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Paxk nuieBoaa 3aHUMaeT OAHO U3 IIEPBBIX MECT B CTPYKTY-
pe 3a00A€BaeMOCTH U CMEPTHOCTH OT 3A0KAQYECTBEHHBIX OITy-
xoAnel. ITo AaHHBIM Me>XKAYHapOAHOI'O areHTCTBA 110 UCCAEAO-
BaHUIO paka B 2002 r. 3aperucrpupoBaHo O6oaee 462 000 HO-
BBIX OOABHBIX paKoM nuieBopa u Ooaee 385 000 caydaes
CMepTH OT Hero (6-e MeCcTo B CTPYKTYpe CMEPTHOCTH OT OHKO-
AOTHYECKUX 3a00AeBaHUM).

Boaee 90% 310KaueCTBEHHBIX OITyXOAEU MUIEBOAA TPEACTa-
BA€HBI IIAOCKOKAETOYHBIM PAKOM U aA€HOKapIMHOMOW. Ao
cepepuHbl 70-x 1. XX B. HauboAee paclpoCTpaHeHHOM 3A0Ka-
YeCTBEHHOM OITyXOAbIO HIeBoAa B CIITA gBASACS TAOCKOKAE-
TOUHBIM pak. Bo MHOrUX crpaHax Asnuu u AQpUKU IAOCKOKAE-
TOYHBIN PaK MUIEBOAA OCTAETCS OAHUM M3 CaMbIX YaCThIX 3a00-
A€BaHUU M OAHOM M3 BEAYIIMX IPUYMH cCMepTHOCTH. OAHAKO 3a
nocaepnue pecarunetus B CLIA B 3,5 pasa BeIpocAa 4acToTa
aASHOKApPIIMHOMEL IIUIEBOAQ. B HacTosIlee BpeMsl OHa Xapak-
TepHU3yeTcs HauboAee BBICOKMM TEMIIOM POCTa 3a00AeBaeMOCTH
CpeAM 3A0KaUYeCTBEHHBIX OITyXOAeH BOOOIIIe, 0COOEHHO Y ITOKH-
ABIX OEABIX MY>KYMH B Pa3BUTBIX CTpaHaX. 1 IAOCKOKAETOUHBIN
paK, ¥ apAeHOKapIIMHOMA ITUIIIEBOAA CBSI3aHbI C KypEeHUEM.

HecMmoOTps Ha TO YTO IaToreHes3 paka IUIEeBOAA TOYHO He
U3BECTEH, UMEIOTCS AQHHBIE O TOM, YTO B €T0 Pa3BUTUU UI'PAET
POAB OKHCAEHUE IIOA ACHCTBUEM KaK BHYTPEHHUX (JKEAYAOU-
HO-IIUIEBOAHBIN pedAIOKC), TaK U BHEIIHUX (KypeHHe, arKo-
TOAB, MOHU3UPYIOIIUe U3AydeHus) pakTopoB. [Ipepnoraraer-
Cs1, 9YTO KAHIIEPOTeHHl, CoAepIKalecs B Tabake, B TOM YUCAe
HHUTPO3aMUHBI, ITOBPEKAAIOT SMHUTEANH 3a CYeT M3MEeHEeHUs
CTPYKTYPBI Pa3AMYHBIX MOAEKYA. PUCK paka IuIeBoAa 3aBU-
CHUT OT YHCAQ CHUTApeT, BBIKYPHUBAEMBIX 3a A€Hb, U IIPOAOAKH-
TEABHOCTH KypPEeHHS.

Pa3BuTHE IAOCKOKAETOYHOI'O pakKa CBI3aHO C AAUTEABHBIM
pasApa’keHHeM U BOCIAA€HUEM CAM3UCTON B Pe3yAbTaTe AeH-
CTBUS TaDAYHOT'O ABIM@, AAKOI'OAS, OaKTepUAAbHBIX NH(EKIUHI
(HampuMep, IpPM axara3uy KapAUM HAW AMBEPTUKYAUTE), a
TaK>Ke CAWIIKOM TOpSYeH IUINU WAU IEeAOYHOM CpeAbl. B
HEKOTOPBIX CTPaHaX IAOCKOKAETOYHBLIM pak IHIEeBOAQ pac-
IIPOCTPaHEH y AHI] C HU3KUM COIIMAABHO-9KOHOMUYECKHUM CTa-
TyCOM, YTO, BO3MOJKHO, CBSI3aHO C Ae(UIIUTOM HIHUTaHUA. 1],
HAKOHeI], OYeHb BLICOKMH PUCK paka IIHMIIEeBOAA OTMEeYaeTCs
IIPY HEKOTOPBIX PEAKUX HaCAEACTBEHHBIX CHHAPOMaX, HallpH-
Mep IIPU HaCAEACTBEHHOM I'MIIepKepaTo3e AQAOHEH U IIOAOIIB.
BBISIBAGH IIeABIH DSIA MOAEKYASIDHO-T€HETHYEeCKHUX H3MeHe-
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Esophageal cancer is one of the most common causes
of cancer morbidity and mortality in the world. The most
recent worldwide figures from the International Agency
for Research on Cancer (IARC) suggest that in 2002 there
were more than 462,000 new cases and more than 385,000
deaths attributable to esophageal carcinoma making it the
sixth most lethal form of cancer.

More than 90% of esophageal cancers are squamous
cell carcinomas or adenocarcinomas. Until the mid-1970s
the most common type of esophageal cancer in the US was
squamous type, and it remains a major cause of overall
morbidity and mortality in many parts of Asia and Africa.
By contrast, in the US, esophageal adenocarcinoma has
increased 350% in recent decades, making it one of the
fastest rising cancers, particularly among older white
males in western countries. Both of the common esopha-
geal cancer histologies are associated with tobacco use.

Although the exact pathogenesis of esophageal can-
cer remains unclear, evidence suggests that oxidative
damage from either internal (e.g., gastroesophageal
reflux) or external (e.g., tobacco smoke, alcohol, radia-
tion) sources is important. Tobacco carcinogens inclu-
ding nitrosamines are thought to damage the epithelium
by inducing a variety of molecular aberrations. Indeed,
esophageal cancer risks are positively correlated with
both the number of cigarettes smoked per day as well as
the duration of smoking.

Squamous cell cancer has been associated with certain
environmental insults, such as chronic mucosal irritation
and inflammation caused by tobacco smoke, alcohol, bac-
terial infections (e.qg., in the setting of achalasia or diverti-
culi), or extremely hot or caustic fluids. In some cultures,
squamous cell cancers have also been linked to low socio-
economic status, perhaps resulting from dietary deficien-
cies. Finally, certain rare genetic syndromes (e.qg., tylosis
palmaris et plantaris) confer an inordinately high lifetime
risk. On the molecular level, a wide range of squamous cell
cancer-associated aberrations have been reported, for
example in cytokeratin expression, cell cycle regulation
(e.g., cyclin D1/E overexpression, loss of p16 expression),
growth factors and their receptors (e.g., TGF-alpha or
EGFR overexpression), genes regulating apoptosis (e.g.,
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HUH, NOBHIIIAIOIINUX PUCK IAOCKOKAETOYHOTO paKa MUIeBOAA:
U3MeHeHUe 9KCIPeCCUU IUTOKePaTUHOB, HapyIIIeHUsT PeryAs-
MK KAETOYHOrO ITUKAA (rumepskcopeccus nukauHa DI1/E,
CHIJKeHHe 3KcIIpeccuu 0eaka pl6), u3MeHeHUe 3KCIPeCcCUU
haKTOPOB POCTA U UX PELeNTOPOB (HalpuMep, TUIepIKCIIpec-
cusi TpaHchopMupytouero dakTropa pocTa 0. U peljenTopa
SMHUAEPMAaAbHOTO (PaKTOpa pOCTa), HapyUIeHUs peryAsIiuu
amnonTo3a (MyTalluu reHa, KOAUPYIOlero 6eAoK pd3, TUNepaIkK-
CIIpeccHUst TeHOB, Kopupytomux 6eaxn p21 u Bcl2), a Takke
U3MeHeHUe JKCIIPeCcCHu GeAKOB KAeTOYHOW aAre3uy (Halpu-
Mep, CHIDKeHHe sKcpeccun E-Kaprepuna).

OCHOBHBIM (DAaKTOPOM PUCKa aAeHOKAPIMHOMEI TUIeBOAA
SIBASIETCSI XPOHUUECKUM JKeAYAOUHO-THUIIEBOAHBIN pedAIoKC,
KOTOPBIN ¥ 5—8% OOABHBIX IPUBOAUT K PA3BUTUIO MUIIEBOAA
Bapperra. OTO 3ab0AeBaHUe XapaKTepHU3yeTCs 3aMellleHueM
MHOTOCAOMHOTO TIAOCKOTO 3MUTEAUS ITUANHAPUUYECKUM SIIUTe-
AMeM, XapaKTePHBIM AAS KHUIIEeYHMKa. Y 4YacTH OOABHBIX Ha
doHe MeTamAa3uM pas3BUBAETCS AWCIAA3MS, IPU KOTOPOHU
HaOAIOAQIOTCS AepopMarius 5Keaes, CKOIIAEHUS IAep U TUIIepX-
pomaTo3. ITo AQHHBIM OAHOTO U3 CKAHAWHABCKHUX HCCAEAOBA-
HUH, PENUAUBUPYIOMIUN UAU KAMHHUUECKU 3HAUUMBIM JKeAy-
AOYHO-TIUIIIEBOAHBIN pedAIOKC MOBHIIIaeT PUCK apeHOKapIu-
HOMBI IIHIIEBOAA B 8 pa3 u O6oaee. AAUTeAbHOe NIpHUMeHeHUe
IpenapaToB, CHUJKAIOIMIWUX TOHYC HUJKHEro MNHUIIEeBOAHOTO
cUHKTEpa, B TOM YUCA€ aMUHOMUAANHOB, aHTUXOAWHEpTHUe-
CKMX CPEeACTB U -aApPeHOOAOKATOPOB, MOJKeT TaK’Ke CII0CO0-
CTBOBATh PA3BUTHIO aA€HOKApIWHOMEI NHUIleBopa. Kpome
TOrO, K (paKTOpaM, MOBBIIIAIONINM PUCK 3TOM OITyXOAHU B Pa3BU-
TBIX CTpaHaX, OTHOCST M APyTHMe IPUYUHBI XPOHUYECKOTO
SKeAyAOUHO-TIUIIEBOAHOTO pedAIoKca, HalpuMep O’KUpeHue.
Hapsay ¢ IeABIM pSIAOM OOIIUX AAST AA€HOKapIIMHOMBI U IIAO-
CKOKAETOYHOI'O Paka MOAEKYASIPHO-TeHeTUUeCKUX U3MeHeHU!
BBISIBAGHBI U M3MEHEeHUs], BAUSIONIe TOABKO Ha PUCK ajAeHOo-
KapIIMHOMEI NHIeBoAd. K HUM OTHOCSTCS aMIOAUMUKAIUS
reHa K-RAS u runepakcnpeccus reHa ERBB2.

BoabmuHCcTBO nccaepoBaHUN 3PPEKTUBHOCTH IIPOPUAAK-
TUKU paKa NHUIEeBOAA NPOBOAUAUCH B NPOBUHIIUU AMHKCSH
(KHP), rae 3a00AeBaeMOCTb TAOCKOKAETOYHBIM PaKoOM IHIIe-
BOAA OAHA M3 CaMBIX BBICOKUX B MUpe. KAUHWUYeCcKue UCCAeA0-
BaHUS MUIEBBIX AOOABOK C IIEeAbI0 CHUJKEHUSI PUCKa AWCIIAA-
31U NUIIEBOAA B AQHHOU MOMYASIIIUY IPOBOAAT peako. OpHaKo
IIPU CIOHCOPCKOM MOAAep’KKe HalnmoHaAbHOTO HMHCTUTYTa
paka CIIIA yaaroch IPOBECTH PAHAOMU3UPOBAHHOE UCCAEAD-
BaHMe, B KoTopoM IpuHAAU ydacThe 30 000 My’>KUMH U JKeH-
muH. [TokazaHo, 4TO MO CpaBHEHMIO INAaleb0 IpHUMeHeHUe
KOMOUHAIINY ceAeHa, -KapoTuHa u BuTamMuHa E Ha 139% cHuKa-
€T CMepPTHOCTB OT 3A0KQUeCTBEHHBIX OITyXOAeH (pa3Auyus CTa-
TUCTUYECKU AOCTOBEpHBI) M Ha 4% — CMEepPTHOCTb OT paka
NUIIEBOAA (Pa3AWYUs CTaTUCTUUECKU He AOCTOBepHBI). [Toay-
JeHHble AQHHBIE AOKA3bIBAIOT ONIPEASAEHHYIO POAL BUTAMUHOB
B IIPOMUAAKTHKE 3AOKAUECTBEHHBIX OIIYXOAEH, IO KpalHen
Mepe B Tpylnax pucka. B 6oaee mo3pHUX 0oOCepBallIOHHBIX
HUCCAEAOBAHMAX TOKA3aHO, UTO HeCTePOUAHBIE TPOTUBOBOCTIA-
AUTEABHBIE CPEeACTBA CHMJKAIOT PUCK pakKa IUIleBoAa Ha
40—70%. OpHaKO IPOBEAeHHOEe HEAQBHO PAHAOMU3UPOBAHHOE
HUCCAeAOBaHMe He TIOATBEPAUAO, YTO KPAaTKOCPOUHOe IpUMeHe-
HHe IleAeKOKCcH0a BAUSIeT Ha PUCK AMCIIAA3UU ITHUIIEBOAQ.

Ao HepaBHero BpeMeHM MeAUKaMeHTO3HOe U XUpypruue-
CKoOe AeueHUe nHIleBoAa bappeTTa, HapaBAeHHOe Ha HelTpa-
AM3AIIUIO0 KUCAON CPEABl UAM yCTpaHeHUe TOCAEACTBUY JKeAy-
AOYHO-TIUIIIEBOAHOIO Pe(AIOKCa, He BAUSAO Ha PUCK Pa3BUTHS
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p53 mutations, overexpression of p21 or BCL2), and/or
cellular adhesion proteins (e.g., decreased E-cadherin).

The principal risk factor for esophageal adenocarcino-
ma is chronic gastroesophageal reflux, which may result in
Barrett's esophagus — a metaplastic replacement of the
stratified squamous epithelium by intestinal-type specializ-
ed columnar epithelium — in 5—8% of patients. In a frac-
tion of patients, metaplasia may progress to assume dyspla-
stic features characterized by glandular distortion, nuclear
crowding, and hyperchromatism. In one Scandinavian
cohort, recurrent/symptomatic reflux was associated with
an 8-fold or greater increase in cancer risk. Chronic use of
drugs that reduce lower esophageal sphincter tone — inc-
luding aminophyllines, anticholinergic agents, or B-bloc-
kers — may also contribute to adenocarcinoma develop-
ment. Other causes of chronic reflux, such as obesity, are
thought to contribute to the rising incidence of esophageal
adenocarcinoma in western countries as well. On a molecu-
lar level, although adenocarcinoma and squamous histo-
pathologies share many aberrations, other aspects are fair-
ly unique. For example, amplification of K-ras and erb-b2
overexpression are common in adenocarcinoma.

Most esophageal cancer prevention trials have been
conducted in Linxian, a region in the People's Republic of
China with one of the highest rates of squamous esopha-
geal cancer in the world. Although trials of nutritional sup-
plements to reduce esophageal dysplasia in this popula-
tion have been rarely reported, an NCI-sponsored rando-
mized trial involving a complex fractional factorial design
and nearly 30,000 men and women found that participants
receiving a combination of selenium, B-carotene, and vita-
min E supplements had a statistically significant 13%
reduction in total cancer deaths, and a 4% non-significant
reduction in esophageal cancer deaths, compared with
participants taking placebo. These results suggest a
modest role for vitamin supplements, at least in this high-
risk population. More recent observational data suggest
that NSAIDs may reduce the risk of esophageal cancer by
40—70%,; however a recent randomized clinical trial failed
to identify significant effects against squamous dysplastic
lesions following short-term exposure to celecoxib.

Until recently, medical and surgical interventions aga-
inst Barrett's esophagus that primarily targeted acid expo-
sure/reflux showed no consistent reductions in lesion
regression or progression to invasive cancer. Although the
majority of patients with Barrett's esophagus do not pro-
gress to cancer, there is no accurate way to differentiate
patients with Barrett's esophagus who will progress from
those who will not. Further complicating matters, the vast
majority of cancer cases do not have a prior diagnosis of
Barrett's esophagus. Given the high degree of morbidity
associated with esophageal adenocarcinoma, strategies
for early detection and prevention might compensate for
the current lack of effective treatments.

In August 2003 the US FDA granted orphan drug desig-
nation to a photosensitizing porphyrin mixture (Photo-
frin®) in conjunction with photodynamic therapy for the
ablation of high-grade dysplasia in patients with Barrett's
esophagus who cannot or choose not to undergo esopha-
gectomy. The multicenter, controlled, partially masked
trial leading to this approval involved 138 patients rando-



Journal of N. N. Blokhin Russian Cancer Research Center RAMS, Vol. 17, N 2 (suppl. 1), 2006

WHBA3UBHOTO pakKa MUIIEBOAA. Y OOABIIMHCTBA OOABHBIX C
numieBopoM bappeTTa pak nuileBopa He BOo3HUKaeT. OAHAKO
MO CHX IIOp HET MEeTOAUWK, ITO3BOASIONUIUX AOCTATOYHO TOUYHO
OIIPEeAeAsITb PUCK Pa3BUTHS 3A0OKaueCTBeHHOM omyxoau. Eme
OAHUM OOCTOATEALCTBOM, 3aTPYAHSIOUIMM OIpeAeAeHUe
PUCKa, BASIETCS TO, UTO IIOAABASIONIEMY OOABITUHCTBY OOAb-
HBIX PaKOM NUIIEBOAA AMATHO3 MHIeBOAAa bappeTra HUKOTrAa
He craBuAu. Cepbe3Hble KAMHMYECKHE ITOCAEACTBUS aAeHOo-
KapIIMHOMBI MUIEBOAA U OTCYTCTBHUE 3(D(MEKTUBHBIX METOAOB
AedYeHUsI 3TOro 3ab0AeBaHUS OOBSICHSIIOT HEeOOXOAMMOCTH
AKTUBHBIX MEPOIPUSITUM IO PaHHEMY BBIIBAEHUIO U IPOdu-
AAKTHUKe 3TOro 3aboAeBaHUs.

B aBrycrte 2003 r. YipaBAeHUe 10 KOHTPOAIO 3@ Ka4eCTBOM
MHIEBBIX IPOAYKTOB M AeKapcTBeHHBIX cpeAcTB CLIA (FDA)
OAOOPHAO IPOBeAeHHe (POTOAMHAMIYECKOM Tepanuu ¢ KoMOu-
HUPOBAHHBIM (POTOCEHCUOMAU3HUPYIOMIUM ITpenapaTroM doro-
(dprH y OOABHBIX C TSKEAOU AMCIAa3ueld Ha oHe MUIeBOAA
BappeTTa, KOTOpble OTKA3aAWUCh OT JKCTHUPIAIIUM IUIEBOAA
UAU KOTOPBIM 3Ta ollepallys IPOTUBOIIOKasaHa. B koonepupo-
BAHHOM KOHTPOAUPYEMOM HCCAEAOBAHUM, IO pe3yAbTaTaM
KOTOPOTO 3TOT METOA AeueHUst ObIA 0AOOPEeH, yuacTBoBaAu 138
060AbHBIX. CAyYaiHBIM 00pa3oM OHU OBIAM pa3jpeAeHBI Ha ABe
rpynnel. B OAHOM rpymne HPOBOAUAM (DOTOANHAMUYECKYIO
Tepanuio ¢ QoTodpUHOM M Ha3zHAYaAW OMEIPA30A, B APYTOH
rpynime (70 60ABHBEIX) Ha3HaUaAU TOABKO oMeIpa3oa. [Tpoaoa-
JKUTEeABHOCTh HAaOAIOA€HUsSI cocTaBuAa 2—3,6 ropa. CTorikoe
U3AeUeHHe TSKeAOM AUCIAA3UM OTMedeHO Y 77% OOABHBIX,
TIOAYUYaBIINX KOMOMHUPOBAHHYIO Tepamnuio, U TOABKO Y 39%
OOABHBIX, ITOAYYaBIINX oMenpa3oa (p < 0,0001). OTaareHHEBIE
pe3yAbTaThl, B YaCTHOCTU A@HHBIE O YAaCTOTe CTPUKTYP Hullle-

mized to Photofrin® photodynamic therapy plus omeprazo-
le and 70 patients randomized to omeprazole alone. Fol-
low-up ranged from 2 to 3.6 years and showed that a com-
plete and sustained eradication of high-grade dysplasia
occurred in 77% of the patients treated with the combina-
tion therapy versus in 39% of the patients treated with ome-
prazole alone (p < 0.0001). Long-term outcomes are unk-
nown, such as the possibility of significant post-therapeu-
tic esophageal scarring and/or occult submucosal cancers.
Clinical testing of interventions against esophageal
carcinogenesis is still in its infancy. Nevertheless, FDA
approval of the approach noted above may stimulate scien-
tific and pharmaceutical commitment to develop new pre-
ventive strategies. Data from trials evaluating the merits of
other agents, such as aspirin, esomeprazole magnesium,
difluoromethylornithine alone and/or in combination in
patients at risk for esophageal cancer are ongoing.

BOAA M PUCKe paKa IHIeBOAA C MOACAU3UCTEIM POCTOM,
II0Ka He OITyOAUKOBAHEL.

Pa3zpaboTka maToreHeTU4eCKU OOOCHOBAHHBLIX METO-
AOB TIPO(PUAAKTHUKM paKa IUIEeBOAA TOABKO Hadarach.
Tem He meHee op00penre FDA onmcanHOTO BHIIIIE METO-
Aa MOJKET CTUMYAMPOBATh UCCAEAOBATEAEH U hapMalleB-
TUYeCKre KOMIIaHUU K OOAee aKTMBHOU pa3paboTKe Ipo-
(DUAAKTUYECKUX MEpPONPUATHM. B HacTodllee BpeMs
TIPOBOASITCS UCCAEAOBAHMS TaKUX ITPeIapaToB, Kak aclu-
PHH, 330MeINpa3son, 3(MAOPHUTHH, B CaMOCTOSTEABHOM
BUAE M B KOMOMHAIIUIX.
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