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AHnnomauyus

Hacmosuuii 0630p nocesuser gopmMuposanuiio uHmezpuposanHo20 HayuHoeo 6asuca, 0CHO8AHHOM HA OAHHBIX PASTULHBLX CTHA-
mucmuseckux nyonukauuti (Mema-0annbix), KOMopvle CEsI3bl8AI0M C «OHKO-» PUCKAMU, ACCOUUUPOBAHHBIMU ¢ MACHOL NPo-
Oykyueii. B okmabpe 2015 200a BecemupHas opeanu3auust 30pasooxpaneHus onyonuKoeana omuerm, 6 Komopom KpacHoe Msco
HA36ANIU «BePOSMHBIM KAHUepO2eHOM 071 Henoéeka». ITomumo smoeo, sxcnepmuvt BO3 npuwinu x 3axmouenuio o KaHyepozeH-
Hocmu nepepabomantozo maca (nodsepauiezocs 00pabomke nymem KONHeHUs, CONEHUS, PepMEHMAUUU U OPYeUX NPOLECCOB,
npoonesarousux xpaverue). OOHAKo 6 e106anLHOM MACUMAbe Hetn CMAHOAPMU306aHHO020 cnocoba 0030pa 02pomHo20 06vemMa
UCCIe008AHUTI MEXAHUZMOB, C NOMOULLI0 KOMOPbIX PaKmopul 06pasa Hu3Hu mozym euizvieams pax. Tem He menee, 6 HACMO-
Augee BpeMs HA4ama paboma no paspabomie U MecrupoBaHuI0 HOBOU Mermooon0euy O NPOBeOeHUS CUCEMAMUYECKUX
0030p06 MeXAHUCIUHECKUX UCCTIE008AHUL, CBA3AHHBIX C OUeMOl, NUManuem, Pusudeckoli AKMuUeHOCMbIO, PA3BUMUEM U NPO-
epeccupoBanuem pasnuuHbix 64008 paxa.

AKmyanvHOCMb U3yHeHUs Ucce008aHull 6 0AHHOM HANPABTIEHUY NO360IUM CHOPMUPOBAb OAZUC MEMA-OAHHBIX, C6A3AHHDLL
C «OHKO-» PUCKAMU, ACCOUUUPOBAHHBIMU ¢ MACHOTE NPOOYKYUell, onpedesieHue OCHOBHBIX U CONYMCMBYIOUWUX PAKIMOPOs 603-
Oeiicmeust Ha onko-pucku. ITomyuentas uHOPpMayUs no360IUM C030amb HAYUHbIL 3a0es OIS NPOoBedeHUsT 0anbHeUUX pabom
10 U3YHEHUID 6/IUAHUA KOMNOHEHIN08 NONA0AoUUX, U60 00PA3YIOUUXCA 6 MACHOTE NPOOYKUUU, ACCOUUUPOBAHHBIX C OHKO-
puckamu.
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Abstract

This review is devoted to formation of the integrated scientific foundation based on the data of different statistical publications
(meta data) that are linked to «onko-« risks associated with meat products. In October 2015, World Health Organization (WHO)
published a report, in which red meat was classified as probably carcinogenic to humans. In addition, the WHO experts made
a conclusion about carcinogenicity of processed meat (meat that has been processed by smoking, salting, fermentation or other
processes to extend storage). However, globally, there is no standardized method for reviewing the vast amount of studies on the
mechanisms, by which lifestyle factors can cause cancer. At present, the work was begun on the development and testing of new
methodology for performing systematic reviews of mechanistic investigations associated with a diet, nutrition, physical activity,
and the development and progression of different types of cancer.

A topical analysis of research in this direction will allow formation of basic meta data associated with «onko-» risks, linked to meat
products, detection of basic and accompanying factors influencing «onko-» risks. The obtained information will enable the creation
of a scientific reserve for further work on studying an effect of components entering into or developing in meat products associated
with «onko-» risks.
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BBegenne

B HacTosllee BpeMs CYIIeCTBYeT PacTYIIMil PBIHOK
MUILEBBIX IPOAYKTOB, 00TaAIONIIX PeaTbHbBIMU Y OXKY-
IaeMBbIMM ITOJIE3HBIMU /I 3[0POBbs CBOICTBaMM. Pa3Bu-
TVe 3TOTO PBIHKA, CTUMY/IMPyeMOe MHeHVeM NoTpebuTe-
JIeli, 9TO «HaTypa/JbHOe 3HAYUT 0e30MacHOe», IPUBOJUT
K YBeIMYEHNIO UCIIONb30BAaHUA PACTUTENbHBIX IPOAYK-
TOB B KaueCTBe OMOAKTUBHBIX VHIPEVIEHTOB B QYHKIV-
OHAJIbHOM IIMTAHNM, 2 TAK)KE B Ka4eCTBe MUIIEBbIX f00a-
BOK U CITELINIA.

KpacHoe MAcO — IpU3HAHHBIN ITKUJEP TACTPOHOMMU-
YecKMX CUMIIaTMil Mo BceMy cBeTy. OpgHaKo CBOJICTBa
3TOTO MPOAYKTA M €TO BANMAHNE Ha HAalll OPTaHM3M BbI3bI-
BaIOT >KapKue cropbl. OCOOEHHO aKTyalIbHBIM SBJIAETCH
U3ydeHMe JJaHHBIX acleKToB B pamkax CrpaTermm Ha-
YYHO-TEXHO/IOTMYECKOTO pasBuTusA PO, HampaBleHHbIe
MOBBIIIEHNE KadecTBa >KU3HM HaceleHus, obecredeHue
6e30I1aCHOCTM CTpaHbl U yKpeIUleHue nosuuum Poccunm
B I7100a/IbHOM PENITVHTe YPOBH: XI3HM 33 CUET CO3TAHMA
Ha OCHOBe IIepeJOBBIX HayYHBIX VICC/IEOBAHMIT BOCTpebo-
BAaHHDBIX IPOAYKTOB, TOBAPOB U YCIIYT.

Ho mpexpe BBIACHMM, YTO OTHOCUTCS K KPacHOMY
MACYy. DTO B HepBYI0 odepelb TOBSAAMHA, CBMHUHA, Oa-
paHMHA U KOHMHA. MACO KpO/MKa, KOTOpoe «KpacHeeT»
C BO3pPACTOM, TaK)Ke MO>KHO TOOABUTh B 9TOT CIIMCOK. Xa-
PaKTEPHBIII IIBET BCEM MM IPUAAET MIOIIOOMH-0COOBII
6e/1oK, comepKaluiica B MBIIIEYHBIX TKaHAX. Kcrary,
KpacHOe MSCO NITULIBI — KYP, Tycell, MHJEeK, [IeCAPOK —
TO>K€ OTHOCUTCA K JaHHOMY TUITY. beslbIM cumMTaroT MMib
AVMeTHYeCKyI0 IPYAKY, TOIAA KaK OCTa/lIbHbIe YacTH TYIIKA
ABJIAIOTCS KPAaCHBIM MSCOM.

CTOpPOHHMKM KPacHOrO MscCa, TO €CTb CBMHMHBI, IO-
BSIMHBI U GapaHMHBI, PACCKa3bIBAIOT O €ro 6e3yCTIOBHOIM
nonb3e. [IpoTuBHMKM — 0 Bpepe. M Kak OHATD, ITie, IPaB-
Ia, a rae Her? IIpounTaB Maccy MCCIeNOBaHMIA U CTaTel],
MBI 7151 Ce0s1 pelnIn, YTO UCTUHA ITie-TO TOCepeHe.

Ecnu >xe He BONMHYeT HPaBCTBEHHBIN aCIeKT BOIIPOCa,
TO 33 yMaTbCs O TOM, CKOJIBKO KPAaCHOTO MsACa Mbl eIUM
eXeIJHeBHO, BCe Xe CTOUT. Bo BcakoMm ciydae, 06 aToM
TOBOPAT ¥ IIPOTUBHUKM MSCOECTBA, I CTOPOHHUKI COY-
HBIX CTeilkoB. Kak Obl BeretrapmaHuiaM M IPOTMBHMKAM
MACHBIX IIPOJYKTOB HY XOTE€/IOCh TOBOPUTD TONILKO O Bpe-
e KpacHOro MscCa, HECOMHEHHO, eCTb U JpyTas CTOpOHa
Mmenanu. KoHeuHo e, 3TO XOPOIINTT UCTOYHUK OemKa, KO-
TOPbIIT HEOOXOIMM /IS IOTHOL[EHHOTO nuTanus. [la, ero
MO>KHO 3aMEHUTb HEKOTOPBIMU APYTUMU IPOJYKTaMy, HO
TOJIBKO OTYACTI.

VIMeHHO KpacHOe MSCO COfiep>)XUT OOrbIoe Komude-
CTBO >XejIe3a, KOTOpOoe IIOMOTaeT MOAAepKIUBAaTh YPOBEHb
reMoI7I001Ha, KOTOPBIiT B CBOIO OYepefib, BaKeH IS pas-
BUTMS KPacHBIX KPOBSHBIX Tejlel] JHAUUT, KpacHOe MSCO
IIOMOTAeT TOAJEPKMBAaTh HOPMaJIbHOE KPOBETBOPEHME
B HamleM opraHusme. Ecim cuinpHO Gonenu mnm mepe-
HeC/IU Ollepallvio, TO B 9TOT Iepuof, 0053aTe/IbHO HYX-
HO yIOTpeOIATh MACO. AHeMMs U IOHBI BO3PACT TaKXe
[leNaloT yrnoTpebieHye KPacHOrO Msca B ONpele/leHHbIX
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fo3ax obssarenbHbIM. Ecim y demoBeka BecoMble Qu3M-
YeCKMe HarpysKM WM YMCTBEHHOE I€pPeyTOM/IEHNE, EMY
TaK)XKe ITOKa3aHO eCThb KPacHOe MSCO XOTs Obl Iepropu-
YeCKM. A JIJIs1 CIOPTCMEHOB MSICO — 3TO ellle 1 OoraTblit
UCTOYHMK KpeatuHa. Yem ero 6osblite, TeM OOblile KIC-
JIOpOfia MOCTAB/IAETCS K MBIIIIAM.

MHorue TypMaHbI TOTOBBI YacaMM PacCKa3blBaTh, YeM
HI07Ie3HO KpacHoe MsC0. Bo-1epBbIX, 0HO 60raTo xenesom
¥ YHOMSAHYTBIM IeMOITIOOMHOM, He3aMeHVIMBIMU i1 CUH-
Te3a KPacHBIX KPOBSHBIX Tejell. Bo-BTOPBIX, KUBOTHBIE
6enKyu SABJSIOTCA CTPOUTENbHBIM MaTepUanoM [/ MBbI-
IIEYHBIX TKaHell ¥ HePBHBIX BOJIOKOH. B-TpeTbux, Kpac-
HOe MACO — 3TO UCTOYHMUK KM3HEHHO Ba)KHBIX BeIlleCTB
I opranmsMa. Tak, comepkamuiica B HeM KaJuit moje-
3€H IS CepALia M COCYHoB. Maruuit 61aroTBOPHO BIMSIET
Ha HEPBHYIO cHCTeMy. LIMHK NOANNTBIBAaeT CUIbI MMMY-
HuTeTa. Butammu PP noppep>xuBaeT OKMCIUTENTbHO-BOC-
CTaHOBMTeIbHbIEe peakuuu. Kanbiuit 1 ¢TOp yKpemiaoT
KOCTM U 3yOHYI0 9Majb. Burtamuusl rpynnsl B akTuBHO
Y4acTBYIOT B OOMEHHBIX IIPOIieccax.

/1 3TO TONMBKO YacTb MOJIE3HBIX BEllleCTB, KOTOPhIE CO-
Iep>Karca B MAce.

Vyenble pasBessiu Mud U 0 TOM, YTO MUWUIMOHBI JIET
Ha3aJ| 9e/I0BeK MTOSBMJICA MMEHHO MACOEOM U Ha IPOTA-
JKEHUU BCell 3BOJIIOLNY He MCIBITBHIBAJI CEpbe3HbIX IpO-
6meM. VIMEHHO TaKoil apryMeHT 4allle BCETO BBIIBUTAIOT
Mscoefbl B CIIOpe C BereTapuaHIlaMy ¥ yMepeHHBIMHI J10-
O6uTenAMM MACHBIX Omofi. MWIIMOHBI JIeT Hasaj B IIOMY-
JIALUY TOMVHNT, IIPOM3OLIIA MyTallyis TeHa, OTBeYaolle-
TO 3a CMHTe3 INIVKONIUIHENPaMIHOBO KUCIOTHL. VIMeHHO
3TO TO3BONMIO OPTaHU3MY CONPOTUBIATHCA MAJLAPUIL-
HBIM anujeMuaAM. LleHoll cTana anneprus Ha IIMKOJIMII-
HeJIpaMMHOBYIO KUCIOTY, COTep>KalllyIocs B MsACe APYTUX
mnexkonuraomux. CoBpeMeHHBIN Ye/IoBeK BOCIIPUHMMA-
€T 3Ty KUCJIOTY M3 KPacHOTO MsAcCa KaK ajUIepreH U dyske-
POOHBII 3/IEMEHT.

W rapBappickue ydeHble, M BpauM BCETO Mupa HaulHa-
10T CXOUTBCSI BO MHEHIH, YTO €C/TU COOMIONATh HEXUTPbIe
paBuIa YHOTpeOIeHNsI KPaCHOTO MsICa, TO MOXKHO OCTa-
BaTbCA 3JOPOBBIM U He BPEJUTb CBOEMY OPTaHN3MY.

PexomeHzyeTcs, 4TO KpacHOe M:ACO HeXKeIaTeIbHO
€CTb eXKeIHeBHO, BCe Bpaull ¥ AMETONIOTY MUpa, BCeMUP-
Hble (OH/BI 3[0POBbSA BBIBEIM €XKEHEETIbHYI0O HOPMY
KpacHoro Msca — He 6omee 500 rpamMM. JTO He TaK yX
u masno. CpefHero pasMepa CTeiik, HebombIas oTOMBHAS,
Iapa COCICOK, TTapa KOT/IET — 3TOTO JOCTATOYHO JJIs He-
IeNbHOTO paluoHa. BayxHO MeX[y npueMaMyu KpacHOTO
Msica [ielaTh IePePBIB XOTs OBl B OIMH JIeHb, 3aMeHsIA ero
pbI00i1, ITHLIEN, MOPEIPOYKTaMA.

[Touemy miogu 6osTca Msaca? [IpumepoMm MoxkeT mO-
CIY>KUTb MCC/IeflOBaHNue, OIyOIMKOBaHHOe B JeKabpe
2016 roma: Axkagemud nutanua u nuetonoruu CIIIA 3asg-
BUIA, 4YTO paCTUTE/IbHAsA [JUeTa CHIDKAET PUCK CaXapHOTO
nuabeTa Ha 62 %, a TaK)XKe 3alLINIIAET OT MH(MAPKTOB U MH-
CynbTOB. VI 3TO faneko He Bce MONMOXKUTeNbHbIE 3¢ (eKTh
pacTuTtenbHoit fueTol. KpacHoe Msaco u pak. Korma peun



THEORY AND PRACTICE OF MEAT PROCESSING N4 | 2017

3aX0AMUT 06 3TOM IPOAYKTe, CIOBO «paK» IIyraeT IOTpe-
6uTerneit 6oblie Bcero.

B oxTs6pe 2015 roga BcemupHas opraHmsanus sppa-
BOOXpaHeHMsI OITYO/IMKOBalIa OTYET, B KOTOPOM KpacHOe
MsCO Ha3Ba/lM «BEPOATHBIM KaHILIEPOT€HOM /i 4YeJloBe-
Ka». ITomumo atoro, skcneptsl BO3 mpuuum K 3akiwo-
YEeHMI0 O KaHI[ePOTeHHOCTM IlepepabOoTaHHOro Msca
(mopBepruerocst 06paboTKe IyTeM KOIYeHMs, CONeHMs,
(dbepMeHTALVIN M APYTUX IPOLECCOB, IPOAJIEBAIOIINX XPa-
HeHye). YToObI NOATBEPANTD 3TU LIOKVMPYIOLE BHIBOABL,
MexgyHapomHOe areHTCTBO 110 n3ydeHnio paka (MAVIP)
BO3 npoananmusuposaino 6onee 800 nccnegosanuii. bouio
YCTaQHOBJIEHO, YTO KaK7ble 50 paMMOB IepepaboTaHHOTO
MsICa B JIeHb — 9TO JIOIIOJIHUTENbHbIE 18 % K PUCKY KOJIO-
PEKTaIbHOTO paka (IpeXkfie BCEro, pedb, U/ieT O KOITYeHOM
msce) (1, 2, 3]. MAVIP ycTaHOBMIIO CBA3b MEXTY KPACHBIM
MACOM M TaKMMU 3a00/IeBaHMAMY, KaK paK KMIIEYHNKA,
HOPKETYSOYHOM M IMpeACcTaTe/IbHOM >xene3bl. CamMTaeTcs,
4TO HambosIee OllacHbIe KaHIIEPOTeHHbIe BelljecTBa 0bpa-
3yIOTCA TIPM BBICOKOTEMIIEpATypHOII 00paboTKe Msca
(6ap6exio). IToaTomMy mO6MMBIE MHOTYIMMU YXapeHble KY-
COUKM BOOOIIe He PEKOMEH/IYIOTCA K ynoTpebnenuio. Ha-
IVOHaNbHBI MHCTUTYT paka CIIIA coobmjaet, uTo mpn
TepMIYECKOi 00paboTKe KpacHOTO Msica 06pasyloTcs re-
TepOLMK/INYECKe aMIHBI VI HOMULINK/INYIECK/e apOMaTH-
YecKMe yIJIeBOLOPOAbl — BellecTBa, M3BeCTHbIe CBOMMMU
BBIP@KEHHBIMI KaHIIePOTEHHBIMM CBOVICTBaMM [4, 5].

Yro o3HavaeT 3710 perrerre ot MAVIP? Kakuwm 6b1 Hu
ObIT OCHOBHOJ MEXaHU3M, TeIepb eCTh JOCTATOYHbIE JI0-
KasarenbcTBa Toro, 4o MAVIP cunraet, uro o6paboraH-
HOE MACO «OIIpefie/IeHHO» BBI3bIBAET pakK, I UTO KpacHoe
MSICO «BEpPOATHO» BbI3bIBaeT pak. Ho 4ToOBI MOHATBH, 4TO
3TO O3HavaeT (M 3TO He 3HAYUT), BAM HY>KHO HEMHOTO y3-
HaTb 0 KaTeropuax MAVIP.

Korga MAVIP oueHnBaeTr faHHble O KOHKPETHOM pH-
CKe paKa, OH Ha3HayaeT ero OJHOI M3 HECKOJIbKUX IPYILI,
KOTOpBIe, Kak IIOKa3aHo Ha pucyHke Hipke (Puc. 1), mop-
TBEPXKIAIOT 00OCHOBAaHHYIO YBEPEHHOCTb B TOM, YTO OHU
BBISBIBAIOT PaK Y JIIOfEN.

O6paboTaHHOE MSCO KIACCUPUIMPYETCS KaK «OIIpe-
llefleHHasl» TMpUYMHA paka (WiM KaHieporeH l-it rpym-
IIBI) — Ta )Ke TPYIIIA, KOTOpast BK/II0YAeT KypeHye U a/IKo-
ronb. A KpacHOe MsICO SIBJISIETCS «BEPOSTHON» MPUYMHON
paka (MIu KaHIlepOoreH IPYIIIBI 2a) — TOJ XKe TPYIIIIbL, 4TO
U cMeHHas pabora. Ho Ba)KHO IOMHUTb, YTO 3TU TPYIIIIbI
[I0OKa3bIBAIOT, HACKONbKO yBepeHHO MAVP ytBepxpaer,
4TO KpacHOe 1 06paboTaHHOE MACO BBI3BIBAIOT paK, a He
TO, KaKyie KOJIM4eCTBa BbI3bIBAIOT PaK.

Kak o6psacuser npodeccop ®wmmnnc, «MAVP penmaer
«I/[,ueHTI/I(I)I/IKaLU/IIO OIIaCHOCTN», & HE «OLIEHKY PYMICKa». 3t0
o3HavaeT, yTo MAVIP He maeT 060CHOBaHME B KAKOI Mepe
TOT VIV MHOY (PaKTOP MO>KET IPOBOLMPOBATD paK, HO yT-
BEP>KJAeT, YTO OIIpefie/IeHHBIII (PaKTOP BBI3bIBAET PaK VIV
uer (Puc. 1) [6].

B 2011 romy yd4eHble HOACYMTANIM, YTO OKOMO 3 U3
100 cry4aeB paka B Bennko6puTaHuy 6bII CBA3aHbI C IO-
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MEAT AND CANCER
HOW STRONG IS THE EVIDENCE?

IARC CARCINOGENIC
CLASSIFICATION GROUPS

Processed meats

have been given GROUP Causes
Group 1 classification 1 cancer
%- INCLUDES Bacon [
& GROUP Probably
Salami 24 causes
CAMCEr
Sausages and
hot dogs
Red meats
have been given
Group 24 classification
Park Beef Lamb
{Does not include LW Probably
chicken or fish) 4 Ef:éx:_r_(-.!.u-_
I Cancer

These categories reprasent how [ikely something 5 o cause
cancer in humans, not how many cancess It causes,

L CANCER
RESEARCH
Hlnge UK

Puc. 1. Cxema oTHeceHMs Msca 1 06paboTaHHOTO Msica 1o Knaccugu-
Kauyu MAVIP x KaHLleporeHHOMY

WE WILL BEAT CANCER SOONER
cruk.ong

TpeO/eHneM CIMIIKOM OOJBLIOTO KOMMYecTBa KPACHOTO
u obpaboranHoro Msca (9To okono 8800 ciydyaes B rof).
HIna cpaBHeHus:, HarpuMep 64500 cirydaeB BbIABIEHHBIX
OITyXOJIeil CBA3aHO ¢ KypeHMeM (vam 19 IpoLeHTOB Bcex
BMIOB paka) [1].

Tem He MeHee, skcnepTl BO3 ormewaror «HemocTa-
TOYHO M3yYEHHYIO» POJIb 3TUX BellleCTB B Pa3sBUTUM PaKa
y denoseka. He oTpuiias npu aToM Bpef )KapeHoro M:Aca.

Msco — nonb3a unu Bpea?
HayuHnble 060cHOBaHMA

Koucepsuposauue mAaca KonyeHuem uiau nocoiom

HavaBumicp mpubnusnurenpHo ¢ KoHua 1960-x, uaet
couManbHasA BOVHA IPOTUB M:ACA, HE MHOTO NPUTUXIIASA
B KOHIle 20-ro BeKa, ¥ C HOBOM CHUJION pasropeBLIasACA
BO BTOPOM fleCATWIETUM 21 BeKa. ITO KaKeTcsd HEMHO-
IO CTPaHHBIM, TaK KaK JIOAM MOIYT pacCMaTpUBaTbCA
KaK BCeAfHble OT Ipupoabl. Hamm ecrecTBeHHBIE AUeTHI
BK/IIOYAIOT CYLIECTBEHHBIE KONMMYECTBA INPOLYKTOB pa-
CTUTENIPHOTO ¥ >KMBOTHOTO MNpoucxoxpeHu:sa. CHauama
KpacHOe MsCO ObIIO IPU3HAHO (aKTOPOM BBI3BIBAIOIINM
PaK, ceifyac roBOPAT O TOM, YTO PaK BbI3HIBAET KOIIYEHOE
MsACO. XOTA TEOPETUKY YK€ IPUAEP>KUBATNICh 9TOM TOYKI
3pEeHMA y>Ke JOBOJIbHO IaBHO.

KoHcepBupoBaHye MsAca KOMYEHMEM WMIM IOCOIOM
ObIIO METOJIOM COXpaHEHMs B Te4eHMe BeKoB. B KoHIle
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HPOIIJIOTO CTOJIETHS YUeHble OOHAPY)XMU/IN, YTO HUTPUT
SIBJISI€TCSI K/TIOUeBBIM KOHCEPBAHTOM B Iporecce. Hutpur
He TOJIbKO IIPeJOTBpAIaeT MOPYY, HO ¥ pearupyer C InT-
MEHTOM MsICa MUOITIOOVMHOM, NPUaBasi CONEHOMY MACY,
TaKOMY KaK OKOPOK, €T0 OT/IMYUTE/IbHBIN PO30BBI IIBET.
Boree Ba)kKHO TO, YTO HUTPUT MHIUOMPYET MMUKpOOpra-
HU3MBI, KOTOpBIE BBI3BIBAIOT OOTY/IN3M.

Onzako B 70-e TOfpl TPYNIIBI [OTpeOUTENell HaYan
CTaBUTB IOJ] BOIIPOC 6€30I1aCHOCTD OCOTEHHbIX C HUTPU-
TOM HPOAYKTOB. Y4eHble YCTAHOBWIY, YTO XMMMYECKas
peaKIysa MeXXy HUTPUTOM U OIIpefie/IeHHBIMU KOMIIOHEH-
TamM O€/IKOB, Ha3bIBaeMbIX aMMHaMy, GOPMUPOBAIN XU-
MIYeCKIe BelljeCTBa, KOTOPble MOIIM BBI3bIBATh PaK y JIa-
60paTOPHBIX )XMBOTHBIX.

B 1998 ropy 6bI10 IpOBEREHO HECKONBKO MCCIE0Ba-
HUI 1151 000CHOBAHMS MHOTO MHeHus. M. Pariza, nupek-
TOpP Hay4HO-UCC/IEOBATEIbCKOTO MHCTUTYTa HUTAHWUA
B yHuUBepcureTe Buckoncumn-Mamncon (UW-Madison)
U IpefcefaTeNlb HAyYHO-3KCIepTHON rpymnbl CoBeTa 110
Ce/IbCKOXO3SIIICTBEHHBIM HayKaM ¥ TEXHOTOIMHU B CBOEM
JIOK/Iajle OTCTaMBa KOIYEHOCTH, KPUTHKYS paHHUE VC-
C/Ie[lOBaHMs, B KOTOPBIX YTBEP>KAATIOCh 0OpaTHOE.

Po6epr Cassens, modetHsiit mpodeccop B 0bmacTu
HayK 0 >)KMBOTHBIX, B UW-Madison, KOTOpBbIi1 IMPOKO 13-
y4a7 HUTPUTBI B COJIEHBIX MSCHBIX IPOAYKTaX, TOBOPUTI,
YTO HUTPUTBI MOTYT pearnpoBaTh ¢ aMUHaMU, 00Opasys
HUTPO3aMMHBI, KOTOPbIe SABJIAIOTCA MPUYNHON paka, of-
HAKO, HUTPO3aMIHbI He OIpeMe/ieHbl B MSCHBIX U3JIeN-
AX XVMUKO-aH/IMTUYecKuMI MeTogamu. OH yTBepXK/arl,
9TO TUIOTETUIECKY, HEOOMBIION PUCK paKka MOXeT BO3-
HUKHYTb U3 HUTPUTOB, OCTABIIMXCA B MsCe, KOIZ}A OHO
OBITIO CheeHO JIIO{bMM, KOTOpPble MOI/IN OBl y>Ke NMETh
aMIHBI B CBOMX >Kelyakax. Hanpumep, HekoTopble 1exkap-
CTBa COJlep>KaT aMUHBI [7].

Brnarogapst gpyrum cooOIieHMsAM IOJOOHBIX 3TOMY
AmMepukaHCKoe pakoBoe 00111ecTBO B 1996 T 3as1B1I0, 4TO
«HUTPUTHI B MUIEBBIX IPOJYKTAX He SIB/IIOTCS CYIeCT-
BEHHOJ NPUYNHON IS pakar». B MelicTBUTEIbHOCTU HHU-
TPUTBL ¥ HUTPATbI, KOTOpPble MOTYT OBITH IpeBpalleHbI
B HUTPUTHI B MUIIEBAPUTENBHOI CUCTEME, OOBIYHO TIPH-
CYTCTBYIOT BO MHOTMX oBolax. Hampumep, y Toro, Kto
eCT CaH/IBUY C 6EKOHOM, JTATYKOM U IIOMUZOPOM Ha obef,
OyzeT HabMOAAThCS MOBBILIEHVE YPOBHA HUTPUTA B KPO-
Bu. YacTuyHO 9T0 Onarogapsi 6eKoHyY, OffHaKo, 6O/mbIIas
9acTb 00YC/IOB/IEHA JTATYKOM U IIOMUOPaMIAL.

YTO TOYHO ¥ KaK MHOTO efIsIT, KYPAT, IbIOT M3y4aeMble
00beKThl (MeTa-aHanM3 OONBHUYHBIX KapT MAIVIeHTOB)
U KaK MHOTO OHU 3aHMMAIOTCS (PU3NIECKMM yIIpaKHEHM!-
MM — B JIEICTBUTEIBHOCTU TONMBKO morajgku. He 6pu10
JIOCTOBEPHOI MH(OPMALNM O TeHeTNIeCKOI IpefpacIIo-
JIO)KEHHOCTH K PaKy, YTO KaK I10JIaTaloT SIB/ISIeTCS OCHOB-
HBIM (PaKTOpOM puCKa.

TexHOMOrMM HPUTOTOB/IEHNsI IMUILEBO IPOAYKIUN
KOIYEeHNEM SIBJISIIOTCS [OCTATOYHO PAaCIpOCTPAHEHHDI-
mu. [Ipn mepepaboTKe >KMBOTHOTO, PACTUTEBHOTO MK
PBIOHOTO ChIpbs B aTMOC(depe KONTUIBHOTO JbIMa 4acTb
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BpPeIHBIX IOMMapoMaTnyeckux yriaesogopopos (ITAY),
KOTOpbIe laKe He KOHTPOIMPYIOTCSI B HOPMAaTUBHBIX JO-
KyMeHTaX MHOIMX CTpaH, B ToM 4ucie u B PD [8], us te-
IOllel PeBEeCHHBl MOXKET IIePeXOAUTh B KOHEUHbIN M-
I[eBOJI IPOAYKT, fAe/Iast ero HeOe30MmacHbIM /I 340POBbA
qesmoBeka. OHM, KaK CYMTAETCS, UTPAIOT 3HAYUTENTBHYIO
POJIb B paKoOBBIX 3a00/IeBaHMAX YenoBekKa [9, 10, 11].

B 2008 r. [TAY 6bu1n oueHensl MexyHapopHoii I[Tpo-
rpamMmoit o Xummdeckoit besomacnoctu (International
Programme on Chemical Safety, IPCS) Bcemnpnoit Opra-
Husanuu 3apaBooxpaHenns u Hayunbim Komurerom EC
no 6esomacHocTy npopykros nutanus (Scientific Com-
mittee on Food, SCF) [12].

PesynpraToM uX paboTHI CTA0 3aK/IIOYEHME TOTO,
gyto 15 ITAY, a umenHo, 6ens[ajantpauen, 6eus[b]dny-
opaHTeH, O6ens[j|dnyopanrten, 6ens[k]dnayopanres,
6ens(g, h, ijmepuen, 6ens[a]nupen, xpusen, aubens|a,
h]mupen, pubensla, hlantpauen, gubens[a, e]nmpes,
nubeHs(a, iJuupen, gubensola, ljmupen, 5-meruaxpu-
3eH, uHpeH[1,2,3-c, djnupen, nuknonenralc, d]nmpen,
0071a/Jal0T SIPKO BBIPAXKEHHBIMU KaHILIEPOTEHHBIMU, MY-
TareHHBIMU U TePATOTeHHBIMU CBoJicTBamu [11]. Itu Be-
I[eCTBa — FeHOTOKCUYHbIE KaHI[ePOTEHBI, /I KOTOPBIX
He/Ib3s1 yCTaHAB/IMBATb IIpefieIbHbIe BeIMYMHBI be30mac-
HOTO COfiep>KaHMsI, HYDKe KOTOPBIX He Oy/ieT NOABIATbCSA
KaHIleporeHHbliT moTeHIyan, [TIAY obnafaoT cBoiicTBOM
61MO0aKKyM/IALIMA M CIIOCOOHBI IPOBOLVPOBATb Pa3BUTHE
OIyXOJIEeN.

«DaKTOM» SAB/IACTCSA TO, YTO MyTareHHbIe CYOCTaHINN
YBEIMUYMBAIOT PUCK paKa 1 KOmueHoe (IPUTOTOB/IEHHOE)
MSICO MMeeT OOJIbllle MyTareHHbIX CyOCTAHIINIL, YeM ChI-
poe msco. OgHaKO He MHOTME MCCIeOBaTeNN yKasasu,
YTO IPY HarpeBaHuUM TI0OOT0 IPOAYKTA, BK/II0Yask OBOLIM,
00pasyloTcsi COTHM pPa3IMYHbIX MYTareHHbIX CyOCTaH-
uuit. Bce mpuroroBeHHbIe MUIIEBbIE TPORYKTHI TaKUM
006pa3oM B KOHIIe KOHI[OB BBI3OBYT pax [13].

M3yuenue nakonneHus zemepouuKnu4ecKux
apomamuyueckux aAmMuHos, 06pasyouuxca npu
wapeHuu maca

B 1993 rony MAWP paccmorpenu 8 IeTeponykande-
ckux apomarmdeckux ammHoB (TAA), (MelQ, 8-MelQx,
PhIP, AaC, MeAaC, Trp-P-1, Trp-P-2 n Glu-P-1) kax
BO3MO>KHBIX KaHI[€POTeHOB [is yemoBeka (kmacc 2B) m 1
(IQ) B xauecTBe BepOsTHOTO KaHLlepOTreHa IS YeloBeKa
(kmacc 2A) ¥ peKOMEHJI0BA/I0O YMEHBIIUTb BO3[eICTBIE
atux coepuuermit. Tak B 2004 rogy, 1Q, MelQ, 8-MelQx
u PhIP 6putn nepeunciensl B HanyoHnanbHOI mporpam-
Me N0 TOKCUKOJIOTMM, TaK KaK AB/SAIOTCSA KaHIepOTeH-
HBIMM JIJIS1 4e/ioBeka [14]. DTu pe3ynbTaTbl OCHOBAHBI Ha
BBIBOJIaX JJONITOCPOYHBIX 3KCIEPVMEHTOB Ha >XMBOTHBIX.
XoTA SNUAEMHNONOTNYECKUe NAHHbIE CBUJETEIbCTBYIOT
0 TOM, YTO HOTpebJIeHNe )XapeHOTro Msca CBA3aHO C II0-
BBIIIEHHBIM PUCKOM pPasBUTUA paKa y /IOfiell, JaHHbIE
HeJTOCTaTOYHBI /1A IOATBEePXAEHMs TOTO, YTO 3TOT PUCK
obycnosnen mpucyrcreueM I'AA (MelQ, 8-MelQx mmm
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PhIP). BribopouHble uccnenoBaHys MOKa3bIBAIOT OYEHb
IPOTUBOpPEYNBbIE PEe3y/IbTaThL

['AA, ceMeiiCTBO MyTareHHbIX coefiuHeHnmit [15], obpa-
3yI0TCA BO BpeMs IIPOoIlecca IPUTOTOB/IEHNSI MHOTYIX IIPO-
IYKTOB YXMBOTHOTO ITPOMCXOXKZEHN, BKI0Yas Kypuily,
TOBSAJVMHY, CBUHMHY 1 pbI0y. MsiCO, IPUTOTOBIEHHOE TIPU
yMepeHHO} TeMIlepaType, UMeeT HU3KUIT ypoBeHb [AA,
HO IIPUTOTOBJIEHHOE HAa Tpujie WIM >KapeHHOe, MOXeT
Cofiep>KaTh 3HAYMTETbHOE KOMMYECTBO ITUX MYTareHOB
(16, 17, 18].

YeM fonblire MACO TOTOBUTCA U YeM BBIIIE TeMIlepa-
Typa, TeM 6osblle 06pasyloTcs aTux coepuHenuii. IIpo-
BefleHHbIE MCCIeOBAaHUA IIOKa3aay, 4YTO IIpU IIPUTO-
TOBJICHUJ KYPUILBI-TPWIb OOHapy>KeHbI Oo/iee BBICOKIE
KoHLleHTpauyy A A, yeM B ipyrux Bupax msca [19].

OcHOBHbBIE K/IACCHI TETEePOLMKINIECKNX aMIHOB BKJIIO-
YaloT aMMHOVMMJA30XVHOMMHBI MM aMUHOMMUJA30XN-
HOKCa/IMHBI (BCe BMeCTe Ha3bIBaeMble COEHVMHEHNUs TUIA
IQ) u amunonmMupasonpuaunel, Takue kak PhIP. Coenu-
Henys tuna IQ u PhIP obpasyrorcs us kpearusa nm Kpe-
aTMHMHA, CHelUpUIecKnX aMIHOKUCIOT 1 caxapos [20].
Bce msco (Bkmouas ppi0y) MMEIOT BHICOKOE 3HaUeHVe Kpe-
aTMHa, ¥ IPOVCXOAUT MaKCUMajbHOe oOpasoBaHye [AA
IpY TIPUTOTOBIEHMM MsACAa IPYU BBICOKMX TeMIepaTypax,
(rpwe mmm xapke). IToTpebeHNe XOpOIIO IPOXXapEeHHOTO
msica v PhIP cBsi3aHO € HOBBIILIEHHBIM PICKOM paKa MOJIOY-
HOJ1 JKeJIe3bl ¥ paKa TOJICTON KMIIKH [21].

Tak B mccnenoBaHuy, MpOBENEHHOM B YHUBEpPCHUTETE
mrara I0Ta, KoTopoe BK/IOYano 952 maiueHTa ¢ pakoM
HIpAMOJ KUIIKM II0OKa3ajo, YTO MY>KYMHBI ¥ KEHIIVHBI
C CaMBIM BBICOKMM IOTpebrieHreM 00pabOTaHHOTO MK
XOpOIIO NPUTOTOBJIEHHOTO MsCa MMEIOT IIOBBILIEHHBI
PUICK pa3BUTHUA paKa IIPAMOI KUKy [22].

I'AA B 6071bIIMX 033X OOHAPY>KMBAIOTCA B KOPKE XKa-
PEHBIX Ha OTKPBITOM OTHE U KYIMHApHO 0O6pabOTaHHBIX
Msce ¥ ppibe. DT COeNVHEHMs, IO BCeil BEPOATHOCTH,
dbopMuUpyIOTCA U3 KpeaTUHIHA, YI/IEBOIOB U1 aMUHOKIC-
JIOT, KaK IIPOAYKTOB peakuuu Marisapa. beuto nmokasano,
4TO HeCKO/IbKO A A ABIAIOTCA MyTareHHbIMMU B TecTe Jii-
Mca V1 KaHIIePOTeHHbIMI B IIPOJIO/DKUTE/IbHBIX OIBITAX Ha
rpbidyHax u obespsiHax MAVIP knaccudunmposano He-
cKo/bKO A A Kak BO3MOXKHBIE M/IV BEPOATHBIE KaHI[epO-
TeHBI /I YeTI0BeKa, I PeKOMEHJ0BA/IO CHIDKEHe BO3/Ieli-
crBus atux cyocrannuit (IARC, 1993). I[Tomumo MeTonoB
IPUTOTOB/IEHNA, (U3NIECKNX IIapaMeTpoOB, TAaKUX Kak
TeMIlepaTypa 1 BpeMs HarpeBaHmsA OOJblLIOe 3Ha4YeHME
mis obpasoBanusi TAA mmeer coippe. Ha o6pasoBanime
I'AA okaspIBalOT BAMAHUE KOHIIEHTpAallMM KpeaTMHMHA,
YITIEBOLOB UM aMUHOKNCIOT M MOJIAPHOE COOTHOIIEHNe
MeXJy HUMU. B mccnegoBanmax coobmanoch 06 onTu-
MaJIbHOM BIMAHUM Ha obpasoBaHue ['AA B MOJeNTbHBIX
CHCTEMaX, eC/IM MOJLIPHOE COOTHOILEHNE 001IIero KpeaTu-
Ha M [JIIOKO3bI OBUIO MPUOIU3UTENIBHO Y2 MOJIAPHOTO KO-
MM4YecTBa KpeaTuHa K I/II0K03e; HO eCTIV MOJISIPHOE COofiep-
JKaHue IIIOKO3bl YBEINYMBANIOCh, TO o6pa303aHme TAA
CHIDKAJOCh [23, 24].

B monckax I1/1aBHOTO CBA3YIOIIET0 3BeHa MeX/y OTpe-
OmeHMeM Msica M pasBUTUEM paka ydeHble OOHAPYXVIN
KaHIlepOTeHHble BellleCTBa, Ha3BaHHbIE IeTEPOLNKIINYe-
CKMMU aMIMHaMM, KOTOpble 00pa3yloTcsi IpU MPUTOTOB-
nennn Msica. [IpudyeM KacaeTcsi 9TO He TONBKO KPACHOTO
msica. HasBaHHBIe KaHI|epOTeHBI YacTO IMPUCYTCTBYIOT
B XOPOLIO ITPO>KapeHHOII TOBSAINHE, OIHAKO, YPOBEHbD CO-
ilep>KaHMsl MX B S)KapeHOII KypHIle, a TAK)Ke pbhibe OKasacs
HaMHOTO BbIIe [25].

Kpacnoe MsAco 1 pak — 10 CHX IIOP HET
y6eauTebHBIX OKA3ATENbCTB

OTKas oT MsACa CHIMIKAeT PUCK PAa3BUTHA paKa IpuMep-
HO Ha COpOK npoueHToB. bonee 30 ner yyennie us [apsap-
la TIPOBOAM/IN MacIiTabHOe MCCIefloBaHMe, B KOTOPOM
npuHUMany ydactue 37698 MyxumH n 83644 >XeHIM-
HBI, NOJIeJICHHbIe Ha 2 TPYHIBl. YYaCTHUKM HOROMpa-
JIMCh TOMBKO ¢u3mdeckn 3poposole. [lepsas rpymmna Ha-
6mofanace B TedeHue 28 yet, Bropas — 22 ropja. 3a aTo
BpeMs B rpynnax ymepno 23926 y4acTHMKOB, 5910 — ot
CepIeYHO-COCYANCTHIX 3abomeBanmit 1 9464 — oT paka.
[J1aBHBIM pe3y/IbTaTOM MacIITAOHOTO MCCIeOBAHNA CTall
BBIBOJ, 4TO CIMIIKOM YacToe yNmoTpebneHye KpacHOTOo
Msca BefieT K CYlLIeCTBEHHOMY BO3pacTaHUIO PUCKA yBe-
JIMYeHNA CMEPTHOCTY OT paka U OoJesHell cepfedHo-Co-
CY[VICTOI cUCTeMBI [26].

Eme opmH BBIBOL — IPORO/DKUTENIBHOCTD >KU3HIU
nMo6uTeNeNl eXefHEBHOIO CTeliKa mmajaeT Ha 13% mpu
yrorpe6eHny NOpuuu He OOJbIIIE JIAJJOH CBEXEIPUTO-
TOBJIEHHOTO KPacHOTO Msca. A €C/I B PAallIOHE B TAKOM
e o0beMe IPUCYTCTBYeT 3apaHee 0OpabOTaHHOE MCO,
HanpuMmep, 0eKOH, TO IPORO/DKUTENTBHOCTD JKM3HU IIa-
maeT Ha 20 %. Puck paka [j1s 4eloBeKa, eXKEJHEBHO YIIO-
TpebsmoIIero cBexxee Msaco, — 10 %, a 06paboTaHHOTO —
16 %. BO3MOXXHOCTb HMPOABIEHNA CEPHEYHO-COCYNUCTBIX
npo6ieM y moOuTesneit cBexero Msca Bo3pacraeT Ha 18 %,
a y moburereii 3apanee obpab6oraHHOro — Ha 21% [27].

ITOT Bpey 4acTOro ymorpeb/neHMs KpacHOTO Msica
00DBSICHSIETCA TeM, YTO MBI efuM 00OpaboTaHHOE MSICO,
IPUTOTOB/ICHHOE C IIOMOILIBIO KAapKM, TYIIEHNA, KOH-
cepBaluy, B Ipoliecce KOTOPBIX BBIPA0AThIBAIOTCS KaH-
IlepOTeHbI, TATOTeHHbIe Oe/IKOBbIe COeAMHEHMsI, OJIUTIO-
MepHble Oenku. OT HOC/TEHMX BO3MOXKHBI Cepbe3Hble
3a60eBaHMs IIeHTPATIbHOI HEPBHOI CUCTEMBI, Hellpo-
MHPEKINN.

[To maHHBIM MccnemoBaHuil lapBapcKoro yHuUBepcn-
TeTa, B KOTOPBbIX YYaCTBOBAIN JECATKM TBHICSY MY>XKUMH
U JKEHIMH, ONACHOCTb BO3HMKHOBEHUs paka TOJICTOI
KMIIKY YMEHbIIAEeTCs Ha IBe TPETbUX, eC/IU CHU3UTD II0-
TpebneHne obpaboranHOro Msica 28, 29, 30].

He Tak faBHO OBUIO OITyOIMKOBAaHO HOBOE MCCIEO-
BaHMe B British Medical Journal [31] — cBs3anHOe ¢ ymo-
TpebeHNeM KpacHOTO MSCO ¥ paHHeN [AVAarHOCTUKO
OHKO-3a007eBaHMA. B HeM NpMBOAWINCH OOCYKIEHMS
B3aMMOCBsI3eil MeX[y YIOTpebleHueM KpacHOTO Msca
U paKa MOJIOYHOI JKeJle3bl.
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Ecnu gna gpyrux BULOB paka MCCIefoBaHuA IO CTaTh-
CTUYECKMM ITapaMeTpaM 6oree WM MeHee YOeNUTeIbHEIL,
TO KOTZa Je0 MOXOAUT [0 paKa MOJIOYHOI >Keflesbl, He-
CMOTPSI Ha HECKOJIDKO KPYIIHBIX MICC/IE[OBAaHMI, BECOMBIX
TOKa3aTeIbCTB IIPOCTO HET.

Wrak, U3 4ero cKIafbIBaeTCs 3TO HOBOE MCCIENOBA-
Hue? JJocTaTOYHO /1M OHO JJOKa3aTeTbHO Ha CETONHSIIHNI
OeHb?

ITo mocnenHee UccegoBanHne BKa4aao 88 803 sxeH-
IIMH B IIPEMEHOIIay3e, KOTOpble IPUHMMAIM ydacTue
B uccimeqoBanum II MemMIIMMHCKOTO MCCIEeNOBAaHMUS Mefce-
crep CIIIA — KpyIIHOM KOTOPTHOM MCCTIeOBaHMMY, KOTO-
poe Hadanoch B 1989 roxy. T KeHIIMHBI IEPBOHAYAIbHO
3aIIOJIHM/IN QHKETY IO IMILEeBbIM NMPOJAYKTaM M O X IO-
Tpe6IeHNY NI,

AHKeTa OXBaThlBaja IIMPOKYI KOP3MHY TOBapOB,
B TOM 4YICIIE:

— Heo6OpaboTaHHOe KpacHOe MsICO (Hampumep, rOBSINU-
Ha, CBYHIHA, 6apaHMHa ¥ TaMOyprepsl).
obpaboraHHOe KpacHoe MsAcO (Hampyumep, XOT-ZOTH,
6€KOH, KOIMOACHI I CaLAMMU).

nruia (IBIIIEHOK M MHAENKA).

pbiba (HampyuMep, TYHell, MaKpeb, T0COCh, CAP/VHBI).
6060BbIe (HanpuMmep, Tody nnm coessle 60651, paconb,
JyeyeBUIIa ¥ TOPOX) M OPEXIL.

JKeHIMHBI OTMETW/IN, KaK 4acTO OHM €U 3T IIpO-
OYKTbI, HaYMHasA OT «HMKOI[la M/IM MeHee OJHOIO pasa
B MeCSI» JIO «IIeCTU Wiy 6oree B ieHb». 3aTeM MCCTIefo-
BaTe/IM MOIPOCU/IN UX 3aIIOJTHUTD OOJIbIle BOIPOCHNUKOB
O IUILIEBBIX IPOAYKTaX — BK/I0Yas OLJEHKY TOTO, CKOJIBKO
aZIKorosis oHy i — B 1995, 1999, 2003 u 2007 rogax.

OTO MO3BOMNIIO MCCIIEfOBATeNAM pas3fe/iuTh >KeHIIH
Ha [IAThb PasHbIX I'PYII B 3aBYICMOCTY OT KOJIMYECTBA Ka-
KTTOJ MUIIM, KOTOPYIO OHM €7IM.

V1 xa>kzible 1Ba TOfia TPYIIIA UCCIeOBaTeNell cobupana
MH(OPMALMIO O TOM, ObUIM /IM JYIATHOCTMPOBAHbI HOBbIE
clIy4al paKka MOJIOYHOI XKese3bl. OHM TaK)Ke UCIIOTb30Ba-
JI1 3TU BOIIPOCHMKM IS cOOpa MHPOPMALMK O Ba>KHBIX
(dakTOpax pucKa, CBA3aHHBIX C PAKOM MOJIOYHOJ >KeTe3bl,
BK/II0Yasl BO3PACT, BEC, UICTOPUIO CEMbI, KYpeHMe ¥ MHO-
roe ipyroe.

B Teuenne cnenyromux 20 et y 2830 >keHIIVH pa3BUII-
Cs1 paK MOJIOYHOM JKeJIe3bl.

Korga rpymnma uccnemoBaTesieil IpoaHanu3MpoOBasa
HaHHbIe — IIPMHMMAsI BO BHUMaHIEe HEKOTOPbIe 13 KIIIO-
4eBbIX (PAKTOPOB PUCKA PA3BUTHA paKa MOIOYHOII JKesle-
3bl, OHU TIOACYNTAIN, YTO XKEHIIVHBI B TPYIIIe, KOTOpbIe
pery/IipHO MOTpeO/IsIN Haubosblee KOMNYIECTBO Kpac-
HOTO M:Ca, pacCYMTaHHble Ha OJHY IIOJIOBMHY IOpLMIi
B JIeHb, VIV 9KBUBA/ICHT TPEX IOMTUKOB O€KOHA — VIMeTT
22-TIpOLIEHTHDBIV PUCK paKa MOJIOYHOI XKeJle3bl, 110 CpaB-
HEHMIO C )XEHIMHAMM B CAMOJ HU3KO MACHOI I'PYIIIIE.

Kak 1 Bo MHOTMX M3 3TUX UCCIEfOBaHNIL, 9TO «OTHO-
CUTENIbHBIV PUCK».

3areM OHM MOACYMUTANM, KAK BO3PACTAIOIIUIL POCT
noTpeb/IeHNs KpacHOro MsAcCa MOXKeT HOBIMATb Ha 9TOT
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OTHOCUTENBHBIN pucK. PaccMarpuBas cpepgHee 3Have-
HIe — WIN «MefUaHHOe» — IJIA IIpyeMa IUIIY B KaXKIol
U3 IATU TPYIIL B TeUeHUe BCETO NepHofia MCCIefloBaHus,
OHU OOHAPY>KIJIM, YTO KaXK/as1 [IOIIOTHUTETbHAS «IIOPLVA
B JIeHb» KPACHOI'O MsACa Jaja «IpefcKasaHHbl» 13-mpo-
LIeHTHBIJI IIOBBIIIEHHBIN PUCK Pa3BUTUS IPYAU PaK Y BCeX
JKEHIMH — OIATh-TaKU «OTHOCUTENBHBI» PUCK, U3-32a
KOTOPOTO TPY[HO M3BJIeYb peaibHyI0 MH(OpPMAIILIO.

Hakomnern, B cBoOeM CTaTUCTUYECKOM aHAIM3€ MCCIIe-
JoBaTeny IOKa3ajay, YTO 3aMeHa YacTM KPacHOro Msca
B [leHb MO0 JOMAIIHEN MTuleit, mm6o 6060BbIMY Tpef-
CKa3blBajla CHIDKEHNE PUCKA paKa MOJIOYHON >Ke/le3bl Ha
17 % m 14 % y Bcex >KeHIINH, COOTBETCTBEHHO.

VTak, moyemy MbI He MOXKEM CKa3aTb, YTO 3TO MCCIIe-
IOBaHMe MOATaNKMBaeT KPacHOe MACO B KaTETOPUIO «fIa»
T/IS1 PUCKOB, CBA3aHHBIX C PAKOM MOJIOYHOI XKeTe3bI?

Viccnepmopareny chenaay XOpOLIYIO MOMBITKY IPKUCIIO-
cobuth onpepeneHHble (AKTOPHI PUCKA K Pa3BUTHUIO paKa
MOJIOYHOI1 erne3bl. [Ipu aToM (haKTOpHI pICKa, TaKMe KaK
OIlpefie/ieHHble TeHeThYecKye GaKTOpbl, He ObIIY IIPUHS-
TBHI BO BHUMAaHNE.

TeneTnyeckne ¢akTopbl OCOOEHHO TPYHAHO Y4ecTb
B TaKoM ycciefoanyuu. Ho aTo BaKHO, TOTOMY 4YTO ce-
MeiiHaA UCTOPUA, CBA3aHHAA C T€HETUKOM, ABIIAETCA Of-
HUM U3 caMbIX 060/bINX (pakTOpOB, BAMAIOMINX HA PUCK
PpaKa MOJIOYHOI >KeJIe3bl Y KeHIIVHBIL.

TaxkuMm 06pasoM, Ha OCHOBe IIOCTIEHETO MCCIeJOBAHNS
U BCEX JIPYTUX JOCTYIHBIX JOKA3aTeIbCTB 10 CUX IIOP HeT
YeTKUX JI0Ka3aTeNbCTB CBA3M MEXAY KOIMYeCTBOM Kpac-
HOTO MsICa, KOTOpOe >KeHINVHA eCT, U ee IIaHCaMI Ha pas-
BUTHUE paKa MOJIOYHON XKeyie3sl [31].

OcHOBBIBasACh Ha CTAaTUCTUYECKUX MICCIEIOBAHMAX T10-
CTIe[IHUX JIeT, B HAaCTOsIee BpeMs uMeeTcs 00JbIIoe KO-
JINYECTBO MyO/MVKALNIL, TOATBEP>KAAIOIINX CBA3b MEX/Y
JTIObMM, KOTOPBIE efiiT MHOTO KPacHOro yiy ob6paboTraH-
HOTO MsCa U VX IIaHCAMM Ha Pa3BUTHE HAIpuMep paka
KumeyHnkal32, 33].

[Tpn n3yyeHnn HaHHOTO BOIpPOCA OBUIM IIPOAHANU3NU-
POBaHHbIE Pe3y/IbTaTbl CEMU MCCIENOBaHUIA [34, 35, 36,
37, 38, 39, 40], KOTOpbIe TUIIb YACTUIHO MOATBEPIKAIOT
HEe3HauNTeNbHYI0 acCOLMALNIO ¢ KpacHbIM MsAcoM. IIpa-
KTUYeCKV BCe MCC/IeJoBaHMs ObIIM HENOC/IeOBaTe/IbHbI-
MU ¥ HEOCTATOYHO JOKA3aTeJIbHBIMU /IS aCCOLMUPOBA-
HIS IOBBILIEHHOTO PYCKa Pa3BUTMA paKa TONCTON KUUIKA
¢ norpebneHneM 06pabOTaHHOrO MACa.

EcTb 1 OCTaTOYHO NPOTUBOPEYNBBIE JOKa3aTeIbCTBA
BO3MO)KHOI1 B3aMIMOCBSA3Y ¢ 00pa3oBaHMeM paka, IpUBO-
AAIVecs B APYIUX HAYYHBIX TUTEPATYPHBIX UCTOYHMKAX.
Pa6orts! Key et al., koTopble 6bUIM OIyO/IMKOBaHbBI B Map-
Te 2009 ropma, M pe3y/nbTaThl €BPOIECKON 3KCIEPTHOI
KOMMCCUY TIOKa3aln, YTO BereTapuaHIbl Ooree mOABeEp-
JKeHBbI PUCKY 3abo/eBaHMs pakoM KuileuHuka (Ha 39 %
BBIIlIe), YeM HeBeTeTapuaHIbl, KOTOPBIE B CpeJHEM B [IeHb
YIOTPeO/IAI0T MACO BCEX BUJIOB, 32 MCKIIOYEHUEM PbIOHI,
65 r (My>xunHsl) 1 54 T (KeHImMHB). [TodTn K TakOMy e
pe3yIbTaTy OTHOCUTENBHO IIOBBIIIEHHOTO PHCKa 3a00-
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JleBaHMs PaKOM KUIIEYHMKA y Bererapuanues (Ha 16 %
BBIIIE) B CPAaBHEHMM C JIIO{bMM, YIIOTPEOIAIOIIMU MACO
B TIO/IE3HOM [/ 3[JOPOBbSl KONMMYECTBe, IPUILIM YXKe
B 2005 rony yuensle n3 Xarigeno6bepra (Tepmanus) npu
NIPOBENEHUN VICCIENOBAaHMEM C YYaCTUEM BereTapuaHIEeB
[41, 42].

YUnme nuima

[IpountaB coobuieHNA O TOM, YTO pPbIOA COOEPXKUT
«Xopouiye» >XUPBI, MHOTHE JIOOU INEPelIM C MAcCa Ha
pbi0y. OfHAKO, OT «XOPOILINX» JKMPOB TONCTEIOT TaK JKe,
KaK U OT JTIOOBIX APYIMX, O YeM HAI/IASHO CBUAETENIbCT-
BYIOT KOpeHHble Haponbl ApkTuku. [loematomue mococh
TIOM CKIOHHBI 3allacaTb «XOpOIIMe» >KMUPBl Ha Tajuu,
KUBOTe I bempax.

Xy>Ke BCero To, 4To pbiba, 6€3yCIOBHO, IPECTAB/IACT
co6oit camywo rpAsHy0 nuiy. CrenuamicTbl MO OXpa-
He OKpY)Kalolleil cpefibl BeflyT KOHTPO/Nb HaJ XMMUYe-
CKVIM 3arpsi3HEHUEM PBIOBI 1 PEery/LIPHO IPefOCTaB/IAIT
ceopku. Hanpumep, HelaBHO B ofjHON 13 Hux [emapra-
MEHT OKpYy>Kalollleil cpenbl mTara Bupxunnsa (Virginias
Department of Environmental Quality) coo6mmn, uro co-
Iep>kaHue HonuxiopupoBaHHbix 6udennnos (IIXB) B 3y-
6aTke 1 KapIre COCTaBUIO [0 3212 yacTeil Ha MWUIMAP],
YTO NpeBBILIAET NPefe/IbHO JOIYCTYMbIN YPOBEHD B IIATH
pas. [IXb — 310 XMMUYecKue BelecTBa, KOTOPbIE UCIIOb-
3YI0TCA B IIPOM3BOJICTBE 37IEKTPOOOOPYIOBaHMA, TOPMO3-
HOJI >KMKOCTU ¥ 6e3yro/bHON KOIMPOBaIbHON Oymarn.
ITu BpefHbIE BENIECTBA CKAIIMBAIOTCA B pEKax I 03epax,
3aTeM, NOffOOHO PTYTU U APYTUM 3arpsA3HAIOMINM XUMMU-
KaTaM, 4epe3 >Kabpbl IPOHMKAIOT B PbIOY, OCENAIOT B MbI-
meyHoi1. [ToCKOIbKY pblba MUTPUPYET, U TedeHUs Iepe-
HOCAT XMMMKAThl C MECTa Ha MeCTO, TAKOe 3arpsA3HeHMe
ceffyac HaOMIOAETCA MOBCEMECTHO. Bo3pyIHbIE TOTOKM
OTHOCAT PTYTb OT 9/IEKTPOCTAHILUIT ¥ MYCOPOCKUTATEb-
HBIX 3aBOJIOB HA COTHM M TBICSYM KWJIOMETPOB M cOpa-
CBIBAIOT B PeKM U MOps. B pesynbTare, OH OKa3blBaeTcs
B TYHIe } JPyTOil pbIOe.

Korpma geno poxogut 10 300pOBOro MUTaHUA, MHOTHE
U3 HaC CKJIOHHBI OfHOMOMEHTHO 3aLIMK/IMBAThCA Ha YeM-
TO offHOM. CTOMT HOABUTHCA COOOLIEHMAM O 3arpsA3HA-
IOIIMX XVMUKATaX, Mbl CPOYHO IIEPEK/TI0YaeMCs C PhIObI
Ha Kypuny winu ropsaanny. Kak Tonbko CMJ HaumHaioT
Tpy6uTh 0 Kumreunoit manouke E.Coli wim canpmonernte-
3e, MbI CHOBa KupiaeMcs K ppi6e. CKOIbKO KpacHOTO Msca
MOXXHO ecTb? HecMoTps Ha ynpyuaromye undpsl, B Mace
COfIepXKUTCS HabOp IIEHHBIX HYTpUeHTOB. 100-rpamMmo-
Basg IOpLVA TOBIKbell BBIPE3KU JA€T B3POCIOMY Yeslo-
BEKy OKONO 25% CyTOYHOV HOpMBI BuTamuHa B, 32%
CYTOYHOJ HOPMBI IITHKA, OTPOMHOE KONIMYECTBO JKee3a
u BuTammHa B, kamuit, cepy, docdop, cenen n apyrue
3/IEMEHTBHI, a TAKXXe He3aMeHMMble aMMHOKUCIOThL. OCHO-
BBIBasCh Ha 9TUX AHHBIX M pe3yNbTaTaX MOCIETHUX VIC-
CIefJOBaHMIl, MBI COBETYeM YIOTPeOIATh KpPacHOE MACO
perynsapHO, OGHAKO B OTPAaHMYEHHBIX KONMMYeCTBaX. AMe-
PUKaHCKUII MHCTUTYT II0 M3YYEHMIO PaKa PEKOMEHIyeT

B3POC/IBIM JIIOASIM ChelaTh He 6osee 18 yrumit (600 rpam-
MOB) KPaCHOTO Msica B HeJIeo, a IepepaboTaHHOro Msic-
HOTO NpoayKTa — n3berath BooO1e. «/neTonornyeckue
pexomeHpauym A aMepukannes 2015-2020» rmacAt, 4To
YIOTpeO/IATh KPaCHOE MSCO C/IefyeT B MUHMMAIbHBIX KO-
IMYeCTBAX, He YTOYHAA, CKOMbKO MMeHHO. Ilo MHeHMIO
nokropa Kpucrodepa Yaitnma (Christopher Wild), mu-
pexktopa MAVIP, Hy>KHO UCKaTb pa3yMHBIiT 6amaHC MeXY
BBICOKOI1 NNILIEBOII LIEHHOCThIO MACHBIX IIPOJYKTOB U I10-
TeHIa/JbHBIMU PUCKaMM, MHOTME U3 KOTOPBIX OKOHYA-
TeJIbHO He JOKa3aHbI [43].

mTOR, nHCYTMHOBBIII KacKaj u 60ne3Hu
IBUIN3aI K

mTOR (mammalian target of rapamycin) — 6e0K, ko-
AVpyeMbIil y M/IEKONUTAIOINX C MOMOIIbIO TeHa cepyuH/
TPEOHNHOBAs IPOTEMHKNHA3a, PEry/IMpPyOIIas:

— POCT KJIETOK

— npomudepanyio KIeToK
— TIOABYDKHOCTD KJIETOK
— BBDKMBaHIe KIeTOK

— CuHTe3 6eKoB

— TPaHCKPUIIIUIO

mTOR uHTerpupyeTr pasaMyHble CUTHA/IbHbIE IIYTH,
B TOM 4YMCJIe ITyTU VHCY/IMHA, POCTOBBIX (PaKTOPOB U MI-
toreHoB. MTOR QyHKIMOHMpPYeT KaK CEHCOp YPOBHA IN-
TaTe/IbHBIX BEIIECTB U SHEPTUU B KJIETKe, a TAK)Ke OKIC-
JIUTENIbHO- BOCCTAaHOBUTENBHOTO cTaryca. Hapymenne
perymanyy mTOR npuBoauT K pa3BUTHIO pa3/INYHbIX 3a-
6o/eBaHMIl, B TOM 4MC/Ie U Pas/IMYHbIX TUIIOB pakKa.

Benok mTOR perynupyer Tpancnanuio (CMHTe3 Ha pu-
60coMax) MHOTUX O€/IKOB, B TOM YJIC/Ie TeX, KOTOpbIe CBsI-
3aHBI C POCTOM KJI€TKM U ee pasMHO)KeHMeM. VI3nuuHsas
akTyBanys pa6orel mMTOR npuBoauT K 6€CKOHTPONIBHO-
MY JielIeHMIO K/IeTOK — TO eCTb K IPeBpPalleHNI0 UX B pa-
KoBble. [I03TOMy O4YeHb BaKHO ONpefeNNTb, K CUHTE3y
Kakux uMeHHO 6enkoB MTOR mMeeT HemocpencTBeHHOE
orHomeHne. CHenaTh 3TO HENABHO YAAIOCh OOJBIION
TpYIIIle aMePUKAHCKIX YIeHbIX [44].

Kak n3BecTHO, mpoljecc 06pa3oBaHusA paKOBOIL OITyXO0-
NN 3aIlyCKaeTcsA Ha YPOBHE T€HOB: B K/IeTKe HapyllaeTcs
HPaBU/IbHBI OaTaHC TeHHO 3KCIPEeCCUU, MOBBILIIAETCS
TPAHCKPUIIIVS «OIACHBIX» T€HOB 1 ITOHVDKAETCS TPaHC-
KPUIILVS TeX I'€HOB, KOTOpbIe JO/DKHBI ObUIM JepKaTh
«OTIacHbIE» TeHbI «B pyKax». [lomy4nBiiecs B pesynbTare
tpaHckpunuun MPHK nocrynarmoT B nuTtomiasmy u tam
JIAI0T HA4YaJI0 «OIACHBIM» Oe/IKaM, KOTOpbIe 3aCTaB/IAIOT
KJIETKY IIpeBPaTUTbCS B PAKOBYIO.

B HopMe pabora mTOR perynmpyer mpexxue Bcero
POCT KJIETKM U ee PasMHOXeHHue. ITO IPOIecChl OYeHb
TOHKNE, MOXXHO CKa3aTb «0ajaHCUpYOIue Ha JIe3BUI
OpUTBBI»: MaJIeNIINiI NepeKOC B OfHY CTOPOHY MOXKET
IPUBECTU K CTAPEHMIO WV CMEPTU KJIETKHU, B APYIYI0 —
K ee 6€CKOHTPOIBHOMY Pa3MHO>KEHUIO V1 Pa3BUTUIO PaKo-
Boit orryxonu. [TosToMy u ciumkom cmabas, i, 0co6eHHo,
CIIMIIKOM «pbsiHast» pabota mTOR oueHb omacHa Ay op-
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ranmsMa. B yacTHoCcTH, moKa3aHo, yTo mT'OR runepakTn-
BEH IIPaKTUYeCK BO BCeX C/IyYasiX paka IpocTarhl (KOTO-
PBIIL AB/IsIeTCA HaybosIee YacThIM PaKOM Y MYXKUUH) 1 TIPU
psfie APYTUX PAaKOB.

[pymnma aMepMKaHCKMX MCCIeloBaTeNIel 0, PyKOBOJ-
crBoM [laBupa Pyrrepo (Davide Ruggero) m Kpucrtnana
PomMmensa (Christian Rommel) [45] uccimemosana cBA3b
Mexly akTuBHOCTbI0O MTOR u passuruem paka. Cyns no
pe3y/IbTaTaM 9TUX 39KCIEPUMEHTOB, MeTAacTa3MpOBaHIE
B 6onbuIoit crenenn 3aBucut oT mIT'OR, u moromy nHIru-
OupoBaHMe 3TOrO Oe/IKa MOXKET OKa3aTbCsl OYeHb IOTIe3-
HBIM IIPY JIeYEHUY PAKOBOJI OITyXOJIN.

OcnoBupiMu perynatopamun mTOR kommiekca fAB-
JIAIOTCS MHCY/INH, UHCYINHOIOAOOHBIN (haKTOp pocTa-1
(VIDP-1), amuHOKMCcnOTaMM (IPEUMYILECTBEHHO JIeHIU-
HOM) ¥ OKCUIaTUBHBIM CTpeccoM [46].

JIHCYnMHOBBI KacKaj, CMIbHO KOHCEPBAaTMBEH Y pas-
JINYHBIX TPYIII XVBOTHBIX (IIO3BOHOYHBIX M 0eCIIO3BO-
HOYHBIX). Ecmu y 6ecrio3BOHOYHBIX >KMBOTHBIX insulin/
VI®P1 umeeT ofiMH MyTh, ¥ BHICIIMX IIO3BOHOYHBIX, B TOM
qIICTe, MIEKOIMTAIONINX, 3TOT IIyTh IOApasfieNAeTcs Ha
fiBa. DTN [iBa IIyTH MMEIOT IepeKpbIBaouecs QyHKINN,
HO MHCY/IVMH ITIaBHBIM 00pPa3oM y4acTBYeT B Pery/IAlNin
MeTab0/MM3Ma, T.e. IIIOKO3a caMma II0 cebe AB/IAETCA aK-
tuBaropoM mTOR. JlejinHoM 60raTo B epBYI0 OYepenb
MSICO, HO HE TOJIbKO, 9Ta aMMHOKUCIOTA COHEPXKUTCH
B MOJIOKe, cOe U KaK NuieBas go6aBka, B miBe. OfHOB-
peMeHHOe ToTpeb/IeHNe YeI0BEeKOM NI, 60raToi yIye-
BOZaMM U 6e/IKaMM SAB/IACTCA CYIbHENIINM aKTUBaTOPOM
xommnekca mTOR (Puc. 2).
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Puc. 2. CurnanpHas cucrema Kackaga mTOR

Kak Bumno us Puc. 2 Haumbonmee pacmpocTpaHeHHas
cxeMa moTpebeHus Msica ¢ x1e6oM u nmmuBoM (comepika-
MM JIEVIIMH) SIB/SIETCS] TOTEHI[MAaTbHO OHKOTEHHOIL.
Tem He MeHee, OTpebneHMe Msica 6e3 [JOIIOTHUTENBHOII
HArpy3Ky YITIEBOAHBIMU [IPOJYKTAMU He CIIOCOOHO 3amy-
CTUTb B IIOTHOJ Mepe 9TOT KacKag.

OcnabneHne CUTHAIOB OT 3TUX IIyTell Ha Pas3INYHBIX
CTafiMsIX IPOJI/IEBAET KU3Hb CAMBIM PasHbIM MOJIETbHBIM

OpraHusMaM, ¥ Ha HACTOALIUII MOMEHT He OCTaI0Ch COM-
HEHUI, YTO PETYIALVA UMEHHO 3TUX IIyTeil — IIaBHbII
pbIYar BO3JENCTBUA paljiOHa Ha 3[I0POBbE U TONTONIETHE.

3akiaoueHne

B rno6anpHOM MaciitTabe HeT CTaHJApTU30BAHHOTO
ciocoba 0630pa OTPOMHOTO 0O0BeMa UCCIEeOBaHUI Me-
XaHM3MOB, C IIOMOIIBIO KOTOPBIX (paKTOpbI 06pasa )XM3HU
MOTYT BbI3bIBAaTh paK. TeM He MeHee, B HacTosIlee BpeMs
BefieTcsl paboTa 1o pa3paboTKe U TeCTUPOBAHNUIO HOBOII
MEeTOJ[O/IOTMY IS IPOBEJIEHNA CUCTeMAaTUYeCKnX 0630-
POB MEXaHUCTMYECKUX MCCIeOBAHNU, CBA3AHHBIX C JU-
eToil, MMTaHMeM, PU3MIECKOIl aKTUBHOCTBIO, Pa3BUTIEM
U IPOTPeCcCUpPOBaHMEM Pa3IMYHbIX BUJOB PaKa.

IroT mpouecc HadascA B 2012 ropy, koraa BcemyupHbIi
(doHJ MccIenoBaHMIl paka Hadasl CO3bIBATh CIELMA/IbHYIO
rpynny — Ipynmy o paspaboTke IpOTOKOIOB METO0/IO-
ruy. Jra rpynmna pa3paborana HeCKOIbKO IepBOHAYAIIb-
HBIX YKa3aHUI O TOM, KaK CMCTEMATHYeCK! aHAIU3UPO-
BaThb JIaHHble O MexaHM3Max obpasoBaHus pake. Llenb
3aKJII0Ya/Iach B 0OecredeHm TOro, YToObI y Hac Oblia Me-
TOIO/IOTYA /I 00630pa MeXaHMCTUYECKUX MCCTIefOBAHNIA,
KOTOpbIe OBUIM CTONDb e HaJeKHBIMM, KaK IPOTOKOJIBL,
VICTIOIb3YyeMble [Is IPOBEJieHNs CYUCTeMaTUYeCcKuX 0030-
POB JIMTEPAaTyphbl 3MNUIEMMOIOIMYECKNX MCCIeNOBAHMIL

B cents6pe 2012 roga Bcemuphas akagemus mccie-
moBaHmit paka (Axagemusa WCRF) mpucygmma rpast
KoMaHJe B bpucronbckoM yHuBepcureTe, i MpPOLOI-
JKeHUsA pa3paboTKM PYKOBOACTBA IO (OPMMPOBAHMUIO
MIO/IXOJIOB K OLIeHKe «OHKO» PUCKOB. PaspaboTaHHBIIl 10-
kropoM Capoit JIptonic u npodeccopom Pruappom Map-
THMHOM B YHMBepcuTeTe bpucToss, HOBaTOPCKUIT HOBBI
METOJ] OLIEHKM MEXAaHUCTUYECKUX UCCTeflOBaHUII MOXeT
CTaTh I7100aTbHBIM OCHOBHBIM IIOIXOJIOM K OLIEHKe TaKMX
VcciefoBaHuil. B Hacroslee BpeMs KOMIUIEKCHBIN Me-
TOJ}, TIPOBEPsIETCA [BYyMdA Ipynmamyu u3 MaacTpuUXTCKOro
yHMBepcuTeTa 1 HemelKkoro OHKO/IOTMYeCKOro Hay4HO-
TO LEHTPA, U B CIAEAYIOLIEM IOy OXKUIAETCA IOTHOCTHIO
cOpMMPOBAHHBII HAYYHBIT OTYeT [47].

B MupoBoll npakTuKe MACHas HPOAYKLMs paccMa-
TpUBAETCS KaK NMPOAYKLMs BBICOKOTO PUCKA, A/ KOTO-
POIi XapaKTepHbI KaK OMOIOrn4ecKe, TaK ¥ XUMUYeCKIe
pucku. B noxymenTax Kopexc AnumenTtapuyc u Mexny-
HapOJHOTO 9MM300THMYeckoro 6opo (MIB) copmepkars-
Csl yKasaHMs K IPYMEHEHUIO PUCK-OPMEHTHMPOBAHHOIO
MOAXOfia K aHANMM3Y IPOAYKIUY XXMBOTHOTO IPOVCXOXK-
menusA. OpgHako B Komekc AnMMeHTapuyc OHM OTHOCATCSA
K TOTOBOMY IIPOIYKTY M PacCMaTPUBAIOTCA OTHOCUTEINb-
HO 3[JOPOBBSI YelOBEKa, a B JOKyMeHTax MOBb B 6orbureit
4acT! K BeTePUHAPHOMY 0/1aTOIIONTY4UIO CeTbCKOXO3ANCT-
BEHHBIX )XMBOTHBIX. TeXHO/IOIMYecKasi COCTAB/IAIAsA He
BbIJIe/II€TCS B YKa3aHHBIX JOKYMEHTaX, OfHAKO MMEHHO
OHa CIIY>KUT CYLIeCTBEHHBIM MEXaHWU3MOM YIIpaBlIeHN:A
KaK OTHE/MbHBIMM PUCKAMM, TaK ¥ MX COBOKYIIHOCTBIO,
YTO M03BOJIAET IPOU3BOAUTD NPOJYKT TapAaHTUPOBAHHOI!
6€30IaCHOCTY B TEYEHUN CPOKA ero TOJHOCTIL.
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Bo MHOroM Bpef; OT KPaCHOTO MsICa OIIpefesieTCsl He
CTOJIBKO CBOJICTBAMIM, CKOJIBKO CIT0OCOOAMM €T0 IPUTOTOB-
JIeHUsI ¥ COYeTaHUeM C APYTMMMU MPORYKTAMM IUTAHMA.
YacTo HPORYKT CTAHOBUTCHA BPENHBIM 13-3a HE3HAHNSA
37IeMeHTapHBIX NIPaBWI ero ynorpebnenus. B nenom, Ha-
cTos it 0630p [ieaeT akIleHT Ha TOM, YTO BU/JOBbIE Pas3-
JNYMA U JaHHBIE O MEXaHM3MaX TOKCUYECKOTO JIeiCTBUA
[IO/DKHBI IPUHUMATHCSI BO BHUMAaHIE TIPU ITEPEeHOCe JIaH-
HBIX O KaHLIEPOT€HHBIX PUCKAX, ITOTTyYeHHBIX IIPY UCIIONb-
30BaHMM OO/IBILINX JI03 MCCIEYeMOTO BelljeCTBa Ha 9KCIIe-
PVMMEHTA/IBHBIX XXMBOTHBIX, Ha YeTIOBEKA, MOMYYAIOIIero
MaJible J03bI 3TOTO BEIeCTBA.

Ha ocHOBe HOBBIX 3HAHMIT O COTEP)KAHUN B MSICHOM
ChIpbe 0EIKOB U IENTHU/0B, 0OMAANINX Pa3INIHON OU-
OJIOTMYECKO aKTUBHOCTBIO, CTAHOBUTCH BO3MOXKHBIM
upeHTU(UKALN 1 U3ydeHne 6eTKOBOMATPUYHBIX KOMIIO-
HEHTOB, BIVIOMMX Ha TpaHcmanuio mTOR. VMsmumnasas
akTuBauusa paborst mMTOR mpuBoOguT K OmmMbKaM B CUH-
Tese 6e/IKOB, K oKMcnuTeIbHOMY noBpexxaenuto IHK, uto
MOXKET CIOCOOCTBOBATH MPEBPAIIEHNIO KIETOK B PaKO-

Introduction

At present, there is an increasing market of food prod-
ucts with real and expected healthy properties. The devel-
opment of this market stimulated by a consumer opinion
that «natural is safe» leads to an increase in the use of plant
products as bioactive ingredients in functional nutrition
and as food additives and spices.

Red meat is an acknowledged leader of gastronomic
preferences all around the world. However, the properties
of this product and its effect on the human body cause in-
tense disputes. It is especially topical to study these aspects
in the framework of the Strategy of the scientific and tech-
nological development of the Russian Federation aimed at
increasing the life quality of the population, ensuring the
country’s security and strengthening the Russia’s position
in the global rating of the standard of living due to the cre-
ation of the demanded products, goods and services on the
basis of the cutting-edge scientific research.

However, let’s first clarify what is red meat. Primar-
ily, it is beef, pork, mutton and horse meat. Rabbit meat,
which reddens with age, can also be added to this list. Their
characteristic color is conditioned by myoglobin — a spe-
cial protein in meat tissues. Red meat of poultry (chicken,
goose, turkey, guinea fowl) also belongs to this type. Only
dietic poultry breast is considered white meat, while the
rest parts of a carcass is red meat.

Proponents of red meat, that is pork, beef and mutton,
claim its undoubted benefits, while opponents talk about
its harmful effects. How to understand where the truth is?
After studying many results of the investigations and arti-
cles, we decided for ourselves that the truth lies somewhere
in the middle.

If someone is not concerned with the ethical aspect of
the question, it is, nonetheless, necessary to think about

Bble. bemok mTOR pearupyet Ha CUTHABI, TOCTYIAOLINE
OT IUTATENbHBIX BeIIeCTB, PaKTOPOB POCTA U KIETOYHO-
O 9HEPTreTIYECKOTO CTAaTyCa i KOHTPOIMPYeET KIeTOUHbII
poct u nponudepanno. Vigenrnduxaunus mTOR acconu-
VPOBAaHHBIX KOMIIOHEHTOB, a TaK)Xe KaHIIEPOTeHHBIX Be-
I[eCTB Pa3/INYHON XMMUYECKON IIPUPOABI U MPOBeNeHNe
aHaJIM3a PUCKOB JI/Is BBIIBJIEHHBIX KOMIIOHEHTOB OTHOCH -
TE/IbHO 3I0POBbsI Ye/I0BEKa B YaCTV BO3MOXKHOTO KaHIle-
poreHHoOro s¢gdexra — SIBISETCA Ha CETOTHALIHMIT JeHb
OHOJT 13 IPMOPUTETHBIX 3a/a4 IPAKTUIECKNX VICCIIENO-
BaHMI IIMIII€BOV OVIOXVMUY U aHATUTUIECKOTO KOHTPOJISL.
Heob6xoanma npeHTnGUKALN ¥ M3YYeHIe MOJIEKY/LIPHO-
OMOMOrNYeCKNX MEXaHN3MOB MeTabo/mnsMa pasindHbIX
KCEHOOMOTHUKOB, criennduyecknx OeITKOBBIX U IENTH[-
HBIX ¥ PYTUX BELIeCTB, 0OTaaloNX pasINndHbIMU 3-
(dexTam, 3aIyCKAIONIMMU KacKaj, 6MOXMMIYECKIX peak-
V11, CIOCOOCTBYIOLIVX Pa3BUTHUIO KaHIleporeHesa. Takxke
HeoOXO/VIMBIM SIB/ISIETCS CO3IaHVie HOBBIX IIOJIXO/JOB B 13-
y4eHM) TOKCMKOKVHETMKM) VM MEXaHU3MOB TOKCUYECKOTO
eViCTBYS 1 pa3paboTKa HOBBIX OMOMOieTelt.

how much red meat we eat daily. At least, that is what both
opponents of meat eating and proponents of juicy steaks
say. Regardless of how much vegetarians and opponents
of meat products want to talk only about the harmful ef-
fects of red meat, undoubtedly, there is the other side of the
coin. Certainly, it is a good source of protein, which is nec-
essary for full-value nutrition. Of course, it can be replaced
by several other products, but only partly.

It is red meat that contains high amounts of iron, which
helps to maintain the level of hemoglobin, which, in turn is
necessary for the development of erythrocytes. Therefore,
red meat helps to maintain normal haematopoiesis in the
human body. If a person has been seriously ill or has un-
dergone surgery;, it is necessary to eat meat in this period.
Anemia and young age also make red meat consumption
in certain doses essential. If people have a substantial level
of physical activities or mental stress, it is recommended
to eat red meat, at least, from time to time. For sports-
men, meat is also a rich source of creatine. The higher its
amount, the more oxygen is delivered to muscles.

Many gourmands are ready to talk about red meat ben-
efits for hours. First, it is rich in iron and abovementioned
hemoglobin, which are necessary for synthesis of the red
blood cells.

Secondly, animal proteins are a building material for
muscle tissues and nerve fibers. Third, red meat is a source
of essential substances for the body. For example, potas-
sium is good for heart and blood vessels. Magnesium has
beneficial effects on the nervous system. Zinc strengthens
immunity. Vitamin PP supports redox reactions. Calcium
and fluorine strengthen bones and tooth enamel. B-com-
plex vitamins actively participate in metabolic processes.

And this is only part of wholesome substances that are
contained in meat.
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Scientists dispelled the myth that millions years ago hu-
mans appeared as meat eaters and throughout the whole
evolution did not have serious problems. It is this argument
that is more often proposed by meat eaters in a dispute
with vegetarians and people moderately consuming meat.
Millions years ago, the mutation in the gene responsible
for the synthesis of the glycolylneuraminic acid occurred
in the population of hominids. This allowed an organism
to resist malaria epidemics. The price was an allergy to
glycolylneuraminic acid contained in meat of other mam-
mals. Modern humans perceive this acid from red meat as
an allergen and foreign element.

Both the Harvard scientists and physicians from the
whole world are coming to an agreement that when ob-
serving simple rules for red meat consumption, it is pos-
sible to remain healthy and not to do harm to the body.

It is recommended not to eat red meat every day. All
world physicians and dietarians, as well as international
health foundations concluded that the weekly norm of red
meat should be not more than 500 gram. This is quite a lot.
A medium size steak, small chop, two Frankfurt sausages,
two cutlets are enough for the week ration. It is important
to take a break for at least one day from red meat consump-
tion replacing it with fish, poultry and seafood.

Why are people afraid of meat? The research published
in December 2016 can serve as an example: The US Acad-
emy of Nutrition and Dietetics claimed that plant-based
diets could reduce the risk of diabetes mellitus by 62 % and
protect from heart attacks and strokes. And this not all
positive effects of plant-based diets. Red meat and cancer.
When it comes to this product, cancer is the scariest word
for consumers.

In October 2015, the World Health Organization
(WHO) published a report, in which red meat was classi-
fied as «probably carcinogenic to humans». Moreover, the
WHO experts came to a conclusion about carcinogenicity
of processed meat, i.e. meat underwent processing by smok-
ing, salting, fermentation and other processes extending
storage). To confirm this shocking conclusion, the WHO’s
International Agency for Research on Cancer (IARC) ana-
lyzed more than 800 studies. It was established that each
50 grams of processed meat (mainly, smoked meat) lead to
an 18 % higher risk of colorectal cancer [1,2,3]. The IARC
established an association between red meat and such dis-
eases as colorectal, pancreatic and prostate cancers. It is be-
lieved that the most hazardous carcinogenic substances are
formed at high temperature cooking of meat (barbecuing).
Therefore, fried meat pieces that are loved by many people
are not recommended for consumption. The US National
Cancer Institute informs that heterocyclic amines (HCAs)
and polycyclic aromatic hydrocarbons (PAHs), which have
well-known carcinogenic properties, are generated during
thermal treatment of red meat [4,5]

What does this decision of IARC mean? Whatever the
main mechanism, there is sufficient evidence that IARC
is of the opinion that processed meat is «carcinogenic to

humans,» and red meat is «probably carcinogenic to hu-
mans». However, to understand what this means (or does
not mean), you need to learn about the categories of
IARC.

When IARC assesses the data about a particular risk
of cancer, it assigns it to one of several groups, which, as
shown in the graphic below (Fig. 1), confirm the justified
confidence that they cause cancers in humans.

Processed meat is classified as an ‘unambiguous’ cause
of cancer (or a Group 1 carcinogen) — the same group as
tobacco smoking and alcohol. Red meat is a probable cause
of cancer in humans (or a Group 2A carcinogen) — the
same group as shift work. However, it is necessary to re-
member that these groups show how confidently IARC
states that red and processed meat cause cancer rather than
what quantities cause cancer.

As Professor Phillips explains, «<IARC does ‘hazard
identification, not ‘risk assessment’ ». This means that
IARC does not substantiate to what extent the factor can
provoke cancer, but rather states whether a certain factor
causes cancer or not» (Figure 1) [6].

MEAT AND CANCER
HOW STRONG IS THE EVIDENCE?

IARC CARCINOGENIC
CLASSIFICATION GROUPS

Processed meats

have been given GROUP Causes
Group 1 classification 1 cancer
%- INCLUDES Bacon [
& GROUP Probably
Salami 24 causes
Cancer
Sausages and
hot dogs
Red meats
have been given
Group 24 classification
Park Beef Lamb
{Does not include LW Probably
chicken or fish) 4 [!’;E“_'_-i'fl-_“'-

These categories reprasent how [ikely something 5 1o cause
cancer in humans, not how many cancess It causes,

3l CANCER
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Figure 1. A diagram of classifying meat and processed meat as carci-
nogenic in accordance with IARC

WE WILL BEAT CANCER SOONER
crubl.ong

According to scientists’ estimates made in 2011 about
3 in every hundred cases of cancer (or about 8,800 cases
per year) in the UK were linked to consumption of too
high amount of red and processed meat. For comparison,
64,500 cases of identified tumors (or 19 percent of all can-
cers) were due to smoking [1].
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Nevertheless, the WHO experts denote «insufficiently
studied» role of these substances in cancer development in
humans without denying the hazard of fried meat.

Meat — benefit or harm? Scientific substantiation

Meat preservation by smoking or salting

Beginning approximately from the end of the 1960s, a
social war against meat has been going on; it slightly quiet-
ed down at the end of the 20" century but heated up in the
second decade of the 21* century. It seems rather strange as
people can be considered omnivorous by nature. Our nat-
ural diets include substantial amounts of products of plant
and animal origin. At first, red meat was acknowledged as
a factor causing cancer; now; it is said that cancer is caused
by smoked meat. However, the theorists have adhered to
this point of view for quite a long period of time.

Meat smoking or salting have been preservation meth-
ods for centuries. At the end of the last century, scientists
found that nitrite was a key preserving agent in the process.
Nitrite not only prevents spoilage, but also reacts with the
meat pigment myoglobin imparting cured meat, such as
ham, its characteristic pink color. And what is more impor-
tant, nitrite inhibits microorganisms that cause botulism.

However, in the 1970s, consumer groups began to put
into question the safety of products cured with nitrite.
Scientists established that the chemical reaction between
nitrite and certain components of proteins, called amines,
formed chemical compounds that were able to cause can-
cer in laboratory animals.

In 1998, several studies were carried out to substanti-
ate a different conclusion. M. Pariza, director of the Food
Research Institute at the University of Wisconsin-Madison
(UW-Madison) and chair of the scientific group of the
Council of the Agricultural Sciences and Technology in his
report defended smoked products and criticized at the same
time earlier investigations, in which the contrary was stated.

Robert Cassens, emeritus professor of animal science
at UW-Madison, who has extensively studied nitrites in
cured meat products, said that nitrites could react with
amines forming nitrosamines, which are causes of cancer;
however, nitrosamines were not found in cured meat prod-
ucts by analytical chemistry methods. He claimed that hy-
pothetically, a small risk of cancer may arise from nitrites
remaining in meat when it was eaten by people who might
already have amines in their stomachs. For example, cer-
tain medicines contain amines [7].

Based on the reports similar to the above mentioned,
the American Cancer Society in 1996 stated that nitrites in
food were not a significant cause of cancer. In fact, nitrites
and nitrates, which can be transformed to nitrites in the di-
gestive system, are commonly present in many vegetables.
For example, consumption of a bacon, lettuce and tomato
sandwich for lunch can lead to an increase in blood nitrite
levels. Partly, this is associated with the bacon, but a larger
amount is linked to the lettuce and the tomato. [7].

What exactly and how much the studied objects ate,
smoked, drank (meta-analysis of the hospital patient
charts) and how much they did physical exercises are ac-
tually only assumptions. There was no reliable informa-
tion about the genetic predisposition to cancer, which is
thought to be the main risk factor.

Technologies for food preparation by smoking are quite
common. When processing animal, plant or fish raw mate-
rial in an atmosphere of smoking fume, part of polycyclic
aromatic hydrocarbons (PAHs), which are not controlled
in the normative documents of many countries including
the RF [8], can be transferred from smoldering wood to
the final food product making it unsafe for human health.
It is considered that they play an important role in onco-
logical human diseases [9, 10, 11].

In 2008, PAHs were assessed by the International Pro-
gramme on Chemical Safety, IPCS of the World Health Or-
ganization and Scientific Committee on Food (SCF) [12].

The result of their work was the conclusion that 15 PAHs,
namely benz[a]anthracene, benzo[b]fluoranthene, benzolj]
fluoranthene, benzo[k]fluoranthene, benzo|[ghi]perylene,
benzo[a]pyrene, chrysene, cyclopenta[cd]pyrene, dibenz[a,
h]anthracene, dibenzol[a, e]pyrene, dibenzo[a, h]pyrene,
dibenzola, i]pyrene, dibenzo[a, l]pyrene, indeno(1,2,3-cd]
pyrene and 5-methylchrysene have clear carcinogenic, mu-
tagenic and teratogenic properties [11]. These substances are
genotoxic carcinogens, for which limits of PAH safe content,
below which the carcinogenic potential would not appear,
cannot be established; PAHs have an ability to bioaccumu-
late and provoke the tumor development.

It is the «fact» that the mutagenic substances increase
the risk of cancer and smoked (processed) meat has more
mutagenic substances than raw meat. However, few re-
searchers indicated that hundreds of different mutagenic
substances are formed upon heating any food product in-
cluding vegetables. All prepared product, therefore, will
cause cancer at long last [13].

Study on the accumulation of the heterocyclic
aromatic amines formed during meat frying

In 1993, IARC examined 8 heterocyclic aromatic amines
(HAAs) (MelQ, 8-MelQx, PhIP, AaC, MeAaC, Trp-P-1, Trp-
P-2 and Glu-P-1) as possible human carcinogens (Group 2B)
and 1 (IQ) as a probable human carcinogen (Group 2A) and
recommended reducing the exposure to these substances.
In 2004, 1Q, MelQ, 8-MelQx and PhIP were listed in the
National Toxicology Program as they are carcinogenic to
humans [14]. These results are based on the conclusions of
the long-term experiments on animals. Although the epi-
demiological data indicate that fried meat consumption is
linked to an increased risk of developing cancer in humans,
the data are insufficient to confirm that this risk is condi-
tioned by the presence of HAAs (MelQ, 8-MelQx or PhIP).
Selected studies gave quite contradicting results.

HAAs, a family of mutagenic compounds [15], are
formed during the process of preparation of many prod-
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ucts of animal origin, including chicken, beef, pork and
fish. Meat prepared at a moderate temperature has low
level of HAAs, but when grilled or fried, it can contain a
significant amount of these mutagens [16, 17, 18].

The longer meat is prepared and the higher the temper-
ature, the higher amount of these compounds is formed.
The performed investigations showed that when grilling
chicken, the higher HAA concentrations were found com-
pared to other meat types [19].

The main classes of heterocyclic amines include amino-
imidazoquinolines or amino-imidazoquinoxalines (in to-
tal called IQ type compounds) and amino-imidazopyri-
dines such as PhIP. Compouds of IQ and PhIP types are
formed from creatine or creatinine, specific amino acids
and sugars [20]. All meat (including fish) has high value of
creatine and the maximum HAA formation occurs when
preparing meat at high temperature (grilling or frying).
Consumption of well-done meat and PhIP is linked to an
increased risk of breast and colon cancer [21].

For example, the study carried out at the University
of Utah, which included 952 patients with rectal cancer,
showed that men and women with the highest consump-
tion of processed or well-done meat had an increased risk
of rectal cancer [22].

HCAs in large doses are found in the crust of fried on
an open fire and culinary processed meat and fish. These
compounds are apparently formed from creatinine, carbo-
hydrates and amino acids as products of Maillard reaction.
It was shown that several HCAs were mutagenic in Ames
test and carcinogenic in long-term experiments in rodents
and monkeys. IARC classified several HCAs as possible and
probable carcinogens for humans and recommended reduc-
ing an exposure to these substances (IARC, 1993). In addi-
tion to methods of preparations, physical parameters such as
temperature and time of heating, raw materials also play an
important role in formation of HCAs. The HCA formation
is influenced by the concentrations of creatinine, carbohy-
drates and amino acids, as well as their molar ratio. Several
studies report about the optimal effect on HCA formation in
model systems, if the molar ratio of creatine and glucose was
about % of the molar quantity of creatine relative to glucose;
however, if the molar content of glucose increased, the HCA
formation decreased [23, 24].

In search of the main link between meat consumption
and the development of cancer, scientists found carcinogen-
ic substances called heterocyclic amines, which are formed
during meat cooking. Moreover, this is related not only to
red meat. The above mentioned carcinogens are often pres-
ent in well-done beef; however, the level of their content in
fried chicken and fish turned to be much higher [25].

Red meat and cancer —
there is no conclusive evidence yet
Meat rejection reduces the risk of cancer development

approximately by 40 %. For more than 30 years, the scien-
tists from Harvard carried out a large-scale investigation,

which included 37,698 men and 83,644 women allocated
to two groups. Only physically healthy participants were
enrolled into the investigation. The first group was ob-
served for 28 years, the second for 22 years. During this
time, 23,926 participants died, including 5910 of cardio-
vascular diseases and 9,464 of cancer. The main result of
the large-scale study was a conclusion that too frequent red
meat consumption led to a significant growth in the risk of
an increase in mortality from cancer and cardiovascular
diseases [26].

Another conclusion is a 13% decrease in the longevity
of people consuming steaks every day when the portions
of freshly prepared red meat are not larger than a palm of
the hand. If a diet contains the same volume of preliminary
processed meat (for example, bacon), than life duration
drops by 20 %. The risk of cancer for a person daily con-
suming fresh meat and processed meat is 10 % and 16 %,
respectively. The possibility of manifestation of cardiovas-
cular diseases increases by 18 % for people preferring fresh
meat and by 21% for those who consume preliminary pro-
cessed meat [27].

The harmful effects of frequent red meat consumption
can be explained by the fact that we eat processed meat,
prepared by frying, stewing and preservation, during which
the carcinogens, pathogenic protein substances, oligomer-
ic proteins are formed. The latter can cause serious diseases
of the central nervous system, neuroinfections.

According to the data of the studies of the Harvard Uni-
versity, which included tens of thousands of men and wom-
en, the risk of the colon cancer development decreased by
two thirds if the consumption of processed meat was re-
duced [28, 29, 30].

Recently, the new study was published in the British
Medical Journal [31] related to the red meat consumption
and early diagnostics of oncological disease. It presents
discussion about the relationship between red meat con-
sumption and breast cancer.

If for other types of cancer, studies are more or less con-
vincing by statistical parameters, there is no hard evidence
in case of breast cancer despite several large-scale studies.

So, what is this new study composed of? Is it sufficiently
convincing today?

The latter study included 88,803 premenopausal wom-
en, who participated in the US Nurses’ Health Study IT —
the large cohort study, which was begun in 1989.

These women initially answered the questionnaire
about food products and their dietary intake. The ques-
tionnaire included a wide range of goods including:

— unprocessed red meat (for example, beef, pork, lamb
and hamburgers)

— processed red meat (for example, hot dogs, bacon,
sausages and salami);

— poultry (chicken and turkey);

— fish (for example, tuna, mackerel, salmon, sardines);

— legumes (for example, tofu or soybeans, string beans,
lentils, and peas) and nuts.
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The women answered how often they ate these products
ranging from «never or less than once per month» to «six
or more per day». Then the researchers asked them to an-
swer more questionnaires including an assessment of how
much alcohol they drank in 1995, 1999, 2003 and 2007.

This allowed researchers to divide women into five dif-
ferent groups depending on the consumed amounts for
each food group.

Biennially, the group of researchers collected informa-
tion about the new cases of breast cancer. They also used
these questionnaires to collect information about impor-
tant risk factors linked to the breast cancer, including age,
weight, family history, smoking and many others.

During the following 20 years breast cancer developed
in 2830 women.

When the group of researchers analyzed the data taking
into consideration some of the key factor for the risk of de-
veloping breast cancer, they estimated that the women in
the group, which regularly consumed the highest amount
of red meat calculated per a half of a serving/day or an
equivalent of three bacon slices, had 22% risk of breast
cancer compared to the women in the group of the lowest
meat consumption.

As in many of such investigations, this is a «relative
risk».

Then they estimated that an increased red meat con-
sumption could influence this relative risk. Using the me-
dian value for food intake in each of five groups through-
out the study, they found than each additional serving/
day of red meat resulted in a predicted 13 % increase in
the risk of breast cancer in all women — again, a «relative
risk», from which it is different to elicit the real informa-
tion.

Finally, in their statistical analysis, the researchers dem-
onstrated that partial replacement of red meat/day with
poultry or legumes predicted a 17 % and 14 % lower risk of
breast cancer in all women, respectively.

So, why can’t we say that this study pushes red meat into
the category »yes» for risks associated with breast cancer?

The researchers made a good attempt to adjust certain
risk factors to the development of breast cancer. With that,
such risk factors as certain genetic factors were not taken
into consideration.

The genetic factors are especially difficult to take into
account in such study. However, it is important because
family history linked to genetics is one of the largest factors
influencing the risk of breast cancer in a woman.

Therefore, as can be seen from the latter study and oth-
er available evidence, there are still no hard data on the
association between an amount of red meat that a woman
eats and her chances of developing breast cancer [31].

Based on the statistical publications of the last years,
recently, there are many publications that confirm an as-
sociation between people eating a lot of red or processed
meat and their chances of developing intestinal cancer, for
example [32, 33].

When considering this question, we analyzed the re-
sults of seven studies [34, 35, 36, 37, 38, 39, 40], which
only partly confirmed an insignificant association with red
meat. Practically all studies were inconsistent and insuf-
ficiently convincing to link an increased risk of the colon
cancer development with processed meat consumption.

There is also quite contradictive evidence about the pos-
sible relation with cancer development that are presented
in other literature sources. The results of the research of
Key et al. published in March 2009, as well the results of
the European expert commission showed that vegetar-
ians had a 39 % higher risk of intestinal cancer compared
to non-vegetarians, who on average consumed 65 g (men)
and 54 g (women) of all types of meat, excluding fish, per
day. As far back as 2005, when doing their research with
participation of vegetarians, the scientists from Heidelberg
(Germany) came almost to the same conclusion regard-
ing an increased risk of intestinal cancer in vegetarians
(by 16 %) compared to people consuming meat in quanti-
ties beneficial for health [41, 42].

Cleaner food

After reading reports that fish contains «good» fats,
many people changed from to meat to fish. However, it
possible to gain weight from «good’ fats like from any oth-
ers, which can be clearly seen on the example of indige-
nous people in the Arctic. People eating salmon are prone
to store «good’ fats on their waists, bellies and thighs.

The worst thing is that fish, undoubtedly, is the most
contaminated food. Environmentalists monitor chemi-
cal contamination of fish and regularly made reports. For
example, not long ago, Virginia’s Department of Environ-
mental Quality reported that content of polychlorinated
biphenyls (PCBs) in wolfish and carp was 3212 parts per
billion, which exceeded the maximum allowable limit by
5 times. PCBs are chemicals, which are used in produc-
tion of electrical equipment, braking fluid and carbonless
copy paper. These hazardous substances are accumulated
in rivers and lakes; then, similar to mercury and other
contaminating chemicals penetrate into fish and settle in
the muscle tissue. As fish migrates and currents transfer
chemicals from place to place, this pollution is observed
everywhere. Air currents transfer mercury from electric
power plants and waste incineration plants over hundreds
and thousands kilometers and drop to rivers and seas. As a
result, it is found in tuna and other fish.

When it comes to healthy nutrition, many of us tend
to become immediately concentrated on a single thing.
When the reports about pollutants appear, we quickly
change from fish to chicken or beef. When mass media
begin to trumpet about Escherichia coli or salmonello-
sis, we again rush to fish. How much red meat may we
eat? Despite depressing figures, meat contains a complex
of valuable nutrients. One hundred portion of beef sir-
loin gives an adult about 25% of daily norm of vitamin
B.,, 32% of daily norm of zinc, huge amounts of iron and
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vitamin B, potassium, sulfur, phosphorus, selenium and
other elements, as well as essential amino acids. Based on
these data and the results of the recent studies, we rec-
ommend consuming red meat regularly, however, in re-
stricted quantities. The American Institute for Cancer Re-
search (AICR) recommends adults to eat not more than 18
ounces (660 g) of red meat per week and avoid processed
meat products. 2015-2020 Dietary Guidelines for Ameri-
cans state that red meat should be consumed in minimal
amounts without specifying how much. According to the
opinion of Dr. Christopher Wild, director of IARC, it is
necessary to find a reasonable balance between high nu-
tritional value of meat products and potential risks, many
of which are not conclusively proved [43].

mTOR, insulin cascade and diseases of civilization

Mammalian target of rapamycin (mTOR) is a protein
encoded in mammalians by the gene of serine/threonine
protein kinase that regulates:

— cell growth

— cell proliferation
— cell motility

— cell survival

— protein synthesis
— transcription

mTOR intergrates different signal pathways, includ-
ing the pathways of insulin, growth factors and mitogens.
mTOR functions as a sensor of cellular nutrient and energy
levels as well as the redox status. Dysregulation in mTOR
leads to the development of different diseases, including
different types of cancer.

mTOR protein regulates translation (synthesis on ri-
bosomes) of many proteins, including those that are con-
nected with cell growth and multiplication. The mTOR hy-
peractivation leads to uncontrolled cell division; that is, to
their transformation into cancer cells. Therefore, it is very
important to precisely determine proteins, to which syn-
thesis mTOR is directly related. Recently, the large group of
American scientists managed to achieve this [44].

It is known that a process of cancer development is trig-
gered at the gene level: the right balance of gene expression
is disturbed, the transcription of the «dangerous» genes
increases and the transcription of the genes that have to
«keep a check on» the «dangerous» genes decreases. nRNA
resulted from the transcription enters the cytoplasm and
gives rise to the «dangerous» proteins, which makes a cell
turn into a cancer cell.

Normally, mTOR activity regulates, first of all, cell
growth and multiplication. These processes are very fine;
it can be said that they «balance on a razor blade»: the
smallest shift to one side can lead to cell ageing or death,
to another — to its uncontrolled proliferation and cancer
development. Thus, too weak and, especially, too «zealous»
mTOR activity is very dangerous for the human body. In
particular, mTOR hyperactivity was demonstrated virtu-
ally in all cases of prostate cancer (which is the most com-

mon cancer type in men) and in several other cancer types.

The group of American researchers under the leader-
ship of Davide Ruggero and Christian Rommel [45] stud-
ied an association between the mTOR activity and cancer
development. According to the results of these experi-
ments, metastases to a large expend depend on mTOR,
and, therefore, inhibition of this protein can be quite useful
in cancer treatment.

The major regulators of the mTOR complex are insulin,
insulin-like growth factor 1 (IGF1), amino acids (mainly,
leucine) and oxidative stress [46].

The insulin cascade is very conservative in different ani-
mal groups (vertebrates and invertebrates). In invertebrates,
insulin/ IGF1 has one pathway; however, in higher verte-
brates, including mammals, this pathway is divided into two.
These two pathways have overlapping functions, but insulin
mainly takes part in metabolism regulation; that is, glucose
per se is the mTOF activator. Leucine is abundant, first of all,
in meat, but not only in it; this amino acid is contained in
milk, soya and, as a food additive, in beer.

Simultaneous consumption of food rich in carbohy-
drates and proteins is a potent activator of the mTOR com-
plex (Figure 2).
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Figure 2. Signalling system of the mTOR cascade

As can be seen from Figure 2, the most common pat-
tern of meat consumption with bread and beer (containing
leucine) is potentially oncogenic. Nevertheless, consump-
tion of meat without an additional load of carbohydrate
foods cannot trigger this cascade to the full extent.

Weakening of these pathway signals at different stages
prolongs life of different model organisms, and at pres-
ent, there are no doubts that regulation of precisely these
pathways is the main lever for a diet impact on health and
longevity.

Conclusion

Globally, there is no standardized method for reviewing
the vast amount of studies on the mechanisms, by which
lifestyle factors can cause cancer. At present, however, the
work is continued on the development and testing of new
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methodology for performing systematic reviews of mecha-
nistic investigations associated with a diet, nutrition, phys-
ical activity, and the development and progression of dif-
ferent types of cancer.

This process was begun in 2012, when World Cancer
Research Fund International assembled a special team for
developing the methodology — the Mechanisms Proto-
col Development Group. This group developed the initial
guidance on how to systematically analyze evidence on
mechanisms of cancer development. The aim was to ensure
that we would have a methodology for reviewing mech-
anistic research that would be as robust as the protocols
used to perform the systematic literature reviews (SLRs) of
the epidemiological studies.

In September 2012, World Cancer Research Fund
International’s Academy (WCRF Academy) awarded a
grant to the team at the University of Bristol to continue
developing the guidance for formation of approaches to
«onco-« risks assessment. The innovative new method for
assessment of mechanistic studies developed by Dr. Sarah
Lewis and Prof. Richard Martin at the University of Bris-
tol can become the global main approach to assessment
of such studies. Currently, the complex method has being
tested by two groups from Maastricht University and the
German Cancer Research Center and the fully formed
scientific report is expected to be issued next year [47].
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analysis of products of animal origin. However, in Codex
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animals. The technological constituent is not highlighted
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