (dT) Ha GopaTHOMH KOJIOHKE ¢ MOCHEAYIOUNM pa3jerieHeM
metogoM HPLC na komonke C18. KonuuecTBo ajiykra oOnpemensuii
HMMYHO(EPMEHTHBIM MeTosioM [6, 17] 1 Belpaxasin B HMosb/Monb dT.

Omnpepenenvie O%medG  npoBOAMAM MeTOIOM  S2P-miocTMeueHNs
(puc. 1). Meron Bxmouan ¢epmentaTuHblil ruapoians JJHK, xonuenr-
PHpOBaHHUE aJIyKTa METOJIOM ABYXCTYNEHYaTOH WMMYHOCOPOLIMM Ha KO-
TIOHKaX ¢ MOHOKJIOHAJIBHBIMH AHTHTETAMH, TIPHILMTHIMU K Iepiiogarax-
THBHMpOBaHHOH cedapose, 32P-nocTmeucHue cobmecTHo ¢ IMP B KauecTse
BHYTPEHHEro cTaHaapTa [2] W ABYXMEpHYIO TOHKOCIIOHHYIO XpoMmarorpa-
¢uio (TCX) Ha CTEKJIHHBIX TJIACTHHKAX, NOKPBITHIX MOJMATHICHUMHHOM
(PEI). CxanupoBaHie ¥ KOJMUYECTBEHHBIH MOACYET NPOBOANIY foce 2 U
sxcno3uimu B Kaccetax Phosphor screen na npubope Molecular Dinamik
4253 Phosphor Imager, ucnonesys nporpammy Imqge Qunt.

ConepxaHye apoOMaTHYECKHX aJAyKTOB HM3MEPSUIM TaKKe METOIOM
3P nocTMeuenus (cM. puc. 1), HCMOB3YA METOA SKCTPAKLMH GyTaHONOM
[10] ams konuenrpauuu apnykroB. Muoromepuylo TCX npoBoguan Ha
IUIACTHKOBBIX MIACTHHKaX, NMOkpbiThix PEI, nocne yero xpoMaTorpaMmsl
9KCIIOHHUPOBATIM B TeueHue 48 u.

Pesysbratbl M o0cy:kaenne. C LeNbIO BbIACHEHUS BO3-
moxHocty ankwiupoanus JHK xenynka HC wuccieno-
Bayu cogepxanrie N7-medG B 14 o6pasuax cnusuctoit 06o-
JIOUKH Kenyaka U 4 obpa3uax onyxonu. YPOBeHb aJIyKTa
B 4 obpasuyax ciousucroid xomebamca ot 9,2 go 41,6
HMoJib/MOb dG, a B 0JHOM 0O0Opa3zle OMyXOJM COCTABIIAN
53,4 umons/monb dG. TakuMm o0Opa3oM, Obuna nokasaHa
NPUHUMIINAIBHAS BO3MOXHOCTh FeHOTOKCHYecKoro 3¢ pex-
Ta HC 9HJOreHHOro WM 3K30T€HHOTO MPOUCXOXJIEHUA Y
OOJIbHBIX € OMYXOJAMHM JKENMyAKa.

Y 21 GonsHoro 6mut0 uccienoBaHo copepxanue O°-
medG, ¢ obpa3oBaHueM KOTOpPOro OONBIIMHCTBO HCCHE-
JIOBaTeNlel CBA3LIBAIOT KAHLEPOTEHHBIA N MyTareHHbIH 3¢-
ekt HC [l]. ¥V opgHoro u TOro e HMHAMBHAYYMa
oxHoBpeMeHHo aHamuzupoBamu JHK u3 onyxomu, npu-
Nexaled cIM3uCcToi 000NoYKe, a Takke B 9 ciyuasx M3
neyeHu (Bcero 51 obpasew).

B ob6cnenyemoit rpymne O%-medG B JHK xemynka
ObuT BbISIBIIEH Y on0BUHbL 6odbHBIX (11 u3 21). B tabm. |
NPEeACTABIICHDL] TaHHBIE 00 YPOBHE aJUIyKTa B MO3UTHUBHbIX
obpazuax. HecMoTpss Ha 3HAUNMTENbHbIE MHAWBUAYAIIbHbIE
konebanus B comepkanun Of-medG ot 0,07 mo 10,0
HMob/MoNs dG, mpocnexuBanack 001las TEHAEHLHUS IIpe-
MMYUIECTBEHHOTO HAKOIJIEHHS METHUJIMPOBAHHOTO IyaHHHA
B HE3ATPOHYTOH CAM3UCTOH OOOJNOYKE MO CPaBHEHHIO C
OIMYXONbIO JKENMYyJIKA.

Tak, B cnusucroii obonouke JTHK, o6benuHeHHON OTO
Bcex GonbHbIX, comepxanne OS-medG Obito B 2,76 pasa
6onbmie no cpasueHuro ¢ JHK, obwequHeHHOW M3 omy-
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Ta6bnuya 1 Table 1

Copepxatue OS-medG (paHHbIe Tpex 3IKCNEePUMEHTOB)
B [IHK GonbHbIX ¢ onyxonamu xenyaka (M+m)

DNA OS-medG content (three experiments) in patients
with gastric tumors (Mean +S.D\)

Konuuectso O8-medG, HMonb/monb dG
Avarrios on cnuancras
yXonb o6onouKa neyeHb
ApneHoKapunHoMa 0,07 + 0,03 H o
Adenocarcinoma

» » 711+ 44 0,5+ 03 -

» » 0,16 £ 0,03 10,0 £ 0,4 -

» » H 0,57 * 0,20 -

» » H 3,7 £0,8 0,31 + 0,04

» » 4,0 - -

» » 32+ 17 7,45 + 0,35 H
MepcTHeBMAHO- 0,59 + 0,17 | 1,50 £ 0,34 -
KNEeTOYHbIA pak
Signet ring cell
carcinoma

» » H H 0,12*

» » 0,35 + 0,05 0,22 + 0,02 0,32 + 0,18

» » H 30+ 1,4 0,47 £ 0,34
Cymmapnaa OHK 2,1 (n=2) 58 (n=2) -

13 21 obpasua
Total DNA from
21 samples
tumor mucosa liver
Diagnosis
Amount of O8-medG, nmol/mol dG
Mpumevyanue. lpodyepk — TKkaHb oOTcyTCcTBOBana, 3sesfodka — OHK

6blNO HEAOCTATOMHO ANA TPeX 3JKcnepumeHToB. 3Aaecb U B Tabn. 2 : H —
3HaveHVs HuXe nopora JyBCTBUTENbHOGTM MeTofa.

Note. Dash shows the absence of the tissue specimen, asterisk shows
that DNA amount was not sufficient for three experiments. Here and in
table 2 H stands for values below method sensitivity threshold.

of N7-medG, O°-medG, aromatic adducts and H.pylori
infection.

Materials and Methods. H.pylori infection was assessed by two
variants of PCR using different primers [11,13].

The method of N7-medG determination consisted of DNA en-
zymatic hydrolysis, separation of methylated nucleosides by HPLC
using an Aminex A7 column, purification of methylated nucleosides
and desoxythymidine (dT) using a borate column, and separation
by HPLC with a CI8 column to follow. Amount of the adduct
was measured by immunoenzymometric assay [6,17] and expressed
in nmol/mol dT.

Determination of Q%medG was performed by 32P postlabeling
(fig.1). The method consisted of DNA enzymatic hydrolysis, adduct
concentration by two-stage immunosorption using columns with mono-
clonal antibodies sewed to periodate-activated sepharose, 32P post-
labeling with IMP as an internal standard [2] and two-dimensional
thin layer chromatography (TLC) on glass plates coated with poly-
ethylene imine (PEI). Scanning and quantitation were perforned using
a Molecular Dynamic 4253 Phosphor Imager following 2-h exposure
in Phosphor Screen cassettes by the Imge Qunt program.

Aromatic adducts were also measured by 3?P postlabeling (see
fig.1) with adduct concentration by butanol extraction [10]. Multi-
dimensional TLC was performed on PEI-coated plastic plates by 48
h chromatogram exposure.

Results and Discussion. We measured content of N’-
medG in 14 gastric mucosa and 4 tumor samples to
evaluate the possibility of alkylation of gastric DNA
by NC. The adduct level in the 4 tumor samples
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Puc. 1. Cxema 32P-nocTmedeHus ans aHanuaa O%-medG(1) u apo-
MaTUYeCKUX aanykTtoB (2).

a — cbepmeHTaTUBHbIA rugponus OHK B NpUcyTCTBUNM MWKDOKOKKOBOM
Hykneasbl U cboccbop.maCTepaabl Tenexka; b — cneundunveckoe o60-
ralueHue apayktom; ¢ — S2P-nocTMmeueHne B npucytcTsum T4-ronu-
HyKNeoTuakMHasbl u P1-Hykneasel; d —TCX Ha PEl-uennionose.
Fig.1. Diagram of 32P postlabeling for analysis of O6-medG (1)
and aromatic adducts (2).

a, DNA enzymatic hydrolysis in the presence of calf micrococcal
-nuclease and phosphodiesterase; b, specific enrichment with the adduct;
c, 32P postiabeling in the presence of T4-polynuclectide kinase and
P1-nuclease; d, TLC on PEI cellulose.

2

Puc. 2. Xpomatorpacduueckoe pasgeneHne OHK u3 onyxonu
(1) » HeaaTpoHyTOW crM3aucToii oBonouku xenyzka (2) nocne
3KCTpakuum OGyTaHOMoOM.

Fig. 2. Chromatographic separation of DNA from tumors (1)
and intact gastric mucosa (2) after extraction with butanol.

was 9.2 to 41.6 nmol/mol dG, in one of the samples
it reached 53.4 nmol/mol dG. These findings show that
endogenous or exogenous NC may produce genotoxic
effect in patients with gastric tumors.

We studied 21 patients for presence of O°-medG
as related by many investigators to NC carcinogenic
and mutagenic effects [1]. DNA was analyzed in samples -
of tumors and adjacent mucosa from each individual,
liver samples were also studied in 9 cases (a total of
51 specimens).

05-medG was detected in gastric DNA in half the
patients (11/21) of the test group. Table 1 shows adduct
level in positive specimens. In spite of the considerable
variation in Of-medG content (0.07 to 10.0 nmol/mol
dG) there was a common trend of greater accumulation
of methylated guanine in intact mucosa as compared
with gastric tumors.

The content of DNA OfmedG in mucosa from
all the patients was 2.76-fold larger than in a total
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xoJeil Bcex O6ombHBIX. OTCyTCcTBUE MIM GOllee HU3KOE CO-
Jepxxanue agnykta B JHK u3 omyxomu no cpaBHeHUIO
C HE3aTPOHYTOH CIIM3UCTONH 000JI0UKOH ObUIO 0OHAPYKEHO
B 66% wunmuBuayanshelx nap JHK (cm. Tabn. 1). D10
MOXET KOCBEHHO YKa3blBaTb Ha IOSBIIEHHE TOYKOBBLIX MY-
Tauuid B pesyinbrate 3amedbl O%-medG na agenuH. Ieit-
CTBHTENBHO, B ONyXOJH 60sbHOTO Y. OblIa BHIABICHA TPaAH-
st thoa GC — AT B 175 komone rena p53 [16],
00ycnoBIMBaOIAsd 3aMeHy APTHHMHA HA THCTHJMH.

Monooxcurenassl — (epMeHTbI, OCYLIECTBIAIONINE Me-
Tabonuyeckyro axtuBaiuio HC, — Hanbonee akTHBHbI B
neyenn [1], noaToMy Mbl ucciaenoBanu Hamudue Of-medG
B JIHK w3 aroro oprana. B otnnune ot JJHK u3 xenyaxa
B MEYeHH He ObUIO OOHAPYXEHO 3HAYWTENbHBLIX WHIUBU-
JyanbHbIX KonebGaHuii B ypoBHe ammykra (cM. Tabm. 1).
B uenmom ero comepxaHue ObUIO HU3KMM M COCTABISIO
B cpeanem 0,3 wmons/Monb dG. 3acmyxuBaer BHUMaHUSA
TOT ¢akt, uyto OfmedG BhIsBIANCA BO BCex ob6pasLax
neyeHoyHoi JTHK 6OJNbHBIX € MepPCTHEBHUAHOKIETOYHBIM
paxom (100%), B To BpeMsi Kak YHCIIO MO3UTHBHBIX CIyyaen
y OONBHBIX € aNEHOKAPIMHOMOM COCTABIANO HULIL 16%.
OTH JaHHBblE NPEACTABIAIOT OCOObIH HHTEPEC, TAK KAK 3TO
nepsoe coobuieHue o comepxannu Of-medG B neueHu Hob-
HBIX C OMYXOJUAMHU JKEIyIKa.

Pone TIAY B BO3HUKHOBEHHM paKa Xelylka W3ydeHa
Majo. Mbl BriepBble UCCIELOBATIHM COAEPKAHHE APOMAaTH-
ueckux aanykros B JJHK, nonyueHHoit u3 pasnuunbix Tka-
Heil OJTHOTO U TOTO ke GONLHOrO ¢ KAPLUHHOMOIl KeNyaKa.
B uccnenosanue 66111 BKIIOYEHBI 9 GOJILHBIX, OT KOTOPBIX
Obma nonmyyeHa JTHK u3 onyxomun xenyaxa, npunexaltueit
CIIM3NCTON M neueHu (Bcero 27 ob6pasuos), a Takke 5 60Ib-
HBIX C A3BOH AHTPANbHOTO OTHENa MKElyIKa.

Ha puc. 2 npenctaBieHbl TUIHYHbIE XPOMATOTPaMMbl
JHK. AnayxTs! onpeensiiuch B BUIE THATOHANLHOM 30HbDI
paanoakTuBHOCTH ([3P), BHYTPH U BHE KOTOPOH MOXHO
ObITO Pa3IMUUTL OTAENbHbIE NaTHA. IlaTHO BHe JI3P BbI-
seisiock B 100% JHK cmusucroii obonmouku skenmymxa,
B 88% onyxomu u B 44% mevenn (oGBemeHO Ha puc. 2),
Ho oTcyTcTBoBano B IHK u3 tuMyca tenenka. Comepxanue
agaykra B HeM koxebanocs ot 1,9 mo 863,0 HMONIBL/MONB
dG (tabn. 2). B 77% cnyuyaes ypoBeHb aliykTa B He3a-
TPOHYTOH CIU3HUCTON 000MOUYKEe OBUT BbILIE MO CPABHEHUIO
C TaKOBEIM B ONYXOIH (CM. Tabn. 2, puc. 2), T.e. BhisB-
JIAIach 3aKOHOMEPHOCTb, OOHApYXECHHAs paHee MpH M3-
Mepenun cogepxanus O%-medG.

Camoe Bbicokoe 3HaueHue nsatHa BHe JI3P ompenens-
Joch 'y OonbHBIX mocne 60 JeT, MNO3TOMY HENb3d ObLIo
MCKIIIOYHTh BKIaf (akTopa crapeHus. BbLTo HCCIEAOBAHO
5 obpasuos s3seHHoil JHK oT GombHbIX B Bo3pacTe OT
32 ser o 61 rona. AHANOTHYHOE TATHO, COOTBETCTBYIOLIEE
387 umonb/Monb dG, onpeaensaoch y MOIOAOro HOJILHOIO
(36 ner) M OTCYTCTBOBANIO y GoJee MOMXHMILIX. Takum 006-
Pa3oM, MOXHO ObUIO NPEANOJIONKUTb KAHIEPOIEHHYIO MPH-
pony obHapyeHHoro nsTHa. Ha Hauwl B3rnisn, oHo mpen-
CTaBIIET MHTEpEC TIPH OOCIEHOBAaHMU OOJBHBIX PAKOM
Keayaka, nockonbky BbisBmgercs B 100% IHK w3 ciu-
3HCTOM 000JI0UKH. AHAJIOTHYHOE NATHO ObIIO 0GHAPYKEHO
B CIM3UCTOI obosouke xenyaka 13% 6oibHbIX ¢ ceMeHHBIM
aJeHOMATO3HbIM MOJIUINO30M, HO OHO OTCYTCTBOBAJIO B KOH-
TponbeHO#t rpynne [8, 19].
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Tabnuya 2 Table 2

ConepxaHue apomatnueckux aaaykros OHK
(naHHble Tpex akcriepumeHToB) BHe 3P (M+m)
Content of DNA aromatic adducts outside DRZ
(three experiments) (Mean +S.D.)

Boapact | CodepxaHue apaykta, HMonb/Monbk dG

Ararmos — Gonek, | yxoms SIUMCTER | oy,
ALeHokapumHoma 61 1,9 + 0,5 | 430 + 247 H
Adenocarcinoma

» » 64 79 £ 9 | 484 + 303 H
» » 45 1153 +0,7| 597 + H
26,6
» » 51 31,6 + 125,3 + 68,6 + 28
14,1 44,4
» » 68 H 863 £ 85 | 24,2 + 3,0
» » 54 28,7+59(273+89|275 + 81
MepcTHesuaHO- 58 H 292 + 193 H

KNEeTOUHbIA pak
Signet ring cell

carcinoma

» » 63 194 + 43 | 210 + 129 H

» » 60 65+ 18 | 210 % 71 H
CymmapHas - 12,9 (n=2) | 103 (n=2) -
OHK u3 21 06-
pasua
Total DNA from
21 samples

Diagnosis Age, tumor mucosa liver

years

Amount of adduct, nmol/mol dG

specimen of tumors from all the patients. The absence
or lower concentration of the DNA adduct in tumors
as compared to intact mucosa was also found in 66%
of individual DNA pairs (see table 1). This may be
an indirect sign of point mutations as a result of sub-
stitution of adenine for O%medG. Indeed, the tumor
sample from patient Ch. had a GC — AT transition
in codon 175 of p53 gene [16] that determines the sub-
stitution of histidine for arginine.

Monooxygenases, i.e. enzymes responsible for me-
tabolic activation of NC, are the most active in -the
liver [1], that is why we studied the presence of O%-medG
in liver DNA. Unlike the stomach the liver did not
show any significant variation in DNA adduct content
(see table 1). It was as a rule low (mean 0.3 nmol/mol
dG). Of note that O5-medG was found in all specimens
of liver DNA from patients with signet ring cell car-
cinoma (100%) while the percentage of positive tests
in patients with adenocarcinoma was 16. These data are
of especial interest as this is the first report of OS-medG
content in the liver of patients with gastric tumors.

The role of PAH in development of gastric cancer
is yet unclear. We were the first to study content of
aromatic hydrocarbons in DNA from various tissues
of the same patient with gastric carcinoma. The study
was performed in 9 patients. DNA samples were taken
from their gastric tumors, adjacent mucosa and livers (a
total of 21 specimens). There were also 5 patients with
ulcer of the gastric antral segment included in the study.

Figure 2 shows typical DNA chromatograms. The
adducts were determined by individual spots inside and




Ilpu ananuse oGpa3LoOB MO THUCTONOTHYECKOMY OHA-
rHO3y OOHAPYXWJIOCh, YTO B MeueHH OONBHBIX C MEPCT-
HEBHM/HOKJIETOYHBIM PakoM NsaTHO BHe 3P He BLIABIANOCD,
TOrJAa Kak y OOJbHBIX C aleHOKapLUMHOMOM YMCIO NO3HU-
TUBHBIX cnyuyaeB cocTaBisiao 50%. Cuenyer OTMETHTD, YTO
O%-medG, HaoOOPOT, NMPEHMYLIECTBEHHO BbIABIIANCS B Me-
ueHH OONBHBIX € HEPCTHEBUIHOKIETOUHBIM paxoM. Ilo-
CKOJIbKY Pa3IMYUsA JUIA JBYX THIOB afeHOKAPLIUHOM ObLIH
BbIABIIEHbl npH onpegenenuu kak O°medG, Tax U apo-
MATHUECKUX aJJyKTOB, €CTb OCHOBAHHSA MPENMOIOKUTD,
4TO0 OGHAPYXXEHHbIA (PEHOMEH, BO3MOXHO, OTpaxaer pas-
JTUYUS B MATOTeHe3e aJIcHOKAPLUUHOM M NEPCTHEBUIHOKITE-
TOUYHOTO paka XeJyaxa.

Hamun Oblna BbIABICHA BbicOKas HMH(ULUUPOBAHHOCTH
H. pylori y 6onbHbIX MOCKOBCKOrO perHoHa. DIEKTpO-
(popernueckoe pazaenenue npoaykros PCR npeacrasneno
na puc. 3. JTHK w3 cnuzncToil 060104KH OblTa MO3HTHUBHOMN
B 100% (21 u3 21) cnyuaes. MuduuuposanHocts H. pylori
y GonbHBIX ¢ 70OpPOKAUECTBEHHOH A3BOHM aHTPANLHOLO OT-
nena xenyaka Owina Huke W coctaBisuta 70% (7 w3 10),
YTO COBNAJAET C JAHHBLIMH, MOJYYEHHBIMH NpU 0OCIENO-
BaHMM s3BeHHbIX Ooibubix B Kurtae [15]. M3BecTHO, 4TO
B monynsuun co 100% WHOUMUHPOBAHHOCTLIO PUCK pas-
BUTHSA aJIcHOKAPLIMHOMbI yBesunsaeTcs B 6 pas [9, 18]
ITony4yeHHble AaHHbIE YKA3bIBAIOT, 4TO A1 Mockosckoro
pervona H. pylori-undekiius MoxeT ObITb OJHMM U3 Be-
aymnx ¢daxrtopos. Ha doune 100% H. pylori-nudexuuu y
50% obcmenoBaHHbIX GonbHblx onpememsuics Of-medG.
Y aHasoruuHbiX 6onbHeix B ob6macti Jlun Kepsan (Kutail),
rJe ycTaHoBJieHO 3k3oreHHoe JedctBue HC, umcmo mo-
3uTuBHBIX o O%-medG cinyuaes coctasmsuio 81%, a ypo-
BeHb AJIyKTa B cpemHeM Obul B 5—10 pas Bbllle, uem
y Gonbubix 13 Pocenn [20]. TakuM obpasom, ans 60IbHBIX
MOCKOBCKOI'G PErHoHa ¢ OOJbIIOIT BEPOATHOCTBIO MOXHO
UCKJIIOYMTL BO3JeicTBUEe 06LIero 3Kx30TeHHOro (akropa.
Cxopee Bcero MMelga MECTO 3HJIOTE€HHAA JKCMO3HUus ¢
HC, obycnosnenHas pasnuuusMi B o0pase xusun. HoBbim
ABNifeTcd OOHAPYKEHME Y BCEX OONIBHBIX apOMATHYECKHX
AIUIYKTOB, XHMHYECKYIO TPUPOAY KOTOPBIX MiIaHUpYyeTCs
HCCIeloBaTh B AalIbHENIIEM.
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Puc. 3. OnektpodopeTuueckoe paspgeneHue npoaykros PCR
B 3% arapo3HoMm rene

1 — NO3UTWBHBLIA KOHTPONb; 2 — HeraTuBHbIA KOHTpPONb;, 3 — Crnn-
anctan o6onoukn xenyaka, nosuTueHas no H. pylori; 4 — onyxonk
Xenyaka, nosvTueHas no H. pylori; 5 — onyxone Xenyaka, Hera-
TveHas no H. pyilori; 6 — npoba 6e3 AHK. 109 n 298 HykneoTUpHbIX
nap — NPOAyKTb!, cneyudvurble ana H. pylori, 162 HykneoTuaHbe
napbl — npoaykT nonyyanu ¢ Kla, K1s npamepamu k K-ras reny
KaK KoHTponb Ha Hanuume [HK uenoeeka B npobe.

Fig. 3. Electrophoretic separation of PCR products in 3%
agarose gel.

1, positive control; 2, negative control; 3, H.pylori-positive gastric
mucosa; 4, H.pylori-positive gastric tumor; 5, H.pylori-negative gastric
tumor; 6, DNA-free sample. 109 and 298 nucleotide pairs - H.py-
lori-specific products, 162 nucleotide pairs - the product was obtained
using K1a, K1b primers to K-ras gene as control for the presence
of human DNA in samples.

outside the diagonal radioactivity zone (DRZ). The spots
outside DRZ were detected in 100% of DNA from
gastric mucosa, in 88% of tumor and 44% of liver
samples (encircled in fig.2), while absent in DNA from
calf thymus. The adduct content was 1.9 to 863.0
nmol/mol dG (table 2). In 77% of the cases the adduct
level in intact mucosa was higher than in tumor tissue
(see table 2, fig.2), in other words we discovered the
same regularity as when measuring O°-medG content.

The spot value outside DRZ was the highest in
patients over 60 years of age, therefore the ageing factor
should not be ignored. We studied 5 specimens of ulcer
DNA from patients of age ranging from 32 to 61 years.
There was a similar spot at 387 nmol/mol dG in a
young patient (36 years) which was absent in older
patients. This suggested carcinogenic origin of the spot.
We believe this finding to be of much importance for
diagnosis of gastric cancer as it is detected in 100%
of mucosal DNA. A similar spot was found in gastric
mucosa of 13% of patients with familial adenomatous
polyps while absent in the controls [19].

Analysis of the specimens with respect to tumor
histology showed that there were no spots outside DRZ
in liver of the patients with signet ring cell carcinoma,
while for adenocarcinoma cases the number of positive
tests reached 50%. It is of note that O°®medG was
mainly detected in liver of the patients with signet ring
cell carcinoma. Since the differences in the adenocar-
cinoma types were detected both when measuring OS-
medG and aromatic adducts the supposition may be
made that this is a reflection of difference in pathogenesis
of gastric adenocarcinoma and signet ring cell carcinoma.
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We found high rate of H.pylori infection in patients
from Moscow region. Fig.3 shows electrophoretic sepa-
ration of PCR products. Mucosal DNA was positive
in 100% (21/21) of the cases. The rate of H.pylori infection
in patients with benign ulcer of gastric antral segment
was 70% (7/10) which corresponded to results of a Chi-
nese study of ulcer patients [15]. The risk of adeno-
carcinoma is known to increase 6-fold in populations
with a 100% infection rate [9,18]. Our findings show
that H.pylori may be a leading factor for Moscow region.
50% of the patients had Of-medG against the background
of a 100% H.pylori infection rate. In a similar cohort
of patients from the Chinese region of Lyn Ksyan where
NC exogenous action was established the rate of Ob-
medG positive cases was 81% and the adduct content
was on the average 5-10-fold greater than in the Russian
patients [20]. This suggests that the effect of the en-
dogenous factor on the patients from Moscow region
may be excluded. It was most likely endogenous exposure
to NC due to different modes of living. We were the
first to discover that all the patients under study had
aromatic adducts whose chemical nature will be a matter
of further investigations.
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