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TAPAHTUU KAYECTBA

MPABOMOYHOCTb HALLMX NOAXOAOB GbIAC

NOATBEPXXAEHA HEe TOABKO MEXAYHAPOAHOW
NPAKTUKOW, HO U NO3ULIUAMMN:

- FAQBHOTO oHKoAora M3 P®, ya -kopp. AH PO, npodecco-
pa, avpexkropa OrbY «HMWL| orkoAorm um, H.N. baoxu-
Har N.C, Ctnamam (nucemo N201-13/3136 or 20.09.2018 r.),
- FAQBHOro oHKoAora Mockosckon o6AacTu, Nnepsoro
aam, aupektopa OrbY «HMULL paanoaorume, npodecco-
pa A.A. KoctuHa (nucemo N°01-12/1230 ot 06.09.2018T.),

- nosnumen TeppUTopUaAbHOro opraia POC3APaBHOA3O-
pa no r. Mockea u Mockosckoin o6AacTu, chopmyAnpo-
BaHHOW B MNMuceme N2 U50-5297/18 or 30.10.2018 ., yto
HALAO OTPAXKEHUE B NOAYHEHUN

- AMUE@H3UWN HO OKA3aHWe BbiCOKOoTEXHOAOTUYHOM Meau-
UMHCKOM MNomMoLm No NPOPUAID: «OHKOAOTUSI»
(DC-50-01-002443 o1 24.10.2018 r.).

R o e A TAKXE BAATOAAPCTBEHHbIMA
i i s MMCbMAMU OT HALLUX NALUMEHTOB
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e 3Q 311 roAbl B 3APQBOOXPAHEHNE PernoHa ObiAn BHECEeHbI AECSITKN o
NHHOBALUMOHHbIX METOAUK, NPEXAE AOCTYIHbLIX TOALKO B MoCKBe MAKM 3 . CBMAETEALCTBO
PYy6exoMm (8 HaCTHOCTH: SHAOMPOTE3NPOBAHNE KPYINHbLIX CYCTABOB MNpU ———
apTpo3ax, BepTebpornAQCTUKA, XOAOAHONAQIMEHHAS! HYKA@OTAQCTHKA, - !
r@HHO-MHXOHEPHAs1 BUOAOCIMHECKaSs TePAnus, MOAOUHBA3NBHOE AYeHUe
3a60AeBaHMIA CTOMbI, MUKPOXUPYPIVSI TAQ3Q U T.A. ).

o HarpaAom NOCAYXMAO oL eCTBEHHOE NPUIHAHWE! — CERTIFICATE
e Age npemun NyGepHaropa Mockosckon o6AacTu el b lic et o
«Hawe Noapmockosbe»
s BAGropapHocTh MockoBckon o6AaCTHON AyMbli
e HeOAHOKPATHAR NOGEAQ B KOHKYPCE /' EPbI
«100 Ayywmx Toeapos Poccumn» PUCCMM

Dr. Sergey S '\u'm»

lc'u'.s..
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Traditional herbal medicine in supportive cancer
care: From alternative to integrative

an online non-credit course authorized by Technion - Israel Institute of Technology and
offered through Coursera
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Clinical Assoclate Professor Eran Ben-Arye Dr. Noah Samuels, adjunct sentor lecturer
Director, Integrative Oncology Program, The oncology Service, Rdmeancdh@ninsbdviad tonDewndegy Badfralsce Oncology Service, Lin and Carmel Medical conters, Halfa, larael

Rappaport Faculty of Medicine, Technion Rappaport Faculty of Medicine, Technlon

Verify at coursera.org/verify/JWXNXPGFQKF)

Coursera has confirmed the identity of this individual and
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OueHKka MmmpoBoro onbiTa Npu co3aaHum Onco.Rehab

Poccua — akTMBaLUMOHHAA Tepanusa, cuctemHas oToanHaAMUYECKana Tepanms,

N3pannb — me3oTepanmsa, oHKopeabuanTaums,

[epmaHnAa — busHec-moge b, onbIT 06beANHEHUSA METOAMK B MEAULMHCKYIO CUCTEMY,
BeHrpua — runeptepmusa, gUeTa B T.4. KeTo,

[peums — oueHKa peanbHOro onbiTa PaboTbl B CXOXUX C POCCMEN SKOHOMUYECKUX YC/TOBUSAX,
NHAana — onbIT atopBegnyeckor meanumHbl U TOMeonaTuy,

Kutam — ¢putotepanums,

Kopea — coyeTaHne K1acCMYeCKoM OHKOJIOTUN U MHTErPaTUBHOM, B TOM YMCNE HAYYHO AOKa3aHHble
abckonanbHble 3pdEKTbI ONMCAHbI UMEHHO TaM,

ANOHMA — ONbIT NPUMEHEHNA TPAANLNUOHHON MeANLNHbI B OHKOJIOTUN,

NcnanmAa — onbIT paboTbl C ynpaBAaeMon T’MNOKCUEN,

YKpauHa, MNonbwa, ChoBakmMsa — NCNO/Ib30BaHNE MeAULUHCKUX ra3oB.,

CLUA — food supplement B oHKONOTrMM, MENATOHUH, TOPMOHOTEPANMKA,

KaHaga, MekcunKka — paboTa ¢ perynatopamm

UpaH, Typumna — pegrkosemesibHble MeTan/ibl B OHKON0MnMN.
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VY AbTUANCLMNAMHAPHBIM NO/AX0S, B PEaBUANTALIMN NALMEHTOB C ONyXONAMY
(cTpykTypa MB)
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MoaynbHbIN NoAxo K peabunutaumm naumMeHToB C ONyXONAMM
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MWHUCTP 34paBooxpaHeHnA 06 NHTErPaTUBHOM NOAXOAE K IeYEHMUIO.

® «Yem H6onblie ByaeT y3KUX crieumanbHocTen, Tem bonblue byaeTt NnoTpedbHOCTb B MHTEN/IEKTYa1ax-
MHTErpaTopax - 3T0 CAMOro BbICOKOTO YPOBHA MeANKK, KOTOPble CNOoCobHbl byayT
NeKoMNo3npoBaTb NOTPeBbHOCTb B 06cne0BaHMM KOHKPETHOIO, CO34aTb MNJ1aH 3TOro
obcnenoBaHUA, C NTOHMMaHMEM BCEX METOA0B, KOTOPbIE MOTYT NPUTOANTLCA, @ MOTOM 3TO BCe
cobpaTtb, NpoaHanM3npoBaTb N GaKTUYECKM CAENATb BbIBOA, O TOM, @ YTO PEaibHO C 3TUM
4Ye/IOBEKOM» - YTBEPKAEHUE MUHUCTPA 3ApaBooxpaHeHna PP BepoHukn CKBOPLLOBOM Ha BCTpeYe
CO CTyAeHTamMmM TMXOOKEeaHCKOro rocyaapCcTBEHHOIroO MeANULMHCKOrO YHUBEPCUTETA B PaMKax
meponpuaTnin V BoctoyHoro akoHomunyeckoro ¢opyma npoxoamsLuero Bo Bnagmsoctoke 4-6
ceHTAbpA 2019 roga

® https://tass.ru/obschestvo/6835241
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https://tass.ru/obschestvo/6835241

IANMaAemmonorma paka

® [lpumep UHOMM C HU3KNM YPOBHEM OHKOI0TMYeCcKom 3abonesaemocTtm

® [lpyumep ANOHMM C YpEe3BbIYAMHO BbICOKOM 06UWEN NPOAOAKNTENBHOCTBIO MKU3HU

® Bce 5TK cTpaHbl MMEIOT O4YEHb PA3BUTOE MHTErPaAaTUBHOE CONPOBOXKAEHMNE:

NHana — aropsBegmnyeckaa meamumHa, romeonaTtma

ANoHMA — TpaanUMOHHaA Tepanmna opmumanbHO HasHavyaeTcs BpaYamm B 70-90% Ha3HAUYEHUMN U

NOKpbIBaeTcA 0ObIYHbIM MEANLIMHCKUM M NEeKapCTBEHHbIM cTpaxoBaHmem (aHanor OMC n A/10 (PN10)
B Poccumn)
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Estimated age-standardized incidence rates (World) in 2018, all cancers, both sexes, all ages

.

ASR (World) per 100 000

>253.9
183.8-253.9
.| 138.3-183.8

106.5-138.3 [ Not applicable

< 106.5 No data
All rights reserved. The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsocever Data source: GLOBOCAN 2018 { 3 ,_'\‘g World Health
on the part of the World Health Organization [ International Agency for Research on Cancer concerning the legal status of any country, territory, city or area Graph production: IARC .‘__l? S Orga nization
or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate borderlines for (http://gco.arc.fr/today) > .
which there may not yet be full agreement. World Health Organization ® International Agency for

Research on Cancer 2018
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Mpobnembl UHTErpPaTUBHON OHKONOTMY

o ECTb6CI'II/ICOK HeJl0Ka3aHHbIX MeToa0B fevyeHns paka (M3 Bukmneaum) un yto ¢ HUM aenatb? O4eHb MHOTO
ownbokK!

® https://en.wikipedia.org/wiki/List of unproven and disproven cancer treatments

® MrHopuposatbh? HO ONbIT MHOTMX BpaYyen roBopuT o LesecoobpasHoctu. Ho, ecnm BM%MLIJb nepepn cobou
naumeHTa ¢ pakom IV ctaaMm, KOTOPbIN }KMUBET TONIbKO Ha MHTErpaTUBHOM OHKoNorumn bonee 5 net! A mbl
AOCTAaTOYHO MHOIO BUAEN TaKMUX NtoAeN.

® [1poBOAUTbL KAMHUYECKUE UCCAeA0BaHNA? ITO COTHM MUATMOHOB A0N/1apPOB MHBECTULIMIN KaK nNpaBuio bes
BO3MOXXHOCTM NAaTEHTOBAHMWS.

® 3anpewaTb? Ho ecTb Npumep BUpOTEPANUKN, KOTOPOM NoHaaobuance bonee cta neT, YTobbl AOKa3aTb CBOIO
npaBoTy

® Pa3pewatb? CAULWIKOM MHOTMO CMEKYIALUUA U HENPOBEPEHHOW HUKAK MHPOPMaLUN.

® B Poccuun genctsyet npuHumn CantbikoBa-LLleapuHa: «Hnyero oo KoHua He 3anpeLaTtb U HUYEro NOJIHOCTbIO
He pa3peLwaTb»

Onco )
Rehab ‘)) PreventAge


https://en.wikipedia.org/wiki/List_of_unproven_and_disproven_cancer_treatments
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TpW KnTa OHKON0rMK

® TpaAMUMNOHHbIN (KOHBEHLUMOHANbHbIN) — 3TO MCMO/Ib30BaHUE TPEX OCHOBHbIX HaNpPaBAEHUMN
OHKOJIOTUW: XNPYPTUA, Iy4eBas Tepanma, NeKapcTBeHHaa Tepanuma. [logxoa BO MHOrom
3¢ PEKTUBHbBIN, HO UMEET OCHOBHbIM HEAOCTAaTKOM TO, YTO B NEPBYO o4Yepeab N1e4YNTCa cama
OMNyX0/b, @ TO, YTO NPOUCXOANT C CAMMM YE/TIOBEKOM, HECKOJIbKO OTXOAMUT Ha BTOPOM NaaH. B Tom
yucne cam GaKkT TOro, a MOXKeT /I NALMUEHT NepPeHEeCcTn 3TO OYEeHb TAXKENOe neyeHme. OTBET TaKou:
€C/IN CMOXKeT, TO OT/IMYHO; €C/IN HET — TO TaK TOMY U BbITb...

® /IHTerpaTMBHbIN NOAXOA — NOMMMO 1IeYEHNA CAaMOW ONYyX0/aM HaA0 BUAETb HENOCPEeACTBEHHO
yenoseKa! Heobxoanmo NoATAHYTb UMMYHUTET, MUHUMU3NPOBATL CTPECC, OTKOPPEKTUPOBATD
nUTaHmne n obpas KnsHu! Hago nomoyb NaUMeHTY HaXoAUTb BHYTPEHHME pecypcbl Ana 6opbbbl ¢
6onesHblo. Haao AaTb eMy BO3MOXKHOCTb, LLUAHCbI U CU/Ibl NEPEHECTU CAMO JIEYEHUE
OHKoJiornyeckoro 3abonesaHus!
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Pa3BuTHE OHKONOTMU N HOBble Bbi30OBbI

® OO6uaa cmepTHOCTb OT paka B CLLA 3a nocneagnHue 17 net ynana Ha 29%. 3a 3To Bpemsa TaK¥e 3aPUKCMPOBAHO
pPeKopAHOe rogoBOe CHUXKEHNE CMEPTHOCTU, TOBOPUTCS B oTYETE AMEPUKAHCKOro obulectBa no bopbbe ¢
PaKOM.
B otuete nog Ha3BaHmem Cancer Statistics 2020 npuBeaeHbl AaHHble 006 00LEeN CMePTHOCTM OT PaKa Ha
Tepputopumn CLLUA B nepuopa ¢ 1990 no 2017 rogbl. ABTOPbl 4OKYMEHTA OTMEeYaloT, YTO CHUXKEeHNEe CMepPTHOCTH
OT paKa Nerkux, Hanbosee pacnpocTpaHeHHOU U cmepTeibHOW popmbl 6ONE3HU, CTaNOo ABMKYLLEN CUION
obwen TeHaAeHUUN.

® [loKaszaTenm CMepTHOCTU B 0603HAYEHHbIM Nepnog, CHU3UAUCL Ha 51% cpean my*KUnH u Ha 26% cpeau
eHWMH. Takme n3ameHeHMA CBA3aHbl C TEM, YTO aMEPUKAHLbl CTAa/IN MEHbLLIE KYPUTb, CYUTAIOT B 0bLiecTBe no
b6opbbe c pakom.

® Camoe CUIbHOE CHUXKEHME CMEPTHOCTU 3aPMKCUPOBAHO NPU PaKe KOXKM C MENTAHOMOM, rae 3TOT NOKasaTesb
cHU3uAcA Ha 7% B nepuog mexay 2013 n 2017 rogamun. ABTOPbI AOKA3AA CYMTAKOT, YTO NPUYNHOMN ABNALOTCA
HOBble npenapaTbl 419 UMMYHOTEPANUM.

® [lpyroe 3Ha4YnTeNbHOE CHUXKEHME MOKa3aTe/Ien CMePTHOCTM HAbIHOA4ANO0Ch B OTHOLEHMW PaKa MOJIOYHOM
xenesbl (-40% B nepunoa c 1989 no 2017 roapl), paka npoctatbl (-52% B nepuoa, c 1993 no 2017 roabi) n
KONOpeKTanbHOro paka (-53% y myxuunH B nepuog, ¢ 1980 no 2017 roabl U — 57% y *KeHWUH mexay 1969 u
2017 ropamu).

® O6uaa cmepTHOCTb OT paka ¢ 2016 no 2017 roap! B CLUA ynana Ha 2,2% — 3TO peKopAaHOe CHUXEHMe 3a BCHO
NCTOPUIO BeAeHNA CTAaTUCTUKN PaKoBbIX 3ab0on1eBaHnI, rOBOPUTCA B AOKNAAE.

® Bonpocy ecTb 1 K KNaCCUYECKOMY /Ie4EHUIO pPaKa. ToxKe ecTb Npobaembl. BOT TNMYHaA: runepnporpeccus Ha
dboHe nMmMyHOoTEpPanun.
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DTOKCUYECKOM XMMMOTEpanuu B 5-NETHIOK BbIXKY
3/10Ka4YeCTBEHHbIX ONYXO0AAX Y B3POCAbIX.

(The contribution of cytotoxic chemotherapy to 5-year survival in adult malignancies Morgan, Graeme et al. Clinical
Oncology, Volume 16, Issue 8, 549 - 560)

BoiBOA
[MocKosbKy 5-neTHAS
OTHOCUTESNbHAas BbI)KMBAEMOCTb
npu pake B ABCTpanum B
HacCTosILLiee BpeMsi NpeBbILLaeT
60%, oyeBMAOHO, YTO
LMTOTOKCMYecKas
XUMMOTEepanusa BHOCUT NULLb
He3HauYuTenbHbIN BKNag B
BbIXKNBaeMOCTb Npu
pake. YTtobbl onpaBaaTtb
NoCTOsiHHOE (PMHAHCMPOBaHNE
N OOCTYNHOCTb JIEKAPCTB,
NCNONb3yeMbIX B
LLMTOTOKCNYECKOW
XuMmnoTepanumm, CPo4HoO
TpebyeTca TwaTenbHas oLeHKa
9KOHOMMYECKOM
3aPPEKTUBHOCTN N BIIUSAHNA Ha
KayeCTBO XXU3HW.
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Overview

The Contribution of Cytotoxic Chemotherapy
to 5-year Survival in Adult Malignancies

Graeme Morgan*, Robyn Wardf, Michael Barton{

*Department of Radiation Oncology, Northern Sydney Cancer Centre, Royal North Shore
Hospital, Sydney, NSW; {Department of Medical Oncology,
St Vincent's Hospital, Sydney, NSW; {Collaboration for Cancer
Qutcomes Research and Evaluation, Liverpool Health Service, Sydney, NSW, Australia

ABSTRACT:

Aims: The debate on the funding and availability of cytotoxic drugs raises questions about the contribution of curative or adjuvant
cytotoxic chemotherapy to survival in adull cancer patients.

Materials and methods: We undertook a search for d clinical trials reporting a 5-year survival benefit attributable
solely to cytotoxic ch herapy in adult The total number of newly diagnosed cancer patients for 22 major adult
malignancies was determined from cancer registry data in Australia and from the Surveillance Epidemiology and End Results data in the
USA for 1998. For each malignancy, the absolute number to benefit was the product of (a) the total number of persons with that
malignancy; (b) the proportion or subgroup(s) of that malignancy showing a benefit; and (c) the percentage increase in S-year survival due
solely to cytotoxic chemotherapy. The overall contribution was the sum total of the absolute numbers showing a 5-year survival benefit
expressed as a percentage of the total number for |hl. 22 mnhgnnnw.s
Results: The overall contribution of curative and adj Y chemotherapy to S-year survival in adults was estimated to be 2.3% in
Australia and 2.1% in the USA.

Conclusion: Mbe&mmmmvﬂmhmnAumﬂnumkauwww y only makes
a minor contribution to cancer survival. To justify the continued funding and availability of drugs used in cytotoxic chemotherapy,
arigorous evaluation of the cost-effectiveness and impact on quality of life is urgently required. Morgan, G. et al. (2004). Clinical Oncology
16, 549—560

© 2004 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.

h hi
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d modality palliation, quality of life, radiotherapy, survival
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Introduction Some practitioners still remain optimistic that cytotoxic
chemotherapy will significantly improve cancer survival
[10]. However, despite the use of new and expensive single
and combination drugs to improve response rates and other

h h hlichad

In adults, cytotoxic apy became in the
1970s as a curative treatment in advanced Hodgkin's disease
[T non-Hodekin’s lvmnhoma [21 teratoma of testic [31 and
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Abstract: Each year, the American Cancer Society estimates the numbers of new can-
cer cases and deaths that will occur in the United States and compiles the most recent
data on population-based cancer occurrence. Incidence data (through 2016) were
collected by the Surveillance, Epidemiclogy, and End Results Program; the National
Program of Cancer Registries; and the North American Association of Central Cancer
Registries. Mortality data (through 2017) were collected by the Mational Center for
Health Statistics. In 2020, 1,806,590 new cancer cases and 606,520 cancer deaths
are projected to occur in the United States. The cancer death rate rose until 1991,
then fell continuously through 2017, resulting in an overall decline of 29% that trans-
lates into an estimated 2.9 million fewer cancer deaths than would have occurred if
peak rates had persisted. This progress is driven by long-term declines in death rates
for the 4 leading cancers (lung, colorectal, breast, prostate); however, over the past
decade (2008-2017), reductions slowed for female breast and colorectal cancers,
and halted for prostate cancer. In contrast, declines accelerated for lung cancer, from
3% annually during 2008 through 2013 to 5% during 2013 through 2017 in men and
from 2% to almost 4% in women, spurring the largest ever single-year drop in overall
cancer mortality of 2.2% from 2016 to 2017. Yet lung cancer still caused more deaths
in 2017 than breast, prostate, colorectal, and brain cancers combined. Recent mor-
tality declines were also dramatic for melanoma of the skin in the wake of US Food
and Drug Administration approval of new therapies for metastatic disease, escalating
to 7% annually during 2013 through 2017 from 1% during 2006 through 2010 in men
and women aged 50 to 64 years and from 2% to 3% in those aged 20 to 49 years;
annual declines of 5% to 6% in individuals aged 65 years and older are particularly
striking because rates in this age group were increasing prior to 2013. It is also nota-
ble that long-term rapid increases in liver cancer mortality have attenuated in women
and stabilized in men. In summary, slowing momentum for some cancers amena-
ble to early detection is juxtaposed with notable gains for other common cancers.
CA Cancer ] Clin 2020;70:7-30. © 2020 American Cancer Society.

Keywords: cancer cases, cancer statistics, death rates, incidence, mortality
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The following article features coverage from the IASLC 2019
World Conference on Lung Cancer meeting. Click here to

read more of Cancer Therapy Advisor's conference coverage.

Following a handful of case studies and small clinical
trials that suggested immunotherapies were the
likely source of hyperprogressive disease in some
patients with cancer, new findings from a study in
lung cancer appear to confirm that tumor
hyperprogression may indeed be related to some
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[Tlocrne HecKonbKnx TeMaTU4YecKnux nccnegoBaHnnm N HEOGOMNbLUNX KITMHUYECKNX
NCMbITAHUI, B KOTOPbIX Npeanonaranockb, YTO UMMYHOTepanus ABnAeTCA BEPOATHbLIM
NCTOYHUKOM rMNepPrnporpeccnBHOro 3adborneBaHna y HEKOTOPbIX NMaLMEHTOB C PpakoM,
HOBbIE pe3ynbTaThbl UCCeOoBaHUS paka Nerkux, no-euManMmMomy, noaTBepXaatoT, YTo

rmnepnporpeccus onyxonn AencTBUTENbHO MOXET ObITb CBSI3aHa C HEKOTOPbIMU

NMMMYHoTepanmammn. PesynbraTtel Obinin NpeacTaBneHbl BO BPEMS CECCUN Ha
BcemunpHon koHdrepeHumu no paky rnerknx IASLC 2019, opraHmsoBaHHON
MexagyHapogHou accouuauymen no n3yvyeHuto paka nerkux B bapcenone, Vicnanums.
Ha aTom aTtane ObINno rnokasaHo, YTo MHIIMbMpoBaHME MMMYHHOW KOHTPOITbHOW TOYKM,
Bkntovawulee brnokagy PD-1 / PD-L1, Bknto4asa nccrieaoBaHms ¢ naymMeHTamu,

KOTOpPbIM JaBanu HMBonymab, nemoponmnaymab, artesonmaymad nnvm aypsanyman,

CBSAA3aHO C aKTMBALMEWN KMHETUKN POCTa OnyXxosnun y HekoTopbix nauneHToB ¢ NSCLC

Ny HEKOTOpPbIX NOAEN C pakoOM ronoBbl U LLEN.
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EBreHun Butanoesud JleauH, K. M. H., pykosoautens LieHTpa
Xummotepanum KnmHudeckom 6onbHUUb! (https://snob.ru/entry/172087/)

® immyHoTepanus (...) 3To He bonee yem ovepeaHOM War. 3To NOAB/IEHMNE AONOJAHUTENbHbIX BO3MOKHOCTEWN,
KOTOPble HNKAKOro OTHOLWIEHMSA K YyAecam He MMELOT, INLLIb OA4HA M3 ONUKUIN, 3aHMMAtOLW,an CTPOro onpeaeneHHoe
MeCTO B 0bOLLEen cucteme ie4eHMA OHKOIOrMYeckmnx 3abonesaHuim.

® B oHKOM0TUM BbIJI0O HECKONIBKO NEPENOMHbIX MOMEHTOB, KOTA4a Ka3a/10Cb, YTO K/IFOYUK HaWAEH M cenYvac pak HavyHeT
oTcTynaTtb. B 1980-x HEKOTOPbIE OHKOJIOTU FOBOPUAN, YTO CKOPO XMUPYPTrK ByayT HYy»KHbl TONbKO AJ15 TOro, YTOObI
B3ATb OMOMNCUIO — BCe OCTa/IbHOE cAenaeT xumuoTepanma. Ho suaute: ¢ Tex nop npowno 40 net, a XMpypru He
ocTanncb 6e3 pabotbl. MAaTHaaUATb NEeT Ha3aA, *KypHan People Ha3Ban «tabnetkon ot paka» TapueBy — npenapat
TapreTHoM Tepanun. Ho oKa3anocb, YTO OH 3PPEKTUBEH /INLLb Y Y3KOro Kpyra NaLuueHTOoB.

® To e camoe C MMMYHOTEpPanMen: ectb NOATUN OoNyxonewn, rae pabotaeT AaHHbIM MEXaHU3M YCKO/Ib3aHUA OT
MMMYHHOIO OTBETA, M TaM YEKMOUHT-UHIMOUTOPbI OKa3biBatoTCA 3GPEKTUBHDLI. Halle 3To npounucxoanT npu
MEJIAaHOME WUJIN, K NPUMEPY, NPU paKe NoYku. Ha doHe NpoUnx AOCTUKEHUM ITO KaXKeTCA YyAeCHbIM: 1I04M,
KOTOpble paHblle YMUpPaauM B TeyeHne 6—8 mecaLes, Tenepb CTaAn A0T0 KUTb: YeTBEPTb NaLUEHTOB
nepeXXuBaloT NATUNETHUIN pyberk, YTO B OHKOJIOTMM NMPUPABHUBAETCA K n3ie4eHunto. Ho 3To He 4yao: npocTo y
3TOM YeTBEPTU HANAEHHbIN KNOYUK NOAXOAUT K TOMY MEXaHU3MY, KOTOPbIN NEeKUT B OCHOBE nX 3aboneBaHuA.
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CyuwiectBoBanu ykasaHusi Ha 1o, YTO NPUMEHEHME NIOBbLIX aHTUOKCUAAHTHbBIX 406aBOK (BUTaMuHbl A, C 1
E; kapotuHouabl; KoaH3nM Q10) Kak oo, Tak 1 BO BpeMs Jie4eHMa Oblf1o CBA3aHO C NOBbILLEHHbIM
PUCKOM peuunamnBa (CKoppekTupoBaHHoe oTHoweHue puckos [adjHR], 1,41; 95% OW, Ot 0,98 oo
2,04; P = 0,06) n, B meHbLlen ctenenun, cmeptb (adjHR, 1,40; 95% O ot 0,90 0o 2,18; P =
.14). OTHOWEHUA C OTAENBHLIMWU aHTMOKCMaaHTamMu bbinin cnabee, BO3MOXHO, U3-3a HEOONbLLLIOIO
KonnyecTtBa. YTo KacaeTca HeaHTUOKCMOAHTOB, TO MCMNOSib30BaHMe BUTaMmmHa B12 kak oo, Tak n BO
BpeMS XMMMoTepanum bbirfio B 3HAaYUTENLHOW CTEMNEHN CBA3AHO C XyaLwen 6espeunanBHON
BbbknBaemocTtblo (adjHR, 1,83; 95% W, 1,15-2,92; P <0,01) n obien BbxnBaemocTblto (adjHR, 2,04;
95% IOW, OT 1,22 po 3,40; P<.01). cnonb3oBaHue »enesa Bo BpeMsi xuMmmnoTtepanuu bbino B
3Ha4YNTENBLHOW CTeneHn cedasaHo ¢ peunamsom (adjHR, 1,79; 95% O ot 1,20 go 2,67; P <0,01), kak n
0o, Tak n Bo Bpemst rneyvenusa (adjHR, 1,91; 95% W, ot 0,98 go 3,70; P = .06) Pesynbsrathl ObINM NOX0XN
Ha ObOLLYIO BbPKMBAEMOCTb. crnornb3oBaHWe NOIMBUTAMUHOB HE DbIN1O CBSA3aHO C pesyrisTatamMu
BbIKMBaHUS.
BbIBO/,
CBAa3u mexay pe3ynibrataMm BblrKUBaHUA U UCMOJIb3OBAHNEM aHTUOKCNAAHTOB N APYTUX MULLEBDIX p,o6a30|< KaK
A0, TaK 1 BO BpeMA XUMMNOTePanmn Cornacyrotca Cc pekomeHgaunamm oTHOCUTENbHO OCTOPOXKHOCTU Cpean
NnauneHToB NP PacCMOTPEHUN BOMPOCA 06 ncnonb3oBaHUU p,o6a30|<, Kpome noansmntTamMmmMHOB, BO BPpEMA
XUMmoTeparnumn.
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Compléments alimentaires : consommateurs mal protégés !

Des compléments alimentaires contenant de la vinpocétine exposent peut-étre a des
malformations congénitales graves. D'autres, théoriquement a base de curcuma, exposent
a des atteintes hépatiques graves.

En juin 2019, I'Agence é&tatsunienne du meédicament a alerté sur les risques de la vinpocétine
chez les femmes qui pourraient &tre enceintes. La vinpocétine est darivée de la vincamine,
un alcaloide de la petite pervenche. Elle est vendue avec le statut de complément alimentaire
et promue, sans preuve, pour ameliorer les performances cognitives, accroifre 'énergie et
réduire |a graisse corparelle. Dans des études animales, la vinpocétine a causé des pertes
embryonnaires, des faibles poids des feetus et des malformations congénitales graves, pour
des concentrations sanguines du méme ordre que celles observées dans I'espéce humaine
avec une dose de 10 mg. Cette substance est pourtant présente dans des compléments
alimentaires, largement disponibles.

En octobre 2019, les centres régionaux de pharmacovigilance italiens ont publié un rapport
d'évaluation de 27 cas d'atteintes hé&patiques imputées a des complements alimentaires a base
de curcuma, survenus entre novembre 2018 et juin 2019 en Italie. Dans presque tous les cas,
I'effet indésirable notifié &tait une hépatite aigué. La cause précise de cette série est restée
indéterminée. En mars 2009, un complément alimentaire a base de curcuma a été associé a

11 atteintes hépatigues en Suéde et 5 en Norvége dont des morts. Le compléement alimentaire
contenait du nimésulide (ex-Nexen® ou autre), un anti-inflammatoire non stéroidien connu pour
ses atteintes hépatiques. Certaines poudres qualifiées de curcuma sont parfois contaminées par
de |la poudre d'autres espéces de curcuma que Curcuma longa, dont le plus fréquent est le
Curcuma zedoaria de toxicité reconnue.

Le statut de complément alimentaire ne garantit pas grand-chose en matiére de composition
des produits, et par conséquent protege mal les consommateurs.

EPrescrire ler février 2020
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CornacHo Prescrire, nogobHoe ynoMmuHaHue yxe bbino cesaA3aHo ¢ 16 criydyaamMmmn noBpeXaeHus
neyYeHn, B TOM YMCNe HECKONMbKMMM cMmepTernbHbIMU, B LLBeunn n Hopeermnn B 2009 roay. lNuiiesas
nobaBka cogepXkara Kypkymy, a Takke HAMeCcynua, HecTeponaHbIv NPOTUBOBOCHANUTENbHbIN
npenapaT U3BECTHbIM CBOUM NOBPEXOEHNEM NeYeHn. B apyrnx crnyyasax «onpegeneHHble NOPOLLKY,
KBannduumpyemble Kak KypkymMma, MHoraa 3apaKeHHble MopoLLIKOM ApYyrmx BUaoB, kpome Curcuma
longa, Hanbornee pacnpocTpaHeHHbIM N3 KOTOPbIX ABnsieTcsa Curcuma zedoaria npu3HaHHbLIN
TOKCUYHbIMY, — 3aKIto4aeT XypHarn.

XXypHan Prescrire npussan notpedutenemn dbITb OCTOPOXKHBIMU MPU YrNoTPEONEHNUN NULLIEBBIX
nobasok. «Ctatyc BALl MHOroro He rapaHTUPYET C TOYKU 3PEHNSI COCTaBa NPOAYKTa, N MO3TOMY MI10X0
3aluiaeT notpedbuTtenen», — YyTOYHSAET XKypHarn.

B okts16pe 2019 roga xypHan «60 MunnmoHoB notpedutenen» onybnukosan obLwMpHOE
nccnegosanme 120 nuuweBbix 40OABOK, KOTOPOE NPULLIIO K BbIBOAY, YTO OOSMBbLUMHCTBO U3 HUX
becnoresHbl, Jaxe onacHbl. Hay4yHble nccnegoBaHusi, AokasblBatowme nx adoPeKTUBHOCTb, 3TO
PEOKOCTb, M OHM YacTO cogepaTt onacHble gobdaBkn. CTOUT YTOYHUTL, YTO NPU 3TOM, Kak coobLiaeT
HauwnoHarnbHoe areHTCTBO 3apaBooxpaHeHusa PparHunm, B nepuog ¢ 2014 no 2015 rog okono 30%
niogen B Bospacte oT 18 oo 79 net yxe ynotpebnsanu nuuiesbie 0o0OaBKM.
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BcA HayKa nocneaHuX et Hanpamyto CBA3aHa C OHKOI0TMel

Hobenesckune naypeatbl 2015 - 2019
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5 August 1992

Dr P J Ratclifte

Room 420

Institute of Molecular Medicine
John Radcliffe Hospital

Oxford

0X3 sou

Dear Dr Ratcliffe,

1 an very sorry about the long delay in reaching a decision ¢r
your manuscript, particularly as in the event we are unadle %9
gffexr to publish it. As I explained on the telephone, wve hal
Erclt difficulty obtaining referses reports; your manuscript has,

owever, now baen seen b)’ two revievers vhose comnents axd
ttached.

¥hile it is clear from the essentially favourable comments ¢f
{ever 1 that your findings will be of interest to others }d
f£iald, reviever 2 is not persuaded that they represent J
ficient advance in our understanding of the mechanisams ¢!
rmtu response to hypoxia to justify publication in -
{ven aleo the discrepancy mentioned by reviewver 1, ve have sadly
concluded, on balance, that your paper would be better placed in
a more specialized journal, particularly given the competitied

for space.

1 realize that this must be from your point of view a very
disappointing outcome, particularly after such an unfortunatp
delay, but we do hope that you vill understand our reasons f{ef
the decision, and that you will find our revievars' comsents
helpful when a nev version of your panuscript for resubmission

elsewhere.

JT1a pabora
nonyymna
Hobenesckylo
npemuio B
2019 ropy.
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Hypoxia

.

Korga ypoBeHb kucriopoga Huskum (runokcus), HIF-1a sawuweH ot gerpagauum n HakanminBaeTcs B si4ape,
roe oH cBAsbiBaeTcs ¢ ARNT u ca3biBaeTcs co cneuundpuyecknmu nocrnegosartenibHoctamm JHK (HRE) B
reHax, perynupyembix runokcmen (1). lNpun HopmanbHoM ypoBHe kucropoga HIF-1a 6eIcTpo pacliennseTcs
npoteacomomn (2). Kucnopog perynmpyeTt npoLecc pasnoxeHusi nyteMm godasreHnsa rgpoKCUnbHbIX rpynn
(OH) k HIF-1a (3). 3atem 6enok VHL MoxeT pacrno3HaBaTb 1 06pa3oBbiBaTh Komnnekc ¢ HIF-1a, yto

Onco NpuBOOUT K €ro gerpagauum B 3aBUCMMOCTU OT Kucrnopoga (4).
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® [lpoBeaAa sKcnepumeHTbl HA mbiwax, perr CemeHuUa BbIACHUA, YTO HEAOCTAaTOK KNCNOPOAa KaK-TO B/IMAET HA
yyacTtkm [AHK, oTBevatowme 3a npom3BoaACTBO SPUTPOMNOITUHA.

® Cop Mutep PaTtkAMdP nlyyan stot peHOMEH NapansienibHo - U 06a y4eHbIX 0OHAPYKUAU, YTO MEXAHU3M,
NO3BOIAKOLLMMA KNETKaM YyBCTBOBATb HEOCTAaTOK KMC/I0POAa, paboTaeT NPaKTUYECKM BO BCEX TKAHAX, @ HE TO/IbKO B
MOYKax, rae BblpabaTbiBaeTCA HYXKHbIN TOPMOH.

® CemeHua NPoAOoNKUA UCCIeA0BAHUA N OTKPbIN BEeNKOBbIN KOMMEKC, KOTOPbIN TaK 1 Ha3ean HIF - "dakTop,
nHayumpyembin runokcmen’”. OH ceAsbiBaeTcs ¢ JHK 1 moXKeT TopMOo3UTb MAU CTUMY/IMPOBATL BbIPabOTKY
3PUTPONO3TUHA.

® B npouecce paboTbl OH 0OHAPYXKKUA, YTO 3TO NpoUCXoanUT U3-3a cboa B paboTe reHa VHL. Mpun 3TOM paKoBble KNeTKU
C NoBpeXAeHHbIM reHOM O4YEeHb YYTKO pearnposBasivn Ha HeAOCTAaTOK KNCN0pPOoA4a, HO NpPU BBeAEHNN TyAa 340P0BOro
VHL peakuua npuxoamna B HOpmy.

® TaK BblAiCHUNOCH, YTO VHL oTBeYaeT 3a pacnag oagHOro U3 KOMMNoOHeHToB benKkoBoro komnaekca HIF u meHsaeT ero
dbopmy B 3aBUCMMOCTU OT HACbILLEHHOCTU KNCIOPOAOM - YTO U MPUBOAMUT K UI3SMEHEHMAM B akcnpeccmnun AHK.

® Takum 0bpa3om KAeTKu "4yyBCTBYIOT" HEAOCTAaTOK KNC/I0OPOAA U KOMIMEHCUPYIOT 3TOT AePULMT 33 CHET CKOPOCTH
obmeHa BeLllecTs.

® EC/M rmnoKcua Npoao/IKaeTca A4IMTeIbHOe BPpeMsA, OpPraHn3m pearnmpyet Ha KUCNOpoaHOe ronogaHune
CTPOUTENBCTBOM HOBbIX KPOBEHOCHbIX COCYA0B U aKTUBHbIM NPOU3BOACTBOM 3PUTPOLUTOB. TaK, Hanpumep,
FOTOBATCA K BbICOTHbIM BOCXOXAEHUAM aNIbNMUHUCTBI.

® OpHaKO POBHO TOT YK€ MeXaHU3M BK/IIOYaeTCa U npu 6bICTPOM pocTe HOBOM TKAHU - HANPUMep, arpecCMBHOMU
pakoBou onyxonu. Ecam ero oTKNIOUYUTb, 3TOT POCT MOXKHO 3aMegINTb UK AaXKe NOJIHOCTbIO OCTaHOBUTD.
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B 2018 roay naypeatamm HobeneBcKkomn npemuun no meanumHe nau
dunsnonormun ctanm ydyenoie [xxemmc nAMCcoH n Tacyky XoHA3€. OHu
obHapyXnnm Ha T-ninmbounTax MONEKyNbl, KOTOPbie BIOKUPYIOT UX AaKTUBHOCTb
N Ha3Ba/IM UX «4eKNnonmHTamm». OKa3asoCb, YTO PAKOBbIE KNEeTKN MOTYyT
AENCTBOBATb HAa 3TU YEKNOUHTbI U TEM CaMbIM CMAacaTbCA OT MMMYHHOTO OTBETA.
[Mo3ke 6binn pa3paboTaHbl IeKAapCTBA — YEKNOUHT-UHTUMOUTOPbI — KOTOpbIE
YXe MPUMEHSAIOTCA Ha NPAKTUKe B MPOTUBOONYXONEBOU TEPANUMN.

Onco "
Rehab @) PreventAge



MexaHunam genctensa nHrmbutopos PD-1 TREG  MACROPHAGE

n PD-L1. T-kneTka coaep>Xnt Ha CBOew
NOBEPXHOCTU T-KNeTo4YHble peLenTopbl

(TCR) n peuenTtopbl PD-1, ¢ nomoLubto R 5 » ™
KOTOPbIX TMMJOLUNT B3AaUMOAENCTBYET |

KaK C aHTUIreH-Npe3eHTUPYHLLEN KNETKOW \

(APC), TaKk 1 Cc pakoBOW KITETKOWN, Ha | R @ MHC

KoTopown ecTb bernok PD-L1. AHTuTENa, CANCER

Gnokvpytowme kak PD-1, Tak u PD-L1, He BN CELLS

OAl0T PAKOBOW KINETKe «3aToOPMO3nUTb» TCELL  anipoq = §  APOLl
MMMYHHbI OTBET NPOTUB HEE. s rocbosonag
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Hry — 3a OTKPbITUE MONIEKYNAPHbIX NPOLLEcCcoB,

Office of the Report on Carcinogens, Division of the National Toxicology Program, National Institute of
Environmental Health Sciences (NIEHS), Research Triangle Park, NC, United States

Department of Structural and Cellular Biology, Laboratory of Chrono-Neuroendocrine Oncology, Tulane
University School of Medicine, New Orleans, LA, United States

Maynooth University Department of Psychology, National University of Ireland, Maynooth, County Kildare,
Ireland

Light and Health Program, Lighting Research Center, Rensselaer Polytechnic Institute, Troy, NY, United
States

Department of Psychology and Center for Circadian Biology, University of California, San Diego, CA,
United States

Division of Intramural Research, National Institute of Environmental Health Sciences, Research Triangle
Park, NC, United States

Danish Cancer Society Research Centre, Copenhagen, Denmark

Department of Neuroscience, Neuroscience Research Institute, The Ohio State University Wexner Medical
Center, Columbus, OH, United States

Salk Institute for Biological Studies, La Jolla, CA, United States

Department of Biomedical Engineering, The University of Texas at Austin, Austin, TX, United States

Sleep Medicine, The University of Texas-Houston McGovern School of Medicine, Houston, TX, United
States

School of Medicine, University of Connecticut, Farmington, CT, United States

Center for Sleep & Circadian Biology, Northwestern University, Evanston, IL, United States

Division of Environmental Epidemiology, Institute for Risk Assessment Sciences (IRAS), Utrecht University,
Utrecht, The Netherlands

National Institute for Occupational Safety and Health (NIOSH), Centers for Disease Control and
Prevention, Cincinnati, OH, United States

Office of Health Assessment and Translation, Division of the National Toxicology Program, National
Institute of Environmental Health Sciences (MIEHS), Research Triangle Park, NC, United States

National Center on Sleep Disorders Research, Division of Lung Diseases, National Heart, Lung, and Blood
Institute (NHLBI), Bethesda, MD, United States

Contractor in support of the NIEHS Report on Carcinogens, Integrated Laboratory Systems (ILS), Durham,
NC, United States
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Science of The Total Environment
Volumes 607-608, 31 December 2017, Pages 1073-1084

FLSEVIER
Review
Health consequences of electric lighting practices
in the modern world: A report on the National
Toxicology Program's workshop on shift work at
night, artificial light at night, and circadian
disruption
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B 2016 rogy Hobenescknint Komutet npucygun npemuio no GUsMonorum n meguuuHe ANOHCKOMyY
yyeHomy EcuHopu Ocymu 3a oTKpbiTUe ayTodarmm n paclumdpoBKy ee MONEKYAAPHOro MeXxaHU3ma.
AyTtodarmsa — npouecc nepepaboTkmn oTpaboTaBLIMX OpraHens n 6enkoBbiX KOMMNJIEKCOB, OH Ba*KEH He
TO/IbKO A1 SKOHOMHOTIO BEAEHMA K/IETOYHOIO X03AMCTBA, HO N ANA 0OHOBNEHUA KNETOYHOM
CTPYKTYpbI. PacwumndpoBKa GUoOXmmmnm aToro npoLecca U ero reHeTU4eCcKom OCHOBbI NpeanoaaraeT
BO3MOXHOCTb KOHTPO/IA U YNPaBAEHMA BCEM NPOLLECCOM U ero oTaeNbHbiMM cTaausammn. M aTo gaet
nccnenoBaTeN M oyeBMaHble PyHAAMEHTAIbHbIE U NPUKNAAHbIE NEPCMNEKTUBbI.

® HapylweHue KneTouHou ayTodarum y yesioBeka NnpuBoauT K pasBuTuio 60s1e3Hu MapKNMHCOHa,
nunabeta |l TMNa, pakosbix 3a6oneBaHUN U HEKOTOPbIX HAPYLUEHWIA, CBOMCTBEHHbIX NMOXUI0MY
BO3PacTy. YnpaB/ieHME NPOLLeCcCOM KNETOYHOM ayTodarmm, o4eBUAHO, UMEET OFPOMHbIE
NepcneKkTuBbl, Kak B PyHAAMEHTAIbHOM, TaK U B NPUKIAAHOM OTHOLLEHUN.
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® "fA rotToB NOCTaBUTb AEHbIN HA TO, YTO MNOYTU BCE CAAYYaU PaKa, N3BECTHbie MeAUNLNHE, BO3SHUKAKOT HE 13-33
pagmaunm, KaHLEPOreHoB UaK YNbTpaPmnoieTa, a B pe3ybTaTte ecTeCTBEHHbIX NPOLEeccoB
U3HeAeATe/IbHOCTU BHYTPU CAMMUX KNETOK, CBA3aHHbIX C TMAPoan3om (pasnoxeHnem soabl - npum. TACC) u
NOABJIEHNEM arpeccmBHbIX popm Kncnopoaa", - 3aasmn Hobenesckuu naypeat no xmumumn 2015 roga Tomac
JInnpan.

® 3Ty 0cOH6EHHOCTb paka, Mo ero C10BaM, KpaliHe Ba*KHO MOHUMATb, TaK KaK U KUC/I0poa, U BOAA UTPatoT
K/HOUYEBYIO POJIb B YXU3HM OpraHu3ama. Ix Henb3a yaanutb U3 opraHmMsma, NpeoTBpaTUTb UX NOABNAEHUE B HEM
- B U&/IOM, C HUMU HEBO3MOXHO 60poTbeA. 1o 3TOMN NpUUYMHE, KaK cumTaeT JInHaan, pak HEBO3MOXHO
nobeauTb B NPUHLMUNE - MOXHO /INLLIb CO34aTb JIEKAPCTBA, KOTOPble N03BoNAT apdeKkTuBHee 1 besonacHee
YHUYTOXKATb OMYX0/IU, A TaKKe MaKCUMabHO YMEHbLWUTb Apyrue ¢pakTopbl PUCKa.

® "KOHEYHO, MOXKHO MOoNbITaTbCs YCOBEPLUEHCTBOBATb T€ CUCTEMbI MOYMHKN MyTaLMMN, KOTOPbIE OTKPbIM Mbl U
Halu Konnern. A cMAbHO COMHEBAOCb, YTO Mbl CMOXEM PeLlnTb 3Ty Npobniemy - 4aHHaA cucTema
COBEepLUEeHCTBOBANACh NPUPOAON HA NPOTANKEHUN MHOTUX MUNAMAPA0B NeT. A cpaBHEHUA, HaM NPULLAOCH
noTpaTUTb Bonee AecATU IET TONIbKO HA TO, YTOObI PAaCKPbITb MeXaHU3Mbl PaboTbl UL OAHOTO U3
MHOFOYUCNEHHbIX MexaHn3MoB penapauun JHK. KpailHe COMHUTENbHO, YTO Mbl CMOXEM YTO-TO NPMUAYMaATb,
4YTO NpUpoaa yxe He onpoboBana n 3abpakoBana 3a 3To Bpema", - NoAbITOXUA JIuHaan.
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Crapwuu smue-npe3naeHT OHKOI0rMYecKoro UHCTUTYTA
nmeHu Possenna MNapka, B badpdpano, AHapen N'yakos

® «Cnocobbl, KOTOPbIMKM CeMYaAC 1IeYaT paK, HanpaBaeHbl Ha TO, YTOObl He N36aBUTLCA OT HEro, a
NPEeBPaTUTb €r0 B XPOHUYECKYIO KOHTpoAMpyemyto 6one3Hb. Koraa mbl roBOpMM O cancer survivors
(nepexmBLIKMX paK), Mbl UMeem B BUAY NHOAEN, KOTOPbIE HE NCLUEIMINCL COBCEM, @ NPONAA KypC
neyeHms (MNN HECKONBbKO), MPOAOAXKAIOT KUTb € 3TUM 3aboneBaHMEM U, eCNn NOBE3ET, MPOXKMUBYT eLle
NONTOY.

® «PaK BO3HWKaeT N3 KoMbMHaALMKN reHeTUYECKUX U/ NN INUTeHEeTUYECKUX n3meHeHunn. KombmnHauma —
K/toueBoe €/10BO. He H6biBaeT 04HOro reHeTUYECKOro M3MEHEHMA, KOTOPOTo Obl XBAaTUO, YTODDI
NPEeBPATUTb HOPMAJIbHYIO KNETKY B pakoByto. [1N5 KNETKN MbllEN A0CTAaTOYHO Tpex cobbitni. Ana
KNEeTKN YyenoBeka — 4—6».

® «Mbl AONXKHbI BOPOTLCA HE C PAaKOM KaK TaKOBbIM, @ C €ro CoCOBbHOCTbIO K aganTauumn»
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MHTerpaTMBHaﬂ OHKOJ10THA, npeseHTUuBHaAA Me,ﬂ,l/lLlMHa?

* 3TN ABa HanpaB/IEHUA O4YeHb BIM3KK apCceHaIOM CpeacTB.

* YTO nepBoe NpuUxoauT Ha ym?

* Mora, ncuxotepanusa, akynyHkTypa, JI®K, nutanue, npuém BAL, aeToKc.
* MHOro aTo A mano? 3To BCE NN eCTb YTO-TO eLe?

* [Ipn ncnonb3oBaHuu cnos «bAl» N «KOHKONOTUA», YTO BCM/IbIBAET B ros1oBe nepsoe? KypKyma, nHaon-3-
KapbuHon, amuraanunH, pyHrotepanusa. Te, KTo bonee NpoaBUHYTbIE, MOXKET ObITb BCMOMHAT NMPO
apomartepanuio: B.serrata, JlTaBaHaa. 13 obnactn 601bLLION 3K30TUKM TaKue BeWMU, KaK bDeTynH,
Me/TaTOHWUH.

* OK. [1a)Ke, ecnn 3TO BCE, TO 3TO TOXKEe HYXKHO 3HATb KOMY, KOr4a 1 KaK Ha3zHa4vyaTb, MOTOMY YTO BOMNPOCOB
bonblue, Yyem OTBETOB, TaK KaK Kak MPaBMAO0 Yy HALUUX NAaUMEHTOB ellé ecTb J0BOJIbHO HonbLIaA
KOMOPOUAHOCTD.

* [paBOBasn CTOPOHA, KOTOPaA Cenyac y Hac B CTpaHe CTaHOBMUTCA BCE boniee aKTyaIbHOM.
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Bce Ha3HayeHUA B OHKO/1I0rMu nyyile Bcero NnpoBoAUuTb Yyepes

MeXaHU3M NPoToKonoB BK n KAnHMuecKkmnx uccneaosaHum.
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Konnuectso KAnHuK B Poccun u B mupe (Ha npumepe oaHou us
Hanbonee pacnpocTPaHEHHbIX METOAUK UHTErPaTUBHOU OHKOI0TUMN:

«MOAYNPOBAHHOM 3N1EKTPOrmnepTepmMmmmn»)

Onco .
Rehab ©) PreventAge



NTanusa

(HaceneHwne okos0 60 MUANMOHOB YeN0BEK, CPeaHA MPOAOMKNTENBHOCTL *KK3HKN 80,1 neT)
(9 KAMHUK NHTEerpaTMBHOM OHKOAOMMM, MCMONb3YIOWMX MOAY/IMPOBAHHYIO 3N1EKTPOrMNEPTEPMULO)
(oaHa KNMHMKa Ha 6.500.000 yenosek)
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KaHaaa
(HaceneHune okoso 37,5 MUAIMOHA YE0BEK, CPeHAR NPOAOIKUTENbHOCTL *KN3HM 80,5 neT)
(7 KNMHWK MIHTErpaTMBHOM OHKOJIOTUM, UCMOMb3YHOLWMX MOAY/IMPOBAHHYIO 3NEKTPOTNNepPTEPMUIO)
(oaHa KNMHMKa Ha 5.000.000 yenosek)
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BeHrpua
(HaceneHue okono0 10 MUNNMOHOB YenoBeK (MeHbLle HaceneHna Mocksbl!),
cpeaHAA NPOAO/IKUTENbHOCTb XM3HK 73,1 roaa)
(5 KIMHWK MIHTEerpaTMBHOM OHKOJIOTUM, UCMONb3YHOLWMX MOAY/IMPOBAHHYIO 3NEKTPOTrNNepTePMIMIO)
(oaHa KNMHMKa Ha 2.000.000 yenosek)
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[epmaHuA

(HaceneHne okos0 83 MUANMOHOB YeN0BEK, CPeAHAS NMPOAONKNTENBHOCTb *KMU3HWN 79,1 neT)
(6onee 60 KAMHUK NHTErPaTUBHOM OHKOOTMM, MCNOAb3YIOWMX MOAYIMPOBAHHYIO
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IOXKHaa Kopes
(HaceneHne okoso 51 MMANMOHA YeNnoBeK, CpeaHAA MPOAOIKUTENbHOCTb KM3HK 79,1 net)
(6onee 60 KANHUK NHTerpaTMBHOM OHKONOTUK, MCNONb3YIOLLMX MOAYAMPOBAHHYIO

3/1eKTPOrMNepTEPMMULO)
CTpaHa, (oaHa KnnHKMKa Ha 850.000 yenosek)
CTaBLUAA B
nocneaHune
rogbl O4HUM - @ IIIIIII
N3 MUPOBBbIX i
LEHTPOB o i
NPUTAXKEHUA
MeanUUHCKUX sl X ; :
TYPUCTOB CO BT B % g @7
BCEro Mmpa e ko

Onco

Oiejin A3
4 Ey ¥ "\ p
o reventAge
Rehab . | €
by D" Kupov Kaprorpatuueckye ganHbie © 2020 SK Telecom  YCnosus HCronba0sanis



Monyuyaerca, UTO B CTPAHAX, rAe U Ka4ecTtBO MeAULUHbI, U
NPOAOKUTE/IbHOCTb XU3HM Bbille, yem B Poccum,
obwenpnsHaHa He0bxoaAMMOCTb U NO/1Ib3a UHTErPaTUBHOTO

noaxoaa B 1e4eHUM paKa.
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J Natl Cancer Inst Monogr (2017) 2017(52): 1gx012

doi: 10.1093/jncimonographs/lgx012
Article

OXFORD

ARTICLE
A Comprehensive Definition for Integrative Oncology

Claudia M. Witt, Lynda G. Balneaves, Maria J. Cardoso, Lorenzo Cohen,
Heather Greenlee, Peter Johnstone, Omer Kiiciik, Josh Mailman, Jun J. Mao

Affiliations of authors: Institute for Complementary and Integrative Medicine, University of Zurich and University Hospital Zurich, Zurich, Switzerland (CMW);
Institute for Social Medicine, Epidemiology and Health Economics, Charité - Universitatsmedizin Berlin, Berlin, Germany (CMW); Center for Integrative Medicine,
University of Maryland School of Medicine, Baltimore, MD (CMW); College of Nursing, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, MB, Canada
(LGB); Breast Cancer Unit, Champalimaud Cancer Center, Lisbon, Portugal (MJC); Mama Help Association, Support Centre for Breast Cancer Patients, Porto, Portugal
(MJC); Integrative Medicine Program, The University of Texas MD Anderson Cancer Center, Houston, TX (LC); Department of Epidemiology, Mailman School of Public
Health, and Herbert Irving Comprehensive Cancer Center, Columbia University, New York, NY (HG); Moffitt Cancer Center and Research Institute, Tampa, FL (P]);
Winship Cancer Institute of Emory University, Atlanta, GA (OK); NorCal CarciNET Ci ity, Oakland, CA (IM); M ial Sloan K ing Cancer Center,

New York, NY (JJM).

Correspondence to: Claudia Witt, MD, MBA, Institute for Complementary and Integrative Medicine, University Hospital Zurich and University Zurich, Sonneggstr.
6, CH-8091 Zurich, Switzerland (e-mail: claudia witt@uzh ch).

Abstract

Background: Integrative oncology, which is generally understood to refer to the use of a combination of complementary
medicine therapies in conjunction with conventional cancer treatments, has been defined in different ways, but there is no
widely accepted definition. We sought to develop and establish a consensus for a comprehensive definition of the field of
integrative oncology.

Methods: We used a mixed-methods approach that included a literature analysis and a consensus procedure, including an in-
terdisciplinary expert panel and surveys, to develop a comprehensive and acceptable definition for the term “integrative
oncology.”

Results: The themes identified in the literature and from the expert discussion were condensed into a two-sentence defini-
tion. Survey respondents had very positive views on the draft definition, and their comments helped to shape the final ver-
sion. The final definition for integrative oncology is: “Integrative oncology is a patient-centered, evidence-informed field

of cancer care that utilizes mind and body practices, natural products, and/or lifestyle modifications from different traditions
alongside conventional cancer treatments. Integrative oncology aims to optimize health, quality of life, and clinical outcomes
across the cancer care continuum and to empower people to prevent cancer and become active participants before, during,
and beyond cancer treatment.”

Conclusions: This short and comprehensive definition for the term integrative oncology will facilitate a better understanding
and communication of this emerging field. This definition will also drive focused and cohesive effort to advance the field of
integrative oncology.
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OnpeaeneHve UHTEerpaTMBHOM OHKONOMK C aBTOPaMu

B 2017 roay rpynnomn aBTOPOB M3 TaKUX HAaYYHbIX LEHTPOB, Kak YHuBepcuteT Litopunxa,
YHuBepcuteTckaa KanHuka Uiopuxa, Uropux, LWsenuapua; UHctutyT Wapute, bepaun,
[epmaHuna;, MeanumnHckmi pakynbtet YHuBepcuteta Mapunenaa, bantumop, MD; YHusepcurter
MaHuTtobbl, BuHHUNer, MB, KaHaga; OHkonornyeckuin ueHtp Champalimaud, /lnccabon,
MNopTyranusa; YumsepcuteT Texaca, OHKonormvyeckmnm LleHTp nm. AHaepcoHa, XbtoCToH, Texac;
OHKONOrMYecknii LeHTp um. fepbepta Mpeunra, Konymbuiickuii yumusepcuteT, Hbio-Mopk, Hbto-
MopK; OHKONOTMYECKUI LLEHTP U HAaYYHO-UCCAeA0BaTENbCKUIA MHCTUTYT UM. ModduTa, Tamna,
®nopunga; MHcTUTyT paka Winship YHusepcuteta dmopu, AtnaHTa, opaxuma;, Coobuiectso
NorCal CarciNET, Oknenpg, Kanndophuna, MemopunanbHbin ueHTp ChoaHa KetrepuHra, Hbto-
MopK, Hbto-MopK 6bin AOCTUIHYT KOHCEHCYC B TEPMUHOIOTUM.
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CornacHo obuemy MHEHUIO BeayLLUX NPOdUIbHbIX SKCNEPTOB BbllenepeymncieHHbIX KAMHUK, KOTOpble
ABNAIOTCA IMAEPaMmN MUPOBON MeanLMHbI « MHTerpaTMBHas OHKOIOTUS - 3TO
nauMeHTOOPMEHTUPOBaHHAA, OCHOBaAHHAA HA AOKa3aTeNbcTBax 061acTb IeYEHUA paKka, KoTopasn
MCNONb3YeT MCUXOTEXHMKM U PaboTy C TeNOM, HaTypasibHble NPOAYKTbI U / nan moandukaumio obpasa
YKU3HU, B3ATblEe U3 pa3HbIX TPAANLUM Hapaay C OOLWEeNPUHATbIMU METOAAMMN NeYeHUs PakKa.
NHTerpaTmBHan OHKOIOTUA MMEET CBOEN LLe/Iblo ONTUMMU3MPOBATbL 3J0POBbE, KAYECTBO KU3HU U
KNMHMYECKME pe3ynbTaTbl BO BCEM ANUTENbHOCTU Ie4YEHUA paKa M AaBaTb II0AAM BO3SMOXKHOCTb
npeAoTBPaLLATb PaK U CTAHOBUTLCA aKTUBHbIMUM Y4aCTHUKAMUM [0, BO BPEMSA U NOCNE NeYeHUA paKay.

e Claudia M. Witt, Lynda G. Balneaves, Maria J. Cardoso, Lorenzo Cohen, Heather Greenlee, Peter
Johnstone, Omer Kiiciik, Josh Mailman, Jun J. Mao, A Comprehensive Definition for Integrative
Oncology, JNCI Monographs, Volume 2017, Issue 52, November 2017, Igx012,
https://doi.org/10.1093/jncimonographs/Igx012
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Pak aBnseTca 0OCHOBHOW Npobiemon obLecTBEHHOIO 34PaBOOXPAaHEHMA BO BCEM MUPE N ABNIAETCA BTOPOW
No 3Ha4YMMOCTM npuumHon cmeptm B CoeaunHeHHbIx LTatax. o oueHkam, B mupe B 2012 roay 6bino
3apernctpuposaHo 14,1 mmnamoHa cnyyvyaeB paKa, U OXMOaeTcAa, YTO 3TO YMC/I0 yBenndumnTca Ao 24 MUNNNOHOB
cnyyaes K 2035 roay. B CoeanHeHHbix LLTaTax AMmepuKku, obuwana oueHKa HOBbIX C/ly4aeB MHBA3UBHOMO pakKa, B
2018 ropy, coctaBnaetr nopaaka 1 735 350 cnyuaes, 4to 3KBMBaneHTHO 4700 HOBbIX C/y4aeB pakKa
ANArHOCTUPYEMBbIX KaXXAbll AeHb. XOTA TPAAMUMOHHbIE METOAbl JIeYeHUA paka 3HAYUTEeNbHO CHU3UAU
CMEPTHOCTb OT paKa, 3TU METOAbl /NIeYEeHUA 4YacTO NPUBOAAT K HebnaronpuaTHble BO3AEUCTBUAM, KOTOpble
HEeraTMBHO BAMAIOT Ha KayecTBO KM3HKU nauymeHToB (QOL). ChepgoBaTenbHO, MHOrMe 6O/IbHbIE PaKOM CTpaAatoT
KaK OT CMMNTOMOB CaMoOro pakKa, Tak U NoBOYHbIX 3PPeKTOB, CBA3AHHbLIX C OObIYHbIM METOAaAM J1IeYEeHMUS.
HeynoBnetBopeHHble MOTPEOHOCTM MAUMEHTOB B JIEYEHUM ITUX CMMMTOMOB B COYETAHUU C UX KeNaHMEM
cAenatb BCe BO3MOXKHOE, YTODbl NpeaoTBpaTUTL peumans, BOCCTAHOBUTbL CBOE 340P0BbE, U Y/Iy4LIUTb UX 0bLlee
bnharococtoAHMe, CO34at0T CNPOC ANA KOMMNAEMEHTAPHOM U UHTerpatusHon meamumnHbl (CIM) . Mo oueHkam, 4o
88% ntoaen, XKMBYLLUX C PaKOM UCNO/JIb30BaTb Ty MaAM uHyto popmy CIM, n ee ncnonbzoBaHme CTaHOBUTCA BCe
bonee nonynaapHbIM MU BUAMMbIM KOMMNOHEHTOM OHKOJIOTMYECKOM MOMOLLM.
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B pe3ynbtate WHTErpatMBHAA OHKOJIOTMA CTasla HaydyHOM 00nacTblo, KoTopas
HanpaBaEeHa Ha pelueHne 3Ton NpPobembl NOCPEACTBOM COBMECTHOM MPAKTUKU U TLLATENbHbIX
nccnepoBaHmt. 3ta obnactb ObICTPO pocaa B nocnegHee AecATUNETME, U UHTerpaTuBHaA
NpaKTUKa OHKonormm nossunacb B CesepHon Amepuke, EBpone, bankHem BocTtoke u Asun.
MHTerpaTMBHaA OHKONOIMA CTana KAMHMYECKOW Ccneuymanmnlaumen, TaK Ke, Kak u
nccnenoBanma apdeKkTuBHocTn n beszonacHoctn CIM Tepanum B neyeHmun paka. B nocnegHee
aAecatunnieTne nccneposatenm U KAMHUUMUCTbI B MHOTOUYUC/IEHHbIX aKageMUYEeCKMX LeHTpax no
BCEMY MUPY MMEIOT M3YUYMAM MNOTEHUMUANbHYIO MNOAAEPMKMBAIOLWYIO POb UHTErpaTUBHOMW
OHKONOMMU B yNpaB/IEHUN CUMMTOMAMM M NOBbILWLEHUN KAaYeCTBa KU3HU BONbHbIE PAKOM U UX
cememn.
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Kpome Toro, nocneaHme nccneaoBaHma NOKa3bIBaOT, YTO
MCNOJIb30BaHUE MHTErPATUBHOM OHKONIOTUN MMEET NMPAMON 3PPEKT Ha
BbI*XMBaHWE MNALMEHTOB, CTPAAAOLLINX PAKOM.

Cohen L, Jefferies A. Comprehensive lifestyle change: Harnessing synergy to improve cancer

outcomes. J Natl
Cancer Inst Monogr 2017;2017:1gx006.
Lyman GH, Greenlee H, Bohlke K, et al. Integrative therapies during and after breast cancer

treatment: ASCO endorsement of the SIO Clinical Practice Guidelines. J Clin Oncol
2018;36:2647-2655.
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OpaHako ucnonb3soBaHne NHTerpatnBHom OHKONOTMM BONbHBIMU PAKOM MOKET ObiTb HENPOCTOM 3a4a4en Ana o0bbIYHbIX
Bpa4yen, MHorne mns Kotopbix (ocobeHHO B Poccun) nmetoT orpaHUYEHHY0 NOAroToBKY B 061aCTU MHTErPAaTUBHON MeAULUHbI
M MOTYT He 3HATb O PaCTyLLEM KONMYECTBE A0Ka3aTenbCcTB. bonbluyto npobaemy B Poccnm Tak»Ke co3aaéT s3bIKOBOM bapbep.
XOTA B POCCUIMCKOMN TPaaULMUMN 30PAaBOOXPAHEHUA MHOTME MPUHLMUMbI U TEXHONOTMU UHTErPAaTUBHOW OHKOJIOTUM AABHO U C
YCNEX0B NPUMEHSAIOTCA, NMPU 3TOM OTCYTCTBYET COBPEMEHHbIM NOAX0A, KaK K OCMbICIEHUIO BO3MOMKHOCTEN UHTErPATUBHOIO
noAaxoAda, TakK M HeT U3y4eHua onbiTa 3apybexKHbix Konner. TakKe ecTb Nnpobaema, YTO HEKOTOpPbIe NaLMeHTbl MOTYT NepecTaTb
nony4yaTb OOLWENnPUHATOE NPOBEPEeHHOe TPaAULMOHHOE JieYeHMe, PeLlnB MUCMNO/b30BaTb BMECTO 3TOrO a/ibTEPHATUBHbIE
METOoAbl NEeYeHMA Ha CBOW COOCTBEHHbLIN PUCK. B pesynbrate, Amanorn mexay KAMHUUMCTAaMU WM MaunMeHTamMun O
[OMNONIHUTENIbHON TepanuMnu B OHKONOTUU, KOrAa OHM nNpoucxodAaT, MOryT ObiTb 4peBaTbl HeAopasyMEeHUSMU WU
npeaybexaeHnamm c obemx CTopoH. BO3HMKWKIK B pe3ynbraTe pas3pbiB B 0OWEHUM MOXKET HeraTMBHO MOBAMATbL Ha
OTHOLLUEHMS MeXKAY NauMeHTOM U BPaA4YOM U NPeaoTBPaTUTb packpbiTne nHpopmaumm ob6 MCNoNb30BaHUU AOMNONHUTENbHbIX
METOA0B siedyeHna B byaywem. [pun 3TOM TaKKe MNpPOUCXOAUT OrpaHUYeHUe WUCNO/SIb30BaHUA METOA0B MHTEerpaTUBHOM
OHKO/IOTUWN, KOTOPble MOryT ObiTb MOMAE3Hbl ANA NAUMEHTOB B AaHHOM cuTyaumu. Mpun oTcyTCTBUM UHGOPMMPOBAHHOIO
KNMHUYECKOro PyKOBOACTBA, NALMEHTbI MOXKeT BbibpaTb BpeaHble, becnonesHble, HeadPeKTUBHbIE U AOPOTrOCTOALLNE METOAbI
nevyeHusn, Korga apdeKkTUBHbIE METOAbI MHTErPATUBHON OHKONOMMM MOTYT OKa3aTb CYLLECTBEHHYIO NOAAEPMKKY.
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* [TOCKONbKY MHTErpaTUBHAA OHKOJIOTUA NPOAOAXKAET PacIMPATLCA, KaK
K/IMHNYecKaa 0b61acTb M HanpaB/ieHUe nccneaoBaHnin, 0b6A3atenbHO, YTOObI

obuweHmne 06 MHTErpaTUBHOM MeaNLMHE MEXKAY NaUuUeHTaMM U KAMHULMCTaM
cneayeT NPoBoAUTb Yepe3 Hay4YHO 060CHOBAHHbIN AMaNoTr.

* TonbKo 6narogaps TakoMmy NoAxoay MHTErpaTMBHAA OHKONOMUA NepenaéT ms
COCTOAHUA «XOPOLLO, YTODObI MMETb» K HE0BX0AUMOMY KOMMOHEHTY

BbICOKOKAQ4YeCTBEHHOIO /1e4eHUNA PaKa.
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[MTOCKONbKY MHTErpaTMBHAs OHKONOTMUA MNPOAOMXKAET PACWIMPATLCA KaK KAWMHMYECKan
AUCUMNNAMHA M 061acTb HayYHbIX UccneaoBaHUM, ob6A3aTenbHO, YTOObI Pa3pbiB B 3HAHUAX U
obuweHmne 06 MCNoNb30BaHUU UHTErPAaTUBHOM OHKOMIOTMW MeXKAYy NauMeHTaMuM U Bpayamu
npoucxoamn 4epes Hay4HO 0b6OCHOBaHHbIM Auanor. TonbKo 6narogapa Takomy noaxoay
UHTErpaTMBHAsA OHKOJIOTMA  MOAYYUT MNPU3HAHME KaK HeOoTbeMIeMbIt  KOMMOHEHT
Ka4yeCcTBEHHOro NeYeHuns paKa.

B atom 0630pe Mbl noouwpsem STOT AMaNor, BblABMraa Ha NepBbin NAaH TO, 4TO
npoucxoanT B 061aCTU MHTETPATUBHOM OHKONOTMK BO BCEM MUpe. NHTerpatmBHaa OHKO/I0TUA
B MUpPE HECKONbKO oTamyaetcsa. CyuwecTBYHOT CNeumannctbl, KOTOpble AOCTUIMN OCODbIX
YCNEexXoB B MPUMEHEHUU Tex UM MHbIX meToaoB WHTerpatnsHon OHKONOrMM B MMUPOBOMU
npakTuKe. Tak n3secteH onbIT A0KTOPOB Frenkel npu pake nérkmx, Lemanne and Maizes npwu
paKke MoJsioyHOM Xenesbl, Abrams npu pake npoctatbl, Block npu pake Toncton KnweyHmkKa.

Frenkel, Moshe & Balneaves, Lynda. (2018). Integrative Oncology: An Essential Feature of High-Quality Cancer Care. The
Journal of Alternative and Complementary Medicine. 24. 855-858. 10.1089/acm.2018.29053.mfl.
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3a nocnegHue 10 net ncnonb3oBaHME MHTETPAaTUBHOW OHKONOIMMU B OHKO/IOrMYyecknx ueHTpax CLUA noctoAaHHO
yBenmumBaetcs. CornacHoO HeaaBHeEMY cuctemaTunyeckomy ob3opy, Hambonee 4acTbiMU yCAYraMm MHTErPaTUBHOM
OHKOJ10rMun, npeanaraembiMmu B 45 Beaywmx OHKONOIMYECKUX LEeHTpaxX, onpeaeneHHbiX HauMoHanbHbIM MHCTUTYTOM
paka (CLUA), 6binmn pednekcotepanmna n maccax (73,3% Kaxkaplii), ncmxotepaneBTUYecKne TeXHMKN (68,9% KaxKabin),
a TaK)Ke KoHcynbTaumu no sonpocam nutanusa ( 91,1%), ncnonb3oBaHme nuLleBbix 06aBOK (84,4%) n dutotepanmu
(66,7%).

[lo cpaBHEHUIO C Npeablaywnm uccaegosaHnem, nposeaeHHbim B 2009 roay, 3To 03HayaeT bonee yem 30-
NPOLUEHTHbIN POCT NPEANOKEHUN MO METOAAM MHTErPaTMBHOM MeauuuHbl: pednekcotepanua (30,3%, P <0,005),
maccax (30,7%, P <0,002), ncuxotepaneBTnyeckme TexHukn (32,8 %, P <.001). Mo cpaBHeHUto ¢ pe3ynbtatamm 2009
roga YMcao OHKONOMMYECKMX LEHTPOB, NPeaocTaBAArWMX MHOOPMALUMIO NO MHTErPAaTUBHOM OHKONOIMU, TaKKe
YBENNYMNOCL N0 6onbWMHCTBY MmeToaoB. Kpome Toro, 6onee 60% BbilieyKa3aHHbIX OHKosIorn4yeckux ueHtpos CLLA
cenyac npegnaratoT KOHCYNbTaUMM BpadYen No MHTErPaTUBHOM OHKONOTUN.
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O6wupHble nccnegoBaHua No 3PPeKTUBHOCTU HEKOTOPbIX METOAOB MHTErPAaTUBHOWM OHKOJIOTMK, 0ObIYHO
MCNO/Ib3YEMbIX BbIXXUBLUMMM OT PaKa, NMPUBEN K HECKONIbKMM ONyb/MKOBaHHbIM PYKOBOACTBAM MO MOKAa3aHUAM
ANA nx ncnonb3oBaHmA. CayKbbl MHTErPaTUBHOM OHKOJIOTMU B OHKOMIOTMYecKMx ueHTpax CLUA mcnonb3yrot aTu
peEKOMeHAaUUN BMeCTe C AOCTYMHbIMW METOAAMMU JIeYEeHUA ANA NPenoCTaB/ieHUA MePCOHAIM3NPOBAHHONO,
OCHOBAHHOI0 Ha (GaKTUYECKUX AaHHbIX JIeYEeHUA NaUMEeHTOB. B KpymHbIX aMepUKAHCKMX LEHTPax NauUEHTb
0ObIYHO BCTPEYAOTCA C BPAYOM MHTErPaTUBHOM MeAUUMHbI ANA NEePBOHAYa/IbHOM KOHCY/AbTaUWK, KOTOPas
OoXxBaTblBaeT AMETY, 06pa3 *KU3HU M HATypa/ibHble NPOAYKThI.

BmecTte Bpay v naymeHT pa3pabaTtbiBaloT MHAUBUAYANbHbIM peuenT UMHTErpaTUBHOW MeAULUMHbI, KOTOPbIN
Hanny4dywmm ob6pa3om UCNONb3yeT COOTBETCTBYHOLLIME METOAbl BO BpemMA W NOCNE NeyYeHua paka. Yacto
pednekcoTepannsa U Maccark PEKOMEHAYITCA AN yMmeHbleHna 6onu. Ncuxotepanms, mysbikasbHaa Tepanus u
Apyrue noaxoAabl TUNA «Pa3sym-TeIo» PEKOMEHAYOTCA AN CHATUA TPEBOIMU U cTpecca. Prusmnyeckme ynparkKHeHus
0b6blYHO pekomMeHAaylTCA BCeM DOO/IbHbIM PAKOM M OCTaBLUMMCA B XKUBbIX U3-33 yoeauTenbHbIX AQHHbIX O UX
MNONOKNTENBHOM B/IMAHUM HA KQYECTBO KU3HMW.
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[Jna noBblWEeHNA TPaAaMOTHOCTM B 0061aCTU MHTErpaTUBHOM OHKOJIOTUU ANA Bpayven
pa3pabartbiBatoTCA cneumnanbHbie y4ebHble Kypcbl. M YHusepcuter MuuuraHa, 1 Memopuan
CnoaH Kettepunr (MSK) npepnaratoT nporpammbl MHTEFPATUBHOM OHKONOTMK A1 BPAYeM.
OHKonornyecknn ueHtp um. M. [. AHpepcoHa npeasaraetr CeEMUHapbl NO MNporpamme
NHTErPaTUBHON MeAULUMHbI ANA MeAUUNHCKUX PAabOTHMKOB, 3aUHTEPECOBAHHbIX B U3YYEHUMU
NOMOLWMN NPU UHTErpaTuBHOM oHKonornmm. MSK Tak)ke npepnaraeTr Kypcbl MO OHKONOTMKU ANA
pepnekcoTepaneBToB W NPeAoCTaBAAeT UCYepnbiBawowWMM  Beb-CalT, NOCBALWEHHbIN
HaTypanbHbIM NPoOAYKTaM, ¢uToTEpanMm n APYrMMm MeToAamM J1Ie4YeHUA UHTEerpaTMBHOWU
oHKonormn - MSK About Herbs, KoTtopble Ha cerogHAWHWMKA AeHb nocetunn bonee 20
MWNJIMOHOB Ye/I0BEeK.
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PYKOBOACTBO NO KAMHUYECKON NPaKTUKE A0Ka3aTeNbHOro
MCNo/sib30BaHMA NHTErpaTMBHOM Tepanmuun paka BO BpemMs u nocne
JIeYEeHUs paka MoI04HOM Kenesbl (2017 roa)
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Clinical Practice Guidelines on the Evidence-Based Use of
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Abstract: Patients with breast cancer commonly use complementary and integrative thera-
pies as supportive care during cancer treatment and to manage treatment-related side
effects. However, evidence supporting the use of such therapies in the oncology setting is
limited. This report provides updated clinical practice guidelines from the Society for Integra-
tive Oncology on the use of integrative therapies for specific clinical indications during and
after breast cancer treatment, including anxiety /stress, depression/mood disorders, fatigue,
quality of life/physical functioning, chemotherapy-induced nausea and vomiting, lymphede-
ma, chemotherapy-induced peripheral neuropathy, pain, and sleep disturbance. Clinical prac-
tice guidelines are based on a systematic literature review from 1990 through 2015. Music
therapy, meditation, stress management, and yoga are recommended for anxiety/stress
reduction. Meditation, relaxation, yoga, massage, and music therapy are recommended for
depression/mood disorders. Meditation and yoga are recommended to improve quality of
life. Acupressure and acupuncture are recommended for reducing chemotherapy-induced
nausea and vomiting. Acetyl-L-camitine is not recommended to prevent chemotherapy-
induced peripheral neuropathy due to a possibility of harm. No strong evidence supports the
use of ingested dietary supplements to manage breast cancer treatment-related side effects.
In summary, there is a growing body of evidence supporting the use of integrative therapies,
especially mind-body therapies, as effective supportive care strategies during breast cancer
treatment. Many integrative practices, however, remain understudied, with insufficient evi-
dence to be definitively recommended or avoided. CA Cancer ) Clin 2017;67:194-232.
© 2017 American Cancer Society.

Keywords: acupressure, acupuncture, breast cancer, complementary therapies, integrative
medicine, integrative oncology, massage, meditation, music therapy, stress management, yoga

Practical Implications for Continuing Education

> To make informed decisions on the use of integrative therapies in the oncology
setting, clinicians and patients should understand the level of evidence of
associated benefits and harms for each therapy.
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Bug UHTerpaTtmsHoO OHKONOTUMU

AHemua

«IeKapcTBEHHbIN cbop 6oTaHmyecknin» 333 , RG-CMH KombuHnposaHHbI 6oTaHmnyeckuin 334 , Shengi Fuzheng Injection 335

Tpesora / cHUXKeHMe cTpecca

Art Therapy 10336  KomnneKcHasa cTpaTterus BbIXKMBaHUA 237, DneKTpryeckas cTumynauma Hepsa 238 | Octeonatua 121,339 'MuodacumanbHbIn

penus 2L Pednekconorus 222,226,344 Taji-Ypy 346

Kapauomuonatus

N-auetunumcrenH 342

TowHoTa n pBOTa BCieaACTBUE XMMUoTepanmm

Akynpeccypa 248 , Apomatepanus 242, Agaricus sylvaticus 222, Cocculine (komnneKkcHbI romeonatuyeckuin npuem) 321 KomnaekcHan

cTpaTeruns sbixusaHua 337, Maccax 137, Hesacuueckaa ayauonporpamma 322,

KorHutusHbie paccrpoiictsa

MpupoaHas cpeaa 22, MHKro 6unoba 22,

3anop

Mporpamma camoynpasneHua 322

Denpeccua / HactpoeHue

Art Therapy 12, Biofield Healing 32¢, KomnneKkcHaa cTpatermsa BbixkmusaHua 237, CoQ10 327, IneKTpuyecKasn CTUMYNALMA
Hepsa 222, Gandoderma lucidium 228, ['yapaHa 221, lunHo3 322 , MynbTMMOAaNbHbI 332,342,360, 361 "MpyodacumanbHbii
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PYKOBOACTBO MO KNAMHNYECKOM NPAKTUKe A0Ka3aTeNbHOro

cR)nhCOb MCMNoab30BaHUA MHTErpaTMBHOM Tepanuu paka BO BPeEMA U
ena nocne e4yeHUna paka Moao4YHom xenesbl (2017 rop)
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HOBeJEeHYECKas Tepanus, TunHo3 288 | maccax 199, muodacumansupiii penus 4L | peduekcosnorus 226,344

Onco
Rehab

by D" Kupov

PYKoBOACTBO NO KAMHNYECKOW NPaKTUKE NOKa3aTe/IbHOMo
MCNONb30BaHUA MHTEerpaTMBHOM Tepanuu paka BO BpemMa U
nocne nevyeHuns paka mono4How xenesol (2017 ropn)
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CocTosAAHMe

Bug UHTErpatmsHoi OHKONOTUM

PDu3nyeckoe PyHKINOHMPOBAHUE

= T —

KoruutuBHas Tepanus 1uis pasyma u tena 2% | MysbikanbHas Tepanus 12
MynbruMozanbablii 232, Muodacuunansabiii penus 4L | Peduekconorus 22° | Yupasnenue

CTpeccoM U3 Taji-Uy 401,403 'Jiorg 13,121,152, 404

Toxkcu4HOCTD, BbI3BAHHAA JIY4Y€BOM Tepanuen

Dkcerpakt Adlay Bran 4% | Anbga-mase ¢ xuoii 4% | Aquaphor-Biafine-RadiaCare %97, kpem
Boswella 35 | kpem kanenaynnt 382498 pomamka %9 | kypkymun 410 | nmroramun 411 |
roMeonarndyeckue tabnetku 412 | men 412414 rypparanus 41° | maccax 41° | sMmynbcus Macino-B-

Boze 47, Ray Gel 18 | Dkcrpakr 3x0- Tpassl 412 | nentokcuduuine u Butamus E 420, 421

KauyecTBo Xn3Hn

Toueunoe 48, Guomons Healing %6 | kanenmyna kpem 82 | Cannabis 220, xopea skcrpakr 294
CoQ10 7 | kypkymunonnos 92 | snekrpuueckue Nerve Ctumysius 338 | Dnexrpo-tepanus 377
aeasHOE 27 | Ganoderma Lucidum 258 | Tunkro dopre 278 | ynpasisemoe BooOpaxenue 322
ucresnenne Touch 121 | Tomeomarust 3%4-3%  T'unnos 2, Jlazepuast Tepanus 229, PydnHoit
mumdoapenax 222, Maccax 68 | Menuranus %159 | Jipukenue 266397 MyspikanbHast

Tepanus 146 | Mynsrumoan 332,342, 361,367, 368, 398 i Mynprusuramun 2 | [TonspHas

teparus 370371 | Penakcarms 177178 | Shengi Fuzheng 232, xpsii akyner 2% | cost 282

TOJIIEP)KUBAIONIAS SKCIIPECCUBHAs IpymmoBas Teparus 4% | taij-yy 346,401 - 403

PYKOBOACTBO MO KNAMHNYECKOM NPAKTUKe A0Ka3aTeNbHOro

Snﬁcb MCMNoab30BaHUA MHTErpaTMBHOM Tepanuu paka BO BPeEMA U
ena nocne e4yeHUna paka Moao4YHom xenesbl (2017 rop)

by D" Kupov
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Complementary Therapies in Medicine
Volume 23, Issue 3, June 2015, Pages 309-317)une 2015, Pages 309-317

VIR
Influence of adjunctive classical homeopathy on
global health status and subjective wellbeing in

cancer patients — A pragmatic randomized
controlled trial #

https://doi.orgf/10.1016/j.ctim.2015.03.004 Get rights and content

Summary

Objectives

The use of complementary and alternative medicine has increased over the past
decade. The aim of this study was to evaluate whether homeopathy influenced
global health status and subjective wellbeing when used as an adjunct to
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BanaHue ,D,OI'IOI'IHVITE!'IbHOVI K/1aCCUYECKOM romeonaTtmm Ha rnobanbHOe CoCTosiHMe 340POBbA U

cybbeKkTMBHOe 61arononyyune y oHKONOrMYeckux naLMeHToB - MparmaTuyecKoe
paHAOMU3NPOBAHHOE KOHTPO/IMPYEMOE UccnefoBaHUE.

® LENU:

Ncnonb3oBaHMe KOMNAEMEHTAPHOM U anbTepHATUBHON MeaNLUHbI YBEIMYMIOCH 3a NocneaHee aecatunetune. Llenbio aaHHOro
nccnenoBaHma b6bino oUueHUTb, MOBAKANA M TOMEONaTMs Ha COCTOSAHME 30PO0OBbs B MMPE U CYOBbEKTMBHOE Baaronosyymne npu
MCMNONb30BaHMMN B KAYECTBE AO0MNOJIHEHUSA K TPAANLMOHHOM Tepanmn pakKa.

® [UN3AUH:

B aTOM nparmatnyeckom paHAOMU3UPOBAHHOM KOHTPOAUPYEeMOM uccneaoBaHnm 410 naumMeHToB, KOTOPble NOYy4Yain CTaHAAPTHYIO
aHTUHEONNACTUYECKYLO Tepanuio, 6bl I PaHAOMU3NPOBAHbI A1A NOAYYEHUS NN HE NONYYEHNA KNACCUYECKON roMmeonaTUyYeckom
AOMNONHUTENIbHOM Tepanumn B A0ONOJIHEHWE K CTaHAAPTHOM Tepanuu. MicchepoBaHue npoxoamano B MeanuUnMHCKOM yHUBepcuTeTe BeHbl, Ha
Kadenpe meauLUHbI |, B KIMHUYECKOM OTAENEHUN OHKONOTUN.,

® OCHOBHbIE PE3Y/1bTATDI
OCHOBHbIMU KPUTEPUAMM OLLEHKM BblIM COCTOAHNE 340POBbA B LIe/IOM U CybbeKkTMBHOE baarononyyme, oueHmBaemoe nauneHtamu. Mpu

Ka*KAOM M3 Tpex noceweHni (oagHo 6a3oBoe, ABa KOHTPO/IbHbIX NOCELLEHMS) NALMEHTbI 3aNO/IHAN ABE Pa3Hble aHKETbI.

® PE3V/IbTATDI:

373 nauneHTa A4ann No KpamHen mepe o4HO U3 TPeX U3MEPEHUN. YaydlleHne obLLero cocToAHUA 340p0BbA Mexay Bu3ntamun 1 m 3 66110
3HauYMTENbHO CUNbHEE B rpynne romeonatun Ha 7,7 (95% AW 2,3-13,0, p = 0,005) no cpaBHEHUIO C KOHTPOIbHOW FPYNMoN. 3HaYnTeNbHOE
pasainyme B rpynnax Tak»Ke Habaoaanocb B OTHOWEHUU CYObeKTUBHOrO 6aarononyyums Ha 14,7 (95% AN 8,5-21,0, p <0,001) B nonb3y
romMmeonaTM4ecKkoro no CPAaBHEHMIO C KOHTPOLHOM rpynnon. KOHTPOIbHbIE NALMEHTbI MOKAa3aAM 3HAYNTE/IbHOE YAYyYLLEHNE TONbKO B
c¥6beKTMBH0M H6narononyuymu mexxay nepsbiM U TPETbUM BU3UTAMMU.

BblBO/:
Pe3ynbTaTbl MOKa3bIBAKOT, YTO rnobanbHoe COCTOAHUE 300POBbLA U CY6'b€KTMBHO€ camouyyecTemne NauyneHToB pakKom 3Ha4YUTENBbHO
YNy4watroTCA, Koraa B8 4ONOJ/IHEHNE K 06bIyHOM TepPanmnMnM HasHa4daeTCca AONO/IHUTENIbHOE K/1aCCUYEeCKoe romeornaTtn4yecroe ie4yeHme.

- MeanUMHCKUIA yHMBepCUTET BeHbl, MeanUUHCKUIA GaKkynbTeT |, KIMHUYeCKoe oTaeNeHne OHKONOornK

- BeHCKUI MegUUNHCKNI YHUBepcUTeT, LleHTp MeanUMHCKOM CTaTUCTUKU, MHPOPMATUKN U UHTENNIEKTYabHbIX
cuctem, Bena, Asctpua

- MegmumnHckuii ueHTp Laape UeaekK, LLeHTp MHTErpaTUBHOM KOMNAEMEHTAPHOMW MeauLnHbl, Mepycanum,

OnCO U3panneb.
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Hac NpUBOAUT B TY TOYKY, KOTOPYIO Mbl CaMM CTaBUM

® YTO Mbl XOTUM?
® KakoBa «maeasnbHasa» moaenb naumeHTa?
® Peabunutauma n MHTErpaTMBHaAsA OHKONOTUS

Onco :
Rehab €©) PreventAge

by D" Kupov
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“UneanbHan” moaenb NaUUEHTa

B «MaeanbHOM» MYyTU OHKONOITMYECKOro NauyeHTa evYeHme A0/KHO HaUMHATLCA C TAKOro NOHATUA KaK

«npeppeadbunmtTauma», a npegpeabmunmtauma 4oa¥Ha Ha4MHaTbCA C NCMXOoTepanunm, U oHa A0/XKHA NepenTu

Yyepes KNacCcu4ecKyto Tpuaay neyeHmsa nMbo B TPETUYHYIO NPOPUNAKTUKY AN18 NpeaoTBpaLLeHnsa peunanBos,

NMbo B NananaTMBHYO nomollb. M Hawwm TexHonorum (Onco.Rehab) aonxHbl conpoBoXaTh YesoBeKa Ha

BCEX 3Tanax Jie4yeHus.

NTaK, 4TO e Mbl 06aBMM K KnaccMyeckon peabunmtaymu:

® MeTabo/10MHO-aKTUBALUMOHHaA Tepanus (B Tom ymcne dyHrotepanums, nulesblie 406aBKK, KOppEKLUA
NUTaHMA N 1.4.) + megmumHa rasos (02/03, CO2, Xe, H2, N2)

® doTo(CoHO)aMHammnyecKan Tepanus

® MoaynmpoBaHHanA aNeKTporunepTepmms

B npuHUKMNE, 3TO OTBET Ha BONPOC «YTO»?

Ho Bcex MHTepecyeT He TONbKO, YTO Mbl ie/laeM, HO U KaK, 3a4em, Novyemy 1, CaMoe IMaBHOoe: Halluu

pe3ynbTaTbl.

Onco .
Rehab @) PreventAge



Ob6Lwme n mecTHble BO3AENCTBUA B MHTErPaTUBHOM OHKOJIOTUU

e O6wme (cnuctemunbie): rasbl, AT, meTabonomHana Tepanumsa

e J/IoKanbHble, HO C CUCTEeMHbIM BBeAeHNEM: BUPOTEPANNA, KN1eTOYHblE
TEXHO/10MNA

e MecTHble (nOKanbHbIE): TMNEPTEPMMA, COHOAMHAMMYECKAA Tepanua

Onco )
Rehab ‘;) PreventAge
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“UneanbHan” moaenb NauUeHTa

[epBbIn AeHb

CKOPPEKTMPOBAH MO NMUTAHMIO N MUKPOINEMEHTHOMY cOCTaBy (MMHUMYM D3, menaToHMH)
B cocTosiHMM CNOKOMHOM (NoBbIWEHHOM) aKTUBaLUK (Ntobbim cnocobom)

Tpenunpyetca UITT

Monyyaet MHrIMbUTOpbI ayTodarmm

MonyyaeTt BHYTPMBEHHO/PEKTa/bHO O30H

BBoasaTcsa ceHcmbunmsartopsbl + cuctemHaa AT

Bapokamepa/nporynka/dusmyeckan Harpyska

JlazepoTtepanua (+TMmyc co CBOUM s1a3epom) + Y3 N0KanbHO

[Mneptepmunsa

Bonbluas yactb HeonepabenbHbix onyxonewn I, IV ctaamit noaaepXunBatoTca MMEHHO TaK. Peub MaéTt o
3/10Ka4eCTBEHHbIX HOBOOOPA30BaHMAX NETKUX, NEYEHU, MO3Ta, NOAKE/NYA0YHOMU XKenelbl, OpraHoB
PENPOAYKTUBHOW CUCTEMbI Y }KEHLWMH, NPEeACTAaTENbHOW Kenesbl Y MYXKYUH, LLIMTOBUOHOW Kenesbl,
XenygovyHO-KMLWIEYHOro TPaKTa, KOCTEW, CAPKOMbI.

Onco .
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“UpneanbHan” moaenb nauneHTa

BTopon aeHb

o UITT,

o H2,

o Xe,

® TPAHCKPaHUANbHAA MAarHMTHasa CTUMyNAUMA,

e /INKBOpOTEpanusa (KnetoyHasa Tepanma UAK aHanoru).

Onco
Rehab

by D" Kupov
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MbI CTa/In CMOTPETb, @ YTO MOXKHO Y Hac, B Poccum
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® 26 HOos6pA 2019 ropa B8 MuH3apaBe Poccmum npolwno 3acegaHue Npesnanyma HayyHoro coBeta
MuHucTepcTBa 34paBooxpaHenmna Poccnmckon Pepepauynn. Mo ntoram 3acenanmna Poctosckmm HUU
OHKOJIOTMW NOMOJIHUA CIMUCOK HOBbIX yuperkaeHn B cetn HMULL. PekomeHpaauum 6binn caenaHbl Ha
OCHOBAHMUM Pe3yNbTaTOB KOMMNJIEKCHOW OLEHKU AeATE/IbHOCTU MHCTUTYTA C YYETOM Hay4YHOW,
K/IMHUYECKon, 06pa3oBaTe/ibHON U MeXXAYHAPOAHOU AeATEeNbHOCTMU.

® denepasbHOE rocygapcTBEHHOE boaKeTHOe yuperkaeHmne «HaumoHanbHbIN MeaAULNHCKNIA
nccnenoBaTeNbCKUN LLEHTP OHKONOTMmn» MunHuctepcTaa 34paBooxpaHeHna Poccumnckom deagepaumnm
(®rey « HMUL, oHkonorum» MuHsapasa Poccum)

Onco .
Rehab @) PreventAge
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®drey «HMUL oHkonornmn» MuHsgpasa Poccum

HAYYHO-MPAKTUYECKAA KOH®EPEHUNA C MEXAYHAPOAOHbLIM YHACTUEM
«PYHOAMEHTAJIbHbIE HAYYHbBIE U NPUKNAOHBIE ACMEKTHI
AKTUBALUWNOHHOW TEPANMUU B OHROJZIOTNU»

NOCBALLEHHASA

85-JIETUKO POCTOBCROTIO HAYHHO-UCC/IEQOBATE/TIbCKOIO
OHROJIOTMYECKOIO UHCTUTYTA,

60-JIETUKO SKCMNEPUMEHTAJIBHOIO OTAENA,

40-NETUIKO OTKPbLITUA N1.X. TAPKABMU, M.A.yKOﬂOBOﬁ, E.5. KBAKMHOW
AJANTAUUOHHbBIX PEAKLUUU OPTAHU3SMA

POCTOB-HA-AIOHY

OnCO 15 AEKABPA 2016
Re_hab ‘;) PreventAge
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AKTUBALUMOHHAA TEPAIMAA

AUTIAOM
HA OTKPbITUE

#3AKOHOMEPHOCTH PAIBHTHA KAYECTBEHHO OTAMNAIOMMXCH
o6uMX HecneunGHIECKHX ARANTAUHONHBIX Peakumi opranusma*

B cootsercreuu ¢ [Monomenuem 06 OTHPBITHAX, u:oepovwn
¥ PAUMOHANMIATOPCKUX NPEANO) lNocyaapc
Cosera Munmctpos CCCP no genam v306peTenmit  OTHPLTHI ycuno-
amn, yro rpampane Cowosa Cosercumx Coumamuctmuecknx Pecny6nmn

FAPHABK NIOBOBL XAUMOBHA
YHONOBA MAPHUA ANEKCAHAPOBHA
HBAKWHA ENEHA BEOPHMCOBHA

CAGNANM OTHPUTHE, ONPEARNAEMOR CAGAYIOWER DOPMYNOA:

DHCNEPHMEHTANLHO YCTAHOBAGHA HEHIBECTHAR DaHEE 3AKOHOMEp-
MOCTL PASBUTHA KAYECTHEEHHO OTAMNBIOLMXCH OBLIX HeCheurdIYeCHMuX
BAANTAUMOMHEIX POANUMA OPraniaMa Ha AeRcTane HaKTopon BMeluMedn
W BMYTPEMHEA CPEAB, COCTOALLARA B TOM, TO NPH AGHCTEMM (IAKTOPOS,
uMeoLmMx cnabdyio (Noporosyio) au cpeaon (ymeperiyw) Guonori-
NECKYIO 8K 0CTh, BOIHMKAET Pas/ i KOMNNEHC WIMEHEHWH B
HEWPOIHAOKPHHHON CHCTEME B OOMEHe BRWECTB W COOTBETCTAeHHO
NOCTENEHHO® MNK BLICTPOR NOBLILLEHHE HECNBUHBUUECHOR PESHCTENT-
HOCTH OpranMsma.

Hactonuwee OTHpuTHE 3apervcIpuposano B [OCYAApCTBEHHOM
peectpe otepuituin CCCP 27 mapra 1975 r. 3a No 168 ¢ npuopurerom
3 oxrabpn 1969 r.

NPEACEAATENL FOCH

53

Dopwyia OTRPEITHS

Yeranornesn HeBeCcTias pance TAKOHOMEPHOCTL Py s OCTIOM WX
RECACLPHHSCKNX AAITUUMOMMBLIX PCAKLITH OPraIsMa ICTOBCKE M KMBOTHELX LOL 4CIIC L HIeN
RUCIIMEX M BRYIPCHHIX QAKTOPOB, JKTIOHAOIAACS B TOM, HTO NP HASANAHOM [0CTORHHOM
yrezmuenn  aclicrens  GaKTopa  HMa  OPrOMINM  MEAOREKA W KHROTIMX npoucm;un

TRIOE W FUT A peakumii; IPEHKE
CROKOMION  aX1HBALKMIE — PCAKUMN NOBMWCHAOR llmlumlll = PCAKUME CTpCCCs (ps.\mmu
TEPEARTHBALIG), @ NP JANbHENIEM YBETUYEHI BOAACHCTANA HAGTIOIIETCA 1IEPHOINECKOS
MORTOPCHIC LKA I anorr WX T

Hpunopurer ovkpbirns

20 vapra 1990, - 00 € HOAARCAHEN K DETATH KHETH ¢AZANTANOHRNC PCakimin i
PEIHCICHTHOCTL Opradnssa» (H33-80 PocTosekoro yuuscpenrera, 1990},

114 OCHOEAHIH YCTAHOBACHHMX B COOTBETCTRIN ¢ JCHCTRVIOUIMM JAXKOHOAATEISCTROM
UPABOBEIX NONOKEHIH YeTana Mesay mupoasan akaienns apropon aysuwx anepari w
WOGPETEIMIT BLLALE  HACIOAWEE  ONIUTOM KA OTKPRITHE  «3i P P
OCHOGUMY NECTCUMPUIECKIX P " x
OO OCUCMEUET CHEUHIX 1 6HYMPENIUX wmopoc»

FAPKABH JIIOBOBU XAUMOBHE

[Mpesnaent Poceniteroii nkuel
ECTEC (HEHRBIX HAYK

[pe ngrent MexayHapoanoit akanemun
ABTOPOB HAYYHBIX OTKPAITHIL I H300pey

© PreventAge’



[Mpobnembl aKkTUBaALlMOHHOM Tepanuu

e He CUCTEMHOCTb MblLLNEHNA aBTOPOB.

e Hann4yme pasHbIX NoAXo0008B

o AKTUBALUMOHHAA Tepanna — 3TO NCKYCCTBO Bpaya /1evynTb U
MbIC/INTb CUCTEMHO

e [Toaxoa npod Hasaposa n3 Ogeccel

Onco .
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NPUMEHEHME AKTUBALMOHHOW TEPATMUM B OHKOI0TUN

(no matepuanam a.6.H. Wnxnaposon A.N., PIrEY «HMWNU oHkonornm» M3 P®, 2016 roa)

® 1. AnA 3aWUThI OopraHnM3ma OoT nobo4yHoro ,DIEVICTBMFI cneynaabHONro NpoTnBoonyxoaesoro j1e4eHunA
— XUMNO- U ]'IY‘-IEBOIZ TEPANMUN U ONEPATUBHDLIX BMELLATE/IbCTB,

® 2. ANs YBEINYEHUA NPOTUBOOMNYX0N1EBOro 3pdeKTa;

® 3. B MPOMENKYTKAaX MeXay Kypcamu CNeumanbHOro ie4eHUA B Ka4eCcTBe aHTUCTPECCOPHOro
daKTopa;

® 4. AnA ynyyweHna npoLeccoB peabuantaumnm n ynyylleHUa KauyecTBa KU3HN;

® 5. 4/1A ne4yeHna n yaydquweHnAa KkavectBa KU3HN Yy NaulUEHTOB B 3alyLWEeHHbIX CTaANAX PaAKa 6e3
TPaANUMOHHOIO CneunasibHoOro 1e4eHumA.

® [IPUMEHAEMbIE CPEACTBA:
- 9KCTPAKT 2/1eyTePOKOKKA B Mporpammmpyembix pekmmax Ao3npoBaHUA;
- pmsmnyeckune Ppaktopbl (MM, KBY, HU10, CKIHAP — camocTOATENIbHO 1 B COYETAHUM)

Onco "
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The three questions most frequently asked by oncology
patients on this subject are:

1. Can the herbal remedy “fight” or "destroy” cancer cells?
2. Can the herbal remedy “strengthen” the body's immune system?

3. Can the herbal remedy relieve the side effects of chemotherapy,
improve wellbeing, help me feel better?

@) PreventAge
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PYHKUMNOHANTbHOE COCTOAHUE OPTAHU3MA [1PU CTPECCE

Tumye - B Cragum cTpecca:
ﬂéf 3-0, NP4, H-4
KPoBou3AUSHUS B .- K mPaKme 1. Peakuus TpeBoru (ymeHblueHMe TUMYCa, NEMNKOLMUTO3,

KpoBoun3nmaHmAa u A3ebl B XKKT, noBbllLeHMe ceKpeumnmn rnoKo-
KOPTUKOMAHbIX TOPMOHOB, YrHEeTEHUE CeKkpeummn
MWHEPANKOPTUKONAHbIX FOPMOHOB, YrHETEHb! LWMTOBUAHAA U

Pe3Koe 3anpederbHoe

§o30YmoeHuE S moPmomenue NONOBbIE }Kesesbl);
2. Cragmsa pesncTeHTHOCTM (MOBbILWEHA YCTONYMBOCTb K BPEAHbIM
[uno®us AR CTf‘VTf‘{ y
Y2y AKTr- BO34ENCTBUAM, HOPMaN3aLuma AeATe/IbHOCTU XKenes

Uumobudhag BHYTPEHHEN CEKPELMUN U TUMUKONMMGATUYECKOM CUCTEMDI);
KEne3a ‘ 3. Crapua uctoweHusa (NOBTOPHOE YrHeTeHMe 3aLUTHbIX CUCTEM

MK~y OpraHM3ma, NoBblLlIEHUE CeKPEeL MU INTIOKOKOPTUKOUIHbIX
Hadnoueynuku ‘ r"“* FOPMOHOB, YTHETEHUE CEKPELUN MUHEPANKOPTUKOUAHbIX
Monobvie »xene3bl GD@ | FOPMOHOB, CHUXKEHA aKTUBHOCTb LUTOBUAHOM U MNOMOBbIX

wrenes, yrHeteHa MMMyHHAaA CMCTeMa)

Komnnekc nsmeHeHun B opraHnuame npu ctpecce (cxema). PE3aUCTEHTHOCTb CHUXKEHa B CTaAUAX TPEBOTM U UCTOLLLEHMS, MNOBbILWEHA B
CTaguun Pe3nCTEHTHOCTU. DHEepPreTUYecKme TpaTbl BbICOKU. [POTMBOBOCNANNTEIbHbBIN NOTEHLUMAN PE3KOo NoBbiweH ( B CTaAnAX TPEBOTU U
NCTOLWEHUNA) C YTHETEHMEM AaKTUBHOCTM 3aLUTHbBIX CUCTEM.

Onco )
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OTKPbITUE TI. CEJIbE

OTKPbBbITUE J1.X. TAPKABM

KonmnuecTteo (cmna) Bo3gaemcrems

>

? I
l)

CTpecc

::>>Tpenupoexa

KonunuecTBo (Ccvna) Bo3aencrems

T

AKTnMBaumnsa

CTpecc
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e D
CUrHanbHble NYyTU, KOTOPbIE K/IETKA BK/ZIKOYaAET U UCIOJIb3YET,
OKa3aBWUCb B COCTOAHUN CTpeCCa.

1.

nospexaeHune [JHK, BbI3aBaHHOE XMMMOTEPANMEN, paanaumen, nmbo apyrumu pakrtopamm,
CO34a0WMMN TaK Ha3blBaeMbll OKCUAATUBHbBIN CTpecc. B oTBET Ha HEro KNeTKa BK/IKOYaeT C 04HOM
CTOPOHbI Nporpammy penapaymnu, «nodnHKM» AlHK, a B HEKOTOPBLIX CAy4aAaxX — nporpammy
camoybuimnctea namn anonTtosa (OpraHM3mM «CYUTAETY, YTO Aydlle N36aBUTbCA OT NOBPEXKAEHHbIX
KNEeTOK, YeM NN0AUTb UX MOTEHLMANBbHO ONAacHOE NOTOMCTBO). Bcem 3TUM «3aHMMAETCA» CUTHa/IbHbIN
NyTb, NOYYUBLUMIN Ha3BaHMe pP53. Ho y onyxoneBbix KNeToK p53 noyTn Bcerga BbIKAOYEH, MOCKO/IbKY
NnpnobpecTn 3n10Ka4eCcTBEHHbIE MyTaL MM, HE NOTEPAB anonTo3a, — TPYAHO.

http://genescells.ru/news/rakovyie-kletki-unichtozhit-v-zarodyishe/
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e ..

CuUrHanbHble MyTH, KOTOPbIE K/IETKA BKAKOYAET U UCMO/b3YET,
OKa3aBLLMCb B COCTOAAHUM CTpecca.

2.

TeEMMNePaTYpPHbIA CTPECC, OTBETOM KOTOPOMY C/YXKUT CUFHANbHbIN NYTb, Ha3blBaE€Mbli «TEN/I0BbIM
LLOKOM», — KOT4a K/J1eTKa BKAOYaeT CMHTEe3 HOobLLIOro Yncaa cneunanbHbix 6en1KoB, KOTOpble He AatoT
ApYyrMm benKkam TepAaTb NPaBUIbHYIO CTPYKTYPY, @ KAeTKam, roBopsa obpa3Ho, — npeBpaLllaTbCca B
KpyToe sinLo. B onyxonesbiX KNETKaX 3TOT CUTHAIbHbIM NYTb, KaK NPaBU/IO, NOCTOSIHHO aKTUBEH,

MOCKO/IbKY OHW BCe BPEMS NMPOM3BOAAT Maccy «6pakoBaHHOro» 6enKka n ero BblK/lOYEHME ANA TAKOMU
K/IETKM OMNacHO.

http://genescells.ru/news/rakovyie-kletki-unichtozhit-v-zarodyishe/
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e ...
CuUrHasbHble NYyTU, KOTOPbIE K/IETKA BK/ZIKOYaAET U UCIOJIb3YET,
OKa3aBWUCb B COCTOAHUN CTpeCCa.

3.

HexBaTKa KMCNopoaa. B oTBeT Ha Hee HA40 CPOYHO NEPENTU Ha Apyron meTabosnsm, BMecTo
AbIXaHMA — HA IMIMKO/IN3, OCTAHOBUTb AeNeHne, U YTOObl HE TPATUTb INLLHIOK SHEPTUIO, HYKHO
BK/IIOUNTb GaKTOPbI, Bbi3blBatOLLME POCT HOBbIX COCYA0B, A0CTAaBAAIOWMX KNCI0POA. DTUM 3aHMMaETCA
CUIHANbHbIN NYTb, «pyKoBoanmbin» benkom HIFlanbda. OH TaK¥Ke NOCTOAHHO BKAOYEH B
H6ONbLUMHCTBE OMyX0/1en, KOTOPbIM BEYHO HE XBAaTaET KNC/I0pOAa M3-3a TOro, YTO KPOBEHOCHbIE
COCyAbl, KaK NPaBuU/I0, HE MOCMNEBAIOT 3@ ObICTPOPACTYLLEN OMYXObIO.

http://genescells.ru/news/rakovyie-kletki-unichtozhit-v-zarodyishe/
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CUrHanbHble NYyTU, KOTOPbIE K/IETKA BK/ZIKOYaAET U UCIOJIb3YET,
OKa3aBWUCb B COCTOAHUN CTpeCCa.

4.

OTBET Ha NoABMEHMNE BHELIHEro Bpara — MHGEKLUMOHHbIX areHToB. OH CBA3aH C BK/JIOYEHUEM
MMMYHUTETA, Kak BPOXKAEHHOrO, He Tpebyollero npeasapuTeNbHOro obyyeHuns, Tak n aganTUBHOTO,
OCHOBAHHOIO Ha NOABAEHUU UMMYHHbIX KIETOK U aHTUTEN, CNeLnanbHO HanpaBaeHHbIX NPOTUB
YYXUX aHTUTEHOB. 34€eCb LLeHTPasibHYIO Po/b UrpaeT 6enok HP-kannab, KOTOPbIN TaK»Ke NOCTOAHHO

aKTUBEH B NoAaBaAtolemM 6ONbLIMHCTBE ONYX0/1IEeN, NOCKO/bKY AEeaeT UX YCTOMYUBbLIMU, B YAaCTHOCTH,
K TOMY *Ke anonTosy.

http://genescells.ru/news/rakovyie-kletki-unichtozhit-v-zarodyishe/
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PEAKUMA TPEHMPOBKWN — OBLLAA HECMELMNPUYECKAA
AOANTAUMOHHAA PEAKLUAA HA C/IABbIE PASOPARUTENN

Ctaguu peaKuuu TPEHUPOBKMU:

Tumyc 1
N-N, 3-N, N®P-N, H-N .
KpobousausHuo Hem

2.
MOPMOMEHLE
(s AKTrR rrr-d
Yumobulras 3
weaesa N :

K-N

' M
Hadnowe YHuUKUY [k~N

foroBsie weresbt P

CTtapguna opueHTUPOBKMU (LLIMTOBUAHAA Kenes3a He YTHEeTEHA, YMEPEHHO
NOBbILWEHA aKTUBHOCTb MOJIOBbIX }Kenes, rMNoKoarynauus,
oxpaHuTesnbHoe TopmokeHue B LUHC);

Ctapgua «nepecTtporKu» (CHUKEHUNE CEeKpeLnn TNMIOKOKOPTUKOUAHbIX
FOPMOHOB 40 YPOBHA HOPMbI, MOBbILEHUE Cekpeunn
MUHEPANKOPTUKOUAHbBIX FOPMOHOB, NOBbILWAETCA aKTUBHOCTb TUMMKO-
NMMMPaTNYECKON CUCTEMDI);

Ctapgua «TpeHnpoBaHHOCTU» (TUMyC yBennyeH B 1,5-1,8 pasa, umcno
nmmoountos B6/1M3K BEPXHEN FrPaHULLbI, CHUXKEHNE COAEPrKaHUA
MIOKOKOPTUKOMA0B A0 YPOBHA HOPMbI, COAepKaHMe MUHepan-
KOPTMKOMAO0B HEMHOIO NOBbIWEHO, NpeobnagaHue NpoLeccos
aHab60/11M3Ma, NOBbIWEHNE aKTUBHOCTU 3aWMUTHbIX CUCTEM OPraHM3ma)

KomnneKkc nasmeHenun 8 opraHusme npu peakumm TpeHUpPoOBKKU. lNaccMBHaA Pe3UCTEHTHOCTb NOBbIWEHA B CTaAUN OPUEHTUPOBKU, aKTUBHAA PE3NCTEHTHOCTb
CywectBeHHO nosbilWweHa B CTaaAnN TPEHUPOBAHHOCTH. 3HeprequeCKme TPaTbl MUHMMAJIbHbI. yN\epeHHO nosblleH ﬂpOTMBOBOCHaﬂMTEHbeIﬁ noTeHLU AN B
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PEAKLIA AKTVBALIVIN — OBLUAA HECMELIMOUYECKAA
AIANTALUMOHHASA PEAKLIMA HA PA3OPAYKUTE/IN «CPEOHEM» CUbI

Tumyc -
J1=N; 505N, nw—4 Hy
KpoBouzausiHull Hem

YmepeHHoe
PU3UOAQ2UYELKDP

»2;«‘ rrr-4 cTr-4
AKTI=N rTr-A
(ljumobudras @44

MeAesa :35.6 A

Hadno4eyHuKu [N
NoroBbie weressr P A

funo®us’

Craguun (I)OpMI/IpOBaHVIﬂ peaKunn akKtusauunun.

1. Craama nepsuuHoii akTMBaLMKM (TUMYC yBennueH B 2-2,5 pasa,
npeobnagaHne cekpeunumn MMHEPANKOPTUKOUAHbIX TOPMOHOB, CEKpeL s
[/TIOKOKOPTUKOUAHbIX TOPMOHOB Ha BEPXHEN rPaHULLE HOPMBbI,
ypaBHOBeLeHbl GYHKLUN CBEPTbIBAOLWEN N aHTUCBEPTLIBAOLWEN CUCTEMDI,
NOBbIWEHO TKaHeBOE AblXaHWe, NoBbiwWeHne cnHTe3a PHK B TKaHAX,
noBbliWweHne obuiero 6enka B TKaHAX MO3ra, NeYeHun, CbiIBOPOTKE KPOBMU,
ymepeHHoe pusmonormnyeckoe BosbyxaeHme B LUHC, akTmBauma 3aWUTHbIX
CMCTEM OpPraHM3Mma);

2. Cragma cToiKoWM akTMBauum Mo cTeneHn BbipaxKeHHOCTU U3MEHEHMWIA
Pa3/INYaloT:

a) 30Ha «CNOKOMHOW» aKTUBALUMU;

6) 30Ha «NOBbILEHHOW» AKTUBALUN.

KomnneKkc nameHeHu B opraHM3me Npu peakunm akTuBaummn. AKTUBHAA PE3UCTEHTHOCTb CYLLECTBEHHO NOBbILWEHA B CTaguu
NepBUYHOM aKTUBALMKM U OCOBEHHO B CTaZANM CTOMKOM aKTUBALMWN. IHEPreTUYeckne TpaTbl yMepeHHO noBbiweHbl. CywecTBeHHO

Onco
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nosbileH I'IpOBOCI'IaJ'IMTe}'IbeIﬁ noTeHuuasa opraHnU3Ima.
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3BOIOUMA NPEACTABNEHUN O

LLIkana
OTHOCUTENbHbIX
Be/IMYMH (bonblue
CTPECCOpPHOMN —
MeHblle — U eLe
MeHbLUe) oTparkaeT
TO/IbKO OAHOKpPATHOEe
yepenoBaHue
YyeTblpex
afanTauMOHHbIX
peaKkymii:
TPEHUPOBKMY,
CNOKOMHOWM
aKTUBauMu,
NOBbILLEHHOMN
aKTMBaLWK, cTpecca.
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- Crpecc
NoaLILaNMER AKTHRALMA

CNOKORHAR AXTHRAUNA
] Tpeunpoexa

C

T
ALLARARAANNNNN

5 OBLLEM ALAMTALIMOHHOM

OpgHaKo cywecTtByeT
OFPOMHbIN
AMNana3oH BEJINYUH,
B npeaenax
KOTOPOro opraHu3m
cnocobeH oTBeYaTb
obwen peakuunen,
T.e. WKana
abCcoNtoTHbIX
3HAYEeHUM
[ENCTBYHOLWMX
dbaKTOpOB.
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- (V) = v
CooTseTcTBue [eproanyeckom cucTemMbl peakLmii u
I'IepMO,LI,MHeCKOH CUCTEeMbl XMMUYEeCKUX a1IeMeHTOB

MPUHUWMN NEPNOANYHOCTU — 0bwiuimt AnA 3KMBOM N HEXKUBOM NpUpoabl. 0 OTHOLIEHMIO K aAaNTaLMOHHbIM PeaKLUAM 3TO HOBbIM
NPUHLMMN, HO OH XOPOLLO U3BECTEH B APYrnx obnacTtax, n B nepsyto ovepeab — u3 Mepunogmyeckoro 3akoHa .M. MeHaeneeBa:
NepmnoanYecKkoro NOBTOPEHMA 3TIEKTPOHHbIX KOHOUTYPALMN U XMMUYECKMX CBOMCTB 3/1IEMEHTOB MO Mepe BO3PacTaHMs aTOMHOIo
Homepa. YPOBHU peakTUBHOCTU [Tepnoanyeckon cuctemMbl aianTaLMOHHbIX peakLuii COOTBETCTBYIOT NEPMOAAM, A PEaKLUUMN — paaam
MNepuoanyeckoun cuctembl .U. Mengeneesa.

Meprnoanyeckaa cuctema aganTalMOHHbIX peakuun ABNAETCA 3BONIKOLUMOHHO 3aKpenuslienca anddpepeHumnpoBaHHON BUOIOrMYeCcKH
LenecoobpasHoi CUCTEMON OTBETOB OPraHM3Ma Ha Pa3Apa*KMTeIn Pa3HOM BEIMUYMHDI, Kak abCcontoTHOM (YypOBHM peakTUBHOCTH), TaK
N OTHOCUTENbHOM (peaKumm Ha KaxKaoM YPOBHE), T.e. MHCTPYMEHTOM peryasuum romeoctasa.

C NOHUKEHMEM YPOBHA PEAKTUBHOCTU — TO €CTb, C YBe/IMYeHnem abCoNTHOM BENMUYMHBI AeNCTBYOWEro GpakTtopa — B KaXKaom
peakuum NoABAAIOTCA U BO3PACTAOT NPU3HAKM HANPAXKEHHOCTU, AECUHXPOHM3aLMMN PaboTbl NOACUCTEM OpPraHU3Ma, YMEHbLLAETCA
Aona aHabonnsma, ysennumeaetca — Katabonmsama, cHmkaetca K/ sHepreTtnyeckoro obmeHa (Bce 3aTo — B npeaenax naTrepHa ans
KaXKA0M AaHHOM peakuunm)

T, |CA, 1A, |C. Li [Be|B | C [N |[O |F [Ne
T, |CA,|TIA, |C, Na|Mg| Al|Si|P |S |CI| Ar

T, [CA;| A |C, K |Ca|Ga|Ge|As|Se|Br |Kr
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CxopacTBO U pa3ninumMe 0Og4HOUMEHHbDIX peaKLuii pa3HbIX YPOBHEN:

o’ fiHliiIIITTTT
i (WIATARARRRRNRNY
]

dopmyna KpoBu (npu coxpaHeHUn % nd, U3SMeHeHne NPM3HaKoB
HaNpPAXKeHnsA);

TUMUKO-IMMaTnUeCcKana cuctema (bonbluee yBesIMYEHUE TUMYCA
npu akTuBaummn Ha BYP npu ctpecce — min Ha HYP, max Ha BYP );

1.
LT
2.
3. opraHbl 3HAOKPUHHOMK cuctembl (Kopa HagnodyeuyHnkos MK/TK
4.
5.

oA TAAMMANNANNAN

A
| \\“\\\\\\\Q\\%‘ =

max Ha BYP 3 B-on Ar);
JHepreTuyeckum metabonusm;
YPOBEHb PEe3UCTEHTHOCTM.

ALY
ALEARARRRARRRANY
e

Y A
ALAARAARRRARRNY

[0 3040 nnnpo-
ALY 44T (%)
ALALRLARARRRNS “- rase YenoBeK B TeYEHUU KU3HU NOAHUMAETCA NO «K3TaKaMm»

Mlossusncan axTwastymn BCe Bbllle U Bbllle — Hd HU3KNE YPOBHUN PEaKTUBHOCTMW.

Cnoko#Han aKkTBaLws

[ Tommposea AKTMBALMOHHAA Tepanma cnocobCcTBYeT «CNYCKY C

3Tar*ka» B Ntobom Bo3pacTe (CcTpenka BHU3):
BOCCTAHOBNEHUIO 60/1iee BbICOKUX YPOBHEMN

Onco €aKTUBHOCTU 1 340POBbA. _
Rehab P AoP ‘;)Preventﬂge



dopmeHHble 3n1emeHTbl, % OTHOWeHue

ajanTauMoHHOMN numdouutbl/cermeHTOAAEpHbIE
peakuuu
basodunbl  do3nHOGUADI Manoukn  CermeHtosagep Jiumooumtbl MoHOUMTbI ApMOHM3MpPOBAHHA HanpAXKEHH
Hble A peakuua ana peakuma
MOHOUMTbI
Crpecc 0-1 0-4 1-7 82-62 1-19,5 4-8 0,07-0,31 0,07-0,58
TpeHupoBKa 0-1 1-4 1-5 73-54 20-27 4-7 0,27-0,52 0,26-1,17
AKTUBauus: 0-1 1-4 1-4 65-40 28-45 4-6 0,45-1,12 0,44-3,0
CnoKoiHas 0-1 1-4 1-4 65-49 28-33,5 4-6,5 0,45-0,64 0,44-1,43
aKTMBauuA
MoBbilweHHan 0-1 1-4 1-4 49-40 34-40 (45) 4-6 0,7-1,12 0,57-3,0
aKTMBauuA
MNepeaKTusBauyua 0-1 1-4 1-4 49-40 40(45) wn 4-6
(Crpecc) BblLle
Onco ;
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B

UEHKa yposHell peakmusHOCMU NO 8bIpaxeHHOCMU Npu3
HanpAX<EéHHocmu 8 seliKouumapHou gpopmyise

KnetouHble anemeHTbl CTeneHn HanPAXKEHHOCTH
I 1
MoHouuUTbI 5-7 7,5-8,5 9,0-11,0 11,5-15 >15
4-45 3,0-3,5 2,0-2,5 <2
3o03uHopUnbI 1-4,5 5,0-6,0 6,5-8,5 9,0-15,0 >15
0,5 0,5 0 0
Basodunbl 0-0,5 1 1,5 2,0-3,0 >3
ManoukosaaepHbie HeUTpodubi 3-5,5 6,0-7,0 7,5-9,0 9,5-15,0 >15
2,0-2,5 1,0-1,5 0,5 0
O6uwee uncno neiikounTos 4 - 6x10° 6,1 —6,5x10°3,7 — 4,0x10° 6,6 — 7,9x10° 8,0 — 10,0x10° >10x10°
3,2 -3,6x10° 2,9 -3,1x10° <2,9x10°
JononHutenbHble cBeaeHUA 1 — 2 nnasmaTuyeckne KNeTku bonee 2 nnasmaTmyecKkmx

KNETOK UK NosiBNeHue
He3penbix popm

ToKkcoreHHasa 3epPHUCTOCTb HeT HeT B €4MHUYHbIX KNeTKax B NO/IOBMHE KNETOK MOYTU BO BCEX KNETKaX
HeiiTpodpunos
Hanbonee 6naronpuatHoe BnharonpuaTHoe coyeTaHue YnosnetsoputenbHoe Cutyaums Tpebytouan Cutyaumsa Tpebyrowan
coyeTaHue (naean) (eweé 3goposbe) coyeTaHue (eweé 340poBbe) KoppeKLumnm HEOT/IOXKHOWN KoppeKLmn
YPOBHU PEaKTUBHOCTU OueHb BbICOKUI BbicoKuit CpeaHui HusKknit OueHb HU3KKUI

Onco :
Rehab €©) PreventAge
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OnTumanbHasa CMHXPOHMU3aUMA paboTbl NnoacucTem

MoBblweHHaA aKTUBALUA BbICOKUX YPOBHE peaKTUBHOCTH

NaoeanbHoe 300p0BbE

CnokoiHan dKTBauunAa BbiICOKUX ypOBHeﬁ PE€aKTUBHOCTU

3p0poBbe

MoBbileHHaA U CNOKOWHAA aKTUBALUA CpeaHUX YPOBHe
peaKTUBHOCTU

3[0poBbe

PeaKuuna TpeHMPOBKU BbICOKUX U CpeaHUX YPOBHEﬁ PEeaKTUBHOCTU

HWXHAA rpaHnL,a HOpPMbI

MoBbiWweHHaa U CNOKOIHaA aKTUBALMA HU3KUX YPOBHEW; TPEHUPOBKMU MpenbonesHb
CpeaHUX U HU3KUX YPOBHeI; CTpecca BbICOKUX YPOBHEN
PeaKuua NnoBbiLLEHHOM U CNOKOMHOM aKTUBALUM OYEHb HU3KUX BonesHb

YPOBHE peaKTUBHOCTU; TPEHUPOBKU HU3KUX U OYE€Hb HU3KUX
YPOBHEM; cTpecca cpeaHuUX, HU3KUX YPOBHEN

Huskne n oueHb HU3KMNE YPOBHU PEAKTUBHOCTU

bonesHb, TepMUHANbHbIE COCTOAHMA

Onco
Rehab

by D" Kupov
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3 00poBbA ("CUrHaNbHbI

NMMPOLMTOB B NEMKOLUUTAPHON popmyne)

MNMoBbiweHHaA aKTUBaLUA CnoKoiHana aKkTuBaums TpeHunpoBKa NepeakTuBauua

Xopoulee 340poOBbe Xopolulee 340poBbe He 60one3Hb 1 He 3aopoBbe  bonesHeHHoOe cocToaHMe BbiparkeHHaa 60n1e3Hb
YcTonumBoe coCcTosiHme CHMXXeHne yCTOMYNBOCTH BbiparkeHHOe CHUXeHune Hu3Kaa ycTomumBoCTb Taxénoe cocTtoaHue
OpraHn3ma OpraHn3ma YCTOMYMBOCTMN OpraHnU3ma OopraHusma
YpoBeHb 300poBbA 6400 — YposeHb 3g0p0BbA 3200 — YposeHb 300poBbA 1500 —  YposeHb 300poBbA 600 —  YpoBeHb 340p0BbA MeHee
3200 1500 600 300 200
Numoountsl 34 —40 Numoountsl 28 — 34 Nvumoountbl 20 — 28 NumdounTtobl cebiwe 40 Numobountbl meHee 20

Onco ;
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pogeccopy

TpeHUpoOBKa CnoKouHan NMoBbiWeHHanA
aKTuBauua aKTuBauua
OuyeHb BbICOKUMN 0-4 5-8 9-12 13-16
BbICOKUM 17-20 21-24 25-28 29-32
CpepHuni 33-36 37-40 41-44 45-48
Huskumn 49-52 53-56 57-60 61-64
OuyeHb HU3KU" 65-68 69-72 73-76 77-80
Onco
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BECTHHUK OU3UOTEPAIIMU U KYPOPTOJIOI'MU Ne 3, 2019

Estimate the age of the patient 8 — -
175 ]
=
t 7
o
= 6 -
g
2 4 £ 3
= .
. fa1+—
sustained rejuvenation 3-6 months 9 Tewimto g 3 A
o [ S s dos - J . o 1
1 50 100 180 <200
45 65 AGE 85

Pucynoxk 22. [1IaGrion u3MeHeHhs aJanTalMOHHOrO BO3pacTa B epHo Kypea O30HOTEPANUH U B TEYEHHE MOJYI010BOr0 IEPHUOA MOCIC Kypca.
[udpamu 1- 4 0603HaTEHBI OCHOBHEIE JTallbl U3MEHCHHUH aqaNTAHOHHOTO BO3DACTA, PA3BHBAIOIIMECH B XO/€ KYPCa 030HOTCPAIIMH. |- COBCTBEHHO Kypc
030HOTepanyu. IIpomommKuTeabHOCTS Kypea - 1-2 Hemenu. 2- NepHoI alanTaudOHHOT0 OMOTOKEHHS IIPOIOIDKUTEIBHOCTh 3-6 Mecsna, 3- nepuoy, CIIOH-

TaHHOTO BOCCTAHOBICHUsL UCXOIIIOTO BO3PACTA IPOAOKUTENEHOCTRIO 2-3 Heent, 4 — NCPHOJL yXYAIEHHS COCTOSIINS 310POBbI NAUHMCHTA («CHHAPOM
OTMEHEI 03011a).

[To maHHBIM OJHOTO U3 CTAPEUIINX COBETCKUX remaronoros — H. A. lllynbia, B Topl MakCUMyMa 1

MHHUMYMAa COJTHEYHOW aKTUBHOCTHU CPEIHUN YPOBEHD JICMKOIIUTOB B KPOBU YEJIOBEKA HEOJUHAKOB.
OnCO Hawnbonbive ero nepemnajabl 0TMEYAIOTCSl B CEBEPHBIX IIUPOTAX, TJ€ UBMEHEHHS COTHEYHOM
Reha b aKTUBHOCTH CKa3bIBAIOTCS CHJIbHEE — Bellb 3eMJlsl OOMBIION MarHUT M OCHOBHAS Macca ‘:) PreventAge
by D" Kupov KOPITYCKYJISIPHBIX TTOTOKOB BTOPraeTcsi B 36MHYI0 aTMoc(epy B paiioHaxX, OJTM3KUX K MOJIOCAM.
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OCOBEHHOCTW AKTUBALIMOHHOW TEPAMW NMPU OHKO/TOrMYECKUX

3A50f| EBAH MHX (Fapkasu J/1.X. AKTUBALUMOHHAA TEPATIMA AHTUCTPECCOPHbIE PeaKkuUMmM aKTUBALMM U TPEHUPOBKM U UX
MCMONb30BaHME ANA 0340POBEHMA, NPOPUNAKTUKM U nedeHna. TaraHpor, 2005)

® 13 AnTepaTypbl N COBCTBEHHbIX UCCNEeA0BaHUN YyKe Obl10 M3BECTHO, YTO Yalle BCEro POCT OMyXonu
nponcxoanT Ha $oHe cTpecca u ctpecc cnocobeTByeT pocty onyxonn [Cenbe, 1972; lapkasu, 1969;
Onnbman, 1987; n ap.]

® OpraHM3M-OMyXONeHOCUTENb, NMOKa *KUB, NPoAoAKaeT bopoTbCA U pPa3BMBATb AHTUCTPECCOPHbIE
peakuun, npexae BCEro HAMNPSXEHHYI pPeakumto akTUBAUMKM HU3KUX U OYEeHb HU3KUX YPOBHEWU
peakTuBHOCTU. Ewe cnoxkHee — npu pa3sutum nmmdponponndepaTuBHbix 3aboneBaHun,
HanpUMep HEeXOAMKCKUHCKMX numPom. lpn HUX 4acTo pa3BMBAETCA NepeakTmBauusa [[apKaswy,
KBaKuHa, 1990a; Amnpanetos, 2002; lapkasu, KBakuHa, KyabmeHko, LLnxnaposa, 2003]. NMocKonbKy
nepeakTMBaLUMA 4YacTO «CPbIBAETCA» B CTPECC, TO «HA MYTU» MOTYT BCTPETUTbLCA aHTUCTPECCOPHbIE
peakumn, OonblUen 4YacTblo HanpAXeHHble. Takne peakumMm He OKa3bIBAlOT CYLWECTBEHHOrO
NPOTUBOOMNYX0AEBOro AencTemA. Peakuma nepeaktusauumn (npoueHt numdouutos 6onbwe 40-
45%) cnocobcTByeT poCTy ONyX0/u U nNpoueccam MmetTactasmpoBaHus.

Onco )
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OCOBEHHOCTU AKTUBALUMOHHOW TEPAMNW NMPUN OHKOOIMMYECKUX

3A50f| EBAH MﬂX (Fapkasu J/1.X. AKTUBALUMOHHAA TEPATIMA AHTUCTPECCOPHbIE PeaKkUMM aKTUBALMK U TPEHUPOBKM U UX
MCNO/Ib30BaHMe 414 0340PO0OBAEHNSA, NPOPUNAKTUKN U nedeHuna. TaraHpor, 2005)

® KaKue Xe peaKuumn HY>XHO UCNO/1Ib30BaTb NPU JIe4EHNU OHKOJIOTMYECKUX NaLueHToB?
® B nepsylo ouepeab, HYXKHO CTPEMUTLCA K BbI30BY peaKuuii CNOKOMHOM aKTUBaL UK -  0cobeHHo
NOBbILWEHHO aKTUBAL MU BbICOKUX YPOBHEN PEeaKTUBHOCTM.

® OpHaKo BbI3biBaTb M 0COOEHHO ANNTENBHO NOAAEPKMNBATL Y ONYXO/IEHOCUTENIEN PEAKLUIO aKTUBALU MU
oKa3anocb TpyaHo (Fapkasu /1.X., 1968, 1969; lapkasu J1.X., KBakuHa E. b., Ykonosa M.A., 1979)

Onco )
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OCOBEHHOCTU AKTUBALUMOHHOW TEPAMNW NMPUN OHKOOIMMYECKUX

3A50f| EBAH MﬂX (Fapkasu J/1.X. AKTUBALUMOHHAA TEPATIMA AHTUCTPECCOPHbIE PeaKkUMM aKTUBALMK U TPEHUPOBKM U UX
MCNO/Ib30BaHMe 414 0340PO0OBAEHNSA, NPOPUNAKTUKN U nedeHuna. TaraHpor, 2005)

® PeaKuusa Ha cnabbi pas3aparkutenb—peakuma TpeHnpoBkU (Mfapkasun J1.X., 1969; KBakmma E.b.,
Ykonosa M.A., 1969) — nmeet TaKkKe CBOM KOMMJEKC U3MEHEHWNIN, OTAINYAOLWMINCA OT CTPecca 1 oT
peakumn akTnBaumm, 6e3 NpPmM3HaKoB CYyLLLECTBEHHOM CTUMYNALMU U YTHETEHUA.

® CyLlecTBEHHOro NPOTMBOOMNYXO/IEBOrO AENCTBMA PA3BUTUE 3TOM peaKkLU MM He OKA3bIBaET,
OTMEYAEeTCA N1LLb TOPMOXKEHME POCTa ONYXO/IN B 3KCNepumeHTe. Peakumna TpeHMPOBKM OKa3anacb
naxe 6onee apPpekTMBHOMN, YEM peaKkUUa akTuBaumm, B 6opbbe ¢ Hanbonee yacto
BCTpeyatowmmca NnoboYHbIM AENCTBUEM XMMMO- U NY4EBOWN TEPANMM OMYXONEN — PA3BUTUEM

NNIeUKOMNeHum.

https://vrach-profi.ru/o-nas/statya-aktivacionnaya-terapiya-v-onkologii/
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OCOBEHHOCTU AKTUBALIMOHHOW TEPAMMK MPU OHKONOMMYECKUX

3A50f| EBAH MHX (Fapkasu J1.X. AKTUBAUMOHHAA TEPAMMA AHTUCTPECCOPHbIE PeaKkuMmM aKTMBaL MM U TPEHUPOBKM U UX
MCMONb30BaHMeE AN1A 0340POBEHMA, MPOPUNAKTUKM N nedeHns. TaraHpor, 2005)

® Bbi3bIBaTb U ANINTENIBHO nognepxnBaTtb NOBbILUEHHYHKO aKTNUBAUWNIO Y J'II-O,EI,EVI Mbl onacaemca. Y
OHKRONO0IMMYyeCKnX naumeHToB noBbliLLEHHAA aKTUBAUUA (B oT/iIndne ot 340pPO0BbIX J'II'O,EI,EVI) HEeCTOMKas
M 4aCTO «CBAJZINBaAETCA» B CTPECC NN NepearkTnBaymto, 4HTo HexXenaTeabHO B oboux Cnydanx.

® [1pu pPa3BMUTUM NOBbLILLEHHOW aKTUBaUMUM BIN3KO K ee BepxHen rpaHuue (hmmopountsbl 38-40%),
cneayet cpasy NPMHUMATbL MEpPbI A1A NEPEBOAA €€ B CNOKONHYIO aKTUBALMIO.

® HeobxoaAMMO NOAYEPKHYTb, YTO NMPU aKTUBALMOHHOM TEPANUMN B OHKONOTMU Mbl PeKO CTaBUM
33134y U peaKo eCTb BO3MOXXHOCTb ObICTPO BbI3BaTb Pa3BUTME PEaKLUM aKTUBALUMN, KaK
CNMOKOWHOM, TaK 1 NOBbILEHHOMN. Yaule Bcero, ecnm ygaetca b6bicTpo (MHoraa yepes CyTkn —
OKO/IOCYTOYHbIN PUTM PeaKLMK) Bbi3BaTb PeaKLU Mo NOBbILLEHHOW aKTUBALIMK, TO OHA HAaCTOJ/IbKO
HanNpPAXEeHHaA, YTO BPAA 11 OKA3bIBAET NOJIOKUTENbHbIN 3OEKT.

Onco )
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OCOBEHHOCTW AKTUBALMOHHOW TEPAMUU NPU OHKO/TOTMYECKMX

3A50f| EBAH MHX (Fapkasu J1.X. AKTUBAUMOHHAA TEPAMMA AHTUCTPECCOPHbIE PeaKkuMmM aKTMBaL MM U TPEHUPOBKM U UX
MCMONb30BaHMeE AN1A 0340POBEHMA, MPOPUNAKTUKM N nedeHns. TaraHpor, 2005)

® [NlaBHOE B aKTUBALMOHHOM Tepanumn OHKOIOTMYECKUX NALMEHTOB - 3TO
NONyYeHUE Moo UmMenbHolU OUHAMUKU CTPYKTYPbl aAanTauMOHHbIX peakuun. Yacto HaumHaeTca
co cmAryeHmsa ctpecca. Ctpecc 6bin TaxKenbin (10% nnmdounTtos), ctan «cpeaHen Taxkectn» (11-
15%), notom markum (16-19%). 31o y*Ke NoNoXKNTENbHbIN pe3ynbTaT. bosbHbie OTMeYatoT
CYLLLECTBEHHOE yNy4lLUeHMe COCTOAHMUA. 3aTeM pa3BMBAETCA peaKkunsa TPEHUPOBKM — OYEHb
3KOHOMHaA Mo nokasatenam metabonnama — U NAaCTUYECKOro, N SHepreTmyeckoro. TpaThbl
HEBE/IMKU, N CUHTE3 HEBE/IMK, HO BCE }Ke NpeBbllaeT TPaTbl, yBEANYUBAETCA YNCA0 IMMPOLUNTOB,
CMATYaeTcA OCTPOTa BOCNA/IUTE/IbHbIX MPOLLECCOB - OHM YACTO MMEIOTCA.

® HemHoro (Hepento-aBe) «noaep*aTb» NaLMEHTOB, 0COOEHHO UCTOLEHHbIX, 0CNabNEeHHbIX, B
peaKkunmn TPEHUPOBKU HepeaKo HbiBaeT Nose3HO. A 3aTeM YKe - NOMNbITKa NePeNTU B peakLmio
aKTMBaUMmM, Hanbonee CyWweCcTBEHHO NOBbILWAKOLLYIO MPOTUBOOMNYXO/IEBYHO PE3UCTEHTHOCTb
OpraHM3ma U HenocpeacTBEHHO - MPOTMBOONYX0/1EBbIN 3DDEKT.
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CrNOCOBbl AKTUBALIMOHHOM TEPANW OMYXONEN

(Fapkasu J1.X. AKTUBALMOHHAA TEPAMMA AHTUCTPECCOPHbIE PeaKkLUMm akTUBALMM U TPEHMPOBKN U UX MCNONb30BaHMeE A4
030POBNAEHUA, MPODUNAKTUKM N nedeHuns. TaraHpor, 2005)

Cnocobbl aKTUBAaLMOHHOM TepaNnK:

® NPMMEHeHUe NPOrPaMMMPOBAHHbBIX PEXMMOB PA3TNYHbIX MPUPOAHbIX BUOCTUMYNATOPOB
PAaCTUTENIBHOIO U }KMBOTHOIO NPOUCXOXKAEHWNA

® npumeHeHue pmM3n4ecknx GakTopoB — MArHUTHOIO NoA, Kak noctoAaHHoro (MMIM), Tak u
nepemeHHoro (MeMI), KBY, CKOHAPa, markoro nasepa nam ¢potoBO34eMNCTBUA U UX COYETaHUA

® cybCcTpaTHOE CONPOBOXKAEHUE

Onco )
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Mbi ¢ E.b. KBaKMHOW B Te4EHUE MHOTUX NET YCNELIHO MCNOb30Ba/IM SKCNOHEHLMA/IbHbIN
PEXMM NPU aKTUBALMOHHOW TEPANMM PaKa Pa3HbIX JIOKA/IM3aLMN U PA3HOMN CTENEHU
PAcCNPOCTPaHEHHOCTU. ECn mbl NPUMEHANN aKTUBALMOHHYIO TEPANNIO COBMECTHO C XMMMO- U
JIY4EBOMN TEpaNMEN, TO Mbl MOJTYYa/IU CYLLLECTBEHHOE CHUMXEHNE NX NOBOYHOro AenNCcTBUA:
YMEHbLUEHNE NN OTCYTCTBUE NENKO- N TMMIONEHNUN, OTCYTCTBUE, CYLLLECTBEHHOE
YMEHbLLUEHNE NN AaXKe NCcHe3HOBEHNE CYObeKTUBHbIX HAPYLUEHWNIN: TOWHOTbI, PBOTbI,
anapen, cnaboctun, yrHeteHna. BHavyane mbl NpoOBOAUAN AKTUBALMOHHYIO TEPANMUIO B
6oNbLUMHCTBE C/Iy4aeB TO/IbKO B CTaLMOHaApe, a 3atem, B nocnegHue 10-12 net-um s
NPOMEXKYTKaX MeXay Kypcamu cneumnanbHoro nedyeHus. Mol gasanm 601bHbIM € cobomn
PACMNMCAHHbINA SKCNOHEHUMANbHbIN PEXMM NPUEMa NPUPOAHBIX BUOCTUMYNATOPOB, N B STOM
cnydae, eCqv yaaBasnoCb NOYYUTb U ANNUTE/IbHO NOoAAEePXKUBATb PeaKUUIo aKTUBaLUum,
0COH6EeHHO NOBbIWEHHOM, TO CYLECTBEHHO M CTAaTUCTUYECKM 3HAYMMO YBENNYMBANCA U
npotmnsoonyxonesbin 3ddeKT [Fapkasu, KBaknHa, 1990a, 6; Napkasu, KBaknHa, KyabmeHKo,
LLnxnaposa, 2003].
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® Kakue Mbl NpuMeHann buoctumynatTopbl? Mbl npeanoYymnTanm SKCTPAKT 31eyTeEPOKOKKA - AOCTYMHbIN,
Hegoporo u apdeKTUBHbIN BocTumynaTop. Yacto npumeHann mymme (Kpome 3aboneBaHUN NOYEK),
NaHTOKPMWH, NaHToremaToreH (Npu aHemun) n BoobLle npakTMYeckn ntobblie NpUpoaHbIe
BMOCTMMYNATOPbI MO 3KCMOHEHUMANBHOMY pexnmy. Xopowmnit adpPeKT AaBan NpMem KaMeHHOro Macna
M TOAMKamNa, PeEKOMEeHA0BaHHbIN akagemnkom A.l. ManeHkoBbiM. Ho 3Tu BelecTBa TPYAHOAOCTYMHbI
N OPOTU, YTO NPENATCTBYET UX LUIMPOKOMY MPUMEHEHMUIO.

® [locneaHue roabl YaCcTO NPUMEHANN NAHTOreMaToreH, KOTOPbIN yAy4llaeT He TONbKO benyto, HO U
KpacHyto KpoBb [TaTKkoB, lNapkasu, 2004].

® [lpymeHeHne perkMma ABONHOW 3KCNOHEHTbI (Ha NpUMepe 3KCTPaKTa 3/1IeyTEPOKOKKA) NO3BOINNO
NO/IYYNTb XOPOLWNIN 3GPEKT NPU IEYEHUU TAKE/bIX NALMEHTOB C MECTHO PACMPOCTPAHEHHDbIM PAKOM
NOJIOCTU PTa U TOPTAHU - HE TOJIbKO CHUXKEHME NOOBOYHOro AeNCTBUA CNELMANbHOIO JIeYEHUA, HO U
3Ha4YMMOe NOBbIWEHME NPOTUBOBOCNAANTENBHOTO 3dPeKTa [[apKaBm, KBaknHa, KyabmeHKo,
Ceetnukumn, 1995].
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® YTo KacaeTcsa aKTMBALUMOHHOM Tepannm ¢ NOMOLLbIO PasINYHbIX pU3NYecknx ¢pakTopos, TO B HacToALlee
Bpems -3T0 Hanbonbluaa TOYKa pPocTa B MPUMEHEHUN aKTUBALMOHHOM Tepanum B OHKOIOTUM.

® [IpNMEHALOTCA SINEKTPOMATHUTHbIE M3NYYEHMA PA3HbIX YACTOT, C UCMNO/Ib30BAaHNEM COOCTBEHHbIX YacCTOT,
HaWAEHHbIX NO MOEW rMnoTese MHO ¢ coTpyaHukamum (J1.1. bapcykosa, IA. MapbaHOBCKas),
aKTMBAUMOHHbIX YacToT (1,5 1 1,7 lu) n pexxnma yaBoeHuna, Ana NoAKAIOYEHUA K KOnebaHMAM pa3HbIX
YPOBHEWN PEAKTUBHOCTM — PaKTUUYECKM Pa3HbIX MepapPXMYECKMX YPOBHEN. [MNOoTe3a 0 COOTBETCTBUM
KOMMJIEKCa YaCcTOT MMPOBOM rapMOHUK, OTPAXKAOWENCA B My3blKe, bbls1a NpeanoeHa MHOH.
[NpoBepwunna 3Ty mbicab 1 noaTeepanna ee T.C. KysbMeHKO, XOpPOLUO 3HatoWasa My3blKy.

® [lepexon c OAHOIo YPOBHA PEAKTUBHOCTU HA APYron, TaKXKe KaK U3 HOTbl OAHOM OKTaBbl B Ty }Ke HOTY
Apyrow, Tpebosan yaBoeHUs (Co 3HaKOM NAOC AN MUHYC). KoapduumeHT nepexoaa ot 04HOW HOTbI A0
apyron - 6bin 1,19, Toraa Kak HaMAEHHbIM HAMK KO3ddUUMEHT - 1,2, T.e. coBnageHne NoYTu NOJHOeE.
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MepBoe n3obpeteHme cnocoba neyeHms paka Mmbl MOAYYUAN COBMECTHO C KAMHULMUCTAMN UMEHHO Npu
aKTMBALMOHHOM TEPANMM C MOMOLLbIO NepemMeHHOro marimtHoro nona (A.c. 522688).

NccnepoBanuto BanaHua MNMeMIT Ha pocT onyxosien NocBALleHa AOKTOPCKaa agncceptauma E.b. KBakmHom
(1972). Eto BnepBble 66110 NOKAa3aHO, YTO NpoTmBoonyxonesbir addeKT MNeMI1 3aBUCUT OT TUNa U
XapaKTepa HecneunPpuruyecknx agantauMoHHbIX peakuun opraHnama. Hanbonbuwee npoTMBOONYyX0/iEBOE
AEeNCTBME OTMEYaNoChb NPU PaA3BUTUN PEAKLUUM aKTUBALMU, @ 3aTEM - TPEHUPOBKU. B aanbHenwem mbl
BmecTe ¢ E.b. KBaknHoM pa3pabaTbiBasin 3aBUCUMOCTb pa3BuTUA peakumm MeMI1 ot BeIYmHbI
HaNPAXEHHOCTU N BEIMYMHbBI 3Kcno3nummn (Bpemenun aenctesus NeMrll). Bnepsble 6b1s10 NOKa3aHo, YTo
eC/1IM NOCTOAHHOEe MarHuTHoe nose (MMI) Bbi3biBaeT B MO3ry npeobiagaHne oXxpaHUTENIbHOTO
TOPMOXeHUA, a B OpraHM3me - pa3sBmuTne peakunm TpeHUpoBKK, To eMIl - B 3aBucmMmocTu ot
HANPAXEHHOCTU - MOXKET BbI3blBaTb PAa3BUTME Pa3HbIX peaKkLumii, B TOM YMCIE N PeakUUM aKTUBALMK C
npeobnagaHnem B Mo3ry npoueccoB Bo3byxaeHusa. Ctpecc ¢ nomoulbto Kak MMI, Tak n MNeMTl
PA3BMBAJICA KPpaMHe peiko M OTMeYasica Yalle Bcero Torga, korga 6bin ncxoaHo, ao aencrtema MMM m
MeMI, n aHTUCTPECCOPHbIN 3PPEKT MarHUTHbIX NoNen ewe He Bbin NoydYeH. AHTUCTPECCOPHOE
NEeNCcTBMe 4YacTo HabagaeTca npu AeUCTBUN NepeMEHHbIX MarHUTHbIX nonen (MeMn).
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® [1pAMO NpPonNopLUMOHA/IbHAA 3aBUCMMOCTb BE/IMYUHbI HANPAKEHHOCTU OT BPEMEHU AENCTBUA
MarHUTHbIX nonen (akcnosmumnm), ocobeHHo MeMIl, otmevaeTca TonbKo B TedeHne 20-30 MUHYT, NOTOM
- BbIXO/Z, Ha NN1ATO, @ 3aTéM - HEMPOTHO3MpPyemMble BOJIHOOOpPa3Hblie n3meHeHUs. [1oaTomy Mbl CTapasinucCb
He yBeNM4nBaTb akcno3unumto bonee 30 MUHYT.

® 3aTtem, N0 Moemy NnpeasioXKeHno, Mbl CTaIM U3y4aTb BAUAHME HA peakuumn n NnpoTuBOOrnyxoaesoe
NENCTBUE PA3HbIX YACTOT 3/IEKTPOMArHUTHOIO U3ny4yeHus. PaHee mbl MCNONb30BaIN TONIbKO OAHY
yacTtoty — oT ceTn — 50 'Yy, 1 BapbMpoOBann HaNPAXKEHHOCTb U BpeMA.

® Moe npeanoxeHne OCHOBbLIBANOCb HAa TOM, YTO *MBble OpPraHnU3Mbl POPMMPOBANNUCHL B NpoLLecce
3BOOLIMK B YCNOBUAX AENCTBUA BHELLIHMX U3NYYEHUN C Pa3HbIMKU YacToTamu [Fapkasu, 2000; MapKaswy,
KBakunHa, 1997]. MNopa BANAHNEM 3TUX BHELLHUX YacTOT POPMUPOBAJIUCb BHYTPEHHMUE YaCcTOTbl Ha
PA3HbIX NEPAPXMUYECKUX YPOBHAX, N OPraHM3M NPEeBPaALLLANCA B C/IOXKHYIO KonebaTenbHyo cuctemy. 3710
YXe WMPOKO M3BECTHO. [To MOeMy MHEHWUIO, YacTOTa NepBUYHA NO CPABHEHUIO C CUNOM U, KPOME TOTO, B
OpraHMU3mMe NOCTOAHHO NPOUCXOAUT TPaHChOopPMaLMA YacToTbl B cuny (Ao3y) n HaobopoT. Koraa
Ha4aB/IMBAKOT HA HEPB C PAa3HOM CUJION, TO B 3aBUCMMOCTM OT CUJIbl NO HEPBY MAET UMNYNbCaLUA Pas-
HOW 4aCTOTbl, BblAENAKOTCA MeAMNaToOPbl B Pa3HOM A03€e U T.A4.
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® Ponb 4acToTbl 3aKAt04aeTca U B POPMUPOBAHMM PE30HAHCHOIO OTBETA Ha pasgpaXKuTtenb, NpMYem He
TO/IbKO KOraa MCNOo/b3YOTCA HENOCPEACTBEHHO «4Y4aCTOTHbIE» AeUCTBMA. Karkaoe BewecTBo, N0 MHEHUIO
romeonaTtoB U FOMOTOKCUKO/IOrOB, MMEET CBOM YAaCTOTHbIE XapaKTEPUCTUKMN.

® Mbl Aymaem, 4TO KonebaTenbHasa cMCTema opraHM3ama npeacrtaBasetr cobom He cymmy KonebaHui
PA3HbIX MEPAPXMNYECKMX YPOBHEN OPraHNU3Ma, a €AUHYIO CETb - CUCTEMY KonebaHun, KonebaTeibHbIN
KOHTYP OpraHmM3ma, 1 HyXXHO TaKoe YaCcTOTHOE BO34eNCTBME, KOTOPOE CNOCOOHO NOAENCTBOBATb HA BCHO
CUCTEMY LLE/INKOM.

® BmecTe € TeM OYEHb BaXKHbIM CUCTEMOODOpa3yowmm GaKkTopoM ABNAETCA CUHXPOHM3aUNUA
(cornacoBaHHOCTb paboTbl NogcncTEM No BpemeHu) paboTbl noacuctem [[apKaBu, KBaknHa, 1996;
Mytnnos A.A., 1987]. HekoTopbI YpOBEHb CUHXPOHM3ALUN HEODXOAUM AaXKe ANA COXPAHEHUA XKUIHM.
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Mbl n3y4anm cocToaHUe CUHXPOHU3ALUMN, onpeaenss B O4HOM BPEMEHHOM cpe3e pa3Hble NoKa3aTenu
peakuunu.

Hanbonblaa AecCMHXPOHM3ALUMA OTMEYAIaCb NPU TAXKENOM CTPECCEe, YTO HEYAUBUTENBbHO. ITO N3BECTHO,
HanNnpMMep, NPu NepeneTax Yepes YacoBbie NOSACa, NPU KOTOPbIX Pa3BMBAETCA AECUHXPOHMU3ALMA U
cTpecc. YpoBeHb CUMHXPOHM3aL MK Bbillie NPU PA3BUTUN PEAKLUN TPEHNPOBKMU, €LLe Bbille -NMPu Pa3BUTUN
PEeaKLMN CMOKOMHOM aKTUBALMM U BbiLLE BCErO - MPU PeaKL MM NOBbILLEHHOM aKTUBaUuun. Mpu
nepeakTUBaLMM OTMEYAETCA TMNEPCUHXPOHN3ALNA — CIULLIKOM XECTKaa CUHXPOHM3aLUMA, YTO 4acTo
nepexoauT B CTPECC C Ae-CUHXPOHU3aLUmMen paboTbl noacmctem. 3T0 BUAHO AaXKe NPU NCCNeJ0BaHUN
aKTUBHOCTU GEePMEHTOB: Pe3KOe NOBbILLEHNE AaKTUBHOCTU - U CPbIB.

B 3aBUCMMOCTM OT YPOBHEN PEAKTUBHOCTM NMPUN OAHOUMEHHbIX PEaKLUUAX CUHXPOHM3aLMA Jyylle Ha
BbICOKMX YPOBHSIX PEAKTUBHOCTU, 3aTEM - HA CPEAHMUX, 3aTEM - HA HU3KUX U 3aTEM - HA OYEHb HU3KUX
YPOBHAX PEAKTUBHOCTMW.

KaK yr*Ke roBopuaocb, MHOIO Bbl/10 BbICKAa3aHO NpPeAnoaoKeHUE O HAIMYUM HA KAXKAO0M MEPAPXMYECKOM
YPOBHE U YPOBHE PEaKTUBHOCTM YACTOT, XapaKTEPHbIX ANA KaXXA0W aAanTalMOHHOM peaKkuun.
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® Mbl HalwAKW 3TN YacToTbl. ExkecyTouHOEe NpuMeHeHMe Hanbonee NHTEPECHbIX ANA HaC aKTUBALMOHHbIX YacTtoT (1,5 Ny,
-CMOKOMHOM aKTMBaUUKN N 1,7 - NOBbILLEHHOW aKTUBALUMM), B PpEXUMeE yABOEHUA (A1A NOAKNIOYEHUNA PA3HbIX
NepapxmMYecKknx ypoBHem opraHM3ma), LuymaHOBCKOW YacToTbl — 7,8 I, 4acToTbl a-putMa mo3ra (9 lu), oueHb
HM3KoM YactoTbl (0,03 i) n poTo4YacToTbl NPUBOAUAO K XOPOLIMM 3P PEKTaM.

® B HacToAwee BpeMA B OHKOJZIOTUN Mbl NPUMEHAEM 8 4acToT, HO, BO3MOXKHO, HYXHO elle ,£I,O6aBVITb YMUC1O0 YacCToT,
4yTOObI «KONebaTeIbHAA CETb» BCEro OpraHmM3ma Konebanachb B HYXHOM HaM PUTME, COOTBETCTBYHOLWLEM PA3BUTUIO B
opraHmname peaKLI,VII7I dKTUBaL N, Hanbonee cyweCTtBEHHO NOBbLIWAKWUX MPOTUBOONYXOoNeBYHO PE3UCTEHTHOCTD.

® KakK y»e roBopmnoch, C MOMOLLbIO NEPEMEHHOIO MarHUTHOIO NMOAA, HANPAaBAEHHOIrO Ha MECTHbIM o4ar, Mbl NOJTyYu-
JIN NOJTHYIO PErPECCUIO PaKa KOXKM U HUXKHEN rybbl (1-11 n 2a ctagumn). Npuyem HUKAKUX BUAMMbIX pybLOB He
OCTaBa/I0Cb, TaK KaK Npu pa3BUTUN peaKkUUN aKTUBALUKM pa3pacTaeTcA HeXXHaA BOJIOKHUCTAA cCoeaAUHUTEeNbHaA
TKaHb. [labHenwmne nccaeaoBaHnA NoKasaam, YTo sToT cnocob sapPpeKTUBEH U NPM ONyXoasaxX BHYTPEHHUX OPraHoB,
XOTA NOJIHOW pPerpeccumn onyxosierm He OTMeYaeTca U MarHMToTepanua NPoOBOANTCA B COMETAaHMM CO CneLnabHOM
NPOTUBOONYXO/IEBOM TEPANUEN: XUMUNO- Iy4EBOMN U ONepaTUBHbIM nedyeHmem (A.c. 522688, 1974).
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® [lpMMmeHeHMe «4aACTOTHbIX BO3AENCTBUNY» OT CBEPXHU3KKMX YacToT Ao KBY ¢ mogynaunamm yxe
NepeyvyncsIEHHbIX YAaCTOT B MPOMEKYTOYHOM YACTU, COYEeTaHMe OOLEro N MecTHOro BO34enNCTBUSA
CHWKAIOT BNNOTb 40 NOJIHOTO UCYe3HOBEHMA NOOOYHOEe AeNCcTBUE XMMMO- N Y4EBOWN TEPANUK, B
HECKOJ/IbKO pa3 YMEHbLUAIOT YUCNO OCNOKHEHUN (0COOEHHO THOMHO-CENTUYECKUX), YMEHbLLAIOT YUCNO
PELUNANBOB N OTAA/IEHHbIX METACTAa30B Npu HabatoaeHuun B TeueHume 4 net [fapkasu, 1998; NapKasy,
HyKoBa, Pybuos u ap., 2001; Napkasun, KBaknHa, KyabmeHko, 1998; NlapKasu, KBaknHa, Ky3abmeH-Ko,
LLnxnaposa, 2003; KyKosa, MNapkasu, Pybuos n ap., 2001; *Kykosa, NapKasu, LLUnxnaposa un ap., 2004;
3aae-puH, 2000; CanaTos, 2001; Wunxnaposa, 2001).

® Mbl NOHMMAEM, YTO ellle Aaneku oT nobeabl HaA CTPALIHbIMU OHKONOTMYECKUMIM 3a601eBaHNAMMU, HO
NMPUHUMNMANbHAs BO3MOMKHOCTb Bbl3blBaTb U NOAAEPHKMBATbL B OPraHM3mMe COCTOAAHME, MomoratoLlee
ycneLwHo 6opoTbCA C ONYX0/blo, YXKe NoKa3aHa.
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KpanHe nHTepeceH Bonpoc o ctabuamsaumm pocta onyxonen. lloyemy onyxosb MOXKET A0/ITOE BPEMS
«COCYLLLEeCTBOBATb» C OPraHM3MOM, a 3aTemM BAPYr HAaYMHaAeT pacTn? KOHeYHOo, Mbl He 3HaeM BCeX
NPUYNH, OCOBEHHO Ha KNETOYHOM YpOBHe. Ho Henb3a He BUAETb YETKYIO 3aBMCMMOCTb cTabuansaumnm
pocTa onyxonen (U nepexoda K pocTy) oT obLEero cocToAHUA OpraHM3mMa, TMNa 1 xapaktepa (yposHeMn
PEaKTUBHOCTU) Hecneundmnyecknx aganTauMoHHbIX peakumit. Mbl 1 MHOTME Apyrue yxe
MHOTOKPATHO FOBOPW/IN O POJIN CTPECCa B YCKOPEHMM pOCTa onyxonen. HaunHaa c onbIToB
cotpyaHuubl U.MN. Masnosa - M.H. lNeTpoBomn, KOToOpaa Nony4ynaa yBeJiM4eHme BbiXxoaa ONyxXonen y
cobak, KoTopbix bpocanm B NeCTHUYHbIN NPOET, eCTb FPOMaAHOE YUCN0 UCCNEA0BAHUN U
HabntoAeHUM, TOBOPALWMX O TOM, YTO CTPECCOBbIE CUTYaLU MM, CaMble Pa3Hbie Mo NPUPoAE, YCKOPAIOT
poCT onyxonen. N HanpoTuB, HAalLWM MHOTONETHME NCCNEeA0BaHUA TOBOPAT O TOM, YTO
aHTUCTPECCOPHbIe peaKLUMnN BbICOKUX U CPeaHUX YPOBHEN PEaKTUBHOCTM CMOCOOCTBYIOT CTabuamsaumm
POCTa ONyxo/ien, a CTOMKMe peakumnm akTuBaLmm cnocobCcTBYOT Pa3BUTMIO MPOTUBOOMYXONEBOTO
spdeKTa [Fapkasu, KBa-knHa, 1990; Napkasn, KBaknHa, KyabmeHko, 1998; lapkasu, KBakuHa,
Ky3bmeHkKo, LUnxnaposa, 2003; LUnxna-posa, 2001].
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Ocobasa npobnema - MHKypabenbHble ONyxoaum, KOTopble HE NOAAAKTCA XMMUO- U IY4EBON TEPANnn U
ABNAOTCA HeonepabenbHbiMU. YTO AenaTb C STMMM BONbHBIMU? Kpome CMMNTOMATUYECKMX BO3AENCTBUM
Mbl Npeanaraem NpoBOAUTb aKTUBALMOHHYIO Tepanuto. Moyemy? B nocneaHme rogbl LUMPOKO
paccmaTpmuBaEeTCcA BONPOC 00 yayylleHUN KauecTBa *KU3HN. AKTUBALIMOHHAA Tepanma Npexae Bcero
Y/y4LLIAeT KQa4yecTBO U3HW: HaCTPOEHME, aKTUBHOCTb, COH, anneTuT. 9TO OTMEeYaeTca AaxKe Npu nepexoae
TAXenoro crpecca (nmmoountol < 10%) B cTpecc cpeaHen Taxectn (nmmdoumtbl 11-15%) n markoro
(numdountbl 16-19%) - B peakuuto TpeHUpoBKK (nnmaoountbl 20-27%), He roBOPSA YHKe NPO peaKkuuto
cnokomHoun (nnmeountbl 28-33%) n nosbiweHHOM (nnmdountbl 34-40%) akTuBaummn. Mbl yKe
HEeOAHOKPaTHO rOBOPWU/IN O NMPEKPACHOM NCUXO3IMOLMOHA/IbHOM COCTOSIHUM NPU PeaKLMUAX CNOKOMHON U
0COOEHHO NOBbIWEHHOM aKTMBaAUMKN. [TPOTUBOONYXONEBBLIN 3PPEKT eLle He BbipaXKeH, a
NCMXO3MOLMOHA/IbHOE COCTOAAHME YIKe 3HAaYUTENbHO Nydlle. Hy>KHO TO/IbKO MOMHUTb, YTO TaKoro adpPeKTa
He A3AyT PeakuUm aKTMBALUMN HU3KUX U O4EHb HU3KUX YPOBHEN PEAKTUBHOCTMW.
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® Kpome TOoro, Hy*HO NOMHUTb 06 ONAaCHOCTM PAa3BUTMSA Y NALMEHTOB C ONYXONAAMU PeaKLU MK
nepeakTueaLuum.

® [lo3TOMY Mbl lIaeM BEPXHIOO rpaHuLy coaepaHua nnmaeoumto 40%, Toraa Kak obblyHO roBopum - 40-
45% (vHamBuayanbHo). MNpu onyxonesou 601e3HN onacHo nepexoanTb rpaHuuy 40%.

® OueHb BaXKHO Yy 3TOM rpynnbl NALMEHTOB CHATb UM YMEHbLIUTb 601b. 114 3TOro Mbl peKomeHayem
MCMOAb30BaTb MPUHLMUM «4aTb - OTHATLY» NPU Npueme 06e3601MBaIOLLUX U LLIMPOKO NPUMEHSATL annapar
«CK2oHAP».

® |1, HaKOHeL, He/lb3A He OCTAaHOBUTBLCA HA UCMNOJIb30BAaHUMN aKTUBALMOHHOW Tepanum B Npouecce
peabunnTaumm OHKONOrMYECKMX NaumneHToB. TpyaHO NepeouUeHUTb 3HaYEHME NCUXOIMOLLMOHANbHOTO
COCTOAHUA B 3QPEKTUBHOCTM COLMANIbHOU, cemenHon peabunmtaummn. Kpome TOro, yayylieHme ncum-
XO3MOLMOHA/IbHOIO COCTOAHMA BCErga CONpPOBOXKAAETCA YAydLlEHMEM U PU3NYECKOTO COCTOAHMUA,
PaboToCcnocobHOCTU, aKTUBHOCTM.

® [103TOMY aKTMBALUMOHHAA Tepanua ¢ cybCcTpaTHbIM COMPOBOXKAEHNEM YiKe B HACTOsALLLEe Bpemsa
cnocobcTByeT ycnexy peabuantaumm OHKONOTMYECKMX NaLUEeHTOB.
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[Ae HUXKHAA rpaHnLLA SKCNOHEHTbI? [1o KaKoW A03bl ee HYXXHO A0BOANUTL?

® [1nA Ha4yana He HY)XHO CHMXaTb bonee, yem A0 4 Kanenb U NPU 3TOM CNegnTb - PearnpyeT i OPraHmn3m naumeHTa
Ha Bce A03bl MK HeT. Kak cneautb? BHavane mbl cnpawmvBaem: «Koraa Bbl ceba nydlue 4yyBcTByeTe (HacTpoeHue,
604p0CTb, aKTUBHOCTb, PAabOTOCNOCOOHOCTL MO AZIUTE/IBHOCTM U MO CKOPOCTM PaboTbl, COH, anNnNeTUT) - Koraa
NPUHUMaeTe camble 6onblumne aosbl (20, 18, 16 Kanenb), MK camble maneHbKue (6, 5, 4 kanan), unun B cepeanHe
(11, 10, 9 Kanenb)?» Ecnn oTBETHI HE OYEHb YETKNE — MUCMO/Ib3YEM OMPOCHMK CAMOOLLEHKU, ECNU U TOrAa HeT
ACHOCTM, TO €CNKn XyKe U bonesHb TAXKenana - onpeaensieMm CUrHasibHbI NOKa3aTenb U NPOBOANM KOPPEKLUIO A03bl.
Ecnn yxyaweHmna HeT, ToO NOBTOPAEM 3KCMOHEHTbI MHOTOKpaTHO (oT 20 A0 4 Kanenb), 1 NOCTENEHHO KapTUHA
CTAaHOBMUTCA ACHOMU. HYy*KHO cpa3y Noa4YepKHYTb, YTO SKCMOHEHLUMANbHbIN PEXMUM MPUMEHAETCA A0NT0, TaK KaK Aaxe
nocae Bbi3A0POBAEHMA OT AaHHOM 60Ne3HM Ha Hac NPAKTUYECKM MOCTOAHHO NaAatoT BCEBO3MOXKHbIE CTPECCHI, B
pe3ynbrate yero 601e3Hb MOXKET BO30OHOBUTLCA (peunams) nnm pa3osBbloTca Apyrue 3aboneBaHnaA, pa3BUTULO
KOTOpPbIX cnocobcTByeT cTpecc. Nocne npekpaweHna SKCNOHEHLMANBHOIO PEXXUMa BbICOKAsA PE3UCTEHTHOCTD,
YCTOMYMBOCTb, CBOMCTBEHHAA MNOBbILLEHHOW aKTUBALU MU, AEPKUTCA Pa3HOE BPEMS - B 3aBUCUMOCTHU OT
ocobeHHOCTEN OpraHMU3Ma M OT YCNOBUN OKpYrKatowen cpeabl. Mbl cumtaem, YTo TaKoe npocTtoe be3BpegHoe U
HeJopPOoroe nNeYyeHne Hy»KHO NPOBOAMUTb MOCTOAHHO, TeM Hosiee YTO 3TO He TOJIbKO JieYeHMe, HO U 0340POBAEHUE, U
aKTMBHasA NpodPUNaKTUKA Hameyatowmxca bonesHen, n nosbieHne spPeKTUBHOCTU peabunmtaymum.
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OnNpoCHUK

® BbICOKOMHPOPMATMBHbLIM U AOBOJILHO TOYHbIM (94% coBnaaeHnt) ABNAETCA ONPOCHUK CAMOOLIEHKMN,
CO34aHHbIM Nocae HakonaeHUa 60bLOro onbiTa 0 CAMOYyBCTBUM NOAEN C Pa3HbIMU peakuMaMmm
Pa3HbIX YPOBHEN peaKTUBHOCTU (B TOM Ymcae n cobctBeHHoro onbiTa). 3aagaetcs 10 Bonpocos, U
KaXabl JonXKeH bbicTpo, 6e3 06aymbiBaHMA (Ha YpOBHE NOACO3HAHUA, KOTOPOE «3HaeT» bonblle, Yem
CO3HaHWe) OTBETUTb Ha BOMPOC B YUCNOBOM OLLeHKe OT +3 (camblii BbicOKMI 6ann), 3atem +2, 4-1, 0, -1, -
2, -3 (cambit HU3KKUI Bann).

Kaxkabin onpalumBaembln AONKEH ObICTPO CaM OLEHUTb CBOU OTBET
B npeaenax ot -3 Ao +3
(_3) B 21 _1; O; +1; +21 +3)
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OnNpoCHUK

Bonpochoil:

1) TPeBOXKHOCTb;

2) pa3apa*KMTeNbHOCTb;

3) yTOMASiEMOCTb;

4) yTHETEHHOCTb;

5) paboTocnocobHOCTb MO BPEMEHMU (KaK A0NTO MOXKeTe paboTaTh);

6) paboToCcnocobHOCTb NO CKOPOCTU (Kak BbICTpo Bbl moxeTe paboTaThb);
7) annetur;

8) CoH;

9) oNTUMN3M;

10) aKTUBHOCTb.
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[lepBaa n003a 18 Kanenb —KeHwWuHa nocae onepauunu,
XOTA cepaevyHo-cocyanucTble 3aboneBaHMA OTCYTCTBYIOT.
Echn 6bl e npoBoaunmn npeaonepaLMoHHYHO
aKTUBALMOHHYIO TEpPaNnuMto, TO Ha4nHaAu ee c bonblUen
no3bl —20—22 Kanaun, HO B nocneonepauynoHHOM nepuoae
YYyBCTBUTE/NIbHOCTb YBE/IMYMBAETCA U A03bl
aKTMBALUMOHHOMN Tepannum HeobxoaAMMO YMEHbLLATb.
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Jlydwinm pe3ynbtat NoAYyYUACA Tam, rae
MCNO/Ib30BANUCb BO3AENCTBUA, OOHU N TE e No

KayecTBy
[A.c. 1474952 «T», 1984].
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[MpuHUMNbI akTUBaLUMOHHOM Tepanuu (MpuHUMnN 1: ueneHanpaBAeHHOE
NoayYeHUE HY>KHOMN afanTauyOHHOM peaKkuum)

® [Ipu aKTUBALMOHHOM Tepanuu, BO-NepBblX, NPMMEHAETCA coyeTaHue 0bLWMX U MEeCTHbIX BO34ENCTBUM, BO-BTOPbIX, B
3aBUCMMOCTM OT TAXKECTM N AaBHOCTU 3aboneBaHMNA NPUMEHAIOTCS CneluaibHble MeToAbl 1evyeHuns (BnaoTb A0
onepaunun) 1 cneumanbHble IEKaPCTBA NOCTENEHHO OTMEHAIOTCA MO Mepe Y/y4dlleHUs U BbI3J0POB/EHUA.
CoyeTaHue cneuyasnbHOM Tepanum M akTMBaLMOHHOM CyLLECTBEHHO NoBblWwaeT ee 3PpPeKTUBHOCTb, CHUMKAET
nobo4YyHoe AeNcTBME NeKapcTB, 3HAYUTENbHO (B HECKONbKO - 2—10 pas) CHUXKaeT HeobXxoaMMOoe KONMYecTBO
JIeKapcCTB, AesaeT peunamsbl 60ne3Hn bonee pegkumun n nerkumm. NMpu HaMumMm odeHb TAXKebiX 3abosieBaHUN,
HanpMMep OHKONOTMYECKUX, TAaKTUKa BO3BPALLEHUA K peaKLMAM 30p0OBbA OYEHb C/I0XKHAA U YacTo A/INTeNIbHas, He
roBOPSA y*e 0 TOM, YTO 3TO AaneKo He Bceraa yaaetca. ObbIYHO Yy TaKUX NaLMEeHTOB npeobnagaeT CTPecc HU3KUX U
OYEeHb HU3KUX YPOBHEN PEAKTUBHOCTU, XOTA MOTYT BCTPEYATbCA KPAaTKOBPEMEHHbIE U OYEeHb HaNpPAXKEHHble
peakunmM aKTMBaLLMM, Yallie NoBbileHHON. OpraHn3m, NOKa KUB, conpoTnsaseTca. B cBa3m c aTum nepsan 3aaa4a
aKTUBALMOHHOM Tepanuu - XoTa 6bl cmArdeHue ctpecca. Ecam aTy 3aaa4y yaaeTcsa ocywecTsnTb, TO BOSHMKAeT
peasibHaa BO3MOXKHOCTb NepeBoa CTpPecca B aHTUCTPECCOPHbIE peaKLUmu, 4acTo BHaYase - B PpeakLuto TPEHUPOBKM
N TONIbKO 3aTEM - B PeaKLMIO CMOKOMHOM, @ NOTOM - NOBbILLEHHOW aKTUBALUMKU. HYXKHO NOMHUTb, YTO NpU
OHKONOrMYecKnx 3ab0s1eBaHUAX Pa3BUTUE PeaKLMN NepeakTUBaLIMM KpaliHe OMacHO, TaK KakK 3Ta peakuums
3HAYUTE/IbHO CHUMKAET NPOTUBOOMYXONEBYIO PE3UCTEHTHOCTb. TaKMM 0bpasom, onpeaesneHne K MeCTOMOIOKEeHNAY
NnauueHTa B Nepuoamyeckor cucteme Hecneumduyeckmx aganTalMOHHbIX PeakLuii opraHM3ama nomoraeT BbibpaTb

NPaBU/IbHYIO TAKTUKY LeNeHanpaB/IeHHOro No/lyYeHUA HYXKHOM aAanTaLuMOHHOM peaKkLumn, Ha HYXKHOM YPOBHE
PEAKTUBHOCTMW.
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[pUHUMNbI aKTMBALMOHHOM Tepanun (MpUHLMN 2: TaKTKUKa
aKTMBaLIMOHHOM Tepanuu BbIbMpaeTca MHOMBUAYabHO)

® YyeT MHAMBUAYANbHOIO OTBETa - Heobxoanumoe ycnosue 3¢dPeKTUBHOCTU aKTUBALLMOHHOM Tepanuu.
Bblbop A03bl, CU/Ibl BO3AENCTBUA AONXKEH ObITb UHAUBMAYANbHbIM. ECn oxkngaemoro apdeKTa He

MNOJIy4aeTca cpasy, CUAy BO3AENCTBMA, @ UHOTAA U PEXKUM HYKHO noabmupatb MHAMBMAYANbHO, MO OTBETY
nauuneHTa.
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MpuHUMNbI akTUBaUmoHHoM Tepanum (MpuHumn 3: MMHMMKU3aLUUA
BO34eNCTBMA)

® YKe roBOpU/IOCb, YTO PEaKLMN BbICOKMX YPOBHEN PEaKTUBHOCTU, T.€. Ha Ma/ible Mo abcoNtoTHOM
BE/IMYMHE BO3AeNCTBUA, Hanbonee bnaronpuatHbl. OAHAKo, yunTbIBas 0buamne cTpeccos B HaLLEN
YKM3HW, OPraHN3M NOCTOSIHHO TepAET YYBCTBUTE/NIbHOCTb U NEpecTaeT pearMpoBaTb Ha MaJible Mo
abcontoTHOM BennYnHe BO3AENCTBUSA. TAKOE CHUMKEHME YYBCTBUTENbHOCTU NPOUCXOAUT B NEPBYIO
oyepeab Y MyXKUMH. KeHLNHbI - BO3MOKHO B CBA3U C UMUKINYECKUMU USMEHEHUAMN — TEPALIOT
YyBCTBUTE/IbHOCTb MeA/IeHHee, AeTU 0ObIYHO COXPAHAIOT BbICOKYIO YyBCTBUTE/IbHOCTb. OZIHAKO B Hallem
pernoHe (PoctoBcKkasa 06n1acTb) nocne 4epHOObINLCKON aBapUM Mbl OTMEYAIN CHUMKEHME
YYBCTBUTENIbHOCTMU, KaK Y XKEHLLIMH, TaK U JaxKe y geTei. HayanbHble A03bl peXXKMMOB NPULLNOCH
YBE/IMYNBATb, TaK Kak Ha NPEXKHME BeMUYMHbI Bbi3blBaTb Pa3BUTUE peaKLUUit He yaaBanoch. [Mpu
Ha/IMYMM BbICOKOM YYBCTBUTE/IbHOCTU NPOBEAEHNE AaKTUBALMOHHOM Tepanmmn obner4yaeTcs, NOCKONbKY
CPa3y MOKHO Bbi3bIiBaTb 6/1aronNpuATHbIE PeaKL UM BbICOKMX YPOBHEN peakTUBHOCTU. [To3aToMy nepBoii
3a/,a4eM aKkTMBALMOHHOM Tepanumn ABASIETCA NOBbILLEHNE CHUXKEHHOM YyBCTBUTENIbHOCTU. OBbIYHO 3TO
HeobxoAMMo BCeEM NOAAM, HE TOIbKO MY»KYMHaMm B Bo3pacTe oT 25 ao 60 net. Mosatomy cTtonb
PacnpPOCTPaHEH 3KCNOHEHLUMAbHbIN PEXMM, OTPAXKAKOLWNIA NYTb CAMOro OpraHnM3ma no Ao3e BHU3, NyTb
NOBbILWEHNA YYBCTBUTENBHOCTMU C NMOMOLLbIO PeaKLUMM aKTUBaL UM
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[MpyHUMNbI aKTMBaLWMOHHOM Tepanuu (MpuHUMn 4: 3almnTbl MasibiM OT
6onbLioro)

® Npwu neyeHun 6onblUMHCTBA 3ab0NeBaHNI NPUMEHAETCA MEeCTHOE BO3AEeNCTBME, MHOTAA Aarke 6e3 cneumanbHoro
obuwero. Obulee Bo3aeNCTBNE OKa3bIBAET N0O0ON pasaparkmutenb, AaXKe Manbii, a ANA NOAYYEeHUA MECTHOTO
3pPeKTa HYXKHO NPUMeHATb bosiee cnabHOe BO34ENCTBME, TaK KaK MNOACUCTEMbI, OPraHbl, TKAHMU OPraHM3mMa MeHee
4YyBCTBUTE/IbHbI, Y€M OPraHmn3m B LUEesIoM. B pe3ynbtate — Ha opraHM3m OKa3bIiBaeTCcs A0BOJIbHO CUbHOE, @ MHOTAA
N OYEeHb CMIbHOE BO34ENCTBME, YTO Bbi3biBAaeT Pa3BuTme obwmx Hecneumdpmyecknx aganTauMOHHbIX peakumii Ha
HeB6NaronPUATHLIX HU3KMUX YPOBHAX PEAKTUBHOCTMU, @ OTHIOAb HE Ha HY}KHbIX Yalle BCEro BbICOKUX YPOBHAX
PeaKkTUBHOCTU. MMHOraa aarke pa3BMBAETCA CTPECC PAa3HOM TAXKECTU U NepeaKkTMBaUuA. BmecTte ¢ Tem TaK noay4yaeTcs
NOYTM BCeraa npu pmamoTepaneBTUYECKMX NpoLeaypax, NP UCNOIb30BAaHNM TOIbKO MECTHO GU3UYECKUX
dakTopoB. KakK bbITb, YTOObI 3aWNTUTL OPraHM3M OT NOCNEeACTBUIN U3/NLLIHE CUIbHOTO MECTHOTO BO34ENCTBUA U
COXPaHUTb 3GPEKTUBHOCTb 3TOrO BO3AENCTBMA? Mbl NpeanoxKuam 3awmiatb OPraHM3m € MOMOLLbIO
npeaBapuTeNbHOro obLLero BO3AenCcTBMSA TOM XKe MOAaNbHOCTU (KayecTBa), T.e. MICNOAb30BaTb NPUHLMN
«CMOPTMBHOWM PAa3MMHKM». B aKCcnepumeHTe *KUBOTHbIM AaBann: Maayto 403y aApeHasIMHa, 3aTem - 60/bLUYIO A03Y
agApeHannHa; manyt sennumnHy NeMrll Ha ronosy, 3aTtem - bonblyto Benndumny NeMIl mectHO; manyto 403y
agpeHanunHa - bonbluyto BennymHy NeMrl; manyto sBennumHy MNeMrl, 3atem - 6onbllyto 403y agpeHannHa. Jlyywmi
pe3ynbTaT NOAYYU/ICA TaM, IAe UCNO/Ib30Ba/INCb BO3AENCTBUA, OAHU U Te e Mo KadyecTBy [A.c. 1474952 «T», 1984].
[Moche ABOMHOro BO34ENCTBMA NU3MEHEHMA B UMMYHHOM CUCTEME B CUTHA/IbHOM MOKa3aTene peakuuun bbinm Tak xe
61aronpuATHLI, Kak U NPU AENCTBMU TOJIbKO MaJiIoro no abcontoTHOM BeNNYMHE AENCTBYOWENo paKTopa.
[anbHenwmne sKCNEPUMEHTbI U MHOTONIETHUE UCCIeA0BAHUA B KIMHUKE NOATBEPANUAN NPUHLMN «33ALUMTbI MaJIbiM
oT bonbworo». Yauie Bcero aToT NPUHLMN UCNONb3YeTCA Npu puamoTepanmm u AeNCTBUU PA3/IMYHbIX PU3NYECKUX
dakTopos (MeMll, IMWN pa3HOM 4acTOTbl U UX COYETAHUA).
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[MpuHUMNbI akTUBaUMoHHOM Tepanuu (MpuHumn 5: Ob6sasatenbHoe
M3MeHeHue A03bl B npoLiecce Tepanumn)

® BO3MOXHOCTb U HEOOXOAMMOCTb U3MEHUTL A03Y (Yallle yMeHbLaTb, MHOTAA — NOBbIWATb, MHOTAA MEHATb MO
MPUHLKUMY HOBU3HbI, T.€. C UCMO/Ib30BAHNEM FeHEPATOPOB CYYaMHbIX YNCEN UK TabanLbl CYyYaUHbBIX YUCEN) - 3TO
HeobxogmMmoe ycnosme NPUMEHEHMUSA, BbI30Ba B OpraHM3me Le/IeHanpaBaAeHHO HYXXHOM peaKkLuumn, nogaepaHusa
ee 4/IMTeNlbHOe BPems, COXpaHeHUs YyBCTBUTE/IbHOCTU K MEHAIOLLMMCA BO3AENCTBUAM. A K Yemy NpuBoaUT
NPMMEHEHME N30 AHA B AE€Hb OAHOM N TOW e A03bl (cKMAbl) BO3aeUcTBUA? B nepByto ovepesdb, K MPUBbIKAHUIO,
Ha3blBAaeMOMY aganTaunen, Ho PaKTUYECKM K NPUBbIKaHUIO. Ha Ka4yecTBO opraHM3m NPOAONXKAET pearnpoBaTb
(4aCTUYHO), HO peaKumsa Ha KONNYECTBO, HecneuMPUYECKYHO COCTABAAIOLLYIO Ucye3aeT. 3aTeEM MOXKET ncyesaTtb U
«KayecTBeHHaA» cocTaBnAwoLwWwan (Tak, npu npueme obe3bonmsaroLLMX, 0COOEHHO CUNBHbBIX, UCYE3AET U
cneymnduyeckmin obeszbonunsatowmim apPekT). CywecTsyeT npeactaBaeHne, YTo B CAyvae NPUBbIKaHMA OPraHM3m
byaeTt pearMpoBaTb TONbKO HA yBEMYEHUE A03bl, YTO NPUBOAUT K HEHYXKHOMY U BPeAHOMY NPUMEHEHUIO BCe
6onbwmnx n bonbwmnx Ao3. Og4HAKO 3T0 He Tak. OpraHM3m pearmpyeTt Ha USMEHEHMA He TO/IbKO BBEPX, HO U BHU3,
0COBOEHHO €eC/1N 3TO N3MEHEHME COOTBETCTBYET COOCTBEHHBIM 3aKOHOMEPHOCTAM CaMOro opraHmama: Ambo
norapmPmmnyecKkom 3aBMCUMOCTU Pa3BUTUA peaKLumi OT A03bl (CKUIbl) BO34ENCTBUA (SKCMOHEHLMANBHbBIN PEXKUM C
onpeaenieHHbIM KO3OPUUNEHTOM — CM. «[TporpaMmmMmMpPOBaHHbIE PEXUMBbI»), NMOO perkKMmy HOBMU3HbI, KOrAa 4033
(cnna) meHAeTca HenpeacKkasdyemo. Haw onbIT (M SKCNepUMeHTaNbHbIN, U KANHUYECKUIN) TOBOPUT O TOM, YTO
4YyBCTBUTE/NIbHOCTb BOCCTAHAB/IMBAETCA U NPUBbIKAHME NcYe3aeT U NPU U3MEHEHUN A03bl «BHU3». [lanee noka B
eQNHUNYHbIX C/Ty4asX, KOr4a Mbl PeLnInCb Ha 3TO, YAa0Cb BOCCTAaHOBUTL 0b6e3bonmsatowmm ahPeKT, CHUXKaA no
3KCNoHeHTe (KopoTKoMn) no3y obesbonmBatowero cpeactsa. Takum obpasom, YTobbl COXPAHUTL U cneundUIYeckmi,
N Hecneyundunyecknim aQPeKT NPMMeHAEMOro Bo34eNCTBUA, A03Y (cMay) ero He06Xo0A4MMO MEHATb B COOTBETCTBUM C
OKONI0CYTOYHbIM PUTMOM PeaKLMN OPraHn3mMa
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[MpUHUMNbI akTUBaLUMOHHOM Tepanuu (MpuHumn 6: «1aTb-OTHATLY)

® OCHOBHOW NPUHUMN MeAULWNHbI: €C/ZIN YErO-TO B OPraHM3Mme He XBaTaeT - HEaKTUBHA MMMYHHasA CUCTEMA,
aHTMOKCMAAHTHAA, SHAOKPUHHAA, HAapyLIeH meTabonnsm, cneayeT «4aTb» - UMMYHOMOAYNATOP, aHTUOKCUAAHT,
MeTabonunT, ropMoH. [1pn 3TOM KaK-To 3abbiBaeTcA BMNosiHE N3BECTHOE NOJIOXKEHME — OpPraHn3m paboTaeT B OCHOBHOM MO
NPUHUMNY oTpuuatesbHOM ob6paTHOM cBA3KU. [laellb ropMOH - COOCTBEHHAsA Kenel3a HauymHaeT ero BbipabaTbiBaTh
MeHbLLEe, Aaellb MMMYHOMOAYASATOP - CHUXKAETCA aKTUBHOCTb COOTBETCTBYIOLLLErO 3BEHA MMMYHUTETA, Aaellb
aHTMOKCUAAHT - CBOW BbipabatbiBaeTcA meHblle U T.4. OCObeHHO 3TO BbIpaXeHo, Koraa 03a bonbluasa n aaetca bes
N3MeHeHMN. BmecTe ¢ Tem Npu pa3BUTUM CTpPecca U MHOMMX 3aboneBaHNIM OpraHM3My 4acTo He XBaTaeT cybcTpaTos,
4TOBbI CGOPMMPOBATL MPM aKTUBALMOHHOMN TEPANUM HYXKHYIO PEAKLMIO - Yalle BCero peakumio aktusaumu. Mpu
aKTUBALMOHHOM Tepanunm c nomoulbto pusnyeckmx paktopos (IMW pasHbIX 4acTOT) B OPraHM3mM He BBOAMTCA BOOOLLE
HUKaKux cybcTpaToB. MoacmcTteMbl OpraHM3ma MMERT Pa3HYo YyBCTBUTE/IbHOCTb M pa3Hyto nospexkaaemoctb. B UHC - B
NepByo ovepeab NOBPEXKAAKTCA LEHTPbI NONOKUTENbHbIX SMOLUMK, C YEM CBA3AHO YXYyALLEHME NCUXO3IMOLMOHANbHOTO
COCTOSIHMA NPU CTpecce, MHOrMX 6onesHsax. B cucteme UMMYHUTETA - B MEePBYIO o4Yepeab CTPaAaeT KNETOUYHbIN
NMMMYHUTET. B SHAOKPMHHOW CUCTEME - B MEPBYIO o4Yepeab CTPaaatoT WUTOBMAHASA Kene3a U anndus. B sHepreTuyeckom
obmeHe — okucantenbHoe pochopunnpoBaHme. OgHAKO NPOCTO «AaTb» OPraHU3MY HYXKHble BELECTBa HEe NPMBOAMUT K
XKenaemomy pesynbraty (Kpome KpaTKOBPEMEHHOIO), TaK KaK Npu 3TOM BbipaboTKa 3TUX BELLECTB B OPraHM3me
YrHETaeTCcs U cpa3y BCTAeT BONPOC — KaK UX OTMEHSATb, YTO 0COBEHHO TPyAHO Npu Aaye, a NOTOM OTMEHe ropMOHOB. Mbl
npeanaraem 3aMmeHUTb NPUHLUMN «4aTb» Ha «AaTb - OTHATL». 118 ycnewHoro Mcno/sib30BaHUA 3TOro NpUHUMNAa U AaBaThb,
M OTHUMATb HYXHO He mHoro, a1l /2-1/3 - 174 -1 /5 TepaneBTuYecKom A03bl. Torga ecau Aaellb, TO He CUIbHO
YyrHeTaellb COOTBETCTBYOLLYIO COOCTBEHHYIO PYHKLIMOHA/IbHYIO aKTUBHOCTb, @ KOrAaa 3aTeM OTHMMaelb (TOXKe HEMHOrO0),
TO OpraHm3am (noacuctema, opraH, TKaHb) CTPEMUTCA NOAHATLCA A0 NPEKHErO YPOBHA, NPOUCXOAUT KaK bbl TPEHUPOBKaA
aKTUBHOCTU COOTBETCTBYOLWMX NOACUCTEM.
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[MpUHUMNbI akTUBaLUMOHHOM Tepanuu (MpuHumn 6: «1aTb-OTHATLY)

[MpaKTM4Yeckn mbl noctynaem tak: 1. PacnucbiBaem, Hanpumep, 4 posbi—1/2-1/3-1/4-1/5
TepaneBTUYECKOW A03bl U MO PEXKUMY HOBU3HbI BbIDMpPaem KaxKaoaHEBHYIO A03Y (Tabanua cnydamHbix
yucen, 6pocaHme MoHeTbl). [MonyyaeTcs To HemHoro 6onblle (AaTb), TO HEMHOIMO MeHbLle (OTHATL). Takue
[03bl HE YTHETalOT M MOTOM MO3BO/IAKOT BOCCTaHAB/IMBATb, @ 3aTEM U YBENNYMBATD NPEXKHIOK aKTUBHOCTD.
2. Ucnonb3yem ymeHbLLEeHUe A03bl MO KOPOTKOM 3KcnoHeHTe: 1 /2 TepaneBTUYecKOM A03bl - 1-11 AeHb,
ymeHbleHne Ha 10% - 2-1 aeHb, ewe Ha 10% - 3-1, Ha 0,7 - 4-1n, n 3aTem nosTopeHme. MOoXXHO NOTOM elle
YMEHbLIUTD, T.€. YepeaoBaHMe Hebonbworo (pa3Horo) ysenanyeHmsa n HebonblLoro (pasHoro)
YMEHbLUEHNA HE NOAABASET, @ TPEHUPYET GYHKLMOHANIbHYIO aKTUBHOCTb COOTBETCTBYHOLWEN NOACUCTEMbI.
[Mo aTOMY NPUHLUMNY Mbl AaBaan aHTUAENPEeccaHTbl (Me-AMnpammH), UMMYHOMOAYNATOPbI,
aHTUOKCUAaHTbI, MeTabonuTbl (AHTAPHYIO KMCAOTY U aMUHOKUCAOTbI) U B NOC/IeAHEE BPEMS
obesbonumBatoLme (BNIOTb A0 NpenapaToB MopduHa B eANHUYHBIX Cydanx). dddeKT noyTh Bceraa 6bin
XOpOoWwuniA, opraHnsm bonee spPeKTUMBHO GOPMMPOBAN HYKHYIO NOJIHOLEHHYIO, TAPMOHUNYHYIO
afanTaUuMOHHYI0 peakuuto (Yalue — peakuuto aktueauum). Hanbonee nosperkaaembie NOACUCTEMDI
«NOATATMBANINCHY» A0 YPOBHA, HE0bXxoAMMOro Ana GopMMPOBAHUA PEAKLUN BbICOKMX YPOBHEWN
PEAKTUBHOCTM, T.€. Pa3BUBAOLENCA HA MaJible N0 abCONOTHON BEANYMHE aAencTBytowme GaKkTopbl.
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[MpUHUMNbI akTUBaLUMOHHOM Tepanuu (MpuHumn 6: «1aTb-OTHATLY)

® VIHbIMKW CIOBaMM, 3TO CNOCOHCTBOBANO MOBbLIWEHUIO YYBCTBUTE/IbHOCTU, T.€. Peanm3aunm NnpuHLUNUNaG MMHUMMU3ALNMN.
Ynpasastowmm (Bbi3biBalOWMM pa3BUTUE aAanTalUMOHHbIX peaKkunit) CTAaHOBUACA BCe MeHbLIMX Mo abcontoTHOM
BE/IMUMHE pasapaxunTesib. Mbl yxKe yNnoMMHaW, 4To obuine Hecneumpmnyeckne agantalMoHHbIe peakumm umeroT
OKONOCYTOYHbIN pUTM. OBbIYHO OHN GOPMUPYIOTCA B MOAKOPKOBbLIX OTAENAX MO3ra B YTPEHHEE BPeEMSA, 33 PeAKMM
NCKNOYEHMEM 0COHEHHO BbIParKEHHbIX «COB» C MepPeBEPHYTbIM OKOIOCYTOYHbIM BuUopuUTMOoM. YyeT BUOPUTMOB -
Heobxoanmoe ycnoBue pa3BUTUA aganTalMOHHbIX peakumin. Hawm nccnenoBaHms A0 HaCTOALWEro BpeMEHU roBOPAT, YTO
B TeUeHMe CYyTOK pasHoobpasHble BCTpeYalolmMeca BO3AenNCTBUA (KpOME OYeHb CU/IbHbIX) HE MEHAIOT TUM PeaKL UK, HO
MOTYT MEHATb Ha KAaKOe-TO BpeMs YPOBEHb PEaKTUBHOCTU. Mbl AYMaem, YTo NPUHLUMN «AaTb - OTHATbY HaUAeT
NMPMMEHEHME He TOIbKO B aKTMBALMOHHOM Tepanun, HO U B APYrnx BUAAX Tepanmu, MCNOMb3YHOLWMX cybcTpaTHoE
noaKpenaeHne: UMMYHOTEPANuUM, TOPMOHOTEPaNnK, PasHbIX BUAAX meTabonmnyeckomn Tepannm un T.4., BO BCEX CAyYasnX,
Korga HaZo He NoAaBnATb COOCTBEHHYIO QYHKLUMOHA/IbHYIO aKTUBHOCTb NOACUCTEM, @ NOBbLILWATb €e, TPEHUPYA C
MOMOLLIbIO TAKTUKM «AaTb - OTHATb». [0BOPA 0 byAyLLEM, HYKHO OTMETUTb, YTO ApYyraa 3a4avya - CHU3UTb YPE3MEPHO
MOBbIWEHHYIO QYHKLMIO - BO3MOXHO, 3aK/IF04AETCA, KaK 3TO HM NapafoKCaibHO, TOXKe B CTPATErMM «AaTb - OTHATbY». TyT B
Hayane, ecv UCXoa4UTb U3 TEOPETUYECKUX NPEeaCTaB/IEHUN, HYKHO AaBaTb A4OBO/IbHO MHOTO (HO He bonee Heagenn u
MeHAA 403y OT TepaneBTUYeckon u Ha 10% Huxke). NMoTom, Korga NoABATCA CUMMNTOMbI CHUMKEHUS Ype3MepPHO
NOBbILWEHHOMN QYHKLMKN, MEPENTU HA OObIYHBIN PEXMM «AaTb - OTHATL». Mbl NpoboBanKM 3TOT NOAXOA, NPU YPE3IMEPHOM
NOBbILEHNU OKCUAAHTHOM NAM @aHTUOKCUAAHTHOM aKTUBHOCTM: AaBa/in HE NPOTUBOMNO/IOXKHbIE MO 3HAYEHUIO BELLECTBA,
a, HANPOTUB, Te, KOTOPbIE NCXOAHO NOBbILIEHbI, BbI3blBasi, KAK rOBOPAT OBMOXMMUKN, TOPMOMKEHME KOHEYHBIM NPOAYKTOM
peakunun. MHaye roBops, 3acTaBNsa/In paboTaTb OTpMLUATENbHYIO 0O6PaTHYIO CBA3b, BbI3bIBAOLLYO HOPMA/IN3aLMIO: NPK
MNOBbIWEHWNU - CHUXKEHUE, MPU CHUKEHWUU - MOBbILLIEHME.
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[MpuHUMNbI akTUBaLUMOHHOM Tepanuu (MpuHLUMn 7: BbIBOP cpeacTs C
MHOXEeCTBEHHbIMU TOYKaMM MPUIOKEHUA B OPraHU3Me)

® CUHTETUYECKME KOUYULLEHHbIE» NpenapaTbl 0ObIYHO aapecyroTca K KaKon-1mMbo ogHoOM uam HebonbLLomy
YUC/IY KTOYEK MPUNOKEHUA» — MNOACUCTEM, OPraHOB, TKaHel. [1o3ToMy peaKkumMsa NOAy4YaeTca He
rapMOHMYHAA, TAaK KaK MHOTMe NOACUCTEMbI, OPraHbl, TKAHW Y4aCTBYIOT B HEM /INLLb KaK YacTun obuiewn
PeaKLUMKn, Yero BO MHOTUX cny4vanax bbiBaeT He4OCTaTOYHO ANS PA3BUTUA TAPMOHUYHOMN peakuun. B
CBSI3M C 3TUM Mbl 0ObIYHO NONb3yeMCS NPUPOAHbIMU BeLLLECTBAMU — BMOCTPYKTYPaMM - aianToOreHamum
PACTUTENbHOTO UM }KMBOTHOIO NMPOUCXOXKAEHUA. DTN BELWECTBA CNOXKHbI, U UX aKTUBHbIE KOMMOHEHTbI
aZlpecoBaHbl KO MHOTMM «TOYKaM NMPUNOKEHUA» Ha PA3HbIX MEPAPXMYECKUX YPOBHAX. [No3TOMY peaKkums
NnoJsiy4aeTca rapMOHUYHON. Ha 3TOM NpuHUMNE OCHOBAHO S1Ie4YEHME MHOTMMM TPAaBaMKU B BOCTOYHOM, B
4YacTHOCTU TUbeTckon, meagnumHe. bonee nogpobHO 06 sTOM NpUHLMNE Mbl Byaem roBopmTb Npu
NENCTBUM YaCTOTHbIX GU3NYEeCKUX GakTopoB. Mbl pacCCMOTPUM NMPUHLUUMbI aKTUBALMOHHOM Tepanun B
NPUMEHEHUUN K PU3NYECKMM PpaKTopam N YBUAMM OOLLLHOCTb M OCODEHHOCTU AENCTBUA N MPUMEHSAEMbIX
BELLLECTB, U PU3NYeCcKknx ¢aKkTopos.
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[ToUHLMNbI akTUBALMOHHOW Tepanuu (MpuHumMn 8: Bbibop cpeacTB C
MHOXECTBEHHBIMWN TOYRaAMWU MPUITOHKEHNA B OpI'aHI/l3IV\e)

® /1, HaKoHel, aKkTUBALUMOHHaA peabuanTaums MHBaAAMAO0B, NALMEHTOB C HEU3NEYNUMbIMWN BONE3HAMM
(Hanpumep, oHKoNOrMYeckummn). B nepByto ouepeap, 3a4a4en Takon peabunntaummn senaeTcs
Y/IyYlieHME KAYyecTBa XU3HU. AKTUBALMOHHAA Tepanua, ecam yaaeTcsa YAydlWuTb CTPYKTYPY
HecneundUnyecknx aaanTauMoHHbIX PeakLUn AN AaXKe BbI3BaTb PasBUTUE PeaKLMN aKTUBALUM
(0cob6eHHO NOBbILWEHHOM), NYCTb U HE BbICOKMX YPOBHEM PEeaKTUBHOCTH, B MEPBYIO o4epeab yayyllaeT
NCUXO3MOLIMOHANIbHOE COCTOSIHME OPraHM3Ma: HaCTPOEHUE, aKTUBHOCTb, OOLWMNTENBHOCTb U T.N. Mbl C
E.5. KBakMHOM BbI1M NOpParkeHbl, KOrAa Y OHKONOrMYECKOM NauueHT Npu pa3BUTUM TaKoM peakuum 6bi1o
Xopollee HacTpoeHue, oNnTUMKU3M, boapocTb (Aenana rMMHACTUMKY NoA My3blKy, cmesnack). Mbl
MOHMMANU, YTO ONYXO/b HE UCYE31a, HO TAaKOe HAacTpoeHmne cnocobeTByeT cemerHom, pabouei,
COLMaNIbHOM peabunntaumu, yay4llaeT KayecTBo XKnU3Hu. Echm yaaetca AnnTenbHO NoaaepKnMBaTb
peakumnn akTMBaLMm, TO MHOTAA NPOUCXOAUT yaydlleHne, nepeBosllee TakKUX NaLUMeHTOB M3 pa3paaa
NHKYpPabenbHbIX B KypabenbHble. Taknm 06pa3om, akTUBALMOHHAA TEPANUA U B STOM TAXKENOM Cay4ae
MOXKET ObITb MOME3Ha, YAYULlas KauecTBO XKM3HU N COLIMANbHYIO peabunntaumio TaxKenbixX NaLmueHTos.
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® [lo mHeHuto npodeccopa C.B.Kpyrnosa ncnoab3oBaHMe aKTUBALMOHHOW Tepanmm B OHKO10TUM
yaydwaet pe3ynbraTtbl nedeHua ot 20 go 50%

(https://vrach-profi.ru/o-nas/statya-aktivacionnaya-terapiya-v-onkologii/)
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CoueTaHuMe pasHbIX MeTOAUK NPUBOAUT K bonee oNNTENBHOMY U CTOMKOMY 3O EKTY.

Hanpumep, 6 030HOB, 4 MarHUTHble CTUMYNALNN N eWwé 2 030HOTepanuun, latoT nyywe n gantenbHee
3pPeKT, Uem 12 ceaHCOB 030HOTEPANUU NN MATHUTOTEPANUM.

(npod. Hazapos E.N., 2019)
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dorogunamuueckas tepanusi (P T) ucnonb3yeT CBETOUYBCTBUTEIBHBIEC MOJICKYJIBI IJIs JIedeHHUs 3a0osieBaHuii. CBeToTeparus
umeet uctoputo 6osee 3000 net. [peBHUE UCTIONB30BAIA CBET IS JICUCHUS PA3IMUHbIX 3a00JICBaHUM, TAKUX KaK MCOpHUas,
paxut, oreku u pak koxu. C 1960-x rogoB @[T ObUI NpeI0’)KEH B KAYECTBE AJITEPHATUBHOM TEpanuy paka, U €ro Hadyajiu
KIIMHUYECKH UCITOJIB30BaTh 1151 JJeueHus paka B 1970-x rogax. @ T neuuT 3710Ka4€CTBEHHBIE OITYXOJU ITyTEM O0TyUYEHHUS
y4acTKa paka onpe/IeICHHON JITTMHOW BOJIHBI CBETA MOCJE BBeACHUS crieliuuuHbIX 1181 paka poroceHcuounuzaropon (11C),
YTO MO3BOJIAECT YMEHBIIIUTh CUCTEMHBIE TOOOYHBIE 3P(DEKTHI, KOTOPbIE OOBIYHBIE HECTICU(DUIECKHE POTUBOOTYXOJIEBBIC
Ipernaparbl MOTYT BbI3bIBATH B IPOTUBHOM ciy4ae. B Hacrosiee BpeMs nokazano, 4to O[T sppekTuBeH NpoTUB paHHUX
(dopM paka U peKOMEHIyETCs JJIs1 HEONEepaOEIbHBIX OHKOJIOTUYECKUX MAllMEHTOB, UMEIOIIUX MHOTO

ocnoxHeHur. Kimmanueckut O/IT yacTo UCronp3yeTces Al JICYEHUS PaKa MOJIOYHOU JKEJE3bl, THHEKOJIOTHYE CKUX

OMYyXOJIEH, BHYTPUITIA3HBIX OMYXOJIEH, OMyXOJIEH TOJIOBHOTO MO3Ta, paKa roJIOBBI U IIEU, KOJIOPEKTAIBHOTO paKa, KOKHBIX
3JI0KQU€CTBEHHBIX HOBOOOPA30BaHUM, BHY TPUOPIOIIMHHBIN PaK XOJIAHTUOKAPIIMHOMA U PAK MOIKETYTOYHOM kele3bl . [|Ba
HETOKCUYHBIX KOMIIOHEHTA, PS ¥ CBET onpeneieHHON ITTMHBI BOJIHBI, UCTIOJIB3YIOTCA 111 YHUYTOKECHUS ONTPEAETICHHBIX
PAKOBBIX KJIETOK U TKAHEW B 3aBUCHMOCTH OT KUCTIOpoa. PS, akTHBUPOBaHHBIX CBETOM OMPEICICHHON IJIUHBI BOJHBI,
NEpPEA0T CBOKO AHEPTUI0 MOJIEKYJIaM KHUCIIOPOIa, UTO MPUBOJIUT K 00Pa30BaHUIO IUTOTOKCUYECKUX aKTUBHBIX (hOpM
kuciopoaa (ADK), rakux kak cunrieTHbii kuciaopon (1 O , ). Kak mpasuiio, I1C obpazyror ADK B pesyasrare peakiuii THIIA
1 (mepeHoc anekTpoHa) u / uiau tuna 2 (nmepeHoc sHeprum). Peaknuu tumna I mpou3BoasAT paguKaibHbIE U PaJIMKAIbHbBIC
aHuoHHbIe (popMbl (Hapumep, O , - 1 HO -), B To Bpems kak peakiuu tuma [l reHepupyroT CUHITIETHBINA KUCIOPOA

(10,). I'enepupyemas ADOK yOuBaeT pakoBbIe KICTKH ITyTEM OKHUCICHUS BAKHBIX OMOMOJIEKYJI M OpPraHesul B PAKOBBIX
KJIETKAX.
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[Tocie BO30yX/I€HHSI CBETA B MOJIOCE MOIIOIIEHUS CEHCHOMIIN3aTopa ()OTOBO30YKJICHUE B
TOJITOKHUBYIIINX MOJICKYJIaX TPUILJIETHOIO COCTOSTHUS MOKET MHUIIUMPOBATH JIBA TUIIA
pEaKIIUN.

[IepBbIil TUN - IpsiMas MEepeiada YHEPruy OT CEHCUOMIN3aTopa MOJIEKYJIaM KACJI0po/a,
PaCTBOPEHHBIM B TKaHU, ¥ TEHEPALUA CUHITIETHOTO KACJIOPOAa, TOKCUIHOTO JJIS KIETOK.

BTopbIM IyTeM HHAYLIUPOBAHHOW (DOTOTOKCUYHOCTH JJISI KJIETOK SIBIISIETCS MPsIMasi PEaKIus C
KJICTOYHOM MEMOPAaHOW WJIW JIPYyTrOM MOJIEKYJION, ¥ TIEPEHOC aTroMa BOJIOpOa (3JIEKTPOHA) C
00pa30BaHUEM PAAUKAIIOB, KOTOPHIC B3AUMOACUCTBYIOT C KUCIOPOJIOM U IMPOU3BOISAT
OKHWCJICHHBIE IIPOYKTHI.
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XPOHOBMONIOMMA & XPOHOMEAVLIMH

OITYET

® [IpobremHan Komuccum «XpoHobuonorms n xpoHomeaunumHa» PAH S potnaman e P
oo xpnnoﬁnoﬂnrnﬂ H XPOHOMeIHIHHE

v ) (TIK 31.07)

® YUBUCOB Cepren Munxannosuy, JOKTOP MeANLMHCKUX HayK, npodeccop, npodpeccop Kadeapbl o

obLen naTonorum U NnaTonornyeckom pmsmonornm nmenu B.A. dponosa meanLMHCKOTO NHCTUTYTA

®rAQY BO «Poccumnckum yHnsepcuteT ApyxK6bbl Hapoaos», r. Mocksa.

® PAMOMNOPT CemeH UcaakoBuY, OKTOP MEANUMNHCKMX HAYK, NPOdeCccop, 3aC/y>KeHHbI AeATeNb

HayKkun PO, akagemnk PAMTH, rnaBHbI Hay4YHbIU COTPYAHUK Hay4yHO-nccneaoBaTeNbCKOro otaena

3a0poBbecbeperatowmx TexHonornn HayyHo-uccnepoBatenockoro ueHTpa PrAa0y BO «[lepBbint iy
MOCKOBCKMI rocyaapCTBEHHbIN MeANUMHCKUIN YHUBepcuTeT umeHn N.M. CeyeHoBa» ey e —
MwuHuctepcTBa 3apaBooxpaHeHms PO (CeyeHoBCcKMM YHUBepcuTeT), . MocKBa.

® PAIO3UH Oner HuKonaesu4, 4OKTOP MeEANLMHCKUX HaYK, Npodeccop, npodeccop Kadeapbl

rocnutanbHoun Tepanuu NBOY BINO «XaHTbl-MaHCUINCKAA rocyaapcTBeEHHAA MeAULMHCKAA akaaeMmna»
MwuH3apaBa Poccum, r. XaHTbl-MaHCUIACK.

® BJ/IATOHPABOB Mwuxaun JlibBoBUY, JOKTOP MEAMLNMHCKMX HAYK, AOLEHT, 3aBeAyoLWmnn Kabeapou

obLien naTonorum u natonormyeckon pmsmonornm nmeHu B.A. dponosa, pykosogutenb HayuyHo-yuyebHol nabopatopumm
GYHKLUMOHANbHbIX METOA0B MCCNEeA0BaAHMSA, XPOHOOMONOTMM N XPOHOKAPAMONOrNMM MeaNLNHCKOro MHCTUTYTa PTAQY BO
«Poccumnckmin yHusepcutet apyxbbl Hapogos», r. MocKBa.

® TOPAYEB BauecnaB AneKCcaHApPOBUY, KaHANAAT MeANLMHCKMX HAaYK, aCCUCTEHT Kadeapbl 0bLen natonormm

N natoaoruyeckom dusmonormm numeHun B.A. ®ponosa megnumHckoro nHctutyta PrAOY BO «Poccminckum yHuBepcuTeT

Apybbl HAPOAOB»

Mockea 2012
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AHUCUMOB Bnagmmup Hukonaesmy, yneH-koppecnoHaeHT PAH, AOKTOp MeaAnLMHCKMX HayK, npodeccop, pykoBogutens OTaena KaHueporeHesa u
oHKorepoHTonormmn ®ry HUM ovkonornm um. npod. H.H. NMetposa MuHsgpasa PP (r. CaHkT-MeTepbypr).

APYLWAHAH 3ayapa beHMamuHOBMY, AOKTOP MEAULMHCKUX HaYK, npodeccop, 3ac/yKeHHbIN aeAaTenb Haykm P®, noyeTHbIN Nnpodeccop, 3aBeayowmmn
Kadeapoit dapmakonormm NOY BIMNO «CTaBpono/ibCKan rocygapcTBeHHas MeAnUMHCKan akagemma» MuHsapasa PO (r. CtaBpononb).

BEOPUCEHKOB Mwuxann ®éaoposud, 4OKTOP BUONOrMYECKMX HayK, pyKkoBoauTenb nabopatopum NHctuTyTa dmnsmonorum Komum Hay4yHoro LeHTpa YpanbCKoro
otaeneHunsa PAH (r. CoiKTbIBKap)

BPEYC Tamapa KOHCTaHTMHOBHA, AOKTOP GU3MKO-MAaTEMATUUYECKUX HAYK, CTaPLLUMNIM HayUYHbIN COTPYAHUK MHCTUTYTa KOCMUYECKUX nccnenosaHuin PAH (r.
MockBga).

BMHOIPAAOBA UpuHa AHaToNbeBHA, AOKTOP MEAMLUMHCKUX HaYK, Nnpodeccop, 3aB. Kapeapoin papmakonornm megmumHckoro pakynoreta ®reQy BMoO
«MeTpo3aBoOACKNIA rocyaapCcTBEHHbIN YHUBEpPcUTeT» MMUHOBPHayKku Poccuu (r. MeTpo3aBoack).

FTOTMYEHKOB Bnagnmunp AnekcaHapoBud, OKTOP BMON0rMyecknx Hayk, npodeccop, 3aseayimenn Kabeapon ambpunonornm Mry mm. M.B. lomoHocosa (r.
MockBga).

'YBUH OeHunc lfeHHaabeBwWY, AOKTOP BUoNornyeckmnx Hayk, 3as. kKapeapoin 6uonornm GreQy BMO «ToMEHCKUIA FOCYAapPCTBEHHbIA YHUBEPCUTETY
MwuHob6pHayku Poccuu (r. THomeHb)

OATUEBA ®atnma CepreeBHa, KaHANAAT MeAULMHCKMX HAyK, 3aBeaytowan Kadeapoi natonornyeckon pmsmnonornm N’6OY BINO «CeBepo-OceTHHCKan
rocyaapCTBeHHaA MeANLMHCKAA akageMmna»

3ATYCKUH Cepreitr /ibBoBUY, AOKTOP 6MONOrMueckux HaykK, npodeccop, pykosogutenb nabopatopum xpoHobuonorum HUU pursukm
®roy BMO «l0xHbit pegepatnBHblii yHuBepcutetr MnHo6pHayku PO (r. PoctoB-Ha-[0Hy).
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3ACNABCKAA PuHa MuxannoBHa, AOKTOP MeANLMHCKMX HayK, npodeccop, raBHbi cneuymanuct PrbyH (k.MHCTMTyT KOCMMWYECKUX nccnegoBaHuim Poccmnickon
akagemuu Hayk» (MKW PAH)

KAPI BuKtopus MaBnoBHa, 4OKTOP TEXHUYECKUX HAyK, Npodeccop, npodeccop Kadeapbl MHPopMaLMOHHbIX cMcTeM MOCKOBCKOrO rocyaapCcTBEHHOIO MHCTUTYTA
PAANOTEXHUKMU, SNEKTPOHUKM U MHOOPMATUKN (TEXHUYECKUIN YHUBEPCUTET) MUHOBpHayKn PO (r. Mocksa).

KOPATMHA tOnuns BnagucnaBoBHa, AOKTOP 6MON0OrMYECKUX HayK, npodeccop, pyKoBoAMTENb LEHTPa MeanKo-bnonornyeckmx TexHonormin PegepanbHoro
rocyapcTBeHHOro broaxKeTHoro yuperkaeHus Cesepo-KaBKasckuini deaepanbHblii HAy4HO-KAMHUYECKUI LeHTp PMBA Poccun

JTOBAHKOB Bnagnmup Muxannosud, 4OKTOP MeAULMHCKUX HAyK, Npodeccop, 3aMecTUTe b AeKaHa MeanLMHCKOro ¢paKkynbTeTa [NCKOBCKOro rocyaapcTBeHHOr0
yHuBepcuTeTa

NATAKOBUY denunkc AHOpeeBuY, AOKTOP MeAULMHCKMX HayK, npodeccop, 3aBeayowmnii Kagpeapon nponeaeBTUKM BHYTPEHHUX Bone3Hen U KAMHNUYECKUX
MHGOPMALIMOHHbIX TEXHO/IOTNIA Benropoackoro rocyaapcTBEHHOMo yHMBepcuteta MmMHo6pHayku PO (r. benropoga).

PATYIbCKAA Mapua BanepuesHa, KaHAMAAT PU3MKO-MATEMATUUYECKUX HAYK, CTAaPLLIMIM Hay4HbIM cOTPYAHUK YPAH «MHCTUTYT 3€MHOIo MarHeTnama, MoHochepbl u
pacnpocTpaHeHus paanosonH um. H.B. NMywkosa» PAH (r. Mocksa)

PAAbILL MBaH BacunbeBuny, AOKTOP MeANLMHCKMX HaYK, npodeccop, 3amecTuTeNb AeKaHa MeauumHcKoro pakynbteTa, npodeccop Kapeapbl HOPMasbHOM
dusmnonornm ®reQy BMNO «Poccuinckmin yHuBepcuTeT ApyKObl Hapoaos» MuHobpHayku PO (r. Mocksa).

TATAEBA UpuHa PomaHOBHA, KAaHANMAAT MEAULMHCKUX HAYK, AOLEHT, 3aBeaytollan nabopaTtopmen XxpoHobmonorum n xpoHomeanumnHol YPAH « UAHCTUTYT
6MomeamMuUUHCKMX uccnegosaHnii» BHL PAH (r. BhagukaBkas).

LLUEMEPOBCKMWM KoHcTaHTMH AneKcaHApoBWY, JOKTOP MeAULMHCKMX HayK, 3amecTuTenb pykosoamtena Otaena GM3nMonornm smucLepanbHbix cuctem HUN
dKcnepumeHTanbHOM meauunHbl C30 PAMH, BeayLnii HayuHbIN COTPYAHUK JlabopaTopuun aganTUBHOM perynsauum sucuepanbHbiX GyHKUUM (r. CaHKT-
MeTepbypr), OTIMYHUK 34PaBOOXPAHEHMA.
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® 3aryckuH C.J1., HuknteHko A.A., akad.0s4yuHHuUKos H0.A., akag.lNMpoxopos A.M., CaBpaHckuii B.B.,

[ertapesa B.I1., MnatoHoB B.N. O agnana3oHe nepmnogos KonebaHNM MUKPOCTPYKTYP XKUBOU KNETKN.
//0okn. AH CCCP, 277, N6, 1984, C.1468-1471.

® 3aryckuH C.J1., Npoxopos A.M., CaBpaHckui B.B. Cnocob ycmnenma buocmHTesa B HOpMasibHbIX NN
ero yrHeTeHua B NaTO/I0rMYeCcKn U3MeHeHHbIX KneTkax. //A.C.CCCP N1481920"T" ot 22.01.89.
Mprnoputet 14.11.86.
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Aleksandr M. Prokhorov More +

The Nobel Prize in Physics 1964

Aleksandr M. Prokhorov
Charles H. Townes
ek e Facts

Share this
Aleksandr Mikhailovich Prokhorov

B v The Nobel Prize in Physics 1964
Born: 11 July 1916, Atherton, Australia

Died: 8 January 2002, Moscow, Russia

Affiliation at the time of the award: P.N. Lebedev Physical
Institute, Moscow, USSR

Prize motivation: "for fundamental work in the field of
quantum electronics, which has led to the construction of

oscillators and amplifiers based on the maser-laser principle.”

Prize share: 1/4

Photo from the Nobel
Foundation archive.
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Hayuroe otkperrae ' CBeTOTHAPABIHYeCKHI P deKT".

@opnyaa OTKPBITHA: "JKCIEPIMEHTaNTEHO YCTAHOBISHO HEII3BECTHOS paHee ABISHIIe BO3HIIKHOBEHI ITIIPABMIIecKoro yIapHOTo IMIY/IbCA Il IIOIIOMEHII BHYTPII AIIKOCTII CBETOBOTO Ty4a KBAHTOBOTO IeHepaTopa
(Cetorimparmiraeckmi s Qexr)".

Agtopsr: A. M. IIpoxopos, I A. Ackapess, . II. [Iimymo.

Homep 1 1aTa mpuopuTeta: Ne 65 ot 28 dpempars 1963 1.

OnncaHHe OTKPBITHA.

ITEKeHepaM X0pOIIo I13BeCTeH TaK Ha3bIBAEMBII 3TeKTPOTILIPABIIecKIIT 3¢ (eKT, BrepBsle mpiMeReHHB 11300peTateneM JI. A. FOTkuEsn. Ecomm B cocyil, HAMOTHEHHEIT BOIOI, OMYCTITH [1Ba 3TeKTPOIIA IT 00pa30BaTh
MeIV HIIMII 37eKTpIIecKyF0 IICKPY, BO3HIKHET MOIIHEIIT ITIIPABTIMecKINT IMITY/EC. YIap OyIeT HaCTONBKO CILTeH, 9T0 COCYI MOKET He BEIIePAATH II pa20pBaThes. TaKile ITIIPABTIMecKle IMIYIBCH IICIOME3YVI0TCH A
VIPOYHEHILE MaTePHATOB, ITAMIIOBKII II T. IT. JI0 CIIX IOp NICTOYHIKAMII CO3AHIIA ITIIX IIMITYIECOB OBIMI 100 31eKTpIrdeckas ICKpa, T00 IOIBOIHEIL B2PEIB, MI00 VIap OBICTPO METAIIErO Tera.

CoBetcKile (I3IIKI YCTAHOBILTIL YTO MOIIHEIE TTLIPABTIMNECKIIe BOTHE MOKHO MOTYYATh, HICTIONB3Y4 Tyd KBAaHTOBOTO TeHeparopa. OTKpEITIe Obino caenano yueHeMil @inireckoro nectiTyTa AH CCCP mver IT. H.
Jlebenera axazemmxom A. M. [IpoxopoBemM I KaHmILIaTaMII (Ir3nKo-MaTeMaTrdeckix Hayk [. A, AckapesaoM 11 I I1. Iimymo. OHir 00HapysKILIL, 9T0, €CII TV MOIIHOTO KBAHTOBOTO TeHePaTopa MPOIYCTITh Yepes
KILIKOCT, BOSHIKHET CBETOTILIpaBIIecK yrap. I14 TOro 4T00s! YCILTITE B3aIMO/IelICTRIe Ty4a CBETA C KILIKOCTBI0, YIeHEe (hOKYCHPOBATII Ty B AKIUIKOCTIL, IOTPYKATI B Hee Tela, MONIOMAMONIIe CBeT, IOIKPAIIIBATI
ee. Bce 970 3HAYINTEIEHO YBEMIITIBATO [THTEHCIBEOCTE TTIIPABTIYECKIIX IIMIYBCOB. [IaKe MpIl CPeIHIX MOIIHOCTAX KBAHTOBEIX TeHePATOPOB OB IOTYYEHE! CILTEHEIE TILIPABINECKIIe VIAPh! ¢ BEIOPOCOM KIIIKOCTIL Ha
Oompmre paccTosHIs. [orpykeHHEI B KIIIKOCTE Te/Ia TIPII 3T0M OKa3BIBATIICH CILTBHO Jed)opMIIPOBAHHEMIL XapaKTepHo, UT0 pe3K0e BEIIeIeHNe 3HePITI NPIX0NIIIOCch Ha 04eHb KOPOTKIII IIPOMeXYTOK BpeMeHIL. Beas
ITITeTBHOCTh IIMITYTIECOB Y COBPEMeHHBIX KBAHTOBEIX TeHEpPaTOPOB B TEICAHII Pa3 MeHBIIe, YeM V BCeX I3BeCTHBIX IICTOYHIIKOB BO30VKISHIIT TTIPABTINECKIIX BOTH.

IToka emme He y1aT0Ch OTHOCTBE OOBACHITE MEXAHII3Ma MOTTOMeHNA cBeT. OIHAKO C IOMOIIBE) CBETOTIIPABTIMECKOr0 3(deKTa MOMydeHs! YIapHbIe BOTHBI C JaBTeHNeM, JOXOIAIIIM 10 MIUITIOHA aTMocQep, 1T 3T0
IMeeT 0OTBIIOe MPAKTIMEeCKoe 3Hadekne. [10-BILIIMOMY, OTKPEITIE JACT BOIMOKEOCTE TIOMYYaTh MOIIHbIE TTIIPABIMECKIIe VIapHEIe IMIYIECH! IT IICII0OIB30BATS IIX, HalpIMep, 114 IITaMIOBKIL, 00PA0OTKII II YIPOYHEHIIA
MaTepIaTIoB, LA VIAPHOI CBAPKI I T. 1. CBeTOTIIPABIIECKIIT 3 0eKT 09eHb BaKeH 7 MIKPOITEKTPOHIIKIL, T VCIOBIIT 0¢000 HICTEIX MOBEPXHOCTEN, 11T 00pa0OTKII TAKIIX MaTepHATOB II 31T, KOTOpEIE
ICKITI0YAR0T IpIIMeHeHIle MeKTPo/IoB, 11 T. 1. [lcnons3ys CeeTorimipapmrdeckin 3 QekT, MOKHO I31a7eKa, MICTAHIIIOHHO, BO30VAIATh TTIPARIIMecKIIe I YIETPa3ByKOREIe IIMITYIIECE TVIOM CBETa, [aal0lIIM Ha
TIOBEPXHOCTH BOIEL
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Opranuam yenoseka npeacrasns\er
COBOI CNOXHYIO CaMoperynupyeMyto,
HEePapPXHYeCKH OPraHM30BaHHYO
cucTemy ocumnnaropos, Gnarogaps
B3AUMHOMY CONPSOKEHWIO KOTOPbIX
NOAAEPXMBAETCA COMAacoBaHHOCTL

Pa3nNn4HbIX NPOUECCOB BO BpeMeHW,
XapaKTepHas ANA 340p0OB0Oro opraHuima

XapakrepucTHKH NapaMeTpos
Ouonoruyecknx puTrmMos
MOAMMPHUUNPYIOTCA C BO3PacTOM

¥ Npu 3aboneBaHnax (AECHHXPOHO3LI).
OaHako atw MmoaudukaumMm
HEePaBHO3HAYHbI ANA pa3HbiX PyHKUMA 1
Pa3sNMYaTCA NPU HOPManNbHOM CTapeHuH
W Npu passuTvn 3abonesanni




Bonouoi B. MonoxarensHas guxammuxa

BoneHollt X. Yxyawesmne COCTORMNA
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MoesiweHnne TeMmnNepaTtypbl B 30HEe HAl TMMYyCOM OTHOCHMTENbLHO
TeMNepartyphbl B 30HE NOAKNIOYMYHONM BNnaamMmHe! Kak nokasartens
NOBLIWEeHMA KNeTOYHOINO MMMyHMTETa B OCHOBHLIX rpynnax
OoneHbIX (O1 n O2) m OTCyTCTEME YNyHIIeHMA MMMyHMTETa B
KOHTpPONbHLIX rpynnax (K1 » K2).

B Hopme pasHocTe Temnepartyp AT=TT -TNB =+04 C
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OueHka ynyyYlweHns nokKasartenem mMmMmyHMTeTa No MMMyHoOrpammam “

KNETOYHONO MMMYyHMTETa C NoMoLlso anddepeHuMmansHONM TepMoMeTPMM
Npn SHoynNpasnaeMon MmarHMronasepHon Tepanum

02 rpynna GonbHbix 1l KT
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Mens-30ns Nnepexon Npy 3HEPro3asucUMomMm 3one-l'enb nepexoa NpW yBENUHEHWH B
CEKBECTUPOBaHUN KanbUMs, Npu LUMTO30NEe KOHLEHTPALUMK KansUmMs, Npy ero
ysenuueHum AGOK, npu nornoweqmn UK Anddyanmn 13 BHeLHen cpaabl
W3NYYEeHUA N TENNOBOW AMCCUNALIMM ocsoboXASHUM U3 PA3NHUYHBIX
NOrMOWEHHON 3HEPrUK APYrUX PU3NHECKMX BHYTPUKNETONHBIX Aeno.
BO3QEHCTEMA.

1. PaccnaGneHue Mbiluupl. 1. CokpalyeHre MbiLbI.

2. Yeenuyenue metabonuama, yaenvmuenne | 2. TopmoxeHne metabonnama, CHKeHue
Anpdysum sewects 8 107 paa. YyBCTBUTENBHOCTM.

3. CuHanTuyeckas nepepadya curLHana, 3. Bnok nepenayun CUrHanoe 8 HePBHOW
pacnpocTpaHeHne HEPBHOND UMMYNbLCA. knetxke, ONoK NPoHUUAEMOCTH MemMOpaH.
4. BocnpusTue BHEWHUX DUIndeckmx u 4. Nexepaumn akyctudecknx v 3M nonei.
XMMUYECKUX BO3QSWCTBMN.

Onco

CornacosaHue ANCKPETHOro CNeKkTpa Nepruoacs putmos dasoebix 30Nk-reNb Nepexoqos
B HanpasneHun MynsTUPPaKTANLHOCTH MeXy COO0N M C PUTMaMK BHELWHEN cpeakl
0DecneYnBacT BCE CEONCTBA XU3HEASATENBHOCTH, BKNIOYEA. 1. BOZHUKHOBEHUE M
3BOMOUMA XU3HK Ha 3emne, 2. mopdoreHe3 u pocT, 3. AeNeHNe KNETKU U Pa3MHOXEHNe,
4. Camopraln3aLms N U30LITOMHLIN aHabonuam, 5. Guonorudeckas NaMsTe U 00ydeHune,
6. naccmeHan ¥ aKTusHan anantaums, 7. anddepeHUMpoBKa U KaHueporexes, 8.
UMCTUPOBaHWe ¥ aHabuos, B. Bce BMAbI BHYTPHKNETOMHOID ABWXKEHUS, ameboBuaHOro
ABIDKEHWA U N3MEHEHMA QOoPMbI KNeTok, 9. penapaums u perexepaums, 10. CoH,
neTaprva U 3UMHKRA cnsyka, 11. geredepauyua u anontos, 12. passuTtne u ctapedue, 13.
Tenenatms, apyrve deHoMeHb! YENOBEYECKON NCYXMKWA, ONEPEXAOLEND OTPDKEHUA,
AUCTAHTHBLIX B3aWUMOQESWCTBHIA U peyenumm duandeckon npupoasl, 14. adbdexTol
MEAUTALMM, MNMNHO3A, BHYLWEHUS U CaMOBHYLWEHNUA, 15. DMOHaHOTEXHONOMMK U
nonyJexne mopuaom.
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- COBMeCTHO C akageMnKom MpoxopoBbim

NccnepoBalne pUuTMOB XPOMaTUHA B MHTEP(A3HOM RS4pe XUBOW
KNETKN C NA3EPHbIM YCUNEHUEM APKOCTU M300paXeHUs U CKOPOCTHOW
MUKpokuHocsemkon (4o 100TeIC. kKagpos B cek.). [NepcnekTuea —

MuTepean kuHockemkn 100 mkc.
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[epexon OT rena B 30/71b TPeEOYET SHEPrUK ANA 3aKa4YMBAHUA KanbLUA
Mepexon OT 30418 B reNib: BO3HUKAET rmapoanHamuyeckmin yaap (Hobenesckaa npemusn
[MpoxopoBa)

[enb-30/1b Nnepexoa: Kpblibsa 6aboykmn, A3bIK xameneoHa. 10-11 000 nepexonos B

MUHYTY
[pnbbl Npu pocte Ao 4 atmocdep

MHOro4YacToTHbIM NapanienbHbiM pe3oHaHCHbIN 3axBaT ([MpoxopoB.)
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PNTMbI 30OJIbL-TEfb NEPEXONOB B KIJIETKE KAK
AKLIEMNTOPbLI U PELENTOPBLI BHELWHMX BO3OENCTBUU

DOnanyecKmne Bo3aencrensa

A HepreTrm-
I o N YecKmn
MepsutiHsie RCa nenoait————————> obmen
aKuenTopbl = s S
©
t°C, pH, P_..

Pm I Mn

XmmanmyecKkme
BOo30emcTEMnA

Peuentopbl
KNeToYHOWn

MmemMmOpaHbl

DyHKLLMNS

Mpamobie dhyHKUMOHANBHLIE CBA3M,
OGpaTHbIe CBA3MX, » JIJHEepPpreTnyYeckKme cssasmn
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® bypnakoBa XMMUYECKUE pa3BeaeHUa MyIbTUMOMOAAbHAA 3aBUCMMOCTb OT A03bl-3dPeKTa.
® OTBET B XMBbIX CUCTEMAX HE MOHOTOHHbIN, @ 03033aBUCUMbIA.
® lepapxms pUTMOB 30/1b-Te/ib NEPEX010B
® 3o/b: 6onee cnaboe BO3AENCTBUE MOXKET AaTb UHTETPasIbHYIO PeaKLuto
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® ®ponos PYIH. U3meHeHue ynbTpacTPYKTYPbl MUTOXOHAPUN B KNETKaX MUOKapaa KPoanKa bonblie
OT C€30Ha K Ce30HY, YemM Npu pPas3BUTUM NaTtonorum (MHbapKT)
Bobipadorka BpemeH HOIl CBSA3H HA OHHOYHOM
H30JHPOBAHHOM HEHPOHE MOC/e YCHICHHS ere

JHEPIreTHYECKOIo OOMEHA

- gacToTorpayMMa M. ILCHON
AKTHBHOCTI HEHIPOHA HPN 1eiicTBIN
HCXOTHO NONOPOroBoro
WICKTPHYCCKONo (JIa3epHOro)
BO3ICHCTBIA (MVEKTHPHAS OTMETRA)

I HOIKPCILIHIONIET0 MEXAHITYCCKOT0
pasapamenns (CIIOMHAS 0TMETRA),

2- coMCTAHNHOE BO3ICHICTBIIE,

3- nocsie ppexpamenns noIKpeILISmero
MEXAHITICCRON0 BO3ICHCTBIS BIVIHBI
OTBETHI HA TO.ILKO 0.1HO VIEKTPHUYCCROe
pasapakenne 1 ¢leoBnie Ko lehanns
cpeHeil YACTOTHI [0C1¢ NpPeRpAIeHIs
000NN BILIOB PasIpakceHns,

4- OTBCTHI HENPOHA HA BRIIOYICHIE
TOJILKO panee Nomopor oBoro

WICKTPHUCCROIO Bos1eiicTBIS g F’revenl:ﬁgéED
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PeHTreHOoCnN ek TpanoHbin (3NeKTPOHHO-30HA40BbIM) MMKpoOaHanms
XMMUMNHECKNX 3fIeMeHTOB B MHDY3IoOPMMM M LiMTOXMMMNYECKMM aHannms
MAarHu1s B Tene HeMpoHa U B HEPBHbIX BOSIOKHAX pe4YHOoro paka

MArHE 0¥
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PeoctTatTHasa moaens cBAa3n sHepretukm (E), OmocnuaTesza (B) i dyHkumm (P)
HEeEPBHOWM KNETKM B NepexogHOM MnpoLlecce BHeWHero so3gencrems.
MruepUuymoHHOCTE BE>E>D . VismeHeHMs NNOTHOCTM M CKOPOCTHM NOTOKa 3IHepronorpetneHua m
IHEePIONPOAYKUMM ONPegensoT DHEDIETHHECKYO MapaMeTPHMYecky O perynsumme dyHEKLMIOHaNnsHOW
MHAYKLMM NMNAacTHMHECKHMX NPOLEeCcCcCoOs W BCS BapMaHTal IKCNepMMeNTaNbHbIX caR3e Coputmos © E w B

N_
~~
0N/ 0
N
Yo,
U

1

L

y ‘ 3

® ]
2 2
- L s—y 2 2 -
o 1 3 6 4 238 B 6%
Onco "
Rehab €©) PreventAge

by D" Kupov




26 KonebaTenbHbIX KOHTY

MmapoauHamuyeckas MoAernb 3HepPreTu4YecKomn
B3aUMOCBSA3U KonebaTenbHbIX NPOLECCOB B KNeTKe
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SHepreTmveckme NOTOKM

Bxaoa |F

800 T, ner 24vH N 74 V. neT
80 . ner 250 7. n
8 . ner 2Smen
260 ner 800 ner 25 e, ner
26 ner 82 rona
2 rona 8 nec. 8 ner 4 mec.
1nec 3 mec, 10 mec.
3= 10 e
8 vac. 24 wac.
15 v 50 ML 150 et
1.5 S5
9c¢c 30 c.
300 e, 1c 3c
30 mc. 100 nc.
3 M. 10 M.
100 nvecc. 300 mxc. y | 7
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dpakTano-noaobHble CTPYKTYPbI
B TeNne yenoBeka
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Moaens cdpakTana v guarpamma cun Cknaaku ¥ BOPCUHKM KULLEYHUKa



BnuaHwe NOoroBcKow gbixaTtenbHOW rMMHACTUKK Ha nepapxumio OMOpPUTMOB
MEXNYNbCOBbLIX MHTEpPBaNoB (yBenuyeHne opakranbHOCTU U YNOPAA0YEHHOCTHK)

Coinced(t) Y3-premeditation wien: 2, L: 150

Coinced(t) Y3-meditation wien: 2, L: 150



®dpakTano-noaobHble CTPYKTYPbI
B Tesie yenoBeka

BpoHXuanbHOe Aepeso
N (ODpaKTanbHas
reoMeTpusa Nerknx




TasasTneckoe Coaneanan Bansinus . hust
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PIBHRO-XTIMITMECKHE BOYIENICTBIIA HA BHOCPEPY

]

30.1b-1 €.1h
nepexoibl
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BuopurMbil reseTuieckn sakpeniennsie, buosornveckne cesin, navsTe,
FOMEOCTATIHNECKNE, WIOTeHNbIe CACAOBBIC NPONECCh]
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Buoynpasnaeman xpoHodmnsnoTepanms

® MeTtoabl buoynpasasemon xpoHopumsmoTtepanum [3] ocHoBaHbI Ha CUHXPOHMU3AUUKN U (M) MOAYNALMN Na3EPHOTO U
Apyrux pnsnotepaneBTUHECKUX BO3AENCTBUN C Pa3amMm YBE/IMYEHMA KPOBEHAMNO/IHEHNA TKAHM NO CUITHaAaM C AaTYMKOB
NyNbCa U AbIXaHMA NAaUMEHTA. ITM MEeTOAbl NO3BONAKOT HE TO/IbKO COMNAcoBaTb C PUTMAMM LEHTPANIbHOTO KPOBOTOKA
YPOBEHb KPOBOTOKA B 06/1aCTV NATONIOMMKU, HO U HOPMA/IM30BaTb CMEKTP PUTMOB MUKPOLIMPKYASLMN KPOBU. Pe3Kko
paclmnpaAeTca TepaneBTUYECKUIM ANana3OH MHTEHCMBHOCTM, UCK/IIOYAKOTCA Nepeao3npPoBKa, NOOBOYHbIE U
KOMMNEHCAaTOPHbIE peakuun B APYrMx opraHax. YBeMUYMBAETCA MHTErpaibHasa LeNoCTHOCTb OpraHM3ma. 3a cyet
obpa3oBaHNA TKAHEBOW NaMATM Ha BAOX YBE/IMUYMBAETCA CTabUNbHOCTb ieyebHoro apdekTa. Mckntoyaetcs agantayms,
HOPMa/IN3YHOTCA PUTMbl BETETAaTUBHOIO CTaTyCa M K/IETOYHbIN MMMYHUTET, YTO Ba*KHO A/18 NPOPUIAKTUKM 3ab0neBaHNH,
HEeraTMBHbIX PeaKuMiM Ha MarHuTHble Bypu n ctpecc. CUHXPOHM3aUMA ¢ pa3amm BbiAOXa U ANACTObl NO3BOASET CHU3NUTb
3G PEKTUBHYIO MOLLHOCTb XUPYPrUYECKMX 1a3ePOB, 3NEKTPOKOArynaTopOB, yBEANUYNTb M36MpaTeNbHOCTb AeCTPYKLUM
OMyXOJIEN U KOXHbIX AedEeKTOB, YMEHbLUNTb 30Hbl HEKPO3a 1 TEMNJI0BOWN AEHATypaL MmN OKPYKatoLEeN 340P0BOM TKAHMW.

® YcTpaHeHMe e AeCUHXPOHO30B U U31e4YeHMe Pa3MYHbIX 3a601eBaHMN OKa3anocb Hanbonee aGPeKTUBHbIM NpuU
YCUNEHUN eCTECTBEHHOTO MEeXaHM3Ma CaMoperyaumMm opraHM3ama, a UMeHHO pacnpeaeneHusa LeHTPaIbHOro KPOBOTOKaA
B COOTBETCTBUM C YPOBHEM PYHKLMOHANBbHOMN aKTUBHOCTU OPraHOB, B TOM YMUCJ/Ie BbI3BaHHOM GU3MOTEPANEBTUYECKUM
BO34ENCTBMEM HA 30HY NATONIOTMN B PUTMAX LLEHTPA/IbHOrO KPOBOTOKA MO CUTHAaNAM C AATYUKOB NMyAbCa U AblXaHMUS
nauneHTa. Pa3paboTaHHbIM HAMU MeToa, buoynpaBaAemMon XPOHOPM3NoTepanmum No3BONAAET COrNACOBATb YPOBHU U
KUHETUKY SHEepreTn4yeckmnx (pUTmMmbl LEHTPANIbHOTO KPOBOTOKA) N GYHKLMOHANbHbIX NPOLECCOoB. YCTpaHeHMe
AECNHXPOHO30B 3TUM METOA0M OCHOBAHO Ha CMHXPOHM3aLUUN GU3NOTEPANEBTUYECKUX BO3AENCTBUN C PUTMAMU
LEeHTPANbHOIO KPOBOTOKA MO CUIHa/IaM C A4aTYMKOB NY/ibCa M AbIXaHWUA, YCTAHOBJIEHHbIX Ha Tesie NayneHTa. Kpome
MeAVLUMHbI AaHHbIN MeTOoA, MOXET HaUTU LUMPOKOE NMPUMEHEHNE B BETEPUHAPUN, CMOPTE, KOCMETONOMMM.
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Buoynpasnsemas XxpoHoduanoTepanus

® HeobxogmmocTb yyeTa Ppa3bl OKOIOCYTOYHOIO pUTMa 4J/18 NPOrHO3MPOBaHMA pe3ynbTaTa AeTaNbHO U3ydeHa a/iAa
MeANKAaMeHTO3HOU Tepanuu wKonoun npod. P.M. 3acnasckon. Hanpmumep, npuem runoTeH3UBHOIO cpeacTsa B pase
noAgbeMa apTeEPMANbHOIO AABNEHMA UK B Ppa3e ero CHMMKEHMA BblI3bIBAET HE TO/IbKO Pa3HbIM NO BEIMYNUHE OTBETHOW
pPe3ynbTaT, HO MOXXET UMETb APYron 3HaK peakumu. Ta e 3aKOHOMEPHOCTb M3YyYeHa U AeTaNbHO UCCeaoBaHa B
cny4dae 6banbHeonormyecknx npouenyp. NMpuHATME Pas3INYHbIX Ne4ebHbIX BaHH B MEPBYIO 1 BO BTOPYHO NOJIOBUHY AHA
B 3aBUCUMOCTM OT COOTHOLLEHMNA CMMMNATUYECKOTO M NapacMMnNaTUYECKOro TOHyCca NaLuMeHTa Bbi3bIBAET HE TO/IbKO
Pa3HbIM O BEJIMYMHE, HO M NO 3HAKY peakunn adpdpeKt. O4HO U ToXKe BO3AENCTBME B PAa3HOE BPEMSA CYTOK MOXKET nbo
y/lydlWaTh COCTOAHUE NauMeHTa UK Aarke yXyAalaTb, 0COOEHHO Npu cepae4YHO-COCYANCTbIX 3aboneBaHUAX.

® Pa3inyme HanpaBAEHHOCTU OTBETHOM pPeaKuMKM NaumeHTa Ha O4HO U ToXe dU3noTepaneBTUYECKOE,
MeANKaMEHTO3HOE N MHOE BHELWLHEeE BO34ENCTBME NMOKA3aHO B XpOHOOMoNornm ana pasHoix ¢pas n apyrux
6MOPUTMOB YENOBEKA: CE30HHbIX, IYHHbIX, HEAE/IbHbIX, OKON04YaCOBbIX, BUOPUTMOB AbIXaHUA U CEPAEYHbIX
COKpaweHuin. Ob6bACHAETCA 3TO 3BONIIOLUMOHHOM aganTaunMen BpeMEHHOW OpraHmM3aumnm opraHM3ma YenoBeKa K
BPEMEHHOM OpraHM3auUmMn BHELLHeW cpeabl, KoTopaa obecneymBaeT YCTOMUYMBOCTb MU AMHAMMYECKMX TOMEOCTA3 BCEX
CUCTEeM OpraHm3ama. Ha cnepgyrowem cnamge nokasaH obwmn mexaHM3m eCTeCTBEHHOIO NPUPOAHOro NoaaepKaHuaA
rapMoOHUA BUOPUTMOB B OPraHM3MeE M afeKBaTHble 3TOMY MEXaHMU3MY METOAbl XPOHOAMArHOCTUKUN U
buoynpaBasemon xpoHopusnoTepanumu.
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PdusnoTepanesTUYECKUN EcrecTBeHHble cnocodbl
cnocob NpouNakTUKK U NamaTe U NPOUNAKTUKI 1 KOPPEKLIMK
yCTpaHeHUA AeCHMHXPOHO30B Nddictsbhaicinsi GuopuTmoB
aansancnan | (T N Y Mo
KOppexuus nepexonos 4 KOCMOTenuo-
il oIty l o
BO3OEeNCTBUMN
t I Purm
PesepBHasn
<pouonnamocr.@— romeocraTuyeckas
MOWHOCTL
MWUKPOLMP MM |
| | BosmyuweHua 1
~N HENPHBLIYHBIE BU3HYeE
Buoynpasnsemasn ::ml:nw oo Wm”:e e
XpoHo(hH3InO- = aol L - METEOpONOornYecKkue
Tepanusa po - [PAaBUTAUMOHHbBIE
B/ - WH(ppa3ByKoBbIe
] l - aHTpOMNoOreHHble
- - MarHMTHbIe Gypu
Odatumku nynbca u AbIXaHWA Ha Tene Yyenoseka




3aBUCMMOCTL HanpaBneHHOCTU peakuum KneTku (obvema,
arperauyuMm peTuKyniomMa u 30nb-rfenb CTPYKTYP) OT UCXOQHOro

YPOBHS ee 3HepreTuku (dpasbi buopurma +E unm - E

MNpwu HCXOoQHO BLICOKOM
3HepreTuyeckom oomene (+E)
yBenn4YUBaeTcA oObLeM KNeTKH 1
YPOBEHb 30N OTHOCHUTENLHO
rens, arperauMs peTuKynioma u
KOHUeHTPaLMA Kanbuusa B
LIMTO30/1€ YMEHbIATCA.




3aBUCUMOCTL (PYHKUMOHANBLHbLIX U BUOCUHTETUYECKUX Peakuum
KneTku oT (ha3bl 3HeproodecneyeHmns
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A KonebaHus MmukporereporeHHocTv (d ) v
cpeaHero nornouwerus (D) npu AnuHe BONHLI
265 HM B Tene HerMpoHa Npu Bo30OyXKaeHUMN.
CHuxeHue d o3HavaeT ysenuyeHue 30N
OTHOCHTENbLHO rens Npu yMeHbLlWeHUH
arperauvm MUTOXOHAPUA U PEeTUKYNIOMa U
COTBETCTBYET yBeNnuYeHHI0 KoHUeHTpauuu PHI.

B YacToTrorpamMmbl UMNYNLCHOWM aKTUBHOCTU
HeNpPOHa NpH pa3paxeHnn c yactoToun 1/c.

1- nocne npeaBapuUTenbHOM aKkTUBaUMmn
IHepreTuyeckoro obMeHa ymepeHHbIM
BO30ywaeHueM B TeyeHne 10 MUH.

2- Cpa3y nocne yBennYyeHus UCXOAHOM YacToTbl
6e3 aKkTuBaUuumn IHEPreTUKK.

C YacroTorpamMmbl UMNYNbLCHON aKTUBHOCTU
CHMMMETPHYHBLIX HEW B thaze noBLileHns
IHepreTyeckoro obmMmeHa u B pase CHUXKeHUnA
3HeprooGecneyeHus. Mopor peakuun HUXe, a
Onok uMnynbcauuKn HacTynaer npu Sonbwen

cune pasapaxeHus, ecnu SHeprus Bbile .
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® BbinycKkaemblie B HacTosALlee Bpema B Poccmm n 3a pybexkom cepuimHble annapatbl 4158 puanotepanmnm

pa3pabaTbiBaANUCh NHXKEHEePaMK be3 yueTa UMUTONOTNYECKNX N GU3UONOTNYECKUX MEXAHM3MOB AeNCTBUS
dU3NYECKNX GaKTOPOB Ha XKUBOM OPraHU3M, NCXOAA U3 YA0OCTBa CXEMOTEXHUYECKUX PELLEHUIM, MOITOMY
OHM HEe MOTYT rapaHTUPOBATb U MPOTrHO3MPOBATb JIe4ebHbIN 3GPEKT AN1A BCEX NALUEHTOB.
PekomeHayemble B pa3HbIX PyKOBOACTBAX, HanpmMmep NAOTHOCTU MOLLIHOCTM Na3epPHOro BO3AeNCTBMA NpU
OAHUX U TeX 3aboneBaHMAX, OTINYAIOTCA Ha NOPAAKN. BuocnucTtembl MOTOMY M HaAEXKHbl, YTO CNOCOOHbI
YCKO/1b3aTb OT BO34ENCTBUIN C MOCTOAHHOM YAacTOTON. OHM HEYYBCTBUTENbHbI K MEXaHUYECKOMY
O HOYaCTOTHOMY PEe30HaHCy, AarKe K 4acToTe, paBHOW cpeaHen ana buocncrembl. Kak nokazaHoO Hamu B
NPAMbIX 3KCNepMmeHTax, buope3oHaHC OCHOBAH Ha MHOIOYACTOTHOM MapaniebHOM Pe30HAHCHOM
3aXBaTe M COOTBETCTBYET MHBAPMAHTHOMY COOTHOLUEHUIO B MEPAPXUUN Nepnoaos BMOPUTMOB LE/TIOCTHOM
brnocnctemsbl. YTo6bl NPOrHO3MPOBATb U FAPAHTUPOBATL HYXKHYO HaNPaBAEHHOCTb NPOLECCOB B KNETKe —
YCUNEHUE SHEPTreTUYECKMX U NJTaCTUYECKUX NPOoLLEeCccoB, BUOCUHTE3A, BHYTPUKAETOUHOMN pereHepauun,
penapauuun n TkaHesown nponmndepaummn, nMb6o, Ha0bopoT, ycuneHne AeCTPYKTUBHbIX MPOLLECCOB B KJETKe
OTHOCUTE/IbHO BOCCTaHOBUTE/IbHbIX, BMAOTb A0 MHAYKLMK anonto3a, HeobxoaAnMo yunTbiBaTb Pa3y pnutma
3HepreTM4yeckoro obecneyeHma OTBETHbIX PeakUunn KneTkun. MNpamble A0Ka3aTeNbCTBA 3aBUCUMOCTH
HAMNPaBAEHHOCTU OTBETHbIX peakumin oT ¢pa3 bBUOPUTMOB IHEPTreTUKN, NONYYEHHbIE HAMM B
3KCNepUMeEHTax Ha *XMUBOM KNeTKe, bbinnm NnoaTBEPHKAEHbI HA TKAHEBOM M OPraHHOM YPOBHSAX YeN0BEKa U
XUBOTHbIX. YcioBnem n3bumpartesibHOro ycmneHma 6BMOCMHTETUYECKNX NPOLLECCOB, KaKk OCHOBbI 1Ie4yebHoro
3pPeKTa, 0Kaszasnacb CMHXPOHM3AUNA PU3NYECKOTO BO3AENCTBUA C Pa3zamm YyBENNYEHUS
KPOBEHAaMNO/IHEHMSA TKaHW, T.e. C pa3amm PUTMOB BAOXa N CUCTONbI CEPALLA, KOFAa OTKPbIBAOTCA
Kanuanapbl B6BAN3U KNETOK € HaMbosiblien B AaHHbIM MOMEHT YYBCTBUTENbHOCTbIO U YBEIMYMBAETCA
TPAHCMOPT B HUX SHEPreTM4Yecknx cybctpatos u andpdysma Kucaopoaa.
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3. Ouixauue BROX

CymmapHbin
curnan (1,2,3)
GuoynpasnexHun
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HaobopoT, bMOCMHXpOHM3aUMA PU3NYECKMX BO3AENUCTBUN NO CUTHANAM C
NATYNKOB NYNbCA M AbIXaHMA, YCTAHOB/IEHHbIX HA Tene nauuneHTa, B dpalax
BblZ0OXa U AMACTO bl CepALa TOPMO3UT OBUOCUHTES, BOCCTAHOBUTE/IbHbIE
NPOLUECChl U CTUMYNIUPYET AeCTPYKTUBHbIE. ObblyHAA pn3noTepanma Kak
noTtepesn yaayHbIX M Heyaa4vHbIX yA4apoB HaBCTPEYY AN BAOTOHKY 3TUM
Kayenam He aaeT onpeaeneHHbin pe3ynbrat, MOXeT OAHMM NauMeHTam
NMOMOYb, a3 APYTMM AN TOMY *Ke NaLUMeHTY B ApYyroe Bpems npm Ka3anochb bbbl
3P PEKTUBHBLIX HAUAEHHbIX NAapamMeTpax AarKe HaBpeaAnTb
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3aBUCMMOCTb 3HaKa OTBETHOU peakuun oT
MCXOAHOIMo COCTOSIHUA U (ha3bl pUTMa SHEPreTUKU

KNEeTKWU, TKaHW, opraHa, opraHmn3ma

Kauenn 3veproodecneyeHns
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HaBcTpeuy

®a3a yBerinyeHus

KpOBEeHanosIHeHUsA da3a CHUXEeHUS
= yBernuyeHue KpOBEeHarnosnHeHus
OMOCUHTEe3a = AecTpykuus
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® BMoCMHXpOHM3aUMA PU3NYECKMX BO3AENCTBUI ¢ da3amMmn YMEHbLUEHNA KPOBEHAMNO/IHEHNA TKAHWU
OKasblBaeTcA LuenecoobpasHom Npu Mcnosib3oBaHMn GOTOANHAMUYECKOMN TEPANUUN OMYXONeEMN,
3N1EKTPOKOArynaTOPOB, XMPYPruyecKkux 1a3epoBs, MacCcarKepos C LLEe MU YCTPAHEHUS LeNanTa U
npu Apyrux AecTpyKTUBHbIX BO3AeNCTBUAX. [Tpy TaKoM BUOCUHXPOHU3ALUMUN HYXKHbIN 3bdeKT
NOCTUIaeTca NPu MeHbLUEN NJAOTHOCTU MOLLHOCTU, TaK KaK BO3AENCTBUA NpuxodAaTcs Ha ¢pasbl
PUTMOB CHUMKEHWA TENJOEMKOCTM U TENJIONPOBOAHOCTU TKAaHU. CHMXKeHUe 3P PeKTUBHOM
NJAOTHOCTU MOLLHOCTU YMEHbLUAET CTOMMOCTb XMPYPrMYECKOro nasepa, PEHTreHOBCKOro UK
APYroro y4eBOro UCTOYHUKA, YAy4LllaeT KOCMEeTUYEeCKUN 3PPEKT, yMEHbLLIAET 30HY HEKPO3a U
TENJIOBOM AEHATYpPaLIMM OKPYKAKOLLLEN 340P0OBOMN TKAHWN NPU YAANEHUM KOXKHbIX AePEKTOB UK
onyxosn. buoynpasneHne MOXKeT NPON3BOAUTLCA C NMOMOLLbIO NOCAeA0BaTE/IbHO NOAKAOYAaEMOTro
CU/IbHOTOYHOTO pene uan ana pusnoTepaneBTUYECKMX BO3AENCTBUIM NyTem bBuomoaynaumm no
BXOAY BHELLUHEN MoAyNALMK, N0 MUTAHMUIO UK HA BbIXOAE UCTOYHUKA GU3NYECKUX BO3AENCTBUN.

® B pexxume 6MoynpaBneHusa TepaneBTUYECKNA AMana3oH UHTEHCUBHOCTU PacUUPAETCA B AECATKU
n COTHU pa3. bonee cnabble Bo3aeincTBuA ctaHoBATCA 3PPEeKTUBHBIMMU, A Bonee cCUNbHbLIE elle He
BbI3bIBAlOT NEPeA03UPOBKUN U HEraTUBHbIX peaKuui
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(0-) — (0+)
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TepaneBTUYECKUI ANANa30H MHTEHCUBHOCTU (cpeaHemn
NNOTHOCTU MOLLHOCTM Pm) B pa3Hoe Bpems CyTOK (yTpom,
AHEM U BEYEPOM, CABUT IMHUN OTHOCUTENBHO
ncnonb3lyemom Pm) npm obbiMHOW na3sepHou Tepanum bes
NONPaBKU HA U3MEHEHMNE COOTHOLIEHUA MOTNOLEHUA U
oTparkeHus (1), To ke c y4eTom 3TUX NonpaBok —APm uam +
APm (2) n buoynpasnaemon (3) nazepHon Tepanmu (Tpu
CTPeNKN — pa3Hble Pm). (-) — HeraTuBHbIN 3 dEKT,
nepeno3npoBKa, (+) — NONOKUTENbHBLIN Ie4ebHbIN 3D PEKT,
(0) — oTtcyTcTBME 3PPeKTa

© PreventAge



Hecywan 4yactoTa, COOTBETCTBYIOLLAA NapameTpy Mmakcumyma
obpa3oBaHMA CMHINETHOro Kucaopoaa 22,5 Ky, a nuaskKa, Koraa
COCET KpOBb reHepupyeT yaAbTpa3BYKU ¢ YacToTon 45 Kl
(napameTtpuruecKknit pesoHaHc 22,5)
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MHoro net cyuwecrsyetr mertoa ¢otoanHamuuecKoe
Tepanuu, Korga KPacHbim 1a3epom (K COXKasNeHUIo HeT
doTtoceHCcUMbUNAN3aTOpOB, KOTOPbIE AAIOT MAKCUMYM
nornoweHna B UHpakpacHom gmnanasoHe) obnyyatrorca
OMNyXo0J11, U NPOUCXOAUT Pa3pyLUEHUE 33 CYET CUHI/ZIETHOIO
Kucnopoaa.
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nasepHon Tepanum

Kputepun ontTMManbHOCTU NapamMeTpoB

FapmoHuyeckana coukcuposaHHas
yacroTa fla3epHoro Bo3fieucTeus
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OnTumanbHbI NapamMmeTpbl TONbKO
B peXnme ounoynpasneHuUs.
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XPOHOBUOJTOTMYECKHUE MPUYUHBI U TIPOPUNAKTUKRA
OHKO/TOMMYECKMX 3ABONEBAHNN, X XPOHOAUATHOCTUKA U
BEUOYMNPABNAEMAA XPOHOPU3SUOTEPATNA

C./1. 3aryckmH HUN dnsumkm HODY, r. PoctoB-Ha-[loHy

dopMmbl 1 cmbicabl BpemeHu. CO. HaydH. Tp. /noa pea. B.C. Yypakosa,
cep. bubnmnoteka spemenun. Boin 7. HoBovepkacck: N3a-8o0 « HOK», 2010.

C. 198-209.
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XpoHobunonorua paka

® [pUYMHbBI NPEBPALLEHNA HOPMANbHOM KNETKU B PaKOBYHO Pa3HOOOpPasHbl M A0CTAaTOYHO XOPOLIO U3y4YeHbl. ITO
Pa3NMYHbIe BHELHNE GU3NYECKME U XMMNYECKME MYTareHbl, KaHLLEpPOreHbl, BUpYCbl. HapylweHus
HOPMAa/IbHOTO AENEHUA KNETKU U paboTbl reHOMA KNEeTKM BO3MOMKHbI U NMPU BHYTPEHHUX NPUYNHAX
HapyLleHNAX meTabonmama n GyHKLUMKN B opraHn3me yenoBeka. O6LLMM Ke NPU3HAKOM KaHLEeporeHesa u
MaJIMTHMU3aLUNM TKaHM NPKU NH0ObIX NPUUYMHAX NPEBPALLEHMA HOPMAJIbHOM KNETKM B PAKOBYIO KNETKY ABASETCA
NECUHXPOHO3, T.€. PACCOr/IacoBaHME MeXAY PUTMAMUN BHYTPU 3TOM KNETKU UIN €€ PUTMOB C PUTMaMMU APYrUX
KNETOK OKpYKatoLer TKaHW. PaccornacoBaHne pUTMOB O3Ha4YaeT HapylleHne MHGOPMALMOHHbIX CBA3EN
MeXKAYy PaKOBOW K/IETKOM U APYTMMU KNeTKamMn opraHmnama. Ecan KNneTouyHbln UMMYHUTET 0c/iabneH, pakoBas
KNeTKa He MOXEeT noABeprHyTbca anonto3y. OHa CTAaHOBUTCA HEYYBCTBUTENbHOM He TO/IbKO K T-enKouuTam
(xennepam), HO 1 K CUTHaNaM TaKUX Ke KNeTOK OKpyKawuei TKaH. OKpyrKatolwme KNeTkK, He NpuHMmas
MPUBbIYHbIE CUFHAbI OT KNETKM, NPEBPATUBLLIENCA B PAKOBYIO, PEAarnpytoT Ha UX OTCYTCTBME KaK Ha TKAHEBOW
AedeKT TMna paHbl, KOTOPY HEOOXOAMMO 3aKPbITb. B pesynbtate OHM CTUMYIMPYIOT PAKOBbIE KETKMU K
AeneHunto. He nosyyasa Topmo3saLWmMx CUrHanoB o6paTHOM CBA3K, ONYX0Jib PAcTeT B pa3amepax, npuobpeTas
npenmyLlecTBa B CHabKeHnn metabonntamm u pocte AONO/IHUTE/IbHbIX KanUANAPoB. XMpypruyeckoe
yAasieHne PakoBOM ONyX0aM U XMMMOTEPANUA AaneKko He Bceraa 3PEeKTUBHbDI, TaK KaK KOHKPETHbIE MPUYUNHDI
NECUHXPOHO30B APYrux KNEeTOK MOryT COXpaHATbCA. OHM BbI3bIBAOT HOBbIE OYarM KaHueporeHesa, KoTopble
NPUHUMAIOT 06bIYHO 33 MeTacTasbl, NEPEHOC PAKOBbIX KNETOK KPOBbIo 1 NMMOI B ApYyrne opraHbl.
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XpoHobuonorma paka 2

® /13BeCTHO, UTO membpaHa PaKoBOW KNEeTKM bonee Tekydasa n umeet bonee meaneHHble PUTMbl, YEM PUTMbI
KonebaHu y4acTKoB N1ia3maTUYeCcKkom membpaHbl HOPMANbHOM KNETKM TOro e Tuna. MNpun Bcex OHKONOrM4ecKnx
3ab0n1eBaHMAX NMEIOT MECTO HapPYLIEHMSA COMTacoBaHMA BMOPUTMOB Ha OAHOM UM BCEX YPOBHAX OT KNETKY,
TKaHW, OpraHa u opraHnu3ma c nepexoaom ot GYHKLMOHANbHbIX (BpEMEHHbIX) AECUHXPOHO30B K MaTO/NOTMYECKUM,
Korga paccorsiacoBaHne 6MoOpUTMOB MMEET CTOMKUIM XapaKTep. C no3mumnm XpoHOBMOI0TMM He UCKAKOYAEeTCA Kak
NPMYMHA KaHLEPOreHes3a U paccornacoBaHme (AeCMHXPOHO3bI) MeXXAy OpraHM3MamMu, XxapakTepumsyowme CTOMKUN
cTpecc. OgHaKoO AaNeKo He BCceraa CTPecc MOXKeT Bbl3BaTb OHKONOrM4yeckoe 3aboneBaHme. 310 3aBUCUT, NepenaeT
M PYHKUMOHANbHbIN AECUHXPOHO3 B CTOMKMI NATONOTMYECKMIA. ECIM KNETOUYHBbIN MMMYHUTET N BEreTaTUBHbIN
CTaTyC NP AOCTAaTOYHbIX pe3epBax CaMoperynaumm opraHmMama YenoBeKa HOPMANM3YIOTCA, TO BPEMEHHbIN
AECUHXPOHO3 HE MMEET NOC/IEACTBUIN, HANPUMEP NPU NepeneTax Yepes HECKO/IbKMX YacoBbix NosicoB. OgHaKo,
n3BecteH GpaKkT BO3SHUMKHOBEHUA PAKOBOM OMYyXO/IN KULLIEYHMKA Y TapaKaHOB NP nNepeBo3e UX CaMoJIETOM U3
Asctpanumn B CLUA. YcTpaHeHUto AeCUHXPOHO30B CNOCOOCTBYET NPaBU/IbHbIN PUTM CEKPEL MM TOPMOHA
MenaToHWHa B anndule. HapyweHne nam cCHUKeHmMe BblAeNeHUA 3TOFO rOPMOHa B HOYHOE BPEMSA NMpun cTpecce
NN BANAHUN KaHLEPOreHHbIX GpaKTOPOB HapyLLaeT BPEMEHHYIO OPraHn3aLmto OpraHoOB N KNETOK B OPraHmM3me,
NOBbILWAA BEPOATHOCTb BOSHUKHOBEHMA 0nyxonun. CHUXKEHME CeKpeumn menaTtoHnHa B anmdmse nponcxoamT C
BO3pPaCTOM, NO3TOMY BEPOATHOCTb OHKONOTMYEeCKNX 3ab01eBaHMM Bbille Y NOKUAbIX I0AEN.
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XpoHobunonorua paka 3

® KaHueporeHe3 BO3MOXEH He TO/IbKO Npu cboAxX HEPBHO-rYMOpPasibHOM pPeryisumMm Ha YpoBHe opraHM3ma, B YaCTHOCTM Npu
HapyLIEHUN PUTMOB NPOAYKLMN MENAaTOHWHA, HO U NPU PAacCornacoBaHUM PUTMOB BHYTPUKAETOUYHbIX NpoueccoB. B Hopme
AECUHXPOHO3bl OTAE/IbHbIX KNETOK KOHTPO/IMPYIOTCA MEXKK/IETOUYHbIMU CBA3AMM. KNEeTKU C HapyLIEeHHOW BpEMEHHOW
opraHusaumen ycTpaHATCA MHAYKLMEN anonTo3a CO CTOPOHbI TKAaHU M OpraHU3Ma TaK XKe, KaK YyXKepoaHble KNEeTKU.
OAHaKO KpOMe HEPBHO-TYMOPaIbHOMN pPerynsaumm B opraHM3me YesioBeKa COXPaHATCA 3BOIIOLUMOHHO bonee ApeBHUE
MH$OpM3LI,MOHHbIe CBA3N GU3MYECKON NPUPOAbLI MEXAY KNeTKaMM U BHYTPU KNeTok. MNepeaaya n socnpuaTtme
MHPOPMaLNM B BUAE CUTHANOB PpM3MyecKkon npmupoabl obecneumsatotca ¢pa3oBbIMU 30/1b-re/ib NEPEXosamu B

KOMNapTMeHTax KneTtku [1].

® BocnpuaTtme NtobbiXx BHELWWHUX BO3AENCTBUI NPOUCXOANT B pe3ynbTaTe IMBO HENocpeaCcTBEHHOIO nNepexoaa rend B 30/1b
NPY NOrNOLWEHMN MHPPAKPACHOTO N3NyYeHUa, NMbo B pe3ynbTaTe TENNOBOM AUCCUNALMN SHEPTUM NPU APYTUX NEPBUYHbIX
aKLUenTopax BHeLWHero BO34eNCTBMA, B TOM YNC/IE OT APYIUX KOMNAPTMEHTOB MM KNeToK. [pu nepexoaax nepBoro u
BTOPOro poAa 30/1A B re/ib, B YaCTHOCTU MPW NOBbIWEHUN KOHLUEHTPALUM Ka/ibLMA B LUTO301€, B KOMNAPTMEHTAX Pa3HbIX
PAa3MepOoB reHEepPUPYOTCA MHOTOYaCTOTHbIE CUTHA/bl PU3MYECKOM NPUPOAbI, KOTOPbIe OTPAXKatoT GPAKTA/IbHYIO CTPYKTYPY
KNETKM N ee KoMNapTMeHTOB. OHKM ABNAOTCA OCHOBHbIM CMOCOHO0OM MHPOPMALMOHHbBIX CBA3EN BHYTPU KNETKU, MeXay
KNETKaMW U UTPatoT CyLLECTBEHHYIO Po/ib B 0bmeHe nHpopmaumnen mexay opraHnamamm. buopesoHaHC Ha OCHOBE TaKKuX
MHOTOYaCTOTHbIX CUTHA/I0B BHYTPU K/IETKM N MEXKAY KNETKaMW BO3MOMKEH MO 3HEPro3aTpaTtam Ha YPOBHE TEMN10BbIX
bnykTyaumn. CUHXPOHU3aLUMA U MHTErPaLmnA PUTMOB NEPBUYHbBIX 30/1b-T€/ib MaKPOMONEKY/IAPHbIX CTPYKTYP — OAHO M3
yCnoBui 06pa3oBaHMA NPOCTENLLEN }KUBOU K/IETKM U BOSHUKHOBEHUA XN3HU. [YMOpaibHblie N HEPBHbIE
MHPOPMaALMOHHbIE CBA3U INLWb A00aBUINCb B NPOLLECCE 3BONOLUUN K 3TUM PU3NYECKUM MHPOPMALMOHHBIM CBA3AM,
KOTOpPblE B CBOIO oYepeab Y MHOTOKNETOUYHbIX OPraHM3MOB YC/IOXHUAUCD N NPOABAAIOTCA NPOCTPAHCTBEHHO TaKXe B BUAE
BAT n mepuanaHos.
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® 30/1b-refib Nepexobl OTPaXKatoT BCE BUAbI }KM3HEAEATENbHOCTU KETKU, BKAOYAA BCE BUAbI BHYTPUKIETOUYHbIX U
KNETOYHbIX ABUXEHUMN, PErynaLmio CUHAaNTUYECKON NPOBOANMOCTU, NPOBEAEHNE HEPBHbIX MMMY/bLCOB, MPAMOM U
peTporpagHblii akconiasamaTUYeCcKmMim ToK, MameHeHne popmbl M Pa3MepPOB KETOK, perynaumnto YyBCTBUTE/IbHOCTU
N aMNAUTYAbl FeHEePaTOPHOro NoTeHLUKWaNa HelpoHa [2]. YcnhoBua bnopesoHaHca N UISMEHEHUA CNeKTpa PUTMOB
30/1b-re/ib Nepexoa0B B TeNe HeMPOHa NexkaT B OCHOBE BOCNPUATUA BHeWHen nHpopmaummn, pUKcaumm nctopmm
BXOAHbIX BO3AENCTBUIA, Nepexoaa KPaTKoOBPEeMEHHOM NaMATU B A0/ITOBPEMEHHYIO U ee BOCNPOM3BEeAEHUA.
Oby4yeHune n agantaums ntobomn buocrucTtemMbl YBEIMYMBAIOT SHEPTETUYECKYIO SKOHOMUYHOCTb PEryaaTOPHbIX
NPOL,ECCOB, YTO CHUXKAET YCTOMUYMBOCTb, FOMEOCTaTUYECKYIO MOLLHOCTb OBUOCUCTEMDI U BbI3bIBAET €€ CTapeHume.
YpoBeHb (Me30p) n amnantyaa pUTMoB 30/1b-Te/lb NePEXoA0B, OTPaXKatowme arperauuto — aAesarperauuto
MUTOXOHAPUN, ABNAIOTCA UHTErpasibHbIM NOKasaTesem peryaaumm ypoBHA U ONTUMKU3aLMKU SHEPTreTUYEeCKOoro
meTabonnsma Knetku [3]. AHaNIOrMYHO YPOBEHb M aMNAUTYAa PUTMOB arperaumm peTuKy/toma oTparkaeT
NHTErpanbHO perynaumio 6MoCcMHTE3a N BOCCTAHOBUTE/IbHbIX NPOLECCOB KNeTkn [4].

® Gonblumne HaaexKabl B HacToALlee BpemMs BO3/1aratoT Ha ayTOTPaHCN/IaHTaLUMIO CTBONOBbIX KNETOK KaK paAnKasibHbIN
cnocob BOCCTaHOB/IEHUA U OMOJIOXKEHUA NI0ObIX OpraHoB: NedyeHna Anabeta, ANCTPODUN NEeYEeHMH,
HenpoaereHepaTUBHbIX 3aboneBaHUM MO3ra, BOCCTaHOB/IEHUA MMOKapaa cepaua nocne nHbapkta un 1.4. OaHako
CYLLLECTBYIOLLLAA NPAKTUKA YKa3blBaeT Ha ONAaCHOCTb HapyLeHU Hy>KHON AndpdepeHUMPOBKM CTBOSIOBLIX KNETOK U
0bpa3oBaHUA B MeCcTe UX TPAHCNAAHTALMKM PAaKOBOM ONyXoau. OTK Npobsiembl MOTyT ObITb NPEOA0NEHbI, ECNU
obecneynTb COrnacoBaHMUe PUTMOB CTBONIOBbIX K/IETOK C PUTMaMM KNETOK B MECTe UX TpaHcnaHTauun. Metopa,
6MoynpaBAeHUA U COrNacoBaHMsA PUTMOB KNETOK Ha NpuMepe ApoXKKen pa3paboTaH Hamu eule bonee 20 net
Ha3ap, [5,6].
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[podurnaKkTuKa.

® XpoHobmonornyecknn noaxos K NPoPmnnakTuKke oHKO3aboneBaHUM C Y4ETOM aHa/In3a YKa3aHHbIX Bbllle UX NPUYUH
YKa3blBaeT Ha He0H6XOANMOCTb BbIABEHNA U CBOEBPEMEHHOIO NPEeA0TBPALLEHNA U YCTPAHEHNA NATONOINMYECKNX
AECUHXPOHO30B, T.e. NoAAepXaHNA rapMOHMN BMOPUTMOB B OpPraHM3Me YenioBeKa. B nepByto ouepeapb K TakKum
peKoOMeHAaLUNAM OTHOCATCA: 1) KOHTPO/Ib N NoAAEPKAHME MAKCMMAIbHO K HOPME KNEeTOYHOr0 MMMYHUTETa; 2)
HOPMa/In3aLmMa CHa N COOTBETCTBEHHO PUTMOB NPOAYKLUM MEeNaToHMHA; 3) NpeaoTBpaLleHNe CTPECCOB U
CBOEBPEMEHHOE CMATYEHUE UX NOCNeacTBUIN; 4) NpodUNaKTUKA N NeYeHne 3UMHEN Aenpeccuun, NPUHUMatoLLEee Y
HEeKOTOopbIX Nt0AeN Npu AePpuunTe ecTeCTBEHHOro ocselleHna GopmMy HEBPO30B; 5) KOHTPOb KayecTBa NMUTLEBOW
BOAbl, NPOAYKTOB MUTAaHMA, BO3AYLWHOWN Cpeabl, KAHLEPOTreHHbIX 3arpA3HEHMN MECT NPOXKMBAHUA.

® OpHMMm K3 cnocoboB HoOpMaan3aLumMmM BPEMEHHOM OpraHM3aLnMmM OpraHn3ma YenoBeKa ABAAETCA cnocob ycuneHms
CeKpeLnn menaTtoHMHa NO34HMM BEYEPOM C NOMOLbIO Brnoynpasnaemon MHGPaKPaCHOM Na3epPHON Tepanmun m
ero CHMXXeHUA B YyTPEHHME Yacbl C NOMOLbIO Bnoynpasasemon ceetotepanmu. OgHOBPEMEHHO NOCAeAHUN
cnocob ABnAeTca MeToA0M Jie4eHUA 3MMHEN genpeccumn. buoynpasnaemas xpoHoPM3nMOTEPANUA KaK METOA,
HOpMann3auum 6BMOPMUTMOB B OPraHM3mMe O4HOBPEMEHHO ABNAAETCA U CNOCOHBOM MOBbILLEHNA TOMEOCTAaTUYECKOM
MOLLHOCTH, pe3epBOB CaMOoperynaunm, NoBblLEHNA PE3UCTEHTHOCTU K HEB1AroNPUATHBIM BHELLIHUM
BO34ENCTBMAM, B YaCTHOCTU K MarHUTHbIM Bypsam.
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Mpu n3yueHnn pUTMOB }KNBOU Knetku [16,17] Hamun coBmecTHO ¢ naypeatom Hobenesckoir npemun akaa. A.M.
MpoxopoBbiMm 06HapYKeHO AB/IeHUEe MHOTOYaCTOTHOrO NapaasieNbHOro pe3oHaHCcHoro 3axeara [5,9]. CtabunbHoe
(a He BpemeHHOe) yBennyeHne coaepKaHms 6enka B KNETKE MOXKHO MOAYYUTb TOIbKO NPU MHOrO4aCTOTHOM
BO34ENCTBUN, KOTOPOE COOTBETCTBYET MEPAPXMUN NepnoaoB bBUopmuTMoB camoi KneTku [18]. B oTanume ot
OZHOYACTOTHOrO PEe30HaHCa B HEXKUBbIX 0OBEKTAX OBMOPE30HAHC OCHOBAH HA MHBAPUAHTHOM OTHOLIEHUM Habopa
4aCTOT, COOTBETCTBYIOLLEM Nepapxmum bnopnutmos. OgHOBpeMeHHOE YBeIMYEeHNE NN YMEHbLUEHMNE 3HAYEeHU BCero
Habopa yacTtoT no3sonAeT 3¢pPeKTUBHO YNPABAATb }KU3HEAEATENIbHOCTbIO KNeTKU. [Moa06HO0 akkopay B pa3HbIX
OKTaBax AnA BMONOrMYECKUX KOA0B BaXKHO COOTHOLLEHME NEPUOAOB, a He UX abcontoTHble 3HaYeHuA. OAHO U TO Ke
CNOBO, NMPOU3HECEHHOE MYXUYMHOW (HM3KME YacTOTbl) UK KeHLKUHOM (bonee BbICOKME YacTOTbl), UMEET CXOAHbIN
AUCKPETHbIM CNEKTP YacToT. BUOCUCTEMbI COYETAIOT BbICOKYHO MOMEXOYCTOMYMBOCTb K C/ly4alHbIM BO3AENCTBUAM C
Yype3BblYaNHOM YYBCTBUTE/IbHOCTLIO K BMONOrMyecKkn 3HaUMMbIM BO34EeUCTBUAM, COOTBETCTBYIOLUM AUCKPETHOMU
nepapxum nx buopnutmos. MHTerpaTtuBHaA B3aMMoOCBA3b Pa3HbIX YpoBHeN B buocucreme obecneunsaer ee
LLe/IOCTHOCTb. [lBUXKeHue KaxKaou u3 pblb B cTae CUHXPOHU3UPOBaHbI, OTK/IOHEHUA B ABUXXEHUU KaXX[0i pbibbi
orpaHuuuBatotca (aemndupylorca) ee cocegamu. AHaNIOTMUYHO NOAAEPXKMUBAETCA FTOMEOoCTa3uc Ha OCHoBe
cornacosaHma 6MopuTMOB B OpraHu3me u gpyrmx buocmucremax.
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Pa3paboTaHa ecTecTBEHHAA 3BONOLMOHHAA KNnaccupmKauma BPeEMEHHOM OpraHn3aumm bnocmctem ot
KNeTKn ao buocdepeol. LLar nepnosos 6MOpPUTMOB MeXKAY YPOBHAMMU UCKNOYAET NapaMeTPUYEeCKni
PE30HAHC CO CTOPOHbI HMXE M BbillEe NeXalmX YPOBHEN M onpeaenaeT roMeoCTaTUYeCKY0 MOLLHOCTb
buocuctembl U gonycTumblie 6e3 NoTepmn YCTOMYNBOCTU U3MEHEHUA ee NapameTpoB. [JaHHanA
KnaccupuKauma no3BosfAeT BbiAIBNAATb U OLLEHMBATb PacCcoracoBaHUA BMOPUTMOB MmeXKAay YPOBHAMMU U
Ha OAHOM YpPOBHE opraHusauum buocucremsl. Mo BMAy, Xapakrepy 1 cnocoby HapyweHUu rapMmoHUmn
6uopuTMOB BO3MOXXHO NPOrHO3MpPOBATb HapyLeHnA paboTbl KNeTKn, NPOrHo3upoBaTb HEraTUBHbIE
peakuun 1 3aboneBaHUA opraHM3ma YesioBeKa Ha paHHe AOKJINMHUYECKOU CTagumn, NPporHo3MposaThb
HanpPaBAEHHOCTb NPOLLECCOB B 3KOcUcTemax n buocpepe. PaszpabotaHHbie meToabl XPOHOAMATHOCTUKM C
y4eTOM nokKaszatenem GpaKkTabHOCTU U CUMBOJIbHON HENMHENHOM ANHAMMKWN NMO3BONIAIOT MNPOrHO3MPOBATh
TeyeHume 3aboneBaHUn, NHAMBUAYANbHYIO 3ODEKTUBHOCTb MCMNO/Ib3YEMOTO METOAA TIeYEHUS,
ONTUMMU3MPOBATb MHAUBUAYANbHO TPEHNUPOBOYHYIO Harpy3Ky CnopTCMeHa.
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[na BOCCTaHOB/IEHMNA COM/TaCOBAaHUA BUOPUTMOB NPON3BOAMUTCA KOPpPEKLUUA BUOPNUTMOB C MOMOLLbIO CUTHANOB
0bpaTHOM CBA3UN MHTErpPanbHbIX IHEPreTUYeCcKnUx napameTpoB bruocmuctemol. Hanpumep, 4na npoPpraakTMKm u
nevyeHuna 6onee 200 pa3Hbix 3a60n1€BaHMI HAMW COBMECTHO C BeAyLLMMM CreunasincTtamMm pasHblx obnacrten
MeANLUWHbI AO0KA3aHO NPENUMYLLLECTBO NO CPAaBHEHMIO C 0ObIMHbIMM MeToAaMM PU3MOTEPANUN CUHXPOHMU3ALLUN U
Mmoaynaumn GusnotTepaneBTUHECKUX BO3AENCTBUN C pa3amm YBENUYEHMA KPOBEHAMO/IHEHUA TKAHM NO CUTHANaAM C
AATYMKOB My/bCa U AbIXaHMA NauMeHTa. B 3TUX cUrHanax coaepKUTca B BUAE MOAYNALMMN BCA nepapxmsa buopmntmos
opraHm3sma. Bosgencremsa B puTmax LEHTPANbHOrO KPOBOTOKA NaLUMeHTA HOPMaAU3YET CMEKTP PUTMOB
MUKPOLMPKYIALNUM KPOBM B 061aCTU NATONOMMM, YCTPAHAA SHEPTETUYECKYIO AUCKPUMUHALMIO OOHUX BUAOB KNETOK
OTHOCUTENIbHO ApPYrux. MNpun 3TOM UCKIOYAOTCA HEraTUBHbIE N NODOOYHbIE peaKkumKn, NPUBbIKAHUE, YCTPAHALOTCS
KOMMNEHCAaTOPHbIE HAaPYLLEHUA B APYrMX OpraHax n cuctemax. CtabunbHocTb nevebHoro apdekta obecneympaeTcs
obpa3oBaHMEM TKAHEBOW NMNaMATU, BO3HMKAIOLWEN B pe3ybTaTe Kypca Ie4EeHUA 33 CHET NOAKPENNEHUEM KaXKAbIM
BAOXOM NaUMeHTa peakunm KanuanapHom cetm Ha pusmoTepaneBTUYecKoe Bo3aencTame. JleueHme HOCUT CUCTEMHDbIN
XapaKTep, yBe/INUYMBAA MHTETPaAIbHYIO Le/IOCTHOCTb OpraHmM3ama. BelnonHATCA peanbHO NPUHUMNLI «J1eunTb He
6onesHb, a naumeHTal» n «He HaBpeau!». PaspaboTaHHble meToabl bUoynpaBasemomn xpoHodpusnotTepanmnm
MHTErPUPYIOT AOCTUXKEHMSA «3anagHoM» U «BOCTOYHOM» meauLMHbI.
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® [lepepaya u sBocnpuaTue nHpopmauum obecneunsatorca ¢asoBbiMU 30/1b-reib Nepexogamm B KOMNapTMeHTax
Knetku [8]. BocnpuaTtue nobbix BHEWWHMX BO34EUCTBMIN NPOUCXOAUT B pedybTaTte MBO HenocpeaCcTBEHHOro
nepexopa rens B 30/1b NPy NOMoLeHUn MHPpPaKpacHOro nsnyvyeHusn, 1Mbo B pesynbrate Ten10BOU guccmnaumm
SHepPruu Npu Apyrmx NepBUYHbIX aKLEenTopax BHELIHEro B034encTBus, B TOM Yucie OT APYyrMx KOMNapTMEHTOB
Wnun Knetok. MNpu nepexogax nepsoro u BTOPOro poaa 301 B re/ib, B YaCTHOCTU NPU NOBbILWEHUU KOHLEHTPaL UK
KaNbLuAa B LUTO30/1€, B KOMNAPTMEHTaX Pa3HbIX pa3mMepoB reHepPUPYIOTCA MHOMOYacTOTHbIe CUrHanbl GU3NUYECKOMN
NPUPOAbI, KOTOPbie OTPAXKAIOT PPAKTANbHYIO CTPYKTYPY K/IETKU U ee KOMNApPTMEHTOB. OHU ABNAIOTCA OCHOBHbIM
cNOCO60M MHPOPMALMOHHDIX CBA3EN BHYTPU KNETKU, MeXAY KNeTKaMU M UrpaloT CYLWEeCcTBEHHYIO pob B 0bmeHe
nHpopmaumuen mexkay opraHmamamm. buopesoHaHc Ha OCHOBE TAaKUX MHOTOYAaCTOTHbIX CUTHAN1I0B BHYTPU KNETKMU
U MeXAy KNeTKamu BO3MOXKEH No 3HeprosaTtpatam Ha ypoBHe TenaoBbiX ¢payKTyaunn. CUHXpPOHU3aUuA ¢
MHTEerpauma puTMoB NepPBUYHbDbIX 30/1b-Te/ib MaKPOMOJIEKYIAPHDbIX CTPYKTYP OAHO U3 yCA0BUU 06pa3oBaHuA
NpocTeunLlein XXMBOU KNIEeTKU U BOSHUKHOBEHUA }U3HU. [YMOpasibHble N HEPBHble MHPOPMALMOHHbIE CBA3U JINLWb
[06aBMAKCh B NpoLecce 3BONOLNM K 3STUM PU3NYECKMM MHPOPMALMOHHBIM CBA3AM, KOTOPbIE B CBOO O4Yepeapb Yy
MHOTIOK/IETOYHbIX OPraHU3mMoB YCNOXHUAUCL B BuAe bAT n mepugmnaHos.

® 30/b-refib Nepexobl OTPaXKatloT BCe BUAbI XKU3HEAeATEIbHOCTU K/IETKU, BKAOUYAs BCE BMUAbl BHYTPUKIETOUYHbIX U
KNETOYHbIX ABUXKEHUN, Perynsumio CMHaNTUYecKom NpoBOAMMOCTH, NPoBeAeHNEe HEPBHbIX UMMYNbCOB, MPSAMO U
pPeTporpagHbii akConaasMaTUYECKUt TOK, U3MmeHeHue GOoPMbl M Pa3MEPOB KNETOK, PErynsaumio YyBCTBUTE/IbHOCTU U
aMnNAUTYAbl reHepaTOPHOro NoTeHuUMana HenmpoHa [9]. Ycnosua 6Mope3oHaHca U U3MEHEHUs CNeKTpa PUTMOB 30/1b-
reNib Nepexof0B B Te/le HEMPOHa 1IeXaT B OCHOBE BOCMNPUATMA BHeLHel nHbopmaLmm, GUKcaLmm NCTopmumn BXOAHbIX
BO3/elCTBUN, Nepexosa KpaTKOBPEMEHHON NamMATU B AONTOBPEMEHHYIO 1 ee BocnpounsBeaeHnsa. ObydyeHune m
aganTauma nob6on BMocMcTeMbl YBENNYMBAOT SIHEPFETUUYECKYO SKOHOMUYHOCTb PEryIATOPHbIX NPOLLECCOB, YTO
CHUYKAET YCTOMYMBOCTb, TOMEOCTaTUYECKYHO MOLLHOCTb BMOCMCTEMbI M BbI3bIBAET e cTapeHue. YpoBeHb (Mme3op) 1
aMnNAnTYyaa PUTMOB 30/1b-T€/1b NEPEXOA0B, OTPAXKAOLWME arperaumio —aesarperaumnto MMTOXOHAPUM, ABNAIOTCS
MHTErpaabHbIM NOKasaTenem peryasumm ypoBHsS U ONTUMM3ALMN SHepreTu4yeckoro metabonnsma knetku [10].
AHaNOrMYHO YPOBEHb M aMNINTYAa PUTMOB arperauum peTUKyItoMa OTParKaeT UHTerpasnbHo perynaunto buocuHTesa
N BOCCTAaHOBUTE/IbHbIX MPOLLECCOB K/IETKW.
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® buoynpasneHne, BUOCUHXPOHU3ALMA U BuoMmoaynALMA NPU NeYeHNU OHKONOrnYecKux 3aboneBaHni nmeet
cBoto cneundukry. Ans ysenmyenms nabupartenbHOM AeCTPYKLUM PAKOBbIX KNETOK HEOOXoAMMbI dU3nyeckme
BO34eNCTBUA B Pa3ax YMEHbLUEHMSA KPOBEHAMNO/IHEHUA TKAHW, T.€. B NePNOAbl CHUXKEHUA ee TENJ0EMKOCTU U
TennonposoaHoctu [20] (puc. 1). Bo3aencTBue nasepHoe, MHAYKUMOHHbIN HAarpeBs, YAbTPa3BYyK NPOM3BOAATCA
MO CMIHaNaM C AATYMKOB My/bCa U AbIXaHWA, YCTAHOBNEHHbIX HA Tene nauueHTa B ¢pasax AMacTo/ibl cepaua u
Bblgoxa [21-25]. Ocobbiit HTEpec npeacTaBaseT peXxum buoynpasneHua npu GoTtoguHaMUUYECKOM Tepanum
paka [26-28]. 9TOoT meToA AaBHO UCMONb3YEeTCA B OHKONOTMM ANA Pa3pyLLEHMUA NOBEPXHOCTHO PACMO/IOXKEHHbIX
onyxonen. Ana rnyboKopacnoNoKeHHbIX TKAHEN 3TOT MeTOoA, TPebyoLWMin OKON0 AeCATKA Npoueayp B pasHble
AHW, HE TOAUTCA ANA NONOCTHbLIX ONepaunmn n aaxKe AnA sSHAOCKONUYECKMX. KpaCHbIN CBET, MaKCMMYyM
NOrNOLWEHNA KOTOPOro COOTBETCTBYET BBOAMMOMY B KPOBAHOE pycno ¢oToceHcnbunmsaTopy, nabumpaTtensHo
HaKan/IMBaOLWMMCA B ONYX0/IN, HE3HAYUTENIbHO NPOHMKAeT BINybb TKaHen. OgHaKo B peXXume buoynpasieHusn
pa3spylleHna pakoBbIX KNETOK npoucxoamut He ¢oToHaMM MCNO/Ib3yeMOro KPaCcHOro CBeTa, a MHAYKLuUen
anonTo3a PaKoBbIX KNETOK 3a CYeT U3/Iy4YEeHUNIA NOBEPXHOCTHO PACNO/IOXKEHHbIX KNETOK Npu 30/1b-re/ib
nepexopgax B HUX NPU NOIMMOLWEHNU KPacHOro cBeta. OCHOBaHMeM gNA TaKoro o6bACHeHUA ABAAeTCA
OTCYTCTBUE Y NALLMEHTOB MHTOKCUKALUM NpU pacnage ryboKopacnonoxKeHHbIX ONyxoser U 3Ha4YUuTe/IbHO
6onbwan apPeKkTnBHOCTL POTOANHAMUNYECKOU TEPANUM ONYXO0ei pa3HbIX I0KAIn3aLMii NO CPAaBHEHUIO C
06bluHOM poTOAMHaMMUecKon Tepanueir. HakonneHne ¢potoceHcMbunmnsartopa (paaoxn1o0purH) B pakoBbIX
KNeTKaX aHa/JIoOrM4yHO YCUINBAET UX pa3pyLueHue 3a cueT 06pa3oBaHMA B HUX CUHIJIETHOTO KNUC0poAa.

® [lony4yeHHble PpaKTbl OblAM ANA HAC AOCTAaTOYHO HEOXMAAHHbIMU, AdXKe 3HaA NpenmyLLecTsa buoynpasasemon
Jla3epHOM Tepanunm nNo CPaBHEHMUIO C 0ObIYHOM Na3epHON Tepanmen Tex XKe NnapameTpos
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MeTtoabl OOLIYHOW
husnoTepanmum:

He yuynTbIBalOT UCXO0QHOE

COCTOAHME KNEeTOK M TKaHK,
3HeproobecneyeHne OTBETHbIX

peakumm,
He yYMTLIBaIOT BereTatTuBHbLIN
CTaTyC ¥ COCTORHME NauMneHTa,

Vicnonb3yloT Tanmep ¢

PHU3INYECKUM ITANOHOM BPEMEHM,

He KOHTPONMPYIOT peakumm 1
COCTOSIHME NaLUMeHTa BO BpemMs
nevyeSHOM Npoueaypsbl,

He yYyuTbLIBalOT xapaxkrep
MECTHOM NaTONOMMK,

He yYyMTLIBalOT U3MEeHEeHUA
YYBCTBUTENbLHOCTH U
TepaneBTUYECKOro AManasoHa
peakuMm KOHKPETHOIo NauueHTa,
BO3MOXHbLI HEraTMBHbLIE peakumm
M Nepeno3npoBKa

MeToabl
ouoynpasnsemMon

XpoHO(U3noTepanmu:

ABTOMATHYECKAA CHHXPOHM3ALUMNA C
PUTMaMH KPOBEHAMNONMHEHNA TKaHM,
MpumeHeHne Koppexumuu
BEreTaTMBHOIO craryca u ero
ABTOMATHYECKMM YyuerT,

Mcnonbayror Suonornyeckui
Tanmep (YMCno yaapos nynsca),
Mcnonb3yloT HenpepbiBHbLIN
KOHTPONb 33 COCTOSHHEM M
peakuMaMM naumexTa,

Ucnonb3ayior 4 pexnma,
afleKBaTHbIE COCTOSHHMAM FMMNOKCHH,
aprepuanbHOM MNK BEHO3IHOMW
MnepeMum,

PacumpaioT TepaneBTHYeCcKHM
AMaNasoH peakuMi ¥ UCNoNbL3YIoT
onTUManbHbie NapamMeTpbl,

HeratueHbie ¥ NOGOYHLIE peaKi UM
W Nepefo3UPOBKa MCKIIOYEeHbI
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®uauka Teepaoro rena

MeguumHckas duanka u xummusa v buodpuanka

1. CnyvaiHbiin npouecc -
Cynepno3nLMS rAPMOHNYECKMUX
konebaxui (10 Teopema
Cnyuxoro), deicTpoe ®ypbe
npeobpasoeanHue, KocuHop
aHanua.

2. YcTonymsbie COCTORHUA.
Knd<1.
3. OQHOYaCTOTHLIN PE30HAHC

4. MOHOTOHHas 3aBUCUMMOCTL OT
CHNbI BHELWHEro BO3ASNCTEUSA.

5. ABTOHOMHOCTE WNK
OTHOCUTENBHAA HEe3aBUCUMOCTDL
ANeMeHTOR (YacTeNn) cucTemMol.
3aKoHb! HeloTOoKA.

6. Duamieckmnin
(aCTPOHOMUYECKUN) ITANOH
BpEeMEHM.

7. Cnepossie npoyeccsl.

8. Maycoeckue HenpepbiBHbIe
pacnpeaeneHus.

1. BUOpPUTMBI HENUHERHbIe KonebaHKAa C Bapbupy-

owuMK nepuogamu. Cynepnosnums NOCTOSHHO
UaYLLMX NepexoaHbLIX NPOLECcCOoB.

2. Ycrondusoe HepasHoeecue. KMNO>1 ans usorepmu-
YeCKMX NPOLIECCOB, YCUNEHUE M yBeNnueHue guana-
30Ha peaxumi 8 104 (Ca?*) -10' (poagoncuH) paa.

3. BUoOpe30HaHC MHOroNacTOTHLIM B oBnacTu
Panes-xuHca Ha sBoageincTamns ¢ E <KT.

UK 1-5MKM: MakcHMansHbIn nepexoq renb-3onb.

4. [INCKpPETHLIN ANana3oH pa3pbiBHON DyHKLMK
peakumn SMocUCTeMbl OT CUNbI BO3QEHCTBUR
(KOHUeHTpauun AeNCTBYIOLLEro BeLWecTsa) .

5. UHTerpancHas UenocTHOCTL DMOCUCTEMDI.
Momeoctazuc. 3akoH Jle Larence-bpayHa,

Camyanbcena.
6. Buoraiimep. Bpems kak pyHkUMA Bronorndeckux
NPOLUECCOB, CKOPOCTb KOTOPLIX 32BHCUT OT NaMsTI.

7. Anantaums ¥ Snonoruyeckas namsaTs C
onepeXaloLKUM OTPEXKEHUEM Ha OCHOBE

B33aNMOCEA3M DUOPUTMOB U CUIHATYP.
8. [IMCKPETHOCTL CnekTpa uepapxmuu OHOPUTMOB.
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Oncol Rep. 2012 Aug;28(2):576-84. doi: 10.3892/0r.2012.1820. Epub 2012 May 17.

Selenium enhances the efficacy of Radachlorin mediated-photodynamic therapy in TC-1 tumor
development.

Kim YW' Bae SM, Liu HB, Kim IW, Chun HJ, Ahn WS.

# Author information

Abstract
Selenium, an essential trace element possessing anti-carcinogenic praoperties, can induce apoptosis in cancer cells. Qur goal was to

investigate the enhanced antitumor effects of photodynamic therapy (PDT) plus selenium in TC-1 tumor cells and implanted mice. Cell
viability was evaluated at various time intervals after PDT treatment and/or selenium by methyl thiazolyl tetrazolium (MTT) assay. When only
PDT treatment was administered to TC-1 tumor cells, TC-1 cell growth recovered over time. On the other hand, co-treatment of PDT and
selenium extended the inhibition time of tumor cell growth. Co-treatment of PDT and selenium showed serious morphological changes in TC-
1 cells and induced a more apoptotic population by FACS analysis. By signal transduction pathway SuperArray analysis, genes closely
invelved in the NFkB, p53 and phopholipase C pathways, such as VCAM1, MDM2 and FOS, were significantly downregulated at least 10-fold
in TC-1 cells following PDT and selenium cotreatment. In an in vivo study, tumor-bearing mice were intravenously injected with Radachlorin 3
h before irradiation with 300 J/cm2 of light. Selenium was administered daily for 20 days. Combination therapy against the mouse tumors
generated by TC-1 cells was more effective than PDT or selenium alone. These data suggest that selenium plus PDT can induce a significant
tumor suppression response compared with PDT alone. Additionally, it can be an effective anticancer therapy strategy.

PMID: 22614712 DOl 10.3892/0r.2012.1820
[Indexed for MEDLINE]
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Photodiagnosis Photodyn Ther 2014 Jun;11{2):141-7. doi: 10.1016/].pdpdt.2014.03.003. Epub 2014 Mar 13. EFLSEVIER
Epigallocatechin gallate with photodynamic therapy enhances anti-tumor effects in vivo and in
vitro. N

Mun ST, Bae DH2, Ahn WS3.

#+ Author information

Abstract
OBJECTIVES: To evaluate anti-tumor effects of combined photodynamic therapy and epigallocatechin-3-gallate (EGCG).

MATERIALS AND METHODS: TC-1 cells were injected into C57BL/6 mice. Mice were grouped by 7 into 4 groups as PDT, EGCG, combined
PDT with EGCG, and control group. The photosensitizer Radachlorin was used. The light source was a diode laser with 662 nm wavelength.
In vitro TC-1 cells were treated with Radachlorin and irradiated. In vivo, when tumors were 8-10mm, Radachlorin was injected into mice and
irradiated. For in vitro, different doses of EGCG were added to culture dishes. For combination, EGCG was added to the cells. 2.5 or 5 pg/mil
of Radachlorin was added to the cells. Cells were incubated with EGCG and/or Radachlorin and laser irradiated. In vivo, EGCG were given
for 20 days, alone or after PDT treatment. Cell growth inhibition was determined using MTT assay. Tumor growth inhibition assays were done
in each group. Tumor growth was measured using caliper. Western blottings were performed with primary antibodies as COX-2, p21, p53,
PARP, Bax, P-p38, VEGF, HIF-1a, MMPS9 and actin.

RESULTS: The cell growth and the tumor volume in PDT combined with EGCG treatment group was significantly suppressed, compared with
control and PDT or EGCG alone treated groups. We have shown that PDT combined with EGCG in vivo increase levels of both p21 and p53.
Both Bax and activated PARP genes were significantly expressed.

CONCLUSIONS: It is suggested that high anti-cancer activity of combined photodynamic therapy with EGCG may be useful for effective
cancer therapy.

Copyright @ 2014 Elsevier B.W. All rights reserved.

KEYWOQORDS: Anti-tumor effect; EGCG; Photodynamic therapy

PMID: 24632332 DO 10.1016/).pdpdt. 2014.03.003
[Indexed for MEDLINE]
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§ Advanced Smart-photosensitizers for More Effective Cancer
-~ 3
=] Treatment
Wooram Park?, Soojeong Cho?, Jieun Han®, Heejun Shin®, Kun Na°’, Byeongdu Lee®’, and
Dong-Hyun Kim2.4.*
aDepartment of Radiology, Feinberg School of Medicine, Northwestern University, Chicago, lllinois
60611, United States
§ ®Center for Photomedicine, Department of Biotechnology, The Catholic University of Korea,
o Bucheon-si, Gyeonggi-do 14662, Republic of Korea
ng, eX-ray Science Division, Argonne National Laboratory, Argonne, lllinois 60439, United States
=
& 9Robert H. Lurie Comprehensive Cancer Center, Northwestern University, Chicago, lllinois 60611,
S United States
=
Abstract
Photodynamic therapy (PDT) based upon the use of light and photosensitizers (PSs) has been used
as a novel treatment approach for a variety of tumors. It, however, has several major limitations in
the clinics: poor water solubility, long-term phototoxicity, low tumor targeting efficacy, and
? limited light penetration. With advances in nanotechnology, materials science, and clinical
O = interventional imaging procedures, various smart-PSs have been developed for improving their
nCO =} cancer-therapeutic efficacy while reducing the adverse effects. Here, we briefly review state-of- 2
Re h a b = the-art smart-PSs and discuss the future directions of PDT technology. 3 PrGVGntﬂ 96
L
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® HTennektyanbHble poToceHcnbunmsaTtopsbl (PS) B coveTaHMM ¢ nepesoBon TEXHONOMMEN HAaHO- U
bnomaTtepunanos nmetroT 60sbLLION NoTeHUMan ana 3GPeKTUBHOIO Ne4eHna paka.

Application for
cancer treatment

Targeted
Photosensitizer Cancer Therapy
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B Photodynamic therapy and anti-tumour immunity

Ana P. Castano , Pawel Mroz , and Michael R. Hamblin"-¥

"Wellman Center for Photomedicine, Massachusetts General Hospital, Boston, Massachusetts,
USA and Department of Dermatology, Harvard Medical School, Boston.

*Harvard-MIT Division of Health Sciences and Technology, Cambridge, Massachusetts.

Abstract

Photodynamic therapy (PDT) uses non-toxic photosensitizers and harmless visible light in

combination with oxygen to produce cytotoxic reactive oxygen species that kill malignant cells by

apoptosis and/or necrosis, shut down the tumour microvasculature and stimulate the host immune

system. In contrast to surgery, radiotherapy and chemotherapy that are mostly immunosuppressive,
T~ PDT causes acute inflammation, expression of heat-shock proteins, invasion and infiltration of the
& tumour by leukocytes, and might increase the presentation of tumour-derived antigens to T cells.

The principle of photodynamic therapy (PDT) was first proposed over 100 years ago'. A recent
review in Nature Reviews Cancer by Rakesh Jain and colleagues described some of the
historical milestones in the development of PDT as a cancer treatment2. Many of the

! photosensitizers (PSs) that have been studied since PDT was first proposed are based on a
- porphyrin-like nucleus®. PSs function as catalysts when they absorb visible light and then
}‘ convert molecular oxygen to a range of highly reactive oxygen species (ROS). The ROS that
@ are produced during PDT have been shown to destroy tumours by multifactorial
mechanisms4+5 (FIG. 1). PDT has a direct affect on cancer cells, producing cell death by
necrosis and/or apoptosis®. PDT also has an affect on the tumour vasculature, whereby
illumination and ROS production causes the shutdown of vessels and subsequently deprives
the tumour of oxygen and nutrients”-%. Finally, PDT also has a significant effect on the immune
system” 1! which can be either immunostimulatory or immunosuppressive.

Most of the commonly used cancer therapies are immunosuppressive, Chemotherapy and

O n CO Vs ionizing radiation delivered at doses sufficient to destroy tumours are known to be toxic to the
= bone marrow, which is the source of all cells of the immune system, and neutropaenia and ®
Re h a b 8 other forms of myelosuppression are often the dose-limiting toxicity of these therapies. @ PI’GVGntﬂgG
b However, it should be noted that low doses of either ionizing radiation12+13 or
chemotherapy 14 can have immunostimulatory effects, including the induction of heat-shock
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Stimulation of anti-tumor immunity by photodynamic therapy
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Abstract

Photodynamic therapy (PDT) is a rapidly developing cancer treatment that utilizes the
combination of nontoxic dyes and harmless visible light to destroy tumors by generating reactive
oxygen species. PDT produces tumor-cell destruction in the context of acute inflammation that
acts as a ‘danger signal’ to the innate immune system. Activation of the innate immune system
increases the priming of tumor-specific T lymphocytes that have the ability to recognize and
destroy distant tumor cells and, in addition, lead to the development of an immune memory that
can combat recurrence of the cancer at a later point in time. PDT may be also successfully
combined with immunomodulating strategies that are capable of overcoming or bypassing the
escape mechanisms employed by the progressing tumor to evade immune attack. This article will
Onco cover the role of the immune response in PDT anti-tumor effectiveness. It will highlight the
R h b milestones in the development of PDT-mediated anti-tumor immunity and emphasize the @ PfGVGﬂtﬂ 9 G®
e a R combination strategies that may improve this therapy.
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Core-shell nanoscale coordlnatlon polymers
combine chemotherapy and photodynamic
therapy to potentiate checkpoint blockade
cancer immunotherapy

OPEN

Chunbai He', Xiaopin Duan’, Nining Guo'2, Christina Chan', Christopher Poon', Ralph R. Weichselbaum?
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Advanced colorectal cancer is one of the deadliest cancers, with a S-year survival rate of only
12% for patients with the metastatic disease. Checkpoint inhibitors, such as the antibodies
inhibiting the PD-1/PD-L1 axis, are among the most promising immunotherapies for
patients with advanced colon cancer, but their durable response rate remains low. We herein
report the use of immunogenic nanoparticles to augment the antitumour efficacy of PD-L1
antibody-mediated cancer immunotherapy. Nanoscale coordination polymer (NCP) core-shell
nanoparticles carry oxaliplatin in the core and the photosensitizer pyropheophorbide-lipid
conjugate (pyrolipid) in the shell (NCP@pyrolipid) for effective chemotherapy and
photodynamic therapy (PDT). Synergy between oxaliplatin and pyrolipid-induced PDT kills
tumour cells and provokes an immune response, resulting in calreticulin exposure on the cell
surface, antitumour vaccination and an abscopal effect. When combined with anti-PD-L1
therapy, NCP@pyrolipid mediates regression of both light-irradiated primary tumours and
non-irradiated distant tumours by inducing a strong tumour-specific immune response
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ABSTRACT

Photodynamic therapy (PDT) is a potentially immunogenic
and FDA-approved antitumor treatment modality that wuti-
lizes the spatiotemporal combination of a photosensitizer,
light and oftentimes oxygen, to generate therapeutic cytotoxic
molecules. Certain photosensitizers under specific conditions,
including ones in clinical practice, have been shown to elicit
an immune response following photoillumination. When

Photodynamic therapy; TNF, Tumor necrotic factor; TSA,
Tumor-specific antisen.

INTRODUCTION

Photodynamic therapy (PDT) is a photochemistry-based, non-
thermal treatment modality used to treat numerous cancers, in
addition to a range of non-cancer indications, including ophthal-
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CyulecTByeT KOMMMNEKCHad MMMYHOCTUMYNALUKA, KoTopas BblidBaHa ®LT. OHa
OCHOBaHa Ha coYeTaHUN POTOXUMMUKU, MOSIEKYNAPHLIX N KNETOYHbIX MeXaHn3mMamax
®OT n nocnenytowien UMMYyHroeHHoOW rmbenbio KneTok. [logpobHo npeacrtaereHa
MHOrorpaHHas nporpeccusa ot UMMYHOreHHOM rmbenmn KNeTok 4o PeKpyTUpOoBaHUS
BPOXXOEHHON MMMYHHOW CUCTEMbI, B AOMNOSIHEHME K TOMY, Kak PDT onyxonesou TkaHu
NPUBOAUT K BO3MOXHOMY T-KIETOYHO-0MocpeaoBaHHOMY aganTUBHOMY OTBETY U
OnTeNbHOMY NPOTUBOOMYXONEBOMY MMMYHUTETY. MIMeeTcsa npeacTasrieHne 0 ponu
OOT B oboraleHnn T-KNeTovHOro peneptyapa Kak HOBOIo U YHUKaribHOro MexaHnama
yCcuneHus aganTUBHOMO NPOTUBOOMYXONEeBOro MMMYHHOIo OTBeTa. JTa
HenccnegoBaHHaga TeppuTopus obellaeT pacluMpuTb TeKyLlee NoHUMMaHue
pa3HooOpasHbIX ponen AT B UMMYHOSIOMrMYECKOM KOHTPOME 3a NporpeccupoBaHnEM
Onyxosnin 1 NpegocTaBnsaeT BO3MOXHOCTU ANA U3YHEeHUA CUHEPTUU MexXay
NosABNALWLMMNCA UMMYHOOHKOOrnyecknmm nogxogamm ¢ ®OT-nHayumMpoBaHHbIMY
KITOHasNbHbIMW 3KCMaHCUAMU B pa3Hoobpasnm onyxonecneunguyeckmux T-KMneTok.
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The Course of Immune Stimulation by Photodynamic Therapy

Chemical Molecular I : PDT-induced Actlvation Promotion HYPOTHESIS:
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OnocpenoBaHHas OOT abnaumsa onyxonu MoXeT NPOUCXOAUTb TPEMSA OCHOBHbLIMU
cnocobamu: (1) npamoe poTonoBpeEXAEHUE KITETKU N KIETOYHbIX opraHeni, (2)
aKTuBaums MMMYHHON cucTeMsbl 1 (3) dpoTonoBpexaeHne cocyamucTomn ceTu

onyxosnu. B 3aBUCMMOCTU OT BHYTPUKIeTo4YHoW nokanusauuu NMC-nHgyumnpoBaHHOM
reHepauun CKO u obuien cteneHn KNneTodHoro gootonoBpexaeHunsi, obpadboraHHas
OT kneTka MOXET nogBepraTbCs pasnnUyHbIM cnocodam Krneto4YHon rmbenu
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OpbIN 3aBUCUT OT ME30CKONNYECKOW U1
cybkrnetoyHom nokanusauum PS, B AononHeHmne K adpdekTnBHbIM go3am OOT,
OocTaBnaeMbIM B ornyxonesyto knetky. PDT-onocpegoBaHHas reHepauna RMS
NpMBOAUT K rTMBEnn KNeToK No YeTbIPEM OCHOBHbLIM MyTAM: ayTodarnm, anonTtoasy,
Hekpo3y 1 napanTtoldy. 3adacTtyto PDT-onocpenoBaHHas MHOAYKUUA 3TUX NYTEN HE
SIBMNSIETCA B3anMoUCKovatowen. Hanpumep, aytodarnst n anonto3 MoryTt ObITb
MHULUUNPOBAaHbI O4HOBPEMEHHO nocsie poTonoBpeXaeHnUa NM3oCcoM N MUTOXOHOPUN
(nMm3o-OAT un muto-PLT, cooTBeTCcTBEHHO). HegaBHee nccnegosaHue Kessel et

al., npegnonoXxun, 4YTo nocregoBaTteribHOE HaLENMMBaAHME HA CYOKNETOYHbIE
opraHernnbl MOXET NpUBECTU K bonee adpdekTnBHbIM pedynsrtatam OT. NoHnmaHue
9TUX NPOLIECCOB MMEET pellatoLlee 3HavyeHne anga noHMMaHusa Toro, Kak pasnunyHblie
nyTn rmdenun KrneTok MoryTt andodepeHumnarnbHO CTUMYNMPOBaTe UMMYHHYIO CUCTEMY
X034MHa. 34ecCb Mbl KpaTko onucanu HEKpOTUYECKNU, ayTodarmyeckmun m
anonToTU4ecKuUn NyTu, KOTopble cneaytoTt 3a nedeHnem O T B KOHTEKCTE UMMYHHOW
aKTuBaLun.
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HeKpo3

TepMUMH KHEKPO3» OTHOCUTCA K HEKOHTPOIMpPYeMOM rmbenm KNeToKk nu3-3a notTepu LEeNOCTHOCTU KNETOYHOMN
MeMbpaHbl B pe3ybTaTe CEPbE3HOrO KNETOYHOro noBpeKaeHus. HeKpo3 NpuUBOAUT K Pa3nmMBY KNETOYHOIo
COAEPKMMOTO B OKPYKatoLMe TKAHWU, YTO CONPOBOXKAAETCA BOCNANNTENBHON peakumen, B TeueHne mHorux net
HEKPO3 CYUTANICA €ANHCTBEHHBIM MeXaHU3MOM rnbenn Knetok nocne ®AT B pe3ynbTaTe HabAlOAaEMOro HEKPO3a
TKaHeln, KOTOPbIN B KOHEYHOM nTore Habaoaaetcs B OTBET Ha sieyeHme. O4HAKo B nocneaHue roabl NOHUMaHMe
rmbenn Knetok ctano 6onee NoAHbIM U TeNepb BKAOYAET B cebA AONONHUTE/IbHbIE METOAbI, BK/HOYAas anonTos,
aytodarmio n napanTto3. HecmoTpa Ha CNOKHOCTb, HEIABHO NOHATHbIE C/IOKHOCTU N CNOXKHOCTU BUONOrNYECKUX
PEeaKUUN N MONEKYNIAPHbIX KACKAZ0B, KOTOPble OTHOCATCA K KOHKPETHbIM NYTAM CMEPTU, TaKKe OTKPbINK pAaj,
BO3MOKHOCTEN ANA COOTBETCTBYHOLLMX KOMOUHALWNIN, B TOM YNC/IE C MUHTMOUTOPAaMKU MMMYHHOW KOHTPOIbHOM TOYKMY,
AN YCUNEHNA OTBETA Ha NnpoTusoonyxosesbit PAT. B ob6uiem, N10X0 KOHTPO/IMPYEMbBIA HEKPOTUYECKUIN NMYTb
cymTaeTcsa Hambonee NpPoBOCNaNUTENIbHbIM NMyTEM, BbicBObOXAeHMe paaa DAMP, KoTopble aKTUBUPYIOT BPOXKAEHHYIO
N alanTUBHYIO UMMYHHYIO cUCTEMY, KaK bonee noapobHo obcyKaaeTca B pasaene, NocBALLLEHHOM BbiICBOOOKAEHUIO
cneunPuUeckux ana onyxosiem aHTUreHoB N aKTUBALUUW AEHAPUTHbBIX KIETOK. PONb MMMYHHOM CUCTEMbI NOCAE
HeKpo3a, Bbi3aBaHHOro ®AT, AOCTAaTOYHO NOAPOOHO 0bCyKaaeTca B amTepaType. XOTa 3TO U HE NONHOCTbIO U3Y4YEeHO,
MOMKET CYLEeCcTBOBaTb CBA3b mexay JIC, nokanmsyrouwmmm IP, KOTopble MOryT Bbi3biBaTb cTpecc P npu obayyeHmu
CBETOM, NOTEeHLUMANbHO MOTYT Bbi3biBaTb NAapanTo3, a TakXKe, KaK Obl/10 NOKa3aHO, BbI3bIBAOT rMbeNb UMMYHOTFEHHbIX
K/IETOK. Tem He MeHee, poab NapanTo3a B MPOTUBOOMYXO/IEBbIX MMMYHHbIX peaKkuMAX Ha AaHHOM 3Tarne He COBCEM
MOHATHA U AaeT 3Ha4YUTE/IbHblIE BO3MOXKHOCTM ANA NOoAPODOHOro N3y4eHmna sToro KOHKPETHOro MeToZla CMepPTMU.
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AyTodarus

AyTodarma - 3To Npouecc BHYTPUKIETOYHOrO PELUKANHIA, KOTOPbIM NOMOraeT B K1€TOYHOM FOMEOCTa3e, a TaKKe
NyTb CAaMOpPa3pyLMTeNnbHON rmbenmn Knetok. Takmm obpasom, aytodarma TakKe OKa3bIiBAET BAMUSAHME Ha NpoLecc
MMMYHOI0rMYeCcKoro Haasopa. Aytodarmsa onocpeayetca poOpMUPOBAHNEM BPEMEHHOM MeMbpaHHOM CTPYKTYpbI,
N3BECTHOM Kak ayTodarocoma. CBsizaHHble ¢ ayTodarmen (ATG) reHbl y4acTByOT B GOPMUPOBAHUMN

aytodarocom. CumtaeTtca, 4to aytodarma UrpaeTt KAUYEBYIO PO/ib B 3aWMTE KNETOK nocse cybuntotokcmyeckoro GAT,
CKopee BCero, NyTem peumpKyaaunum nospexgeHHbIX MutToxoHapun nam ER go Toro, Kak oHM MOryT BbI3BaTb

anonTto3 3. Cepua uccneposaHuni Kessel et al. nokasan , 4to aBtodparnmn-poacteeHHble reHbl (ATG5 n ATG7) nrpatot
Ba*KHYIO POJib B rMbenmn KNeTok , BbiIaBaHHOW in3ocom-muieHn ®AT. Korga ATG7 6bin NCTOLLLEH B K/IETKAX renaTtombil,
bOoTOKUNNBI OblNM 3HAUMTENIbHO HAPYLLEHbI NOC/Ee M30COMaIbHOro doTonosperxaeHua. B nccnegosanmnm Garg et
al.TunepununH-onocpeanosaHHbiM OAT 6bI1 MCNONB30BAH AN MHAYKUMK ayTOdarum B PaKOBbIX K/IETKAX, YTO NPUBENO
K CHUXKEHUNIO UMMYHOCTUMYAMpyowero a¢pdekTa. B pesynbrate nHAyKumMm aytodarmm B3aMMogencTeme mexay
YMUPAOLWMMM KIETKAMUN U NPOPECCUOHANBHBIMWN aHTUTEHNPE3eHTUPYIOWUMN KneTkamm (APCs) 66110 oTmeHeHo. 310
B3aMMOAENCTBME MEXAY YMUPAKOLWMMKM KneTKkamu u BTP, Kak nonaratoT, Heob6xo4MMO ANA AOCTUKEHUA HALEKHOTO
MMMYHHOro oTBeTa. Takum obpa3om, Koraa aytodarmsa ocnabnanacb 3a cyet nctoweHua ATG5, pakoBble K/1EeTKM
NPOABAANN YCUNEHHbIE UMMYHOCTUMYAMpPYoWMe 3PpPeKTbI, BKAKOYAA co3peBaHue AeHAPUTHbIX KneTok (DC),
npoaykumio IFN 1 akcnpeccuio aKTo-KanbpeTuKyamHa (Kak onmcaHo B pasaene, obecyxaatowem ICD u
BbicBOOOXAeHMe DAMPS).
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AyTtodarma npoaonxKeHue

AyTodarmyeckmum nyTb UrpaeT BarkHYO POJb B NPe3eHTauumn aHTureHa. Boobuie rosops, sHAOreHHble aHTUTEHbI U3
BMPYCOB, ONyxo/ien nnm cobcteeHHbIx 6enkos 06pabaTbiBatOTCA LMTO30/1IbHBIMK NPOTEA3aMM, 3aTEM NONAAAIOT B
npocseT ER 1 npeactaBnAoTcs B KOHTEKCTE MOIEKYN Knacca | ocHOBHOro Komnaekca ructocoemectumoctu (MHC)
CD8 * T-kneTtkam. HanpoTuB, 3K30reHHble aHTUTEHbI ABNAAIOTCA 3HAOUNTO3HbIMM U 0ObIYHO 0bpabaTbiBatoTCA Yepes
3HAO0COMHO-TM30COMaNbHbIN NMYTb ANA NpeaAcTaBneHns aHTureHa B KoHTekcte MHC knacca Il Kk CD4 * T-

KneTkam. MHOroymncieHHble uccnegoBaHMA NoKasanm, Yto aytoparmyeckMm NyTb UrpaeT peLlatoLLyo pPo/b B
«NepeKkpecTHOM NpeacTaBeHNUN» 3K30reHHbIX onyxonesbiX aHTUreHoB DCs B KOHTeKcTe monekyn MHC knacca | gna
akTuBaumm CD8 * T-kneToK. B HOBOM nHTEpecHoM nccnegosaHumn Haug et al. potoxmmmyeckaa MHTEPHANU3ALMS
(PCI) ncnonb3oBanacb B KauecTBe MexaHM3Ma ANA CENEKTUBHOIO pa3pyLleHnA 3HA0COM C Lie/Ibio NOBbILWEHUA
LLMTO30/IbHOM AOCTYNHOCTU aHTMreHa OVA ans npeseHtaumm MHC knacca |. B atom nccnegosanmm nentuaHbln
aHTUreH OVA .. _,,(nenTngHaa nocnepgosatenbHocTb SIINFEKL) bbina cekBecTMpoBaHa B 3HAOCOMax noce
sHgouunTto3sa DC. 3atem aHAocoMbI b1 GOTOXMMUYECKU NOBPEXKAEHDbI ANA BbICBOOOKAEHMA NENTNAA B
LUMTO30/b. N36MpaTeNbHOE LNTO30/1bHOE BbICBODOXKAEHNE NENTUAHOIO AaHTUIrEHA YCUAMNO NPEe3eHTauuto nentTuaa,
cBA3aHHOro ¢ monekynon MHC knacca |, 8 30 pa3 1 noBbICMN0 3PPEKTUBHOCTb aKTMBALUN aHTUTEHCNEUMDUYECKNX
UMTOTOKCUYEcKnx T-numeoumnTtos (LIT/1) B 30-100 pas.
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ANonTo3

® B otinume ot aytodarmm, anonTos - 3TO 3aNPOrPaMmMmnPOBaAHHbIN NYTb TMBENn KNeTokK, KoTopbin TpebyeT
NocneaoBaTe/IbHOM aKTUBAUMM pAaa PepMEHTOB, TaKMX KaK Kacnasbl U SHAOHYKAea3bl. ArapBan u
coasm. Bnepsble coobuwmn, uto PAT MOXKeET BbI3biBaTb ObICTPYIO rMbeNb KNETOK B pe3ynbTaTe anonTosa.

® /1n30-PAT HapyLIaeT UesIoCTHOCTb JIM30COMaIbHOM MeMbpaHbl U MPOHUKAET B HEe ANA XPaHMMbIX NPoTeas,
TAKUX KaK KaTencuHobl. B pe3ynbraTte M30CcOManbHOro GoTonoBpeXKAEHNA KaTENCUHDBI NONaAatoT B LLUTO30/1b U
pacwenaatoT npoanontoTndeckun 6enok Bid B yceueHHyo akTUBHYIO dopmy (tBid) He3aBMCcMMO OT Kacnasbl-
8. CunTtaetca, uto Lyso-PDT yKknoHAETCA OT 3aWMTHONO 3KpaHa npouecca aytodarumn, Muto-®AT nsbumpatenbHo
YHUYTOXKAeT aHTManonToTudeckme 6enkm cemencraa BCL-2, KoTopble NepenpaBnAtoTCA B HAPYXKHYIO
MmembpaHy MUTOXOHAPWUMN, B TO BPEMSA KaK NpoanonToTuyeckme benkn, Takme Kak Bax u Bak, octatortca
MHTaKTHbIMK B unTo30ne. C nomoubto tBid Bax u Bak BcTaBnaoTca B HapyKHYO membpaHy MUTOXOHAPUN U
OIMTOMepPU3yHoTCa ¢ 06pasoBaHMEM NOPbI, CNOCOOCTBYHOWEN BblaeNeHUo untoxpoma C B
uMTOo30/b. LiInToxpom C B3anmMoaenCcTBYET C aKTUBUPYIOLLLMM anonToTUYECKYto npoTteasy ¢aktopom 1 (Apaf-1)
N NpoKacnason 9, obpasya anontocomy. ANONTOCOMA B KOHEYHOM UTOre aKTUBUPYET HUMKECTOSALLIME Kacnasbl
nanava (kacnasa 3/7), KOTopble OCYyLECcTBAAIOT AerpaaLunio MHOXECTBA KNEeTOUYHbIX KOMMOHEHTOB, TAaKMUX KaK
6enkn n AHK, cpean apyrumx.
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ANonTo3 NpoaoXKeHune

® bGb1/10 NOKa3aHo, YTO Noc/ef0BaTeIbHOE HaLe/IMBAaHUE IM30COM C NOCAEeAYIOWMM MUTOXOHAPUEM Bbi3biBaeT
CUNbHOE NPAMOE YHUUTOXEHME PAKOBbIX KNEeTOoK ¢ nomouwbto PAT. B HegasHem nccnegosaHmu Visudyne u
nmnocomanbHaa komnosunuma BPD c 3aKkpenaeHHbiM aMnmnaom 6binm ncnosnb3oBaHbl 418 HAaLEe/IMBAHUA Ha
MUTOXOHAPUN N NN30COMbI C MICMONb30BAaHMEM Na3epa C O4HON AJMHOM BO/HbI, YUTO NPUBENO K YBE/IMYEHUIO
KNETOYHOM rnbenn B TpeXMepHON MoaeNn paka ANYHUKOB. OAHAKO KOHKPETHaA CyOK/IeTOYHAA MULLEHDb NN
KoMmbuHauma muweHen gna AT, KoTopble MOryT MHAYLUMPOBATb Hanbonee CUNbHbIM MMMYHHbIN OTBET, eLe He
nccnenosaHa. Mimerowmecs gaHHble CBUAETENLCTBYIOT O TOM, YTO HU3KMe A03bl IN30-OAT NpnBoAAT K BblAENEHUIO
LLMTO30/IbHOrO Ka/ibLUMA, aKTUBALMKN KaabnanHa, dparmeHTaummn ATG-5, nogasneHuto aytodarmm n ycuneHHomy
GOTOKUAAUHTY B coveTaHum ¢ muto-OT. Takon noaxod K 0A4HOBPEMEHHOMY NOAABNAEHUIO ayTOdarum U yCUAEHUIO
anonTo3a MOXeT NpeanonoXnTenbHo ysennuuntb ICD, nockonbky aytodaruto, BbidBaHHyo AT, yacTo cumTatoT
MMMYHOCYNPECCUBHOMN.

® BBMAy mexaHUCTUYECKOWM CNoXKHOCTU DAT M OTHOCUTENBHO arHOCTUYECKOro NOBPEXKAEHNA CYOKNETOUYHbIX
KOMMNAPTMEHTOB 0ObIYHO MCNOAb3yeMbIMM PS, cyliecTByeT LWWMPOKUN CNEKTP BO3MOXHOCTEN ANA U3YYEHUA
MMMYHOMOAYNUPYIOLWEN pOan, KoTopyto urpaet AT, B oTHOWeEHUN cnocobos rmbenm KNeTok, MHAYUMPOBAHHbIX Ha
KNeTOYHOM ypOBHE, U MPOBOCMNaNUTENbHbIE Cpeabl, KOTOPble OH CO34aeT HA MAaKPOPU3INONOTMYECKOM YPOBHE.
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CTmynauma BpoXKaAeHHON MMMYHHOWN CUCTEMb

® OAT nHayumpyet rmbenb KNETOK M MECTHOE BOCMNaneHUe B mecTe 0b6/1ydeHuns, Bbi3biBaa BbICBOOOXKAEHNE MHOXECTBA
LMTOKMHOB pe3naeHTHbIMM MaKpodarammn n CTPOMaAbHbIMU K1IETKAMMN, KOTOPbIE AONOJAHUTENBHO NPUB/IEKAIOT
BOCMAaNMUTENbHbIE KNETKM K MecTy GOoTONoBpeEXAEHNA . DTN NPO-BOCNANIUTE/IbHbIE LUMTOKMHbI BKAtOYatoT IL-1, IL-6 u TNF-
alpha . 9BaHc 1 ero konnern nepsbiMmm coobLwmamn o BbiceoboxkaeHnn TNF-a makpodaramu, obpabotaHHbiMmm DT,
KOTOpPbIE, KaK CYNTAETCA, OKA3bIBAKOT NPAMOE LUTONUTUYECKOE AENCTBME HA ONYXOEBbIE K/IETKM B AONO/IHEHME K €r0
aHTMcocyanctomy aemcteuto . MHaykuma IL-1B yyactByeT B IKCNPECCMM MOIEKYN SIHAOTENNA/IbHOMN aAresnmn m
npuenedyeHnn Hentpodunnos, NMepBOHAYANBLHO CYMTANOCL, YTO DT ABNAETCA MECTHbIM Ie4EHNEM, KOTOPOE Bbi3blBaeT
JIOKANIbHbIN LNMTOKMHOBLIN WTOpM. [Mocneayowme nccnegoBaHma nokasanm , 4to T MmoXKeT TaKKe BbI3BaTb CUCTEMHOE
BbICBOOOXAeHMe UMTOKMHOB, KOMIieMeHTa 6enkos n benkos octpon dasbl. MccnenosaHme Cecic u Korbelik coobumno o
BbICBOOOXAEHMN MeaNATOPOB HENTPOoOUANN nepudepuryeckomn Kposu nocae ®AT Ha ocHoBe poTodDpPMHA ONYXONEN
EMT6 mbiwin. B ,onoaHEHME K BbiLLEYNOMAHYTbIM LUTOKMHAM, 3TO UCC/iea0BaHNE NAEHTUPULMPOBANIO BbICBODOXKAEHME
IL-10, rpaHy/nounMTapHOro KonoHnectumynmpytowero ¢aktopa (G-CSF), TpombokcaHa, ructTaMmHa, NpocTariaHAVHOB,
NNENKOTPUEHOB M GAKTOPOB Koarynsaumu B pesynbraTe in vivo.

® De Vree u ero konnerun Habaoaanmn nosbiweHHble ypoBHU IL-1B 1 G-CSF nocne ®AT onyxonen pabaommocapKkombl
KpbIC. UccnepoBaHme TaKkKe NOKa3ano, YTO CYLLECTBYET TaKKe CBA3b MeXAY CbIBOPOTOUYHbIMU YPOBHAMMU [L-1 w
KOJINYECTBOM LMPKYINPYIOWNX HEUTPOPMNOB. Y naumeHToB Nseyo 1 Konnerm nccnegoBanm Haamume B Move LMTOKMHOB
IL-1 v TNF-a y nauMeHTOB C pakoOM MO4YeBOro Ny3blps, KoTopbim bblna nposegeHa OAT, MHTepeCcHO, YTO 3TU LUTOKUHDI
6111 0OHapYXKeHbI TO/IbKO Y MaUMEHTOB, NOJIy4aBLUMX CAMbI€ BbICOKME CBETOBbIE MOTOKU, HO HE B KOHTPOJ/IbHOM rpynmne
AN rpynnax ¢ CaMor HU3KOW CBETOBOM 3HEPTUEN. DTN MeanaTopPbl BOCMANEHNA UTPAOT KPUTUYECKYIO POb B aKTMBAL MU
N PEKPYTUPOBAHMU MMMYHHbIX K/IETOK B 06/1y4EHHOM MecTe onyxonun. Tem He meHee, CYMTAETCA, YTO BbI3BAHHbIN
XMpypruyeckum nytem IL-6 okasbiBaeT HeraTusHoe BAMAHUE Ha apdekTuBHOCTb PAT. 3aech mMbl 0bcyaaem, Kak OLT
BbI3bIBAET MMMYHOCTUMY/IMPYIOLLYIO TMBenb KNEeTOK, KOTOpPaa B KOHEYHOM UTOre NPUBOAMT K aKTUBALMM aAaNTUBHOM
MMMYHHOW CUCTEMbI U MPOTMBOOMNYXO/IEBOTO0 MMMYHUTETA
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MMmyHoreHHas rmbenb knetok (ICD) n BbiceoboxkaeHne DAMPs

® B nonosHeHMe K BO3HMKHOBEHMIO BocnaneHua, AT TakKe BbI3bIBAET UMMYHOTEHHYIO rmbesib KNeTok
(ICD). ICD oTHOCKUTCA K NOBbILLEHHON MMMYHOTEHHOCTM YMUPAIOLLIMX K/IETOK, KOTOPbIe NPOABASIOT U
Bbl4eNAT CUTHabl ONACHOCTU A1A MMMYHHbIX KNeTOK. DTU CUrHa/ibl OMAaCHOCTU B COBOKYMHOCTH
N3BECTHbI KaK CBA3AaHHbIE C NOBpPEXKAEHMEM MONEKYNAPHbie CTPYKTYpbl (DAMP). DAMP moryT
CEKPETMPOBATLCA BHEK/IETOYHO UM SKCMOHMPOBATHLCA Ha NAa3maTUYeCcKon membpaHe noBperKaAeHHOM
Knetkn. B cepumn o630pos Garg et al. ABTopbl onncanu, Kak reHepupyemole ®AT DAMPs urpatot
peLaroLLyto Poab B Pa3BUTUM NPOTUBOOMNYX0AEBOro UMMyHUTeTa. leHepupyembie PDT DAMP
BK/1OYAIOT 3KTOKANbPETUKYANH, BenoK Tennosoro wokKa 90 (HSP90), HSP70, BHeKkneTouHbI ATO m
HMGB1. KanbpeTnkynmH sasnaetca oagHUM U3 Hanbosee xopoLlo nlydeHHbIx mapkepos ICD, KoTopbin
ceKBecTupyeTca B npocseTe ER A0 Tex Nop, NOKa KNeTKa He UCNbITbIBaeT onpeaesieHHble cTpecchl. [pu
doTonoBpEXAEHUN KNETKN KAaNIbPETUKY/IMH MOKET NepemeLlaTbCa Ha NOBEPXHOCTb YMUPAKOLWEN
K/IETKU N CBA3bIBATLCA C PELENTOPOM KanbpeTuKyinHa Ha DC, ycunmsasa B3aMMoaenCcTBme mexay
ymunparuwen knetkom n DC. Nocne satoro B3ammoaemnctema DC nogsepratoTca CO3peBaHUIO U
aKTMBALMMK, YTO ABNAETCA HEOOXOAMMbBIM YCAOBUEM ANA AOCTUKEHUA CUIbHOMO aAanTUBHOIO
MMMYHHOro otBeTa (cm. Pasaen, onucbiBalowwumn cneumnduyeckoe aaa onyxoam BbicBoboxKaeHume
aHTUreHa 1 akTMBaLUUIO AEHOPUTHbBIX KNETOK).
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BbiBOAbI: BbI30BbI M ByayLuMe HanpaBAeHUs

MHOroymcneHHble CccnegoBaHUA NoKasaam cnocobHocTb AT YHMUTOXKATb NEPBUYHbBIE ONYXOAN U Bbi3blBaTb
[ONTOBPEMEHHYIO MMMYHHYIO NamATb Ansa 6opbbbl ¢ meTacTasupoBaHmem. AT nHayumpyet ICD m
BbicBOOOXKAaeT DAMP, KOoTOpble aKTUBMPYIOT BPOXKAEHHYIO M aAaNTUBHYIO MUMMYHHYIO cuctemy. T TakxKe
PEKPYTUPYET BOCNANIUTE/IbHbIE KNETKU B MecTe 06/1y4eHna 1 yBenmumeaetT UHOUAbTPALUIO KUNNEPHbIX T-K/1eTOK
B CONMAHbIE ONYXOAN. YHUKANbHOM 0COOEHHOCTbIO MEeToAa /Ie4eHMSA ABNAETCA ero cnocobHOCTb NpeBpaLLaTh
MeHee MMMYHOTEeHHbIEe «XON04HbIE» ONYXO/IN B «ropAavYne» MMMYHOreHHble. Xota ®AT TpaAULMOHHO cumMTaeTcA
bOKaNIbHbIM IeYEHMEM, OH BCE Yalle PacCMATPMBAETCA KaK MOLLHOE CPeacTBO C MHOFOrpaHHbIMK rnobanbHbIMMU
CUCTEMHbIMM NPOTMBOONYX0eBbIMU b PeKkTamn. KombuHaummn ®AT ¢ MMMYHHOM 61OKNOCTOM MMEKOT
3HAYUTENbHYIO NEPCNEKTUBY B NPOABUMXKEHUN STON NPOTUBOONYXONEBOW TEPANUUN B KIUHMUKY MO MHOTUM
npob61eMHbIM NOKa3aHMAM NO NOBOAY TBEPAOro paKa. B aTom 0630pe mbl BblABUHYAU TMNOTE3y O TOM, YTo OAT
oborawaet peneptyap T-KNETOK, N Pa3MbILWAAIN O TOM, KaK 3TO MOXKEeT NOB/INATb HA pe3ynbTaTbl
KOMBUHMPOBAHHOM TEPANMKU C UCNOIb30BAHNUEM KOHTPONbHbIX TOYeK. MHoronccienoBaHuA in vitro NnoKkasanw,
4yTO TMN GPOTOCEHCNOUIN3ATOPA, A03bl CBETA, FETEPOreHHOCTb ONMYX0/IN U UCNO/Ib3yeMaa MOAENb OMYXONM UTPatoT
PeLLaoLLyto POab B BbIABNEHUM 3OPEKTUBHOIO NPOTUBOOMYXONEBOFO MMMYHUTETA. Taknm 0bpasom,
ONTUMM3ALMA BCEX ITUX NAPAMETPOB U MHANBMAYANbHON UHANUBMAYANN3ALMN NAUMEHTA MMEET peLuatollee
3Ha4YeHne ANA OCTUXKEHUA B1AaronPUATHBIX KAMHUYECKMX pe3ynbTaToB. M3yyeHune cocToAHMNA T-KNeTo4HOoro
penepTyapa NAaLNEHTOB MOXKET B HEKOTOPOU CTENEHN ONpPeaenATb KOHCTPYKLUUIO TAaKOWM TOYHON MeAULMHbI Ha
ocHoBe DT B uensax peBoNtoUMOHHON GOTOAMHAMMUYECKON MMMYHOTEPANUM.
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Hyperthermia enhances
photodynamic therapy by
regulation of HCP1 and ABCG2
expressions via high level ROS
generation

Hiromi Kurokawa®, Hiromu Ito?, Masahiko Terasaki® & Hirofumi Matsui*

Photodynamic therapy (PDT) is a cancer treatment that make use of the cancer-specific accumulation
of porphyrins. We have reported that mitochondrial reactive oxygen species (mitROS) upregulate
uptake transporter of porphyrins, heme carrier protein-1 (HCP-1). The accumulation of cancer-specific
porphyrins was increased by mitROS production, thereby the cancer-specific PDT cytotoxicity was
enhanced. Thus we investigated whether mitROS production by hyperthermia can enhanced the
cytotoxicity of PDT or not. In this study, 1 h of hyperthermia at 42°Cincreased the mitROS production,
and both the accumulation of cancer-specific porphyrins and the PDT cytotoxicity increased. Moreover,
the authors treated cells with N-acetyl-L-cysteine (NAC) to examine the effect of mitROS. NAC
inhibited the increasing ROS production after hyperthermia to restrain the post-treatment increase

of cancer-specific porphyrins accumulation. Moreover, the increase of ROS production in cancer cells
after hyperthermia upregulated HCP-1 expression and downregulated ABCG2 expression. These
regulation were inhibited by NAC. These results suggest that hyperthermia treatment increased
mitROS production, which involved HpD accumulation and enhanced PDT effects in cancer cells. The
mechanism of this phenomenon was most likely to be due to both the upregulation of HCP-1 and the

downregulation of ABCG2 by mitROS.
€ PreventAge’



doTtoanHammyecKana Tepanua (PAT) - 3To neyeHme paka, B KOTOPOM UCNOb3yeTca cneumnduyeckoe ans
paKa HakonaeHne nopdupurHoB. Mbi coobLann, YTO MUTOXOHAPUA/IbHbIE aKTUBHbIE GOPMbI KUCNOPOAaA
(mitROS) akTMBMPYIOT TPaHCNOPTEP NoraoLweHna nopdupmHos, benka-Hocutena rem-1 (HCP-

1). HakonneHune cneundPuyHbIX AN8 paka nopPrMprHOB HbIN0 yBEAMYEHO NpoayKumen mitROS, Takum
obpa3om, 6bina yBeNMYEHA UMTOTOKCUYHOCTb cneunduyHom ana paka PDT. Takmum ob6pasom, mbl
nccnenoBanun, MoXKeT M npomseoacTtso mMitROS npu rmneptepmun ycmnneaTb UMTOTOKCUYHOCTL OAT nan
HeT. B atom uccnegosaHmm 1 yac runeptepmun npu 42 ° C ysennumsan npoaykumio mitROS, a Takxe
YBENNUYMBAIOCb HaKoN/ieHUe cneundudHbIX Ana paka NopPUPUHOB U LMTOTOKCMYHOCTL PAT.
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® Takum obpazom, mbl onpeaenmnmn kKnetkn RGK36 KaK BbICOKO3penbie pakoBble KNeTKU, a KneTkn RGK45 -
KaK paKoBble CTBO/I0BbIE KNeTKN. CYMTAETCA, YTO PAKOBbIe CTBO/IOBbIE K/IETKMN ABNAIOTCA NPUYNUHOMN
XUMUYECKOM U PAANOYCTONYMBOCTU, KOTOPAA BKAOYAET METACTa3supPoOBaHME U PpeunamB Npu MHOTMUX
TMnax paka 32, ChegoBaTesibHO, MHOTUE UCCIEA0BATEIN U3YHUIN MEXAHMU3M 3TUX ABNEHUN, YTODDI
CO34aTb MOJIHYIO TepanuMio AN1A PAaKOBbIX CTBONOBbLIX KNeToK 33, 34 . B atom uccnenoBaHuu runeprepmma
ycunmsana aencteme AT Ha kneTkm RGK45. SleyeHune runeptepmmnm nogasnsano skcnpeccuio ABCG2 8
RGK45 B pe3synbrate yBennyeHuna yposHAa APK B pakoBbIX CTBONOBbLIX KieTKax. COOTBETCTBEHHO, Mbil

npeanonoxXnan, 4To 1edyeHne runepTepmmmmn moXHO NCNoab3oBaTb AN1A YCTPAHEHUNA ﬂeKapCTBEHHOﬁ
YCTOIZHMBOCTM B PAKOBbIX CTBOJ1IOBbIX KNETKAX.

® B 3ak/touyeHune, neyeHme runepTepmMmmm ycuameaeT cneumbunydeckme ana paka apdpextol PAT. Mol
NpPeanoONOXNIN, YTO MEXAHMU3M 3TOrO AB/IEHUA, CKOpPEee BCero, cBA3aH ¢ aktusauymen HCP-1 m
nogasneHnem ABCG2 c nomouwbio mitROS.
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Janus Nanobullets Combine Photodynamic Therapy and
Magnetic Hyperthermia to Potentiate Synergetic Anti-Metastatic
Immunotherapy

Zheng Wang, Fan Zhang, Dan Shao, Zhimin Chang, Lei Wang, Hanze Hu, Xiao Zheng, Xuezhao Li,
Fangman Chen, Zhaoxu Tu, Mingqgiang Li, Wen Sun, Li Chen, Wen-Fei Dong 5=«
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Abstract

Photodynamic therapy (PDT) is clinically promising in destructing primary tumors but
ineffective against distant metastases. This study reports the use of immunogenic
nanoparticles mediated combination of PDT and magnetic hyperthermia to
synergistically augment the anti-metastatic efficacy of immunotherapy. Janus nanobullets
integrating chlorine e6 (Ce6) loaded, disulfide-bridged mesoporous organosilica bodies
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KombuHauma OOT n marHUTHOM runeptepmmn obnagaet CUIbHbIM
CUHEepPreTu4yecknm NpoTMBOpaKkoBbIM AEUCTBMEM U OOHOBPEMEHHO
BbI3bIBAET NOCNeaoBaTENbHOCTb UMMYHOMEHHOW rmbdenu

KNEeToK, NPUBOAA K CUHEPreTU4eCcKn onyxosiecneundpmnyeckmum
UMMYHHbIM oTBeTaM. B codetaHmnn ¢ aHTn-CTLA-4-aHTUTENOM
bnommnmeTnyeckme n buopasnaraemMmbie HaHo4YacTULbl obecneymBatoT
3aMETHYI0 dpaanKkaumnio NePBUYHBIX N TNMYDOKO MeTacTaTUYECKNX
onyxosien ¢ HU3KON cUCTeMaTUYECKON TOKCUYHOCTbLIO, YTO
NoTeHUManbLHO cnocobCTBYET Pa3BUTUO KOMOUHUPOBAHHOW
runeptepmun, AT n nmmyHoTepanmm 6rokagbl KOHTPOSbHLIX TOYEK
anst 6opbObI C MeTacTasnpoBaHNUEM pakKa.
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OPEN Photodynamic therapy of
‘melanoma by blue-light
photoactivation of flavin
e mononucleotide

ishe ine: ()¢ 2019 2 .
Fsec ez 0% Ty 201 R.A.Akasov(H***7 N.V.Sholina'?*, D. A. Khochenkov(:**® A.V. Alova®, P.V. Gorelkin®,
- A.S.Erofeev®’, A. N. Generalova®® & E. V. Khaydukov()**?

Melanoma is one of the most aggressive and lethal form of cancer. Photodynamic therapy (PDT)is a
clinically approved technique for cancer treatment, including non-melanoma skin cancer. However,

- the most of conventional photosensitizers are of low efficacy against melanoma due to the possible
dark toxicity at high drug concentrations, melanin pigmentation, and induction of anti-oxidant
defense mechanisms. In the current research we propose non-toxic flavin mononucleotide (FMN),
which is a water-soluble form of riboflavin (vitamin B2) as a promising agent for photodynamic
therapy of melanoma. We demonstrated selective accumulation of FMN in melanoma cells in vivo
and in vitro in comparison with keratinocytes and fibroblasts. Blue light irradiation with dose 5 J/cm’
of melanoma cells pre-incubated with FMN led to cell death through apoptosis. Thus, the IC,, values
of human melanoma A375, Mel IL, and Mel Z cells were in a range of FMN concentration 10-30 uM
that can be achieved in tumor tissue under systemic administration. The efficiency of reactive oxygen

O n CO species (ROS) generation under FMN blue light irradiation was measured in single melanoma cells by
alabel-free technique using an electrochemical nanoprobe in a real-time control manner. Melanoma S P H ®
Re h a b xenograft regression in mice was observed as a result of intravenous injection of FMN followed by blue- revent 96

lightirradiation of tumor site. The inhibition of tumor growth was 85-90% within 50 days after PDT

by D" Kupov
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® O/IT no-nperkHemy OCTaeTcAa 04HOM U3 MHoroobellatoWwmnx TepaneBTUYECKMX npoueayp. bnaropgaps
KOHTPO/1t0 MecTa BO34eNCTBUA CBeTa M aKTuBaumu PS no TpeboBaHuto, AT obecneuymBaeT JOBOJIbHO
XOPOLLUYO CENEKTUBHYIO MPOTUBOOMYXOIEBYIO aKTUBHOCTb M HU3KUE NOOOYHbIe 3PPEKTbl NO CPaBHEHUIO
c 06blyHOW paguoTepanmen n xummotepanmen. Kpome toro, AT cTUMyANpPYET NPOTUBOOMYXO/IEBbIN
MMMYHUTET U NPUBOAUT K PA3BUTUIO UMMYHHOW NamATU ANA NpeaoTBpalleHnsa peumansa onyxonm 12

® doToceHcMbMAM3aTopbl, TakKMe KaK X0PUH €6 namn septenopduH, 6bi1n NoKasaHbl Kak 3pPeKTUBHbIE
aHTM-MeNaHOMHbIE areHTbl B KJIMHUKAX, U paa HOBbIX PS HaxoasaTca B 1abopaTopHbIX UCCea0BaHUAX.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6609768/#CR15

UccnepoBaHMA NoKkaszanun, yto GPAT morKeT
aKTUBUPOBATb MPOTUBOPAKOBbLIE MMMYHHbIE
KNeTKn n 3pPeKTUBHO MHIMOBUNPOBATbL POCT
ONyXoaun, NpeaoTBpaLlad MeTacTasnpoBaHue
PAKOBbIX KNETOK U peunamns paka.
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doToanHammnyeckana Tepanua paka (®AT) npeactasnaet cobon npmBaeKaTebHOE MECTHOE NeYEHUE B
COYETAHUN C UMMYHOTEpPanuen. YcnewwHoe 3/10Kka4ecTBEHHOe HOBOOOPa3oBaHME NPU 3/10KAYECTBEHHOM
OMyX0an 3aBUCUT OT BU3Ya/IbHOTO KOHTPOAA ANA obecneyeHns TOYHOCTM neyeHma. OAHaKo CyLLLeCcTBYOLLASA
HAaHOTEXHO/I0TUA ANA COBMECTHOW A0CTaBKU POTOCEHCMONNIN3ATOPOB M KOHTPACTHbIX areHTOB
n3obpaxkeHus 3ameanset BbiegeHne areHToB ®AT M3 opraHM3ma 1 Bbi3biBaeT HECOOTBETCTBME MEXKAY
npodunamm BbicBoboOKAEHMNA n30b6parkeHnn un areHToB ®AT. Mbl 06HapyKMAN, YTO PoTOCEHCMOUNM3ATOP
Chlorin e6 (Ce6) no cBoel npupoae cBsizaH ¢ uMmyHornobynmHom G (1gG) B AgnanasoHe cpoacTBa
HaHomonApHocTh. Ceb n IgG camoopraHusyoTcs, 06pa3ys HAHOKOMMIEKCbI, Ha3biBaemMble
XnopuHrnobynut ( Chlorin €6 + nmmyHo rnobynumH G). XnopmnHrnobynmH nosbilaeT KoHUeHTpauuto Ceb B
OMyX0J/IN, HE U3MEHSAA NEPUOA, ero NoayBbIBEAEHMNA U3 KPOBMW.

Ncnonb3oBanca XxN10puUHobynnH ana nposeaenna ®AT B coveTaHMUM C ABOMHOM BNIOKMNOCTOBON Tepanmen
(6nokagon PD-L1 n uputoToKkcnyeckmum T-nnmpoumtapHbim aHTUreHom 4 (CTLA-4) ). TexHonorums
XIOPUHINI0BYNMHA AeMOHCTPMpYeT 60NbLION NOTEHUMAN ANA KAMHUYECKOU TPAHCAALMUMN.
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Macrophage-directed immunotherapy as adjuvant to
photodynamic therapy of cancer

M Korbelik', VR Naraparaju® and N Yamamoto?®

Cancer Imaging, British Columbia Cancer Agency, Vancouwver, BC, Canada V5Z 1L3; 2Laboratory of Cancer Immunalogy and Maolecular Biology,
Alpart Einstein Cancer Canter, Philadelphia, PA 19141, USA

Summary The effect of Photofrin-based photodynamic therapy (PDT) and adjuvant treatment with serum vitamin D_-binding protein-derived
macrophage-activating factor (DBPMAF) was examined using a mouse SCCVII tumour model (squamous cell carcinoma). The results show
that DBPMAF can markedly enhance the curative effect of PDT. The most effective DBPMAF therapy consisted of a combination of
intraperitoneal and peritumoral injections (50 and 0.5 ng kg respectively) administered on days 0, 4, 8 and 12 after PDT. Used with a PDT
treatment curative to 25% of the treated tumours, this DBPMAF regimen boosted the cures to 100%. The DBPMAF therapy alone showed no
notable effect on the growth of SCCVII tumour. The PDT-induced immunosuppression, assessed by the evaluation of delayed-type contact
hypersensitivity response in treated mice, was greatly reduced with the combined DEBEPMAF treatment. These observations suggest that the
activation of macrophages in PDT-treated mice by adjuvant immunotherapy has a synergistic effect on tumour cures. As PDT not only
reduces tumour burden but also induces inflammation, it is proposed that recruitment of the activated macrophages to the inflamed tumour
lesions is the major factor for the complete eradication of tumours.

Keywords: photodynamic therapy; macrophage-activating factor; binding protein-derived macrophage-activating factor; Photofrin;
tumour cure; iIMmMmunosuppraession; mouse SCCVI tumour
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Fully curative effect by PDT combined with DBEPMAF

Cures with approximately 25% of SCCVII umours treated by PDT
alone can be achieved by increasing the light dose to 240 J cm=. In
this case, the adjuvant DBPMAF therapy, given at its optimized
regimen, attained a fully curative effect (Figure 4). The difference
between the two groups is statistically significant (P<0.001). With
this PDT plus DBPMAF combination, visible signs of acute
inflammatory reaction (oedema, fever) were markedly enhanced
and lasted for up to 2 weeks.
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Figure 4 The effect of DBPMAF treatment on the response of SCCVII
tumours to partially curative photodynamic therapy. Mice bearing SCCVI|
tumours were given Photofrin (10 mg kg', i.v.) and treated with 240 J cm~?
light 24 h later. DBPMAF treatment (50 ng kg ', i.p. plus 0.5 ng kg™', p.t.) was
given at days 0, 4, 8 and 12 relative to PDT
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Abstract

Cutaneous metastasis occurs more frequently in breast cancer than in any other
malignancy in women, causing significant morbidity. Photodynamic therapy
(PDT), which combines a porphyrin-based photosensitizer and activation by
light, can be employed for breast cancer (especially cutaneous metastases) but
tumor control after PDT has not surpassed traditional treatments methods such
as surgery, radiation, and chemotherapy up to now. Here, we report that breast
cancer nodules in mice can be effectively treated by preconditioning the tumors
with 1z, 25-dihydroxyvitamin Dj (calcitriol; Vit D) prior to administering 5-
aminolevulinate (ALA)-based PDT. Breast carcinoma tumors (MDA-MB-231
cells implanted subcutaneously in nude mice) received systemic Vit D (1 ug/kg)
for 3 days prior to receiving ALA. The addition of Vit D increased intratumoral
accumulation of protoporphyrin IX (PpIX) by 3.3 + 0.5-fold, relative to mice
receiving ALA alone. Bioluminescence imaging in vive and immunohistochemi-
cal staining confirmed that tumor-specific cell death after ALA-PDT was mark-
edly enhanced (36.8 + 7.4-fold increase in TUNEL-positive nuclei; radiance
decreased to 14% of control) in Vit D pretreated tumors as compared to vehi-
cle-pretreated tumors. Vit D stimulated proliferation (10.7 + 2.8-fold) and dif-
ferentiation (9.62 £ 1.7-fold) in tumor cells, underlying an augmented cellular
sensitivity to ALA-PDT. The observed enhancement of tumor responses to
ALA-PDT after low, nontoxic doses of Vit D supports a new combination
approach that deserves consideration in the clinical setting, and offers potential
for improved remission of cutaneous breast cancer metastases.
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HEKNNACCUYECKME SO®EKTbl BATAMUHA D

© E.AA. Muraposa, A.A. MeTpywkuHa
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WHTepec k ponu BuTamuHa D B OpraHn3me HeyKIOHHO pacTeT CO BPEMEHM ero OTKPbITUA, 1 BCE Gonblue AaHHbIX CBUAETENb-
CTBYET He TONbKO O HEOOXOAUMOCTU BUTamMiHa D A4nsA HOPManbHOroO PasBUTUA 1 NOAAEPXKaHUA 3[OPOBbA KOCTHOWN TKaHW,
HO 11 O ero BKnaje B afjleKBaTHoe QYHKLUMOHUPOBaHWe APYriX TKaHel opraHn3ma. B cBA3M ¢ 3Tum noHuMaHne ocobeHHocTen
meTabonusma v pusnonornyeckoi ponu sutammHa D B OTAENbHBIX TKaHAX NPEACTaBNAETCA BaXKHbIM B CBA3M C BOIMOXHbBIM
BK/aZiOM B Pa3BuUTUE NATONOrMYECKNX COCTOAHMI. OCcoBbIN MHTEPEC NPEACTABNAIOT UHTPAKPUHHBIE PEryNATOPHbIE CUCTEMDI,
CBA3aHHbIe C LUMPOKOW TKaHEeBOW 3Kcnpeccuein pepmeHToB MeTabonnama ButamuHa D, a Takxke cnocobbl NoCTynneHus Buta-
MuHa D B KNeTKy 1 akTUBUpyemble Npu 3TOM CUrHanbHble NyTu. CBA3b MeCTHbIX 3GPeKToB C ypoBHem ButamuHa D B Kposu
BbIABNAETCA B IKCMEPUMEHTAX HA XKWUBOTHbLIX MOJENAX U B KNMHUYECKUX UCCNeAOBAHUAX; ONPeAeneHne 3Ha4eHUn ypoBHA
BuUTamuHa D, onocpeayiowmx ero BHeKOCTHbIe IPPeKTbl, MOXET ObiTb MCNONb30BaHO ANA Pa3paboTkn COOTBETCTBYIOLMX pe-
KOMEH/aLwii no Koppekuvn yposHaA BuTamuHa D. B jaHHom 0630pe 0bcyxaaeTca onocpefoBaHHOe 0Co6eHHOCTAMYU MeTabo-
Nn3Ma BNuAHUE BUTaMUHa D Ha UMMYHHYIO GYHKLMIO, @ TakxKe CBA3b BUTaMuHa D ¢ KoXelt, HepBHOI CUCTEMOM, CepAeYHO-CO-
CYAVCTOW CUCTEMO, OXKUPEHNEM U CaxapHbIM ArabeTom, OHKONOrMYeCcKuMM 3a60neBaHNAMM, PENPOAYKTUBHON GyHKLUMEN,
NpeaoTBpaLeHnem NaAeHN U yNyUIeHNEM KauecTBa XU3Hu.

KNIOYEBBIE C/TOBA: Buramuu D; geduunt sutamuna D; sutamun D-ceasbisaiownin 6enok; Butamut D uyBCTBUTENbHBIE 3NEMEHTLI; pe-
yentop sutamuna D.

NON-CLASSICAL EFFECTS OF VITAMIN D

© Ekaterina A. Pigarova, Alexandra A. Petrushkina

Endocrinology Research Centre, Moscow, Russian Federation

Since the discovery of vitamin D, interest in role of vitamin D in human body is consistently growing, and there is increasing
evidence that vitamin D is not only essential to bone health but may also be involved in physiology of many other tissues.
Thus understanding of its aspects in particular tissues appears to be important because of possible contribution to patho-
physiologic processes. Intracrine regulatory systems associated with widely expressed vitamin D metabolizing enzymes,
ways of cellular intake and signal pathways involved are of particular interest. Association of local effects with vitamin D
level in blood is under investigation on animal models as well as in clinical studies; values of vitamin D level that mediate
extraskeletal effects should be determined. In this review, we discuss impact of vitamin D on immune function and its as-
sociation with skin, nervous system, cardiovascular system, obesity and diabetes mellitus, cancer, reproductive function,
prevention of falls and quality of life improvement.

KEYWORDS: Vitamin D; vitamin D deficiency; vitamin D-binding protein; vitamin D response element; vitamin D receptor.
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Butamun D-cBasbiBaowmn 6enok (DBP) — a2-rnobynuH,
ABNAIOWMNACA OAHUM W3 NUraHa-cneunduyeckux nepeHo-
CYUKOB CTEPOUAHBIX rOpMOHOB. MeTabonutel Butammnua D
MOTYT TaKKe CBA3bIBATbCA C anbOyMUHOM, TaK Kak, HECMOTPA
Ha MeHblUee CPOACTBO K NuraHgy B cpasHeHuu ¢ DBP, Kox-
LeHTpauna anbbymMuHa B CbiIBOPOTKE 3HaumTenbHo (~10 pas)
npesbiwaer KoHueHTpauyuio DBP. Hekotopbie uccnegosa-
TENU BbIJENAIOT CBA3aHHbIN C anbbymnHOM 1 cBOBOAHDIN
ButamuH D nopg o6wmm TepmmHom "6nogocTynHbin" n otme-
4atoT ero 60NbLWYI0 aCCOUMaLNIO C MUHEPanbHbiM 06MeHOM
Nno cpaBHEeHWio ¢ 0bwmm yposHem ButamuHa D Kak y 3p0po-
BbIX NALMEHTOB, TaK U Y NaLUNeHTOB Ha remoguanuse [10].

B HecBA3zaHHOM Buge Haxoagutca meHee 1% Butamu-
Ha D [11]. NpeanoxexHas Mendel B 1989 r., cnpasegnu-
BaA ANA BCEX NUNOPUNbHLIX CTEPOUAHbIX TOPMOHOB TEO-
pusa cBO6OAHOrO ropMOHa, COrNACHO KOTOPOW AencTeue
ropMoHa ONOCpeayeTcA ero HecsA3aHHoW ¢opmoi, Gbina
NOABEPrHyTa COMHEHWMIO B CBA3W C OTKPbITUEM MeranuHa,
peuentopa DBP Ha noBepxHOCTM KNETOK NPOKCUMAaNbHbIX
KaHanbues HeppoOHOB, NOCPEACTBOM KOTOPOro OCyWecT-
BNAETCA IHAOUMTO3 Komnnekca sutamuHa D v DBP. Pag apy-
rMX TKaHen, B YaCTHOCTY, NNaLeHTa, MOSIOYHas Xenesa v na-
PaLMTOBUAHBIE XKene3bl, TaKXKe IKCMPeCcCUpyioT U MeranvH,
1 1a-ruapoKcvMnasy, 4To Mo3BONAET NPeAnonoXuUTb Kio-
4YeBOe 3Ha4YeHue MeranuH-onoCpPefoBaHHOIO TPaHCNopTa
B metabonusme sutamuua D. Mpu aktmBauum B-numdoum-
ToB BUTamMuH D Takxke noctynaet Bmecte ¢ DBP, HO He me-
ranuH-onocpeaosaHHo. OgHako B nocnegHee Bpems nony-
YeHbl JaHHble, CBUAETENbCTBYIOWMNE O TOM, YTO akTUBaLWA
KNeTOK MMMYHHOW CUCTEMbI, TaKxe Umelowmx 1a-ruapok-
cunasy (MOHOUWTOB, AEHAPUTHBIX KNETOK) 6onee BbipaxkeHa
npu Bo3gencteun csoboaroro 25(0OH)D, Tem cambim nog-
TBEpXxaaiowme Teopuio ceoboaHoro ropmona [12].

KoHueHTpauyua DBP B CblBOPOTKE KpPOBW 3HauuTenb-
HO (go 20 pas) npesbillaeT KOHLUEHTpauui metabonutos
BuTaMuHa D, 4TO NPUBOAUT K TOMY, HYTO CalTbl CBA3bIBA-
HUA BUTaMuHa D 3aHATBI TONBKO Y ~5 % UMpKynupyiowero
DBP [10, 11]. Takon 3HauuTenbHbi n36biTOK DBP moxeT obe-
CneyYvBaTh 3aWmUTy OT TOKCMYHOCTW BUTamuHa D, nossonan
DBP sbinonHaTb ponb 6ypepa ana 25(0H)D, a Takxe moxert
ObITb CBA3AH C AONONHUTENbHBLIMU QYHKLUMAMKU U du3nono-
ruyeckummn 3agadamm DBP.

Tak, 6bin10 nokasaHo, yto DBP ABnAeTca OCHOBHLIM KOM-
NMOHEHTOM CUCTEMbI, YTUNU3VPYIOLWEN akTUH — 6enok umTo-
cKenerta v COKpPaTUTENbHOro annapara MbiLLEeYHbIX BOJIOKOH,
B 60NbWOM KONMYeCTBE NOCTYNAIOWWI B KPOBEHOCHYIO CU-
CTeMy Npu MacCUBHBIX MNOBPEXAEHUAX TKaHN U KIETOYHON
rubenu. DBP ceA3biBaeT G-akTViH U NPENATCTBYET ero peno-
nuMmepu3aunmM BHYTpY COCYAaa, NpuBoasLLei K Tpomboobpa-
30BaHMIO; 06Pa30BaBLWIMEC KOMMNNEKChl BNOCNEACTBUN 3a-
XBaTbIBAOTCA MEMOPaHHbIMW peLenTopaMm KNeTok neyexu,
nerkux u ceneseHku 1 BbIBOAATCA U3 KpoeoToka. DBP cnoco-
6eH CBA3bIBATL XKUPHbIE KUCNOTbI, HO B CUNY MEHbLLEN Bbipa-
KEHHOCTU 3TON CNOCOBHOCTU B CPaBHEHUW C anbbymMMHOM
MrpaeT NLLb BCNOMOTaTeNbHYI0 POJb B TPAHCMOPTE XKUPHbIX
kucnort. Mpwu Bo3pencTenm Ha DBP rnukosunupyowmx dep-
MEHTOB CbIBOPOTKW KPOBU (Cranuaasbl 1 B-ranakro3vngasb)
obpasyetca dopma DBP (GCMAF), cnocobHas Bbi3biBaTb 06-
pasoBaHue cBOOOAHbIX PaAVKaNOB 1 aKTUBHbIX GOPM KUC-
nopopa B makpodarax. OCTeoknacTbl, Kak NpOM3BOAHbBIE Ma-
KpodaranbHON NUHWUK, TaKXKe aKTUBVPYIOTCA NPU ACNCTBUN
GCMAF, 4TO NpMBOAWT K NOBbIWEHWIO pe3opbunn KocTu.
MNpeanonaraerca, 4To BAMAHME rMUKo3unnposaHHoro DBP
Ha meTabonun3m KOCTHOW TKaHWU MOXeT ObiTb MCNONb30BaHO
npv octeoneTpose (HacneAcTBEHHOM 3aboneBaHun, ANA KO-
TOPOro xapakTepHo Auddy3Hoe ynnoTHeHNe KOCTel ckene-
Ta, CBA3aHHOE CO CHWXEHHOW Pe30pOTUBHON aKTUBHOCTLIO
ocreoknactos) [11]. Kpome Toro, nokasaHa NpoTUBOONYXO-
neBan akTMBHOCTb 3101 hopmbl DBP, KnuHuyeckue nccnego-
BaHWA NPOBEAEHbI ANA METacTaTUYEeCKOro paka rpyan, paka
NPOCTaTbl, METaCTaTUHECKOro KONIOPeKTanbHOro paka [13].

Butamun D2 otnuuaetca ctpoeHnem 6GOKoBOW uenw,
n3-3a yero obnagaer meHbwum cpogcTeom K DBP, 6bicTpee
BbIBOAUTCA U3 KPOBOTOKA, OrpaHuyeH B Koneepcum B 25(0H)
D (no kpanHei mepe HeKOTOPbIMU U3 25-TMAPOKCMNA3) U NHa-
ye katabonusupyetcs; oaHako, appuHHOCTb 1,25(0H) D2
k VDR cpaBHuma ¢ appunHocTbio 1,25(0H) D3 [1].
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~ NEPCNEKTUBbI NPUMEHEHUA XPOHOMOAYITMPOBAHHOW
XUMUO- U PAOUOTEPAINUMN B OHKONOIUK

E. H. Cyxuna, H. I1. Mockanenxo, A. B. Ceunapeno, I1. I1. Copouan, H. 3. IIpoxau,
H. A. Hukudoposa, H. A. I'pomaxosa

I'Y Uucruryr meanuunckoii paaunonorun um, C. I1 I'puropeesa AMH Vipaunsi, Xapskos

lpoananuzuposansl umerowuecs 8 MUposol tumepamype OaHHbie 0 XPOHOMEPANUU 2TOKAYECMEEHHBIX HOBO0OPA30EAHUI Pa3-
auunblx aokaruzayui. llpeocmasnennsie pezyibmamol MyIbmuyeHMpUIecKUx UCCIEO08AHUI NO YKAZAHHONU NPoGIEMe, OP2aHu-
306anHbIX Zpynnoi xponomepanuu & pavkax EORTC, nokazaru ayuuyio anmuGracmomsyio akmusHocme i NEPEHOCUMOCTTb
nayuenmamu npenapamos, NPUMEHAEMbIX 8 XPOHOMOOYAUPOSAHHOM PENCUME, NO CPASHEHUID € MPAOUYUOHHBIM TEHEHUEM.
Cobcmeennbie HAGAIOOEHUA U PEKOMEHOAYUU, EbIMEKAIOWUE U3 HAINE2O MHOLONEMHELO ONBIMA XUMUO- U AVYEEOl mepanuu
PaKa nPAMoll KUK U Wetkyu Mamxu 8 OnMuManibHoe 018 HOPMATbHbIX MKAKEL PEMA CYMOK, MOZYM ABUMbBCR 000CHOBAHUEM
ONIA WUPOKO2O BHEOPEHUR PAIPABOMOK NO XPOHOOUOTO2UN 8 KIUHUYECKYIO MEOUYUNY.

Knwueawe crosa XpouHoModymupogannas XuMuopaouomepanus, Moxkauecmeennne HOROOODAIORANIS, Whhexmug-
HOCM b 1eYeHuRn

THE PROSPECTS FOR THE USE OF CHRONOMODULATED CHEMO- AND RADIOTHERAPY IN ONCOLOGY

E.N. Sukhina, I.P. Moskalenko, A.V. Svinarenko, P.P. Sorochan, N.E. Prokhach, N.A. Nikiforova, I.A. Gromakova
State institution «S.P. Grigoriev Institute of Medical Radiology», Ukrainian Academy of Medical Sciences

We have analysed the available worlds scientific literature concerning chronotherapy of malignant neoplasms of different
localization. The review is focused on the results of multicenter investigations into this problem organized by the chronotherapy
group in the framework of EORTC that have demonstrated a higher antiblastoma activity and improved tolerability of
preparations applied in the chronomodulated regimen in comparison with the traditional treatment. Our original observations
and recommendations ensuing from our many-vear experience with the use of chemo- and radiotherapy of rectal and cervical
cancer in the optimal time of day for the normaf‘tissues constitute a basis for the more extensive introduction of chronobiological
techniques to clinical practice.

Key words: chronomodulated chemoradiotherapy, malignant neoplasms, efficacy of treatment
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® HEe3aBMCMMO OT CTaAMM PaKa NPAMON KULLKM XpOHOTEepanua No3BoAAEeT CHU3UTb NPOSABAEHUSA
TOKCMYHOCTU B XeNyA04YHO-KMweyHom TpakTe (56,8% npotns 72,3% npu TPaAULMOHHOM PEKMME
obnyyeHusa; p < 0,001) n kposetBopeHua (24,3% npotms 46,8%; p < 0,001), yacToTy aNNAELPMUTOB
(13,9% npotme 36,2%; p < 0,001) n unuctutos (23,8% npotus 36,2%; p < 0,005), cBA3AHHDbIX C
obnyyeHmnem

® npu pesektabenbHbix dopmax paka npamont KUWKKN (T1—3NO—1) Hapaay ¢ YyMeHbLUEHUEM NPOABAEHUM
TOKCMYHOCTM JOCTOBEPHO MOBbLILIAIOTCA MOKa3aTe/In 0OLLEN BbI}KMBAEMOCTU, a TaK¥Ke yYBeIMYNBaETCH
BPEMA [0 NOABMEHUA OTAA/IEHHbIX METACTA308B.

® PN MEeCTHO-PacnpPoCcTPaHEeHHOM paKe NPAMON KULWKKN (T3—4NO n T3—4N1—2) ncnonb3oBaHume
XPOHOMOAY/IMPOBAHHbIX PEXMMOB XMMMOJIY4EBON TEPANUN NO3BOJIAET YBENNYUTL KOJIMYECTBO
onepabenbHbIX NAaUMEHTOB
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Cancer Treat Rev. 2018 Sep89:21-28. doi: 10.1016/].ctrv.2018.05.016. Epub 2018 May 31.

Vitamin D in melanoma: Controversies and potential role in combination with immune check-
point inhibitors.

Stucci LS1, D'Cronzo 52, Tucci M1, Macerollo A3, Ribero Sd, Spagnolo FS’, Marra E4, Picasso VE’, Qrgiano LE', Marconcini RT, De Rosa FB, Di Guardo Lg, Galli

Qg, Gandini 510; Palmirotta R1; Palmieri Gﬁ, Queirclo F’5, Silvestris F1; ltalian Melanoma Intergroup ([MI).
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Abstract

The role of vitamin D in melanoma is still controversial. Although several Authors described a correlation between vitamin D deficiency and
poor survival in metastatic melanoma patients, clinical trials exploring the effects of vitamin D supplementation in this clinical setting were
mostly inconclusive. However, recent evidence suggests that vitamin D exeris both anti-proliferative effects on tumor cells and immune-
modulating activities, that have been widely explored in auto-immune disorders. On the one hand, vitamin D has been shown to inhibit T-

helper17 lymphocytes, notoriously involved in the pathogenesis of immune-related adverse events (iIAEs) which complicate immune-
checkpoint inhibitor (ICI) treatment. On the other hand, vitamin D up-regulates PDL-1 expression on both epithelial and immune cells,
suggesting a synergic effect in combination with ICls, for which further investigation is needed.

Copyright @ 2018 Elsevier Ltd. All rights reserved.
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Ponb ButamunHa D npu mesnaHome 40 cuX Nop npoTmBopedmnBa. XOTA HECKO/ZIbKO aBTOPOB ONUCanu
Koppenauunto mexay aedmyntom sButammHa D 1 N10XOM BbIXKMBAEMOCTbIO Y MNALUMEHTOB C METaCTaTUYECKOM
METAHOMOWM, KIMHNYECKME UCTbITAaHWUA, B KOTOPbIX M3y4anocb BAMAHUE Npnema 406aBoOK BUTaMUHaA D B aTux
KAMHUYECKNX YCNOoBUAX, OblI B OCHOBHOM HeybeauTenbHbiMn. Tem He MeHee, Noc/ieaHne AaHHble
CBMAETENbCTBYIOT O TOM, YTO BUTaMMH D OKa3sbiBaeT Kak aHTUNponmbepatmBHoe 4ENCTBUE HA OMYyXONeBble
KNeTKU, TaK U UMMYHOMOAY/IMPYIOLLYH aKTUBHOCTb, KOTOPAaA LWMPOKO UccsiegoBanacb Npm ayTOMMMYHHbIX
3aboneBaHuax. C o4HOM CTOPOHbI, BbII0 NOKa3aHOo, YTO BUTaMuH D nHrnbumpyet ammoountbl T-helperl?,
KOTOpPblE, KaK U3BECTHO, Y4aCTBYHOT B NaTOreHe3e CBA3aHHbIX C UMMYHUTETOM HeXenaTeNnbHbIX ABNAEHUN
(iAEs), KOTOpble OCNOXKHAKOT JIeYEHNE NHTMOUTOPAMU MMMYHHOW KOHTPOoAbHOM TouKku (ICl). C apyron
CTOPOHbI, BUTaMUH D ycnnmeaet skcnpeccuto PDL-1 KaK B anUTeNnanbHbIX, TaK U B UMMYHHbIX K/J1eTKax.
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Abstract

1a,25-Dihydroxyvitamin D3 signals via the vitamin D receptor (VDR). Higher serum vitamin D is
associated with thinner primary melanoma and better outcome, although a causal mechanism has
not been established. As patients with melanoma commonly avoid sun exposure, and consequent

vitamin D deficiency might worsen outcomes, we interrogated 703 primary melanoma
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«ITOT HOBbIN PPArMeHT roI0BOIOMKM NOMOKET HAM Sly4lle NOHATb, KaK MeNaHoOMa PacTeT U PAacnpoOCTPaHAETCA, W,
HagetYHusepcutete Jlinaca 8 CoeguHeHHOM KoponeBcTBe.

Cb, HAWTM HOBbIE LUENU AN ee KOHTPOoAA», - roBopuT [Kynuna HetoToH-bruwon, npodeccop aepmatonormm B

«Ho 4TO AENCTBUTENIbHO UHTPUTYET, - A400ABNAET OHA, - 3TO TO, YTO TENEPb Mbl MOXXEM BUAETb, KAK BUTAMMH D moxeT
MOMOYb MMMYHHOM cnMcTeme HOPOTLCSA C PAKOM ».

MonyyeHHble AaHHble NOKa3blBAOT NOTEHLMaAbHbINA CNOCO6 NCNONb30BaHNA BUTaMUHA D AnA CHUXKEHMA aKTUBHOCTU
nytm Wnt / B-catenin n, Takum obpasom, NOMOratoT UMMYHHOM cucTteme 6OpOTbCA C PaKoM.

«Mpbl 3Haem, Korga nyTb Wnt / B-KaTeHWHa aKTUBEH Npu mesiaHoMe, - 06bAcHAET npodeccop HbtoTOH-buwon, - oH moxeT
0C/1abuUTb UMMYHHbIN OTBET, 3aCTaBNAA MEHbLLUEE KOJIMYECTBO MMMYHHbIX KNETOK AOCTUTaTb BHYTPEHHEN YaCTM OMyXO0/N,
e OHWM NOTeHUMaNbHO MOryT 60pOTbCA pakK ayylle ».

«XoTa BuTamuH D cam no cebe He neuyunT pak, - NPoAO0AKAET OHA, - Mbl MOrM Bbl MOHATbL, Kak OH paboTaeT ANs ycuneHusa
apdeKTa MMMYHOTEPANUU, KOTOPAA UCNOAb3YET MMMYHHYIO CUCTEMY A1A OOHAPYXKEHMS N HaNAAEeHMA Ha PaKoBble
KNETKN Y.

« [Mocne MHOrMx neT nccneaoBaHMM Mbl HAKOHeEL, 3HaeM, Kak ButTamuH D paboTaeT ¢ VDR, 4To6bl BAMATH Ha noBeaeHue
KNeTOK MeNaHOMbl, YMeHbllaa akTuBHocTb Nyt Wnt / B-kaTeHuHa».

Mpodeccop AxXynmna HotoToH-buwion
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HeTanu nccnegoeaHua TaGnu4HbIA BUL Pe3ynbraThl He onyOnUKOBaHbI otkas [ Kak yntath y4ebHyio 3anuck

OnucaHue uccrnegoBaHns Mepeitti K E

KpaTkoe conepxaHue:

OLEHWTB, 3alLMLLAEET i Jo6aBKka BuTaMuHa D nocrie onepaumm Nepeoii KOXKHOM 3NoKa4eCTBEHHOI MenaHoMbI OT peuuavea 3aGonesaHuns,

CocToaHne unu 6onesHs O BmelwarenbcTBo / neyeHune @ daza @

KoHad 3nokadecTBeHHas menaHoMa Mpenapat: ButamuH D dasa 3

Mpenapar: apaxvg oneym pacuHaTym

MogpoBHoe onucaHKe:
YT0bbl OLEHWTL, OKa3bIBaEeT N AobaBka BuTaMyHa D B TedeHWe neproga HabnogeHus nocne AMarHoCTUKK M onepauyi Mo NoBozy Nepeoi KOXHOWM 3MOKa4YeCTBEHHON MeNaHoMb! 3aLUMTHBIN 3G EKT HA peLMaNB KOXHOW 310Ka4ECTBEHHON

MENaHOMbI W KOPPENUPYET N 3TOT 3alUMTHLIN SEEKT ¢ YpoBHAMK BUTamMyHa D B cbIBOPOTKE W peuentopomM BuTamuHa D ( VDR) MMMYHOPEaKTUBHOCTbL B NEPBUYHON ONYXOMW.

[ln3aiH uccnenoBaHus MepeiiTut K E

Tun uccnegoBarns @ :  VIHTepBEHUWOHHLIE (KNMHUYECKMe UCTILITAHWS)

Mpeanonaraemas pernctpauns€ : 500 yyacTHukoB
Pacnpenenenne: PaHOoMWsupoBaHHOe
Mogenb emelwatenscrea: [lapannenbHoe HazHaveHwe
MackupoBka: YeTblpexmMecTHbIi (Y4acTHUK, NOCTABLIMK YCNYT, CNeAoBaTenb, OLEHLLWK pesynsTaTos)
OcHoBHaga uenb:  nevyeHue
OdmumansHoe HasBaHwe: [lononHeHwe BUTAMUHA D B KOXHOM ncxofe 3nokadyecTBeHHON MeNaHoMbI

[ara Hayana oby4eHus @ : [lekabpb 2012

Mpeanonaraemas nepenyHas nara sasepleHns® ;. Centsabpb 2023 .

Npennonaraemas gata 3aeeplueHns nccneaosanna@ :  dexabps 2023 r.
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CuctemHoe BBegeHue Vit D (1 Mkr / kr) B TeyeHne 3 gHen oo
nony4verHunsa ®C. [lJobasneHune Vit D yBenmymBano BHyTPMOMNyxonesoe
HakonneHue npotonopdupuHa IX (PplX) B 3,3 £ 0,5 pasa no
CpaBHEHWIO € nony4veHnem Tonbko OC. brontoMmnHecueHTHas
BMU3yanusaums in Vivo 1 UMMYHOTMCTOXMMMUYECKOE OKpaluMBaHne
noaTBepAnnv, 4To rmdernbs cneundudHbIX Ans onyxonen KreTok nocne
PDT 6bina 3ameTHO yBenuyeHa (36,8 = 7,4-kpaTHoe yBenuyeHue
TUNEL-n0o3UTUBHBIX A4ep; cusiHue ymeHbLunnocb 0o 14% ot
KOHTpOMSA) B onyxonsax, npeasaputenbHo obpaboTtaHHbix Vit D, no
CpaBHEHWIO C nNpeaBapuUTenbHO 06paboTaHHbIE TPAHCMOPTHBIM
cpeactsom onyxonu. But D ctumynuposan nponudepauuio (B 10,7 £
2,8 pasa) n gndpdepeHumpoBky (B 9,62 + 1,7 pasa) B ornyxoneBbIX
Knetkax, 4To 0ByCnoBMIO NOBbLILEHHYHO KIMETOYHYH YYBCTBUTENBHOCTb
k PDT. Habntogaemoe ycuneHune onyxonesblx peakunn Ha PDT nocne
HU3KNX HETOKCUYHbIX 03 Vit D nogaepxmnBaeT HOBbIN
KOMOVHNPOBAHHBIN NOAX0L, KOTOPbIN 3aCy>XMBaeT pacCMOTPEHMS B
KIMWHUYECKNX YCITOBUSIX.
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Vitamin D enhances the efficacy of photodynamic therapy
in a murine model of breast cancer
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Abstract

Culaneous metastasis occurs more frequently in breast cancer than in any other
malignancy in women, causing significant morbidity. Photodynamic therapy
(PYT), which combines a porphyrin-based photosensitizer and activation by
light, can be employed for breast cancer (especially cutaneous metastases) but
tumor control after PDT" has not surpassed traditional treatments methods such
as surgery, radiation, and chemotherapy up to now. Here, we report that breast
cancer nodules in mice can be effectively treated by preconditioning the tumors
with 1, 25-dihydroxyvitamin D (calcitriol; Vit D) prior to administering 5-
aminolevulinate (ALA)-based PDYI. Breast carcinoma tumors (MDA-MB-231
cells implanted subcutaneously in nude mice) received systemic Vit D (1 ug/kg)
for 3 days prior to receiving ALA. The addition of Vit D increased intratumoral
accumulation of protoporphyrin 1X (PplX) by 3.3 £+ 0.5-fold, relative to mice
receiving ALA alone. Bioluminescence imaging in wive and immunohistochemi-
cal staining confirmed that tumor-specific cell death after ALA-PDT was mark-
edly enhanced (36.8 + 7.4-fold increase in TUNEL-positive nuclei; radiance
decreased to 14% of control) in Vit D pretreated tumors as compared to vehi-
cle-pretreated tumors. Vit D stimulated proliferation (10.7 + 2.8-fold) and dif-
ferentiation (9.62 + 1.7-fold) in tumor cells, underlying an augmented cellular
sensitivity to ALA-PDYT. The observed enhancement of tumor responses to
ALA-PIYT after low, nontoxic doses of Vit D supports a new combination
approach that deserves consideration in the clinical setting, and offers potential
for improved remission of cutaneous breast cancer melastases.
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Hao et al. Journal of Experimental & Clinical Cancer Research (2019) 38:48
https//doi.org/10.1186/5s13046-019-1036-=

Journal of Experimental &
Clinical Cancer Research

RESEARCH Open Access

Melatonin synergizes BRAF-targeting agent S -secces
vemurafenib in melanoma treatment by
inhibiting INOS/hTERT signaling and

cancer-stem cell traits

Jiaojiao Hao'", Wenhua Fan”', Yizhuo Li°", Ranran Tang~', Chunfang Tian', Qian Yang', Tianhua Zhu',
Chaoliang Diao’', Sheng Hu', Manyu Chen’, Ping Guo', Qian Long?, Changlin Zhang?, Ge Qin~, Wendan Yu',
Miac Chen?, Liren Li%, Lijun Qin?, Jingshu Wang®, Xiuping Zhang”, Yandong Ren”, Penghui Zhou?, Lijuan Zou',
Kui Jiang' , Wei Guo'™ and Wuguo Deng”’

Abstract

Background: As the selective inhibitor of BRAF kinase, vemurafenib exhibits effective antitumor activities in patients
with V600 BRAF mutant melanomas. However, acquired drug resistance invariably develops after its initial treatment.

Methods: Immunohistochemical staining was performed to detect the expression of INOS and hTERT, p-pé65, Epcam,
CD44, PCNA in mice with melanoma xenografts. The proliferation and migration of melanoma cells were detected by
MTT, tumorsphere culture, cell cycle, cell apoptosis, AO/EB assay and colony formation, transwell assay and scratch
assay in vitro, and tumor growth differences were observed in xenograft nude mice. Changes in the expression of key
molecules in the INOS/hTERT signaling pathways were detected by western blot. Nucleus-cytoplasm separation, and
immunoflucrescence analyses were conducted to explore the location of pSO/p65 in melanoma cell lines. Flow
cytometry assay were performed to determine the expression of CD44. Pull down assay and ChIP assay were
performed to detect the binding ability of p65 at iINOS and hTERT promoters. Additionally, hTERT promoter-driven
luciferase plasmids were transfected in to melanoma cells with indicated treatment to determine luciferase activity of
hTERT.
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Bemypadennb 3HaUNTETBHO CHUKAJ 2KU3HECIIOCOOHOCTDH KJIETOK II0
CpaBHEHHIO C HeoOpabOTaHHBIM KOHTPOJIEM B KJIETOUHBIX JTMHUSIX
MesiaHOMBbI ¢ MyTaHTOM BRAF V60OE, a koMOMHHpOBaHHOE JIeUeHHE
MeJIATOHMHOM 3HAa4YUTEJIbHO YCUINBAJIO MOaBJIEHHE
*KI3HECIIOCOOHOCTH KJIETOK JJ0303aBHUCUMbIM 00pPa30M 10 CPAaBHEHHUIO C
JleueHreM OJTHUM BeMypadeHnooM.

JleueHue ¢ MOMOIIbIO TOJbKO Vemurafenib uaaynpoaso ot 6,5 10 3,8%
anoInTOTHUEeCKUX KaeToK. OgHako iob6aBieHre MelaTOHNHA 3HAYUTEIbHO
YBEJINYUBAJIO aIlOIITO3, BhI3BAaHHBIN BeMypadeHnO0M, YTO IPUBOAUIIO K UHAYKITUU
amomnTo3a B KJIeTKaxX MeJaHOMBI JI0 YPOBHEH OT 13,2 10 6,4% COOTBETCTBEHHO, TO €CTh
OoJjiee, yeM B JiBa pa3a.
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ORIGINAL ARTICLE

Improved Survival with Vemurafenib
in Melanoma with BRAF V600E Mutation

Paul B. Chapman, M.D., Axel Hauschild, M.D., Caroline Robert, M.D_, Ph.D.,
John B. Haanen, M.D., Paolo Ascierto, M.D., James Larkin, M.D.,
Reinhard Dummer, M.D_, Claus Garbe, M.D,, Alessandro Testori, M.D._,
Michele Maio, M.D., David Hogg, M.D., Paul Lorigan, M.D.,

Celeste Lebbe, M.D., Thomas Jouary, M.D., Dirk Schadendorf, M.D.,
Antoni Ribas, M.D., Steven ). O'Day, M.D., Jeffrey A. Sosman, M.D.,

John M. Kirkwood, M.D., Alexander M.M. Eggermont, M.D., Ph.D.,
Bngitte Dreno, M.D., Ph.D., Keith Nolop, M.D., Jiang Li, Ph.D., Betty Nelson, MA_,
Jeannie Hou, M.D., Richard |. Lee, M.D., Keith T. Flaherty, M.D.,
and Grant A, McArthur, M.B., B.S., Ph.D., for the BRIM-3 Study Group*

ABSTRACT

BACKGROUND

Phase 1 and 2 clinical trials of the BRAF kinase inhibitor vemurafenib (PLX4032) -

have shown response rates of more than 50% in patients with metastatic melanoma
with the BRAF V60OE mutation.

METHODS

We conducted a phase 3 randomized clinical trial comparing vemurafenib with
dacarbazine in 675 patients with previously untreated, metastatic melanoma with
the BRAF VGOOE mutation. Patients were randomly assigned to receive either vemu-

rafenib (960 mg orally twice daily) or dacarbazine (1000 mg per square meter of

body-surface area intravenously every 3 weeks). Coprimary end points were rates of
overall and progression-free survival. Secondary end points included the response

rate, response duration, and safety. A final analysis was planned after 196 deaths -

and an interim analysis after 98 deaths,

RESULTS

At 6 months, overall survival was 84% (95% confidence interval (CI], 78 to 89) in the
vemumfenib group and 64% (95% CI, 56 to 73) in the dacarbazine group. In the interim
analysis for overall survival and final analysis for progression-free survival, vemurafenib
was associated with a relative reduction of 63% in the risk of death and of 74% in the
risk of either death or disease progression, as compared with dacarbazine (P<0.001 for
both comparisons). After review of the interim analysis by an independent data and
safety monitoring board, crossover from dacarbazine to vemurafenib was recommend-
ed. Response rates were 48% for vemurafenib and 5% for dacarbazine, Common ad-
verse events associated with vemurafenib were arthralgia, rash, fatigue, alopecia, kera-
toacanthoma or squamous-cell carcinoma, photosensitivity, nausea, and diarrhea;
38% of patients required dose modification because of toxic effects.

CONCLUSIONS
Vemurafenib produced improved rates of overall and progression-free survival in pa-
tients with previously untreated melanoma with the BRAF VG0OE mutation. (Funded
by Hoffmann~La Roche; BRIM-3 ClinicalTrials.gov number, NCT01006980.)

YenmeH I1.B. u coaBT. coobIuiu 006 oTBere
IIepBOHAYAJILHO HA JIeUeHHE
BeMypadeHnboM npubIn3uTeabHO ¥ 80%
[IallIEHTOB C MyTaHTHOM MEJIAaHOMOU
BRAF, Ho npuoOpeTeHHas jieKapCTBEHHAs
YCTOMYHNBOCTHh PA3BUBAETCs Y OOJILIIMHCTBA
IaIleHTOB OOBIYHO B TeYeHUe 1 rojia.
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IIpuHIUIIMAIbHAA cXeMa
MOJIEKYJISIPHBIX
MeXaHH3MOB, C IIOMOIIIbIO
KOTOPBIX MEJIATOHUH
CHUHEPTUPYET
BeMypadeHuo mmpu
JIeUeHU !

Mes1aHOMBI. CumBoJI ( F )
obo3HaUaeT
OTpUIlaTEIbHOE
peryaupoBanue. CTpesika
(—) ykasbIBaeT Ha
IIPSIMOE WJIN KOCBEHHOE

IIOJIOZKUTEJIBHOE
PETYJIMPOBAHUE hTERT expression iNOS expression
CSCs traits Proliferation
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BbiBOA,

Taknm obpa3om, Hawm pe3ynbTaTbl MOKA3aan, YTO MeNIaTOHMH YCUAMBAEeT ONoCpPea0BaHHbIN
BemypadeHMbom npoTnBoonyxoneBbin apPeKT npu menaHome. KombuHauma npusena K
MHIMOUNPOBAHMNIO POCTA KIETOK MEeJIaHOMbI in Vitro u in vivo, o yem cBuaeTeNnbCTByeT
CHUXXeHne nponndepaTtMBHOMN U MHBA3UBHOM CMOCOOHOCTU U YyCUNEHME OCTAHOBKM
KNETOYHOro UMKAa N MHAYKUMK anonTo3a. Kpome Toro, mbl npeaoctaBunm
MEXaHUCTUYECKOE NpeacTaB/ieHne 0 KOMBUHAUMM U ODHAPYXUAU, YTO MENATOHUH
YCUIMBAET NPOTUBOONYyxXoneBbi 3P PpeKT BemypadeHmnba, nHrmbupya curHanbHbiv NyTb iINOS
/ hTERT 1 npn3HaKmM paKkoBbIX CTBOJIOBbIX K/JIETOK NMPU MenaHoMe YyenoBeKka. Takum obpasom,
HaLLW pe3ynbTaTbl NPOAEMOHCTPUPOBANN MNOTEHUMNAN MENTATOHNHA HE TO/IbKO B
NPOTUBOAENCTBUMN TOKCUYHOCTU BemypadeHnba, HO 1 B MNOBbILLIEHUU €ro YyBCTBUTE/IbHOCTU
npu ne4eHnn menaHombl. ChepgosatenbHO, KOMOMHUPOBAHHOE NCMNOJ/Ib30BAHUE NPUPOAHOTO
3H0reHHOro ropMoHa (MenaToHMHA) U HU3KOMONEKYNAPHOIO MHIMBUTOpPA
(BemypadeHmnba), HaueneHHoro Ha BRAF, cneayet paccmaTpuBaTbh Kak MHOroobellatouyto
TepaneBTUYECKYIO CTpaTernto ANA NnpPeoaoNeHnNA NeKapCTBEHHOW YCTONYMBOCTMU NPu
IeYEHUN MEeNAHOMbI.
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CormacHO KJIMHUYCCKUM HUCIIBITAHUSAM, JICUCHUE HU3KUMHU J03aMH
IIOJKOXKHOTO MHTepeKknHa-2 (3 muinona ME / neHp B TedueHue 6
aHEW / Henels B TeueHue 4 Heaenb) oc menaronnHa (40 Mr / 1eHb
IIEPOPaIbHO) 3HAYUTEIILHO MMOBBICHIIO 1-JIETHIOK BHIKMBAEMOCTH
MAIIMEHTOB C METACTAaTUYE€CKUM KOJIOPEKTAJIbHBIM PaK, I10
CPABHECHMIO C OJHUM TOJBKO MNOAACPKUBAOIINM JICUCHUEM

(9/25 npomus 3/25, p<0,05).

Onco )
Rehab @) PreventAge



e British Journal of Cancer (1995) 71, 854-856
” © 1995 Stockton Press Al rights reserved 0007-0920/95 $12.00

Modulation of cancer endocrine therapy by melatonin: a phase II study of
tamoxifen plus melatonin in metastatic breast cancer patients progressing
under tamoxifen alone

P Lissoni', S Barni', S Meregalli!, V Fossati!, M Cazzaniga', D Esposti’ and G Tancini'

\ Divisione di Radioterapia Oncologica, San Gerardo Hospital, 20052 Monza, Milan, Italy, *Istituto di Fisiologia Umana II,
University of Milan, Milan, Italy.

B nccrnenosanuu (1)213]31 I, Bkmouaromem 14 Summary Recent observations have shown that the pineal hormone melatonin (MLT) may modulate
MAalUEHTOB C METACTAaTUYECKUM PaKOM oestrogenl rm;ptior (ER) expression and inhibit breast ;anccr cell growth. Ol:l this basis, :c have evalualt::d t::;
o biological and clinical effects of a concomitant MLT therapy in women with metastatic breast cancer who

MOTOSHOH SRCICIELHPHCME )P MU T IO progrgelssed in response to tamoxifen (TMX) alone. The study included 14 patients with metastasis who did not
B 103¢ 20 Mr / 1eHb, HAUNMHAIOINUICA 3a 7 JHEH respond (n = 3) to therapy 1with TMX alone or progressed after initial stable disease (SD) (n = 11). MLT was

given orally at 20 mg day~' in the evening, every day starting 7 days before TMX, which was given orally at
A0 Ha%aJIa TEpaIHu TAMOKCHDEHOM, JOCTHT 20 mg day~' at noon. A partial response was achieved in 4/14 (28.5%) patients (median duration 8 months).
4aCTUYHOTO OTBeTa y 4/14 (28,5%) MalMEeHTOB,  The treatment was well tolerated in all cases, and no MLT-induced enhancement of TMX toxicity was seen;
4TO BBI3BAJIO OCJIa0JIcHHEC TpeBOTH on the contrary, most patients experienced a relief of anxiety. Mean serum levels of insulin-like growth factor
6 1 (IGF-1), which is a growth factor for breast cancer, significantly decreased on therapy, and this decline was
3 QOJIBIHMECTRANAMMCHTORSIEHEE CITTHE I T significantly higher in responders than in patients with SD or progression. This pilot phase II study would
TOKCUYHOCTH TaMokcudena. Kpome Toro, suggest that the concomitant administration of the pineal hormore MLT may induce objective tumour

i i i i fr. lone.
CBIBOPOTOUHBIE ypoBHH IGF-1 GBLTH CHIKEHBI regressions in metastatic breast cancer patients refractory to TMX alone

K0M6I/IHHpOBaHHOI7'I Tepanneﬁ Keywords: breast cancer; insulin-like growth factor 1; melatonin; pineal gland; tamoxifen
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HauyMoHaneHaa MedWUMHCKaR -
GuonuoTerka CLLA HauyWwoHansHeIE NnpoOoBvHY ThIX
MHCTHMTYTEl 30000ELSA

D opmaT : abcTpakTHbIA - OTnpaBnTb

Eur J Pak. 1999 HOoADpE; 35 (12); 1688-92.

CHM>XeHune TOKCMYHOCTU M NoBbILLeHune 3¢)CDEKTHBHOCTH XnMMmoTeparnmnm pakKa Cc mcnoJib3oBaHmmem
ropmMmoHa LMW KOBUOHOMW Xenes3bl MenatToHUHa Y naumneHToOB C MeTacTaTudeckKkom conmgHomum
onyxosfibko C NJM1IoOXmMmm KriMHUW4YeCKMM CcTaTyCcoOM.

Nucconn P 1 , BapHn S , Mandala M , Ardizzoia , Paclorossi K , VMaghi M , Longarini R , Malugani F , Tancini & .

= MHdopmauma o6 aBTOope

1 OToeneHwWe pagauMoHHOW oHKonorvn, BoneHrua M. C. Nepapao, MoHua, MunanH, Mtanma.

abCcTpaKTHLINA

dokazaHo, 4To menatoHKH (MLT) npoTtreogaeiicTByeT TOKCUMHHOCTM XMMMOoTepanmi, OeMCcTBYH Kak aHTHMOKCKOaHT, 1M cnocoBbcTeyeT anonTo3y
pPakKkoBbIX KNeToK, Takmm obpazom yCcuMnMeas UWMTOTOKCHMHYHOCTb XMMMoTepann. Llens gaHHoro mccnegoeaHmA 6e1lNo oUueHWTE BIMAHKWE
conyTcTeylwero eeeaeHAa MJITT Ha TOKCUMYHOCTE M 9O PEKTUBHOCTE HECKOMNBKMX XMMHWOTEepaneBTUYeCKMX KOMBMHauMiA y NnauymeHToB
nozaHMMKM cTagausaMIA paka C NIIoOXMM KNMHMYecKm ctatycom. B mccnegopaHme Beinm BKNoYHeHbl 250 NnaymeHToB ¢ MeTacTaTUHYeCcKoW
cCoONMMaHorM onyxoneko (pak nerkoro, 104; pak monoYHoW eneabwl, 7 7; HORoobpazoBaHMA XenygoHdHo-KMWeYHOro TpakTa, 42; pak ronoBbsl 1
wew, 27), kKoTopble BbINKM paHOoMWU3MpoBaHbe!l AnA nonyderdusa MLT (20 mr / geHe nepopanbHO KaXOblid OeHB) NAKC XKMMHMOTEpanmsa. MM
XMMUMOTepanna odHa. XMroTepanna cocToAna M3 uncnnatrvHa (CDDP) nnoc atonoava nnyv remumntadbrH otaeneHo ONA NedeHna paka
Nnerknx, ToNeKo QOKCoORYDOMUMH, TONMBEKO MMTOKCAHTROH MK TOMNEBKO Naknurtakcen ana nedeHma paka MonodYHoM xKeneabel, 5-FU nnwoc
dhonmHoBas KMcrnoTa Ans enyaodHo-KMnwedHblx onyxoneid m 5-FU nnwc CDDP gnsa paka ronoBel M wWen. 1-neTHAs BbiXKMBAaeMoCcTb M
O0BBEeKTMBHAA |YacToTa perpeccmm onyxon Bbifi 3Ha4vYMTelNbHO BhilLe ¥ NauWeHToB, ogHoBpeMeHHo nony4Yaewmnx MJIIT, yem y Tex, KTo
nony4an Toneko xMmmoTtTepannio (KT) (vacTtoTta orBeTa onyxonu: 42/124 KT + MJIT no cpaeBHeHnwo Tonbko ¢ 19/126 KT, P <0,001; 1-netHasA
BblKMBaemMocTk: 63/124 KT + MIT no cpaeHeHWo Toneko ¢ 29/126 KT, P <0,001). Kpome Toro, ogHoBpemMeHHbIA nprem MIT aHa4vynTenebHO
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CHWXKan Yyactoty TpomBboynToneHnn, HEMPOTOKCUYHOCTW, KApAWOTOKCUYHOCTK, cTOMaTUTa U acTeHnn. 3TO UccrnegoBaHMe ykasbiBaeT Ha To,
YTO rOPMOHbI WKLWKoBMAHOW Keneabl MLT moryT noeblcTe adhheKTUBHOCTE XMMMOTEPANUM U CHU3UTb €& TOKCUYHOCTb, NO KpanHen mepe, vy
NnauveHToB C NPOrpeccUpyrlWmmMm pakom C NIoXmMM KIMMHWYEeCKMM cTaTycoM. 1-NeTHAA BbKMBaAaeMoOCTbk U ODbEeKTUBHAaA YacToTa perpeccum
onyxonu BbinNyM 3Ha4YUTENbHO BbllWe Y NauneHToB, ogHoBpeMeHHo nony4yaswmux MJIT, yem y Tex, KTo nony4an Tonsko xumuortepanuio (KT)
(yactoTa oTBeTa onyxonu: 42/124 KT + MJIT no cpaBHeHuto Toneko ¢ 19/126 KT, P <0,001; 1-neTHaa BebkmBaemocTb: 63/124 KT + MJIT no
cpaeHeHWUKo Tonbko ¢ 29/126 KT, P <0,001). Kpome Toro, ogHoBpemMeHHbIn npuem MJITT 3Ha4nTensHO cHUMXKan 4actoTy TpomMOoLUNTONeHWN,
HENPOTOKCUYHOCTU, KApPANOTOKCUYHOCTU, CTOMAaTUTa M acTeHun. 3To UccrnegoBaHue yKasbiBaeT Ha TO, YTO FOPMOHbI LUMLLKOBUAOHOW Xerneabl
MLT moryT noBbicUTk 9pPEeKTUBHOCTE XMMUOTEPArnMM U CHU3UTb ee TOKCUYHOCTL, MO KpanHen Mmepe, y NauueHToOB C NporpeccupyroLwmm
pakom C NIIOXUM KIMUMHWYECKUM CTaTyCcoM. 1-NeTHASA BbIKMBAEMOCTb M OObEKTUBHAA YacToTa perpeccmim onyxosnu Beinm aHa4vnTernsHo Bbille Yy
naymeHToB, ogHoBpemMeHHo nonydaewmnx MJIIT, yem y Tex, KTo nonyyan Tonbko xumuotepanuio (KT) (Hyactota oTBeTta onyxonu: 42/124 KT +
MJTT no cpaBHeHuo Toneko ¢ 19/126 KT, P <0,001; 1-neTtHAA BekMBaemocTb: 63/124 KT + MJIIT no cpaeBHeHWo ToneKko ¢ 29/126 KT, P
<0,001). Kpome TOro, ogHoepemeHHbsIn npuem MJITT 3Ha4nTensHO CHUXan 4YyactoTy TpoMObouWMTONEeHUU, HEMPOTOKCHUYHOCTH,
KapOAWOTOKCUYHOCTHK, CTOMaTUTa U acTeHUn. 3TO UccneaoBaHne yKasblBaeT Ha TO, YTO rOPMOHbI LWWMWKoBUAOHOW Xene3bl MLT moryT noBbicUTb
aPPEKTUBHOCTE XMMUOTEPANMM U CHU3NTbL €€ TOKCUYHOCTb, MO KpalHen mepe, ¥ NauynueHTOB C NPOorpeccupyrolmMm pakom c NoxXmm
KNMHU4yeckum crtatycom. 42/124 CT + MLT no cpaeHeHuo Toneko ¢ 19/126 CT, P <0,001; 1-neTHAA BeixMBaemocTe: 63/124 CT + MLT npoTue
29/126 CT Toneko, P <0,001). Kpome Toro, ogHoBpeMeHHbIn npuem MJITT 3HauuTernbHO cHMKanN YacToTy TpoMBouuToneHnu,
HEMPOTOKCUYHOCTU, KAPAMOTOKCUHYHOCTKU, CTOMAaTtuTa M acTeHun. 3To UccrnegoBaHue yKasbiBaeT Ha TO, YTO FOPMOHbI LUWMLLKOBUAOHOW Keneabl
MLT moryT noBbicUTh 3(pPEeKTUBHOCTb XMMUOTEPannnm U CHU3UTb ee TOKCUYHOCTb, MO KpanHen Mmepe, y NauueHToB C NporpeccupyroLlwmm
pakom c NIoxXmm KnuHu4Yecknm crtatycom. 42/124 CT + MLT no cpaeHeHuto Toneko ¢ 19/126 CT, P <0,001; 1-neTHAA BelXKBaeMocTk: 63/124
CT + MLT npotue 29/126 CT Toneko, P <0,001). Kpome Toro, ogHoepemMeHHbIr npuem MJTT 3Ha4YnTenbHO CHUXan 4actoTy
TpomMBoUNTONEHUN, HEMPOTOKCUYHOCTK, KApOUOTOKCUMYHOCTK, CTOMAaTUTa M acTeEHUW. ITO UccrneqoBaHue yKasbiBaeT Ha TO, YTO FOPMOHbI
lWwnwKkoBnaHon xenesbl MLT moryT noBbiCUTb 30EKTUBHOCTE XMMUOTEPanun 1 CHU3NTb €€ TOKCUYHOCTb, Mo KpanHen mepe, y NauneHToB C
NPOrpeccUpyrL MM pakom € MNIOXMM KIMHUYECKMM CTaTyCOM.
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Potential of Melatonin as Adjuvant Therapy of Oral
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OpanbHOMY paKy yaensieTca MeHbLUe BHUMaHUS!, YeM
OPYruM Buaam paka, MoTOMY YTO MPOrHo3, Kak npaBuno,
oTpuuaTternbHbIA, U B NOcrneaHee AecATUneTme He obino
OTMEYEHO 3HaYUTENbHbIX YNYYLLIEHWUA B Tepanuu.
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Research Paper
Frankincense essential oil suppresses melanoma cancer through
down regulation of Bcl-2/Bax cascade signaling and ameliorates
heptotoxicity via phase I and II drug metabolizing enzymes
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Xupypruyeckasa pe3ekumna ans paHHen ctagum 1 NeKapcTBeHHaa Tepanua (Mnuanmymab n HuBoaymab) ana
nporpeccupyroLLLen ctaanm menaHombl (MeTacTasMpoBaHMA) YacTo BbIBMPAOTCA OHKOIOrOM, HO N/I0XOWM
NPOrHO3UPYEMbIN CTAaTYC U CHUXKEHME BbIXKMBAEMOCTM NALMEHTA, CONPOBOXKAAEMbIE TOKCUYHOCTLIO NOC/IE IeYEHUS,
ABNAKOTCA Cepbe3HOM Npobiemon. [lInarHoCTUKA Ha PaHHeW cTagmmn 1 pa3paboTka NepeHOCMMbIX CPeacTs ANS
Tepanum ABAAKOTCA OCHOBHbIMKM Npobnemamu. Taknm obpasom, B NnocieaHMe roabl HaTypasibHble NPOAYKTbI
NPUBNEKAIOT BHUMaHME K pa3paboTke apPeKTMBHbIX U Be30nacHbIX NPOTUBOPAKOBLIX NpenapatoB. Okono 36%
HMU3KOMONEKYNAPHbIX COEANHEHUN, OA00PEHHbIX YNpaBAEHMEM NO KOHTPOIO 33 NpoAyKTaMu 1 nekapcteamu (FDA),
ABNIAKOTCA HATYPabHbIMWN NPOAYKTAMU UM UX NPOU3BOAHBIMU. DNNAEMNONOTNYECKME UCCNef0BAHMNA YTBEPHKAALOT,
YTO HATypa/ibHble NPOAYKTbI, BKAOYAA pecBepaTpo, IMKONEH, ANOCUMH U NOJIMHEHACILWEHHblIe OMera-3 XUpHble
kucnotbl (MHXKK), nrpatot HesameHUMyo ponb B NpeAOTBPaLLEHMM paKa ¢ bonee HU3KOW TOKCUUYHOCTbIO. JlagaH
ABNAETCH LUMPOKO U3BECTHbIM pacTeHUEM B 6AMKHEBOCTOUYHbIX pernoHax (MemeH n Oman), UHaum n Kutae. C
APEBHUX BpEMEH NPUHATO BAbIXAaTb AbIM U3 CMO/Ibl 1aZaHa, NUTb BOAHbIM 3KCTPAKT CMO/Ibl 1afaHa U KeBATb CBEXKYIO
CMO/Y ANA IeYEHUA Pa3/INYHbIX 3aboneBaHni. [JOCTynHbI pa3nnMyHble COPTa 1aZaHa, U HEKOTOPbIE U3 HUX TaKKe
cbeaobHbl. B 3TOM MccnenoBaHMM Mbl UICNOb30BAIM CMOJTY NafiaHa pa3HoBUAHOCTU XogrKapwu ( Boswellia sacra)
KOTOpPbIN cCbenobeH n notpebnaeTca MECTHbIMMU KUTENAMM. IKCTPAKT NagaHa 6biN N3yYeH Ha pas3nnyHble
bruonornyeckne akTMBHOCTU, B YaCTHOCTU, B KA4YeCTBE NPOTMBOPAKOBOIO CPEeACTBa, M Bblnn BbiAeNEHbI Pa3INYHblE
dbopmbl 6bocBeNNEBBIX KUCNOT, MOCKO/IbKY OH ABAAETCA OCHOBHbIM KOMMOHEHTOM. Mcnosib3oBaHMe 3GUPHOro macna
napgaHa (FEO) B apomaTtepanmm xopoLo N3BECTHO, M TaKXe coobLLaeTca 0 ero noTeHUnane B Kayectse
NPOTUBOPAKOBOro CPeACTBa NPOTMB PaKa MOJIOMHOM XKenesbl U NoAKEeNYyA04YHOM Xenesbl in vitro. HecmoTpsa Ha
noTeHuMan spMpHOro mMacso nagaHa, HeT KOHKPETHbIX Hay4HbIX AaHHbIX ANA NepeBoaa B KAMHUKY. [Ana ganbHeunLwero
N3y4yeHuna 34ecb Mbl Bnepsble coobuiaem o 6bopbbe ¢ menaHomoMm ( in vitro v in vivo), 3¢ PeKTUBHOCTU U
renaTto3almnTHOM CNOCOBHOCTM 3PMPHOro macaa NagaHa.
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® Park W, Amin ARMR, Chen ZG, Shin DM. New perspectives of curcumin in cancer prevention.
Cancer Prev Res 2013;6:387—-400.Abstract/FREE Full TextGoogle Scholar

® Kadepnpa rematonormm n meamuUMHCKOM OHKONOrMKU, MHCTUTYT paKa nm. BuHwunna, YHnsepcuter
Imopu, AtnaHTa, Axopaxuna, 30322, CLLA
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New Perspectives of Curcumin in Cancer Prevention

Wungki Park, A.R.M. Ruhul Amin, Zhuo Georgia Chen, and Dong M. Shin

Abstract

Numerous natural compounds have been extensively investigated for their potential for cancer preven-
tion over the decades. Curcumin, from Curcuma longa, is a highly promising natural compound that can be
potentially used for chemoprevention of multiple cancers. Curcumin modulates multiple molecular
pathways involved in the lengthy carcinogenesis process to exert its chemopreventive effects through
several mechanisms: promoting apoptosis, inhibiting survival signals, scavenging reactive oxidative species
(ROS), and reducing the inflammatory cancer microenvironment. Curcumin fulfills the characteristics for
an ideal chemopreventive agent with its low toxicity, affordability, and easy accessibility. Nonetheless, the
clinical application of curcumin is currently compromised by its poor bioavailability. Here, we review
the potential of curcumin in cancer prevention, its molecular targets, and mechanisms of action. Finally,
we suggest specific recommendations to improve its efficacy and bioavailability for clinical applications.
Cancer Prev Res; 6(5); 387-400. ©2013 AACR.
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C 1987 ropa HaunoHanbHbIM MHCTUTYT paKka (NCI) npoBepun 6onee 1000 pa3nnYHbIX NOTEHLMANbHbIX areHTOB A/1A
XUMMNONPOPUNAKTUKMN, U3 KOTOPbIX TOIbKO 0KO0 40 NepcneKkTUBHbIX NpenapaToB Obln BKIOYEHbI B KIMHUYECKME
ncnbiTaHmsa. KypKyMuWH, NpUCyTCTBYOLWMIA B UHAUMUCKOM Cneuun «Xxanam», aBASeTca OAHUM N3 TaKMX areHTOB, KOTOPbIN
B HacTosLLLee BpemMs NPOXOAUT KAMHUYECKOE UCC/Ief0BaHME ANA XMMUONPOPUNAKTUKK paKa. Tpm nonndeHona 6biau
BblaeneHbl n3 Curcuma longa, n3 KOTopbIX KYPKYMUH (buc-a, B-HeHacbIWeHHbIN B-AMKETOH) ABAsieTcAa Hanbonee
PAcNpPOCTPaHEHHbIM, CUIbHOAENCTBYOLWMUM U LUMPOKO nccaeaoBaHHbIM. KypKYMUH MCMNOb30BaA/ICA SMIUPUYECKM KaK
JIEKApPCTBO OT MHOTMX 6one3Hen B pasHbIX KyabTypax. /b B Noc/ieaHME HECKO/IbKO AecAaTuaeTun bnarogaps
KYPCYMUHY ObIN0 BbISIBNEHO B/IMAHUE KYPKYMUHA Ha Pa3BUTUE PaKa U OCNOXKHEHUWN, CBA3AHHbIX C Tepanuen

paKa. [NepBoe KAMHMYeCcKoe coobLeHne 0 NPOTUBOPAKOBbLIX CBOMCTBAX KYPKYMUHA Bbino oT KyTTaHa u ero Konser,
KOTOpble UCNOAb30BaAn 1% Mma3b KYPKYMMHA NPU PAaKOBbIX MOPAXKEHMAX KOXKU C yMeHbLueHnem oboHAHnA y 90%
naymneHTos. Y 10% naumeHTOB HabA0AAN0Ch YMEHbLUEHNE 60K U pa3mepa NoparkeHuaA. B akcnepumeHTasibHOM
MOJENN paKa MONOYHOW XKenesbl, UHAYUMpoBaHHOM 7,12-aumeTnnbeHs [a] -aHTpaueHom (DMBA) y camoK Kpbic,
MHUUMaUMA nHayumposaHHon DMIBA ageHOKapLUUHOMbI MOJIOYHOM Kese3bl bblsia 3HAaYUTENIbHO CHUMKEHA NYTEM
BHYTPUOPIOWMHHON MHPY3UN KYPKYMUHA 3a 4 aHA A0 BBegeHna DMBA. B nccnegosaHmm npodunakTUKM paka
nuwesoaa y Kpbic F344, nony4aslimnx KYPKYMUH, XMMUKO-NPOPUNAKTUYECKAA aKTUBHOCTb KYPKYMMHA Habaroaanach
He TO/IbKO B pa3e nHuumauum, Ho n B pasax nocse nHmumnaumm . Kpome 1oro, B UCCNeA0BaHNN, UMUTUPYIOLLLEM
ceMelnHbIN ageHomaTo3HbIM noamnos (FAP), B koTopom reH APC mbiweit C57BI / 6] Min / + 6bln MyTUPOBaH, UYTO
NPUBEJIO K PAa3BUTMIO MHOTOYMUCNEHHbIX aAeHOM K 15-HeaenbHOMY BO3pacTy, Opa/ibHaa KYPKYMMHOBAA AMETA
npeaoTBpallana pasBuUTMe aaeHOMbI Y KUWEYHOIO TPaKTa, YTO CBUAETENLCTBYET O XUMUONPOPUNAKTUHECKOM
apPeKTe KYPKYMUHA NPU KONOPEKTA/IbHOM pake ¢ myTaumen APC. Kpome TOro, Ha KpbICUHOM MOAENN paKa MeYvYeHu,
BbI3BaHHOTro N-HUTPO30AN3ITUNAMNHOM U GeHobapbuTanom, KYPKYMUH YMEHbLLIAN NEPEKUCHOE OKUCNEHUE NMNNUA0B
N cnacan aHTUOKCUAAHTHYIO 3aLUUTY ryTaTUOHA NEeYEHN, YTO B KOHEYHOM MUTOre MOT/10 CNOCOBCTBOBATL
npoduUNaKTUKe paKa neyeHU. HECKONbKO nccrnegoBaHuim no npoduiakTMKe paka Ha PasHbIX CTagmax
NPOAEMOHCTPMPOBANN MHOTOLE/IEBbIE MPOTUBOONYXOEBbIE N XUMMNONPOPUNAKTUYECKNE 3PDEKTbI KYPKYMUHA U
NPeasioXNAN ero Kak o4eHb 61aronpUATHbBIN areHT ANA XMMUONPOPUNAKTUKM.
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KypKYMUH (UccnenoBaHue Ha ntoasax)

® CoyeTaHue KypKkymuHa (C3-komnnekc, CabuHca) co ctaHaapTHbIM iedeHmnem FOLFOX (xummnoTtepanms) y nauMeHToB ¢
HeonepabenbHbIM KoNopeKTanbHbiM pakom (CUFOX): n3yyeHne NpoToKoAa PaHAOMU3MPOBAHHOIO KOHTPO/IbHOTO
nccnegoBaHUA

® |[rving, G.R., lwuiji, C.O., Morgan, B. et al. Combining curcumin (C3-complex, Sabinsa) with standard care FOLFOX
chemotherapy in patients with inoperable colorectal cancer (CUFOX): study protocol for a randomised control trial. Trials
16, 110 (2015) doi:10.1186/s13063-015-0641-1

® KypKYMWH B coveTaHUn ¢ xumunoTtepanmnen FOLFOX 6e3onaceH 1 nepeHOCUM Yy NaLMEHTOB C MeTaCTaTUYECKUM
KOJIOPEKTaNbHbIM PAaKOM B PaHAOMU3NPOBAHHOM uccnegosaHum lla ¢pasbl

® Howells, L. M., Iwuiji, C,, Irving, G., Barber, S., Walter, H., Sidat, Z., ... Brown, K. (2019). Curcumin Combined with FOLFOX
Chemotherapy Is Safe and Tolerable in Patients with Metastatic Colorectal Cancer in a Randomized Phase lla Trial. The
Journal of nutrition, 149(7), 1133—-1139. doi:10.1093/jn/nxz029

JlenyecTepcKnin OHKONOrMYECKMI UCCNeA0BaTeIbCKUIN LEHTP, YHUBepcuTeT JleiyecTepa, Jlendyectep, BennkobputaHus
Jlenuectepckoe oTaeneHNe KNMHUYECKUX UCNbITaHMK, YHUBepcuTeT JleiyecTepa, Jlenyecrep, BennkobputaHus
LleHTp KAnHM4Yecknx nccnegoBaHun «Hope», Jlenyectepckmnin Koponesckuni Jlaszapert, Jlenyectep, BennkobputaHmsa
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The Journal of Nutrition r\
Nutrient Physiology, Metabolism, and Nutrient-Nutrient Interactions

Curcumin Combined with FOLFOX
Chemotherapy Is Safe and Tolerable in
Patients with Metastatic Colorectal Cancer

in a Randomized Phase lla Trial

Lynne M Howells,' Chinenye OO Iwuji,’ Glen RB Irving,' Shaun Barber,” Harriet Walter,' Zahirah Sidat,’
Nicola Griffin-Teall,’ Rajinder Singh,' Nalini Foreman,' Samita R Patel,' Bruno Morgan,! William

P Steward,' Andreas Gescher,' Anne L. Thomas,' and Karen Brown'

iy Cancer R h Centre, University of 1 Leicester, United Kingdom; *Leicester Clinical Trials Unit, University of
Leicester, Leicester, United Kingdom; and 'Hope Clinical Truals Facility, Leicester Royal Infirmary, Leicester, United Kingdom

ABSTRACT

Background: Curcumin Is the main active ingredient of the spice turmeric, investigated extensively for putative
anticancer properies.

Objectives: This phase lla open-labelled randomized controlled trial aimed to assess safety, efficacy, quality of
life, neurotoxicity, curcuminoids, and C-X-C-motf chemokine ligand 1 (CXCL1) in patients receiving folinic acid/S-
fluorouracilfoxaliplatin chemotherapy (FOLFOX) compared with FOLFOX + 2 g oral curcumin/d (CUFOX).

Methods: Twenty-eight patients aged =18 y wath a histological diagnosis of metastatic colorectal cancer were
randomly assigned (1:2) 1o receive either FOLFOX or CUFOX. Safety was assessed by Commeon Toxicity Criteria-
Adverse Event reporting, and efficacy via progression-free survival (PFS) and overall survival (0S). Quality of life and
neurotoxicity were assessed using questionnaires (European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire-C30 and Functional Assessment of Cancer Treatment-Gynecologic Oncology Group-
Neurotaxicity). Plasma curcuminoids were determined with liquid chromatography (LC) electrospray lonization tandem
mass spectrometry and CXCL1 by ELISA.

Results: Addition of daily oral curcumin to FOLFOX chemotherapy was safe and tolerable (primary outcome), Similar
adverse event profiles were observed for both arms. In the intention-to-treat populaton, the HA for PFS was 0.57
(95% CI: 0.24, 1.36; P = 0.2) (medan of 171 and 291 d for FOLFOX and CUFOX, respactively) and for OS was 0.34
(95% Cl: 0.14, 0.82; P = 0.02) (median of 200 and 502 d for FOLFOX and CUFOX, respectively). There was no significant
difference batween arms for quality of ife (P = 0.248} or neurotoxicity (P = 0.223). Curcumin glucuronide was detectable
at concentrations > 1,00 pmol/mL in 15 of 18 patients recening CUFOX. Curcurmun did not signiicantly alter CXCL1 over
tme (P=0.712)

Conclusion: Curcumin is a safe and tolerable adjunct to FOLFOX chemaotherapy in patients with metastatic colorectal
cancer. This trial was registered at clinicaltnals.gov as NCT01490996 and at www.clinicaltnalsregister. eu as EudraCT

Onco 201002280-1. J Nt 2019140-135-119
®
Re h a b Keywords: maetastatic colorectal cancer, FOLFOX chematherapy, curcumin, curcuminoids, randomized controlied @ Preventﬂ 96
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Pe3ynbtatbl 3pPeKTUBHOCTU ANA
NaUMEHTOB C METAaCTAaTUYECKUM
KONOPEKTa/IbHbIM PAKOM, NO/Ty4aoLWMNX
nmbo FOLFOX, nnb6o CUFOX. Mpadukn
KannaHa — Meliiepa nokasbiBatoT (A, B) PFS
n OS B nonynaumnm no npotokony (n =9
ana FOLFOX, n =15 ana CUFOX) u (C, D)
PFS n OS y Tex naymMeHTOB, KOTOPbIE HE
NPOAOKAN NONYyYaTb XMPYpPruyeckoe

Bmewartenbctso (n =7 ana FOLFOX, n =16

ans CUFOX). Bpemsa BbIXKMBAHWA YKa3aHO B
AHAX. OS n PFS cpasHuBanun mexay
rpynnamm fie4eHUA C UCNob30BaHMEM
TectoB nor-paHra. CUFOX, ¢onnHoBsasn
Kucnota / 5-pTopypauun / okcanmnnatuH +
2 r opanbHOro KypkymuHa / a; FOLFOX,
donnHosasa Knucnota / 5-dtopypaumn /
okcanunnatnH; OS, obuan BbIXXKMBAEMOCTb;
PFS, BbixknBaemocTb 6e3
NPOrpeccMpoBaHmA.
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KypKymMunH (MccnenoBaHme Ha Mbillax)

® KypkymuH C3 complex® / Bioperine® obnagaet npoTMBOONYX0/1€BOI aKTUBHOCTbIO MPU
Mme30TeIMome nJeBpbl: aHanums in vitro u in vivo

® Di Meo, F,, Filosa, S., Madonna, M., Giello, G., Di Pardo, A., Maglione, V., ... Crispi, S. (2019).
Curcumin C3 complex®/Bioperine® has antineoplastic activity in mesothelioma: an in vitro and in
vivo analysis. Journal of experimental & clinical cancer research : CR, 38(1), 360.
doi:10.1186/s13046-019-1368-8

- onpeaensetr UHIMbMpoBaHMe pocTa B
KZ1IETKaX me30Te/iInoMbl

- BblI3bIBAET AlMNONTO3 B K/1IeTKaX MmMe30Te/IMOMbDbI

- dKTUBUPYET cobCTBEHHbIXM anONTO3 B KJeTKax
Mme3oTe/ZinomMmbl

- NpoABASAET NPOTUBOOMNYXO/JIEBYIO aKTUBHOCTb

B KCEHOTPAHCMN/IaHTATAX Me30Te/IMOMbI Y

In vivo npoTnBoonyxonesble ceoiicTea CBP. a ) MpoTnsoonyxonesbiii adpdekT CBP B Moaenu
KceHoTpaHcnnaHTata MM. KpuBble pocTa onyxosau nokasbiBatoT, 4To CBP 6bin cnocobeH v
3HaYMTE/IbHO 334EPKMBATL POCT BHEMATOUHbIX ONYX0/1ei MO CPABHEHUIO C KOHTpOEM ( p- M b| |_|_| e |/|
3HayeHue = 0,0013), Ho c MeHbLuel 3PpPEKTUBHOCTbIO NO CPABHEHUIO C LLUCMNATUHOM (p-3HayeHue

=0,0011). b ) BansaHue CBP Ha anonTos v NnpoandepaLmio KNeToK U aHrMoreHes no CpaBHEHUIO C KOHTPOAEM, Kak onpegeneHo Ki67, TUNEL
O nCO (3B€340YKN MAEHTUDULMPYIOT aNONTOTUYECKUE KNETKN) U OKpalumMBaHuem CD34 (ucxogHoe ysennuyerue x 10). fleyueHne CBP 3HauynTenbHo

ymeHbLano nponanoepaunto Knetok (25% npotms 10%; p-3HaveHue = 0,008), yseanumnsano anontos (8% npoTtue 2%; p-3HadeHune = 0,0005) u ‘\) p
reventAge
Rehab > 9

ymeHbLano aHrmoreHes (5 + 2 npotue 10 * 4; p-3HayeHue = 0,0006)



KypKyYMUH (MccnenoBaHMe Ha MbiLLax)

o K . e ® Masuellj, L., Benvenuto, M.,
KYMUH ONTIOKUPYET nhibits ce ]
ay'IF')O(}l)aI'VII-O y Py Triggers the autophagic proliferation Induces apoptosis: Di St.ef.ano, E" Matte_ra' R"
V4 flux, but the process is of human and mouse i i ey Fantini, M., De FeUdIS, G, ..
dKTUBU pVET arnonTo3 blocked MM cell lines *Increases p53 expression Be|’ R (2017) Cu rcumin
Y e = Activates caspases 9,8, 3
KNETOUHBIX IMHNN Increases p62 I o soe SEREL blocks autophagy and
3/10Ka4eCTBEHHOM activates apoptosis of
Me30Te/IMOMbI U : :
gieerrza G e malignant mesothelioma
yBe€IN4nNBaeT phosphorvlation of CURCUMIN intracellular production cell lines and increases the
1] - 0 I 4 = . .
BbI)KVIBUaeMOCTb ERK1/2 and p38 MAFK ) Induces DNA damage survival of mice
MbILLEN, intraperitoneally
WHTPaNepPUTOHEANIbHO transplanted with a
TPAHCNIAHTUPOBAHHbIX Ii'}hi'{“-ﬂ 1}4@;‘54‘ -TK e Reduces the growth of malignant mesothelioma
KNeToO4YHOU NTNHUNEN AKI proteins phosphorylation T P transplanted MM cells in cell line. Oncotarget 8(21)
3/10Ka4eCcTBeHHOM Increases c-Jun expression and translocation of CaTRLiemico ' '
SR i 34405-34422.
phosphorylation :

Me30TeNNOMbI. ' FUli=IE,

doi:10.18632/oncotarget.14
907

OnCO Kadeapa skcnepMmeHTanbHOM meauunHbl, PUMcKknin yHuBepcuteT "CanmeHua", Pum, Utanua; ®akynbtet
KIMHNYECKMX HaYK U TPAHCAALUMOHHOM MeauUMHbl, PUMcKkuin yHusepcutet "Tor Vergata", Pum, Utanus; LI,eHTp‘\
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KypKyYMUH (MccnenoBaHMe Ha MbiLLax)

® CUR in vitro nHrmbmnposan BbixknaHue kKnetok MI1 B 3aBUCMMOCTHM OT A03bl U BPEMEHWN, YBEIMUYMBA
BHYTPMKAETOUYHYIO NPOAYKLUMIO aKTMBHbIX GOPM KMC0POAa U Bbi3biBas noBpexaeHne HK.

® CUR Bbi3biBaeT aytodarmyeckmni NoTokK, Ho 3aTem npouecc 6aoKmnpyeTcs n coBnagaeT C akTUBaumen
Kacna3sbl 8, KoTopaa akTmsupyeT anonto3. CUR-onocpeaoBaHHbIM anonTo3 bbin noaaeprkaH
yBesimyeHnem oTHoleHua Bax / Bcl-2, ysennyeHmem skcnpeccumn p53, akTuBaumen Kacnasbl 9,
pacwenneHnem PARP-1, ysennyeHmnem npoueHTa KieToK B cy6-G1 dase, Kotopbint bbin ymeHbleH (MM-
F1 v # 40a) nam otmeneH (MM-B1 n H-Meso-1) nocne nHkybaumm knetok MM ¢ nHrmbmutopom anonTtosa
Z-VAD-FMK.

® Ob6paboTka CUR ctumynuposana docdopmunmposanme ERK1 / 2 n p38 MAPK, nirnbuposana
docdopunmpoBanme p54 INK n AKT, ysenmumsana akcnpeccuio c-Jun n dochopunmpoBaHme u
npeaoTBpallana A4epHY TpaHcnoKauuo NF-kB.

® BHyTpubplowmnHHoe BBeaeHne CUR yBennumeano meamaHHyo BbiXMBaeMocTb mbilieit C57BL / 6,
BHYTPUOPIOWMHHO TPAHCNNAHTUPOBAHHbIX KneTkamu # 40a, U yMEHbLUAN0 PUCK PAa3BUTUA ONMYXONEMN.

Halwu pe3ynbTaTtbl MOTYT MUMETb BaXKHOE 3HaYeHue ans pa3paboTku nedyeHna MM c ucnosib3oBaHneEM
CUR.
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Research Paper

Curcumin blocks autophagy and activates apoptosis of malignant
mesothelioma cell lines and increases the survival of mice
intraperitoneally transplanted with a malignant mesothelioma
cell line

Laura Masuelli’, Monica Benvenuto?, Enrica Di Stefano', Rosanna Mattera?,
Massimo Fantini’, Giuseppina De Feudis’, Enrico De Smaele’, Ilaria Tresoldi?,
Maria Gabriella Giganti?, Andrea Modesti’® and Roberto Bei**
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3Center for Regenerative Medicine, (CIMER), University of Rome "Tor Vergata”, Rome, Italy
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ABSTRACT

Malignant mesothelioma (MM) is a primary tumor arising from the serous
membranes. The resistance of MM patients to conventional therapies, and the poor
patients’ survival, encouraged the identification of molecular targets for MM treatment.
Curcumin (CUR) is a "multifunctional drug”. We explored the in vitro effects of CUR
on cell proliferation, cell cycle regulation, pro-survival signaling pathways, apoptosis,
autophagy of human (MM-B1, H-Meso-1, MM-F1), and mouse (#40a) MM cells. In
addition, we evaluated the in vivo anti-tumor activities of CUR in C57BL/6 mice
intraperitoneally transplanted with #40a cells forming ascites.

On CO CUR in vitro inhibited MM cells survival in a dose- and time-dependent manner and
increased reactive oxygen species’intracellular production and induced DNA damage. ®
Re h a b CUR triggered autophagic flux, but the process was then blocked and was coincident with @ PrGVGntﬂ 93

caspase 8 activation which activates apoptosis. CUR-mediated apoptosis was supported

by D" K
IR by the increase of Bax/Bcl-2 ratio, increase of p53 expression, activation of caspase 9,
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~ C 3BOSOLMOHHON TOYKM 3peHns ButaMmuH D n menaTtoHnH NosiBUNIMCb O4YeHb PpaHo 1 UMET obLine
OYHKLMKN, CBA3AHHbIE C 3aLLUUTHLIMU MexaHu3MamMun. B coBpeMeHHbIX KNMUHUYECKUX YCITOBUAX BUTAMMH
D cBA3aH ucknoumnTenbHo ¢ bocdokanbunyecknm metabonnamom. Mexay tTem, MeniaTtoHmH
OKasblBaeT XPOHOOMOMOrM4yeckoe AenNcTB1Ue U BNUSET Ha LMK CHa-6o0apCcTBOBaHMA. Hay4yHble JaHHbIE,
OLHaKoO, BbIABUNN HOBblE AENCTBUSA 00eNX MONEKY B pasfnyHbIX PU3NONOrndeckmnx n natonornyeckmnx
ycnoBusix. buocnHteTnyeckme nytm ButammHa D n menaTtoHnHa HaxoasaTcsl B 06paTHOM 3aBUCUMOCTH
OT NpebbiBaHUA Ha cosHue. [ednumT aTux Monekyn Oblf cBsA3aH C NaTOreHe3oM cepaeyHo-
CoCyauCTbIX 3aborieBaHUK, BKIOYasi apTepuarnbHyo rmnepTeH3nto, HempoaereHepaTuBHbIE
3aboneBaHuna, HapyLWeHUs cHa, 3aborieBaHUs MNOYek, pak, NCUXNYeckne paccTpomncTea, 3adboneBaHus
KOCTen, MeTabonnyeckn cMHOpom 1 anabet, cpeau apyrnx. Bo Bpemsi ctTapeHust noaTomy
noTpebneHne n KoXXHbIM CUHTE3 BUTaMuHa D, a Takke 3HOOreHHbIW CUHTE3 MeNaTOHMHA 3HAYUTENBLHO
NCTOLLLAKOTCS, YTO NPMUBOAUT K COCTOSHUIO, XapaKTepunayrowemMycs yBerim4eHNEM OKUCTTUTENbHOIO
cTpecca, BocnasrieHMeEM U MUToOXoHApuansHon ancdyHkumen. Obe Monekynbl y4acTBYHOT B
romeoctaTu4eckom oyHKLUMOHNUPOBAHNU MUTOXOHOPUN. YUnTbiBagd Hann4vne cneunduyeckmnx
peuenTopoB B OpraHerisie, aHTaroHN3mM CUCTEMbI PEHUNH-aHIMOTEH3NH-anbaocTepoH (PAAC),
YMEHbLLUEeHMe peakTuBHbIX BUAOB Kucropoga (APK), B codeTaHnm ¢ mogudpukaumnsamm aytodarnm m
anonTosa, NPoTMBOBOCMNaNuUTEeNbHbIE CBONCTBA, CPeaN NPOYEro MUTOXOHAPUN CTAHOBATCH KOHEYHOM
obLen uenbto ang menatoHnHa u ButammHa D.
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@ Mitohormesis Primes Tumor Invasion and Metastasis
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8 SUMMARY

= Moderate mitochondrial stress can lead to persistent activation of cytoprotective mechanisms — a

phenomenon termed mitohormesis. Here, we show that mitohormesis primes a subpopulation of
cancer cells to basally upregulate mitochondrial stress responses, such as the mitochondrial
unfolded protein response (UPR™) providing an adaptive metastatic advantage. In this
subpopulation, UPR™" activation persists in the absence of stress, resulting in reduced oxidative
stress indicative of mitohormesis. Mechanistically, we showed that the SIRT3 axis of UPR™ is
necessary for invasion and metastasis. In breast cancer patients, a 7-gene UPR™ signature
demonstrated that UPR™-HIGH patients have significantly worse clinical outcomes, including
metastasis. Transcriptomic analyses revealed that UPR™-HIGH patients have expression profiles
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characterized by metastatic programs and the cytoprotective outcomes of mitohormesis. While :
mitohormesis is associated with health and longevity in non-pathological settings, these results 6 Preventﬂ 96

indicate that it is perniciously used by cancer cells to promote tumor progression.
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B HacToAwee BpemAa NPU3HAHO, YTO OHM HA CaMOM Aene UMeIOT pellalollee 3HaYeHue gaa pocta onyxonu
N AEMOHCTPUPYIOT pagnKanbHOE NepenporpammmpoBaHme ana NoaaepKKMU YHUKAIbHbIX MeTabonnyeckmnx
n BUoCnHTETUYECKMX NOTPebHOoCTeM pakoBbIx KneTok ( Pavlova and Thompson, 2016 ; Vyas et al.,

2016 ; Wallace, 2012 ). MntoxoHapuanbHOe NepenporpaMmmmnpoBaHme XapaKTepmnsyeTca NOBbILLEHHbIM
OKUC/INTENIbHbIM CTPECCOM Yepe3 aKTUBHble popmbl Kucnopoaa (ADPK). NMockonbky 6onbaa Yactb AOK
npoAyumnpyeTca Ha BHYyTPEHHeN membpaHe MUTOXOHAPUIN, MUTOXOHAPUN PAKOBbIX K/IETOK 0COBEHHO
noAaBepXeHbl nx Bo3aenctamio. MNosbiweHHaa APK MOXKET CAYKNUTb CUTHAaIbHOM MOJIEKY/ION, BAaXKHOU ANS
OHKoreHe3a un obpasoaHua onyxonu (['OT1po n TonenaHo, 2007 ; Schieber and Chandel, 2014 ). C apyromn
cTOpOHbI, AOK morkeT noBpexaaTtb amnuabl, IHK n 6enkn nytem oKMcneHuns, Bbi3biBass HEMNPaBUIbHOE
cBOpaymBaHue benka. B metactatnyeckux knetkax apdektol APK moryT ycnamnBaTbca n3-3a HE3aBUCALLLETO
OT AKOPA POCTa U YYXKEPOAHbIX MUKPOOKPYXKEHNIN, BOSHMKAIOLWMX BO BpEMA

pacnpocTpaHeHuna. YpeamepHoe Konmvectso ADK npeacrtasnaeTt cepbe3HbIN PUCK ANA LLENOCTHOCTU
MMUTOXOHAPMANBHOMN CETU U, B CBOIO oYepeab, ) KU3HECNOCOOHOCTM PaKOBbIX KNETOK. TN HabatogeHus
noAYepKMBAOT HEOOXOAMMOCTb TOro, YTOObI PAaKOBbIE KNETKM NOAAEPKUBANN MUTOXOHAPUANBHYIO
npncnocobaeHHOCTb NOCPEeACTBOM aAaNTUBHbBIX MEXAaHM3MOB, BKAOYAA NPOTEOCTAa3, aHTUOKCUAAHTHbIN
MEXaHN3M, MUTOXOHAPUANbHBIN BuoreHes n mmtodaruto.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6579120/#R87
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6579120/#R14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6579120/#R76
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6579120/#R76

® Hormesis onucbiBaeT ABYyXda3HYI0 peaKkLUUo KNeTKMU UM OpraHM3mMa Ha yBelnYeHUe KONn4ecTBa
BELLLEeCTBA UM COCTOAHUA. B BbICOKMX A,03aX 3TU TOKCUMHbI MU CTPECCOPbI ABAAIOTCA AeTEPMUHAHTHBLIMMU,
HO MPU HU3KOM YPOBHE BO3ENCTBUA B KTOPMOHA/IbHOM 30HE» BO3HMKAIOT 61aronpusTHble
buonornyeckune peakumm ( Mattson, 2008 ).

® B KOHTeKcTe Pa3BUTUA N CTapeHNAa MUTOXOPME3UC MNMPU OTCYTCTBUN OCHOBHOM NAaTO/IOTMUU ABNAETCH
nose3HbiM. OgHAKO B KOHTEKCTe PaKa NOCTOAHHAA aKTUBaUWNA ULMNTOMNPOTEKTUBHbLIX MEXAHU3MOB C
NOMOLBbKO MUTOXOPME3a MOXKET cnocobcTBOBATHL POCTY 1 NpPOrpeccCnpoBaHnNIoO ONMNyxoau.

® [aHHble CBUAETENLCTBYIOT O TOM, YTO PAKOBbIE KJETKN UCMONb3YIOT MUTOXEPME3UNC A1 YCUNEHUA
NPOrpeccnMpoBaHmMA MmeTacTtaTu4eckon bonesnn.
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® MMUTOXOHAPUM PAKOBLIX KNETOK AEMOHCTPUPYIOT ryboKoe nepenporpammmnpoBaHme 1 NoBbilleHne
ADK. YpoBeHb ADK npu pake AonKeH noaaeprkmMBatbcs Ansa obecnevyeHus
¥n3HecnocobHoctn. CnocobHocTb manunynauum ¢ AQK sanate Ha buonormio onyxonm
NOATBEPXKAAETCA UCC/IeA0BAHMAMM, AEMOHCTPUPYIOLWMMMN, YTO aHTUOKCMAAHTbI CMOCOOCTBYHOT POCTY
paKa n metactasuposaHuto ( Bjelakovic and Gluud, 2007 ; Le Gal et al., 2015 ; Sayin et al., 2014 ).

® 34ecb Mbl MPMBOAMM A0KAa3aTe/IbCTBA TOr0, YTO MUTOXOPME3MNC, AB/IEHNE, 0ObIYHO CBA3aHHOE CO
310pOBbEM U AONTONETUEM, NAryOHO NCNO/Ib3yeTCcs PAKOBbIMU KNETKAMK AJ18 YCKOPEHMA Pa3BUTUA
onyxonn. Mutoropmes B pakOBbIX K/IeTKaX NPUBOAUT K NOCTOAHHOM akTMBauun UPR ™ n cHMXKeHuto
OKUC/IUTEeNbHOrO CTpecca. B pe3synbrate, MUTOXOPMETUYECKN NPUMUPOBAHHbIE PAKOBble KNeTKU
ABNAOTCA bonee metactaTudeckumm. MonekynsapHble MeXaHU3Mbl, JieXKalme B OCHOBE
MUTOXOPMETMYECKOM aKTMBaLUMM n yctonumaoctn UPR ™M npu pake, ocTaroTca HeACHbIMU. BeposiTHas
BO3MOXHOCTb 3aK/N1t04aeTcA B TOM, YTO B 3TOM Y4YaCTBYeT anureHeTnYecKaa perynauma, Kak nokasaHo
B C. elegans ( Ma et al., 2019 ; Merkwirth et al., 2016 ; Tian et al., 2016 ).
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6579120/#R54
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6579120/#R54
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6579120/#R54
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6579120/#R81
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B KOHTEKCTE BMOoNOrMm paka Halum pe3ynbTaTbl TAKXKe COrNacyroTca ¢
MHOTFOYUCNEHHbIMM UCCeA0BaHUAMM, COOOLLLAIOWMMU O
MWUTOXOHAPUANbHbBIX N3MEHEHUAX B PeLMANBUPYIOLLUX ONYXONAX U
LUPKYNNPYIOLWNX PAKOBbIX KNeTKaxX. 9TU NU3MEHEHUA BKIOYANU
okncnntenbHoe ¢pochopnanpoBaHmne, MUTOXOHAPUAIbHbIN BUOreHes u
aktTnsauuto SOD2 n PGC-1a, xota 06 beanHAOWMNN MEXaHU3M He bbin
naeHtndunumposaH ( Hu et al., 2012 ; LeBleu et al., 2014 ; Viale et al.,
2014 ). Pe3ynbTaTbl HAlLEro nccaeaoBaHUA NOKA3bIBAOT, YTO aKTUBALMA
UPR Mt-SIRTS ppexaHUuecKn nexkuT B OCHOBe 3TUX HabaroaeHUM.
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Abstract: Natural products and traditional medicines are of great importance. Such forms of medicine
as traditional Chinese medicine, Ayvurveda, Kampo, traditional Korean medicine, and Unani have
been practiced in some areas of the world and have blossomed into orderly-regulated systems of
medicine. This study aims to review the literature on the relationship among natural products,
traditional medicines, and modern medicine, and to explore the possible concepts and methodologies
from natural products and traditional medicines to further develop drug discovery. The unique
characteristics of theory, application, current role or status, and modern research of eight kinds
of traditional medicine systems are summarized in this study. Although only a tiny fraction of
the existing plant species have been scientifically researched for bioactivities since 1805, when the
first pharmacologically-active compound morphine was isolated from opium, natural products
and traditional medicines have already made fruitful contributions for modern medicine. When
used to develop new drugs, natural products and traditional medicines have their incomparable
advantages, such as abundant clinical experiences, and their unique diversity of chemical structures
and biological activities.
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Table 1. Characteristics of several important traditional medicine systems.

Origin and Developing Nation

Characteristics of Theory or Application

Current Role or Status

Modern Research

Traditional Chinese medicine
(TCM) [26,28,40-43]

China
Thousands of years ago.

TCM is based on Yinyang and
Wuxing concepts.

A TCM formula includes a group of
various drugs that function together
congenially to achieve a

synergistic effect.

A classic formula is composed of four
elements: monarch, minister, assistant,

and servant according to their roles in
the formula.

Both TCM and conventional
medicine exist at every
gradation of the health-care
system, and both are covered
under public and

private insurance.

There is a TCM division in
most ordinary hospitals and
TCM services are supplied for
both inpatients

and outpatients.

TCM is attracting increasing
attention, interest, and
acceptance around the world.

™ The pharmacology of TCM
has made great advancements.

. In recent decades, many TCM
active compounds and
compound-based therapeutics
have been discovered.

o Great efforts have been made
to reveal the underlying
molecular mechanisms

Ayurveda [35,44]

India

Ayurveda can be dated back
to the pre-Vedic epochs
(4000 BC-1500 BC)

Ayurveda uses natural elements to
eradicate the main cause of the disease
by reinstating balance.

The Ayurvedic philosophy is to live a
healthy life to avoid the appearance of
imbalance and unnecessary pain.

In many Ayurvedic treatments,
multiple herbs are united in a special
quotient to create an ideal therapeutic
effect and lessen the toxicity.

More than 400,000 Ayurveda
practitioners are registered.
The Indian government has an
official body to ensure
Ayurveda’s educational
efforts, quality, and practice.

. Pharmacologically-active
compounds of Ayurvedic
medicine and their
effectiveness in treatment has
been increasingly recognized.

Unani medicine [33,34,45,46]

India

Unani medicine derived from
Greco-Arabic medicine dating
back 2500 years and
developed during the

Arab civilization.

It treats a person’s body, mind, and
soul as a whole.

Unani looks upon the human body as
a single unit, which consists of four
basic elements which have four
disparate temperaments respectively.
A person’s temperament reflects their
physical characteristics and

natural disposition.

Disproportion in temperament makes
the human body susceptible to

many illnesses.

Unani is accepted by India as
meeting the health-care needs
of people and has gained
formal status.

Unani has been acknowledged
by the WHO as an alternative
health-care system.

Unani is one of the most
important traditional
medicine systems.

- Many bioactive ingredients
have been separated from
mangrove plants which are
used in Unani medicine.
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Table 1. Cont.

Name Origin and Developing Nation

Characteristics of Theory or

Current Role or Status

Modern Research

Application
- Kampo was developed over the
100 i has 1 Kampo formulas are
ol rg;:limlli're:;siﬁed with produced by certificated drug
A A : firms under strict quality
Japanese original therapies. ag e -
° l(ampo treats every human thie gove " an 4
being as a complete and droe B arel - d“eel 'E'l'
- Japan self-controlled whole in which Kampo is incorporated into the 8 Py

Kampo (traditional
Japanese medicine) [30,47]

Kampo was introduced from
China via the Korean
peninsula in the 5th or

6th century.

body and mind

impact mutually.

Diseases are thought to originate
from the disorders of psyche
and soma and herbals are
trusted to affect the soul and the
body equally.

Kampo therapy places emphasis
on the sufferer as a whole
instead of on the illness.

health-care system in Japan.
All citizens can use of Kampo
herbal formulas approved by
the government.

involved in surveillance of all
processes to ensure the quality
and safety of

Kampo formulas.

There has also been a focus on
examining the efficacy of
Kampo formulas and
exploring related mechanisms.
Kampo is regarded as

very safe.

Traditional Korean o
medicine (TKM), Sasang
constitutional medicine i

SCM is a division of Korean
traditional medicine.
It was first introduced in the

SCM classifies persons into four
Sasang types: Tae-Yang,
So-Yang, Tae-Eum, and So-Eum
according to his /her

inborn features.

SCM is holistic.

SCM is theoretically similar to

Although the conventional
health-care organization is quite
good in Korea, 86% of people
still employ SCM.

Traditional medicine doctors can
supply Korean SCM both in

The Lee Jema project to supply
scientific proof of SCM began
in 2006 and is supported by
the Korean government.

It has gained many significant
achievements involving

(SCM) [42,48-50] mid-19th century. personalized medicine. private and public hospitals. const%tut%on-diagl_’\osﬁc means,
" SCM supplies individualized Both national medical insurance comstltut!qr\-specnﬁc disease
s i and private insurance cover vulnerabilities, and
and constitution-specific Korean SCM services. genetic research.
treatments for various problems.
Currently, there is only one
national folk organization
in operation.
- Indigenous ples of Australia During 2010-2011, 32.1% of the
believe that health problems chief, indigenous health-care
Traditional Aboriginal - Australia have three types of causes: organizations in Australia

medicine [38,50]

natural bodily causes, harmful
spirits, or witchcraft.

provided some kind of
traditional medicine services.
Because of colonization,
traditional Aboriginal medicine
is in danger of becoming extinct.
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Table 1. Cont.

Characteristics of Theory or

Name Origin and Developing Nation Application Current Role or Status Modern Research
o - Eighty percent of African
e  Traditional medicine doctors s
treat patients holistically. peop]c: e .tradmm.\al
The B siek to medicine either by itself or
ol ")l'ni'?m' they I with conventional medicine. A :
mp m:: o su!?fz:\ers ::c og:‘g e  Up to 80% of Ghanaians and whichn:s ::;d :s I of o
- L3 to social relationships and rules SthioNens depend on ethnomedicine in Africa, has
Traditional medicine in e  Africa i traditional medicine for their X

Africa [25,37,38,51]

e  The accessibility of traditional
medicine is one of the most
important reasons for its
popularity across Africa.

e  Traditional medicine exemplifies
respect for the cultural heritage.

main health-care demands.
. Ghana'’s traditional medical
system has been integrated
into the national health-care
system and, therefore, it is

comparatively well organized.

demonstrated the antioxidant
and antibacterial activities of
natural products.

¢  Russia
Russian herbal medicine [52]  ,  10th century

e Due to the special geographical
environment of Russia, Russian
herbal therapy has collected and
adopted traditional medicine
methods that were introduced
from Europe and Asia.

e  The Russian Federation follows
the State Pharmacopoeia of the
USSR; 32 of 83 individual plant
monographs are found only in
this Pharmacopoeia.

e  Herbal therapy is a formal and
independent department of
medicine in Russia; thus,
herbal medicinal products are
regarded as official remedies.

e Arecent survey shows that
14% of the Russian people
frequently use herbal
remedies and 44% use
them occasionally.

Soviet/Russian researchers
have focused mainly on the
development of adaptogens
derived from plants.

The collection of plants with
expectorant effects shows
huge potential.

by D" Kupov

€©) PreventAge’



Onco
Rehab

by D" Kupov

Table 3. Some drugs or compounds isolated or developed from natural products.

Origin (Plant, ete.) Drugs or Compounds Chemical Structures Effects or Indication
g
Schisandra chinensis Schisandrin C, bicyclol, T Hepatoprotective,
(Turcz.) Baill. [55,72-76] bifendate anti-hepatitis B virus
Taxus brevifolia [77-80] Taxol, docetaxel
q
Aspergillus terreus [81] Lovastatin /\IJ\: y Hyperlipoidemia
o
Camptotheca acuminata  Camptothecin, irinotecan
Decne. [1] and topotecan Antitumor
camptothecin
HO " OH
o “*<.>> 0
Gimkgo biloba L. [82] Ginkgolide B | Cerebral infarction

A
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Table 3. Cont.
Origin (Plant, efc.) Drugs or Compounds Chemical Structures Effects or Indication
o o
Curcuma longa L. [86] Curcumin Hypolipidemic
~
= | 1
&
Ophiopogon japonicus : o Anti-myocardial
L) KerCawl (87) T oyvaccharide MDG-1 L cell injury
Chromobacterium . .
violaceum [88] Romidepsin Antitumor
Fiolypamms o Stilbene glycoside Vascular dementia
Thunb. [83] wa,
Ranunculus ternatus . . .
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The NCI Library of Traditional Chinese Medicinal (TCM) Plant Extracts
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Publications Traditional Chinese Medicine (TCM) has been practiced over thousands of years in China and other Asian countries for the treatment and
Other Natural Products symptom managemeaent of a wide range of medical conditions. The successiul development of anti-malaria drug artemisinin, the discovery of
Related Websites which was inspired by a TCM practice, highlights the potential importance of this unique resource for drug discovery. A prototype TCM library
Fractionated Natural Products has previously been established through joint efforts of US and Chinese scientists (funded by NCI and other foundations), consisting of more
Library

than 200 authenticated medicinal plant and fungal species that collectively represent the potential therapeutic content of commonly used TCM
prescriptions.? The collection has duplicate or triplicate samples of each plant species that were collected at 2-3 sites with precise GPS
documentation and have been authenticated visually and chemically, as well as tested for heavy metals and/or pesticides contamination.2

DTP Branches The NCI Library of TCM Plant Extracts is a processed library from a subset of this collection, containing both the organic solvent and
and Offices agueous extracts of 332 samples of 132 TCM plant species in 96- and 384-well plate farmats. It is accessible by drug discovery researchers

worldwide (academic and non-profit organizations) to investigate TCM plants as potential sources of agents for the treatment of human

Office of the -
Associate Director disease.

Preclinical Therapeutics
Grants Branch

References
Molecular Pharmacology
SERES 1. Eisenberg DM, Harris ES, Littlefield BA, Cao S, Craycroft J&, Scholten R, Bayliss P, Fu Y, Wang VW, Qiao ¥, Zhao Z, Chen H, Liu Y,
Biclogical Testing Branch Kaptchuk T, Hahn WC, Wanag X, Roberts T, Shamu CE, Clardy J. Developing a library of authenticated Traditional Chinese Medicinal (TCM)

Toxicology and plants for systematic bioclogical evaluation-rationale, methods and preliminary results from a Sino-American collaboration. Fitoferapia. 2011;
Pharmacclogy Branch 82(1)17-33

ggggn?sﬁfg;hgf;ﬁggd 2. Harris ES, Cao S, Littlefield BA, Craycroft JA, Scholten R, Kaptchuk T, Fu ¥, Wang W, Liu Y, Chen H, Zhao Z, Glardy J, Woolf AD,
Eisenberg DM. Heavy metal and pesticide content in commonly prescribed individual raw Chinese Herbal Medicines. Soi Tofal Enwviron.

Onco
Rehab ©) PreventAge’

by D" Kupov



® TpaanUMOHHAaA KMTancKaa megmnumnHa (TKM) npakTukyeTca Ha NpoTaxKeHun Tbicadyenetnin B Kntae u
APYrMX a3naTCKUX CTPaHax Aaa 1e4eHUs U N1e4eHUss CUMNTOMOB LUMPOKOTro cneKTpa 3aboneBaHun,
YcnewHas pa3paboTKa NPOTUBOMANIAPUIMHOIO NpenapaTa apTeMU3NHUHA, OTKPbITUE KOTOPOTO
6b110 BAOXHOB/IEHO NpakTMKOM TKM, noavyepKkmMBaeT NOTEHLUMANbHYO Ba*XHOCTb 3TOr0 YHMKA/IbHOIO
pecypca Ana oTKpbITUA NeKapcTs. [MpoTtotnn 6ubamnotekn TCM b6bin paHee co34aH COBMECTHbIMM
YCUNUAMU aMEPUKAHCKUX U KUTANCKUX yyeHbiX (bruHaHcupyeTtca NCI n apyrummn poHaamm),
cocToAulen ns bonee yem 200 ayTeEHTUPULMPOBAHHbBIX BUAOB NEKAPCTBEHHbIX PACTEHUN U TPUOOB,

KOTOPble B COBOKYMHOCTU NPEACTABNAIOT NOTEHLUMANBbHOE TepaneBTUYECKOEe coaeprKaHme 0bbIuHO
ncnonbsyemsix peuentos TCM. 1

® Konnekuusa coaepXut aAybamkaTtbl nam obpasubl TPU BUAa KaxKa0ro Buaa pactTeHuu, Kotopble bbinm
cobpaHbl Ha 2-3 y4acTKax C TOYHOM AoKyMeHTauunen GPS n 6biam npoBepeHbl BU3yaabHO U
XMMMUYECKU, a TaKKe NpoBepeHbl Ha 3arpsa3HEeHUEe TAKENbIMU MeTannamm u / unm nectuumaamu. 2
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Abstract

Collectively known as the microbiota, the commensal bacteria and
other microorganisms that colonize the epithelial surfaces of our body
have been shown to produce small molecules and metabolites that have
both local and systemic effects on cancer onsct, progression and
therapy response. To date, most studies focusing on the microbiome
have used traditional preclinical mouse models and identified
correlative relationships between microbial species and cancer
phenotypes. Now, the profound influence of the microbiota on the
efficacy of cancer treatments, such as immunotherapies, has begun to
be extensively characterized in humans. Paramount to the development
of microbiota-based therapeutics, the next challenge in microbiome
research will be to identify individual microbial species that causally
affect cancer phenotypes and unravel the underlying mechanisms. In
this Viewpoint article, we asked four scientists working on the cancer
microbiome for their opinions on the current state of the field, where
the research is heading and how we can advance our understanding to
rationally design microbial-based therapeutics to transform treatment

strategies for patients with cancer.
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B COBOKYMHOCTU U3BECTHbIE KaK MUKPOOKMOTa, KOMMeEHCaibHble baKTepuUn 1 Apyrmne MMKPOOPraHU3mbl,
KOTOpPble KOJIOHU3UPYIOT SNUTEeNMaIbHble NOBEPXHOCTM Hallero Tena, 6bl/1o NOKa3aHo, YTO OHM
NPomn3BOoAAT HEDOObLLUNE MONEKYbl U METAabONUTbI, KOTOPbIE OKAa3bIBaOT KaK JIOKa/IbHOE, TaK U
CUCTEMHOE BO34eNCTBME Ha BOSHUKHOBEHME pPaKa, NPOrpeccMpoBaHue U peakumio Ha Tepanuto. Ha
CeroAHAWHUN AeHb B OONbLINMHCTBE NCCIeA0BaHUN, NOCBALLEHHbIX MUKPOBKMOMY, MCNONBb30BANUCH
TPaAULUMOHHbIE MOAENN AOKAUHUYECKNX MbILLEN U BbIABNANUCH KOPPENALMNOHHbIE CBA3U MEXAY BUAAMMU
MUKPOOPraHn3moB 1 ¢eHoTMNaMM paKa. B HacTosALee Bpema rnybokoe BAMsSHUE MUKPOOMOTLI Ha

30 PEKTUBHOCTb SIeYEHMA PaKa, TAKOTO KaK UMMYHOTEpPanus, CTasio LUMPOKO XapaKTepm3oBaTbCa Y /II0AEN.
[MepBocTeneHHOM 3a4a4€eil ABOAOTCA Pa3paboTKM Tepanmm Ha OCHOBE MMKPOBMOTbI, cheaytowan 3aaa4a
B MCCNeA0BAHMAX MUKPOOMOMOB ByAeT 3aK/1H04aTbCA B BbIIBJIEHUW OTAE/IbHbIX BUAOB
MUWUKPOOPraHM3MoB, KOTOPble NPUYMHHO BAUAOT HA GEHOTUMbI PaKa M PACKPbIBAKOT OCHOBHbIE
MeXaHU3Mbl. B 3To cTaTbe, NOCBALLEHHOM TOYKE 3peHNA, Mbl MONPOCKIN YETbIPEX YYEHbIX, paboTatoWmx
HaJ MMKPOBMOMOM paKa, BbICKa3aTb CBOE MHEHWE O TEKYLEM COCTOAHUM 06/1aCTH, KyAa HanpaBAsoTCA
NCCNeaoBaHUA, U O TOM, KaK Mbl MOXEM YAYYLIMTb Halle NOHMMaHWE paLMoHaibHOMN pa3paboTKu
MUKpobmonornyeckom Tepanmnm ana npeobpasoBaHUa CTpaTErMn 1e4eHna ANA NauMeHTOB. C PaKoM.
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[TpebnoTrnKM nomoratotT 6opoTbCA C MENAHOMOM, aKTUBUPYA
NPOTMBOOMNYXONEBbI UMMYHUTET

Pe3ynbTaTbl HOBOroO Mccaea0BaHMA, onybankoBaHHOro B XypHane Cell Reports, nokasanu, 4yto 2 npebmnoTmka, MyLuuH 1 UHYJ/IUH,
3aMeaNAlT POCT MeIaHOMbI Y MbiLLEN, NOBbIWAA CNOCOOHOCTb MMMYHHOW CUCTEMbI BOPOTBLCA C PAKOM.

B xoge nccnenoBaHmA yyeHble pewmnan onpeaenntb NnpebruoTmkm, Kotopble cnocobCTBYIOT POCTY NOJIe3HbIX BAKTEPUN N aKTUBUIUPYIOT
NPOTUBOOMYXO/IEBbIA UMMYHUTET.

Pe3ynbTaTbl 4aHHOIO NCCAeA0BaHUA NPeAOoCTaBNAT A0ONO/IHUTENbHbIE A0KA3aTe/IbCTBA TOr0, YTO MUKPOOPraHU3Mbl B KULLIEYHUKE
NUTrPaKoT POab B POPMMPOBAHMN MMMYHHOIFO OTBETA Ha pakK, U NoAAEePHKMNBAIOT YCUAUA MO HaLENMBAHMIO KULLIEYHOro MMKpobmnoma Ha
nosblweHne 3GPEeKTUBHOCTU TepPanMn paKa. ccnegoBaHue, B YaCTHOCTU, OTKPbIBAET HOBbIE BO3MOXKHOCTU ANA PELUEHMA BAXKHbIX
Hey40BNETBOPEHHbIX KAMHUYECKUX NOTPEOHOCTEN B N1€UEHNN MENAHOMbI, MOCKOJIbKY NOAYEPKMBAET BO3MOXKHOE BINAHME NPebnoTUKOB
Ha KOHTPO/1b POCTA OMYXO/AM U YCTOMYMBOCTb K Tepanmu. OCHOBbIBAACb Ha NpeablayLwmx UCCAef0BaHUAX, NPOBEAEHHbIX B 1aO0OPaTOPHbIX
YCNOBUAX, Y4EHbIe 0OHAPYXMAM BENOK MYLUH B KULLIEYHUKE U APYTUX TKAHAX U MHYIMH, KNeTYaTKy, COAEep Kalllytoca B pacTeHUAX, TaKUX
KaK cnap»a u nyk.

PocT meniaHOMbI 3aMeanmnca y Mblller, NOAyYaBLUIMX MYLUH U UHYAUH, B TO BPEMA KaK POCT K/IETOYHOM JIMHUU PaKa TONCTOM KULLKK
3aMea/IN/ICA TONbKO Y MblLIEeN, MOAYYaBLUNX UHYUH;

Y MbIlIEN C MENAHOMOM, NONYYaBLIKNX 060 NpebnoTrkK, HabaraaNocb yBenmyeHne 4onm KNETOK MUMMYHHOM CUCTEMBbI, KOTOPbIE
NPOHUKAN B ONYXOJib, YTO YKa3bIBAET HA TO, YTO NPEBMOTUKN YyCUAMBAIN CNOCOOHOCTb MMMYHHOW CUCTEMbI aTaKOBaTb Pak;

MuKpobrom mbiwen, Nonyy4aslnx NnpedbmnoTnkun, boin nameHeH. BaxkHO OTMETUTb, YTO MYLMH U MHY/IMH CO34aM Pa3INYHbIe
H6aKTepmnanbHble NONYyNALUKU, XOTA B 060UX C/1y4anax OHM Bblam cnocobHbl MHAYLMPOBATb NPOTUBOOMNYXONEBLIM UMMYHUTET, Y4TO
YKa3bIBAEeT Ha TO, YTO 3T NpebnoTnkmn 0b6nagatoT OTANYHbIM CNOCOHBOM AENCTBUA ANA CTUMYIMPOBAHMA NPOTUBOOMNYXONEBOIO
NWMMYHUTETQ;

MenaHombl ¢ myTaumen B NRAS nevat npenapatom-mHrnébutopom MEK, 4To 3a4acTyto NnpMBOAUT K PE3UCTEHTHOCTU. MbiLwin C
MenaHomMoMm, Hecywmne mytaumto B NRAS, KoTopbie noayyYanu MHYAUH, Bblan cnocobHbl 3aaepXnBaTb Pa3BUTME YCTOMUYMBOCTU K JIEYEHUIO
nHrnbmutopom MEK;

MbiWwmn ¢ menaHomMoM, Hecywme myTtaunto B BRAF, To eCTb 4aCTMYHO pearmpytowme Ha UMMYHHYIO Tepanuto, BbIIN TaK e YyBCTBUTE/IbHbI
K NpebnoTnKkam, Kak U UMMYHHaA KOHTPO/IbHaA Tepanus.
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Abstract Go to:
In this White Paper, we discuss the current state of microbial cancer therapy. This paper resulted from a
On C O meeting (‘Microbial Based Cancer Therapy”) at the US National Cancer Institute in the summer of 2017.
Here. we define “Microbial Therapy’ to include both oncolytic viral therapy and bacterial anticancer P ﬂ ®
Re ha b therapy. Both of these fields exploit tumor-specific infectious microbes to treat cancer, have sumilar @ revent 96
by D" Kupov mechanisms of action, and are facing similar challenges to commercialization. We designed this paper to
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[MpodunaKkTUKa C NOMOLLbIO MUKPOBHOM Tepanuu

MMKpOGHaﬂ TepannAa MOXET NpeaoTepaTnTb PaK MO HECKOJ/IbKUM NMapaMETPaM.

® Bo-nepBblX, MUKPOBMOTOM MOKHO MaHUMYNPOBATb, YTOBbI Pa3pyLLNTb TKAHWU, KOTOPbIE MOMKHO UCMONb30BaTb Kak GopMy NPodPpuaakTUKK
paka. MMKpobHoe iedeHne Onyxo1eBoro NOParKEHMA MOXKET CNYKUTb He TO/IbKO AN1A YCTPAHEHUA NOPaXKEHWNA, HO U CTUMY/IMPOBATb
MMMYHHbIN OTBET. DTOT OTBET, B CBOIO O4Yepedb, MOXET NpeAoTBPaTUTb NOCAeAYOWNA MHBA3MBHbIN PaK. NpoduaakTMKa paka nytem
abnAauMM TKAHW NEXUT B OCHOBE MHOIUX COBPEMEHHDbIX CTPaTerMm npoPuNakTUKN paka, Haue/IeHHbIX Ha /L, 0COOeHHO NoABEPKEHHbIX
BbICOKOMY PUCKY, BKAKOYAA NPOPUNAKTUYECKYHD MACTIKTOMUIO, OBAPUIKTOMMIO, KOJIIKTOMUIO U TUPEOUASKTOMUIO ANA 3HAYUTENIbHOIO
CHUXEHUA YacCTOTbl Cy4aeB NOC/IeAYOLWEro paka MONOYHOM Kee3bl, Paka ANYHMKOB, TONCTOM KMLLKM U paKa LWNTOBUAHOM Kese3bl.
ggc(;;)szgcg%?ro [ The role of prophylactic surgery in cancer prevention.You YN, Lakhani VT, Wells SA Jr World J Surg. 2007 Mar;

® BropbiM NPodUNAKTUYECKMM MOAXOA0M BbINI0 Bbl MAaHUMYNMPOBAHME MUKPOOHbLIMM NaTOreHaMM, KOTOPbIe YNPaBAAIT OHKOreHe30M U
CBA3aHbl C U3BMEHEHHbIM COCTAaBOM KOMMEHCa/IbHON MUKPObUOTLI (gMcbakTepurosa). Mo oueHKkam, MMKPoObI yyacTBytoT B 15-20% cnyyaes
paka. JoKNMHNYEeCKME UCCeaA0BaHMA NOKAa3bIBAKOT, YTO MOAYAAUMA BOcnaneHums, nospexaeHmnsa AHK n npoaykumm metabonntos
ABNAKOTCA NOTEHLUMANIbHbIMU MEXaHNU3MaMM OHKOFreHe3a UKW NoAaBAeHUS ONYyX0M, KOTOPble MOTyT BbITb MU3MEHEHbI C USMEHEHUEM
MMKpobHoro coctaBa [ The role of the microbiome in cancer development and therapy.Bhatt AP, Redinbo MR, Bultman SJ CA Cancer J
Clin. 2017 Jul 8; 67(4):326-344. ].

® TpeTtuit noaxoa 6yaeT UCNOb30BaTh MMKPOBHbIE NPOodUNaKTUYECKME BAKLMHbBI ANA LeNeBbIX BUAOB paka C BUPYCHOW 3TUOMOTUEN,
MOXOXKen Ha BaKUMHbI npoTtme BIMYEU n HBV} Frazer IH, Quinn M, Nicklin JL, Tan J, Perrin LC, Ng P, O'Connor VM, White O, Wendt N,
Martin J, et al. Phase 1 study of HPV16-specific immunotherapy with E6E7 fusion protein and ISCOMATRIX adjuvant in women with
cervical intraepithelial neoplasia. Vaccine. 2004;23:172-181. doi: 10.1016/j.vaccine.2004.05.013.].

® YersepToit cTpaTermeit 6b110 6bl yCUNEHUE PeakLuMm UMMYHHON CUCTEMbI MYTEM MOANPUKALMM AeHAPUTHbIX KneToK ([K) ans

noBbileHns apPeKkTUBHOCTM BaKUMHbI. [ Forbes NS, Coffin RS, Deng L, et al. White paper on microbigl anti-cancer therapy and
prevention. J Immunother Cancer. 2018;6(1):78. Published 2018 Aug 6. doi:10.1186/s40425-018-0381-3 ].
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The three questions most frequently asked by oncology
patients on this subject are:

1. Can the herbal remedy “fight” or "destroy” cancer cells?
2. Can the herbal remedy “strengthen” the body's immune system?

3. Can the herbal remedy relieve the side effects of chemotherapy,
improve wellbeing, help me feel better?
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85 single herbs and 30 herbal formulas
which are popular among this patient
population.
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KOHKPETHbLIE MOMEHTHI AS19 PACCMOTPEHUS:

1. BosbMuTe Ha cebs MHMUKMATUBY M CAPOCUTE NauueHTa: UCNonb3oBanu Ny Bbl Koraa-nndo Tpaesl / CAM ans
nevyeHna Kakne-nndo meanumHckme npobnems!? (O6LLero nonb3oBaHUS)

2. Cnpocute, B YacTHOCTU, 06 ncnonb3oBaHum CAM, cBazaHHOW ¢ pakoM. Bbl B HacTosiLee Bpems
paccMaTtpuBaeTe BO3MOXHOCTb MUcnonb3oBaHus Tpas / CAM ana nevenus paka?

3. [lpumunTe BO BHUMAHME, YTO NAUNEHT MOXET ObITb AMOLIMOHASIBHO NEPErpyXeH, U MOXeT. He cBA3biBanTe
ynoTpebneHune TpaB ¢ TEPMUHOM «duToTEpanuns». Bo3aMOXHO, NaUMEHT HE XenaeT packpbiBaTb MHOpMaLMIO
006 Mcnonb3oBaHUM PacTUTESNbHbIX NPOAYKTOB B OXKMOAHUM HEraTUBHO rOOTBET OT BacC, UK Xe OTCYTCTBUE
3HaHU UNU NHTepeca K npeamety. [1nsa Toro, YTobbl NpeogoneTb 3T bapbepsbl, NONPOCUTE NaUMeHTa yKka3aTb
NX TpaBAHOE MUCNOMb3oBaHUE (daXe ecnu NauneHTbl OTBETUN OTpULATESbHO)

« CnpocuTe O KOHKPETHbIX LLUMPOKO UCMOMb3yeMbIX pacTUTENbHbIX NPOAYKTOB N3 BaLLEro pernmoHa.

« CnpocuTte, NCNosnb3ys KNo4veBbIE CNOBa, CBA3aHHbIE C TPaBaMu, TakMe Kak: Bbl UICNOMb3yeTe TpaBsaHbIE Yau, TpaBbl

«CobpaHHble B cagy», «TpaBbl, KOTOPbIE Bbl HEAABHO A06aBUNU B CBOKO €4y », «HaTyparibHble TPaBAHbLIE COKNY,

«TpaaULMOHHbIE cpeacTBa» U T. A.7

» CripocuTe naumeHTa 0 CBA3aHHbIX C PaKOM M3MEHEHUSIX MUTAHUSA, KOTOPbIEe YacTO COMNPOBOXAAlOT TPaBsiHbIe

ynoTpebneHus: Bbl UAMEHUIN CBOKO AMETY ANS nNedYeHns paka?

* [MonpocuTe naumneHTa NPOKOHCYNBTUPOBATLCA C NPAKTUKYHOLMM TpaBaMu: MPOKOHCYNLTUPOBATLCA UMK

PacCMOTPETb BO3MOXXHOCTb BCTPEYM C NPAKTUKYIOLLIMM TpaBaMmn? (MCNOMb3ynuTe Takke TEPMUHbI «LENMUTENDbY,

«roMeonar», «Hatyponary, « TPaAuLUMNOHHbBINY, «anbTePHATUBHbLINY», « KOHCYNbTAHT MO NUTAHUIO).

Onco : _\
Rehab € PreventAge



—7_—

4. Cnpocute naumeHTa 06 Ux oXXugaHnax ot nedveHns Tpasamu: Bbl oxXnagaere, YTO TpaBbl U3revnBatoT Ball
pakK, NPOASIEBAIOT XN3Hb UITN YKPENNAKT UMMYHHas cuctema? Uinn, ¢ gpyron CTOpoHbI, Bbl OKMOAETE,
YTO TpaBbl yryyllaT Balle Ka4eCTBO XU3HN U YMEHbLUNTL NOOOYHbIE 3 (PEKTbI OObIYHLIX NpenapaToB?

5. Kakne chakTopbl OyayT BNUATb Ha Bally pekoMeHdauuto (3a nnm npoTue) UCMonb30BaHUS TPaBsHOW
MeauunHbl? PesyneraTtbl nccrnegoBaHnn 3adeEKTUBHOCTM 3TUX NPOAYKTOB? besonacHOCTb nx
ncnonb3oBaHnA (Hanpumep, PUCK NOBOYHLIX 3QEMEKTOB N B3aUMOLAENCTBUA C OHKOSTOrMen nevyeHme)?
dakTopbl, CBA3aAHHLIE C 3aTpaTtammn?

6. XoTenu Obl Bbl NPUHATL aKTUBHOE y4acTuUeE B MPUTOTOBNEHUU PacTUTENLHOMO NIeKapCTBEHHOIO cpeacTaa
(Hanpumep, NPUroToBrEHNE TPABAHOIO peuernTa), U Bbl NpeanovYnTaeTe NCnosfb3oBaTb MOTOBYHO
TpaBsiHYIO Karcysny nnn yam?

7. [lpeonoxnte naumMeHTy COBMECTHO onpeaennTb Lenu nedvyeHns n paspadoratb obwmnm nnaH: Kakme
npobnemsb! / cumnToMbl 6eCnOKOAT Bac 6onblue Bcero? PacctaBbTe NPUOPUTETLI B BalMX OCHOBHbIX
Lenax revyeHus.

8. OnpeoeneHune apyrmx y4acTHMKOB B pa3paboTke nraHa KoOMMNMeKCHOro nevyenus: KTo elle gomkeH
y4yacTBOBaTb B onpeaeneHnn uenen n paspabotke NnaH nevyenna? Bocnutatenu? Bawa meguuuHckas
Gpuraga (oHKoMor, MeacecTpa, NncnuxmaTp OHKONOT, cEMENHbIN Bpay U T. A4.)7 MNpaktukyrowmne CAM?

9. [looBeauTte UTOr KOHCYNbTaUWUK, 3aKNOYMB C NPaKTUYECKMM NNaHoOM coBeTa (Hanpumep, dyayym nunu
NpekpaTuTb NCNoNb30oBaHNE ONpeaerieHHOro pacTUTENbHOrO NPOAYKTA; BKIOYaloT B cebs apyrue
METOAbl, TaKMUe KaK urnoykarnblBaHWe, CeHCopHas Tepanus U T. 4.). 3anfaHnpymnTte nocneayoLLyto
KOHCyrnbTauuto. [1o Tex nop naunmeHT MoXeT [ogymanTte o nnaHe KOMMIIEKCHOMo NeYeHnst, U Bbl MOXETE
NnckaTb B HAy4YHOW nnuTepaTtype n obLaTbCs C NpakTUKaMun 34paBoOXpPaHEHUS NayueHTa.

10. lMonpocuTte naumeHTa BbiCKadaTb CBOE MHEHME: COOTBETCTBYET SN KOHCYNbTAUMA BalLMM OXXNOAHNAM?
Bl cobupaeTech NOCeTUTL crieayroLwmnm BU3nT? ganeko? Bl cobupaeTecb NOCETUTL Cneayowmn BU3NT?
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Onpepenute u
oTMeTbTE,
obcyxkpganca nm
BOnpoc

Bonpocbl

MHTeraTMBHbIVI Bpay npeacrasnaet cebA U KNIMHNYeCcKne ycnosuma

Kakue paKTopbl NOBAMANM Ha BaLle PELLEHUE UCMONb30BaTb
Tpasbl? UccneaosaHue sdppeKTUBHOCTM NPOTUB
6e3onacHoOCTM? Bonpockl, CBA3aHHbIE C 3aTpaTamu?

Bbl Koraa-nmbo ncnonb3osanu Tpasbl / CAM (aononHuTebHas
aNbTepHaTMBHAA MeguLmMHa), 4Tobbl NeunTb Atoboe 3abonesaHme?
(To ecTb B Npowiom obwiero nonb3oBaHMA)

OnpepeneHne y4acTHUKOB, BANAIOLLMX Ha Balle pelleHne
MCMnoab30BaTb TpaBbl: O6blYHAA MeANLMHCKAA KOMaHAaa?
MpakTukytowme CAM? Bocnutatenm

Bbl paHee U Bbl B HACTOsAILLLEE BPEMA paccMaTpusaerte
BO3MOXHOCTb MCMO/b30BaHKsA Tpas / CAM gns neyeHus paka?

Kakue TpassiHble NPOAYKTbI Bbl UCMO/Ib3yeTe B HAacToALLee BpemaA?
(oBpaTuTe BHMMaHME Ha KNtoueBble C10Ba). U3MeHWIM K Bbl CBOIO
AVETY ANA leYeHnn paka? Bbl KOHCYIbTUPOBANUCH C
NPaKTUKYIOWMM TpaBaMmm?

CoBmecTHOe onpeaeneHue Leneit neyeHns u paspaboTka
obuLero nnaHa neyerums. Kakue npobaembl / cumnTombl
B/IMAIOT Ha Bac bosibLue Bcero? MNepeopueHTUpyinTe rnaBHble
Lenn neveHuns.

OXXugaeTe /in Bbl, Y4TO TPaBbl U3/1€UMBAIOT PaK / NPoA/ieBatoT
XU3Hb / YKPEnAAIoT Bally MMMYHHYIO cuctemy? OxugaeTe /iv Bbl,
YTO TPaBbl yMeHbLLAT No60YHbIE 3 PEKTbI 0BbIYHBIX IEKAPCTB U
YAyHLIAT KayecTBo Balle sKU3Hm?

XoTenu 6bl Bbl IPUHATL aKTUBHOE yYacTMe B MPUrOTOBAEHNM
PaCTUTENIbHOrO IEKaPCTBEHHOTO CPEACTBa, B OT/IMUYME OT
MCNo/1b30BaHWA roTOBbIX Kancyn / 3enuit /yaa /v T. 4.2

3aKknueHune

MHTerpaTMBHbIi Bpay 3anpaLlimBaeT OT3biBbl O
nepBOHaYaNbHON KOHCYNbTALMM M HAa3HAYaEeT nocaeaytolee
noceleHve
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XOTS NMOYTWN NOSMOBNUHA aBTOPOB
He cMorna npeanosioXnTb UNn
yKasaTb BO3MOXXHYIO MPUYNHY
CNOHTaHHOW perpeccumn,
oCTanbHbIe NOCTYyNMMpoBanu
Takme OTBETCTBEHHbIE (PAKTOPHI,
Kak MMMYHOorm4eckmne nnu
9HOOKPUHHbIE, XNPYpruyeckue,
HEKpPO03, MHdeKUns Unm
onepaTtmBHag

TpaBma. EQUHCTBEHHOE
HeopTo4OKCalibHOE fleyYeHune,
NnosiBMBLLEECA B NUTepartype,
BbI10 NCUXONMOrNMYECKUM.
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A Case of Abscopal Effect
in Metastatic Non—Small—Cell Lung
Cancer treated with Radiation therapy
and Oncothermia
Seong Min Yoon. M.D.. Ph.D. 41! and Jung Suk Lee, M.D.2
'Division of Hematology Oncology. Department of Internal Medicine. Samsung Changwon hospital. Sungkyunkwan University,

Changwon, South Korea Z2Department of Radiation Oncology, Anyang SAM General Hospital, Anyang, Gyeonggi do, South
Korea (<) Address for correspondence: smO0530@hanmail.net

Introduction

During the last decade, there has been an amazing progress in cancer research
and treatment in the world and also in Korea. Nevertheless, the overall 5 year
survival rate of lung cancer patients in 2001 2005 period was still 15.6% in South
Korea. This type of cancer is usually diagnosed in advanced stage, consequently
the overall survival did not show noticeable improvement.

Poor performance status and/or multiple co morbidities limit the treatment options
for elderly patients. Their poor prognosis is commonly accompanied with a common
refusal of cytotoxic chemotherapies even though adequate chemotherapy would be
available with acceptable expected tolerance. In such cases radiotherapy can be
considered as curative or palliative treatment option . The abscopal effect proposed
by R.H. Mole in 1953, is originally defined as the observational effect of radiation
therapy at site distant to the treated field. Recently systemic effects of local
radiotherapy including hyperthermia and immunotherapy have received attention as

a new therapeutic modality. We report a case of abscopal effect observed in a Fig. 1. CT chest scan (A) and whole body FDG PET scan (B) of the patient.
patient with multiple metastatic non small cell lung cancer. Patient was treated with About 9.5 cm sized huge lung mass with central necrosis was detected in
fractional radiotherapy, modulated electro hyperthermia (oncothermia) and right lower lobe and the mass had a hypermetabolic walled cavity. Multiple
granulocyte macrophage colony stimulating factor (GM CSF). metastatic lesions were also showed in both of neck, axillas., inguinal

regions and mediastinum including right hilum.
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Case Report

A T2 ear old male patient was diagnosed with unclassifiable NSCLC by lung biopsy
at other hospital in July 2009. The classification of the tumor at first diagnosis was
cT2N2MO, stage IIIB (Fig. 1). Despite of the advanced case the patient refused any
treatment. Five months later (December 2009). he visited outpatient department of
complementary and alternative medicine with complaints of hemoptysis and dyspnea
on exertion gradually worsened 4 weeks before. He was referred to medical
oncology department and admitted for re evaluation. Staging work up including
chest CT and PET scans showed 9.5cm sized cavitary mass at right middle lobe with
multiple regional and metastatic | mph nodes. He had no co morbidities and no
medical histor . However, he still refused chemotherapy and together with his family
members requested other possible treatment options. In these circumstances we
made radiotherapy in combination with oncothermia and GM CSF expecting to
induce abscopal effect. Local field radiation therapy to lung mass was delivered at a
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dose of 1.7 Gy in 28 daily fractions for 5 6 treatments in a week (Fig. 2). It was Fig. 2. Multi leaf collimator (MLC) shaping surrounding target and radiation
followed by oncothermia after radiation 3 times a week. After 2 weeks of treatment, dose distribution in 3 directions for a patient with metastatic non small cell

GM CSF (250 microgram, Leukine®. USA) was administered subcutaneously once a
day for 10days. Treatments were provided without any complications. Patient

lung cancer. Scheme of the axial(A), sagittal(B) and coronal(C) images
show the radiation dose distribution for lung mass of primary site. The
isodose distribution of individual colors showed as ellow (100%).

presented no severe adverse effects except grade 1 fatigue at the end of treatment Green(95%). blue(909%), magenta(709%). cyan(50%) and white(309%)
period. By follow up process, just after finishing radiation treatment series PET scan associated to prescribed dose. (D) MLC shaping in anterior beam’s eye view.

showed nearly complete remission in multiple metastatic lymph nodes, which were
distantly away from radiotherapy field (Fig. 3) Patient was satisfied and discharged
with successful response. The follow up of the patient is continuing.

Conclusion

Our case describes a successful abscopal effect with local radiotherapy in combination
with oncothermia and GM CSF immune stimulation. This combination attempt seemed
to be more effective in immune response than radiotherapy alone. Further studies on the
abscopal effect are necessary to evaluate action mechanism and the significance of
cancer treatment option.
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Fig. 3. FDG PET scan at the end of radiotherapy combining with
hyperthermia and GM CSF. The image shows excellent response in lung
mass of primary site which was irradiated and complete remission in all
metastatic lesions which were outside the radiation field.
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Background: Modulated electro-hyperthermia (mEHT) is a variation of the conventional
hyperthermia which selectively targets the malignant cell membranes in order to
heat the malignant tissue and sensitize the tissue to oncology treatments. Although
widely applied, the formulation of guidelines for the use thereof is still in progress for
many tumors.

Aim: In this paper we review the literature on the effects of mEHT in cancer patients on
local disease control and survival.

Methodology: Our review on data presents the collected experience with capacitive
hyperthermia treatments with the EHY-2000+ device (OncoTherm Ltd., Germany). A
literature search was conducted in Pubmed and articles were grouped and discussed
according to: trial type, animal studies, in vitro studies, and reviews. Search results from
Conference Abstracts; Trial Registries; Thesis and Dissertations and the Oncothermia
Journal were included in the discussions.
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Results: Modulated electro-hyperthermia is a safe form of hyperthermia which has
shown to effectively sensitizes deep tumors, regardless of the thickness of the adipose
layers. The technology has demonstrated equal benefits compared to other forms of
hyperthermia for a variety of tumors. Given the effective heating ability to moderate
temperatures, the improved tumor perfusion, and ability to increase drug absorption,
mEHT is a safe and effective heating technology which can be easily applied to sensitize
tumors which have demonstrated benefits with the addition of hyperthermia. Modulated
electro-hyperthermia also appears to improve local control and survival rates and appears
to induce an abscopal (systemic) response to ionizing radiation.

Conclusion: Based on clinical studies, the method mEHT is a feasible hyperthermia
technology for oncological applications. Concomitant utilization of mEHT is supported
by the preclinical and clinical data.

Keywords: modulated electro-hyperthermia, oncothermia, hyperthermia, selective heating, apoptosis, abscopal
effect
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® YmepeHHasa runepTepmmna B OHKONOMMM OTHOCUTCA K NPOLECCY HarpeBaHUsa onyxoau B AnanasoHe 39-42,5°C
ANA NOBbILLEHNA YYBCTBUTE/IbHOCTM ONYXOIM K OHKONIOTMYECKOMY NeYeHunto. XoTA rmnepTepmMmma nccaegosanach B
OHKO10rMM € Hayana 1900-x rogos, BCe elle CyLLEeCTBYOT Npobenbl B 3HAHUAX N NPUMEHEHUN TMNEPTEPMUN BO
MHOTUX YC/IOBUAX N B NOCNEACTBUAX TMNEPTEPMUMN.

® OOHUMM U3 MPUMEPOB ABJIAETCA POJIb TEMMNEPATYPbLI B MNI1AHUPOBAHUN NevyeHnA. HecmoTpAa Ha To, YTO NOBbIWEHUE
TemnepaTypbl 4o 43 ° C npmBOAUT K NPAMOMY YHUUTOXKEHUIO ONYXONU, CYLLECTBYIOT NOTEHUUANbHbIE PUCKMN,
CBA3AHHbIE C BbICOKMMU TeMMepaTypamm, TaKUMN KaK YCUIEHME KPOBOTOKA B OKPYXKAIOLWMX TKAHAX, YTO MOXKeT
noTeHUMaNbHO cnocobCTBOBATb PACNPOCTPAHEHMIO 310KAYECTBEHHbIX K/IETOKb M OFPaHNYEHHbIN KPOBOTOK
BHYTPM ONYXOAMN, YMEHbLUAA A0CTABKY /IEKAPCTB K onyxosin. Kpome Toro, romoreHHbIN Harpes onyxosaun 4o
onpeaeneHHOW TemnepaTypbl ABNAETCA CNOXKHOM 3a4a4eN U3-3a KpalHe HEOAHOPOAHOM NPUPOAbI ONMYXO0AKn, YTO
NPUBOAUT K U3MEHEHUIO TemnepaTypbl BHYTpU onyxonun ot 37 ° C no 6onee 43 ° C, B 3aBUCMMOCTHM OT Ha/IMUYUA U
pa3smepa. HEKPOTUYECKME YY4ACTKU BHYTPM OMyXO0/N.

® HecmoTpA Ha ocTaBlunecs 6e3 oTBeTa BOMPOCHI, NOKaNbHaA rMNepTepmMua, Kak bbls1o NOKa3aHo, 3HAYUTENbHO
y/lydllaeT N0KaNbHbIN KOHTPO/Ib 3a60/1€BaHMI MPU Pa3NNYHbIX ONYXOASAX U NpeasaraeT LeHHoe AONO/IHEHME K
KOpP3MHE MeToA0B eYeHuns, A0CTYNHbIX ANA NeYeHUA N0KaIM30BaHHbIX 3aboneBaHunit. K coxkaneHuto,
YBE/INYEHUE BbIXKUBAEMOCTU HE BCErAa CTO/b XKE 3HAYUTE/IbHOE , KaK KOHTPO/Ib MEeCTHOro 3aboneBaHumsa ¢
nobaBneHnem runepTepMmmm U CHUKEHNe metactatuyeckon (cmctemHomn) 60ne3Hblo TakKe Heobxoanmo ans
TOro , YTOObI YYYLLINTL NOKa3aTe NN BbI}KMBAEMOCTU. ITO MOXKET ObITb AOCTUTHYTO NYTEM MHAYKLMN CUCTEMHOIO
OoTBeTa Ha neyeHue. [1aTtta 1 coaBT. 0bcyKaaeT UMMyHoMoayanpytowme spdeKTbl rMNnepTepMnm U NoTeHUMan
rmnepTepmmun, CNocobCTBYOW MM abckonanbHOMY 3PdEKTY B COYETAHUMU C MOHU3UPYIOLLUM U3NTYYEHUEM.
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MopaynupoBaHHasa anekTporuneptepmusa (MEHT; ToproBoe Ha3BaHUe: OHKOTEPMMUA) ABNSAETCH
OTHOCUTENBbHO HOBbIM METOAOM rMNepTeEPMMM, NPeaNoKeHHbIM Szasz et al., KoTopbIn oTinyaeTca ot
TPAaAMLMOHHbIX METOA0B HAarpeBaHMA TeEM, YTO B HEM OCHOBHOE BHMMaHMe yaensaeTca ndbmnparenbHomy
HarpeBy BHEK/IETOYHOTO MAaTPUKCA M KNETOUYHbIX MeMbpaH B 3/10Ka4eCTBEHHOM TKaHU, a He Lenu
OAHOPOAHOr0 HarpeBaHUA B TPAAMLUMOHHbIX MeToAaxX HarpeBaHuA. TexHnyeckn, MEHT npeacrasnaer
cobomn AparoueHHbIN MMNeaaHCc, COOTBETCTBYOLLMIW COr/IaCOBAaHHOMY MO EMKOCTHOMY YCTPOMCTBY. B aTOM
CTaTbe pacCMaTpuUBaEeTCA KNMHNYeCKaa nntepatypa no m3I'T. HacKonbKoO Ham M3BECTHO, 3TO NepBaA
CTaTbA, B KOTOpOM bbin npoBeaeH 0630p antepaTypbl, onybiimkoBaHHoM B Pubmed, ¢ akueHTom Ha
KIMHUYECKMe NybAnKaLUUKM C OTPAaHUYEHHDbIM aKLLEHTOM Ha «Cepyro» anTepaTtypy.
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Mowuck B ClinicalTrials.gov BepHyn yeTbipe 3aperncTpnpoBaHHbIX UCCNeA0BaHNA, KOTOPbIE B HAcTOALLEE
Bpema nccnegyrotca metogom OHKOTEpPM.

1.MHoroueHTpoBoe PKU no KnnHmnyeckon apdeKTUBHOCTM OHKOTEPMUU € Xummnotepanmen (PonnduHoKc
nnn femumtabumH) y naymMeHToB C MeTacTaTUYeCKMM PaKkom noaxKenyaovHowm Kenesbl (Ceynbckas
HaUWOHaNbHAA YHUBepcUTeTCKaa bonbHMua byHaaHra, Pecnybaunka Kopes); ID: NCT02862015 .
2.MlcnbiTaHWe exxeHeaenbHOro nNakaAnTakcena c OHKOTEPMUEN U exkeHedeNbHbIM LMCNNATUHOM C
OHKOTEPMMUEN Y NALNEHTOB C PELMANBUPYIOLMM UAN NEPCUCTUPYIOWMM PaKoM SMYHUKOB (CeynbcKan
HaUWOHaNbHAA YHUBepcUTeTCKaAa bonbHMua byHaaHra, Pecnybavka Kopes); ID: NCT02344095 .
3.BAanAaHne OHKOTEPMUM HA YyAYYLLEHUE KAaYeCTBa }KMU3HU NALMEHTOB C HeonepabenbHbIM pakom
noaxenyaovyHow »enesbl (bonbHUua byHaaHr, CeynbCKM HauMOHaNbHbIN YHUBEPCUTET, Pecnybaunka
Kopes); ID: NCT02150135 .

4.MoaynmpoBaHHaA s3NeKTPO-runepTepmma NAKC XMMUO-U3Ty4eHne anAa nauneHToB C MeCTHO-
PACMNPOCTPAHEHHbIM PaKoM LLeNKM MaTKK B KOxkHOM Adpuke (AKagemunyeckasa 6onbHMua LapnoTTbl
Makceke MoxaHHecbypr, IOxHaa Appumka); ID: NCT03332069 .
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https://www.clinicaltrials.gov/
https://clinicaltrials.gov/ct2/show/NCT02862015
https://clinicaltrials.gov/ct2/show/NCT02344095
https://clinicaltrials.gov/ct2/show/NCT02150135
https://clinicaltrials.gov/ct2/show/NCT03332069

® CyuwecTByeT 3Ha4YUTE/IbHbIN 06BbEM MHPOPMALIMK, AOCTYNMHOMN B OPME MaTepmnasioB KOHPEPEHL NN,
KHUT 1 0630poB aKkcnepTos. B Pubmed goctynHo cemb 0630poB no mEHT, B OCHOBHOM NOCBALLEHHbIX
Teopumn, bnuodunsnke n AokanHmn4eckom paborte Hag MEHT, n coaeprkawmx CCblJIKM Ha AOKYMEHTbI
KOHbEPEHUWN, KHUTU U APYTNe CCbIZIKK, HE YIOMSHYTbIEe B 3TOM A0KYMeHTe. [TOCKO/IbKY 3Ta
MHpopmauma nogpobHO obcyKaaeTcs B APYrnx AOKYMEHTaX, OHa HE pacCMaTpMUBaAETCA B AaHHOM
oT4yeTe.

® Hegyi et al. paeT nogpobHOE onncaHue Uenem n NPenmyLLecTs YMepPeHHOro HarpeBaHus, 3pPpeKTos
runeptepmun n teopumn m3MT. Ewe oaHa ctatba Hegyi et al. onucbiBaeT KneTouHble 3P PeKTbl
rMnepTepMmn No CpaBHEHUIO C OHKOTEPMUEN. ABTOPbI NPeAnoaaratoT, YTO OTCYTCTBME NPU3HAHUA
rmnepTepmmnm BblN0 OTYACTM CBA3AHO C MPOTUBOPEYNBLIMM pe3yabTaTaMu, HabatoaaBLlWLMMKUCA B
nccnenoBaHMAX rmnepTepmmun, onybIMKOBaHHbIX B TO BPEMS, U MPULLAN K BbiBOAY, YTO MEHT moxeT
PeWwnTb MHOTUE N3 3TUX NPObaEeM, TaKNX KaK CHUXKEHUE PUCKA pacnpocTpaHeHunsa, rnyboKoro Harpesa u
cenekTuBHoro Harpesa , OgHako B To Bpema Yy MEHT He 66110 KAIMHNYECKUX AaHHbIX U AaHHbIX O
NONTOCPOYHbIX pe3ynbTaTax, HeobxoaAnMbIX A8 ONTUMMU3ALUKN MPOTOKON0B U pPeannlaumm neYeHms.
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® Szasz paccmoTpen ncnosb3oBaHne MEHT AnA nauMeHTOB C pakoM NEerkoro u obHapy*una, yto mEHT aBnaeTca
6e3onacHbIM e4yeHnem, cnocobHbIM NOBbICUTb 3PPEKTUBHOCTb BbIXKMBAHMA U KQ4YECTBO KMU3HU. B oueHb
noapobHom u TwaTenbHOM 0630pe PyccakoB coobwmn 06 ncnonbszosanmm m3IT ans nevyeHums
peunansmpyowmx rmobnactom. B 4OKymeHTe oueHUBAETCA IKOHOMUYECKUN 3P PEKT OT NpMeHeHns mII Ty
3TUX NAUMEHTOB M AENAETCA BbIBOA O TOM, YTO MII T 3HAUYMTENbHO Y/lydlIaeT BbIXKMBAEMOCTb NaLMEHTOB,
MoayyatoLWwmx NAOTHbIN A03Y Temo3onomunaa (pexmnm 21/28 aHeln), a TakKe 4E€MOHCTPUPYET SIKOHOMUYECKYIO
apPpekTnBHOCTb. OCHOBbIBAsACb Ha 3TOM 0630pe u nybankaymax Wismeth et al. u Fiorentini et al. Mpneto n
JInHapec npegnaratoT AasbHENLLINE NCCNea0BaHMA TEPMOYYBCTBUTE/IbHbIX IMMOCOM B codeTaHum ¢ MIIT ans
JIe4EeHMS ONyxoJier roJI0BHOro Mo3ra.

® bunodumnsnka mEHT nogpobHo paccmoTpeHa Fiorentini u Szasz. MoaynnpoBaHHasA 3neKTpornnepTepmumnsa
coyeTaeT B cebe BO3AENCTBME I/IEKTPUYECKUX MOEN N HArPEBAHUA ANA NOBPEKAEHMA 3/10KA4YECTBEHHOM
TKaHW. BbIbop OCHOBaH Ha Pas/InuMAX B 3/IEKTPUHECKMX CBOMCTBAX MeXK Y 310pPOBOM U 3/10Ka4YeCTBEHHOW
TKaHbto. CornacHo obbIYHOWM rMNepTEPMUN 4033 U3IMEPAETCA TeMNepaTypoun, 4ocTurHyton B 90% onyxonu. 310
TpebyeT MOHUTOPUHIA MO0 BHYTPNOMNYXONEBbIMK TEPMOMETPAMU, INOO ¢ nomoLbio MR-TexHonornm. OaHako
no3a MEHT namepsercsa He TemnepaTypon, AOCTUTHYTOM B ONYXO0/IN, @ CKOPEe 3Hepruen, 4enOHNPOBAHHOMU B
onyxosain, HeobxoaMMom ANa CTUMY/IMPOBAHUA CEHCMBUNMN3MPYIOLLLETO N YOMBAIOLLETO KNETKK
spdekTa. MaTtemaTnyeckme moaenm n KoHUENUMM A03UPOBaHUA PAaCCMATPUBAIOTCA B APYrMX MecTax
nntepatypbl. Andocs et al. apPpekTMBHO cymmunpoBanm ssoarounto M3 OT AOKTIMHUYECKUX YCNOBUN A0
KNMHUYECKUX YCNOBUI, AEMOHCTPUPYA Nnpenmyectsa MIIT N0 CPaBHEHUIO C KNACCUYECKUMMU
TepmoobpaboTKamu Npu Tex e TemnepaTypax.
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Level of evidence |
Ewdence from at least one arge randomised, controfled trial of good methodological quality (low potental for bias) or meta-analyses of well-conducted randomisad
trials without heterogeneity

In cervical carcinoma (HIV+/-) interim analysis shows positive trends in both survival and local disease control.

/L;vel of evidence |l \

Small randomised trials or large randomised inals with a suspicion of bias (lower methodological qualily) or meta-analyses of such trials or of trials with
demonstrated heterogenelty

mEHT increases the maximum of the kinetic curve and also significantly decreases the time at maximum parameters

Immunotherapy oombinations\ -
tested with benefit:

Advanced breast and CRPC:
Newcastle Disease Virus and
dendritic cell vaccination with
mEHT reported.

Wilms-tumor; Soram nebulizer
solution, Soramdan S, HAD S,

of nefopam. Cheongjangtang therapy,
In PCMA combination of mEHT with TCM achieves better con@rol. and less toxicity than IPCI. Spiam HC and Zadaxin
in GBM and AA, advantages of mEHT in medical and economic meaning are shown. injection combined with mEHT.
\ln cervical carcinoma, significant advantage of the mEHT with chemo are proved. / WCLC; GM-CSF with mEHy
/ Level of evidence |l \ -
P Level of evidence IV
In SCLC, significantly enhanced survival rate was detected. Retrospective cohont sludies or case-control studies
In cervical carcinoma, increased tumor blood perfusion by mEHT was noted.
In NSCLC, synergy of iv AA with simultaneous mEHT is safe : i ‘ 3
In GBM well-tolerated dose expansion was recorded. AA and GBM display valuable addition to the survival time with mEHT.
In liver metastatic CRC extended median survival from the progression of : i i in_ i Y
b Al dtiatha \ln cervical carcinoma, adding mEHT to radio- and chemotherapy is supenor. &,
\GBM and grade Il gliomas, survival advantages are shown. /

Level of evidence V
Studies without control group, case reports, expert opinions

Reports show survival advantage of sarcomas (peripheral nerve sheath sarcoma, osteosarcoma, synovial sarcoma
malignant fibrous histiocytoma, chondrosarcoma (2x), rhabdomyosarcoma, leiomyosarcoma (uterine and breast),

O visceral and retroperitoneal soft tissue sarcomas) with mEHT therapy.

nCO Thoracal (NSCLC (6x), SCLC) tumors benefit from mEHT.

R e h a b Hepato-pancreato-biliary (HCC, CCC, locally advanced, metastatic pancreatic) benefit from mEHT.
Pelvic (ovanian and prostate carcinomas) tumors benefit from mEHT.
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BbiBOAbI

OAHOM U3 OCHOBHbIX Npobsiem Npu rmnepTepmumn asaaeTca 6besonacHoe N1e4yeHmne onyxonem
LEHTPa/IbHON HEPBHOM CUCTEMbI M TOZIOBHOTO Mo3ra. MoaynnpoBaHHas
3/IeKTPOrnnepTepmms Nokasana 6e3onacHOCTb NPKU ONYyX0/AX FT0JIOBHOrO MO3ra U

3P PEeKTUBHOCTb NPU PELNANBUPYIOLLUX ONYXONAX FTOJIOBHOIO MO3ra B KQYecTBe MOHOTEpPanuu
ANA NAaNNaTUBHOINO NeYyeHmna. EMKOCTHOe HarpeBaHue UUMTUPYETCA Kak HecnocobHoe
3pPeKTMBHO HarpeBaTb Mybokune onyxonmn, oaHako MEHT npogemoHcTpmpoBan
6e30NacHOCTb U yAY4YLLEHHbIe Pe3y/ibTaTbl MNOcae ie4eHUs rMyboKo pacrnonoXKeHHbIX
onyxosiei Tasa (LWenKkn maTtkm), garxke y naumeHToB ¢ oxmnpeHuem. B nccnepgosaHuax dasol | /
Il nO meTacTa3npoBaHUIO B OPIOLLIHYO NOAOCTb Y NAaLMEHTOB C PeLUANBUPYIOLLMM
3aboneBaHmem, BbI3BaHHbIM PAaKOM ANYHUKOB, MPUN NE€YEHUN JIETKUX HE BbII0O OTMEYEHO
TOKCUYHOCTU, OFPAHNYMNBAIOLLLEN A03Y U SIEYEHUE NEYEHMN.

Onco )
Rehab ) PreventAge



MopaynnpoBaHHaA aneKkTporunepTepmusa asnasetca 6esonacHom Gopmon runepTepmmmn, KoTopas
NPOAEMOHCTPMPOBANA PaBHble NPEMMYLLECTBA NO CPABHEHUIO C APYrumu popmamm rmneptTepmmm ans
PA3/IMYHbIX ONyX0aen, BKAOYaa rnybokune onyxonm tasa. MMHHaap 1 COaBT. NOKa3aaun, YTO MHAEKC Macchl
Tena y4aCTHUKOB UX UCCIea0BaHMA He Bbln CBA3aH C pe3ynbTaTaMu JiedyeHunsa, npeanonaras, 4yto meHT
3pPEKTUBHO CEHCMbUAM3npYeT rNyboKMe onyxoaun, He3aBUCUMO OT TO/LMHbI }KUPOBbIX

cnoesB. MoaynnMpoBaHHAA 3N1EeKTPOrMnepTepmMmua Takxe, NO-BUANMOMY, Bbi3biBaeT abCKkoNaibHbIN
(cncTtemHbIN) OTBET HA MOHU3NPYIOLWLEE N3NTYYEHUE, YTO COOTBETCTBYET MMMYHOMOAY/TUPYIOLUM
apPpektam MmIIT, ONUCAHHBIM B AOKINHNYECKUX UccneaoBaHuax. lNMo-sngnmomy, He cyulectsyeT
NOBbILEHHOIO PUCKA PacnpoCcTpaHeHnA 3aboneBaHnA, U paHHUE pe3ybTaTbl YKa3bIBAOT HA Y/lydllEeHMe
BbI’KMBAaeMOCTU 6e3 3aboneBaHnA y NaymMeHToB, Nosydyaswmnx meHT.
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YuuntbiBad cnocobHocTb MIIT HarpeBaTb ONyxXonun B npeaenax
YMEPEHHOro Anana3oHa rmnepTepmMmnYeckoro HarpeBa [Kak
NPOAEMOHCTPUPOBAHO HAa MOAENN CBUHbU, HA APYTMX MOoaenax
XMBOTHbIX. U UCCNEA0BaAHUNA HA NtOAAX, YaydLeHHaa nepdy3ma u
cnocobHocTb yBennumsaTb abcopbuuto nekapcts, mEHT asnaetca
6e3onacHon N 3pPEeKTUBHOM TEXHO/IOTMEN HArPEBA, KOTOPYHO MOXKHO
NIETKO NMPUMEHATb ANA J1Ie4YeHUA ONyX0/1eN, KOTopble

NPOAEMOHCTPMPOBAAN NPENMYLLECTBA C JoDaBAEeHUEM rMnepTepMuUMN.

Onco "
Rehab @) PreventAge



Advanced Search

— SPANDIIDOS - |

3] 2/ PUBILICATIONS Register | Login

Oncology International 5 ular Experimental International Molecular World International
Letters Jaurnal E I and Journal Medicine Academy Journal
of Oncology Therapeutic of Molecular Reports of Sciences of Functional
Medicine Medicine Journal Nutrition

Oncology
lL.etters

Journalt Home

Treatiment outcome analysis of chemotherapy REGESSS Oncology
BT combined with modulated electro-hyperthermaia Letters
Earty doline compared with chemotherapy alone for recurrent
Most Read cervical cancer, following irradiation
Most Cited
[Dimensions])
[rclzrft:::?.fj Authors: Sun Young Lee, Na Ri Lee, Dong-Hyu Cho, =3 Jung Soo Kim

e P P T = View Affiliations mionsa 2017
Social Media Volume 14 Issue 1
Archive Published online on: May 4, 2017 https://doi.org/10.3892/0l.2017.6117 zjr’l'f‘
nune

Pages: 73-78 Sign
Information Copyright: © |Lee et al. This is an open access article distributed under the terms of ”5_ = =

Creative Commons Attribution License. Articte-Bption=

Onco .
Rehab ©) PreventAge’

b

by D" Kupov



B O .
MPEUMYLLECTBO MMMEPTEPMUM:

YBEINTMYEHUE SPPEKTUBHOCTU JIEYEHUA OHKOJIOIUU B 2,5 PA3A

. A A
g . i
8
MneprepMmuyeckas "nosywka" 43 1 =
ANs Xumuonpenapara & 44 | S
npu NoKanbLHOM BO3aeNCTBUU = ’F
runeprepmMum (ans nokanusauyum 43 =
npenapara BHYTPU ONyxonwu) 5 . E
)
41 - 8
52
40 - M
39 |
38 -
37
3€e

0 10 20 30 40 50 60 70 80 90
Bpems (MuH)

Onco . KpuBas akTUBHOCTM XMUMMONpenaparta . KpuBas akTMBHOCTM XMMMONpenapara

Reha b Np¥ HOPManbHOI TeMneparype npW runepTepMum 3 PrGVGﬂtH96®

by D" Kupov



Tabmuua V. Anamu3 101rocpodHEIX OTBETOB HA JICUCHHE B TPYIINE TOJILKO XUMHUOTEPATIMEH I XUMHOTCPAINCH B
COYETAHHH C MOZYJIUPOBAHHON HICKTPOTUIICPTEPMHCH.

[Tormoe Yactiuneiii  Crabumsnoe  [Iporpeccupoanue P-3nauenne
['pynna H3IICUCHHE OTBET COCTOSIHHE 3a0071¢BaHHE
Monoxumuorepanus (n=20) 3(15%) 3 (15%) 1 (5%) 13 (65%) D218
XumHOTEpanus u MOy IHPOBAHHAS  eno ) . . o '
anekTporuneprepmus (n=18) M (11,1%) > (11,1%) 5 (27,8%)
Onco
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Duration of last follow up (Mmonths)

Pucynok 1. OOwas BbIKMBAEMOCTb IAUMEHTOB, I[OJYYaBIIUX TOJILKO
xumuorepanuio (CT alone), no cpaBHeHHIO ¢ MallMEHTaMH, MOABEPTIILIUMHCS
XHMHOTEpANIUH, B COYETAHUH C MOJIYJIMPOBAHHOH HIIEKTPOrureprepMuei
(mEHT). CT B couerannn ¢ mEHT cymecTBeHHO HE yBeIMYUBaIu o0LLyIO
BokuBaeMocTh (P = 0,235). KT, xumuorepanus; mEHT, moxynuposannas
IEKTPOrunepTepMus.

€©) PreventAge’



Bbi3BaHHOE TeNNOM yBe/IMYEHNE OTBETA OMYXOAMU Ha XMUMUOTEPANMUIO
MOXeT bbITb 06ycnoB/IEHO caeayoWUMnN TPEMA paKTopaMMm.

® Bo-nepBbiX, MATKUN HarpeB YBEMYMBAET AOCTAaBKY XMMMOTEPANEBTUYECKNX NPENAPATOB K
OMyXO/IAM 33 CYET YBEe/IMYEHMA ONYXONEBOr0 KPOBOTOKA.

® BO-BTOpPbIX, MATKMIN Harpes MNOBbILIAET NOMNOLWEHNE KNEeTKaMK JIEKAPCTB 3a CHET YBEIMYEHUA
NPOHMLAEMOCTU KNETOYHbIX MeMOpPaH.

® B-TpeTbMx, HarpeBaHMe NOBbILWAET CKOPOCTb PEAKLU MU IEKAPCTB, YTO YCUAUBAET UX
LLMTOTOKCUYHOCTb.
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e XOPOLLO U3BECTHO, YTO HarpeBaHMe onyxosen A0 YMepPEHHbIX
TemnepaTyp, Hanpumep 40-43 ° C, ybmBaeT onyxonesBble KIETKM
N YyBENNYNBAET ONYXONEBbLIN OTBET NPU NYYEBOU U
XUMMOTepannm pasIMYHbIMM NPOTUBOPAKOBbIMU NMpenapaTamu.

e B HacToAWEM UCcCneaoBaHUK, B OTHOLLIEHUM PELUMNAMNBA PaKa
LeMKN MATKKM Yy NaLMEHTOB, paHee Nosiy4yaBlumx obaydyeHue,
XMMUOTEPANUA B CO4ETaHUN C MOAY/IMPOBAHHOM 3N1EKTPO-
rmnepTepMmen 3Ha4YnTeIbHO YBE/IMYMBAIA OTBET HA JIEYEHME.
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Oncol Rep. 2014 Dec;32(6):2373-9. doi: 10.3892/0r.2014.3500. Epub 2014 Sep 19,

Modulated electro-hyperthermia enhances dendritic cell therapy through an abscopal effect in
mice.

Qin W1, Akutsu ‘Y’1; Andocs GZ, iganami,ﬂ.a, Hu X1, Yusup (31; Komatsu-Akimoto A"; Hoshino I1, Hanari N1, Mori M1, Isozaki ‘r’1, Akanuma N1, Tamura ‘r’3,
Matsubara H'.

= Author information

1 Department of Frontier Surgery, Graduate School of Medicine, Chiba University, Chiba 260-8670, Japan.
2 Department of Veterinary Clinical Medicine, Faculty of Veterinary Science, Tottori University, Tottoti 630-8553, Japan.
3 Department of Bioinformatics, Graduate School of Medicine, Chiba University, Chiba 260-8670, Japan.

Abstract

The aim of this study was to assess whether modulated electro-hyperthermia (mEHT) can induce an abscopal effect and thereby enhance
the antitumor effects of immunotherapy. We used an intratumoral dendritic cell (DC) injection and mEHT to treat C3H/He mice inoculated with
squamous cell carcinoma SCCVII cells in the left leg, and we assessed the whole body antitumor effects. Tumors were examined every two
or three days in order to assess growth inhibition. The tumor-draining lymph nodes were removed to enable flow cytometric analysis of CD3+
and CD&+ cells, whereas immunohistochemistry was used to assess CD8, 5100 and Foxp3 expression in the tumors. Additionally, GP26
expression in the tumors from the different treatment groups was measured. In the control group, the mean tumor volume was larger than
that in other groups. These results indicated that the combination therapy of an intratumoral DC injection and mEHT evoked systemic
antitumor activity. A larger number of CD3+ and CD8+ cells were detected by flow cytometric analysis in the DC plus mEHT treatment group.
Tumor tissue immunostaining showed that CD8 and 5100 were more strongly expressed in the DC plus mEHT treatment group, although
Foxp3 expression was much higher in the control group. The GP96 gene expression level in the mEHT group was significantly different from
the expression level in the control group. An abscopal effect may be induced by mEHT, and the effect of immunotherapy with DCs was
strongly enhanced by the overexpression of GP86. GP86 is thought to be one of the molecules explaining the abscopal effect. Direct
intratumoral administration of DCs and mEHT may be a feasible future treatment strategy.
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Review of the Clinical Evidences of
Modulated Electro-Hypertherr [Front Oncol. 2019]

Targeted APC Activation in Cancer
Immunotherapy to Enhanc [Front Immunol. 2019]

See reviews. .

See all .

Cited by 11 PubMed Central articles =

€ PreventAge’



— NCBI Resources ¥/ How To &)

professorkupovi@gmail.com My NCEBI  Sign Out

PMC PMC -

IS Mational Library of Medicine

Mational Instibutes of Health Advanced Journal list

Journal List » Oncotarget » v.8(37); 2017 Sep 5 » PMC5617388

Oncotarget

Open Access Impact Journal

PMCID: PMC5617388
PMID: 28977328

Oncotarget. 2017 Sep 5; 8(37) 60826605840
Published online 2017 Jun 1. doi: 10.18632/oncotarget. 18338

Human monocyte-derived dendritic cells exposed to hyperthermia show a
distinct gene expression profile and selective upregulation of IGFBFP6
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MoaynmnposaHHaA aneKkTpornnepTepmuma
15 ceaHcoB

.

Ha cepun  tomorpamm OpDraHOoB MaJlOro  Ta3a HamoJIHEHHE MOYEBOro ny3bIps
YAOBNIETBOPHTENLHOE, KOHTYPBI €r0 YeTKHE, POBHBIE, [Ipescrarensuas xenesa pasmepamu 43x37 mm
llpu 13T 8 npoexunn MPEACTATENbHOH  JKele3bl  CoXpaHsercs ;uup(b)"um-nco.mopommc
pacnpenenesne POII, na stom done s neprdepuyeckoii 3oue npasoli 0w COXpaHseTcsi oyar
MHHHMQIBHO NOBbILIEHHOrO 3axsata POI] ¢ NpEeXHUMH pasmepami (12x9 mm) ¢ SUV=2.74 (611 ¢
SUV=4,78). Tazossie u nepudepuyeckue numdoyanel MO-NPEKHEMY HE YBEAHYEHBI, MeTabOTHYeCKH
HeakTHBHBL PH3HONOrHYecKkoe Hakonaenue POIT o XO/y AHCTANBHBIX OTAE/IOB TOJICTON KHIIKH

Ha cepun Ttomorpamm KOCTHOH __ CHCTEMb! NpH3HAKOB ocTeobNacTHYECKHX  Hau

OCTCONTHTHYECKHX H3IMCHEHHH, a TaKxke NATONIOTHYECKOr0 HAKOIUICHHS POII ne BBIABJICHO.

Jakaouenne: [I3T/KT-npusnakos MPOrPECCHPOBAHHA  ONYXONEBOro 3aboNeBaHus He
BhIAB/IeHO. [lo cpasnenumio ¢ MPEABIAYIIMM HCCACAOBAHHEM — MOJNIOKHTENILHAS AHHAMHKA B BHJe
CHHXCHHA MeTaboNHYeCKHit aKTHBHOCTH B NpeacTaTe/bHOMN Kenese
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! Background: New issue alert

Results Although recent population-based studies suggest a U-shaped relationship

Discussion between serum IGF-1 concentration and all-cause mortality, the distribution of
death causes underlying this association remains unclear. We hypothesized that
high IGF-1 levels associate with increased cancer mortality, whereas low IGF-1
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dyHrotepanma. 6a3osblii NPOTOKON

® llcchepoBaHMA AMOHCKOIO y4eHOro - MuKoaora lopo Ynxapa, KOTOpbIA BblAEANA N3 APEBECHbIX rTpuboBs
LUIMMTAKe NO/INCaxapua, K NeHTUHAH» U KAMHNYECKN ybeamnncsa B ero KosioccasibHOM NPOTUBOOMYXONEBOM
aKTUBHOCTU, MOJIHOCTbIO peasibHbl. ONbITbl HA XXUBOTHbIX B TOKMUCKOM LEHTPE OHKONOIMMM NOKa3au:
coBcem Hebonbllaa A03a IeHTUHaHa — Bcero 1/2 mr Ha 1 Kr Beca — Bbi3BaJs1a NO/IHbIN Perpecc onyxonu
TMna capkoma 180y 80 % mbiwelr, a Ao3a B 1 mr/Kr No/IHOCTbIO OcTaHOBW1a pocT onyxoneint B8 100 %
C/ly4aeB.

® llcchepoBaHMA AOKA3a/U, YTO NIEHTUHAH CTUMY/IMPYET AeATENbHOCTb T-AMMPOLMNTOB, KOTOPbIE, B CBOO
oyepeab, aKTUBM3NPYIOT MaKpodarn. OHM YHUYTOMKAIOT YyXKepPOaHble KNETKU C MOMOLLbIO dpepMeHTa
noAa HasBaHnem nepdopwuH (perforin). MepdopunH co3aaeT OTBEPCTMA B HAPYKHOM membpaHe
YYXKepPOoAHbIX KNETOK, BCNeACTBME YEro OHM BbIMYCKAOT MKUAKOCTb, U B KOHLE KOHLLOB Nornbator.

® [lpoTMBOOMNyXxoneBble BewecTBa, NogobHbIe NEHTUHAHY, €CTb MPAKTUYECKU BO BCEX rpnbax B TOM UK
NHon cteneHn. Hanbonee cunbHble HaxoaATcA B rpubax: Becenke obbikHOBEHHOM, Penwn,
Kopguuence, Lnutake, loxaesunke, TpyToBmke INCTBEHHUYHOM, JIncM4YKax, BelleHKe, boneTtyce.
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MexaHU3m NencTBuA

[pnbHble BewecTBa He YOMBAOT CAaMU OHKOK/IETKU, @ aKTUBU3UPYIOT
MaKpodarum, Kotopble BblipabaTbiBatoT NepPopmH, BO3AENCTBYHOLLMM HA
6onbHble (TONIbKO Ha 60NbHbIE) KNETKWU. [1en0 B TOM, YTO paKoBasA OMNyxo/b
npwv PasBUTUM BblAENAET CrneunanbHble TOKCMHbI, KOTOPble Napaan3yloT
MaKpodarn — v oHM nNpu onpeaeneHHOM HAaKONNEHUN TaKUX TOKCMHOB  «
BNAAAOT B CAAYKY» MW BANO «OPOAAT» BOKPYr OHKOKNETKU, HE B CUIaX
pacno3HaTb «Bpara». [pubHbie nonncaxapuabl MMeT CNOCOOHOCTb
agcopbupoBaTb 3TU TOKCUHbI («0OBOIAKMBATL UX»), TEM CaMbIM CO3/1aBas
YC/I0BUA ANA CXBATKN MAaKpodaroB C OHKOK/IETKAMM.
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1 sTan. CHATUe UHTOKCUKALUU B KPOBM.

® [pMbHble nonmncaxapuabl B 3TO BpeMaA aacopbupyroT TOKCUMHbI ONYXO/IN U PACUYMLLLAIOT MECTO AA
BOMHbI MakpodaroB ¢ OHKOKAeTKamu. OBbIYHO 3TOT 3Tan AnunTtca 1-3 mecAua 1 Ha3blBaeTCA
«MapPKepHbIM Kypcom». 3a 3TO BpemMA A01XKHA MOHEMHOry BOCCTaHaBAIMBATbCA GOpMysia KPoBU —
Ha4YMHAET pacTh remornobumH, NpnbamxatoTca K HOPMe BCe OCTa/NibHble MoKa3aTenm.

® O6blyHO B 3TOM 3Tane ucnosblyetrcsa popmyna Tpex rpmbos — «lnnutake» (Bogopactsopumbiii) no 1
rpammy Tpu pasa B AeHb A0 eapbl, «Pewn» B Kancynax — 130 mr 3 pasa B aAeHb, «Becenka» B Kancynax -
600 mr 3 pasa B AeHb.

® /1ononHUTEeNbHO MO NOKa3aHuaAm: «Yara», « Arapuk 6pasmnbckmniny, «Kopauuenc», « CaHXBaH»,
«TpameTtecy, «JoxaeBuk», «Mopua» n gp. AHaNM3 KPOBU A0KEH PUKCUPOBATLCA KaXKAblK mecALl, —
yem bbicTpee byaet 4OCTUTHYTA cTabuaunsauma Gopmynabl KPOBU, TeM bbicTpee byaeT AOCTUTHYT
pe3ynbTarT.
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2 3Tan. « 3amopaxuBaHne» 60s1e3HMU.

3a 310 BpemA rpubHbie BewecTsa A0/IKHbI CTabuAbHO cnocobcTBOBaTbL BblaeNeHUIO NepPopUHa
MaKpodaramu, TO eCTb OHU YHKe aKTUBHO «PacyncTuam none 60a», HO UM HeEOBX0AMMO NOCTOAHHO
nogaepKmMsaTb «60nMLUOB» B CTabnabHOM POpMe N HE CHUKATb KOIMYecTBO nepdopuHa. 3a 3To
Bpemsa elle AO0CTAaTOYHO cnabble makpodarn AOoMKHbI YHUUYTOXKATb MO0Able BHOBb 0b6pa3syoLimecs
OHKOK/IETKU, C/1IeloBaTe/IbHO, B 3TOT Nepunoa, - NPOAOIKEHHOIO POCTa ONYX0/JIM U METACTa30B bbiTb
He A0/IKHO. ITOT nepuoa ctabmnnmnsaumm moxKet 6bITb AOCTAaTOYHO A0/ITMM, @ MOXKET ObITb U OYEHb
KOPOTKMM — OT 2 A0 6 mecsaueB. ITO CaMblX OTBETCTBEHHbIW Nepuoa — HeonpeaesieHHO AO0NToe
CAeprKMBaHME POCTa OMYXOJM U METAacTa3oB MOMKET NepenTu B UX perpecc (YMeHbLUEHUE), HO MOXKET
N OCTATbCA HA 3Tane cTabunmsauum, B peaKnX Ciy4aax He yaaeTca AOCTAaTOYHO AO/T0 yaeprKuBaTb

AeneHne KNeTok n naet onatb nporpecc 6onesHun (06bI4HO 370 HbiBaeT NpyM 3anyLeHHbIX popmax
HeonepabenbHOro paka).
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o «lLnntake» no 150 mmnnmnrpamm 2 pasa B AeHb A0 eApbl,
e «Penwin» B Kancynax — 130 mr 2 pa3a B AeHb,
e «Becenka» B Kancynax - 600 mr 2 pa3a B AeHb.

o [lononHutenbHo «lMopua» - 200 mr 2 pas3a B AeHb
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3 3Tan. Peabunurtauusn

e [loBTOpsiem 6a30BbIN Kypc 1 AobaBasem BapuaHThbI:
e «Kopanuency,
o «[lopuan,
e «TpameTecy,
o «CaHXBaH,
o «CHeXHbIW rpnb»,
e «Arapuk»,
o «Meuntake,
e «bonetycy,
o «My3p»
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Mbl NPULLAN K BbIBOAY, YTO YPOBEHb A0KA3aTE/1IbCTB HEAOCTAaTOYHO
cuneH, yTobbl AenaTtb Kakme-nnbo YeTKkne BbiBOAbI, U AT HaM
/I b OCTOPOXKHOE NMpeanonoxKeHmne o Tom, YTo GapMaKOMYyHKTYpPa
MOXET NOMOYb 06/1erYnTb CBA3AHHYIO C pakom b6onb, gpyrne
PA3/1IMYHbIE CUMMNTOMbI, TAKUE KaK KMLLEeYHaa HENPOXOANMOCTb,
NKoTa, "mxopaaka, QOL. YTobbl noaTBEPAUTL STOT BbIBOA,
HeobxoanMbl Aa/IbHEULLIME TLWATENbHO CNJIAHUPOBAHHbIE U
NnpoBeaeHHble uccneaoBaHmA.
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Cancer Recurrence Prevention Program: Scientifically Carried Out by Urtilizing

Dynamic Tumor Marker Combination Assay

Tsuneo Kobayashi®”

Abstract

Background: Standard therapies are saving that cancer recurrence
prevention is difficult. Shelton L.N. reported that cancer cell is grown
up in the presence of both glucose and glutamine. So, dietary energy
restriction (DER) is useful tool of recurrence prevention. As the second
item, I have exploited herbal medicine (Sun Advance) which inhibits
the hallmarks of carcinogenesis. Now I have emploved detoxifying
therapy. As the 4th method, high dose of vitamin C therapy which
promotes the increasing of hydro-peroxide in cancer cell, I applied these
4 combinations of intervention method on the high risk of postoperative
cancer patients.

Method: Among 500 post-operative patients, 1 have selected 131
candidates who were classified into tumor stage IV and tumor stage V.
Among them, 104 members are intervened and 27 patients are classified
into control group.

Results: In control group, 559 have tendency to aggravating change.
Among intervened 104 members. 7. 7% are not prevented.

Keywords: Dietary energy restriction (DER), Herbal medicine (Sun
Advance), High dose of vitamin C, Detoxifying therapy., Recurrence
prevention program.

Onco
Rehab

by D" Kupov

*International cancer prevention center, Japan

Arxticle Infornmation

Arxticle Type: Rescarch
Arxticle Number: STASRILIS
Received Date: O2 May, 2018
Accepted Date: 10 May, 2018
Published Date: 21 May, 2018

*Corresponding author: Dr. Tsunco Kobayashi, MDD,
International cancer prevention center, Chiba city, Mihama-
ku Takasu 3-21-1, Japan. Tel: 043-306-2611_, Fax: 043-279-
4211; Email: 119924 vega ocn ne_jp

Clitation: Kobayvash: T (2018) Cancer Recurrence Preventuion
Program: Scientifically Camied Out by Unilizing Dynamiac
Tumor Marker Combmation Assay. Sch J Appl Scr Res. Vol:
1, Issa:- 2 (23-25)

Copyright: © 2018 Kobayash: T. This 1s an opcn-access
article distrmibuted under the terms of the Creative Commons
Attmbution License, which permits unrestricted usce,
distmibution, and reproduction in any medium, provided the
onginal author and source are credited

€©) PreventAge’



Discussion

As cancer tissue will develop just look like fetus
development, we should carry out suitable cancer
recurrence prevention program by means which solve
cancer nutritional control, solve lowering immune activity,
inhibit cancer angiogenesis and solve mitochondria
respiratory dysfunction because neoplasm is appeared by
immunological decreasing disease. Before clinical neoplasm
will be appeared, complementary and alternatively

medicine or holistic medlcnne would be effect]ve for cancer
recurrence preventxon. ; '

recurrence prevention programs are good interventions
which are depended upon the activation of natural healing
power different from chemotherapy and radiotherapy. We
should change the treatment not cancer attacking invasive
treatment, but contributed to promote natural healing
power. Most of cancer sacrifices are derived from cancer
recurrence in 60~70%. If our cancer recurrence prevention
programs are applied to the postoperative patients with
high risk, cancer patients will be secured.
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Given the continuing dispute over the role of
genetic abnormalities and protracted mitochondrial
respiratory dysfunction in carcinogenesis, what is
the core underlying entity?

Abstract

Background: For a long time, oncologists have believed that the mamn factors
underlying carcinogenesis are related to genetic abnormalities or protracted
mitochondrial respiratory dysfunction, which are core reasons for carcinogenesis
Thus, I want to discuss how to intend to demonstrate that mitochondria respiratory
dysfunction might be the true causal factor underlying carcinogenesis by presenting
evidence obtained 1in experiment in which specific herbal medicines are used to inhibit
the oxvgen respiration of cancer cells and cancer re-differentiation-inducing treatment

Volume | Issue 2 - 2018

Tsuneo Kobayashi

Iinternational cancer prevention center. japan

< r P = | ce: Tsuneo Kobayashi, International cancer
prevention center, Chiba city, 3-21-1 Takasu, Mihamaku, Chiba
city 261-0004, jJapan, . Tel O43-306-261 1. Fax O43-279-421 1.
Email fcl 992@& vega ocnune. jp

i1s exploited to return cancer cells to normal cells.
Received: June 01,2017 | Published: April 30, 2018

Methods:

First project: I have discovered a specific herbal medicine that selectively affects
cancer mitochondrial respiration function, and i1f this herbal medicine has an impact
on the hallmarks of cancer, then the results would demonstrate that carcinogencesis
origimates from mitochondrial respiratory dysfunction.

Second project: 1 exploited cancer re-differentiation-inducing treatment developed
S years ago.

So I could noninvasively treat cancer patients. This treatment was highly successtul
and didn"t require chemotherapy and radiotherapy.

Results: The herbal medicine (Sun Advance) had an impact on most of the hallmarks
of the cancer 1In basic medical experiments. Furthermore, successful results were
obtaimed for cancer patient treated with the re-differentiation-inducing treatment

Conclusion: Carcinogenes:is i1s a form of mitochondrial respiratory dysfunction
Therefore, primary cancer prevention and recurrence prevention programs should
advocate for life-style changes and re-differentiation inducing treatment
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LlecTtbaecaTt net Ha3aa OTTo Bapbypr nepBoHavyasnbHO Npeanoxxun, 4Tobbl a3pobHaa depmeHTauma
[/IFOKO3bl bbl/1a anndpeHomeHOM, NPeACcTaBAAWNM OAHY U3 CaMbiX PYHAAMEHTaIbHbIX Npobiem B
dU3NONOTMKM PAKOBbLIX KNETOK: KOTOPAA 3aK/II0YAETCA B HAPYLUEHUN UM NOBPEKAEHUN AbIXaTENbHOMN
ANCPYHKUMKN. HO MHOrME OHKONOMM CYMTAIOT, YTO KaHLLeporeHes BO3HMKAET N3-3a pAAa reHeTUYeCKux
aHomanun. CnaHm BenHxayc n AnaH An3eHbypr noaseprnm KpUTuke mHeHne Bapbypra. XoTa Peter
Pedersen n Thomas Seyfried et al. noka3anun, 4yto 3aTAXKHaA pecnUpaTopHaa ANCPYHKLMUSA MUTOXOHOPUN
ABNAETCA OCHOBHOM NMPUYMHON OCHOBHOIO KaHuUeporeHesa. Tem He meHee, 60/1blIas YacTb NyTaHULbI,
CBA3AHHOM C NPOUCXOXKAEHUEM pPaKa, BO3SHUKAET U3-3a OTCYTCTBUA €AMHON TEOPUU, KOTOpasa moraa bl
06beanHUTb pazHoobpasHbie HabaogeHnA o npupoae 3abonesaHusa. Thomas N Seyfried nokasan, 4to
H6ONbLIMHCTBO PAKOBbIX FEHHbIX AedEKTOB MOryT BO3HMKATb Kak nocaeayowmmn asnndeHomeH Nporpeccum
OMYX0/1M, @ HE KaK NPUYMHbI paKka. 2 XoTa B pamKax NPOEKTOB No reHoMy paka bbif1o pa3paboTaHO NoYTH
700 ueneBblX METOAOB JIEYEHUA, Ie4eHUe ANA NALMEHTOB C CONUAHBIMM ONYXONAMU He BbINo
pa3paboTaHO Ha OcHoBe 3TUX cTpaTerui. € Ixenimc YotcoH, HobeneBcKuit naypeaT, OTKPbIBLUUIA
apyxuenoveynyto IHK, HegaBHO NpeaaoXKUN yaenaTb 60nblle BHUMaHMA MeTabonamy paka. 2 MoHATHO,
4YTO NOBpPEXKAEHME MUTOXOHAPUIN, KOTOPOE Bbi3biBAaET NOTEPHO LMTOXpoma C U3 acCOLMMPOBAHHbIX
MUTOXOHAPUIN, NPUBOAUT K NOTEPE CNOCOOHOCTU NoABepraTtbCA anonTo3y. DKCNEePMMEHTbI NO
rmbpuamnlaymm noaTBepanIN, YTO HOPMasbHble MUTOXOHAPWUM 061a4at0T CNOCOOHOCTLIO NOAABAATH
MMUTOXOHAPUU pPaKa.
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Abstract

Diagnosis using a specific tumor marker is difficult because the sensitivity of
this detection method is under 209. Herein, a tumor marker combination as-
say, combining growth-related tumor marker and associated tumor marker
(Cancer, 73(7), 1994), was employed. This double-blind tumor marker combi-
nation assay (TMCA) showed 87.59 sensitivity as the results, but a low speci-
ficity, ranging from 30 to 76%9%. To overcome this low specificity, we exploited
complex markers, a multivariate analysis and serum fractionation by biochemical
biopsy. Thus, in this study, a combination of new techniques was used to re-
evaluate these serum samples. Three serum panels, containing 90, 120, and 97
samples were obtained from the Mayo Clinic. The final results showed 80-90%9
sensitivity, 84-85%0 specificity, and 83-889%0 accuracy. We demonstrated a notable
tumor marker combination assay with high accuracy. This TMCA should be
applicable for primary cancer detection and recurrence prevention.
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PakoBast TkaHb HA CaMOM JI€JI€ COCTOUT Specific tumor marker <:l Onco-fetal antigen

U3 TPEX KOMIIOHEHTORB: OMYXOJIEBBIN
crielu(PuIecKuii OMyX0JeBbIA MapKep
(oHKOMETAIBHBIN aHTUTEH = S- TM ),
OIYXOJIEBBIN ACCOLIMUPOBAHHBIN
OITYXOJIEBBIN MapKep
(OHKOILTAIICHTAPHBIN aHTUTCH = a-
TM ) 1 ommyxoaeBbId Mapkep,
CBSI3aHHBIN ¢ pocToM (g- TM ),
KOTOPBIN SBJISICTCA HHPOpMALUA O
PAKOBBIX KPOBEHOCHBIX COCY/IaX, TaK
KaK IUIOJ TAKXKE COCTOUT U3 TUIOAA,
IJTAICHTHI 1 XOPHUOHA.
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CEA, TPA, SLX, CA15-3, PSA, Span-1, etc ﬁ \

hyaluronic acid, ferritin, HCG, BMG,
IAP, sialic acid

Growth—related tumor marker <:| Cancer vessels

ALP isoenzyme parameters, Ribonuclease,
thymidine kinase
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BbiBOA,

® Mbl MOXXEM NPeoA0NETb BbICOKYHO YyBCTBUTENBHOCTb, HO HU3KYIO CNeuMUYHOCTb NP NEPBOHAYA/IbHOM
obcnengoBaHUK, UCMONBb3YA PA3/IMYHbIE KOMMNEKCHbIE OMYX0/1EBbIE MapKepbl, MHOTOMEPHbIA aHANN3 U
dpPaKUMOHUPOBAHME CbIBOPOTKM C MOMOLLLbIO Buoxmmmyeckom buoncumn. Mol morim 6ol nony4ynTb 6onee TOUHbIN
TMCA c BbICOKOM YyBCTBUTENIbHOCTbIO M BbICOKOM cneumduyHocTbto. ITa cuctema TMCA He umeet npobnem c
FOHOYHOWM cTeHON. Pak moKeT HbITb ANArHOCTUPOBAH B COOTBETCTBMM C ECTECTBEHHOM UCTOPMEN pPaKa, UCMONb3YA
AMHAMUYECKMN aHaNn3 KombuHaumm onyxonesbix mapkepos (TMCA), KoTopbin ABnAeTcs 6onee YyBCTBUTENbHbIM,
4YeM AMArHoCcTuKa usobparkeHnn. Mcnonb3ys aTOT METOA, Mbl MOXKEM M3b6eXKaTb HENPaBUIbHOM ANATHOCTUKMU
OLEHKU PUCKa paKa.

® B 1988 roay Ham yaanocb AOCTUYb AO0BO/IbHO BbICOKOM YYBCTBUTENBHOCTU K 0OHapyKeHuto paka (87,5%), Ho
OTHOCUTENbHO HU3KOM cneundpunyHocTn (30—76%) K cnenbim ob6pasL,am CbiIBOPOTKU, OTNPAB/IEHHbIM B HaLLy
nabopatoputo KnAMHMKom Mawmo B CLUA. C Tex nop Mbl UCMONb30BAAN Pa3/IMYHbIE CNOXKHbIE MPOU3BOAUNTENN
onyxonen, opmyny MHOroOMepHOro aHaansa n GpPakLMOHMPOBAHME CbIBOPOTKU C MOMOLLbIO BUOXMMUYECKOMN
buoncum Ha cnenbix 06pasuax CbiIBOPOTKM, OTNPABAEHHbIX U3 KAMHUKK Maio. B HacToAlee Bpema Mbl AOCTUINN
BbICOKOM YyBCTBUTENBbHOCTM (80—90%) 1 BbicOKoM cneumndudyHoctn (84—85%) anAa paHHEro BbIBAEHUA paKa C
MOMOLLIbIO CbIBOPOTKM C MOMOLLbIO Hallero KoOMOMHNUPOBAHHOIO aHanM3a mapKepa onyxonu (TMCA). 3T1a cuctema
TMCA nmeeT CXO0AHYH TOYHOCTb ANA PaHHEN ANArHOCTUMKK paKa Yy xutenen AnoHun n CLUA. Tenepb sTOT
AnHammnyeckun TMCA no3BossieT AMarHoCTUPOBaTb PakK C 6HobLLEN NEerKoCTbio N, BEPOATHO, C eLle MeHbLINMM
3aTpaTtammn. TMCA TaKkKe KaxeTca 6onee YyBCTBUTE/IbHbIM, YEM ANATHOCTUKA N306parkeHnin, U, NCNonb3ysa 3ToT
meToa,
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in vivo F3: 983-997 (2019)
doiz 10 21873/ invivo_ 11568

Review

Chemoprevention of Breast Cancer With Vitamins
and Micronutrients: A Concise Review

KEFAH MOKBEIL and KINAN MOKBEL

The London Breasr Institueare, Princess Grace Hospiral, I ondon. U _K._

A bstract. Nwumerows dietary components and viramins have
beernn forend ro inhibir the molecular evernrs and signalling
parhiways associatrted withh wvariows srages of breasr cancer
development. To idernrifyv the virtarmins and dietary miicrorniairiernis
rthar exert prorecrive ceffecrs against breastr cancer and define
rtheir mechanism of action., we performed a literatiere review of
irz vitro, animal and epidemiological stiedies and selecred rhe in
virro and animal stiedies with robiesr moleciddar evidence and the
epidemiological stiedies reporring staristically significanr inverse
associations for a breastr cancer-specific prorecrive efjecr. There
is sufficient evidence fForm in vitro, animal and epidemiological
Frrernrarn stiedies thar certain vitarins., stech as virtarmiine D3, folare.,
vitarmin B6, and bera carorerne as well as diertaryv micronistrienis.
sStecht as curcrermin, piperine., siwelforaphane. indole-3-carbinol.,
gquercetrin., cepigallocatrtechin zgzallare (EGCG) and omega-3
pPolviensatuwrared farrv acids (PUFAs), displav an antitiermnoral
acrivity against breast cancer and have rhe porential 1o offer a
narweral straregv for breast cancer chemopreventrion and rediuce
the risk of breasr cancer recurrence. Therefore, a sweppicmens
thar conrains rthese micronuiriernss, wesing rhe safesr form and
dosage showldd be investigared in fiawre breasr cancer
chemoprevention sriedies and as part of standard breast cancer
therapv.
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current treatment strategies include: i) resistance to drugs
treatment. i11) significant side-effects and 1ii1) cost. The high
incidence and limitations of therapeutic strategies underscore
the importance of pursuing prevention strategies that lack
significant adverse effects. Numerous dietary components
and vitamins have been found to imhibit the molecular evemnts
and signalling pathwavys associated with various stages of
breast cancer development and could. therefore. represent
potential strategies in breast cancer chemoprevention. A
major factor in the effectiveness of these components lies 1n
their natural. raw form. It should be highlighted that cooking
can cause considerable losses in essential vitamins and
micronutrients (3-7).

Materials and NMethods

We conducted a hteramare review of epidemiological stuadses reposrungs
breast cancer-specific risks in relation o serum levels of vitarmans and
micronutricents . f7rr vitro and amimal studies imvestigating the effects of
such micronuinents and vitarmans on breast tomours and breast cancer
cells were also imcluded 1in our search. Scarches were conducted usins
the PubMed scarch engine from inceptionn until May 2019 and the
following scasch terms were usced: "miicronuirients . vitamins., dict and
breast cancer . A total of 3793 absiracts thart fitted our imnitial seasch
criteria were further assessed for relevance and consistency and a total
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N3 uccneoosaHul in vitro, HaG ¥(UBOMHbIX U 3MUOeMUO0A02U4ECKUX UCCNe008aHUAX HA H00AX uMeemcs
docmamoy4YHO O0Ka3amesibCmae moz20o, Ymo ornpeodesneHHble BUMAMUHbI, MAKUe KaK

sumamuH D3,

¢onam,

sumamuH B6 u

bema-KapomuH, a makice numamersibHble MUKPO3/1eMeHMbl, MAKUe KaK

KYPKYMUH,

nMunepuH,

CynoopagaH,

UHO0s1-3-KapbuHos1,

KeepuemuH,

anueasnnokamexuH eannam (EGCG) u

omeaa-3 rnosuHeHacblWeHHble ¥upHoble Kucaomeol (MHMK), npoasansaom npomusoonyxonesyro
OKMUBHOCMb 8 OMHOWEHUU MOsI0YHOU Hesne3bl PaK U Mo2ym rnpeodsnorumb eCmecmeeHHYo
cmpamez2uro XUuMuornpo@uaakmuKu paka MosioMHOU Meesne3bl U CHU3UMb pUCK peyuousa paka
MO/I04YHOU Hcenesol.
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Brnnaxue KpaTkoBpeMeHHOro ronogaHnd Ha riedeHue paka

Crethanu ne [pooT , 1 XanHo Muin , 2 Awrobyc [Ix. M. BaH aep XyBEH , T Nayout P Kpoen 10

» WHudpopmauwa = ob = astope » [lpyUMedaHuA K cTaTeke » ABTOpCKME Npaea v MHdopMmaumna ob
OTBETCTBEHHOCTH

3Ta cTaThA UMTUROBANACHL APYTMMK cTaTeAMK B PMC.
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Bnuadve KpaTKOBPEMEHHOID ronodaHna Ha NepeHoCMMOCTE (Heo)
a0bHBAHTHOM XMMWoTEpanuK y naynedTos ¢ HE [BMC Pax. 2015]

BnuAaHve KpaTKOBPEMEHHOID ronodaHnA Ha KadecTBO HN3HK W
NepeHoCUMOCTE XMMUOTEpanuy ¥ naynedToe ¢ p [BMC Pax 2018]

lNonopadwe W guddrepeHUWansHAR XMMUOTEpaNeBTMYeCKan
3awuTa y NnauueHToR. [KneTtoyHbld yukn. 2010]

MocT NPOTUE AWETUYECKOTO OrPaHMYEHWA B KNETOYHOR 3allKuTe W
neYyeHnn paka: oT MOAENkLHLIX opradnuamos o r [OHkoreHoe. 2011]

€ PreventAge’



ObunbHbie n ybeautTenbHble JOKANHNYECKME JaHHbIe MOKa3biBatoT, YTo STF
MOXeT CHUXaTb TOKCUYHOCTb M OAHOBPEMEHHO YBENNYNBATb 3PPEKTUBHOCTb
LUMPOKOrO CreKTpa XMMMoTepaneBTUYECKUX areHToB. JJOKAMHNYECKME AaHHbIe,
CBMAETENbCTBYOWME O TOM, YTO STF MmoryT ycunmsatb 3PpPeKTbl Ny4eBOU
Tepanun n TKI, TaKkxKe aBnatoTca mMHoroobelatowmmm,. B KnnMHn4Yeckmnx
nccnenoBaHmAx STF BbiCTynaeT B KayecTse MHOroobeullatouwen ctpatermm ana
noBblweHnA 3PPEKTUBHOCTU U NEPEHOCUMOCTU XummnoTtepanmm. OH BbIrNAANT
6e30nacHbIM B KaYecTBe AONOJHEHMA K XUMMNOTEPANUN Y IKOAEN U MOXKET
YMEHbLINTb NO6oYHble 3P PeKTbl M noBpexaeHne [IHK B 340p0OBbIX KNETKax B
OTBET Ha XMMMOTEpPanuto. Tem He meHee, HeobxoaAMMbl AOMO/IHUTENbHbIE
nccnenoBaHmA, YTobbl TBEPAO «TBEPAO YCTAHOBUTL» YCTAHOBUTb KANHUYECKYIO
3P PeKTMBHOCTb M HE30MNaCHOCTD.
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Efna HenpocTo gaétcsa OHKOOOMNbHbIM.
TowHoTa, OTCYyTCTBME anneTuTa,
N3MEHUBLLMNCS BKYC 3HAKOMbIX NPOAYKTOB
— BCE 3TO U MHOroe apyroe He gaet
HOopMaribHO noecTb. A Beb UMEHHO Ang
nauneHToB Moaen nonyvyeHne nuwm
ocobeHHOo BaxHo! Kak e cebs BecTum,
Kakume CyLEeCTBYIOT npasunia? YTto MoXxHO,
a 4YTo Henb3a? PacckasbiBaeMm.
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1. CTapanTtecb nogaepxusaTtb 300pPOBbIN BEC

[TonbiTanTecb He HabupaTb U He cbpacbkiBaTb BEC B NPOLIECCE JIEYEHUS paKa.
[ueTta — He ny4dwas naes, Bedb NoTepst Beca YMEHbLUAET Balln 3HEpPreTu4eckme
3anacbl. XOTsl Mbl HE pa3 nucanu, 4to dunsnyeckasd akTUBHOCTb HE TOSTbKO He
BpedHa, HO N KpamnHe BaXkHa Ansi OHKoNauneHToB. A 30echb Aaxe pacckasanu,
KaK 3apsagka yonsaet pak Ha buonornyeckom yposHe: bit.ly/FB111019

Onco
Rehab €©) PreventAge

by D" Kupov


https://bit.ly/FB111019?fbclid=IwAR0-It5GkkqoqpWtJEMfn9FErO8TgrWcgLudvyEWpHnd4kK1i93ZyWXw_FA

2. ElubTe MHOro ManeHbKux Tpanes

Jlyywie Bcero pasgenntb CBOWM AHEBHOM paLMOH Ha 5-6 ManeHbKUX NN OYeHb
ManeHbKUX MPUEMOB MULLN. ITO NO3BOMNT JOCTAaBUTb B OpraHmn3am Heobxoammoe
KONTMYECTBO Kanopun, 6enkoB 1 rnosie3HbIX BELLECTB. TeM CaMbIM Bbl TAKXe
CHU3UTE PUCK HEKOTOPbIX «MOBOYEK»: Hanpumep, TowHoTbl. Kctatn, oanH peuent

TaKoM «MarieHbKOW UMM OMEHb MarieHbKOW» Tpanesbl Mbl NPUBOANIN BOT
TyT: bit.ly/FB030519
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https://bit.ly/FB030519?fbclid=IwAR2oRHeWvihoEm9e9Uyafj8F6fsdUqMWfbRy9r1q9VOCery7itXSy6LP2Qg

3. Beibupante nuwy, boratyto 6enkom

Benok nomoraet BOCCTaHOBUTBLCS MOBPEXAEHHbLIM KIeTkam Ballero opraHmama. OH
TaKXe yCUnmBaeT UMMYHHYIO CUCTEMY, YTO NonesHo B bopbbe ¢ pakom. CTapanTtechb
Ncnonb30oBaTb ANETUYECKNE NPOAYKTLI, boraTble 6enkomM. Hanpumep, anua, poloy,
ONETUYECKOE MACO (KypuULYy UM UHAOOLWKY), 00E3XNPEHHBIE MOSTIOYHLIE NPOAYKTHI,
OpEeLLKN U opexoBoe Mmacno, 606bl, Coto.
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4. Vicnonb3yuTte LenbHO3epHOBLIE NPOAYKThI

Takoun noaxod No3BONUT BaM NonyyaTtb 4OCTATOYHO YrneBo4oB U NULLEBLIX
BOJIOKOH, coxpaHsas aHepruto. IcTouHmnkn? KopmyHeBbin pyc, LiefilbHO3epPHOBbLbIE
X11ed U MakapOoHbl, a TaKXe... OBCSHKA,
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5. ElubTe oBOLWM U QPYKThI
BbibupainTe pasHouBeTHblE 0BOLWM U PPYKTbI, U CTapanuTeCb CbECTb HE MEHbLLE
nAaTn 80-rpaMMoOBbLIX NOPLIUA B OE€HD.
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6. OTKaXnuTecb OT BPEAHbIX KUPOB

[Mpnaétcsa Ha BpeMs nepectaTb eCTb XXUPHOE U XapeHoe, U NepenTn Ha BapéHoe

1 ne4yéHoe. VICTOMHMKN 300pOBOro Xunpa: ofiuBKOBOE Macsio, aBoKado, opexu,
CEMEYKM.
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7. OrpaHuybTe NnoTpebneHne cnagkoro

[TleyanbHO, HO drakT. Mbl gake He DyaemM roBoOpuUTb Ha TEMY «IUTAETCH NN paK
caxapomy. [JoctaToO4HO TOro, YTo crnagkme gecepTbl OObIMHO UMEKT HUBKYIO
NULLIEBYIO LLEHHOCTb 1 3aHUMAaIOT B BalLEM XXUBOTE MeCTO nosnesHon eabl. Mbl yx
He roBopuM o cnagkmx Hanutkax! Kctatn, nHrepecHoe o Hux TyT: bit.ly/FB110818
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https://bit.ly/FB110818?fbclid=IwAR17MfJ8jqsHfbnxm3B0DJdoNkmXPewHt1O6afFiwT2QPsCIKHtLGmhtaiw

8. lNente MmHoOro Boabl

Bocemb cTtakaHoB no 250 MnnnunnuTpoB, UTOro Asa nuTpa B AeHb. [1pnyem,

TONMbKO HanMTKM 6e3 KodenHa: TO eCcTb, Ya n Kodpe He B CYET. [locTapanTtechb uUx
BOOOLLEe n3berartb, BeAb KOPENH BbIBOAUT XUOKOCTb N3 OpraHm3ma.
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9. lNo3aboTbTeck 0 nuuLEBON DE30MNaCHOCTU
MowuTte pykn nepen NpUrotToBlieHWEM NULLM, NCMOSMb3YNTE pa3Hble

pasgenoyHble OOCKM AN Msica U OBOLLEN, NPaBUMbHO XpaHUTE roTOBYIO eay —
000 BCEM 3TOM M MHOIOM ApPYrom Mol y>ke nogpodHo nucanwu: bit.ly/FB011119
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https://bit.ly/FB011119?fbclid=IwAR3IFO-tWZuOtYnHF4XhoDIpxi6ElWuqOZBJej6zCC0P8WGrhZPJd_l37ic

10. Cnegnte 3a rurMeHoOM NonocTu prta

XumuoTepanus n nydyesasi Tepanms npuBoasaT K MHOXeCTBY NOOOYHbIX 9d0(EKTOB,
MeLlaLWmMX HopMasribHOMY nuTaHuto. HacTel npumMep — cToMaTuT, ObiBaloT U
npobriemMbl € rnotaHneM. HYuctmnte 3ybbl MArkKOW MM O4EHb MSATKOM 3yOHON LLIETKOW
nocrie Kaxgoro npuema nuwin. I nonb3yntecb 3yOHOM HNTbLIO, €CINU HET BbICOKOIO
pucKa KpoBOTEYEHUN (HanpMMep, Npu HU3KNX TpoMboLmMTax UIn rninoxom

CBOpaynBaeMoCTu KpoBu). BoobLue o npegoTBpalleHnn n nedeHnm ctomaTtmTta Mol
nucanun He paas: bit.ly/FBctomartur
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https://bit.ly/FB%D1%81%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%82?fbclid=IwAR047zeeIgrAlczjSB-3gv8AkzO1YXPFtemXPTgp2zsUq5gLJHuavlzSGws
https://bit.ly/FB%D1%81%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%82?fbclid=IwAR047zeeIgrAlczjSB-3gv8AkzO1YXPFtemXPTgp2zsUq5gLJHuavlzSGws

11. YTOYHUTE Y CBOEro Bpaya, HyXHbl i1 Bam BA[lbI
Kak npasuno, nppem BuTaMmMHOB, MUHEPASIOB N BUTAMWUHHbLIX KOMIMEKCOB He

pekoMmeHaoBaH. XoTs ObIBaAlOT N UCKIToYeHns. Mbl ocBellanu aTy
Temy: bit.ly/FB_280119
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https://l.facebook.com/l.php?u=https://bit.ly/FB_280119?fbclid%3DIwAR0em7x-yNv4BzRADd8NUflsIE0HoiJ2nzsBo9L3Y9AMoCAbC-0Wxs-hVzc&h=AT3cLS7ew06EQP2Ed9FPNId3dyLkeuKZhbUYKqx_tL2VsL_UMf567r9Z1BUrvKFp3jq2gd8AWNuXdxSf08zb6MPLjr-4ivzwhcpQZKPCaUzRDixtqjLJYOLeij5WEKUL07oCAKIPXw

12. NenTte MmeHbLUe ankoronsa unn He NnenTe BoBce

AnKorosib BbIBOOUT N3 OpraHn3ma HYXXHY eMy BOAY U NOAABSIAET CTOSIb BaXHYHO
NMMMYHHYI0 cnuctemy. He roBopsi y>ke o cBa3un ankorons n paka: bit.ly/FB180119
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https://bit.ly/FB180119?fbclid=IwAR3YrnporKov6z5y1cJJysYSs5WkXLlSAEVmYRnUTkUW8xHKMxUDiX5x7X8
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High-dose vitamin C enhances cancer immunotherapy

Alessandro Magri'->", Giovanni Germano'->", Annalisa Lorenzato'-?, Simona Lamba?, Rosaria Chila'-, Monica Montone?, Vito
Amodio-?, Tommaso Ceruti®, Francesco Sassi?, Sabrina Arena'-, Sergio Abrignani®®, Maurizio D'Incalci*, Massimo
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N3BecTHO, 4yTo BUTamuH C (VitC) HenocpeacTBEHHO BAMAET HA POCT PAKOBbIX KNETOK B AOKAMHUYECKUX
MOAENAX, HO KIMHUYECKUX A0KA3aTeNbCTB €ro NpPoOTUBOONYX0NeBOM 3PPEKTUBHOCTM Mano. Kpome
TOro, ABndaeTcA M u Kak VitC moagynmnpyet npoTMBoonyxoanesble MMMYHHblEe OTBETbl, B OCHOBHOM
HEeM3BeCTHO. 34eCb Mbl MOKa3biBaeM, YTO MOJHOCTbIO KOMMETEHTHAA MMMYHHAA cMcTeMa Heobxoanma
AN MaKcMmunsaumm antunponmedepatusHoro apdekta VitC B onyxonax MoNoO4YHOM Kenesbl,
KOJIOPEKTaNIbHOro paka, MelaHOMbl U NOAKeNyA04YHOM Kenesbl Mbliwn. Boicokne ao3sbl VitC
MOAYANPYIOT UHOUNBTPALUIO MUKPOOKPYKEHUA OMYXOAN KNETKAMU MMMYHHOM CUCTEMbI U
3amMeAT POCT paKa B 3aBUCUMOCTM OT T-KneToK. VitC He TONbKO ycunneaeT LUTOTOKCUYECKYIO
aKTUBHOCTb a4anTUBHO NepeHoCUMbIX T-kneTok CD8, HO TaKXe B3aMMOAEeNCTBYET C UMMYHOTETaNmMemn
KOHTPOJIbHbIX TOYEK NPU HEKOTOPbIX TUNax paka. KombuHaumsa VitC u ICT moxkeT 6bITb
n3nevymsatroLenana onyxonem ¢ BbICOKOM MyTaLUMOHHOM Harpy3Komu.
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67 Research Article

A dose-response meta-analysis of green tea

0 - .

consumption and breast cancer risk

o dete Yanli Wang, Yanyan Zhao, Feifei Chong, Mengmeng Song, Qiuyu Sun, Tiandong Li {2, ...show all

42 Received 30 Sep 2019, Accepted 09 Jan 2020, Published online: 20 Jan 2020

Altmetric M) Check for updates

&k Download citation https://doi.org/10.1080/09637486.2020.1715353

Bj Full Article [l Figures & data & References Supplemental k6 Citations Ll Metrics = Reprints & Permissions - g 0 E +

Abstract

Whether drinking green tea (GT) could reduce the risk of breast cancer (BC) is still controversial. The
search was performed using PubMed, Embase and Web of Science databases. The generalised
least square method and constrained cubic spline model were performed to assess the dose-
response trends between GT consumption and BC risk. The attributable risk proportion (ARP) was

also calculated. A total of 16 studies were included and the pooled relative risks was 0.86 (95%Cl:
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Bonpoc o Tom, MOXeT nn ynotpeodneHune 3eneHoro 4as (GT) CHU3NTbL pUCK pasBUTUS paka MOSTOYHOM
xenesbl (BC), octaeTtcsa cnopHbIM. [Nonck nposoannica ¢ ucnons3oBaHnem 6as gaHHelx PubMed,
Embase n Web of Science. O606LeHHbIN METOO HAMMEHBLLMX KBAApPaToB N MOAENb OrPaHNYEHHOIO
Kybu4yeckoro cnsianHa oblfin BbINOSTHEHbI AN1S1 OLEHKM TEHOEHUNI 003a-9ddeKT mexay
notpebnenmnem I'T n puckom bK. OTHOCcHuTENbHas gons pucka (ARP) Takxke Obina

paccuuTaHa. Bcero Obino BkNtoYeHo 16 nccnegoBaHnn, n o6beguHEeHHbIE OTHOCUTENBHbIE PUCKN
coctaBsunn 0,86 (95% AW: 0,75-0,99) ans pucka bK npu cambix BEICOKMX N CaMbIX HU3KNX YPOBHAX
notpebneHua I'T. MNMotpebneHne GT (P ,ermmeiocrs = -110), ynotpebnernne GT neT ( P ,emmeitiocts =
.393) n puck bK obinn oTpryatensHO NIMHENHO KoppenupoBaHbl. Kpome Toro, pesynbraTtbl ARP,
npoaemMoHcTpupoBaHHble B Kutae, nokasbIiBaloT, YTO noau, kKotopble nbioT GT, He cTpaparoT
ot BC, 23,5% KOoTOopbIX MOXHO OTHecTu K ynotpeoneHuto GT. B 3aknio4yeHune cnegyetr
OTMEeTUTb, 4YTO ynotpebrieHne I'T MOXeT OoKa3aTb NOJIOXKUTENbHOE BIIMSIHUE HA CHUXKEeHUe
pucka BK, ocobeHHO npu AnntenbHbIX BbICOKUX A03axX.
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T-KNEeTKn MMEIOT «PeLenTopbl» HA CBOEN MOBEPXHOCTU, KOTOPLIE NO3BONSAT UM «BUOETb» HA XUMUYECKOM
YPOBHE.

Komanga Kapandodpa obHapyxuna T-KNeTKky n ee peuenTtop, KOTopble MOryT HaxoauTb U youBaTb LLUMPOKNN
CMNEeKTP pPaKoBbIX KMNETOK B flabopaTopuu, BKIOYash KNETKMN paka Nerkmx, KoXn, KpoBU, TOSICTON KULLIKN,
MOJIOYHOW XKerne3bl, KOCTEW, NpeacTaTenbHON Xernesbl, ANYHUKOB, MOYEK U LLUEVKU MATKM.

BaXHO, 4YTO OH OCTaBwU HOpMarbHbIE TKAHU HETPOHYTLIMN.

Kak MMeHHO 3TO NpoucxoauT, BCE eLle U3y4aeTcs.

ITOT cneunuyecknt T-KNeTouHbIN peLenTop B3anMOOeNCTBYET C MoreKkyrnoun, HaseiBaemon MR1, koTopas
HaXoOUTCA Ha NOBEPXHOCTU KaXKOoW KIETKN YerioBe4YeCcKoro opraHmama.

Cuutaetcs, yto MR1 curHanusupyer o6 nckaxxeHHomM Metabonmame, npoucxoasiiemM BHYTPMU PakoOBOM
KNeTKU, B UMMYHHYIO CUCTEMY.

«MbI nepBble, KTO onucan T-KneTky, kotopaa obHapyxuBaeT MR1 B pakoBbIX KfeTKax, Yero paHblue He 6bIn0,
9TO NEPBLIN B CBOEM poaey, - ckadan BBC nccneposatens Mappu onToH.
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N3MeHeHune CtapeHuna C NoBbllWEeHHbIM PUCKOM Pa3BUTUA PaKa

CONMNMIMULUOOMNICATIOMS

A RTICLE
oren

Temporal imhibition of autophagsy reveals
segmental reversal of ageing with
iNncreased cancer risk

Liarm [ Cassidyﬂg}", Aandrews RO "r’cung", Christopher MNM.J. Y ourns 2, Elizabeth J. Soilleux>, Edward Fielder?,
Bettina M. Weisand®>%, Anthony Lagnado®®, Rebecca Brais”, MNMicholas T. Ktistakis®, Kimberley A Wiggins®,
Katerimna Pyrilloua ., Murray C.H. Clarke®, Dianmna Jurka =9, Joao F. Passos*>5% & Masashi MNaritaq 1-10~

Aavtophagy is an imMmportamnt cellular degradation pathway with a central role in metabolism as
wwell as basic quality control, two processes imnextricably linked to ageing. A decrease in
autophagsy is associated wwith imncreasing age, yvet it is unkmnowwn (if this is causal in the ageings
Pprocess, and whether autophagy restoration canmn counteract these ageing effects. Here we
dermonstrate that systemic auvutophagyw inhibition induces the premature acquisition of age-
associated phenotypes and pathologies in mammals, Remarkably, autophagy restoratiomn
Pprowvides a near complete recowvery of morbidity amnd a significamnt extension of lifespan;
howewer, at the molecular lewvel this rescue appears incomplete. IMmportantly autophasywy-
restored mice still succurmb earlier due to an increase inNn spontamnecous tumMmour forrmation.
Thus, our data sugsest that chronic autophagy IiNnhibition confers am irreversible increase in
carncer risk amnd wunNncowvers a biphasic role of avtophagy iNfn cancer developrment beimngs both
turmour suppressive and oncogenic, seguentially.

! University of Cambridge, Cancer Research UK Cambridge Institute, Robinson Way, Cambridge CB2 ORE, UK. ? Leicester School of Allied Health Sciences,
Faculty of Health & Life Sciences, De Montfort University, Leicester LE1 SRR, UK.  Department of Pathology, University of Cambridge, Tennis Court Road,
Cambridge CB2 1QP, UK. *Institute for Cell and Molecular Biosciences, Newcastle University Institute for Ageing, Newcastle University, Newcastle upon
Tyne, UK. ®Department of Physiology and Biomedical Engineering, Mayo Clinic, Rochester, MN, USA. ®Robert and Arlene Kogod Center on Aging, Mayo
Clinic, Rochester, MN, USA. 7 Department of Histopathology, Cambridge University Hospitals NHS Foundation Trust, Cambridge, UK. ® Signalling
Programme, Babraham Institute, Babraham, Cambridge, UK. ? Division of Cardiovascular Medicine, Department of Medicine, University of Cambridge,

Onco Addenbrookes Hospital, Hills Road, Cambridge CB2 0QQ, UK. '° Tokyo Tech World Research Hub Initiative (WRHY), Institute of Innovative Research, Tokyo
Institute of Technology, Yokohama, Japan. *email: Masashi Narita@cruk.cam ac.uk
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Aytodarua un pak: pro et contra

Pe3ynbraTtbhl NOATBEPKAAOT TEOPUIO, YTO CHUXKEHUE ayTOParmm A0CTAaTOUHO,
4TOObl BbI3BaTb HEKOTOPbIE MOJIEKYNAPHbIE N PEeHOTUNUYECKUNE
XapaKTEePUCTUKN, CBA3AHHbIE CO CTapEHMEM MAEKOMNUTAIOLWMX, BKAOYAS
PA3BUTUE BO3PACTHbIX 3a001€BAaHNN N COKPALLEHUE NMPOAOAKUTENBHOCTHU
XU3HW. 30ecb cneayetr OTMETUTb, YTO HawM Mmbilwn Atg5i peHokonmpytoT
apyrme moaenmn ctapeHus, obycnoBaeHHble HaKOMNIEHMEM MOBPEXAEHNN U, B
YAaCTHOCTU, MUTOXOHAPWUANbHON ANCHYHKLMEN, OAHAKO eLle HeEM3BECTHO, byaeT
NN U3meHeHa GYHKUNA MUTOXOHAPUN B 3TON cuTyaummn. Kpome Toro, mbl He
MOXEM UCKNHYUYNTb CUHepreTudyeckme spPeKTbl JOKCULMKANHOBBLIX MODOYHbIX
3P PeKTOB C UHTMOUPOBaAHUEM ayTOParmm, Tak Kak TaKoe CPaBHEHUE C APYTMMU
NHOYLUMOEeNnbHbIMN Moaenamm noTpeboBanochb Obl ANA NCKAOYEHMNA STOU
BO3MOKHOCTMW.
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AyTodharns aBnaeTcs BaXXHbIM NyTeEM KIeTOYHOU Aerpagauun ¢ LeHTparbHOM posibio B
meTabornmame, a Takke B 0a30BOM KOHTPOSe KadecTBa, ABYX MnpoLeccax, Hepa3pbiBHO CBA3aHHbIX
CO CTapeHneM. YMeHbLUeHne ayToarmm cBa3aHo C yBernnyeHmnem Bo3pacTta, O4HaKo HEU3BECTHO,
ABMNSAETCA NN 3TO NPUYMHON B NPOLIECCE CTAPEHUA U MOXET N BOCCTAHOBMNEHME ayTodharmm
NPOTMBOOAENCTBOBATb 3TUM 3(PdreKkTam cTapeHus. 34eCb aBTOPblI AEMOHCTPUPYIOT, YTO
NHrMOMpoBaHMe CUCTEMHON ayToarnun Bbi3biBaeT rnpexageBpeMeHHoe NprodbpeTeHne Bo3pacTHbIX
doeHOTUNOB 1 Natonornn y mrnekonutarowmx. lNprumeyartensHO, HTO BOCCTAHOBSIEHME ayTodharmu
obecneymBaeT No4vTU NOSIHOE BOCCTAHOBIIEHME 300POBbLSI OT DOSE3HEN CTAapPEHUS N 3HAYNTENBHOE
yBennyeHue rnpoaormKUTENbHOCTU XN3HW; OOAHAKO Ha MOJSIEKYSIAPHOM YPOBHE 3TO BOCCTAHOBMNEHME
KaXkeTcs HenomnHbiM. BaXkHO OTMETUTL, YTO MbILLW, BOCCTAHOBMEHHbIE MPU NOMOLLM ayTodoarmu,
nogaarTca CNOHTaHHOMY 0bpa3oBaHMIo onyxonen. Takum obpasom, 3T JaHHbIE CBUAETENBLCTBYIOT
O TOM, YTO XPOHUYECKOe TOPMOXKeHUue aytTodarum npmBoAUT K HeobpaTUMOMY yBEJIUYEHUIO
pUCKa pa3BUTUA paKa U pacKkpbiBaeT AByXdra3Hyro ponb aytodarnm B pasBMTUM paka,
ABNAIOLWYOCA OQHOBPEMEHHO NoAaBnAKLWEen onyxorib U OHKOreHHOM.
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Bbl10 NpeaioxKeHO HECKO/IbKO PEXUMOB YBENYEHUSA NPOAOIKUTENBHOCTM XKU3HN U 340P0BbA
MJIEKOMUTAKOLMX, TAKUX KaK OrpaHUYeHne Kasnopu nnm papmakonornyeckas moaynaumvs, ana
BO34EeWNCTBUA HA HUX NocpeacTBOMm perynaunmn aytodarmn. OaHako 3Tn sPpPeKTbl TaKKe HOCAT
NNENOTPOMNHbIN XapaKTeP U U3SMEHAKOT MHOXECTBO K/IETOYHbIX NPOLLECCOB, AeNaA HEBO3MOXKHbIM
AEKOHBOJIOLUUIO N NPUNUCbIBaHNE ponn aytodarmm B 3TUX YC10BMAX. XOTA NOCNeAHMNE TeHEeTUYECKME
MOAENIN, KOTOPble HENPEPbLIBHO CTUMY/IMPYIOT ayTOParmnyecknii NOoToK B TEYEHMNE BCEM KU3HMU,
NPOAEMOHCTPMPOBANN YBENUYEHNE NPOAOIKUTENBHOCTM XKU3HU U 300P0OBbA B CUCTEMAX
MJIEKOMUTAOWMNX, HEACHO, ABNAETCA /N YIWepb, HaHeCeHHbIN noTepen aytodparnm, A40CTaTOYHbIM ANA
YCKOpPEHMS BO3pacTa U MoXKeT bbiTb 0bpalleH BcnaTb. ECam TepaneBTUYECKME CXEMbI Y NHOAEN A0/KHbI
ObITb YCTAaHOB/IEHbI B 6O0N€ee no3gHem BO3pacTe, Noc/e TOro, Kak aytodparmyeckoe NoBpexXaeHme
HaKan/MBaeTCA, BbIACHEHME CNOCOOHOCTM BOCCTAaHOB/IEHMA ayToParmm BOCCTAaHOBUTb 3TO NOBPEKAEHUE
ABNAETCA KPUTMYECKMM. B Hallen moaenm nokasaTenm CMCTEMHOro BocnaneHmsa n cnaboctm nokasanm
3HAaYUTE/IbHOE yAy4ylleHUe NPU BOCCTaHOBAEHUWN ayTodarmm, YTo NPUBENO K YBENNYEHUIO
BbI)kMBaemocTn. OiHaKO, XOTS HEKOTOpPble TKaHU (TO eCcTb NeYeHb U cepaLe) NoKasaau
MAKPOCKOMMYECKYHO HOPMAaNM3aumio, AanbHEULWNUNA aHANN3 BbIABUI COXPAaHEHNE NATONOMMYECKMX
deHoTMnoB. Halwiu pe3ynbTaTbl NOKA3biBalOT, YTO MApPKepPbl CTapeHuna, Takme Kak TAF, nau
MaKpoCKonuyeckme GeHOTUMbI, TaKNE KaK ceaeHmne n Kndos, MoryT He NONHOCTbH BOCCTAHOBUTLCA.
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Haw HeoXnaaHHbIN BbIBOA, O TOM, YTO BpEMEHHOE MHInbuposaHue aytodarnm
npeapacnonaraeTt K YCUNEHUIO Pa3BUTUA ONYXO/IN, AaeT NOTEHLMANIbHOE FreHETUYECKOoe
06bACHEHME KOHTEKCT-3aBUCUMOW POn ayTodarmm B OHKOreHese: T.e. aytoPparna moxket
ObITb Cynpeccopom onyxoau Uaun onyxosbto npomoyTep, Heobpatumoe nospexaeHue,
BbI3BaHHOEe MHIMbnpoBaHnem aytodarmmn (Hanpumep, HeCTabnibHOCTb FEHOMA), MOXKEeT
npuAaaTb ONyXo/J1€BON BOCMNPUNMUYMBOCTHU, B TO BPEMA KaK ayToParmyeckana akTMBHOCTD,
BO3MOKHO, Heobxoanma ana GaKTUYEeCKoM 3/10Ka4eCTBEHHOM

TpaHcPopmaummn. KnnHMYecKkoe 3HaYeHMe HaAWKUX AAHHbIX HE OFPaHUYNBAETCA COCTOAHMEM
NOXXMN0ro Bo3pacta. [ToCKONbKY HEKOTOPbIe NAaTOPU3NONOTMYECKME COCTOAHUSA, TAKME KaK
OXKMPEHUE, CBA3AHbI C HEAOCTATOYHbIM YpoBHEM ayTodarmu, 6bi10 6bl UHTEPECHO
onpeaennTb, COXPAaHAT N Nt0AN, CTPaAaoWNE OXKUPEHUEM, MOBbILWEHHbIM PUCK PAa3BUTUA
OMNyXOaM AaXKe NMpu noTepe Beca No CPaBHEHUIO C NONYNALUMAMU, HUKOTAA HE CTPAAAoLWLLMMMU
OXKMPEHUEM.
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ALanTaunA paKa

YueHble KanndopHuiickoro yHnsepcuteta B CaH-[Inero BbIACHWAM, 4TO B ONYXONEBbIX KNETKax B 306uanm
COLePKaTCA KO/bLEBble MONEKY/bI BHEXPOMOCOMHOM [IHK, KOTOpble MIPpatoT KAoYEeBYIO PO/b B CNOCOBHOCTM paka
conpoTuBAATbCA ledeHunto. O6 aTom coobLaeTcs B npecc-pennse Ha cante MedicalXpress.

Uccneposatenu npoaHannsmposanm Konbuesyto AHK ¢ nomolblo CEKBEHUPOBAHMA, KOTOPOE NO3BOAAET
YCTAHOBUTb HYK/IEOTUAHYIO MOC/AeA0BaTEeIbHOCTb (NePBUYHYIO CTPYKTYPY) MmoneKkynbl. Mo aToin
nocsen0BaTe/IbHOCTU OblNa PEKOHCTPYMPOBAHA YiKe TpexmepHas cTpykTypa AHK, a Takke KapTuHa
3MUreHEeTUYECKON perynaummn, KoTopas BAUAET Ha aKTUBHOCTb reHOB.

Okasanocb, 4To Konbuesaa [JHK B pakoBbIx KNETKax XxapaKTepu3yeTca BbICOKOW aKTUBHOCTbIO, YTO CNOCO6CTBYET
CUHTEe3y $aKTOPOB POCTa U APYrMX COeAUHEHUI, CMOCOOCTBYOLWMX Pa3BUTUIO onyxonei. 3Ta popma AHK

HEeTUNWUYHA ANS YeNI0BEYECKUX KNEeTOK, HanomunHaeT [1IHK y 6akTepuit n obHapykmBaetca B 50 npoueHTax cay4yaen
paka.

CymnTtanocb, 4to BHexpomocomHasa AHK BcTpeyaeTca peako, Ho B uccnegosanHnm 2014 roga MNon Muwens (Paul
Mischel) n ero konnern obHapyskunu, 4to [IHK nrpaet LeHTpanbHYo PO/b B IEKAPCTBEHHOMW YCTONYNBOCTU
HEKOTOPbIX ONYXONEeN rofIoBHOro mo3sra. MNpu aeneHnn aedbeKkTHOM KNETKN A0UYEPHME KNAETKMN NMOAYyYatoT cpasy
HECKO/IbKO KOMWUI OHKOreHoB, 4YTo obecnevnsaet 6onee BbICTPYO 3BONOLMIO. DTO OTIMYAETCA OT 0ObIYHOIO
MMUTO3a, MNP KOTOPOM MNPOUNCXOAMUT KOMUPOBAHNE TONIbKO XPOMOCOM.
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Cancer immunotherapy through the prism of adaptation: Will Achilles catch )
the tortoise? updaied

Igor Y. Malyshev™"* Larisa V. Kuznetsova®, Stefania Mardente®

* Laborotory of Cellular Biotechnologies, Scientific Research Institute of Medicine amnd Dentistry, A. L Yevdokimov Moscow State University of Medicine and Dentisory,
Delegatskaya Ulitsa, 2041, Moscow 127473, Russia
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© Department of Experimental Medicine, University Sapicnza, Piozzole Aldo Moro S5, 0185 Rome, Tly

ABSTRACT

There is no secret that despite the rapid development of new methods of cancer therapy, we still are not able to completely destroy the tumor. Every time we attack
the tumor, the tumor neutralizes our attempts. Carcinogenesis can be presented as a tree whose branches are different pro-tumor mechanisms and whose trunk is a
biological phenomenon that “feeds" those branches. A tree can be destroyed in two ways: either by cutting a branch for a branch without a guarantee that new
branches will not grow, or cutting down the trunk and letting the branches wither away. To cut down the trunk, it is necessary to understand the nature of the
biological phenomenon, which helps the tumor to avoid attack by the immune system, drugs and immunotherapy. The clue is that the pro-tumor mechanisms are
united by one goal — to increase the resistance of the tomor cell to immune factors and drogs. A phenomenon that improves cell resistance is well known in biology
adaptation. If the immunity does not immediately destroy the tomor cell, the cell begins to adapt to it. Our hypothesis is that short range adaptation to immune
factors plays a role in the formation of tumor tolerance for immunity and immunotherapy. This gives rise to the idea of reducing the survival of tumor cells by
disrupting adaptation mechanisms. Indeed. “turming off” the immune system for a period of tme before therapy and applying immunotherapy only to tumor cells that
hawve lost their increased resistance could be a new approach to increase the effectiveness of immunotherapy.
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He ceKkpeT, 4To, HecmoTps Ha BbICTPOe pa3BUTME HOBbIX METOAOB NeYEHUA PaKa, Mbl A0 CUX MOP HE MOXKEM
NONHOCTBbIO YHUUYTOXKUTb ONYX0Nb. KaxKabin pas, KOrga Mbl aTakyem Onyxosb, ONyX0/b HENTPANMU3YET HaLUK
nonbITKN. KaHueporeHe3 moXeT bbiTb NpeAcTaBAeH B BUAE AepeBa, BETBU KOTOPOro ABAAKOTCA Pa3/INYHbIMMU
NPOOMNYyX0/aeBbIMN MEXaHN3MaMU, a CTBOJ1 ABNAETCA BUNOIOTMYECKUM AABJIEHNEM, KOTOPOE «MUTAET» 3TU

BeTBU. [lepeBO MOKET ObITb YHUUTOXKEHO ABYMA crocobamm: nnbo cpesas BeTKy AnA seTsn 6€3 rapaHTUm Toro,
4YTO HOBbIE BETBM He byayT pactu, Anbo cpesan CTBON M NO3BONAA BETBAM yBAAaTb. YT0bObI CpybUTL CTBOA,
HeobxoaMMOo NOHATbL NpMpoay BMONOrMYEecKoro ABIEHMA, KOTOPOE NOMOraeT ONyxoam n3berkaTb aTakm Co
CTOPOHbI UMMYHHOMW CUCTEMbI, NEKAPCTB U UMMYHOTepanuun. NoacKaska B TOM, YTO NPOOMNYX0/aeBble MeXaHU3MbI
0bbegMHEHbI O4HOMN LE/bto - NOBbICUTb YCTOMUYMBOCTb OMYXO/IEBOM KNAETKN K UMMYHHbIM GaKTOpam U
nexkapcrteam. PeHomeH, KOTOPbIM NOBbILWAET YCTOMYMBOCTb K/IETOK, XOPOLLO M3BECTEH B BLonornm -

apgantauma. Ecam ummyHUTET He cpa3y pa3pyLlaeT ONyXOJIEBYHO KNETKY, KNeTKa HauynHaeT aaanTMpoBaThCa K

Hen. Hawa rmnoTtesa 3aK/i1to4YaeTca B TOM, YTO af4anTauma Ha KOPOTKUX PACCTOAHMAX K UMMYHHbIM dpaKTopam
nrpaet posib B GOpMUPOBAHUN TONEPAHTHOCTM OMYXON K UMMYHUTETY U UMMYHOTEPanun. 3To NOPOXKAAET NAELD
CHUXKEHMUA BbIXKMBAEMOCTN OMNYXONEBbIX KNETOK NYyTEM HAPYLIEHUA MEXaHM3MOB aganTaumn. encTesmtenbHo,
«OTKNOYEHNE» NUMMYHHOMW CUCTEMbI HA BPEMSA A0 Ha4vana Tepanmu n NnpUMeHeHUe UMMYHOTEPaNuUn TONbKO K
OMyX0/1IEBbIM K/IETKAM, KOTOpPble NOTEPANN CBO NOBbIWEHHYIO PE3UCTEHTHOCTb, MOTMYT CTaTb HOBbIM NOAXOA0M K
NOBbIWEHUIO 3OPEKTUBHOCTU MMMYHOTEPANUN.
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CuTyauma HaNOMMHAET NapagoKc apesHerpeveckoro punocoda 3eHoHa 0 HesycneLwHbIX
nonbiTKax AXunaaa AorHaTb Yepenaxy - K Tomy BpemeHu, Koraa Axmnnec aobupaertca go
MecCTa, rae bblnia yepenaxa, Yepenaxa yXe HeMHOro onepeanna ero. Kak sto Hu
napagoKcasnbHO, 3TO TaK, eC/IN NPeAnoNoKUTb, YTO Axmnnnec 6exKut

AVCKpeTHO. [TpoTneBoonyxonesas Tepanma paspabaTbiBaeTca « AUCKPETHO» B COOTBETCTBUM
C NPUHLUMNOM «KaK TONbKO OBHapy*KeH NPOoOonyxo/ieBbln MexaHU3Mm, pa3paboTtante
NEeKapCTBO ANA ero noaassieHna». MHrMbUTopbl KOHTPONbHbIX TOYEK ABAAIOTCA NOCAEAHUM
npumepom. OgHaKo, Kak TosibKo Bpay nogasnaeT PD-1 n CTLA-4, onyxonb cMHTe3npyeT
Apyrue KOHTpOo/ibHble TOYKU, Hanpumep, VISTA, NapagoKkc 3eHOHa npeanonaraeT, YTo uesb
Tepanumu AO0NXHA BbIXOAUTb 33 PAMKM BO3MOKHOCTEN ONYX0/U, YTODbI BbIPOBHATD
TepaneBTnYecknit addeKT. [Ina 3Toro Bam HYXKHO NOHATb, Kakne buonornyeckme ABNEHUS
AENaoT 0NyX0/1b YCTOMUYMBOM K PA3/IMYHBbIM arpeccMBHbIM GaKTOpam U MOMOYbL eu
n3bexatb npecnegoBaHUss UMMYHHOW CUCTEMBI.
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KaHueporeHe3 MoOXeT ObITb NpeACcTaBAEH B BUAE AepeBa, BETBU KOTOPOro ABAAKTCA
Pa3/IMYHbIMM NPOONYXONEBLIMU MEXaHU3MAMMU, @ CTBON ABASETCA OBUOOTMYECKUM
AB/IEHUEM, KOTOPOE KMUTAET» 3T BeTBU. [lepeB0o MOXKET ObITb YHUYTOXKEHO ABYMSA
cnocobamu: nnbo cpesana BeTKy ANs BeTBM 6e3 rapaHTUmM TOro, YTO HOBbIE BETBU He byayT
pacTtu, 1nbo cpesan cTBON M NO3BONAA BETBAM YyBSAAaTb. MMMyHOTEpanua UCnonb3yeT
nepBbli MeToa, Hanpumep, NnyTem 6/T0KMPOBKN KOHTPO/IbHOM TOYKU. HO BCKOpe onyxonb
CUHTE3UPYET APYrue KOHTPObHbIE TOYKM U BbIXKMBAET. YTobObI cpybuTb CTBOA,
HeobxoaMMo NOHATb NpMpoay BUONOrNMYECcKoro sBNEeHNA, KOTOPOE MOMOTAET ONYXONU
n3bexaTb aTakn CO CTOPOHbI UMMYHHOM CUCTEMbI, IEKAPCTB U

MMMYHOTepanuu. NoacKaska B TOM, YTO NPOOMNYX0aeBble MEXaHM3Mbl 06beaNHEHbI
OZHOW LeNblo - MOBbICUTb YCTOMYMBOCTb OMYXONEBOW KNETKMU K UMMYHHbIM PaKTOopam u
NEeKapcTBaM.
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Ncxopa n3 nx npupoabl U posn B 3BOAKOLMK, agantaumm bbinm KnaccmdmnumpoBaHbl Ha ABe
KaTeropmu: agantaumna Ha KOPOTKUE (BpeMeHHbIe) N A0NAroCpoYHble (Ha NOCTOAHHbIe). OCHOBHbIE
NPUHLUMMNbI KOHUENUUWN aAanTaunumM Ha KOPOTKNE PacCcToAHMUA Bbinn chopmynmpoBaHbl Pennkcom
MeepcoHOM:

1. NMepnogmyeckoe aencTeme NoBpeXKAaoLWEro ¢pakTopa NoBbILLAET YCTOMYMBOCTb KNETOK K 3TOMY
daKTopy bonblien, paHee HeAONYCTUMOMN CUAbl, T.e. bopmupyeT agantauuto. [Npu agantaumm K
OHOMY nospeXxaatlwemy GakTopy YCTOMYMBOCTb KNETOK K APYromy paKTopy, C KOTOPbIM KJIETKA
[AXKe He CTaJIKMBaNacb, MOXXET BO3PaCTH.

2. AganTtaums K nospexgatouiemy ¢akTopy A0CTaTOYHO 60/1bLION NPOAONKNTENIbHOCTU
obecneuymnBaeTca CTPYKTYPHbIM cnegom. CTPYKTYPHbIN cieq npeacTasninaeT coboi Komniekc
N3MEHEHUN B KNEeTKaxX, TaKMUX KaK SKCNpeccus reHoB, yBeanYeHne Koamyectsa pnbocom u
MUWUTOXOHZPUN, KOTOPblE CUHTE3NPYIOT Benkun ATO.

3. MNocne npeKpalleHns afanTMBHOro paKkTopa CTPYKTYPHbINA cnen, ucyesaeTt BMecTe € NOoBbILLEeHHOM
CTabUNbHOCTLIO. ITOT NpOLECC Ha3biBaeTca Ae3adanTauuei.
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® [lepBbli NPMHLUMN KOHLENUUM aganTaumm npeanosiaraeT, YTo ONyXxo/ib BblXKMBAET b/1arogapa agantaumm K arpeccMBHbIM
daKTopam MUKpOCpeabl, TAaKUM KaK rTMNOKCKS, CBOBoAHbIE PpaAnKaaibl U BOCNANNUTENbHbIE LUTOKMHBI. PaKoBbIe KNETKU
YBE/INUMBALOT MOTNOLWEHME [NTHOKO3bl, HENTPANN3YIOT CBOOOAHbIE paauKanbl, NPOAYLNPYIOT MHOTME
NPOTUBOBOCMNANNTENbHbIE LUTOKMHbI U TEM CaMbIM NOBbLILWAKOT CBOK YCTOMYMBOCTb K TMMOKCUN, OKUCIMTENBHOMY CTPEccy
n BocnaneHuto. Kpome Toro, NpoTMBOBOCNANNTENbHbIE LUTOKMUHBLI ONYX0/IN NEPEenporpammunpytoT makpodaru B
NpPOoOoNyxoneBblin GpeHOoTUN N MHIIMbupytoT LUT/1. 3TK npoueccbl oTparkatoT GoOpMMPOBaHME aganTaumMm ONyXo/1eBbIX KNETOK K
arpeccMBHON MUKpoOCpeae, KOTOPAA CO34aET TMMOKCUIO U UMMYHHYIO CUCTEMY.

® Takum obpasom, ecnm UMMYHUTET He CPa3y Pa3pyLUAET ONyXOJIEBYHO KNETKY, K/IeTKa HaYMHaEeT aAanTMpoBaTbCs K
Hel. Ecan Bpayy C MOMOLLbIO MMMYHOTEPaNnUM He YAaeTcsa YBENYUTb CUY MMMYHHOMN aTaku 10 YPOBHA, KOTOPbI yousaeT
ONyXxo/b, 3TO NPUBOAUT K AONOSIHNTENILHOW aAaNTaLUM ONYXONE€BOW KNETKU M NOBbILWAET €e YCTOMYUBOCTb. «TO, YTO HAC He
ybunBaeT, genaeT Hac cuibHee» - popmyna aganTaumm, KOTOpy cam Huuwe HeoCo3HaHHO MCNOMb30Baa. ITa CTpaTerus
BbI*KMBaHMA Bbl1a XOPOLWO M3BECTHA B cCpeaHeBeKoBOM PpaHumnm. PpaHLy3CKME KOPOaU, KOTOPbIE MPUHUMANMU HE
NleTanbHble A403bl A4a C AeTCTBA, CO BpeMeHeM CTaanm HEBOCMPUNMUYNBBIMU K CMepPTe/IbHbIM 03am. AHA/IOTMYHO,
a4anTUPOBAHHAA ONYX0b CTAHOBUTCA TONEPAHTHOM K AENCTBUIO MMMYHHbIX PaKTOPOB U UMMyHOTepanuu. lostomy,
BEPOATHO, UMMYHOTEpPanua 6onee apPeKTUBHA Ha PaHHUX CTAANAX PA3BUTUA OMYXO/IN, KOrAa aganTtalna onyxosn eLle He
3aBeplleHa, YeM Ha bonee NO3AHUX CTaAMAX, KOrAa ONyXob yXe aganTuposanacb. Cnabaa MMMYHOreHHOCTb OMyX0au U
ocnlabneHHbI UMMYHUTET NOXKUAbIX NHOAEN, Bbi3biBatoWMe cnabble MMMYHHblE peakumu, MoryT cnocobcTBoBaThb
aganTtaynm onyxonu.

® VIMMYHOpPeaAaKTUPOBAHME YacTo BKAOYAET B ceb6A HECKO/IbKO 3TanoB NPOTUBOPAKOBOr0 MMMYHHOTO LMK, [TosTomy
Pa3yMHO NPeAnoN0KUTb, YTO KOMOUMHUPOBAHHbIE CTpaTernmn byayt 6onee apdeKTUBHO NpeoaoneBaTh aganTaumio
OMyX0/1In, YeM MOoHOoTepanuaA. ecTBuTeIbHO, KOMBUHUpPOBaHHaA Tepanus ¢ uHrimbutopamm PD-1 / CTLA-4 nosbicuna
3PPEKTUBHOCTb NEYEHMA Y NALUEHTOB C ME/TAaHOMOWM NO CPAaBHEHUIO C MOHOTepanuen ntobbim n3 61O0KaTOPOB.

® BbiboOp LEeNn UrpaeTt BaskHY Poab B KOMBOMHMPOBAHHOM Tepanuu. B yacTHocTH, B oTanumne ot KombuHauum PD1 / CTLA4,
Tepanua nHrnbutopamum PD1 1 IDO (3nakagoctaT) He AaBasia NOBbIWEHHOMO 3ddeKTa Npu NporpeccupyoLLei
MEJIaHOME, TOrAa Kak KOMBbUHMpPOBaHHOE neyeHne nHrnbutopom IDO n nyyeBow Tepanmnen NPeaoTBPaALAN0 T-KNETKN
NCTOLLEHME M NOAABNAEHHbIN POCT ONYXONMW.
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® «PereHepaTMBHbIN NOTEHLMAN» 3AWNTHBIX MEXaHM3MOB OMYX0/IM U PAa3BUTUE PE3UCTEHTHOCTU - elle ogHa Nnpobiema
KOMOUHUPOBAHHOW Tepanun. B oTBeT Ha MHIMBUpPoBaHUE KOHTPObHOM TOoYKK CTLA-4 onyxonb CUHTE3UPYET Apyrue
KOHTPO/IbHbIE TOYKMN, TaKue Kak VISTA, n «pereHepmpyeT» MMMYHOCYNPECCUBHbIA MEXaHU3M, N YaCcTO Pa3BMBaETCA
PE3NCTEHTHOCTb B OTBET Ha MHIMBUpPOBaHME KOHTPObHOM TOYKM PD-1 1 BO30O6HOBAEHWE POCTa ONYXO/N.

® [Ipn 601bLWIOM KOIMYECTBE MOTEHLMANbHbIX TEPANEBTUYECKUX MULLEHEN U MHANBUAYA/IbHBIX XapPaKTEPUCTUKAX
KaHUeporeHe3a, BO3SMOXHOCTM aKTMBaL MM OAHOrO 3alWMTHONO MexaHU3mMa B OTBET Ha MHIIMbMpoBaHMe Apyroro u
BEPOATHOCTM PA3BUTUA PE3UCTEHTHOCTU TpebyeTca cneumanbHbiM anropuTm Ana Bbibopa sapPeKTMBHOM KOMBUHALUMU
MULLEeHeN. [IpMMepomM TaKoro anropmTma aBaseTca OMoMapKepHbIN NOAX0A, OCHOBAHHbIM Ha aHa/IM3e reHOMHOIO U
MMMYHONOIMYeCcKoro naHawadTta onyxonm. B 4actTHOCTH, 3TOT noaxoa No3BoaAuA naeHTuGuumposatb buomapkepbl BIMY-
NO3UTUBHOIO MJIOCKOKNETOYHOrO paKka ronosbl U weun (HNSCC), Takme Kak BUPYCHble OHKoNpoTeuHbl E6 1 E7,
aerpagaumio p53 n dpyHKuMoHanbHyto MHaktneauuto Rb n HPV-HeratusHoro HNSCC, Takue Kak myTtauua B TP53 m leHbl
CDKN2A . [ToHMMaHWe reHOMHOIO U MMMYHOI0rMYECKOro aHAawadTa onyxoam NOMOXKET TPAHCAALNUOHHbIM
MMMYHOJIOraM-OHKoN0oram bonee appekTUBHO BbIONPATb MULLEHN ANA KOMOMHMPOBAHHOW Tepanuu.

® [loyeMy MMMYHUTET, KOTOPbIN NPU3BAH HEUTPAN30BATb OMYX0J/ib, HAYMHAET CNOCOBCTBOBATL €€ aganTaunm u
BbI*KMBaHMIO? Onyxo/ieBble KNETKU ObICTPO AENATCA U B pe3y/ibTaTe MyTaLMi NOABEPratoTCA BO34ENCTBUIO aHTUTEHOB He
X03anHa. CuTyaumna HanoMmMHaeT pa3BuUTMe ambpuroHa. BeposaTHo, no npnunHam bruonornyeckom uenecoobpasHocTu
MMMYHUTET MCNONIb3yeT MEXaHM3Mbl aA4aNTaLUM ANA 3aWUUTbI AENALLUXCA ONYXONEBbIX KIETOK, HE 3ameyan OTAnYniM oT
ambpunoHa.

® Hawa runoTtesa 0 TOM, YTO aganTayuma K MUMMYHHbIM GaKTopam urpaet posb B GOpMUPOBAHMUN TONEPAHTHOCTU OMYXONEN
K UMMYHUTETY U UMMYHOTEpPanumn, nopoXxaaetT naero CHUXKEHUA BbIXKMBAEMOCTM ONYXONEBbIX KNETOK NyTeM HapyLLUeHUA
MEeXaHMU3MOB aganTauuu.
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e BTropou npnHUMN KoHUEeNuun agantaunumn npeanonaraet npeaoTspaLleHne
agantaunun. 3To MOXKeT BbITb AOCTUTHYTO NYTEM MHIMOMPOBAHUA aKTUBALUMU
reHoB 1 BeNKoB CTPYKTYPHOTO cneda aganTtauum B OnyxoieBbiX
KNeTKaX. [eHOMHbIN U NPOTEOMHbIM aHAIN3 MOXKET MAEHTUPULMPOBATL
KPUTUYECKNE KOMIMOHEHTbI CTPYKTYPHOro caeda U NOKa3aTb, KAaKMNe reHbl
6nokmnpoBaTb. [peaoTBpalleHne 0bpa3oBaHUA CTPYKTYPHOro cieaa B
OMNYXONEBbIX KNETKaX MOKET NOBbICUTb 3PPEKTUBHOCTb UMMYHOTEPANUMN.

e BbilleynomsaHyTbIM «N0AX0A C UCNOJIb30BaHNEM BMOMapKepOoB», a TaKKe
AN NPOrHo3a, MOXKeT bbITb NCNONb30BaH B 6bosiee LWMPOKOM CMbICne ANS
MaeHTUGUKauum cneyndmuyeckoro CTPYKTYpPHOro caeaa agantaumm
KOHKPETHOW ONyX0/In U, B KOHEYHOM UTOre, ANA peLleHmnsA
MHONBUAYANN3UPOBAHHOIO TepaneBTUYECKOro noaxoaa.
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® TpeTui NPUHUMN KOHUENUMM aaanTalumMm KacaeTca TOro, YTo AenaTb, KOraa CTPYKTYPHbIN crieq yiKe
cPOpPMUPOBAH - NPEKpaLLeHMe aaanTMBHOro paKkTopa BeAeT K MICYE3HOBEHUIO CTPYKTYPHOrO caeda n notepe
npnobpeTeHHOM YCTOMYMBOCTU. B KOHTEKCTE MMMYHOTEpPANMKM PaKa BO3HMKAET naea KOTKJAYUTL» UMMYHHYIO
CUCTEMY Ha nepunoa A0 Ha4vasa Ae3aaanTtaunm onyxoam, a 3aTem NPUMeHATb UMMYHOTEpPanuio TONbKO K
ONYXONEBbIM KNETKAM, KOTOpPbIE YTPAaTUAN CBOIO NOBbIWWEHHYIO PE3UCTEHTHOCTb. ITa rMNoTe3a cornacyeTca ¢
Tem pakTom, 4to AMmdoaenneyma ABNAETCA KOPUTUYECKUM LIArom Ana co3gaHua 61aronpuaTHOM MMMYHHOMN
cpeabl y NauMeHToB A0 aAONTUBHOM KIETOYHOW Tepanuu, BOo3MOXHO, 4TO Ae3aaanTauma OnyxoneBbIX KN1eToK
B pe3y/bTaTe yaaneHNA MeanaTopos, NPonMcxoaamnx us aMmeoumTos, cnocobcTsyeT aTomy 3 PeKTy.

® ToT ¢aKT, YTO TepPaAnNMUA Ha PaHHUX cTaamnax obpasoBaHUA onyxonun bonee apPeKkTMBHA, YEM Ha NO3AHMUX,
MOMKET ObITb YaCTUYHO 0O6BACHEHO TeM PaKTOM, YTO POPMUPOBAHNE CUCTEMHOIO CTPYKTYPHOTO cneaa Tpebyer
BPEMEHM, @ Ha PAHHUX CTaAMAX aAanNTUBHOE YBENNYEHUE YCTOMUYMBOCTb ONYXOEBbIX KNEToK. Apyrnm
KOCBEHHbIM MPMMEPOM y4aCcTUA aganTaLmm onyxonm B pOpMmUpPOBaAHUN YCTOMHUBOCTU K ONYXOIMN ABNAETCS
MOCTMKOBaA Tepanusa nepen knetkamum CAR-T. HeagasHo DeSelm et al. nokasanu, yto pagnauyma nosbillaeT
YYBCTBUTENbHOCTb OMNYX0/1EN K UMMYHHOMY OTTOPXeHUto T-kneTkamu LUAP B pe3ynbrate yTe4Kn aHTUreHa
cmArdyeHua. MoXXHO NpeanoONOXKUTb, YTO BbIXOA aHTUINEeHa ABNAETCA KOMMOHEHTOM CUCTEMHOTIO CTPYKTYPHOro
cnena agantaumm onyxoneBblX KNETOK, @ ero HapylweHue pagunaunen aenaet T-KneTouHyto Tepanuto LAP
bonee apdekTnBHoOU. Mybokoe NOHMMAHNE KOMNOHEHTOB CUCTEMHOIO CTPYKTYPHOro cieaa agantaumm
npuseaeT K bonee apPeKTMBHOMY MHTMONPOBAHUIO 3AANTUBHOM YCTOMUYMBOCTM OMYXOEBLIX KNETOK U

cAenaeT onyxoseBble KNeTkn bonee ya3BUMbIMU KaK ANA TPAAULMOHHbBIX, TaK U 418 HOBbIX METO40B 1IeYeHuUs
pakKa .
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Original Investigation | Immunology

Association of Lymphopenia With Risk of Mortality Among Adults

in the US General Population

David A. Zidar. MD. PhD; Sadeer G. Al-Kindi. MD; Yongmei Liu,. MD. PhD: Nikolas |. Krieger, MS;: Adam T. Perzynski. PhD: Michael Osnard. MD: Christopher Nmai. BA;
Donald D. Anthony, MD: Michael M. Lederman, MD; Michael L. Freeman, PhD; Robert A. Bonomo, MD; Daniel I. Simon, MD: Jarrod E. Dalton, PhD

Abstract

IMPORTANCE Immune dysregulation can increase the risk of infection, malignant neoplasms, and
cardiovascular disease, but improved methods are needed to identify and quantify immunologic
hazard in the general population.

OBJECTIVE To determine whether lymphopenia is associated with reduced survival in outpatients.

DESIGN, SETTING., AND PARTICIPANTS This retrospective cohort study of the National Health and
Nutrition Examination Survey (NHANES) included participants enrolled from January 1, 1999, to
December 31, 2010, a large outpatient sample representative of the US adult population.
Associations were evaluated between lymphopenia and other immunohematologic (IH) markers,
clinical features, and survival during 12 years of follow-up. completed on December 31, 2011
Spearman correlations, Cox proportional hazards regression models, and Kaplan-Meier curves were
used in univariable and multivariable models, allowing for nonlinear associations with bivariate cubic
polynomials. Data were analyzed from September 1, 2018, through July 24, 2019.

EXPOSURES Absolute lymphocyte counts (ALC), red blood cell distribution width (RDW), and
C-reactive protein (CRP) level.

MAIN OUTCOMES AND MEASURES All-cause survival.
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Key Points

Question Are low lymphocyte levels
associated with reduced survival in the
general population?

Findings In this cohort study of 31178
participants in the 1999 to 2010
National Health and Nutrition
Examination Survey, lymphopenia was
associated with shortened survival
independently of clinical variables, and
this risk was further heightened when
accompanied by abnormal hematologic
(red blood cell distribution width) and/or
inflammatory (C-reactive protein)
parameters.

Meaning Based on these findings.
patients with lymphopenia, especially
those with other immunohematologic
abnormalities, may have excess
mortality risk: these patients are readily
identifiable because tests of lymphocyte
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Pe3ynbTaTbl NOKa3bIBalOT, YTO IMMPONEHMNA CBA3AHA C YMEHbLUEHUEM
BbI})KMBAEMOCTMN HE3aBMCUMO OT TPAAULMOHHbBIX GPaKTOPOB PMUCKA U B
NOMNO/IHEHME K HUM, 0CODEHHO KOoraa oHa CONPOBOXKAAETCA M3MEHEHHbIM
3PUTPONO330M U / UK NOBbILLEHHbIM BocnaseHnem. MMMyHHbIN pUCK
MOKET ObITb NPOaHaN3MPOBAH KaK MHOTOMEpPHaA CYLHOCTb, MOJIy4YEHHaA
N3 PYTUHHbIX TECTOB, CNOCOOCTBYIOLLMX TOYHON MeAUNLIMHE U
BMELUATeNbCTBAM B 3J0POBbE HaCeNneHwms.
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Article

Antimmalarial Drugs Enhance the Cytotoxicity of
5- Amaminolevulinic Acid-Based Photodymnamic Therapy
against the Mammary Tumor Cells of Mlice In Vitro

Tomohiro Osaki - Kiwamu Takahashi 2, Masahiro Ishizuka 7, Tohru Tanaka T and
Yoshiharu Okamoto !
X Joint Department of Veterinary Medicne, Faculty of Agriculture, Tottori University, Tottori 6S0-8553, Japan:
syokamoto@muses_tottori-u._ac.jp
- SBI Pharmnmmaceuticals Co., Lid., Tokvo 106-6020, Japan: kiwtakah@sbhigroup.cojp (K_T.):
miishizuk@sbigroup.cojp (M_1.); tortanaka@sbigroup.cojp (I-T))
= Correspondence: tosaki@muses_ tottori-uz.acjp: lel: +8S1-857-31-5433

checik for
Received: 30 September 2019; Accepted: 28 October 2019; Published: 29 October 2019 updates

Abstract: A rtemisinin and its derivatives, including artesunate (ART) and artemether (ARDN), exert
anticancer effects in thhe micromolar range in drug and radiation-resistant cell lines. A rtemisinin has
been reported to sensitize cervical cancer cells to radiotherapyv. In the present study, we determmined
whether ART and ARM could enhance the cytotoxicity of S-aminolevulinic acad (G-ALA)-based
PrPhotodyvnamic therapy (PDT) against thhe mammary tumor cells of mice. The corrected PpIX
fluorescence intensities in the control, S5-AIL.A, S5-AT A + ART, K and S5-ATL. A = ARM groups were
3.385 = 3.730, 165.7 = 3345, 139 0 = 52.77, and 165 4 = 51.10 a.u._, respectively. At light doses of 3
and 5 J/cm”, the viability of S-AlL A-PDT-treated cells significantly decreased with ART (7 = 0.01 and
r <=0.01) and ARM treatment ( < 0.01 and pp = 0.01). Besides, thhe mumber of annexin V-FITC and
ethidium homodimer [II-positive cells was greater in the S- AT A-PDT with ARM group thhan that
in the other groups. N-acetyvlcysteine could not significantly imhibit the percentages of apoptotic
cells or inviable cells induced by S-AT A -PDT with ARM. These reactive oxyvgen species-independent
mechanisms miight enhance cytotoxicity in S5S-AT A -PDT with ARM-ireated tumor cells, suggesting
that thhe use of S-AIL A-PDT with ARM could be a new strategyv to enhance PDT cocvitotoxicity against
tumor cells. However, as these results are only based on in vitro studies, further in vivo investigations
are required.
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durypa 6. NpoueHT ROS-NonoX¥HUTeNbHbIX
(B) KNETOK B NPUCYTCTBUKM MK OTCYTCTEMM N-

100 - aueTunuucTemHa (MAC). Knetkn EMT-6
oBpabaTbiBanu TONbKO 5-aMMWMHONEBYNMHOBOW
KWcnoTol (3-ALA) -PDT vnu 5-ALA-PDT
apTecyHaTtom (ART) mnn aptemetepom (ARM) B
npucyTcTBMK (10 mM) mnm B oTecyTcTBMe NAC.

&0 | Muaykuma AQK Tonbko 3-ALA-PDT (p = 0,0023)
mnum 5-ALA-PDT c ARM (p <0,0001) 6bina

= 3HaYMTEsNIbHO MHIMBMpoBaHa NAC (A).

] - MHOoyKumMAa anonTo3a Tonbko 5-ALA-PDT (p

20 1 <0,0001) 6blna 3Ha4YUTeNnbHO MHrMBUpoBaHa
MAC. ©urypa 6. lNpoueHT ROS-NO3UTHUBHDbIX

ik KNeToK B NPUCYTCTBUM UNK B oTcyTcTBUe N-

10 4 aueTunuucTerHa (MAC). KneTku EMT-6

||

The percentage of apoptotic cells (%)
8

o — =1 oBpabaTbiBanu TONbKO S5-aMWHONEBYNMHOBOW
NAC (-) NAC (+) MNAC (-) NAC (+) MNAC (-) NAC (-) NAC (=) MNAC (+) kKmcnoton (S-ALA) -PDT vnw 5-ALA-PDT
Control S-ALA-PDT S-ALA-PDT with ART | 5-ALA-PDT with ARM apTecyHaToM (ART) unu apremeTepom (ARM) B
npucyTcTBUKM (10 MM) unun B oTecyTecTBME NAC.
Muaoykuma APK Toneko 3-ALA-PDT (p = 0,0023)
(C) unu 5-ALA-PDT ¢ ARM (p <0. 0001) 6bin
100 - 3Ha4YUTENbHO MHIMBKpoBaH NAC (A). MHaOyKUuKMA
o0 anonTtosza ToNbko S-ALA-PDT (p <0,0001) 6bina
SHa4YMTEeNbHO MHrMBmpoeaHa NAC (B).
i LIMTOTOKCUYHOCTb, NpoABNAemMan TONbKO 5-
70 4 ALA-PDT (p <0,00017) vnu 5-ALA-PDT c ART (p =
— =
£ 60 | 0,0003), 6pina sHa4YUTENbHO MHIMEMpOBaHa
:_-E‘ NAC (C). OJaHHble 6blNU NpoaHanM3npoBaHbl C
:E ] MCNONb30BaHUEM KPUTEPWUA MHOMXECTBEHHOID
= 40 cpaBHeHWA Cupgaka (** p <0,01; NAC (-) npoTmnB
S 30 4 NAC (+)). PesynbTaTbl NpeacraefneHbl B Buae
i L i cpefHero sHadYeHua + cTaHaapTHoe
OTKNOHEHWeE.
10 [ .
o S s ==
NAC (-) NAC (+) MNAC (-) NAC (+) NAC (-) NAC (+) ‘ NAC (-) NAC (+)
Control 5-ALA-PDT S-ALA-PDT with ART S5-ALA-PDT with ARM NocTynHO Yepes NMueH3un: CC BY
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pnb JIMHY KN

® [punb JInHuxM (nat. Ganoderma lucidum, TpyTOBMK NaKUPOBAHHbIN).

® MHorue yanBAaATCA Y3HaB, YTO rPnb NMHYKM ABNAETCA CaMbIM M3BECTHbIM, BOCTPEOOBAHHbIM, U3YYEHHbIM
M 4acTo NPMMEHAEMbIM B BOCTOYHOM meauunHe. JIMHYKKU BXOAUT B B NPONMUCKM ANA aonronetmna, 6opbob
C pakom n 3aboneBaHmnamm cepagevyHo-cocyamnctom cuctembl KHP, Kopeun, AnoHnn, BbetHama B TeueHune
HECKOJIbKUX TbICAY NeT.

® DTO CaMoOe MU3y4YeHHOoe CPeacTBO B COBPEMEHHOM meanumnHe Kutas n Takxke Hanbonee yacto
npumeHAemoe.

® Hanbonee BaKHbIMMU PAaPMAKONOTNYECKN aKTUBHbIMKM KOMMOHeHTamu G. lucidum asnatoTca
TpUTEpPNeHounabl U Nnoanucaxapuabl TputepneHomnabl 061aAat0T renaTonpPoOTEKTOPHbIM,
aHTUTNNEPTEH3NBHbBIM, TMNOXONECTEPUHEMNYECKUM U QHTUTUCTAMMUHHBIM AEUCTBUEM,
NPOTUBOOMNYXO/IEBON M AHTUIHITMOTEHHOW aKTUBHOCTbIO, BAUAKOT Ha arperauuio Tpomo6oumnToB U
MHriMbmposBaHmMe KomnaemeHTa. MI3BecTHO, YTO noancaxapmuabl, ocobeHHo b6eTa-d-rntoKkaHbl, 061agatoT
NPOTUBOONYXO0/IEBbIM AeNCTBUEM Biarogapa MMMYHOMOAYAALUN N aHTUAHTMoreHesy. Kpome Toro,
nonmMcaxapuabl OKa3bIiBalOT 3alWUTHOE AENCTBUE NPOTMB CBOOOAHbIX PaAMKalioB U YMEHbLLAIOT
noBpeXAeHNe KNeTOK, BbI3BaHHOEe MmyTareHamu.

® www.ncbi.nlm.nih.gov/pubmed/17875480
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KOPONLENC

3TK HeobblYHble rpnbbI-NapasuTbl PacTyT B ropax Tubeta, B ceBepHo MHAMM n B Henane. OHM XOPOLLIO NPUCNOCOBAEHbI K BbIXKMBAHMIO B CYPOBbIX
YCNOBUAX FOP, BCTPEYAOTCA HA BbICOTE OKO/0 4-X KunomeTpoB. B megmumHe KOro-BoctouHom A3nmn MCNOAb3yeTcs HECKOBbKO ThicAY neT. O4NH U3 CaMbiX
AOPOrnX NeKapCTBEHHbIX KOMMNOHEHTOB B MUpE.

OCHOBHasA COCTaBAAOLLAA SKCTPAKTa, NO/IYYEHHOro M3 3Toro rpmba, coaepuT HOBbI BMO-MeTaboNnT, HasbiBaeMbl KopamuenuH (3'-a4eoKcnageHo3unH),
KOoTopblh 06/1a43eT 04YeHb CUAbHBIM MPOTUBOPAKOBbLIM, aHTUOKCUAAHTHLIM M MPOTUBOBOCNANANTE/IbHbIM AENCTBUEM.
www.ncbi.nlm.nih.gov/pmc/articles/PMC3909570/

B Kopaunuence coaepxkutcs 6onee 20 6MOAKTUBHbIX KOMNOHEHTOB, BKAKOYAA aHTUOKCUAAHTbI, HYKN1€03nAbl, CTEPUHbI, XKUPHbIE KNCAOTbI, NOINCaXapuabl,
KOPANLENWH, ageHO3MH, D-MaHHUT, nenTuabl (KOPAMMUH U MUPUOLMH), MENAHWH, N0BACTaTUH U KOPAN3UHMHBI U APYTUe, YTO MOKET CnocobCcTBOBaTb ero
NOTEHLMANIbHOW NOJIb3e ANA 340Pp0BbA. TN BMOAKTUBHbBIE KOMMOHEHTbI cCNOCO6CTBYIOT Honee yem 30 Nose3HbIM CBOMCTBAM KOPAMULLENCA, BKIOYAA
MMMYHOMOAYNNPYIOLLYIO, MPOTMBOONYXO/EBYIO, MPOTUBOBOCMANINTE/IbHYIO U aHTUOKCUAAHTHYIO aKTUBHOCTb.
www.ncbi.nlm.nih.gov/pmc/articles/PMC3924981/

Hykneo3nabl, 0o4MH U3 OCHOBHbIX aKTUBHbIX MHFPEAVUEHTOB KOpAMLENCA, UTPAtOT BaXKHYHO PO/b B 340p0BOM GYHKLUMOHMPOBAHMUN MO3Ta, IEFTKUX U
LEeHTPaNIbHOM HEPBHOM CUCTEMbI, MOMOTras PEryIMpoBaTb COH, MMMYHO/IOTUYECKMI OTBET, AbIXaTe/IbHYI0 CUCTEMY, cepaue U GYHKUMA NeYeHU U NoYeK. B
KopAMUENCe TaKKe ecTb HECKO/IbKO CTEPUMHOB, KOTOPbIE ABAAKOTCA HUONOrMYEeCKMMN NpeawecTBEHHUKAMN BUTAMUHOB, HE0b6X0AnMbIX aAnsa 6a3oBoro
pa3BuTUA YenosekKa. M3 10 cBO6OAHbIX ¥UPHbIX KNCNOT, MPUCYTCTBYIOLLMX B KOpAMLIENCE, NaIbMUTUHOBAA KUC/IOTA, IMHONEBAA KUCNOTA, 0O1eMHOBAA
KMCNOTa M CTEAPUHOBAA KUC/I0TA ABNAKTCA BaXKHbIMW NUTATE/IbHbIMWM KOMNOHEHTAMM, KOTOPbIE MOMOTAtOT MOAYIMPOBATb KNETOUHbIE QYHKLNM Yepes 1X
peuenTopbl. Kopanuenc Takxke BKAOYAET noancaxapugbl (yrnesoapl) U D-maHHUT, TakkKe Ha3blBa€Mbl KOPANLENTUYECKOM KMCNOTOM, KOTOPbIA NOMOraeT
noAJepXuBaTb 340pPOBbE MO3ra, MOYEK U OpraHoB AbixaHMA. www.ncbi.nlm.nih.gov/books/NBK92758/

Kpome Toro, cumtaeTca, 4To rpub CTUMynnpyeT KNETKN U XMMUYECKUE BELLLECTBA B OPraHM3Me Yel0BeKa, TakMe KaK BbipaboTka ageHo3nHTpudocdaTta (ATD)
- o6ecnet42MBaeT 3HEpPruto ANa MblllL, M CNOCOBCTBYET 340P0BOM MMMYHHOM cucteme. www.healthline.com/health/cordyceps-exercise-performancetthow-
its-grown

MNopaeprKnMBaeT aHTMOKCUAAHTHYHO aKTUBHOCTb. B nccnenoBaHMAX 3KCTPAKTOB Kopauuenca 06pasLbl NOKa3ain 3HAYNTENbHYH AaHTUOKCUOAHTHYHO
aKTMBHOCTb, KKOTOPAA MOXeT BbITb O4HOM U3 NPUYNH NPOTUBOBO3PACTHOIO, MPOTUBOOMNYXONEBOr0, MPOTUBOBOCMNA/IUTE/NIbHOIO, aHTUMATEPOCKNEPO3HOIO U
MMMYHOMOY/IMPYIOLLLEro AeNCTBUA Kopauuenca». www.ncbi.nlm.nih.gov/books/NBK92758/table/ch5-t1/?report=objectonly

I'Ipeéa,ynpemp,aeT MeTacTasnpoBaHMe, B KIMHUYECKUX UCMbITAHMAX yaydllaeT obuiee cocToAHMe Ha GoHe xummnoTtepanum. CHUXKAET ypoBeHb benka n
CTabunmnsnpyeT COCTOAHME NPU NOYEYHON HEQOCTATOYHOCTU. B paHAOMM3MPOBAHHOM C/IENOM UCCAEA0BAaHUM NOKA3aH rMNOTMKEMUYECKNI 3D PEKT.
PerynupyeT CepAeydHbI PUTM, KapANOTOHUK, aHTUAPUTMMYECKOE. YCNEeLHO NCNO0Ib3YeTCA B KaYecTBe AOMNO/HEHMA B Ie4eHME XPOHUYECKOro renatmTa B
C. CHuKaeT ypoBeHb xonectepuHa u tpurnnuepunaos (J1MHM).

Medicinal Value of the Caterpillar Fungi Species opf' the Genus Cordyceps (Fr.) Link (Ascomycetes). A ReviewJohn Holliday & Matt Cleaver Aloha Medicinals
Inc., Carson City, NV 89706, USA OpuruHan ctatbn www.alohamedicinals.com/ascomycetes.pdf
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CONNOAKRA

e Conogka 3aHMmaet B papmakonormuum KOro-BoctouHon A3mm nocnegHume
4000 net ocoboe mecTo. ITO eANHCTBEHHOE IEKAPCTBEHHOE PACTEHME,
KOTOpble BXOAMT B COCTaB BCex nmnepatopckmux nponucen Kopen, Kntas,
BbeTHama, AnNoHUK, a TakKe nonynapHa 8 UHAUM B cocTaBax AnA
NONTONETUA U OYEHb cepbe3HblX 3aboneBaHMUAX.

e FTEPOMPOTEKTOP 3a cyeT MOLLHOIo NpoTMBOBOCNANNTENBHOIO AEUCTBUA.

www.ncbi.nlm.nih.gov/m/pubmed/25782036/?i=4&from=/25907962/relate
d
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AcTparan

JKCTpParnpoBaHHble BellecTBa (CTEPOMAHBIN CAaNOHUH acTparanao3na) AByxX BUAOB acTparasioB — acTparana
nepenoH4yaTtoro (Astragalus membranaceus), «XyaH-4yn», n wepctuctouseTHoro (Astragdlus dasyanthus) nonapan s
KPOBb, NPOHUKaA B KNETKY, BKAKOYAIOT reH, OTBEYaOLWNI 32 BPEMEHHYIO aKTUBMBALMIO TEIOMEPa3bl.
AKTUBMPOBAHHAA Te/IOMepa3a HauYMHAET A0CTPanBaTb KOHEYHbIE YY4ACTKU XPOMOCOM nyTem aobaBneHus
HYK/1e0TUAHbIX OCHOBAHWUIN. HapacTnue TakMm cnocobom TenoMepbl, KNeTKa Noay4YaeT A0NONHUTENbHYIO
BO3MOXHOCTb AeNnUTbCA, GYHKLUMOHUPOBATb U NPOAOAKATb XUTb, NO CYTU, NPEBPALLASACH U3 CTapetoLLEN B
MOJIOAY0 U aKTUBHYIO. Becb 3TOT npoL,ecc 3epKa/sibHO OTPaXKaeTca U Ha opraHM3me B Lesom. Nocne npekpaweHun
npuvema npenaparta TeIoOMepasa BHOBb «3acbinaeT». Takum obpa3om, ee aKTUBaLUA ABNAETCA BpeMeHHON U
KOHTPOAIMPYEMOM. Y OHKONOTMYECKUX MaUuMeHTOB NoaobHbIM npouecc He npoucxoamu!

B 1998 roay xxeppwu LLien n ero konnern aktTuBupoBann pepmeHT TeJIOMepPasy B HOPMaabHbIX COMATUYECKNX
K/IeTKaxX YyesioBeKa, barogapsa Yemy yaanochb CyLEeCTBEHHO NPOAJ/INTb XXU3Hb KNETOK B 1abOpaTOPHbIX YC/IOBUAX —
BMepBbie B UICTOPUM KNETKM NPOAO/TIKUAN AeNUTbCA 3a Npeaenamm nimmuTta Xendpamka.

B 2009 roay dnu3abet bnakbepH, Kapon Mpengep v ek LWoctak 6bbiam yooctoeHbl HobeneBckon npemun B
obnacTn meanUUHbI U PU3MONOTUN 33 OTKPbLITUE MEXAHM3MA KaK TEIOMEPbI 3aLMLLAIOT KOHLbI XPOMOCOM.

® [lo HeJaBHEro BpeMeHU Ha PbIHKE CyLecTBOBaN TO/IbKO oauH npenapaT (BA/l), KOTopbIN, KaK yTBEP»KAaN0Ch

CTUMYNNPYET BbIPaboTKy Teslomepasbl U YBENMUYMBAET TE/IOMEPDI

www.liebertpub.com/doi/full/10.1089/rej.2010.1085
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ANTNOPOKBEPUUTUH

Dihydroguercetinum — 6uodnasaHoma. IKCTPAKT U3 AUCTBEHHMULbI Aaypckon Larix dahurica Turcz.
[eponpTekTop. CEHONUTUK. AHTUOKCUAAHT, aHTUITMMOKCAHT, NPOTUBOOTEYHOE, aHTUOKCUAAHTHOE,
NE3MHTOKCUKALMOHHOE, KanMANAPONPOTEKTUBHOE.
® /[1nrnapoKBePLETUH, B OT/IMYMUN OT KBEPLLETUHA HE MMEET MYTOreHHbIX CBOWCTB.

— ncbi.nlm.nih.gov/pubmed,/19326464

KBepueTuH 1 AUTMAPOKBEPLETUH UMEIOT TepaneBTUYECKMIM NOTEHUMAN B KAYecTBe aHTMPAKOBbLIX NpenapaTos. U

He CMOTPA Ha 6/IN30CTb UX MONEKYNAPHOIO CTPOEHUA KBEPLLETMH NpoAaBaseT cebsa Kak myTareH,

a AUTMAPOKBEPLLETUH He NPOABAAET MyTareHHbIX CBOMCTB HU NMPU KaKUX YCI0BUAX.
® MexaHM3MOM BO3/elCTBUA KBepLeTUHa/aernapoKksepueTuHa, BeAyLLero K yiyyleHnio NaMmaT u obydyenus,
ABnAeTcs NHrIMbmnpoBaHMe 6eIKOB y4acTBYOLWMX B CUTHANbHbIX NyTAX anonto3a n MAPK, yto cnocobcteyeT
YCUNEHUIO NNAaCTUYHOCTM U AONTOBPEMEHHOM NOTEHLUMALMM CUHANTUYECKOW Nepeaayn.
www.nature.com/articles/s41598-019-43345-w
KombunHauua CeHONNTUYECKUX NPenapaToB 3HAYNTENbHO CHUXKAET Harpy3Ky Ha cTapetowme KNeTKkn y N1ogen.
B nccnenoBaHuUmM amepuKaHCKUX CNEeLMannuCcToB NPUHAAKM y4acTMe NauMeHTbl ¢ 3a601eBaHMAMM MOYEK,
aCCoOUMMPOBAHHbIX U Bbl3BaHHbIX AnabeTom. B TeyeHme Tpex aHen AobpoBOAbLbI NEPOPASbHO NOYYaNmn
KOMOUHNPOBAHHYO 003y Aa3aTUHMOA M KBepueTnHa. Yepes 11 gHen yvyeHble nccnegosanm obpasubl KPOBK,
KOXXWU M XXMPOBOM TKAHWN U CPABHUN pe3ynbTaTbl C aHa/IM3aMU, BbIMO/IHEHHbIMKW A0 Ha4vana Tepanuu.
[MpenapaTtbl O4YUCTUIN OPFaHM3M OT CEHECLEHTHbIX KNETOK Yyepes napy AHen, a 3IQPEeKT A/INNCA KaK MUHUMYM
B TedyeHue 11 gHewn.

www.ebiomedicine.com/article/S2352-3964(19)30591-2/fulltext
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ApanTtoreH Y NOXKUANbIX

www.ncbi.nlm.nih.gov/pubmed/15207399
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Tabnuua 2. OTgoenbHble KNMHUYEeCKNe MCNbITaHus, oueHnBawLlmne achdekT peceepaTtpona y DonbHbLIX Pakom.

Peceepartpon cdhopmynUpoBKa U

YHACTHUKM pesynsTart CceInku
OC3UPOEKM
BunorpaaHsid nopowok (80 mnu 120 r/ ~ o .
MNMauveHTsl C KonopeKTanbHEIM ) MuruduposaHue 3KCNpeccu reHa-muwedn Wnt 8 HopManbHoH CNM3KcTol obonoYke ToNcToM
OeHb) unu peceepatpon (20 wnm 80 mr/ [320]
pakom ( 1= 8) KMLLIKM.
AeHb) B TedeHue 2 Hegenk
MauweHTsl C KoNnopeKTanbHEIM _ .
Peceepatpon (0,5 vnm 1 1) Ha 8 gHen CHueHWe ypoeHAa Ki-67 Ha 5 v 7% B pakoBblx M HOpMAankeHbIX TKaHAX COOTBETCTBEHHO. [322]
pakam (1= 20)
Y DONbHEBIX KONOPEeKTANBHEBIM . _ )
MWKpOHW3WMpOBaHHBIA pecBepaTpon ObHapyeHWe pessepaTpona B TKaHW NedyeHu 1 NnoBbllleHHoe (39%) conep#anue
paKkoMm C METaCTazamMu B ) y } [315]
(SRTS001, 5r) B TedeHne 14 gHen pPacLUeENNeHHoN Kacnaskel-3 B 3NoKa4ecTBEHHON TKaHW NeYeH .
neyeHs ( 1M = 6)
. MWKpOHW3WMpOBaHHBIA pecBepaTpon Henpuemnemslii npodivns Ge30NacHOCTM M MMHUMManNbHas 3G ekTUBHOCTE ¥ NALWEHTOB C
MNayueHTsl C MHOM¥EeCTBEeHHON - -, . . -
i (n = 24) (SRETS001, 5 1) B Tevenne 20 gren B 21- peynarenpyowen / pedpakTepHol MHEHKECTBEHHOM MHUENOMOR, 4TO NogYepPEMBAET PHUCK [316]
MWEMOMOK =
OHeBHOM UMKNe Ao 12 yuknos pa3paboTEM HOBOMo NeKapCTBEHHOIO CPeAcTBa B TaKMX NonNynaLMax.
Buoxummyeckn [ynbBepHM3MpoBaHHLIA 3KCTPaKT _
. MPX Gbin npyu3sHaH BesonacHbiM K TpebyeT AanbHeRWero M3y4yeHua B Mccneaosadv dasel Il ¢
peUMAMBHMPYHILLME NALUMEHTBI C MYCKaTHOW KOKypbl BMHOorpaga (MPX) . [323]
OUEHKOW 0036l
pakom npoctatel ( 1= 14) 4000 mr { naumeHT
MaymeHTel C©
. INee nos3bl pe3ssepaTpona (peceepaTpon _ _
nNobpokadyecTBEHHOM 3HAYMTENBHO CHUMEHEI YPOBHW 3HAPOrEHOE B ChIBOPOTKE Be3 M3MeHeHMIA B POCTE ONyXornM
150 mr uni 1000 Mr esxenqHeBHO) B [324]

rMnepnnasveld npegcrTatensHon
#enesol (N = 66)

TedyeHue 4 MeECALUEB

NnpocCTaThl.
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PucyHok 2. lNpuHUuMnumanbHas cxema, CYyMMMPpYyRLWas norteHuwvarnbHbele

MexXaHM2Mbl, nexawme B oCcHOBE NPOTHMBOPDAaKoBOIo sdhdphekTa
pecBeparTpona.
Resveratrol
_ ™ Inhibition of angiogenesis Y
« Regulation of Phase | - Cell cycle arrest Inhibition of MMPs
and Il enzymes * Apoptosis Modulation of EMT
DNArepalr . iﬂﬂﬁﬁﬁfﬂqamw Inhibition of invasion and
ging AN metastasis .
Initiation Promotion Progression
Normal cell ——m Initiated cell —_— Cancerous cell = Malignant cell

I |
| I
Chemopraevention

Therapeutic effects
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XOTA 04YEBUAHO, YTO PECBEPATPO/ NOKA3aa OT/IMYHbIE NPOTUBOPAKOBbIE CBONCTBA, OO/IbLLUNHCTBO
nccnegoBaHMM NPOBOAMNOCH HA KNETOYHbIX KYNbTYPaX U AOKAMHUYECKUX Moaenax. 9T GUsnonornyeckme
3pPeKTbl pe3BepaTposia TakKe bblan uccneanoBaHbl Ha 1KOAAX, MOCKO/IbKY HE/b35 NpeanoaaraTb, YTo
pe3ynbTaTbl UCMbITAHUIM HA }XMBOTHbIX MoAenax byayt cnpaBeanmsbl ANA NHOAEN U3-3a PA3/INYMN B
reHeTMKe n npodpune metabonmnama. PapmakoKMHETUKY, MeTabo/IM3M U TOKCUYHOCTb PECBEPATPOA
OLUEHUBaNN Y 340POBbIX A40OPOBO/IbLEB U NALUMEHTOB PaKOM. PecBepaTpon bbicTpo meTabonunsmpyercs,
rnaBHbIM 06pa3om, B KOHBIOTaThbl INTIFOKYPOHMAA U cyNbdaTa, KOTOPble BbIBOAATCA C MOYOM. M3-3a N1oXowm
6MoaoCTYNHOCTU pecBepaTpoia U3-3a ero WMPoKoro metabonnima nccaegoBaTten MCNOJb30BaNM
6onbline Ao3bl (00 5 r/ AgeHb). ITM ncchnefoBaHMA NOKA3aau, YTO PeCcBepPaTPOo/ XOPOLIO NEePEeHOCUTCS U
b6e3onaceH. Tem He meHee, N0boYHbie 3PpPeKTbl, BKAOYAA AMaperD, TOWHOTY 1 60/b B }KMUBOTE,
HabnaaNnCh y CyObEKTOB, NPUHMMatoWMX bonee 1 r pecBepaTpona B AeHb. [locneayowme KAMHNYeckme
NCNbITaHMA B HACTOALLEE BpeEMA UCCNeayoT 3TOT npeaen ao3bl. Cnabas 6MoaocTynHOCTbL pecBepaTpona
ABNAETCA Cepbe3HON Npobaemon B OTHOLWEHMM SKCTPANOAALNN ero BO34ENCTBUA HA YesI0BEeKa, U bBbinn
pa3paboTaHbl pa3nnyYHblie NoAXoAbl A5 NOBbILEHMA ero 6MoA0CTYNHOCTH, BKAOUYaA noTpebaeHune ero ¢
PA3IMYHbIMKM NPOAYKTAMU MUTAHUA, UCNONb3YA €ro B COYEeTaHMU C AONONIHUTENbHBIM GUTOXUMUYECKUM
NMUAEPUHOM U C UCMOIb30BAaHMEM NOAX0Aa NPONEKAPCTBA, MUKPOHM3MPOBAHHbIX MOPOLLKOB MU
HAaHOTEXHONOIMMYECKNX COCTABOB.
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ApPeKT pecBepaTposa y NaUUEHTOB pakom Bbin nccneaoBaH B HECKONbKUX KNMHUYECKUX

ncnbiTaHmAx. NepBoe KNMHMYECKOE UCCnea0BaHMe, Kacatoleeca pecsepaTpoia U paka, bbino
BbinonHeHo Nguyen et al. OHM n3yuynnm BanaHne AMoPpuan3npoBaHHOro BUHOrpaaHoro nopowka (GP)
(copepalero pecsepaTpon U pe3BepaTpo/i, NOJlY4EHHbIN U3 PACTEHUIN) HA CUTHANbHbLIN NyTb Wnt,
KOTOPbIN, KaK U3BECTHO, Y4ACTBYET B KaHLEPOreHes3e TO/ICTON KULWKK, NPpU 0BbIMHOM paKe TOJICTOM KULLKK
N CAU3NCTON 060/104Ke ToNIcTON KNMWKKN. BBeaeHne GP (80 r / aeHb, cogepskallee 0,07 mr pecsepaTtpona)
B TeYeHUe ABYX HeAe/ib MPUBOANIIO K CHUMKEHUIO SKCnpeccun reHa-muweHn Wnt B8 06bIMHOW CAU3UCTOMN
060/104Ke, HO HE OKa3bIBaN0 BAUAHUA Ha CAU3UCTYIO 000104KY paKa. ITO YKa3bIBaeT Ha To, 4To I nau
pecBepaTpon MOTYT UTPaTb NOAE3HYIO PO/Ib B NPOPUIAKTUKE paKa TOJCTON KULLKK, @ HE B 1Ie4EHUN
YCTAHOBNIEHHOIO pPaKa TOACTOM KULWKW. [1aTenb 1 CoaBT. U3y4anu BAMAHUE BBEAEHUA pecBepaTpona B
nose 0,5 mnn 1r/ aeHb B Te4eHUe BOCbMUM AHEN Ha aKcnpeccuto mapkepa nponndepaunm Ki-67 8
KOJIOPEKTANbHOM TKaHU 1 coobLwanu o 5% cHuKeHnm nponmdepaumnm onyxonesbix KNETOK. Y NaLUMEHTOB C
KO/IOPEKTa/IbHbIM PaKOM C MeTacTa3amm B neyeHb BBegeHne SRT501 (MMKPOHU3MPOBAHHOIO npenapaTa
pecsBepaTtpona, npoussoammoro Sirtris Pharmaceuticals, GSK Company, Kembpunas, Maccauycetc, CLLUA) B
no3e 5r/ neHb B Te4eHUe ABYX HeAeNb YBEMUYNIO KOJIMYECTBO PaCLLENIEHHOM Kacnasbl-3 B TKaHU
NevyeHun, YTo CBUAETENbCTBYET O NOBbILLEHHOM anonNTo3e PaKOBOM TKAHWU MO CPABHEHUIO C CYyDbEKTamMy,
nony4vaswmnmu naauebo.
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B da3e 1 sKcTpaKTa KOXKYpbl BUHOTPaAa MyCKagnHa 6bln0o BbIABIEHO, YTO UCCNeA0BaHME
da3bl 1 c BUOXMMUNYECKU PELUNANBUPYIOLLMM PAaKOM NPeACTAaTENbHOM Kenesbl, KOTOPbIM
Obl/1a Ha3HavyeHa BbicoKas ao3a (4000 mr / naumeHT ) KOXKULbl U3 MYCKaTHOro BUHOrpaaa

( Vitis rotundifolia ), copep»xalwen 3nNarosyto KNCIOTY, KBEPLETUH U pe3BepaTpon,
be3onaceH n TpebyeT AasibHENLLErO U3yYyeHnAa B uccneaoBaHmnm dasbli |l c oueHKom ao3bi. B
APYrom PpaHAOMM3NPOBAHHOM MAaLEOO-KOHTPONNPYEMOM KJAMHUYECKOM UCC/IeA0BaHNM C
MCNO/Ib30BaHMEM ABYX 403 pe3BepaTpona (pecsepatpona no 150 mr nam 1000 mr B CyTKK) B
TeyeHune 4 mecaueB 6bIN0 0OHAPYKEHO 3HAYNTENNbHOE CHUMXKEHNE YPOBHEWN
aHAPOCTEHAMOHA, Aernapo3nmMaHApPoOCTEPOHA N AETUAPO3NUaHAPOCTEPOHA-CyNbPaTa B
CbIBOPOTKE, TOrAa KaK pa3mep NnpocTaTbl HE M3MEHANCA Y NaUuMeHTOB C A40OPOKayecTBEHHOM
rmnepnaasmven npeactaTe/ibHOM XKenesbl.
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Bblno obHapyKeHo, YTO NepBMUYHOE KapboHUAnpoBaHMe benka yBeNMUYMBAETCA B HECKOIbBKO Pa3 B MPUCYTCTBMU BbICOKMX YPOBHEM aKTUBHbIX
dopm knucnopoga (ROS), Takmx Kak cBoOOAHbIM paguKan aHnoHa cynepokecmaa (O, ) n cBoboaHbIX paanKanos okemaa asorta (NO), u gpyrmx
aKTMBHbIX CBOOOAHbIX PaAMKanos, TaKUX Kak nepekmcb Bogopoaa (H , O, ), ruapokcunbHbin pagmkan (HO) n aHMOH NepoKCUHUTPUTA
(ONOO ). CyuiecTByeT HECKO/IbKO UCTOYHMKOB ADPK B NnLLEBAPUTENBHOM TPAKTE, U HEKOTOPbIE MUKPODbI, NpUCYTCTBYIOLWME B 060404HOM
KULWKe, Npon3BoaAaT 6bonblioe KonmnyectBo AOK BHYTPU KNETOK, KOTOPbIe ABAAIOTCA NPOAYKTaMU MUTOXOHAPWA/IbHOTO AbIXaHUA NPU
a3pobHOM meTabonmsme, a NpU XPOHMYECKOM BocnaneHum bonblioe Konnvectso AOK BbipabaTtbiBaeTca HeUMTpodmunamn. ¢parounTos
H6aKTepui, rpaHYIMPOBaHHbIX MaTeEPUANIOB UK PACTBOPUMbIX pa3saparkutenen. OKUCAUTENbHOE Pa3/I0XKEHME NOJIMHEHACHILWEHHbIX *KUPHbIX
KMCNOT MOXET MHULUMNPOBATb LiEeMNHble PpeaKkLmn, KoTopble NPUBOAAT K 06pa3oBaHUIO Pa3HOOOPaA3HbIX KAPOOHUAbHBIX coeanHeHNn (AnnHOM
OT Tpex A0 AeBATU aTOMOB yrnepoaa), Hanbonee peakUMOHHOCNOCOOHbIMU N LUTOTOKCUYHBIMM ABNAIOTCA O, B-HEHACbILWEHHble anbaernapl,
TaKXe Ha3blBaeMble 3/IeKTPOPUIbHbIMU KapboHUNamMn. K HUM OTHOCATCA aKPOJIEUH, I/IMOKCab, METUNT/INOKCA/Ib, KPOTOHOBbIN anbaerna,
MaNOHOBbIN Ananbaerna n 4-ruapoKCUMHOHEeHan. PeakuMoHHOCNOCOOHbIE KETOHbI MW aNbAernabl, KOTOPble MOTyT pearMpoBaThb C 2,4-
AnHuTpodenunrugpasnHom (DNPH) c obpasoBaHmnem 2,4-anHutpodeHunnrnapasona (DNP). A3seHHbIM KonuT (AK) - 3To TMN XpOHMYECcKoro
BOCNANMTENbHOro 3aboneBaHuA KnwevyHuka (B3K), npn KOTOPOM OKUCAUTENbHbBIN CTPECC UTPAET KPUTUYECKYIO POJb B €ro NaToreHese u
3/10Ka4YeCTBEHHOM MPOrpPeccMpoBaHNM A0 KoNopeKTanbHOro paka (KPP). OkucantenbHas aktnsaums daktopoB TpaHcKpunummn NF-

KB CTUMYyNMPYET SKCMPeCccmto pasIMyHbIX NPOBOCNANUTENbHbIX LUTOKMHOB B 3NUTE/INA/IbHbIX KNeTKaX KUWeYHUKa, Taknx Kak TNF- o, IL-1, IL-
8 n COX-2, n cnocobcTByeT BOCNANeHUO U KaHueporeHesy. OKUCAUTENbHbIN CTPECC TaKXKe aKTUBUPYET CUTHANbHbIE MYTU MUTOTEH-
akTMBMpyemoi npotemHKknHasbl (MAP) KuHasbl (MAPK). Henyao4yHo-KuLeyHbin TPaKT YesnoBeKa NoaBepraeTca Bo3AenCcTBMIo
KapbOOHWUNbHbIX YIPO3, TAKUX KaK ynotTpebaeHne KpacHOro maAca, aJIKOrosibHbIX HaNMUTKOB U KypeHue, KOTOpble YBENNUYMBAIOT
KapboHnnmpoBaHue benka, BocnaneHme u passutme onyxonm. OgHaKo 6b1/10 NOKa3aHo, YTO AMeTUYecKoe NoTpebneHme 3eNeHbIX IMCTOBLIX
oBoLLEeN, PPYKTOB, pbibbl U BUHA CHUXKAET KapboHUAMpoBaHMe benKa. TakKe coobuanoch, YTo AobaBieHne pecBepaTtpona B gose 5 mr/
AEHb B TEYEHME LLIECTM AHEN YBENNYNBAIO CTEMNEHb KOHLEHTPALUM KapboHmna b6enka un untonpotektmBHoro pepmenHta NQO1 B TKaHAX
CAnM3nUCToM 060104KN 060404YHOM M NPAMOMN KULLKM Y NALMEHTOB C KOJIOPEKTA/IbHbIM PAKOM MO CPAaBHEHUIO C UX KOHTPO/IbHbIMM
cybbektamu. OgHaKo, BOMPEKM STUM MONOMKUTE/IbHBIM pe3ynbTaTaM, CyLEeCTBYIOT HEKOTOPbIE CBUAETE/IbCTBA TOrO, YTO Npuem
pecBepaTpo/ia MOXKET OKa3blBaTb HEBIAaronpmnATHOE BO34EMNCTBME HA HEKOTOPbIX NaUMEHTOB pakom. B ¢pase Il KAMHMYeCKoro ncnblTaHms ¢
yyacTMemM NauMeHTOB C MHOXXeCTBEHHON muesniomoilt aobasKa SRT501 B go3e 5 r/ AeHb Bbi3Basla HECKOJ/IbKO HEOXMAAHHbIX MOBOYHbIX
3pPeKTOoB, BKNOYAA HEPPOTOKCMYHOCTb, KOTOPAsA MOr/1a NPUBECTU K CMEPTM og4HOro naumeHTa. OgHaKo 3Ta BbiCcOKaA Ao3a SRT501 6bina
onpeaeneHa Kak besonacHasa B APYrmx KIMHUYECKUX UCCAeA0BaHUAX C Y4aCTUEM HECKO/IbKMX 340P0BbIX M NAaUMEHTOB rpynn

HaceneHus. JaHHble 06 3pPeKTUBHOCTM pe3BepaTpo/ia NPU NeYeHNM Paka O4eHb Masibl. [OCKONbKY B BONbLINHCTBE 3TUX KNIMHUYECKUX
MCNbITaHUIM NCNONb30Ba/ICA HEDObLWOM pa3mep BbIOBOPKM NAaLMEHTOB M MCNONb30BANIUCh Pa3Hble A03bl U pa3Hble NyTU BBEAEHUA
pecBepaTpo/ia, AaHHbIe KNIMHUYECKUX NCCNeA0BaHMIM Ha NtoaAX NOKAa3aam NPOTUBOPEUYNBbIE Pe3y/ibTaTbl NPUMEHEHMS PecBepaTpona.
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B aononHeHune K appektam y cybbeKkToB C pakoMm, TaKKe Bbl/1 NpoaeMOHCTPMPOBaH 3PPEKT pecBepaTposia y CybbeKTOB
c bonee BbICOKMM PUCKOM pa3BUTUA paka. Hanpumep, pecsepaTpon Aobasku B o3e 50 mr ABa pa3a B AeHb B TeYEHMe
12 Hepenb ymeHbwnn metuanposBaHme [JHK reHa onyxonesoro cynpeccopa Pac - accounaymm , cogepawmm goMeH
6enka 1 (RASSF1A) B rpyam *eHWMH ¢ 60s1ee BbICOKMM PUCKOM PaKa MOSIOYHOMN Xese3bl. TakkKe bblno NoKa3aHo, 4YTo
nobasneHne pecsepatposa B Ao3e 1 r/ aeHb B TeyeHme 12 Hegenb NOBbIWAET KOHLUEHTPALUMIO CBA3bIBAIOLWLETO
NONOBble CTepouaHble ropMoHbI rnobyaunHa (FCMT), 4To cBA3AHO C YMeHbLUEHUEM PUCKA PaKa MOJIOYHOMN XKenesbl U
OKa3blBaeT bharonpuATHOE BAMAHME Ha MeTabonmn3m acTporeHa; Takmm ob6pa3om, OH MOXKET CHU3UTb PaKTOPbl PUCKA
PA3BUTUA PaKa MOIOYHOMN XKeJie3bl Y }KEHLUH C OXUPEHNEM N U3ObITOYHOM Maccom Tena B noctmeHonayse. [pyroe
KNIMHUYeCcKoe nccaegoBaHme bbino cocpesoToueHO Ha BAUAHUM pPecBepaTposia Ha NoTeHUManbHble BUoOMapKepbl ANS
CHUXKEHUA PUCKA Pa3BUTMA paKa. LiIMpKyamnpytowme KoOHUEHTPaLUUN MHCYAnHoNoaobHoro gpaKkrtopa pocta (IGF-1) u IGF-
cBA3biBatowlero 6enka 3 (IGFBP-3) cBA3aHbl ¢ 601ee BbICOKMM PUCKOM PacnpoCTPaHEHHbIX BUAOB paka. bpayH u

COaBT. MOKa3a/au, YTo BBeJleHMe pecBepaTposia B go3e 2,5 r/ AeHb B TedyeHne 29 aHer NPpUBOANIO K CHUNKEHUIO
UMpKyAupyowmx yposHen IGF-1 n IGFBP-3 y 3a10poBbix AobpoBonbLeB. X nccnegoBaHMA NOKasbIBatOT, YTO
CNoCcoBHOCTb pecBepaTposia CHMXKATb UnpKyamnpytowmnin IGF-1 n IGFBP-3 y ntoaen moXeT npeactaBanaTb coboi
aHTMKAHUEpPOreHHbIM mexaHu3m. B gpyrom nccnegosanmmn Chow et al. obHapyxumau, yto BBeaeHue pecsepatpona no 1
r / AeHb B TeYeHMe YyeTblipex Heaesib Moayanposano nsopepmentsl | dasbl (LmuToxpom P450) u depmeHTsI
AeTokcnKaumm Il dasbl, y4acTBYHOLME B aKTMBALMN U AETOKCUKALMKN KaHUeporeHoB. OaHAKOo 3TN nonesHble 3PpPeKTbl B
OCHOBHOM MWUHWUMA/IbHbI, @ MHOr4A N NPOTUBOPEUMBLI. TemM He MeHee, NOXOXKe, YTO pecBepaTpo/1 OKasan
NONOXUTENbHOE BAUAHME Ha NPOPUNAKTUKY M NevyeHne paka. ChegosatenbHO, 3GPEKTUBHOCTb M He30MacHOCTb
pecBepaTposia B UCCNeA0BaHUAX HA NOAAX AO0MKHbI ObITb AONONHUTENBHO UCC/IeA0BaHbl, YTOObI yyLle NOHATb U
Pa3BUTb €ro TepaneBTUYECKMIM NOTEHLMAN ANA OHKOJIOTMYECKUX NALMEHTOB.
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PecsepaTpon. BeiBoAbI

® licnonb3ys pasnnyHbie MOAENM in Vivo U in vitro, 6bl10 AOKa3aHO, YTO pecBepaTpon cnocobeH ocnabnatb
Pa3/INYHblE CTaanmn KaHueporeHesa. OrpoMmHoe KOIMYEeCTBO IKCNMEPMMEHTA/IbHbIX MCCNea0BaHUN in Vivo U in vitro, a
TaKXe HEeCKONbKO KNMHUYECKUX UCMbITaHMIM NPeacTaBUIN JOKa3aTe1bCTBa OFPOMHOIO NOTeHUWaNa pecBepaTpo/ia B
KayecTBe NPOTUBOPAKOBOro CPeACTBa KaK AN NPOPUNAKTUKN, TaK U /15 IEYEHUA LUMPOKOTO CNEeKTPa PaKoBbIX
3aboneBaHunin. Peceepatpon 0bianaeT o4eHb HU3KOM TOKCUYHOCTbIO, U, XOTA OH MMEET HECKO/IbKO MOIEKYNAPHbIX
MULIEHEN, OH AEeNCTBYET Ha Pas/INYHble 3alWNTHbIE K 0bLWMe NYTH, KOTOPble 0BbIYHO M3MEHAIOTCA NPKU 6ONbLLIOM
KO/ZinyecTBe onyxo/sien. 3To rOBOPUT O TOM, YTO PeCcBepaTpo/l MOXKeT bbiTb bosiee noaxogAaWwmMm AN NCNO/Ib30BaAHMS
B KQ4YeCTBe aHTMKAHLLEPOreHa, N OH TaKXe MOXeT 3QPEKTUBHO OKa3biBaTb MPOTUBOOMNYX0aeBble 3PPEKTbI B
COYETaHMU C Pa3INYHbIMU XMMMNOTEPANEBTUYECKMMUM CPeACTBAaMU N TapreTHOM Tepanmen. CnocobHOCTb
NpeaoTBpPaLLATh KaHUEepOoreHe3 BKAYaeT MHIMOBMpPoBaHME OKUCIUTENIbHOTO CTPECCa, BOCNaseHua n npoandepaumnm
PAKOBbIX KNETOK, @ TAKXKe aKTUBALUIO }KECTKO PEryINPYEMbIX MEXaHU3MOB rnbenn knetok. OaHaKo 13-3a
C/IOXKHOCTU N KOJIMYECTBA BOB/IEYEHHbIX K/IETOYHbIX NpoLeccos, Heobxoanmo 6osnblue nccnegoBaHum, YTobbl
NOJIHOCTbIO MOHATb, KaK PecBepaTpPON MOXKET UCNO/Ib30BaTbCA A/18 NPeAoTBpaLLEeHMA Pa3BUTUA paka. Kpome Toro,
naoxaa bMoaoCTYNHOCTb PecBepaTposa y ntoaen bbina KputTuyeckom npobaemon B OTHOLLEHUN NepeBoaa
pe3ynbTaTtoB PyHAAMEHTANbHbIX NUCCNEeA0BaHUM B pa3paboTKy TepaneBTUYECKMX areHTOB. XOTA KIMHUYECKUE
NCMbITAaHUA HA NOAAX AN MONOKUTENbHbIE Pe3yNbTaTbl, MHOTME MPOTUBOPEYNBbIE PE3Y/IbTaTbl OCTAIOTCA, YTO
MOXET ObITb OTYACTU U3-3a NPUMEHAEMbIX MPOTOKON0B A03UPOBaHMA. YToObl yBENNYUTL OMOAOCTYNHOCTD
pecBepaTpo/ia 1 B Ka4ecTBe NOTEHLUMAIbHOIO aAbloBaHTa, aKTUBHbIE UCCNeA0BaHUA A0/IKHbI ObITb COCPEA0TOUEHDI
Ha cMCTemMax AO0CTaBKU pecBepaTposia, CocTaBax U moaynaumm metabonnsama pecsepaTponia n BO3MOMKHbIX
B3aMMOAENCTBMAX PECBEPATPONA C APYTMMU COEJNHEHUAMM,

Onco )
Rehab ) PreventAge



E A N E E H Recent articles combining the use of quercitin, resveratroland ellagic acid with localized

hyperthermia are proving helpful in treatment of boney metastases. Hyperthermic states
ﬂ[Eﬂ"[ﬂ may be achieved simply by the use of therapeutic ultrasound units that treat muscle and

R —
pain disorders or more accurately by advanced radio or microwave generators. Dr.
Paliwal, in the 2005 British Journal of Cancer, notes pretreatment of prostate cancer with
ultrasound hyperthermia dramarically increases cell cancer death caused by the

simultaneous administration of quercitin,

i

High Grade Tumor Post Therapy

Robert L. Bard, MD
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B uenom metpopmmnH B COCTOAHUMN:

e 1) ymeHbLWNTb 3a60/1€BAEMOCTb PAKOM,

e 2) yMEHbLNTb CMEPTHOCTb OT PakKa,

e 3) yBENNYNTL OTBET HA I€YEHUE B PAKOBbIX KJIETKAX NPU
MCNO/Ib30BAaHMMN NYy4YEBOU TEPANUU N XMMUOTEPANUMN,

e 4) ONTMMMN3NPOBATL ABUKEHMNE OMYXOJN U YMEHBLUUTD
3/10KAQYeCTBEHHOCTD,

e 5) yMeHbLWNTb BEPOATHOCTb peLMaANBa,

e 6) yMEeHbLINTb NOBpEXAAlOLEe AENCTBUE NPON3BOAHbIX aHAPOreHOB
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MeTpopMUH B NPOPUNAKTUKE U NeYeHNU paKa

CywecTByeT pag onybIMKOBaHHbIX UCCNeA0BaHNN U HabAOAEHWNI, KOTOPbIE YKAa3bIBAOT HA CHUMKEHMNE
PUCKa pa3BUTMSA PaKa U ero CMepTHOCTM Cpeam NauUeHTOB ¢ AnabeTom, KOTOpPbie NCNOAb3YIOT MeTPOPMUH
B A03ax 1500—-2 250 mr B AeHb. IBaHC U Apyrme o6bACHUIN, YTO BEPOATHOCTb BOSHUKHOBEHMA paKa Y
NAaLNEHTOB, KOTOPbIE UCMONL3YIOT METOOPMMH, MEHbLLE, YEM Y TEX, KTO HE UCMONb3YEeT 3TOT

npenapat. Kpome Toro, nccnegoBaHme 2529 KeHLWmUH C PpaKOM MOJIOYHOM XKenedbl NPeanoXnam yBenminTb
MLUP (naTonormyecknin NoNHbIN OTBET) Cpean NALMEHTOB C CaxapHbIM AMabeTom , NCNO/b3YHOLLMX
MeTPOPMUH MO CPaBHEHUIO C NauMeHTamu ¢ amabetom n 6e3 anaberta , He UCNONb3YOLWMNX

MmeTbopMUMH. HegaBHME nccneaoBaHMA TaKKe NOKa3bIBAOT, YTO AaXKe UCMNOJ/Ib30BaHME HU3KUX A03
MeTPOPMUHA CHUMKAET PUCK PaKa NPAMON KULLKK, NOCKONbKY METGOPMUH MHTMBMPYET POCT PaKOBbIX
K/IETOK U YMEHbLaeT nx npoandepaumto. Hanpumep, cornacHo HEKOTOPbIM AaHHbIM, METPOPMUH
NHIMbupyeT npoandepaumio PaKoBbIX KNETOK MONOYHOM Xene3bl, NPOCTaTbl, TOJICTON KULLKWN, MATKN,
AWYHMKOB U INTUOMbI.
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AHTUNpPonndepaTnBHbie addeKTbl METGOPMMHA Ha PAKOBbIE K/IETKM CBA3aHbI C akTuBaumnen AMPK,
NHaKTUBaumen mexaHmama mTOR, cHuxKeHnem EFGR (peuentop annaepmanbHoro paktopa pocra) u
MAPK (MUTOreH-aktuBmpyemaa NpoTEMHKMHA3a), CHUKEHUEM IKCNPECCUU N aKTUBHOCTM LMKINHOB U
akcnpeccumn reH p27. NMockonbky GyHKUMA MTOR B K/1ieTKax 3aK/1l0MaeTCcA B POCTE U CUHTE3e BenKkos u
NPOM3BOACTBE KUpPa, cneaoBaTebHO, METOGOPMUH MHTMBMpPYET PocT U nponmndepaumto KNeTok,
NHIIMBbMpya akTBHOCTb MTOR. Ucnonb3oBaHue meTtpopmunHa ynydiiaeTt nokasatenn RFS (n = 623) u
OS (n =1936) n cneundumnyeckomn ana paka sbixknsaemoctu (CSS) (n = 533) y naumeHTOoB C
Ko/NlopeKTanbHbIM pakom. Kpome Toro, JIsHrnm u gp., OAMH 13 BEIMKMX OHKOJIOTOB B
BennkobputaHumn, oTHOoCUTENBHO 3GPEKTUBHOCTU METPOPMUHA B N€YEHMM PaKa, 3aABUIN, YTO Y
NaUNEHTOB, MPUHMMAOWUNX METHOPMUH, Bbin nydwmnin obwmin peumnams (RFO) n CSS, yem y Tex, K10
He MCNob30Basl MeTGOPMUH , TaKKe MMEOTCA AaHHbIe O CHUXKEHUN NpoandepaLmm PpakoBbIX KIETOK
Npu pake TONCTOM KULWKKN. Hanpumep, cornacHo Hosono et al., Huskme gosbl metdpopmmHa (250 mr /
AeHb) bblnn cBsA3aHbI C paspylleHnem o4aroB abeppaHTHOM KpunTtbl (AMND), KoTOpbIN ABAsSETCA
MApPKEPOM, CBA3AHHbIM C Ha/IMYMEM PaKa TOJICTOMN KULLIKW.

Onco "
Rehab @) PreventAge



CornacHo pas3/inyHbiM onyH6AMKOBAHHbIM UCCAeA0BaHUAM, UCNO/Ib30BaHME MeTPOPMMHA (BbICOKME A03bl)
CHU)KAEeT BEPOATHOCTb CMEPTU Y NALMEHTOB C KONNOPEKTA/IbHbIM pPakoM. ITO nccaegoBaHue 66110
nposeaeHo B 2001-2006 rr. lna amabeTnKoB, KOTOPbIE NCMNOJb30BaAN METGOPMUH A0 NOCTAHOBKMU
AnarHosa paka (n = 207), u ana naymeHTos ¢ agnabetom (n = 108) n naumenToB 6e3 anabeta (n = 3501),
KOTOpble He NCNONb30Baan MeThOpPMUH. TaKXKe, CornlacHO pe3ynbTatam appeTTa, MCNo/Ib30BaHME
MeTPOpPMUHA CHU3UJIO BEPOATHOCTb CMEPTHOCTU Y MALMEHTOB C PAaKOM NPAMOM U 060404YHOWN KULLIKM Ha
oAuH-yeTbipe ypoBHA Ha 40%. MeTdopMUH TaKKe ynydwaeTt nokasatenm RFS, OS n CSS y naymneHToB ¢
PaKoOM NpocTaTbl. Pak npeactaTe/ibHOWM Kenesbl ABAAETCA OAHUM M3 PacnpPoCTPaHEeHHbIX 3aboneBaHni B
obuwecTtBe 1 BTOPOW NO 3HAYMMOCTU NPUYNHON CMEPTU cpean My*KYMH. COrNacHO HEKOTOPbIM AAHHbIM,
METOOPMMH MOXKET ObITb NCNOMBb30BAH A4 IeYEHUA PaKa, TAKOro Kak pak npocTaTbl. Hanpumep, 8
HECKOJIbKUX uccnenoBaHmnax coobuianocb 06 ysenmuyeHnm nuaekca OC n CHUKEeHUN PUCKa PaKa NpoCTaThl
n3-3a NPUMeHeHNA meThopmnHa. Kpome Toro, CoOrnacHoO UccneaoBaHMIO NaLMEHTOB C PaKOM NPOCTaThI
(paHHAA cTaams), y nonb3osatenen metpopmmnHa bbiam nydwme OC, CSS n RFO. CornacHo aHanusy
NALMEHTOB C PAKOM NPOCTaTbl, METGOPMUH CHU3N BEPOATHOCTb peunamnsa 3aboneBaHmA Ha

18%. Oliveria n gp. TakKe NoOKasann, YTo NpUMeHeHne MeTGopPMMHA Y NALUMEHTOB C AMabeToM CHUXKaET
PUCK paKa noaxKenyaodHomn xenesbl. Ruiter u coaBTopbl CCAeaoBanm PUCK paka NoAKENYA04HOM
Xenesbl Y NauMeHToB, NPUHUMAOWNX METPOPMUH U CYNbPOHUIMOYEBUHY, U YKA3aU, YTO
NCNOJ/Ib30BaHUE METPOPMMHA CHUMKAET PUCK paKa NoAXKENya04HOMN Kenesbl.
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MeTdopMmH TakKe yaydwaeT RFS (n = 271) y naunmeHToB € pakoM MOJIOYHOM XKene3bl; HUKAKUX
nameHeHm B nHgekce OS (n = 2045) He 6bI10 3apErncTPUPOBAHO B 3TOM rpynne HaceneHms. CornacHo
pe3ynbtaTam bogmepa n ap., PUCK paka MONIOYHOM Kenesbl y Ntogen, npuHumatowmx methopmmH bonee
5 neT, 6610 CHUXKEH. °8 Kpome Toro, cornacHo pesynbratam nccnegoBaHuit Jiralespnog n coaBTopoB Ha
nauneHToB gnabetom (n = 155) n Heanabetnyeckmx (n = 2,374) pakom MOJIOYHOMN Kenesbl,
naTtosiormyeckasa nosnHaa pemuccua (pCR) naumeHToB, NPUHMMAOLWMX METOOPMUH HapAaY C
Xnmmnortepanmen, 6bina Bbillie NO CPAaBHEHMIO C NALMEHTAM, KOTOpPbIe He noay4yanu metpopmuH. Lpyrme
CBA3aHHble UCCeA0BAHMA TaKXKe NOKa3anm, YTo MeTOGOPMUH CHU3U BEPOATHOCTb PAa3BUTUA PaKa NEYEHNU
Ha 62% y naymeHToB ¢ C/[] 2. CywecTBYIOT UCCNeA0BaHUA, KAaCcaloWMeca paKka ronoBbl U LWen, KoTopble
noKasbiBatoT yBenmyeHme RFS n CSS B pesynbrate Ncnonb3oBaHMA MeTGOpPMUHA (HET USMEHEHUN B

OC). 310 nccnepoBaHMe TaKKe YKa3biBaeT Ha yBenndeHue OS npu pake nerkmx nnm ysenmdenme RFS n OS
Npu pake Wenkn maTku nnm ysenmdeHune OS n CSS npu pake Kenyaka (TakKe Ha3biBaeMOM pakom
xenyaka). Cpean BaxKHbIX PaKTOpPOB, KOTOPbIE NPUBOAAT K TOMY, YTO pPe3y/abTaTbl 3TUX MHAEKCOB
PA3/1IMYHbI, MOXHO YKa3aTb Ha Pa3NM4nA B XapPaKTEPUCTMKAX NALMEHTOB, TUMNE ONYX0/In 1 Buonormm
onyxonun. B uenom, cornacHo coobLeHnam, CBA3aHHbIM CTaTbAM, @ TaKXe MOAENAM Ha *KUBOTHbIX U
NOAAX, PUCK Pa3BUTUA PaKa CHUXKaeTca baarogapa NnpMMmeHeHnto meTpopMmnHa, 0COBEHHO Yy NaUMEHTOB C
anabetom.
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https://clinicaltrials gov/et2/show/
NCT01210911 ? Term =
NCT01210911 & rank =1

(B3pocaeHi,

E3OCIIBII)

Bech cere

32

21moag 2010

10 1exadps 2014

(mepBoHAYATBHAL c

npeanoraraeMas

PeTHCTPIIA)

O118 1075 101
(B3pociIbIi,

B3POCIIBII)

Beck cere

120

Ot 18 10 80 12T
(B3pocisli,

B3POCTIBII)

Bech cere

C 28 cenTa0pa
2010 mo theBpats
2014

+ Ilpemapar:

TIEpOpPAIbHO)

» JIpyroe: mranedo

(HpE,EOC-T dBTASTCAE

yetHOH (opye)

ITTaHKpeaTHYeCKHH

pak
KATISITHTADHH,

ITHCIITATHH,
SMHPYOHLEH,
TeMUHTA0HH H

MeThopMIH

TTaHKpeaTHUeCKHH
IIpenapat: TeMIHTAOHH,

3PIOTHHHO, MeThOPMHE

H 1741200

Mertdopyur
yayummn PES
TIAIHEHTOB ¢
KOMOHHAUHeH
XHMHOTEPAIHH 110
CPABHEHHIO ¢ OTHOH
TOTBED
KOMOHHHPOBAHHO

XHMHOTEpanHeH

Mertdopyur
yayummi PES

NalHEHIOE

©) PreventAge’
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Pe3toMe KIIHITECKIX NCCIeI0BAHILI IICCHE,.."LOB&HIIﬁI BIIILTHIIA 3-16T[i]0p}1IIHa Ha pax

IIpocreKTHERO HecIeI0BaHHe MeTQOpMEHA IPH KacTPaLHOHHO-

PE3UCTSHTHOM pake Hpe,ﬂC-TETEJIBHOf‘I HEIe3E

e 12

@asa II HecIeOBaHHS Ha ONHOH PyKe LT H3VIeHHA BIHAHHA

=1 G

MeT(OpMHHA Ha MeTa0OMH3M paka y NAUHEHTOB C paHHel cTatnefl
PaKa MOTOUHOH :Kee3bl, OTYYAMMHX He0aTbI0BAHTHYO

XHMHOTEPAITHI)

Onco
Rehab

by D Kl JPOV

NCT01215032

(coBLTRA)

hitps://clnicaltrials gov/ct2/show/
NCT01215032 ? Term =
NCT01215032 & rank =1

NCT01266486

(coBLTRA)

hitps://clmicaltrials gov/ct2/show/
NCT01266486 ? Term =
NCT01266486 & rank =1

O1neHeHO

JapepueHHEIH

Becs cexe

C 4 oxTa0pa Pak mpocTathel

106 2010 1o sEBaps » [Ipenapar: MeTopMEH
(mepBoEAYATBEAL 2015
TIpefIoNaraeMas
perncTpans) (mpHEMMaeTcd BHYTpS XEa pasa

E JIeHb KaAIbIH 28-1HEEHBI
Pe0EHOK, LMK, B TedeHHs 12 IHKIO0B)
B3DOCIBIL,
TIOKHIOH
B3OCBIH
MYKIHHE

C 23 mexadpd Pax momousoi

41 2010 o it » [Ipenapar: MeTopMEH S
18 et ® cTapmme 2014
(B3pocsIi, (IpoTOHTHpOBaHHOE
TORHIOH EBICEODO/KIEHHE MeTQOpMHHA
B3pOCIRI) 1500 Mr 0IHH pa3s B IeHb B

TeueHne 14-21 mHef)
Becs cexe

Metdopymr
yayumet [1CA

MNalHEHTOE

Metdopyms
axTHEHpyeT AMPK
H CHHAAeT YPOBHH
4E-BPu S6K

©) PreventAge’
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IL] |

say b

PesroMe KIIMHIYECKIIX IICCTIEI0BAHINI IICCTIEI0BARIIT BIIISHILT 3-1ercpopmma Ha paK

PargoMmsnporanHas (asa II, 1rofiHOE cIemoe HCMBITAHHE
CTAaHIAPTHOH XHMHOTEPanHe MeThOPMHEOM (IPOTHE IIanedo) v
ReHITHH ¢ MeTacTaTHIeCKHM PaKoM MOTOYHOM Helesbl,
MOYIAIOMEK XHMHOTEPAIHIO TIePEo, BTOPOH, TpeThefl HIH
4eTEepTOH JTHHHH ¢ PeXEMaMH Ha 0CHOBe aHTPAlHKIHHA, TaKCaHa,

TUIaTHHBI, KATENHTA0HHA HITH BHHOpEJ’IaHHa

@®asa II necneoBaHKg Mo OLEHKe 3 deKTHEHOCTH KOMOHHAIIHH
MeThOpPMHHA H HeOATBIOBAHTHO PaHOXHMHOTEPANHH B Ie9eHHH

MeCTHO-DACIPOCTPAHSHEOTO Paka IPAMOIl KHIIKH

Kiunpko-OHonorHgeckHe 3QQekTsl MeT(QOPMUHa IPH paHHef cTaTHH

paka MOJIOYHOH ele3sl

Onco
Rehab

by D" Kupov

NCT01310231

(cepLmra)

https://clmnicaltrials. gov/et2/show/

NCT01310231 ? Term =
NCT01310231 & rank =1

NCT02437656

(cohImEa)

https://clinicaltrials. gov/et2/show/

NCT02437656 ? Term =
NCT02437656 & rank =1

NCT00897884

(ccBIIKa)

https://clinicaltrials gov/et2/show/

NCT00897884 ? Term =
NCT00897884 & rank =1

3aBepIIeHHEIH

3aBeplIeHHEIH

3aBepIIeHHbIH

40

Ot 18 70 75 181
(B3pocbIil,

B3POCIbIH)

KeHCKHE

60

18 meT u cTapime
(B3pocbli,
TIOEHION

B3POCIIBIH)

Becs cexe

40

Ot 18 10 70 1ot
(B3pocsli,

B3POCIIBIH)

HEHCKHE

C 18 deppans
2011 oo 14

mrong 2016 ©

C 5 mag 2015 mo
maprt 2017

C 8 mag 2009 mo

HIO7IE 2011

* IIpemapar: MeTQOpPMHH

(meTdopMuH B T03e 850

M E JONOIHEHHE K
CTaHTApTHOH

XHMHOT2PAIIHH)

» Tpyroe: mranebo

(mmanedo B TomonHeHHe

K CTaHJIapTHOH

XHMHOTEPAIHH)

* TIpemapar: MeThOpMHH
(850 Mr 2 pasa/cyTH

850 mr 3 pasa/ ¢yT)

* Ilpemapat: MeThopMHH
(TadmeTka 500 M,
MIpHHHEMAeTCA 3 pasa B
IeHb B TedeHHe 2—3

HeIels)

MeTacTaTHuecKHil
PaK MOIOUHOH

il ()

Pax npamo#

KHIMKH

Pax momTouH0H

FREJIE3hL

Metdopymus
VYOI 00 IITHE
VPOBEHB OTBETA

manneHToE (OPP)

Methopuus
VITYHIIT
COXPaHHOCTE
chuaKTEpa

manueHToE (SPR)

MeThopMHH MOKET
CHH3HTB CKOPOCTB
poTHpeparHm
KIETOK B

OIYXONeE0H TKaHH

©) PreventAge’
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BN 18

58y b

Pezrome xmmmmmIe cKirx IICCJIeI[OBaHIIﬁ IICCI[E,._"LOBE!HIIIUI BIIILAHIIA }-16T(b0p}1IIHa Ha pax

Pasa II HCCIETOBAHHA 110 OHER 3D QeKTHBHOCTH KOMOHHAITHH
MeTHOPMHHA H He0aTbHOBAHTHOH PaTHOXHMHOTSPAIHH b Te9eHHH

MeCTHO-PAcIpOCTPaHEHHOTO Paka MPSIMOH KHIIKH

Kannnro-ononormgeckre 3¢dekTsl MeThopMHHA IPH paHHe cTaTue

para MOJOYHOH KeTe35l

Paza [ HCTIBITAHAA TANATHHHOA B COUSTAHMH C 1) CHPOIHMYCOM HIH

2) MeThOPMHHOM IPH PACTIPOCTPAHEHHOM Pake

Onco
Rehab

by D Kl JPOV

NCT02437656

(ccpimKa)

https://clinicaltrials gov/et2/show/
NCT02437656 ? Term =
NCT(02437656 & rank = 1

NCTO00897884

(ccplmka)

https://clinicaltrials gov/ct2/show/
NCTO00897884 ? Term =
NCT00897884 & rank = 1

NCTO01087983

(ccpimra)

https://clinicaltrials. gov/ct2/show/
NCTO1087983 ? Term =
NCTO01087983 & rank =1

3aBepIeHHBIH

3aBepIIeHHBIH

3aBepIIeHHBIH

60

18 net u cTapmre
(B3pocas,
TIOZKELTOH

B3POCIIBL)

Bechk cexe

40

Ot 18 70 70 10T
(B3pocaslf,

E3POCIIBLH)

JKEeHCKHH

118

Pe0eHOK,
B3POCIIBIH,
TNOKHIOH

E3POCIBIH

Bechk cexe

C 5 mag 2015 oo
Mapt 2017

C 8 mag 2009 mmo

mone 2011

15 mapta 2010
rofma mo
ceHTI0ps 2015

roga

* TIpenapar: MeThOPMHH
(850 Mr 2 pasza/cyTH

850 ur 3 pasa/ cyT)

¢ TIpenapat: MeThopMHH
(TabmeTra 500 M,
NpHHEMAeTcd 3 pasa B
IeHb B TeUeHHe 2—3

HEIeIh)

+ TIpenapat: TanaTHHHO
(HadaTbHAT
mnepopalsHad 1o03a 500
MI B CYTKH B TeUeHHe

21 roza)

* TIpenapar: CHPOIHMYC

(HauaTRHAT

TepopalbHad 103a 1 MT

B JSHbB)

O Hperlapa’[: MeT[‘bOpMHH
(Hepﬁpa:[BHaﬂ 038
1000 T = o)

Pak mpano

KHIITKH

Pax MOIOUYHOH

SHSIeshL

Pacmupenssle

(opMEI paKa

|
o

MeTtdhopye -
VITYHITHIT

COXPaHHOCTE
chHBETEpa

nanueHToE (SPR)

MeTdopMHH MOEET
CHH3HTE CKOPOCTD
npoTHeparHu
KIeTOK B

ONyX0IeB0H TKaHH

JlanaTHHAO NpH
HCMOIB30E2HEH B
COUETAHHH C
MeThOPMHHOM
OVIeT OKa3bIBATh
OIarompHATHOS
BO3ISHCTEHE IPH
pacnpocTpaHeHHOM

paxe

©) PreventAge’
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o
Pesrome KIIHIMECKIIX IICC.UEI[OB&HIIﬁ IICCJ]E,:LOBFJHIIIUI BIIITAHIIA MET@]OPMIIH& Ha pakK

rs
TIpejonepannoHHOe HCC/Ie0BaHHE METQOPMHHA V NAHSHTOE C NCT00984490 O1MeHeHO C 24 centa0pa Pax MonouHOH Metdopyus
= ) _ ) * 30 * Tlpenapat: MeT(hopMEH
OIepa0eIbHEIM PAKOM MOJOYHOH Hele3hl (ccplTka) 2009 mo HIOIB HEME3E] H3MeHAT
T E T b , NePBOHATATEHAT MeTdopMEH: 850 MT
https://clinicaltrials gov/ct2/show/ (nep 2010 L nporEdeparHo
- elmonaraeMas TIepOpalbHO IBa pasa B .
NCT00984490 ? Term = fpex POPATBHO & p (Ki67) 1 anomTos 1o
. ETHCTPALHA €Hb B TeueHHe 7-21
NCT00984490 & rank = 1 perucIpas) . H MocTe TeueHHT ¥
IHT, OTMeHeH 33 24-36
* 18 11eT H cTapme “KEHIIHH ¢
. 4 0 ONEePALHH)
(B3poceti, P OIIEPALHOHHBIM
TIOAHIOH s TIpyroe: 1a00paTOPHELT PAKOM MO7IOUHOH
E3POCIIBIH) aHATH3 GHOMApKEPOB #enessl [ umm I1
- - (cOop KpoBH H TKaHefi CTa/HH.
3 TpeloCTaBIeH AL ONIPEJIe/IeHE
— OHOTOT HYECKOrO
= 3exta MeTdopMHHA
;_I in sifu)
APhase II oneHka MeT(QOPMHES, HANPABTSHHAT HA PAKOBBIR NCT01579812 3aBepIIeHHEIH 30 mapra 2012 Amrnk, MaTouHas  Metdopuun
o ) * 90 s TIpenapat: MeT(OPMHH =
CTBOMIOBBI® KTeTKH M4 IPeJOTBPAIICHHS PELIHEA V NAlHEHTOB ¢ (CcChITKa) ToI4 10 HIOHB Tpyba | yayumma RFS
i ! T = - = o - -finlint . et ".". o . = -
IIC / TIT/ IV cTagueil SUTHHKOE, MATOUHOH TPYOB! H IeperuHOro paka  hitps:/clinicaltrials gov/ct2/show * 071971079 2T 2017 roma TIepPBHYHBLH paK TALHEHTIOB
A I 570817 9 — . G
OPIOIIHHEI NCT01579812 ? Term (B3poCITBIiL OpIOIIHHEL
[ 579812 = ,
NCTO01579812 & rank = 1 B3pOCIISIH)
* KeHCKHH

Onco
Rehab € PreventAge’

by D" Kupov
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")
PesromMe KINHITECKIIX IICC.‘IeHOBaHIIﬁ IICCHE,IOB&HIIﬁ BIIITAHIIA 3.-1ertpop}1lma Ha paK

APhase II nceregoBaHHe MeT(HOPMHHEA ILTIOC MOTH(PHIHPOBAHHEL NCT01666730 AKTHBHBIH, He 14 asrycra 2012 1. AuHHApHO- MeTdopMHH -
FOLFOX 6 y NalHeHTOE ¢ MeTacTaTHIeCKHM PaKoM NOTKeTyI0uHoH  (ccblika) BepOOBKa * 50 Tofa Mo MapT * Tlpenapar. MeTgopm KIeTOYHA yayummi PES 1 OS
JReIe3kl https://clinicaltrials.gov/ct2/show/ * 18 mermcrapme 2019 roma (nepopatsHO). a7eHOKApIHHOMA  IallHeHTOB
NCT01666730 ? Term = (B3pocisrii, (mpeamonaraemas Omj ATHILTATHH, ) MIOTASTYIOTHOH
NCT01666730 & rank =1 OOEHIOH Jara 3aBepIIeHH T LB b (2
E3POCIIELH) HCCIeI0BAHMA ) $ropypamt 2. ITpoto4so-
(mepopaTsHO) S
* Becb cerc
* JIpyroe: 1a0OpaTopHEI  ATeHOKAPIHHOMA
AHATTH3 OMOMApPKepOB,  HMOLKEIVIOYHOH
KOpPpe/IgHOHHbIe FEIS3BL
¢ HCCTIeTOBAHIT 3. PenuHB paka
B MIOTASTYIOTHOH
E Eelessl
j 4. Craguz IV paka
;'I MOTASTYI09HOR
. Helesbl
HceaegoBaTelIbCEoe HCCIeT0BaHHe MeThOPMHHE ¢ HIH 0e3 NCT02048384 AKTHEHBIH, He 23 aueapga 2014 Metacratngeckags  MetdopMuH
palaMHIHHA B KadecThe IoJIepRHBAIOMeH TepaltH nocIe (ccplTEa) BepOOBKa e L. 0O J2Ka0pe * Ipenapar: Toxsko aTeHOKAPUHHOMA  HHTHOHpPVET
HHIVKITHOHHOH XHMHOTEpalHH V NAllHeHT0E ¢ MeTacTaTHIeCcKoi https://clinicaltrials. gov/ct2/show/ e |8§mermcrapme 2020T MeT(opyHH MIOTRETYIOYHOH AaKTHEHOCTE MTOR.
aMeHOKAPITHHOMOH NOTASIVIOUHOH Helessl NCT02048384 ? Term = (B3pocis, * [lpenapar: panaMunHH — KETS3BI MOHOHVEI2apHBIX
NCT02048384 & rank =1 TIOSKHIIOHN + MeThOopMHH KIeTOK
B3POCIBII) nepHbepHIecKoR
kposH (PBMC)
* Becs cexc _
CYOBEKTOB,
MOV YABIIHY
MeThopMHE ¢

PanaMHITHHOM HTH

083 Hero

Onco
Rehab € PreventAge’

by D" Kupov
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B\ 18

say b

basa II HecaeToBaHHA MeT(OPMHHA B KOTopTe paKa npelcTaTelbHOH

JHeJIe3bl nepel HpOCTﬂTSI\‘IDMHEﬁ

Onco
Rehab

by D" Kupov

Pezrome wmmmmmae cKirx IICCJIeI[OBaHIIIUI IICCJ]E,.‘IOBE!HIIﬁ BIIILAHIIA 3-1er(i]0p3—11ma Ha pax

NCT01433913 3aBepIIeHHBIH
(ccprmka)

https://clmicaltrials. gov/ct2/show/
NCT01433913 ? Term =

NCT01433913 & rank =1

s 20

* 18 net u cTapmre
(B3pOCIBIH,
TNOAHIOR

B3POCTBIH)

*  MYEUHHA

9 centaopa 2011
rofa Io anpens

2014 roma

s TIpenapat: MeTdhopMHEH
H IIaIe00

(mepopaIbHO)

e JIpyroe: 1a00OpaTopHBIR
AHATH3 OHOMAPKEPOE.
KOppelalHOHHbIe

HCCIeJ0BaHHT

L

A TeHOKapIHHOME
TIpeICcTaTeIbHOH
Hellessl

2. PellMIHE paka
TpencTarelbHOH
Hellessl

3. Pak
TpencTarelbHOH
sRenessl I cTamuH
4. Pax
TpeacTarelbHOH
semessl [TA
CcTaTHH

5. Pak
TpeacTarelbHOH
senessl [IB

CTamHH

0e3 HEeTO

MeTdhopMHH
0KA3BIBaeT BIHAHHR
HAa AronTos,
PeTYIIAIH
KJIeTOYHOIO [HKIA,
pervianuo mTOR,
aHTHOTeHe3 H
aKTHBanmo ANPK,
9T0 NPHBOIHT K
MIPeIoTEPAIIeHHID
POCTa PAKOBBIX

KIETOK

€ PreventAge’
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PesroMe KINMHITYUECKIIX IICCIIeI0BAHIIT IICCJ'IE,.."LOBEIHIIﬁ BIIITTHILA 3-18T(p0p}1IIHa Ha pax

Biaugnne J00aBIeHRT MeT()OPMHHA THAPOXIOPHIA Ha IPOTHO3
TAIHEHTOE ¢ B-KIeTOYHBIM IpeamecTEeHHHKoM (Ph +
OTPHIAT2IBHEIH) 0CTPOro THM(OOIaCTHOrO JefiKo3a ¢ BRICOKDH

sxcnpeccHed rera ABCB1

A @asa ] H3yUeHHT TEMCHPOIHMYCA B COUSTAHHH ¢ MeT(HOPMHHOM

IIPH 3aMyIISHHBIX COMHIHBIY OITYXO/IIX.

Onco
Rehab

by D Kl JPOV

NCT03118128

(ccpimka)

https://clinicaltrials gov/et2/show/
NCT03118128 ? Term =
NCT(03118128 & rank=1

NCT00659568

(ccplmKa)

https://clinicaltrials gov/ct2/show/
NCT00659568 ? Term =
NCT00659568 & rank =1

3aBepIeHHBIH

3aBepIIeHHBIH

C 1 smBapa 2015

. 102 roja o 1
e Or18 7070 meT JeKadpg 2016
(B3pocas, roga
B3POCIIBIH)
* Bechk cexc
15 anpena 2008
- 28 I. o (heBpats
» 18mermcrapme 2010
(B3pOCBIH,
TIOZKHIIOH
B3POCTEIH)

* Bechb cekc

OcTperi
* IIpenapat: MeThOpMHH = =
periap Gop THM(pOOTACTHBIH

TIeHKO3
(vetdopyur 8§50 mr ITO TpH
pasa B JeHb TOC OPeIHH30H B
OZHOM 7-THEBHOM IHKIE B
KadecTEe IpeIBapHTeIbHOH
00paboTKH H B TeueHHe 2§
JHeH HEIYKIHOHHOH
PeMHCCHE, KOHCOTHIANHOHHOH
TepanHH H NoIiepKHBalomeH

TepamnHH)

1. PaK MOTO4HOH

¢ Tlpenmapat: MeT(OpMHE N

THAPORIOPEA 2. Pak sHIOMeTpHA
» Ilpenapat: 3. PaK noykn
TeMCHPOIHMYC 4. PaK JIeTKoTO
5. MTavdoma
6. Commuanag
OMYX0Ib ¥
E3POCTIBIX
HEYTOYHEeHHAA,
TIPOTOKOT

cnenupHIecKui

BbraroteopHOR
BIHAHHE
MeThOopMHHA HA
HacTOTY PellHIHBOB

# RFS nainaeHTOB

MeTdhopMHH
YIIyHITAT
EBLKHEZEMOCTE
MalHeHTIOB H
obmamaeT
MIPOTHECONYX0IeBOH
8KTHEHOCTBIO,
BKIH0UAS CKOPOCTh
PeaKIHH OINVXOIH H
EpeMa J0

IpOTpeccHPOBAHH

©) PreventAge’



& Pasza II necrenosaHng MeTGopMuHa H 5-QTopypalnia y NalHeHTos ¢
=
e 3aVIIeHHBIM KOJTOPEeKTAIBHEIM PAKOM, paHes IOTyIaBOIHX
@
% XHMHOTEpAIIHIO Ha 0CHOBE OKCAIHILIATHHA H HPHHOTeKaHa
=
L
[{=]
=)
(4]
w
TIH10THOS HeCIeIOBaHHe MeT(HOPMHHA KaK aTeHTa
XHMHOIPO()HIAKTHKH IPH HeMeIKOKIeTOUHOM pake IeTKoro
o
o

Onco
Rehab

by D" Kupov

NCT01941953

(copuaka)

https://clinicaltrials. gov/ct2/show/
NCT01941953 ? Term =
NCT01941953 & rank =1

NCT01717482

(ccBITEA)

https://clmicaltrials. gov/et2/show/

NCT01717482 ? Term =

NCT01717482 & rank =1

3aBepIeHHBIH

AKTHUBHBII, He

50

16 neT u cTapme
(pedeHOK,
B3POCIBIH,
TIORHIOH
B3pOCIEL)

Becs cekc

24

18 11eT H cTapiIe
(B3pocabli,
TIOKHIIOH
E3pOCIBIH)

Bece cekc

C 4 ceHTI0pS
2013 ¢ mo
Hog0ph 2014 1.

C 25 oxtabpa
2012 roma mo
moHb 2019 roda

IIpenapat: MeTQOPMHHE
1 (Qropypamt
(vetdopyun 850 Mr
TepopatsHo 2 pasa B
IeHb Immoc SFU 425 Mr
/M2 + nefiropopHE 50

MT B/ B B HEIRTH)

TIpenapat: MeT(HOPMHH

Jpyroe: KOMIIApaTop
mnanebo (cTaHIapT
HAOIIOOSHHA 33

COCTOSHHEM YX0Ta)

MetacTarudeckuii  MeTdopymun

KodopeKTampHBIA  vayamma OC
pak nanueHToB H [IPC

1. llerounEte MeThopMHEHE CHHSHT
HOBOOOpA30BAHHA  VpoBeHb Ki67

2. KapimaroMma,

HeMelKOKIeTOTHOe

JIETHOS

© PreventAge’



[naeHaa / HosBocTu Meauuubbl / OBHapy#eHbl NPOTUBOONYXONEBbIE CEONCTBAa ¥ NeCATKOB HEOHKONOMMYECKMX NpenapaTos

O6Hapy>XeHbl NPOTUBOONYXOJieBble CBOMCTBA Y A€CATKOB HEOHKOJIOFrMYeCcKuXx
npenapaTtoB

22 sHeapna 2020 r.

COBMECTHbIE YCUUA YYEHbBIX M3 HECKOMNBKWUX MCCNefoBaTenbCckx ueHTpoe CLUA no BeIABNAEHMIO
MPOTHMEOONYXOJIEBbIX CEOWCTBE Y NPenapaToB, He MCMNOoJIb3yeMbiX B OHKOMOrMKM, OKasalMcb HEBEPOATHO
ycrnewHbiMu. Takme ceolcTea 6bin obHapy»eHbl y 49 nekapcTBeHHbIX CpeacTs.

Mccnegoeatenn M3 OHKOMOMrMYecKoro MHCTHUTYTa ,El,aHa--:DapGep COBMeCTHO C KonneraMm s MEICCE'—IYCETCKOFO
TeXHOMNOrMYecKoro MHCTUTYTa U HeCKOoNbKWX APYIrMX MCcCcNedoBaTeNbCKUX UeHTpoB CLUA, Mo MX NpUM3IHaHUIO,
HUKaK He oXuaanu Takoro 6necrtawero pe3ynbTaTa, Korga npMctynanM K HOBoOMY MCCnejoBaHWID.

ABTopbl Ny6nukauum B AHBApPCKOM BbiNycke xypHana Nature Cancer npogenanu TUTaHu4Yeckyk paboTy. OHuK
npoeepuiin 3cdPeKTUBHOCTb 578 cyLUecTBYHOLWMX NIeKapCcTBEHHbIX CPeAcTB, KOTOpPbIe He NPUMEHAKTCA B
OHKOMOrMK, NpyY BO3ASWUCTEMKW TaKMMK NpenapaTaMni Ha pakoBble KNeTKM 578 NuHWi, koTopble 6blW BblASNeHbl M2 310Ka4YecTEeHHbIX onyxoneid 24
TWUMOB.

JﬂtBTOPbI 3TOoro MccneJoBaHKMA BNepeble YyCTaHOBWIKW, WTO 49 HanMeHoBaHWIA NeKapcTeeHHbIX NpenapaToe obnagann Bblpa}I{EHHOﬁ LMTOCTaTHHYECKOM
AaKTMBHOCTbLIO. EWwe Y 103 nNeKapcTs Bblna OﬁHap‘y‘H{EHa npoTHBECcOnyxXoneeand akKTUBHOCTb MEHbLUE cTeneHW, Ho ToxXe sacnyxrearwowand EHMMaHKMA C
TOYKH 2peHWA CMHTe3a HOBBIX NMpenapdaToB NyTeM MO.EI.HqJHl{aLI,Iv"IM CYLWeCTEY LW KMX.

Bce nccnenoBaHHble nekapcTea NMbo 3aperucTpupoBaHbl B CLUA, nM6o MMelT Xopowuii npodune 6e30NacHOCTU. 3TO 3HaYUTENbHO NpUBAUIUT Hayano
KITMHUYECKMX MCCNefoBaHWii € yHacTMeM NnaumMeHTOB OHKOMOMrMYecKMX KIMHUK.

ABTOpbI coobLWwakoT, 4YTO B Xo4e 3TOro MccnefoBaHUA OHKM DﬁHap‘f}KMﬂM Y HEKOTOPpbBIX NpenapaToB paHes HeW3BeCTHble MeXaHWMaMbl YHUYTOXeHWA
onyxonesbixX KNeTokK. TakMMK npenapartamMu, B HacTHOCTM, OKasanucb I'IpOTMBO.ELMEﬁETMHECKME cpedcTea, coepxXallke EaHa.ﬂ,Mﬁ, M OKrcyn bCIDP‘IpaM,
npK MEeHAEeMbIM ONA NedYeHMUA anKorobHOW 2aBMCMMOCTH.
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PaK NErkux u UHTerpaTMBHaA meauLnHa

TABLE 1. Foops AND SUPPLEMENTS THAT MAay BE BENEFICIAL OR HARMFUL IN PATIENTS WITH LunGg CANCER

Recommended

Avoid

Foods

Supplements

Fruits'!-12

vegetables, tubers, and carrots)

Foods high in carotenoids (carrots. cantaloupe. sweet potatoes,
tomatoes, pumpkins, spinach, apricots)''-'?

Foods high in selenium (Brazil nuts, cremini mushrooms, tuna,
halibut, salmon, scalloP.s, organic eggs. shiitake mushrooms, barley.

grass-fed beef. turkey)

Foods high in quercetin (capers. dill, kale, buckwheat, sweet

potatoes, a?ples)"'"s
Green tea®

Spices: turmeric.* black cumin®™
Soy86
Garlic®™’

Pomegranate™®

Astragalus™®7*%

Omega 3 (EPA:DHA =4:1)"!
Curcumin

Ginseng™’

Trametes versicolor® "
Homeopathic remedies” 7% 82
Melatonin®* N
Vitamin D (early stage)™
Probiotics™ 7!

Nonstarchy vegetables (green leinl’x vegetables. nonstarchy root

11,12

Red meat''-'®
Processed meat
Diets high in Glycemic Index®™”

1116

Selenium'!’

Vitamin A''

B-carotene''->>

Vitamin D (advanced stage)”’
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professorkupov@gmail.com _Moi NCBI Buliti

FMC R

HauwoHansHaR MegHUWHCEaA -
GubnuoTera CLUA HaunoHanbHbe NMPOABUHYTEIN Cnucok HypHanos

WHETHTYTHE 3A0POBRS

Cnucok #ypHanoe * F1000Res » cT.¥; 2018 * PMC5989150

FIOOOResearch

Publish fast. Openly. Without restrictions.

Bepcwa 1. E1000Res . 2018; 7: F1000 dakyneret Rev-689. PMCID: PMC5989150
OnyonukoeaHo 1 moHA 2018 ropa. Doi: 1012688 / f1000research 14127 1 PMID: 29904587

WHpon-3-kapObuHon: pacTUTenbHbI FOPMOH, DOpHOLMIACS C pakom

2nna Kau , Kosuentyanusauma , Hanucadue - Noarotoeka opurMHansHoro npoekTa , Hanucanwe - OB30p W
1

pPedakTUPOBaHWE | 1.2 Codma HueaHwy , PaccnegoBaduwe , Hanwcadue - O030p M penakTUpoBaHne , |

Hanuans A Ulamoeurll , AOMUHUCTpaumA npoekTa , Hapgsop , Hanucadwe - MNogroToBka OpUriMHansHOMro NPoeKTa |
1

HanucaHue - O630p W penakTUpoBaHWe -

$8H000 14

]

» Hpopmauma » ob = aetope » TpUMeYaHWsa K cTateke » ABTOPCKWE NpaBa W uHopmauma ob

OTBETCTBEHHOCTW OTKA3 OT OTBETCTBEHHOCTK

3JTa CcTaTbA UMTUMROBANACEL APYTUMK cTaTkAmMK B PMC.
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[Nomorute

dopmaThbl:

Craten | PubReader | ePub (Beta) | PDF (866 KB) |
UMTUpOBAHWE

Mopenutbces
nfacebook nu_LeEreT Google+

CoxXpaHWUTb NpeaMeTbl

v [obaeuts B v
WabpaHHoe

|
Moxoxwue ctatbn B PubMed =

MpoayKT pacllenneHna rMmwKoarHonaTa WHaoN-3-kapbuHon
OeWCTBYET Kak aHTaroHWCT ayKciHa B KopHax Arak [3ason J. 2015]

[Npegnonaraemele MexaHnamel JeACTEWA WHAON-3-kapbuHona B
npochunakTuke konopektansHo [Skcnept Opin Ther Targets. 2008]

OcnabneHune KaHUueporeHesa u MEXaHW3M, Nexallnit B OCHOBe
BNWAHWA MHAON-3-KapbuHona w ero me [Adv Pharmacol Sci. 2014]
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Leukemia

Plant based diet
Reduce sugar, sodas
and sweets

Citrus fruits
Carrots
Pomegranates

Green Tea
Curcumin
Black Cumin

Supplements
MCP
Probiotics
Ashwagandha

Omega 3

Plant based diet

Reduce sugar, sodas and
sweets

High intake of vegetables
Avoid milk and dairy

Reduce Red meat
Reduce Processed meat

Garlic

Green Tea
Curcumin
Chocolate

Probiotics
Ashwagandha

Plant based diet
Reduce sugar, sodas
and sweets

Reduce Red meat
Reduce Processed
meat

Green Tea
Curcumin

Supplements
MCP

Probiotics

Omega 3
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Nutrition (Prostate Cancer)

® Not listed as an obesity-associated CA; obesity associated with more aggressive CaP

® Plant-based diet recommended in view of + association with animal fat, red meat, dairy and energy
from alcohol and sugar; eggs implicated

® Fish may be protective

® Lycopene, cruciferous glucosinolates, soy isoflavones, green tea cathechins and pomegranate

polyphenols all appear beneficial
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Supplements (Prostate Cancer)

Whole foods best source of nutrients

SELECT quenched enthusiasm for embracing supplements as CaP prophylaxis
Vitamin D complex; higher levels may 1 risk CaP; lower levels may * metastases
Hormonally active D3- calcitriol- studied to lower PSA velocity with mixed results
Calcium also complex; high intake of dairy and total dietary Ca++ may * risk CaP

Ca++ supplements appear to I risk of fatal CaP
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More Supplements (Prostate Cancer)

® Omega 3 fatty acids likely beneficial despite concern raised by SELECT dataset analysis
® Pomegranate polyphenols may be best delivered as a capsule to avoid juice sugar load
® Modified citrus pectin may be useful in slowing PSA doubling time per ongoing uncontrolled trial

® Zyflamend™ and Pomi-T® have shown positive results
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Lifestyle (Prostate Cancer)

® Physical activity- job-related and recreationalinconsistently associated with {, risk CaP

[ Regular vigorous activity in men <65 lowers overall risk and risk of aggressive disease
® In men with CaP, post-diagnosis PA lowered risk of CaP-related and all cause mortality
® Studies evaluating effect of PA on bone density and risk of PA in men with osseous

metastases unremarkable
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Complementary Therapies

® Two studies evaluated acupuncture for hot flashes secondary to androgen deprivation

[ 9/22 (41%) reported >50% {, in hot flash scores with associated improvements in QOL and
sleep quality
® 14 men receiving AP twice a week for 4 weeks reported benefit in hot flash scores at 2 and 6

weeks as well as 8 months after enrollment
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More Complementary Therapies

® Feasibility study of complementary therapy during radiation randomized 18 men each to SOC, Reiki
therapy or relaxation response therapy with cognitive restructuring

® Trial too small for effectiveness endpoints but RRT group showed significant improvement in FACT-
G QOL score

® For patients classified as anxious at baseline, improvement seen in both RRT and Reiki groups
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Mind/Body
® Men with early stage CaP randomized to 8-week MBSR training (N=24) or attention control arm
(N=19) in a pilot feasibility trial
® 47% men approached elected to participate

® MBSR participants with significant {, in CaP anxiety and uncertainty intolerance as well as 1" in
mindfulness, global mental health and posttraumatic growth

® Prior study of MBSR with yoga in 10 men found | stress over 1 yr study period and {, cortisol,
proinflammatory cytokines and systolic blood pressure
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A Truly Integrative Intervention

® Ornish regimen offered in an RCT to men with low or favorable intermediate risk CaP choosing not
to undergo conventional therapy

® Vegan diet with ~¥10% calories from fat
® Supplemented with soy, fish oil (3 g), vitamin E (400 IU), selenium (200 mcg), vitamin C (2 g)

® 30 min walk 6 days a week I Stress managed with gentle yoga-based activity, breathing,
meditation, imagery and progressive relaxation 1 hr daily

® Weekly 1 hr support group to enhance adherence

® Control patients asked not to make diet and lifestyle A’s
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Truly Integrative Intervention Results

® PSA dropped 4% in Ornish regimen group and rose 6% in controls (P=0.016)

® After 12 mos, 6/49 control and 0/43 Ornish pts elected conventional care; at 24 mos, 13/49 and
2/43 (P< 0.05)

® Experimental arm demonstrated significant improvements in wt, abdominal obesity, bp, lipids
® Modulated expression of genes critical to tumorigenesis seen in Ornish regimen men

® Increase in relative telomere length after 5 yrs of f/u
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Putting It All Together

Organic, plant-based, antioxidant-rich, anti-inflammatory, whole foods diet
Increased lycopene, soy, polyphenolic compounds

Reduced saturated fats

Regular program of vigorous PA to facilitate healthy body weight

Judicious use of supplements

Consider benefits of yoga with implementation of stress reduction by initiating meditation practice

Traditional Chinese medicine useful for symptom management and overall balance
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YeenuueHune Npogo/iKMTENBHOCTH XKW3HM OHKOMNOTMYeCKMX NauWMeHTOoB Nocne KYpPCoBOro NeYyeHnd MeTogaMm MHTErpaTtTMBHOW OHKOMOTMK MO CPaBHEHUIO C pesynbratamMu

20+

[MauwmeHToOB
B JeHb

55+

Hanpaenenui
B MecsL

600+

[MauneuToB
nepeeeseHo
TpaHchepoMm
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TPaAWLUMOHHOKW TepanMy no gaddeim HaunoHansHoro MHctutyTa Paka CLUA

Pak neueHu

Pak xenynka

MopxenypnouHas
Kenesa

Pak mozra

(rnnoBnacTtoma)

Pak nerkux

Pak avMuHWKOB

 Kypcoeoe neyeHdue mMeTogamMu

MHTErPaTUBHOW OHKONOIMK

0%

50% 100% 200%

© TpagvuMoHHada Tepanus

300% 350%
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«Ho BbIKXMBET N NaUMeHT, NOMPET — UM HamnneBaTb.
Ay MeH4, BUOUTE NN, eCTb MarieHbKoe Xx0bbun —
HENPOCTUTESNBbHOE, COornaceH, — s cTapatoCb COXPaHUTb
4YenoBEKY XN3HbY
Mapwuo [bt030

"KpecTHbIN oTeL".
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