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ButamuH [1;-cBA3biBatowmii 6enok (DBP) npeactaBnaeTt coboit nonndyHKLMOHANbHbIV FVKONPOTENH, OCHOBHAA poJib
KOTOPOro 3aK/loyaeTca B TpaHCMopTe BUTamuHa [l; 1 ero meTabosiMToB; HO OH TakXe ABNAETCA NpeALeCcTBEHHUKOM
Makpodar-aktusupyouero dpaxktopa (GCMAF). DBP koHBepTupyeTca B GCMAF B pesynbTaTte calT-cneyndryeckoro
CeneKTUBHOro AernMKO3UANPOBaHNA NOA AeNCTBNEM B-ranakTo3maasbl U CManugasbl, TOKanM30BaHHbIX Ha akTUBUPO-
BaHHbIX B- 1 T-numdounTax cooTBeTcTBEHHO. brionormnyeckas aktmeHocTb GCMAF BbipakaeTcs, npexae BCero, B ero
CMOCOBHOCTM aKTUBMPOBaTb Makpodaru, ycunueas nx GparoyutapHyto GyHKLMIO 1 NPOAYKLMIO peakTUBHbBIX GOPM Knc-
nopopa. B pesynbrate akTMBaumm Ha Makpodarax noBblLLAeTCA dKCNpeccna cneunduyecknx peLenTopos, y4acTByto-
LMX B pacrno3HaBaHUM OMyXOJSib-aCCOLMUPOBAHHbBIX aHTUIEHOB, a TakXe B peanu3auuy NPAMON NPOTVBOPaKoBOM
AKTUBHOCTM Yepes3 MHAYKLUMIO anonTo3a/HeKkpo3a onyxoneBblx KneTok. MNoBblweHHbIN nHTepec kK GCMAF cBasaH ¢ ero
NOTEeHLMANbHOM BO3MOXHOCTbIO MCMOMb30BaHNA B KIIMHMKE B KayecTBe HOBOrO MPOTMBOOMYXOSIEBOrO rpenaparta.
Ponb GCMAF nposABnAaeTca He TONbKO MPY OHKONOTMYECKIMX, HO U MPY LIeNoM pafe BUPYCHbIX U HepoaereHepaTyBHbIX
3aboneBaHuni, NPU KOTOPbIX B CbIBOPOTKE GOMNbHbIX MOBbILLEHA akTUBHOCTb N-aLleTunranakTrosaMuHmaasbl (Haranasbi).
Haranasa — 310 ¢pepMmeHT, KOTOpPbI MOTHOCTbIO, @ He CeneKTUBHO AernukosunupyeT DBP u 6noknpyeTt, Takum obpasom,
obpasoBaHre GCMAF, uTo NPVBOANT K MMMYHHbIM HapyLlleHnAM. B 0630pe nofpobHO paccMOTPeHbl COBPEMEHHbIe
[aHHble 0 CTPYKType 1 dyHKUmMAx DBP Kak ocHoBHOro npeplwectseHHNKa GCMAF. Mo cBoemy cocTaBy HaxoaALMIncA
B UmpKynauuu DBP - 370 cmecb HemoanduumMpoBaHHbIX 1 O-rMMKO3MIMPOBAHHbIX MOMIEKY, CTENEHb FUKO3UANPO-
BaHMA KOTOPbIX OnpefensaeTca reHoTMNoMm no reHy, kogupytowemy DBP. Ha ponb DBP B ycTonumBocTn opraHusma K
pARy 3aboneBaHMn yKasbiBaeT TOT $aKT, UTo Y MHAVBMAYYMOB, FOMO3UFOTHBIX MO anfento, KogupytoLemy gedeKTHbIli
DBP, He obpasyeTtca Hu opHol monekynbl GCMAF, BCieACTBUE YEro 3T UHANBUAYYMbI UMEIOT BbICOKUIA PUCK pa3Bu-
TUA PasNNYHbIX TAXENbIX 3aboneBaHnin (6OKOBOM aMUOTPOPUUECKIMIN CKIIEPO3, KONOpeKTanbHbIN pak 1 ap.). B 0630-
pe npeacTaBneHbl JaHHble 06 OCHOBHbIX MeXaHM3Max NpoTnBoonyxonesoro s¢pdekta GCMAF, onyxoneBoi cTpaternu
HenTpanusaumm aktmeHocT GCMAF, pesynbTaTtbl KNMMHUYECKUX UcnblTaHun GCMAF npu pasfninyHbIX HO30M0rMYeCKNX
dopmax paka, a Tak»Ke 06CyKAeHbl UMetLLeca NPOTUBOPEUNA OTHOCUTENbHO No3nLUMoHupoBaHua GCMAF B KauecTse
3¢ deKTMBHOro NPOTMBOONYXONEBOro NpenapaTa.
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Vitamin D5 Binding Protein (DBP) is a multifunctional glycoprotein whose main role is to transport vitamin D3 and its
metabolites, but it also is the precursor of the macrophage activating factor (GcMAF). DBP is converted to GCMAF as a
result of site-specific selective deglycosylation under the action of B-galactosidase and sialidase, localized on activated
B and T cells, respectively. GCMAF exerts its biological activity primarily as the capability of activating macrophages by
enhancing their phagocytic function and producing ROS. Activation results in elevated expression of the specific mac-
rophageal surface receptors involved in the recognition of tumor-associated antigens, as well as in the implementation
of direct anticancer activity by inducing the apoptosis or necrosis of tumor cells. Increased interest in GCMAF is asso-
ciated with its potential to be used in the clinic as a new antitumor drug. Besides its anti-tumor activity, GCMAF exerts a
potential against a number of viral and neurodegenerative diseases associated with increased activity of N-acetylgalac-
tosaminidase (nagalase) in the blood serum of patients. Nagalase is an enzyme that completely (rather than selectively)
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deglycosylates DBP so it cannot be converted to GCMAF, leading to immunodeficiency. Circulating DBP is composed
of unmodified and O-glycosylated molecules with the glycosylation degree being dependent on the allelic variants of
the gene encoding DBP.The role of DBP in the resistance of organism against a number of diseases is supported by the
increased risk of a variety of severe illnesses (amyotrophic lateral sclerosis, colorectal cancer etc.) in patients deficient
for GEMAF due to homozygosity for defective DBP alleles. In this review, we also will examine in detail the current data
i) on the structure and functions of DBP, as the main precursor of GcMAF, ii) on the main mechanisms of GEMAF antican-
cer effect, iii) on the tumor strategy for neutralizing GcMAF activity, iv) on the results of GEMAF clinical trials in various
cancers; and will discuss the available controversies regarding the positioning of GCMAF as an effective antitumor drug.
Key words: vitamin D;-binding protein (DBP); Gc protein-derived macrophage activating factor (GcMAF); N-acetylgalac-
tosamine (GalNAc); a-N-acetylgalactosaminidase (nagalase); anticancer therapy.
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BBepeHune

Criermndrueckuit aktuBatop makpodaroB, GCMAF, — xom-
MOHEHT IIJIa3Mbl KPOBH, KOTOPBIA 00pa3yeTrcst B pe3ysbTare
caiT-crienin(pUuecKoro CeNeKTUBHOTO JCTIIMKO3UINPOBAHUS
BUTaMHH [];-cBaspiBaromero Oenka (DBP) non meicTrem
(hepMeHTOB [-ranakTo3u1a3bl ¥ CHaIN1a3bl, JOKAJTM30BaHHBIX
Ha KJICTOYHBIX MeMOpaHax akTHBHPOBaHHBIX B- m T-num-
(hoLIMTOB COOTBETCTBEHHO. MHOTOUHCIICHHBIE HKCIIEPUMEH-
TaJNbHBIC JAHHBIC, & TAKXKE PE3yJIbTaThl MIJIOTHBIX KIMHUYE-
CKHUX MCCJIEIOBAHUN CBUACTEIIbCTBYIOT O BBIPAXKEHHOM ITPO-
TUBOOMYX0JeBOH akTUBHOCTH GCMAF, 4T0 OTKpBIBaeT miu-
POKHE MEPCIIEKTHBEI €ro MOTEHIMAIBHOTO NCTIOIB30BAHHS B
KauecTBE HOBOTO JIEKAPCTBEHHOTO CPE/ICTBA MPU OHKOJIOTH-
YECKHX 3a00JIEBaHNUSX.

Lexnb HacTosIIIIETO 0030pa — MPEACTABICHHE JAHHBIX O CTPYK-
type u ¢ynkumun DBP kak npenmecrsennnka GeMAF, oc-
HOBHBIX MEXaHU3MaX MPOTUBOOIYX0neBoro dpdpexra GcMAF,
OITyXOJICBOH cTpaTeruu HenTpanu3auu akTuBHOCTH GCMAF,
pesynpTatax KIMHHYecKux ucnsitanuii GcMAF mpu pas-
JIMYHBIX HO30JIOTHYECKHUX (pOpMax paka, a TaKKe 00CyKIeHHe
MMEIOIINXCS] KPUTHUECKUX 3aMEUaHWi B OTHOLICHUH MO3HU-
ronnpoBanust GCMAF B kauecTBe 2 heKTHBHOTO TPOTUBO-
OITyXOJIEBOTO IIperapara.

CrpykTypa n ¢pyHkuumn DBP

Kak npepwecrtBeHHnKa GCMAF

Buramun J1;-ceaspiBaromuii 6enox (DBP) — 310 monudynxk-
LHUOHAJIbHBIA ITIMKOIIPOTEUH, OTHOCSIIUKCS K CEMEHCTBY
6emkoB kpoBu (Group-specific component, Ge-Oenku pasz-
MmepoM 51-58 k/la), mpeacTaBIeHHBIX B TOM YHCIIE alb0yMu-
HOM, 0-(heTOITPOTEHOM ¥ ahaMUHOM (0-aJIbOYMHH, BUTAMUH
E-cBs3piBaromuii 6enok). DBP cunaTe3HMpyeTcs remaronuTa-
MH U TI0T1a/IaeT B KPOBOTOK B (hOpPME 3pesioro MoHOMEpa, He-
cyuiero Tpu (GpyHKIMOHAIBHBIX JoMeHa. JloMeH, CBs3bIBalO-
il BuTaMuH [l; M )KUPHBIE KMCIIOTHI, PACTIONOKEH MEKIY
AMHUHOKHUCIJIOTHBIMH OCTaTKaMu 35—49, akTHH-CBS3bIBAIOIINI
JTOMEH HaXOIHUTCS MEXAY aMHHOKHCIOTHBIMH OCTAaTKaMHU
350-403. JIBa caiiTa CBA3BIBAaHUSA C KICTOYHOW MEMOpaHOU
HeWTpouiIoB pacroiokeHbl Ha N- u C-KOHIIaX MOJIEKYJIbI
rukonporerHa (Haddad et al., 1992; Otterbein et al., 2002;
Verboven et al., 2002; Malik et al., 2013).

Bbenox DBP xopupyercs reHoM, HaXOIAIMMCS HA JUIMH-
HOM 1uteue 4-i xpomocomsl (4ql1-ql13) u nmpeacraBieHHBIM
enquHctBeHHOR kormeit (NCBI ID: 2638), cocrosmieit u3
15 sx30oH0B 1 12 unTpoHOB (Song et al., 1999). DBP npu-
CYTCTBYET B IUIa3M€ KPOBH YEJIOBEKa B OOJBIIOM KOIHYE-
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ctBe (300—600 Mr/im) M BBICTyMaeT B KauyeCTBE OCHOBHOTO
nepeHocunka ButamMuna Jl; u ero npoussoausix. K apyrum
¢ysakunsm DBP oTHOCSTCA: a) CBA3BIBaHNE 1 BEIBEICHHE aK-
THHA, BEICBOOOXKIAFOIIETOCS ITPH HEKPO3€ KIETOK, a TaKkKe
BBIBE/ICHHE JKUPHBIX KHCJIOT M OaKTepHaIbHBIX YHJOTOKCH-
HOB; 0) aKTHBALIM XeMOTAaKCHCa HEUTPO(MITOB; B) aKTUBALIHS
T-nmuMQonuTOB Yepe3 MexaHH3M MaKpOIMHOILIUTO3a; T') ydac-
THE B MeTaboM3Me KocTHOM Tkanu. DBP oOHapyxuBaercs B
Pa3IUYHBIX )KUAKOCTSIX — CBIBOPOTKE KPOBHU, MOYE, TPYIHOM
MOJIOKE, aCIUTHOHN >KU/IKOCTH, JINKBOPE, CIIOHE, ISKYIIATE, a
TaKKe OpraHax 4eJI0BeKa — Mo3re, Cep/Le, JIETKUX, CEIIE3CHKE,
MoYKax, TUTAlleHTe, ceMeHHuKax, matke (Malik et al., 2013;
Delanghe et al., 2015; Morales, 2017).

Ente omna ouenb Baxnas GyHkips DBP — ero crioco6HOCTB
aKTUBHPOBATH Makpodaru, koropyro Ge-6enok mpuodperaer
B pe3yJbTare CalT-Crenu(puIeckoro ceJIeKTHBHOTO AETIINKO-
3HJIHUPOBAHUS (PUCYHOK, a).

I'muxo3nnupoBanuslii DBP conepkut oguH Tpucaxapun,
KOBAQJICHTHO CBSI3aHHBIA ¢ TpeOHUHOM B 420-i1 mo3unuu u
cocrosiuii 3 N-anermiraitakrozamuna (GalNAc) ¢ nByms
Pa3BETBICHHBIMU OCTaTKaMM CaxapoB I'aJlaKTO3bl M CHAJIO-
Boi kucnorsl. DBP kouBeprupyercs B GcMAF non neiict-
BueM (pepMeHTOB B-rajakTo3u/a3bl U CHaJIN/Ia3bl, JTIOKAIH30-
BaHHBIX Ha KJIETOUHBIX MEMOpaHax aKTHBHPOBAHHBIX B- u
T-mum@orToB cooTBETCTBEHHO. B pesynbrare odpasyercs
aktuBHbIN O0ennok GcMAF, comepxxaiiuii ocTarouHbIi caxap
N-alleTUIITaIakTO3aMHIH C OCBOOOJMBIIMMHUCS OT TaJlaKTO3bI
W CHAJIOBOM KHCIIOTHI caliTaMu cBs3bIBaHUS (Yamamoto,
Kumashiro, 1993; Yamamoto et al., 2008a—c). Cnenyer oT-
METHTB, YTO TAKOE CEJIEKTUBHOE JeruKo3unupoBanrne DBP
MIPOUCXO/IUT €CTECTBEHHBIM 00pa3oM IPH Pa3BUTHU BOCTIA-
nurenasHoro orsera. Cunraercs, yro umeHHo GalNAc B co-
craBe GEMAF oGecmieunBaeT akTuBaIiiio Mmakpodaros. [Toi-
Hoe nernmkosmwiupoBanne DBP mox nmefictBuem depmenta
N-aneTunaragakTo3aMHHUa3b! (Haraigassl) IPUBOJUT K pas-
prIBY cBsi3u GalNAc ¢ TpeOHHHOM (CM. PUCYHOK, 0 ), I TAKHM
obpazom Haranasa onokupyer DBP — GcMAF konBepcuro.

Ilo cBoeMy cocraBy Haxopsuiics B nupkyiasuuu DBP
TIpeACTaBIIsAeT cO00 cMech HeMOAU(PUITMPOBAHHBIX U O-TITH-
KO3MJINPOBAHHBIX MOJICKYJI, CTETICHb INKO3MIIMPOBAHUS KO-
TOpbIX onpeneisiercs reHotunom DBP (Malik et al., 2013).
Jl71st uenoBeka OnMCcaHbl TPU MAKOPHBIX AJIJIENbHBIX BApHAHTA
6enka: DBP1F, DBP1S u DBP2. Bapuantst DBP1F u DBP1S
MOryT ObITh KOHBepTHpoBaHbl B GCMAF moj neiictBuem
[B-ramaxTo3mmassl M CHATUIA3kl, TOTAA Kak Bapuant DBP2, B
KOTOPOM TpeOoHUH B 420-i1 MO3ULIMK 3aMEHEH Ha JIU3UH, HE
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[lernnko3nnmpoBaHHbIi Gc-6enok

Cxema cenekTuBHOro (a) u nonHoro (6) gernukosunuposaHusa DBP (Yamamoto et al.,, 1996).

MoxeT cBsizbiBaTh GalNAc, MOCKONBEKY B HEM OTCYTCTBYET
OCHOBHOW caliT O-CBA3aHHOTO IIMKO3WJIMPOBAHUS CaxapH-
J10B. IToCKONBKY y WHIUBHYyMOB, TOMO3UTOTHBIX IO alje-
mo DBP2, B nmpuHIHIIE HE MOXKET 00pa30BaThCsi HU OTHOU
Monekynsl GCMAF, He yauBUTENbHO, YTO UIMEHHO BapHAHT
DBP2/DBP?2 nionmMopdr3Ma acCOIHUPYETCs ¢ TOBBIIIIEHHBIM
PHCKOM Pa3BUTHS Pa3IMUHBIX TSDKEIBIX 3a00I€BaHUN, TAKUX
Kak OOKOBOI aMHOTPO(UUECKHUIT CKIIEPO3, KOJIOPEKTAIbHBIH
pax u 1p. (Morales, 2017).

MexaHn3mbl NPOTMBOOMNYXONIEBOrO

apdekTa GCMAF

buonornueckas aktuBHocte GCMAF mposiBisieTcs B ero
CHOCOOHOCTH aKTUBUPOBATh Makpodaru, ycuimsas ux ¢da-
TOIUTAPHYI (QYHKIMIO U MPOLYKIMIO PEaKTHBHBIX (HOpM
kuciopona. Kpome Toro, GeMAF crumynupyer nponudepa-
LIMI0 MHUEJIOU/THBIX KJICTOK-TIPE/IIIECTBEHHUKOB ¥ HHIYLIUPYET
ux auddepeHUpoBKy B 3pensie Makpodaru (Yamamoto,
Homma, 1991; Homma et al., 1993; Mohamad et al., 2002a,
b; Yamamoto et al., 2008a—c; Uto et al., 2012; Thyer et al.,
2013a; Ishikawa et al., 2014). B pe3ynsrare akTHBaliui Ha
Makpodarax MOBBIIIACTCS SKCIPECCUS CHIEHUPUICCKUX pe-
LENTOPOB, YYACTBYIOUIMX B PACIIO3HABAHUU M ITPE3CHTALUH
OITyXO0JIb-aCCOIIMMPOBAHHBIX AaHTUT'€HOB, a TAKXKE B Pean3a-
UM ITPSIMON IPOTUBOPAKOBOM aKTHBHOCTH Yepe3 MHYKIHIO
aronTo3a/HeKpo3a onyxoJeBbix kieTok (Yamamoto et al.,
2008a—c; Rehder et al., 2009; Caxno u ap., 2016). Tax, Hanpu-
Mep, MOKa3aHo, YTO Makpodark 4eI0BeKa, aKTHBHPOBAHHbIC
GcMAF B nose 100 nir/mi, uaaynupyrot rudens 51 u 82 %
kietok auHUA LNCaP (pak mpocrarsl 4enoBeka) uepes 4 u
18 4 COKyIBTHBMPOBAHUS COOTBETCTBEHHO (Yamamoto et
al., 2008b). B kynsrype in vitro GeMAF ycunuBaer Taxxke
T PEepeHINPOBKY «TIPO(eCcCHOHATBHBIX) aHTUTEH-TIPE3CH-
TUPYIOMINX ACHAPUTHBIX Ki1eTok (1K), aTo nposiBisiercst 3Ha-
yrMbIM yBennuenneM 3pensix HLA-DRYCD86*/IK o ypos-
Hs >80 % B 0011 MOMyIISIHN.

B pabote (Gregory et al., 2010) mokazano, uto GcMAF
XapaKTepu3yeTcs MPsIMbIM UHTUOUTOPHBIM JIeHiCTBHEM Ha
poHdepariio 1 MUTPALUIO KJIETOK JIMHUNA paka IPOCTaThl
(LNCaP u PC3), a Takxe cHIXAET SKCTIpeccHio Ha HUX UPAR
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(urokinase plasminogen activator receptor), akTHBAIHsI KOTO-
poro Koppenupyet ¢ MeractazupoBanueM onyxoinu. GcMAF
B 03¢ 40 Hr/MI HTHTHONpPYET TMpor(epannio KISTOK THHAN
aJICHOKapIIUHOMBI MoJIowHO# sxene3sl (MCF-7) B cpemnnem
Ha 50 %. IIpu 3TOM perucTpupyeTcsi CHI>KEHUE IKCIIPECCUU
OITyXOJICBBIMH KJIETKAMH BUMEHTHHA, MapKepa MPOrpeccuu
1 METACTa3MpOBaHUS PaKa MOJOYHOI JKeJIe3bl, BHI3BAHHOTO
TpaHchopMaIHei SUTENNaIbHBIX KJIETOK U IPHOOpETeHHEM
UMH (EHOTHIIA ME3CHXUMAJIbHBIX KJIETOK C MOBBIIICHHOH
YCTOWYHMBOCTBIO K aIloNTo3y, BHICOKOH MHUTPAllMOHHOW aK-
TUBHOCTBIO ¥ MHBAa3MBHOCTHIO ((hEHOMEH DIMTEIHAIBHO-
Me3eHxnManbHoro Tpaniuta) (Pacini et al., 2012b; Thyer et
al., 2013b). B sxcriepuMeHTax ¢ 30JI0TUCTBIMU CUPUICKUMHU
XOMSIKAMH B MOJIENIM KaHLEPOreHe3a, WHAYLHPOBAHHOTO
9,10-mumertnn-1,2-6er3antpanesom (DMBA), Taxxe ObLT
BbIsABIIEH MHrHONpYytomuii appexr GeMAF Ha poct omyxo-
JM U yBEJIMYCHUE TPOAOIDKUTEILHOCTH JKU3HH KHUBOTHBIX
(Toyohara et al., 2011).

Kaxk n3BecTHO, pOCT OITyXOJIM — 3TO aHTMOTeHE3-3aBUCUMBII
npouecc. [ToaTomy erie oHUM OYeHb BaXKHBIM MEXaHU3MOM
MIPOTHUBOOITYX01eBOoro AeicTBrus GCMAF SBISIOTCS €ro aHTH-
AQHTMOTEHHAsI aKTUBHOCTH M CIIOCOOHOCTH MHIMOWPOBATH IIPO-
nudepalyio 1 MUTpaLrIo SHI0TENATbHBIX KIETOK, a TAKXKe
o0Opa3oBaHme HOBBIX MHKpococynoB B omyxoin (Nonaka et
al., 2012). B uccnenoBanuu (Pacini et al., 2011, 2012a) ¢
UCIIOJIb30BAaHWEM aHAJIM3a XOPUOAJIAHTOMCHOW MEeMOpaHbI
(chorioallantoic membrane [CAM] assay) OpUTO TIOKa3aHO,
yro GcMAF B koH1eHTpanmu 1 HI/MJI HHTUOUPYET CTUMY-
JMPOBAHHEI IIpoCTaraHAMHOM E, aHruoreHes y KypHHbIX
SMOPHOHOB.

[IporuBoomyxonesast akruBHOCTE GCMAF Opu1a TIpOzE-
MOHCTPHUPOBAHA B Pa3JIMYHBIX IKCIIEPUMEHTAIIBHBIX MOACIIAX
in vivo. Kisker ¢ xomreramu (2003) mokasanu, 94To eXeTHeB-
HOe HHTpanepuToHeadbHoe BBeneHne GCMAF B mose 4 Hr/kr
MHIHOUPYET PoCT rpadra paka ImoKeTy104HO KeJe3bl 4esio-
Beka (B x PC-3; 2.5 x 10° kneTok; 11/K) y AMMYHOIE(DHITUTHBIX
SCID wwprmret. Ipu ucionbzoBarnu GcMAF B o3¢ 4 MKT/KT
HaOJTro1aJ1ack MOJTHAsE PErpeccusi OIyX0JIEBOTO TPaHCILIaHTa-
Ta. [ ncronornveckne uccie10BaHus BBISIBUIN BEIPAKECHHYIO
unduipTpanuo rpadpra Mac-3*makpodaramMu, MEHbIIYIO
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TUIOTHOCTbH KallMJUISIPOB M O0JIee BHICOKUI YPOBEHb arlonTo3a
mo cpaBHeHnio ¢ konTponeM (Kisker et al., 2003). IlarHaz-
[aTuyacoBasl MHKyOanus nepuToHeaabHbIX Makpodaros ICR
MBIIICH C CHIBOPOTKOH ueroBeka, oboramienHor GcMAF B
no3e 10 Hr mo 6enKy, mpuBOAMIIA K 3HAYNMOMY YCHIICHHUIO UX
(baroruTapHOi aKTUBHOCTH B cpetHeM Ha 73 %. nTparnepu-
TOHEaJIbHOE BBEJICHHUE TaKOi ChIBOPOTKH (B 03¢ 1.552 MKI/Kr/
JICHb B TeueHHe 7 JHEH) MbIIIaM ¢ IPUBUTHIM aCIIUTOM Kap-
ruHOMBI Dpiuxa (10 X 106 KIETOK/MBILIL) COMPOBOKAAIOCH
JIOCTOBEPHBIM YBEIMUYEHHEM MPOAOIDKUTEIBHOCTH JKU3HU
(Kuchiike et al., 2013). B pa6ote (Korbelik et al., 1997) na
meimrHON Monxen SCCVII (mockokiieTouHas: KapImHOMa)
OBUIO IIOKa3aHo, YTO coyeTanne GoToAMHaAMHYECKOM Teparuu
(®AT) c agproBanTHOH Tepanmeit GCMAF B Bune komOnHa-
[IUM BHYTPUOPIOIIMHHBIX U NEPUTYMOPATBHBIX WHBEKIUH
(mo 50 u 0.5 Hr/kr! cooTBETCTBEHHO), BBOMUMBIX B AHH 0,
4, 8 m 12 mocne T, npusoanio k 100 % BeDKHBaEMOCTH
JKUBOTHBIX NPOTUB 25 % npu ucnonsizopanuu OT B pexxume
MOHOTEpAIuu.

AHanu3 1aHHBIX JINTEPATYPHI TO3BOJISET 3AKIIOUUTh, YTO
npoTtrBoomyxoneBbii apdekt GEMAF peanmzyercs He TOJIBKO
Yyepes3 aKTHBALUIO OITyXOJIb-HH(DUIBTPUPYIOIINX MaKpo(haros
(OMM), HO © C yyacTHeM JAPYTUX MEXaHU3MOB, CBSI3aHHBIX C
MPSIMBIM HHTHOUTOpHBIM sieticTBeM GEMAF na npondepa-
ILIUI0, MUTPALIMIO U METACTa3UPOBAHHE OITyXOJIEBbIX KIETOK, a
TaKKe C TOJIABIIEHIEM HEOAHTHOTE€HE3a B OITyXOJICBOI TKaHH.

OnyxoneBas cTpaTerusa HeMTpann3auum
AKTUBHOCTU OI'IyXOﬂb-VIHd)I/IHprVIpyIOI.IJ,VIX
Mmakpodaros n GcMAF
XO0poI110 U3BECTHO, YTO B ITPOLIECCE KaHIIeporeHesa rpaHcdop-
MHUPOBaHHBIE OIMYXOJIEBbIE KIETKH HCIIONB3YIOT Pa3IHIHbIE
CTpaTeruy, NO3BOJISFOIIME UM KaK yCKOJIb3aTh OT UMMYHHOTO
HaJ130pa, TaK U MOJABJISATH pa3BUTHE 3()(HEKTUBHOTO IPOTUBO-
ormyxoseBoro nMmmyHHoro oteeta (Dunn et al., 2002; Kim et
al., 2007). Onna 13 5TUX CTpaTeruii HarpaBJicHa, B YaCTHOCTH,
Ha HEeMTpaIn3alrIo TyMOPOLMAHONW aKTUBHOCTH Makpo(aros
B OITyXO0JIeBOM MHUKpookpyxkeHun. [lox nericteuem TGF-B1,
CEKPETHUPYEMOTO OIyXOJEBBIMH KJIETKAMH, CIIOCOOHOCTD
OUM «k ¢arouuTosy CHIKACTCS, U OHU TPUOOpETatoT (heHo-
i Makpodaros 2-ro Tuna (M2-KIeTKH), KOTOPBIH OPHEHTH-
poBaH Ha nojiepxkanue pocra omyxoinu (Toutirais et al., 2003;
Allavena et al., 2008). M2-keTku — 0[JHa U3 CYOITOMYJISIIHIA
TKaHEBBIX MaKpo(]aros, UIst KOTOPBIX XapaKTepHa IKCIIPECCUs
aprunasel u cekpenus IL-10, mpocrarnanauna E, u camoro
TGF-B1, nomnepxusaromero nanubiii penorun OVIM uepes
Ay TOKPHHHBIM MEXaHU3M. M2-KIETKH OTIIMYAI0TCS TAKXKE 0~
BBILIEHHOH 3KcTIpeccuei pakTopa pocTa 3HAOTEITHS COCY/IOB
(VEGF), akTuBUpYIOIIEro aHTHOTEHE3 U SIBIISFOIIETOCS OJTHUM
n3 (haKTOPOB OITyX0NIeBOi MMMyHOCyTpeccuu (Martinez et al.,
2006). CoemectHoe Bozaeiicteue TGF-f1 u VEGF uauntmm-
pyet hopMHUPOBaHKE OITyXOJICBOI CTPOMBI, HEOOXOMMOI ISt
obecrieueHnst TPOPUKHN OITyXOJIEBBIX KIETOK, JTOKAIbHON NM-
MYHOCYITPECCHH U TTOJIIEPKKH TPOIecca METACTa3nPOBAHUS
(Ohm, Carbone, 2001; Mantovani et al., 2002).
Bupyc-unduipoBaHHble, a TaKKe OIMyXOJIEBbIE KIETKU
CIIOCOOHBI CEKpeTUpOBaTh (hepMEHT Harajasy (9K30- U JH-
JIOTHIIA), KOTOPBIM TaK)Ke MOXKET y4acTBOBATh B IEPENpPO-
rpammupoBannu OVIM B M2-nanpasnennu (Mohamad et al.,
2002a). Dx30Tun Haranasbl B (PU3MOIOTHUECKUX YCIOBHAX
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TepHuCTbIN NyTb Makpodar-akTusmpyowero daktopa (GCMAF):
OT OTKPbITUSA K KIIMHNYECKOW NPaKTUKe

CCKPECTUPYETCA HOPMAJIbHBIMU T'€IIaTOUTAMU U HE ACTIIU-
ko3unupyet Tpucaxapul DBP, Tem caMmbIM He BiIusieT Ha
KOHBepTaiuio ytoro npenmecrseHHrka B GCMAF (Ioannou et
al., 1992; Nagasawa et al., 2005). B Hopme akTHBHOCTH (hep-
MeHTa B T1a3Me Kposu Bapsupyet ot 0.35 10 0.65 HM/Mun/MT
cyocrpara. [1pu pa3nuIHbIX OHKOJIOTHYECKHUX 3a00I€BaHMUAX
CbIBOpOTO'-IH]:lﬁ YPOBEHb HaraJia3bl 3HAYUTEIIbHO IMTOBLIIIACTCSA
U peructpupyercs B auamnasone ot 0.63 1o 5.21 eEM/mun/™Mr
(Yamamoto et al., 1996; McCarty, 2013). Haranaza sx30- u
OHJIOTHUIIA, IPOLYLHPYEMasl OIIyXOJEBBIMUA KIIETKAMH, MO-
JKET MOJIHOCTBIO JENIMKO3MIMPOBATh Kak Tpucaxapua DBP,
TaKk M OCTaTO4HbIM caxap N-anermnranakro3aMuH GcMAF
(Yamamoto et al., 1996; Mohamad et al., 2002a; Matsuura et
al., 2004). B omyxoneBoM MHKPOOKPYKEHHUH BO3MOKHBI 00a
BapuaHTa TOTAJIBHOTO JICTIMKO3WINPOBAHUS, B PE3ylIbTare
koToporo 6o Onokupyercs kouseprauusi DBP B GcMAF,
100 MHAKTHBHpPYeETCs yike cymecTBytommii GCMAF (Yama-
moto etal., 1996; Saburi etal., 2017). leruko3unpoBaHHBIH
GcMATF He B cOCTOSIHUY aKTHBUPOBATh TYMOP-HH(QHIBTPYIO-
mue Makpogaru, 4To KIMHHYECKH MPOSIBISIETCS] Pa3BUTHEM
MMMYHOCYTIPECCHH 1 ITporpeccueii 3a001eBaHmts1, CBI3aHHOM
¢ moTepei MakpodaraMu MPOTHBOOIYXOJICBON aKTUBHOCTU
(Nagasawa et al., 2005; McCarty, 2013).

Pe3ynbratbl KNMHNYeCKUX ncnbitaHun GCMAF
IlepBbie pe3ynbTaThl OTKPBITHIX, MIOTHBIX KIMHUIECKUX UC-
cienoBanuii npenapara GcMAF 1-if reneparin Obutn o1ry0-
nukoBanbl B 2008 . (Yamamoto et al., 2008a—c). Cienyer
OoTMeTHTH, uTo N. Yamamoto eme B 1991 r. pa3paborain cro-
co0 nonmyuenust GCMAF 1-i reneparmn metoioM adpuHHOMN
Xpomarorpaduu Ha KOJIOHKaX, Harpy»KeHHbIX 25-THIPOKCH-
BUTaMHHOM /1, ¢ TOC/IE Iy FOLIUM JIEIIMKO3UIMPOBAHUEM BbI-
nenenHoro DBP pacTBoprMBIMEU HMITH HMMOOHITH30BaHHBIMHU
Ha Hocurene (epMeHTamMu (B-Tanakro3naa3oil U cuanuaa-
30i) (Yamamoto, Homma, 1991). ITomygaemslii mpogyKT
XapaKkTepu30BaIcs HU3KoH KoHLeHTparuei (100 ur/0.25 mu,
1 n03a), HecTaOMIILHOCTBIO ITPU KOMHATHOM TeMIieparype
IIPU OTCYTCTBUM AaHTHOKCHUAAHTOB B BUJIE aJIbOyMHHA U MO-
4eBOH KHCIIOTHL. B cBonx nmuoHepHsix padorax N. Yamamoto
¢ xoyuteramu ucrnons3oBanu GcMAF B oze 100 Hr, kKoTOpbIi
BBOIMJIM OOJNBHBIM BHYTPHUMBIIIEYHO, | pa3/Hel, KypcoM OT
3.5 1o 6 Mec. bbuto npostedeHo 16 GOIBHBIX PAKOM MPOCTATHI B
BO3pacte oT 46 10 76 net (Menuana, Me — 63.5), 16 60IbHBIX
PaKoM MOJIOYHOM JKeJle3bl C MeTacTa3aMu B Bo3pacTe oT 44
10 77 net (Me — 62.5) 11 8 OOJIBHBIX KOJIOPEKTAIBEHBIM PAKOM
¢ MeTacta3amu B Bo3pacte oT 41 o 82 ner (Me — 65.5). Uc-
ciezoBaTey mokasand, uro tepamusi GcMAF mpuBomut
CHIDKEHHIO /10 HOPMBI aKTHBHOCTH CHIBOPOTOYHON Harasasbl
U MOJTHOMY H3JICUEHHUIO MalueHTOB. [IpogomKuTenbHOCTh
6e3pennAMBHOTO Teproaa AJsl paka MOJIOYHOM JKene3bl co-
cTaBmia 6osee 4 JieT, st paka MpOCTaThl U KOJIOPEKTAIBHOTO
paka — 7 ner. CHMXKEHME Harajgasbl B MpoOIecce Tepanuu
CBHJICTEIbCTBOBAJIO, IO MHEHHIO aBTOPOB, 00 3paIuKalliK
OITyXOJIH, YTO /IS paKa IPOCTaThl OBUIO TTOATBEPIK/ICHO TO-
Morpagu4eckuM CKaHUPOBAHUEM.

B 2009 . N. Yamamoto ¢ KoJuteraMu OIryOIuKOBaIN pe-
3yAbTaThl UMMYHOTEpanuy ¢ ucnons3oBanueM GecMAF 1-i
renepaunn y BUY-unduunpoBanubix 00sbHbBIX (1 = 15)
(Yamamoto et al., 2009). [IpenapaT BBOAWIN OOTHHBIM TaK-
K€ BHYTpHUMBIIIEUHO, B 1o3e 100 Hr, | pa3/Hex B TeueHne
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4.5 mec. [locne okoHUaHUSI KypCOBOT'O JICUEHHUS y OOJIBHBIX
PETHCTPUPOBAIICH CHIDKCHNE aKTHBHOCTH Harajiasbl B Chl-
BOPOTKE KPOBH, YBEIMUCHHUE KOJIMUYECTBA LUPKYINPYIOIIUX
CD4+T-nmumdouuros, HopMmanusanus uuaekca CD4/CDS.
[Ipu sTOM HOpMabHOE copepkaHue T-KIETOK B KPOBOTOKE
COXPAHSUIOCH y OOJILHBIX B TEUCHHUE 7 JIET HAOIIONCHMSI.

[Tonyuennsie rpymmoii Yamamoto pe3ysibTarhl ObLIH Ha-
CTOJILKO MHOTOOOCIIAIOIINMH, YTO MOCIY KN CBOETO POJa
KaTaJIn3aTopoM JUTsl JaTbHEHIINX MCCICAOBAHUM KIIMHUYE-
ckoit appextuBHocTr GEMAF. B 2013 1. 6bUTH O1yOIHKOBA-
HBI JAHHBIE TI0 UCTIONB30BaHMIo penapata GcMAF 1-i rene-
panuu (B no3e 100 Hr, B/M, 1 paz/men) B rpymnme 20 O0IbHBIX
(9 my>xumH u 11 xeHuuH B Bo3pacte ot 42 10 76 11eT) ¢ npo-
JIBUHYTBIMH CTaIUSIMU PaKa pPa3IndHOMN JIOKaIU3aiy (Mode-
BOW My3bIPb, SIMYHUKH, TIPOCTATA, MOJIOYHAS JKeJe3a U T. 11.).
Bb110 10Ka3aHO, YTO AKTUBHOCTb ChIBOPOTOYHOM Harajuassl y
OONBHBIX 3HAYUMO CHIDKATACH C ICXOIHOTO YpoBHA 2.8+0.26
J0 1.6+0.17 HM/MuH/MT IOCIIe OKOHYAHHS UMMYHOTEPAINN
(p <0.01), mpu 5ToM UHTEPBAT MEXKITY 00CIIEIOBAHUSIMU CO-
craBisu1 B cpeqaeM 263 +45 mueit (Thyer et al., 2013a).

Crnenyer otmMeTuts, uto B 2010 1. coTpynHuKamMu YHHUBEp-
curera Tokymmma 1 yacTHOU KIMHUKH Saisei Mirai (SInoHwus)
0511 pa3paboTaH u 3armaTeHToBaH criocol nomydeanss GcMAF
2-i1 reneparuu (Uto et al., 2012). B stom ciryuae GeMAF
BBLJICJISIOT ITyTeM (epMEHTATUBHONH 00PaOOTKU CHIBOPOT-
KM KOHKPETHOTO OOJBbHOTO, MHAMBHUIYAIbHO 0€3 OUMCTKH
adpunnoi xpomarorpadueil Ha 25-ruapokcHUBUTAMUH [l
konoHkax. GEMAF 2-ii renepaiuy OTJIMYaeTCsl OT Ipemna-
para mepBOTrO MOKOJICHUSI 00Jee BBICOKOM KOHIICHTpAIHeH
(1500 1r/0.5 M/1 m032) 1 cTaOHIBHOCTHIO. BBLTO TIpeTOXKEHO
ucnonbs3oBars npenapatr GcMAF 2-ii renepannu B kauecTse
OJJHOTO M3 KOMIIOHEHTOB MHTETPAaTHUBHOW MMMYHOTEpanuu
paka (Inui et al., 2013). bt pazpaboTan IpOTOKOI, BKIIFOYAIO-
it 1) GEMAF 1500 ur/0.5 mut; B/M wnu /k; 1-2 pasa/Hen;
B TCUCHHE BCETO Kypca MMMYHOTEPAIHH; 2) KICTOYHAS Te-
parust ¢ ucrionp3oBanueM T- m NK-xierok (Natural Killer
cells), 1 pa3/uen, n = 6; 3) Boicokue 0361 VitC (50100 r);
B/B; 2 pa3a/men; 4) anpda-nmumoesas kuciora (600 mr);
per os; exenseBHo; 5) VitD3 (5-10000 ME); per os; exe-
nHeBHo. [To nannoit cxeme ¢ anpens 2011 . mo mapt 2013 .
Ha Ga3e ximMHUKHN Saisei Mirai Opi10 TposniedeHo Gomnee 345
OOJIBHBIX C Pa3IMYHBIMH HO30JI0THYECKUMH (POPMaMH paka.
Ho B ony0OiimkoBaHHO#M paboTe aBTOPBI HPUBOJIST TOJIBKO TPH
KIMHUYECKUX HAOJNIOECHNS, KOTOPBIE, TI0 UX MHEHUIO, HaU-
Oonee yOenmUTEIFHO CBHICTEIBCTBYIOT 00 3(h(dekTuBHOCTH
MIPE/IIOKEHHOT0 MOAX0/1a.

IHayuenm 1. M/71 roxm, muarHo3: Kapl@HOMa TUMYyCa C
MeTacTa3aMH B JIeTKHe. MIHTerpaTuBHas MIMMYHOTEparnus B
TeueHue 6 mec. Pe3ynprar: 0TCyTCTBHE OIyX0JIE€BOM mporpec-
CHH B TeueHHe |2 Mec. TociIe 3aBEepIICHNS TepaIty.

ITayuenm 2. M/74 roga, TMarHo3: pak MPOCTaTHI C MHOXKE-
CTBEHHBIMHM METacTa3aMH B KOCTH. VIHTerparuBHas nUMMy-
HOTEparus B TEUCHNE 3 MeC. B COUCTAaHUH C TUTIEPTEPMHUEH.
Pesynbrar: yepes3 6 Mec. MOCIIE 3aBEPILICHNS TEPAITHH CLIMH-
TUTPaMMBbI KOCTEH B HOpME, METacTa3bl He 00HAPYKUBAIOTCS.

Hayuenm 3. /72 rona, TuarHo3: METaCTaTHYCCKUH pak
MICYCHH T10CJIC YNAJCHNUs CUTMOBHMIHON KHIIKH M JIBYCTO-
poHHEN oBapuodKTOMUU. VIHTErpaTuBHas UMMYHOTEpaIus
B TEUYEHHE 6 Mec. B COYCTaHWU C pamumoTeparnmeit (55 Ip).
Pesynbrar: B TeueHne 6 Mec. Mocie 3aBEpLICHUS Teparnnuu
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A thorny pathway of macrophage activating
factor (GEMAF): from bench to bedside

OTCYTCTBHE peluauBa 1Mo AaHHbIM no3utpoHHOH (II9T) n
kommbioTepHOit (KT) Tomorpadun.

HaxoruieHHBIH OTBIT KITMHIYECKOTO IIPUMEHEHHS TIperapa-
ta GcMAF cBHIETENBCTBYET O €ro 0e30MaCHOCTH, IOCKOJIbKY
OH HETOKCHYEH U €T0 JJIUTEIbHOE TPUMEHEHUE HE TPUBOANUT
K TTOSIBJICHHIO MTOOOYHBIX HEXKENaTeNbHBIX SBICHUN. OCHOB-
Hasl KOHIIETIIHs poTrBoomyxosieBoro 3¢ dpexra GeMAF co-
CTOWT B aKTHBAIIMX MaKpo(]aros, peayKIHH OITyX0JIH BIIOTH
JIO ee TIOJIHOW 3PaJAMKAINH, YTO TPOSIBISICTCS CHIDKCHHEM
AKTHBHOCTHU CHIBOPOTOYHOMN Harajasbl KaK JUarHOCTHYECKOTO
Mapkepa d3PPEKTUBHOCTH TEpPaITHH.

Ciemyer OTMETHTS ellie O/IHY 00J1acTh KIMHUYIECKOTO IPH-
menenusi GCMAF. Bradstreet ¢ kosuieramu npu o0cieioBaHum
koroptsl U3 40 mereit (32 manpumKa U § IEBOYEK B BO3pacTe
ot 1.5 1o 21 net; Me — 7 5iet) ¢ 3a0051eBaHUSIMU 2y THIECKOTO
crnekrpa (ASD) oOHapy» MM, YTO aKTHBHOCTH ChIBOPOTOU-
HOM Harajasbl BEIXOJWT 3a BEPXHIOIO TPAHUILY HOPMATHBHO-
ro quanasoHa (> 0.95 EM/mMun/Mr) B 95 % cityuaes (y 38/40
JieTeil) 1 cocTaBiseT B cpeaHeM 1o rpyme 1.93 HM/Mus/mMr
(Bradstreet et al., 2012). TTocite KypcoBOro JE€USHHUS B BHUIE
BHYTpHMBIIIeuHOTo BBeaeHus npernapara GeMAF (1 pas/men,
B TeYeHHUe 3.5 Mec., C IOCTENEHHBIM YBEIUUSHHUEM JI03bI OT
4 o 100 HT') aKTHBHOCTH Haraja3bl CHU3MIACH ¥ BCEX OOJb-
HBIX ASD (32 HCKITIOUEHHEM OJTHOTO PeOEHKa) M COCTaBIIsIIa
B cpendeM 1.03 uM/mun/mr (p < 0.0001). Ha moment no-
BTOpHOTO TecThpoBanus y 24 u3 40 nereit (60 %) ypoBeHb
HaraJjia3bl HaX0JWJIcs B TPaHUIAX HOPMAaTHBHOTO JTHaIia3oHa
(< 0.95 sM/mun/mr). OcraBiuxces 16 nauuentoB (40 %), y
KOTOPBIX MOJTHON HOPMAaJIU3aI[ii aKTUBHOCTH CHIBOPOTOYHOM
Harajasbl JJOCTHYb HE yIaJoCh, aBTOPHI PacCMaTpHBAIOT B
KauecTBe KaHIUIATOB Ha mponoinkeHue kypca GcMAF Te-
panun. B mporiecce neueHnst He ObIIIO OTMEUEHO Pa3BUTHUS
KaKHX-TN0O0 CEPhE3HBIX MOOOYHBIX OCIOKHEHHH, HO TIPH 3TOM
Y 3HaUUTENBLHOM YacTH JIETeil peruCcTPpUPOBAIOCH YITyUIlIeHUE
Pa3roBOPHOI! peun, CONATN3aIMN M KOTHUTUBHBIX (yHKITHH.

Asnaetca nun GCMAF 3ppeKTUBHbIM

npoTnBOONyxoJjieBbiM npenapaTOM?

Crnenyer ckasaTh, 4TO IMUOHEpHbIE padoTel N. Yamamoto
(Yamamoto et al., 2008a—c, 2009) He TOJBKO IOCIYKHIN
KaTaJN3aTOPOM AAIBHENIINX HCCIEJOBAHUN KIMHHYECKON
s dexruBnocTn GeMAF, HO BBI3BaIIN TaKKe ONPECICHHYIO
BOJIHY KpUTHYeCKHUX 3aMeuanuil. Tak, A. Ugarte ¢ komeramu
B CBOEM ITHChMeE pemakTopaM xypHaia Cancer Immunology,
Immunotherapy yka3pIBatoT Ha IPOTHBOPEUMBOCTD JTAHHBIX
rpyImnsl Yamamoto ¥ COMHEBAIOTCSI B HaJIE)KHOCTHU MOy~
4yeHHBIX MU pesynsraroB (Ugarte et al., 2014). BeickasbiBa-
JHCH clieytonye 3amedanus: 1) Het 6a30Boil nHpOpManu
o 00bHBIM (quaruosa mo TNM, cTaauu/TsHDKeCTH paka,
TUCTOJIOTHH); 2) HET KOHTPOJIBHON TPYIIBL; 3) 0 HAIWIHA
METacTa30B aBTOPHI CyAAT MO MOBHIIICHHOMY YPOBHIO Ha-
rajiasbl, 4YTO HC ABJISICTCA O6H16HpI/I3HaHHI>IM B OHKOJIOI'MH,
4) aBTOpHI aKTUBHO ce0s1 CAMOILIUTHPYIOT; 5) pa3penTeIbHbIC
JIOKyMEHTBI HA IPOBE/ICHHE KITMHNYECKUX UCTIBITAHUH HEJI0-
CTOBEpPHBI; 6) YIIOMHUHAEMBIE B CTaThe CIIOHCOPHI HA CAMOM
JIeTie He TTOAEPKUBAIIN 3TH UCCIIEA0BAHNS; 7) B CTATHE MHOTO
HETOYHOCTEH 1 OIIMOOK, B TOM YHCIIe HEKOPPEKTHBIX CCHIIOK.
CrenaHo 3aKIIIOUSHHUE: TIOJTyYSHHBIE PE3yNbTaThl HE SIBJISIFOT-
Csl HAyYHO MOATBEPKICHHBIMH. B pesynbrare mo perieHuro
PEeIaKTOPCKUX COBETOB TpH cTarhi N. Yamamoto ¢ coaBTo-
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pamu (2008a, ¢, 2009) ObUIH 0TO3BAHBI ITOCIIE MyOIUKAIIUH B
JKypHaJIax ¢ (pOPMYIHPOBKON «HEKOPPEKTHO MPOBEICHHBIE
KJIMHUYECKHUE MCITBITAHNS 1 HEKOPPEKTHO 0POPMIICHHAS 10~
KyMEHTAIMsI, COITPOBOXK/IAIOIIAs ITH UCTIBITAHUS.

CymecTByIOT onpeaeneHHbIe (aKThl, MPOTHBOPEUAIIHE
paboueii runorese, Ha KoTopoi Gasupyercsi GeMAF-tepa-
nust. B nuonepusix padorax N. Yamamoto Obuto mokasa-
HO, 4TO y 00CJIeI0BaHHBIX OOJIBHBIX PAKOM CHIKEH 9H/IOTCH-
HbIll ypoBeHb GCMAF, nockosbKy B OMOIOTHUECKOM TecTe
00paboTka Makpo(aroB CHIBOPOTKON 3TUX OOIBHBIX HE CTH-
MYJIHpyeT 00pa3oBaHHEe aKTHBHBIX (GopM Kucmopoza (Yama-
moto et al., 2008a—c, 2009). B to xe Bpems D.S. Rehder ¢
KOJIJIETaMH, MCIIONb3ysl MacC-CIEeKTPaIbHbIH aHaIN3, MOKa-
3anu, uto konmaectBo GalNAc DBP (uTo mpuHATO cunTarh
GcMAF) B CbIBOPOTKE KPOBH OOJIBHBIX PakOM M 310POBBIX
JIOHOPOB TipakTHyecky He pasmuaercs (Rehder et al., 2009).
Bonee Toro, mo JaHHBIM 3THX aBTOPOB, aOCOJIFOTHOE KOJH-
yectBO GalNAc DBP y O0ibHBIX pakoM COCTaBIISET B CPe-
HeM 4—5 MI/J1, YTO MHOTOKPATHO IPEBBIIIAET 103y SK30I€HHO
BBouMoro npenapara GcMAF, kotopyro N. Yamamoto wc-
MOJTBb30BaJI B KayecTBe Tepanesrrdeckoi (100 ur; 1 pas/nen).
Kpome Toro, aBTOpbI HE UCKIIOYAIOT BEPOSATHOCTH, YTO IO-
CKOJIBKY Y OOJBHBIX PAKOM IOBBIIIEH YPOBEHb CHIBOPOTOU-
HOM Haranasbl, To BBoauMmblil npenapat GcMAF moxet cpasy
MHAKTUBHUPOBATHCS BCIEACTBUE TOTAIBHOTO AETTUKO3HINPO-
Bauust GalNAc. He uckmodeHo takxe, 9To BO GpakInu, co-
nepxameit GalNAc DBP, moxer mpucytcTBoBath (paxums
Oenka, obnanaromas npuznakamu GecMAF, Ho, o cyTu, Ta-
KOBOIl HE SIBIISIOMIAACSA W HE aKTHUBHPYIOIIas Makpodarm.
O Takoil BO3MOKHOCTH CBHJICTEIHCTBOBAJIM TECTHI 11O CBS-
3BIBAHMIO JIEKTUHA IIPU OTCYTCTBUU METUATOPOB BOCIIAJICHUS
(Kanan et al., 2000).

st 0OBsICHEHUS BBISIBICHHBIX MTPOTHBOPEUYHH CIeIyeT
NPUHATH BO BHUMaHUE cienytonne Gpaktsl. [1o Beeit Buanmo-
ctH, B obmieit macce GaINAc DBP (GecMAF), onpenensiemoit
B pabore (Rehder et al., 2009), Bce-Taku mpucyTcTByeT OEIIOK,
koTopblii HeceT GalNAcC mocie CeleKTUBHOTO JIETIMKO3H-
JUPOBAHUS [-TaTaKTO3MIA30M M CHATHIA301 Ha aKTUBHPO-
BaHHBIX BocnasieHneM B- u T-mumdornurax. OxHOBpeMEHHO
9TO He Kakoi-To annenbHbIM BapuanT DBPI1S, xotopsiii
JIOMUHHUpYET B ceMmeiicTBe (G¢-0eNKOB CHIBOPOTKH KPOBH H
MI0ATOMY XOPOIIIO JIETEKTUpPYETCsl Macc-criekTpomeTpueit. [To-
BUMMOMY, cymiecTBytoT aBa Tuna GalNAc DBP, onun u3
KOTOPBIX CIOCOOEH MHAYNMPOBAaTh Makpo(daru u siBIsieTcs,
TakuM obpazom, «ucTuHHBIM» GCMAF, a Bropoii nmeer ana-
JIOTHYHOE IIMKO3MJINPOBAHNE, HO CTPYKTYpPHO OPraHU30BaH
WHaYe 1 He CTIOCOOeH aKTUBUPOBATh Makpodaru. [TokazaHo,
yto cpean DBPS1 GenkoB, ocHOBHAs Macca KOTOPBIX UMEET
TpucaxapuaHywo rpymnmny B nozuuuu 1420, npucyTcTByeT
TIMKO3WIINpOBaHHas (hopma, UMerommas kKapOoruapar B Io-
sunmu T418. imerno DBPS1 6enok, TIHKO3WITHPOBAHHBIN
B no3unuu T418, MoxeT ObITh BOBJICUYCH B (POPMUPOBAHHE
aktuBHOTO GCMAF. TTockoneky T420 u T418 B cTpykType
0EeJIKOBOM MOJIEKYJIBI PACIIOIOKEHBI OUeHb OJIM3KO, a cojiep-
skanue aTor popmbl GalNAc DBP B cbiBopoTKe Upe3BbIYaiiHO
MaJlo, €ro JeTeKIHUs MPU Macc-CIEKTPAIbHOM NMENTHIHOM
KapTHPOBaHMH TPeOyeT OOIBIINX JOMOIHUTEIBHBIX yCHINI
Y IOHUMAaHWsI HaIlPaBJICHHs TIOUCKA.

He uckirouena eme ogHa BO3MOXKHOCTE. B oTinnyue ot
npyrux pabor D.S. Rehder ¢ komreramun Boiensiin DBP
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6eox MetonoM adduHHOI Xpomarorpaduu Ha KOJIOHKAX,
Harpy>XeHHbBIX MOJIMKIOHAIBHBIMU aHTHTENaMu npotus Ge-
OenxoB, a He 25-(OH) Buramunom [l (Rehder et al., 2009).
Bo3MoKHO, B 9TOM Cily4ae BbIIEISIETCS IepuBar ¢ e ext-
HBIM BUTaMHH J1;-CBA3BIBAIOIIMM JJOMEHOM, KOTOPBII HE00X0-
num Juist aktuBHoctd GCMAF. U, criegoBatenibHO, HECMOTPS
Ha Bce atpudyTel GcMAF, BbLIeIeHHbIH TakuM 00pazom
0€J10K, KOTOPBI B OOJBIINX KOTMIECTBAX COAEPKUTCS B CHIBO-
POTKE KPOBH KaK OOJIEHBIX PAKOM, TaK ¥ 3/[0POBBIX JIIOAEH, HE
Oynet «uctuHHBIM» GCMAF uinu OyzeT cofepikarh ciie0BbIe
KOHIIEHTpanuy QyHKIIHOHANEHO akTuBHOTO GCMAF.
Kpome toro, GeMAF o0pasyercst mpu IpsiMOM KOHTaKTe
DBP ¢ akruBupoBanHbiMU T- 1 B-kierkamu, nHQUIBTPU-
PYIOLIMMH OIyXO0ITb. 3/1€Ch K€ IIPUCYTCTBYIOT IOTCHIINAIBHBIE
KJIETKU-MUIICHA — TYMOP-HHQMIBTPUPYIONIE Makpodaru.
Bosmoxxno, uto aktuBHBIH GCMAF yTunusupyercs in situ,
MO3TOMY €T0 COJIepKaHue B mepupepudeckoil KpoBU Kak
pearbHOrO Makpodar-akTHBUPYIONIETO (haKTOpa CHUKEHO.
W HakoHel, BO3MOXKHO, YTO MPHU Pa3IMYHOTO POJa BbI-
JIETICHNSIX Ha KOJIOHKaX copOupyeTcs HeKast HHast TPeTUIHAS
KOH(OpManus N3BECTHOTO M0 calTy nKo3uuposanus Ge-
Oeka 1, TAKUM 00pa3oM, IS oaydeHust aktuBHOro GCMAF
HY>KHO HCIIOJIb30BaTh CUCTEMY, I7Ie €TO AKTHBHOCTH (KOHKPET-
HOTO Oelika M3 KOHKPETHOH NMpOoOMpPKH) BAIUAN3ZUPYETCS B
OGHOIOrNYecKUX TeCTax, o KpaHel mepe, 10 TeX Mop, MoKa
He Oy/IeT 4eTKO OIpesiesieHa eT0 MOJIEKYIIsIpHast CTPYKTypa.

3aknioyeHune

Hecmotpst Ha KpuTHYIECKHE 3aMEYaHUs] OTHOCUTENBHO MTO3H-
nuonupoBanus GCMAF B kauecTBe NepCEKTUBHOIO IPOTH-
BOOITYXOJICBOT'O IIperiapara, CJeyeT BCe-TaKi OTMETHTh, YTO
B T€UECHHE TPUMEPHO IBYX AeciaTuieTuii apdexrst GCMAF
HE3aBHCUMO H3Y4aJIHCh HECKOJIBKMMH HCCIIEI0BATEILCKUMHI
rpynmnamMum Kak B BUTPAJIbHBIX TC€CTaX, TaK U Ha pasjIMYHbIX
9KCTIEPUMEHTAIBHBIX MOJIEJISIX in Vivo. IMEIoTCsl TaKkKe IMo-
JIO)KUTEJIBHBIC PE3YNIbTaThl KIIMHWNIECKUX UCTIBITAHUH, KOTO-
pble elle HYXXJIAIoTCsl B TIOATBEP)KACHUH Ha 00Jiee BHICOKOM
YPOBHE J10Ka3aTeIbHOM MeAMLIMHBL. TeM He MeHee yxe cefuac
npenapat GcMAF kak nexapcTBeHHas popMa pazpemieH st
IpakTu4eckoro npuMeHeHus B Snonuu. K Hacrosiemy Bpe-
MeHH Ha 6a3e knuHUKH Saisei Mirai mponedeno 6omee 3000
OOJIBHBIX Pa3IMYHBIMU (POPMAMH paKa C HCIOJIB30BaHUEM
MHTeraTHBHOﬁ HMMYHOTEpaIrnu, OJHUM N3 KOMIIOHECHTOB
kotopoit snsiercs GcMAF-tepanus. B Uzpanne (kommanus
Efranat Pharma) 3aBepiiena I ¢a3a KIMHHYECKUX HCIIBI-
tanuit GeMAF (mpenapar EF-022, ¢ sckamanueil 1035l OT
100 no 1000 =r, B/M, exxeHenensHO) B rpyTie 24 OOTBHBIX C
METacTaTHYeCKUMH (POPMaMH COIHMIHBIX oIryxoinei. Papma-
LEBTUYECKAsE KOMITAHUSI IUTAHUPYET MPOJOIKEHHE UCCIIe0-
BaHWH W mpoBeneHne KmnHudecknx ncnbitanmid [I-111 das.
B EBpore u CIIIA Takke nmeeTcs HIMPOKO He aduImpyemMoe
naboparopHoe npon3BoacTBo npenapara GcMAF (Reno In-
tegrative Medical Center, Nevada; Immuno Biotech Ltd).
Kpowme Toro, mociie HeKOTOPOTO 3aTHIIBS B INTEPAType BHOBb
CTaJIk MOABJIATHCA SKCIICPUMEHTAJIbBHBIC CTAaTbU, IMTOCBALICH-
uele uccienoannio GcMAF. Bee 3To CBIIETENTBCTBYET, UTO
(bakTOp MHTEpPECECH B KIMHUYECCKON MEPCIEKTHUBE, MOITOMY
OJIHAa M3 aKTyaJbHBIX 3aJa4 — KOPPEKTHOE OIpelesieHne
MOJIEKYJISIPHOHM CTPYKTYpHI Oenka, obmanarormero GcMAF
AKTHBHOCTBIO.
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