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COBPEMEHHbLIE MNMPOBJIEMbI, BbI3OBbl U NMEPCMNEKTUBHbLIE HAMNPABJIIEHUA
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B anaaumuueckom o630pe uznoxnceno cocmosanue u meHOeHyUU paseumus 6 0oaacmu 6aKYUHo-
A02UU KaK MYAbMUOUCUUNAUHADHO20 HANPABAEeHUs, KOmMOopoe 0a3upyemcs HA 00CMUNICEHUAX 6
00aacmsax MUKpoouoaoUU, UMMYHOA0UU, SNUOEMUON0UU, MOAEKYAAPHOU OUOA0UU, 2eHeMUKU U
ouomexnonoeuu, ououngopmamurku. O603HaYeHbl 3a0auu, KAK He peuleHHble 3a npedvloyujie
200bl, Hanpumep, HeCOCMOAMENbHOCMb UMMYHHO20 0Meema npu HeKomopvlxX UHPEeKYUOHHbIX 3a-
bonesanusx (mybdepkynes, masapus, CIIHI), mak u onpedensiembie HOBbIMU BbI308AMU, MAKUMU
KaK cmapesue HaceaeHus, U3MeHeHue OKpydcarujell cpedvl U Kaumama, NoseaeHue <«cynep-
namoeenos». Ilpedcmaenenvl nepcnekmugHvle HanPagAeHus pa3zeumus NOUCKOBbIX U NPUKAAOHBIX
HAYYHbIX UCCAe008anull 6 cghepe paspabomku 6aKyuH HO8020 NOKOAEHUsA, pa3pabomanHle ¢ npu-
eaeHeHueM 6e0ywux cneyuarucmos, akkpedumosanHvlx 6 DedeparvHom peecmpe Kcnepmos
HayuHo-mexHuyeckou cgepot Munooprayxu Poccuu.

KimoueBble cj10Ba: BaKIIMHA, SIUAEMUOJIOTHSI, UMMYHOJIOTHS, 3IpaBOOXpaHEHUEe, oOpaTHasI
BaKIIMHOJIOTUSI, CTPYKTYpPHasi BAKIIMHOJIOTHSI.
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The research report outlines the present state and development trends in the field of vaccinology
as a multidisciplinary direction, which is based on the achievements in the areas of Microbiology,
immunology, epidemiology, molecular biology, genetics, biotechnology and bioinformatics. The
report mentions the problems, unsolved in the previous years, for example, the failure of the
immune response to certain infectious diseases (tuberculosis, malaria, AIDS), and defines new
challenges such as an ageing population, environmental change and climate, the emergence of
«super-pathogens». The Report outlines the perspective directions of the development of exploratory
and applied scientific research in the field of development of new generation of vaccines, developed
with the participation of leading specialists accredited in the Federal Roster of Experts of the
scientific and technological sphere of education and science of Russia.
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CoBpeMeHHas aKuuHoA0US — BTO MYJIbTUIVCLHUIIMHAPHOE HAIIpaBJieHHE, KOTOpoe Oa3upyeTcst

Ha JOCTUXKEHUSIX B 00JIaCTU MUKPOOUOJIOTUU, UMMYHOJIOTUM, MTUAEMUOJIOTUM, MOJIEKYJISIPHOI O1O-
JIOTUM, TEHETUKH 1 OMOTEeXHOJIOTUM, OmonHpopMaTuKu. B HacTostiee BpeMst TIpy CO3IaHMM BaKLIMH
HCTIONb3YIOTCSI TAaKME HOBBIC TEXHOJIOTUM KaK: TeXHOJI0TUM peKoMOuHaHTHRIX [JJHK, MoHOKIOHATL-
HBIX aHTUTeNn, cekBeHupoBanue JIHK [1]. Dtu mocTmzkeHust B 00JIaCTM COBPEMEHHOI OMOJIOTUM
ITO3BOJITIOT TOBOPUTH O TIepexoe OT BakKLMH XX BeKa K BaKIIMHaM HOBoro rokojieHust XXI Beka.
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B nocnenHee aecaTuneTe, B CBSI3M € MOSBJIEHUEM HOBBIX MTPOOJIEM M BbI30BOB, MHTEPEC K BaK-
LIMHAM 3HAYUTEJIbHO BO3poc. BakiiMHbBI BXOAST B HOMEHKJIATYpy JIeKapCTBEHHBIX CPEICTB, o0ecre-
YUBAIOLIUX HAUUOHAABLHYIO Ge3onacHocmb, 0OOPOT KOTOPHIX CIEeLUaIbHO peryaupyercsl 3aKOHoIa-
TeJbcTBOM Poccuiickoit denepannu.

AKTHBM3alMSI UCCIEAOBAaHUI B paccMaTpuBaeMoli O0JacTU CBsI3aHA C TeM, YTO B HacCTOsIIEee
BpeMsI, OCTAeTCsI 3HAYMUTEJIbHBINM CIIMCOK 3a7a4 B 00J1aCTU BaKIIMHOJIOTMY, KOTOPbIE HE MOIJIU OBbITh
peleHbl Ha TexHoJiornuyeckoMm ypoBHe XX Beka. Kpome toro, B XXI Beke MOSIBISIIOTCS U HOBBIE
BBI3OBBI, CBSI3aHHBIE C MOSIBICHUEM HOBBIX MHMEKIIUK, U3MEHEHUSIMU COLUATbHO-I9KOHOMUYE-
CKMX (PaKTOPOB U OKPYKAIOLLEil Cpeabl.

VYBeanuuaachk TakKe 3a001€BaeMOCTh, O0YCIOBJIEHHAs TeMU MHQEKIUSIMU, C KOTOPBIMU YeJio-
BEUECTBO paHee YCIIeIIHO OOPOJIOCh. DTOMY CIIOCOOCTBOBAJIO IOSIBJIEHHE JIEKAPCTBEHHO-YCTONYM-
BbIX (P)OPM MUKPOOPraHU3MOB, yBeauueHue yncia BUY-uHGuumMpoBaHHbIX MALIMEHTOB C UMMYH-
HOI HEJOCTAaTOYHOCTBIO, OC/IA0JIEeHUE CHUCTEM 3IpaBOOXPAHEHUS B CTpaHax C MEPEeXOJHON DKOHO-
MMKOM, yBeJIMYEeHNEe MUTPALlMA HAaCEJIEeHUSI, perMoHaIbHble KOH(MIMKTHI U Ap. [2].

PazBuTne mMenuuuHbI, U BaKLIMHOJOTUM B YACTHOCTU, a TaKxKe CHMXKEHUE MH(EKIIMOHHON Ha-
TPY3KM B pe3yJibTare yJydllleHUus CAHUTAPHO-TUTMEHUYECKUX YCJTOBUI M KayecTBa XKM3HU TPUBO-
IUT K CHMKEHUIO YPOBHSI UMMYHUTETA, U CO3AAeT HUIIY JIJisI BOSBHUKHOBEHUSI HOBBIX 3a00jeBa-
HUI, BBI3BIBAEMbBIX YCJIOBHO-TIATOTEeHHBIMY MUKpPOOpraHu3dMamu. PacripoctpaHeHre yCTOHUYUBOCTA
MUKPOOPraHM3MOB K aHTMOMOTUKAM MOXET IPUBECTU K BO3HMKHOBEHMIO «Cynep-baxkmepuil», yc-
TOMYMBBIX Cpa3y KO BCEM IIpUMEHSIEMbIM aHTUOMOTUMKAaM. B mepByio ouyepenb, maHHas mpobJiema
aKTyalbHa JU1s1 TyoepkyJie3a. Kpome TOro, B yCa0BMSIX CTAllMOHAPOB MPOUCXOAUT BO3HMKHOBEHHUE
U pacOopocTpaHEHUE IOJMPE3UCTEHTHBIX YCIOBHO-IIATOTEHHBIX MUKPOOPraHM3MOB (HaIlpumep,
cTa(UIOKOKKOB). B Takux ycaoBMSIX MOXET IMOTpPeOOBaThCs IepeolleHKa POy BaKIMH MPOTUB
MHGEKIUI, B HACTOSIIEe BpeMsl KOHTPOJIMPYEeMbIX Oarogaps Tepanuy aHTUOMOTUKAMMU.

Hapacraloliiee BMelIaTeIbCTBO YeJIOBEKa B OKPYKAIOUIYIO Cpely ITOBBIIIAET BEPOSITHOCTh BO3-
HUKHOBEHMUSI HOBbIX 6bICOKO NAMO2EHHbIX MUKPOOP2AHU3MOE8 B Pe3yJibTare IepeJadyn YeJI0BeKy BUPY-
COB XXMBOTHBIX (HampuMep, BUPYC aTMIIMUYHON MHEBMOHMU, OJMXKHEBOCTOUHBIM PECITMPATOPHbIA
CUHIPOM, JIUXopaaka Dooa).

Tak, HanpuMep, U3MEHEHUE KIMMaTa U MIoOaJbHOE MOTEIJIEHWE YK€ MPUBEIN K U3MEHEHUIO
apeajia koMapoB pojaa Aedes — nmepeHOCUMKOB Jauxopanok Jenre, 3anagHoro Humna, YukyHryHbs,
KeJITOU Tuxopaaku. Ouarn aTUX JIMXOpaaoK yxe Obln 3apukcupoBaHbl B EBporie u B AcTpaxaHCKOM
obnactu. COOTBETCTBEHHO, BO3HMKHET HEOOXOAMMOCTh B OOOCHOBAHUM CTPaTeTUM BaKIIMHOIIPO-
(PWIaKTUKN 3TUX 3a00JIEBAHUI B TeX OOJACTSX, T/Ie paHee He ObUI0O HEOOXOAUMOCTHU B pa3paboTKe
WJIM 3aKYIKe BaKIIMH.

[loBbIIaeTcs: colMalbHO-3KOHOMMYECKAs] 3HAYMMOCTb 300HO30B, IepelaBaeMbIX YeJI0BEeKY OT
KUBOTHBIX (rermatut E, rpunm, 6eieHcTBO). st mpeaynpexxaeHus: 3a00jieBaHUi yeloBeKa Heo0-
XOIMMa BaKLUMHALMS AOMAIIHUX (IITULA, CBUHbU) U JUKUX KUBOTHBIX (JIUCHI).

IToBbIlIEHHBI MHTEPEC K BaKLIMHAM OOYCJIOBJIEH €llle W TeM, YTO OblLla yCTaHOBJIEHA POJib Ma-
TOT€HHBIX MUKPOOPTAHU3MOB B Pa3BUTUM TeX 3a00JIeBaHUI, KOTOPbIe PaHEE He CHUMAAU UHGDeKYlU-
oHHbimu. HaripyMep, racTpuThl, TeNTAUYECKAs sI3Ba KeJyaKa WM JBeHaALATUIEPCTHON KMIIKM, ac-
couuupoBaHHas ¢ H. pylori [3].

OxupaeTcs, YTo pa3BUTUE mpaHcnaaumoaouu (a B OnvkaiiieMm OyaylieM M TeHHOW Teparuu)
MpUBEIET K YBEIMUSHUIO KOJIMYECTBA JINIL ¢ MMMyHoneduunToM. MHdekmonHble 00JIE3HN 3TOM
KaTeropvu MauueHToB (M METOJ/Ibl UX BAKIIMHOMPOMUIAKTUKNA) MOTYT CTaTh HOBbIM HaIlpaBJIEHUEM
B MEIUIIMHE.

OtaenbHOM 0071aCThI0 BAKLIIMHOJIOTUM OCTAIOTCSl MPOMUBOPaKoeble BAaKUUHEL. J1J1s1 pa3BUTHIX CTpaH
MOSIBJISIIOTCS TPOOJIEMbI, CBSI3aHHbIE C YBEJWUYEHUEM J0JIM MOXWIOro HacejaeHusl. B BakuuHoI0run
U SMUAEMUOJOTUY MH(GEKLIMOHHBIX 00JIe3HEl 9TO O3HAYAeT MOSBACHUE IPYMIIbl HACEJICHUS CO CHU-
>KEHHbIM UMMYHUTETOM, C yraclieii MMMYHOJIOTMYECKOIN MaMsITbIO Ha TIPUBUBKM, CleJaHHbIE B J1€T-
CKOM Bo3pacTe. BakiiMHOMOrus nojxcuioeo HaceaeHus yXe CTAaHOBUTCS 3aMETHOI OTpac/blo HAyKU.
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B nocienHue roabl MOSIBUINCH HOBble nO0X00b! JJ1s1 U3yUYeHUSI UMMYHONaToreHe3a NH(EKIIMOH-
HbIX 3200JIeBaHUII M OTBETAa OpPraHM3Ma Ha BaKLIVHLI.

OcHoBa OOJILIIMHCTBA BaKIIMH — WHAKTUBUPOBAHHBIN WM aTTEHYMPOBAHHBIN (OCIa0ICHHBIN)
MUKpOOpraHu3M. Bo MHOTMX ciy4dasix Takue BaKLUMHbI BBI3bIBAIOT 2YMOPAAbHbIL UMMYHHbIL 0MEem
(aktuBauusg B-nmum@onuToB) M MOryT mpenyrpexnaTh 3adosneBaHue. CyliecTByeT, OJHAKO, Psi
BO30yaUTeNell, Majlo YyBCTBUTEIbHBIX K TYMOPAJIbHOMY UMMYHUTETY, CJIa00 UMMYHOT€HHBIX WU
XapaKTepU3YIOLINXCS CIMIIKOM BBICOKON BapuadeIbHOCTbIO MMMYHOJIOIMUYECKUX SMUTONOB' .

B takux cinydasix TpeOyercsl pa3pab0oTKa BaKLIMH HAa OCHOBE IPYTUX TEXHOJIOTUI, B YACTHOCTH,
BaKLIWH, CMUMYAUPYIOWUX KaemouHbld ummyHumem (aktuBauust T-1uMdoLuToB).

DKcHOepThl MOJIaramT, YTO HAYYHOI OCHOBOM IpU pa3paboTke BakuuH XXI Beka OyaeT UMEHHO
UMMYHOAORUS, U B MEHbIIIEH CTENeHU HOBbIC 3HAHUS 00 MH(pEKIIMOHHBIX areHTax (puc. 1).

annaemuonorua MMMYHONOIMA BUpPyCconormna BaKUWHBbI
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Puc. 1. /InnaMuka myO/IMKanuii M0 HAYYHbIM HANpaBJieHusaM (JaHHbIEe Scopus, MOWCK MO
KJII049eBbIM clioBaM «epidemiology», «immunology», «virology», «vaccine»)

Hmmyrnonoeus IBISIETCS] OMHOM M3 CaMbIX aKTMBHO Pa3BUBAIOIIMXCSI U KOHKYPEHTHBIX o0acTeit
MOJIEKYJISIPHOIM OMoJioruy U MeauiuHbl. OHa JaeT KaK HOBble MUILEHM [JIs1 pa3pabOTKU JeKapCT-
BEHHBIX IIperapaToB, TaK M CIIOCOOBLI BO3ASHCTBUSI HA MUIIEHU B APYTUX OOJACTSIX MEIUILUHBI,
HammpuMep, MOHOKJIOHAJIbHbIE aHTUTEJa K PELEeNTOPHBbIM MOJEKYJaM, YK€ MCIIOJb3yeMble IpU
JIeueHUHM psiga 3a00JieBaHMIA.

[Ipumepamu 1eKapcTBEHHBIX CPEACTB HA OCHOBE MOHOKJIOHAJBbHBIX aHTUTE SIBJISIIOTCS UITAJIM -
myMma6 (EpBoii), nconb3yeMBblil Il Ie4eHUsT MeJIaHOMBI, TpacTy3dymad (I'epuenTuH) — mIst jgede-
HUS paka MOJIOYHOM XKeJie3bl U PUTYKCUMAO — IS JIeYeHUs] XPOHUYECKOro JUuM@OoaeiiKo3a.

! Drmron (aHri. epitope) — 4acTb MAKPOMOJIEKYJIbI AHTUTEHA, KOTOPas PACIIO3HAETCS MMMYHHOM CHCTEMOI
(anTuTenamu, B-mumdbonuramu, T-mumdornnramin)
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Ha ceromasiHamii neHb B 3TOM 00J1aCT HAaKOIUIEH 3HAYNTEIbHBIN TEXHOJIOTMYECKUI ITOTeHIIAAI,
COCTOSILUMIA U3:

— 3HAHWM O MeXaHM3MaX aKTMBAllMM MMMYHHOI'O OTBeTa TP Pa3TNIHBbIX MHPEKIUIX U MMaTo-
JIOTUYECKUX COCTOSIHUSIX;

— METOJIOB M3yUYeHMs] UMMYHHOTO OTBETa: CIIOCOOOB IETEKLIMH OTIEIbHBIX 3TAllOB CUTHAJBHBIX
nyTel, MUKPOCKOMUYECKUX METOJ0B, MOJEKYISIPHBIX METOAUK;

— TEeXHOJIOTUH NMpon3BOACTBA MOHOKJIOHAJIbHBIX aHTUTE OJIA BO3,[[€ﬁCTBPIH Ha OTACJIBbHBIC 23Ta-
bl UMMYHHOI'O OTBETA;

— CITOCO0O0B cnelU(pPUIECKON CTUMYJISILMU OTACJIbHBIX IMyTeid UMMYHHOIO OTBETa MpPHY ITOMOIIU
aIbIOBAHTOB, MaJibIX MOJIEKYJ U T. [I.

Takum 006pa3oM, Ha CETOAHSIIHUN JI€Hb WMEETCS 3HAUYUTEJIbHbI 00beM (yHIaMeHTaJTbHBIX
3HAaHUM, KOTOPbIE MOTYT OBITh pPean30BaHbl B MIPOAYKTHI IJISI 3IpaBOOXpPaHEHMSI.

bypHoe pa3BuTHe 3KCHEPUMEHTANIbHOI Onojioruu B rocieaHue 30 JeT MpUHEecIO CBOU IIOABI
M B obnacTtu co3maHus BakuH. Ha puc. 2 npencraBneHa nmociiemoBaTe/ibHass CMeHa TEXHOJIOTM OT
KJTaCCUYECKMX METOAOB OO COBPEMEHHBIX. TakK, Ha CMEHY 3MIIMPUYECKOMY IOAXOAY IIPUXOIST
HoBBIe TexHoJormn XXI Beka, KOTOpbie ITOMOTalOT OOOWTH OTpaHMYEHUS, TIPUCYIINE KIacCuye-
CKUM METOAaM.

N

EXHONOrMu cnegyroLlero nokone

CTpYKTYpHaA BakUUHOMorua
CuHTeTM4ecKan buonorma
ANbBaHTLI/MMMYHHBIV 0TBET

paTHaA BaKUMUHOINO

CrpenTokokky rpynn A u B,
E caoli, S auerus, C_ difficile,
N. meningitidis rpynnel B

rﬂHKOKOHbI'OFHPOBaHHE
N. meningifidis rpynnel A, C, W, Y

lemodunbHan nHdekuwa TN b, S. aureus,

CTpenToKoKku rpynnsl B

PekoMOUHaHTHbIe OH

lenatut B, boneaxk Jlaima,
Brpyc nanunnomsl YenoBeka,
_KOKTHOW

SMnNUpuYeckui
noaxon

OwndbreprA, cTonOHAK,
rpunmn, ocna, NoNUoOMHErTHT,
KOKMIOLL, KapcHyxa, ocna
Tybepkynes

Puc. 2. Texnonornu pa3padoTku BakuuH [4]

OMOUPUYECKUE TTOAXOAbI, COCTOSMIIME B OCHOBHOM B MCIIOJb30BAHUM YOUTBHIX WM KUBBIX aT-
TEeHYMPOBAHHBLIX MUKPOOPTaHM3MOB, YACTUUYHO OUYMILIEHHBIX KOMIIOHCHTOB IaTOr¢HOB (CyObeau-
HUYHBIC BaKILMHBI) WIN MOJKUCAXapUIoB, MPEICTaBISIOIINE COO0M CTapTOBYIO TOUKY BaKIIMHOJIO-
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MU, IPUBEIU K YCHEIIHOMY M30aBJI€HUIO OT MHOTMX OMYCTOLIMTEIbHBIX 3a001eBaHuil. B TeueHue
nocaenHux 30 JIeT HeCKOJbKO HOBBIX TEXHOJIOTUI, TAKMX KAaK TeXHOJ0rus1 peKomonHaHTHbIX JTHK,
IJIMKOKOHBIOTMPOBAHUE, OOpaTHasl U CTPYKTYpHasl BaKILIMHOJIOTUSI OTKPbIBAIOT HOBbIE BO3MOXKHO-
CTU JJIS1 CO3AaHMsI HOBBIX BaKIMH, paHEe CUYMTABILIMXCS HepealudyeMbIMU [4].

Tak, ucnoab3oBaHUe B BaKILMHOJOTUM TeXHOJOTUMU peKoMOuHaHTHBIX JJHK mpuseno x cosna-
HUIO peKOMOUHAHMHBIX 6AKUUH, 3AIUIIAIONIMX OT rernaruta B, Gopeminosa u Bupyca NManuiioMbl
YyeJoBeKa.

Pa3zBuTune xvumuu nojvcaxapuioB MPUBEIO K CO3JaHUIO 2AUKOKOHBIOSUPOBAHHbIX éakyuH. T1onu-
caxapuAbl M paHee WUCIIOJb30BAIMCh ISl BaKIMHUPOBAHUS OT MEHMHIOKOKKa, Streptococcus
pneumoniae u eemounvroll ungpexyuu muna B. Oonako npocmeie noaucaxapudst obnadarom Hedocma-
MOYHOU UMMYHO2EHHOCHIbIO, 0COOeHHO V demell Maaduie 08yX Aem, KOMopvle SA6ASAHMC OCHOBHOU Ue-
A6l epynnotl Imux npusueok. Konstoeauus noiucaxapudog ¢ 6eaKkamu-Hocumensmu nomoanra oboiumu
9MO 02paHu4enue U 3HAYUMeAbHO NOBbICUAA IPPHEKMUBHOCMb NOAUCAXAPUOHBIX BAKUUH.

Eiie 6onee monomass o0JacTb — obpamHas eaKyuHoao2us — 00s13aHa CBOMMU ITOSIBJIEHMEM 3Ha-
yuTeJbHOMY mporpeccy B obyiactu cekBeHupoBaHusi JIHK. TlepBbiM ycHnemHbIM JOCTUXEHUEM
5TOr0 HaIpaBJICHUS CTajla BaKLMHA OT MEHUHTOKOKKaA ( Neisseria meningitidis) rpynnsl B. Ucnons-
30BaHUE «CTapbiX» METOAOB HE IMO3BOJISLIIO co3AaTh 3P PEeKTUBHYIO BaKIIMHY B CUJy aHTUTEHHOM
ruIepBapuadeIbHOCTU 3TOTO0 MUKpoopraHu3mMa. ['eHoM MEHMHIOKOKKa ObUT CEKBEHUPOBAH, 1 MpU
MOMOIIA METOTOB OMOMH(MOPMATUKK OBLTM OTOOPaHbBI MMOTEHIIMATbHBIE AHTUTEHBI — OEJIKU, KOTO-
pble pacriojiaraloTcsl Ha TMOBEPXHOCTU KJIETKU WM CEKPETUPYIOTCS, U MPU 3TOM IPUCYTCTBYIOT Y
pa3anyHbIX WTaMMoB. [1py oMol o0paTHOM BaKLIMHOJOTUM HA JaHHBIA MOMEHT CO3[1aHbl BaK-
LIMHBI OT HECKOJIbKMX Pa3INYHbIX MAaTOr€HOB, TAKMX KaK CTPENTOKOKKHM Tpynn A u B, MeHUHro-
KOKK TpymIibl B, 3010TUCTBIN cTaUIOKOKK U T. A. (puc. 2).

HecmoTpst Ha 3HAUUTENbHBIN MPOrpecc, M0 CUX MOP OCTAETCS HEPEUIEeHHOU 3ajaya CO3MaHMsI
3 EKTUBHBIX BAKIIMH OT TaKUX PACIIPOCTPAHEHHBIX U OMaCHBIX MH(MEKINH, KaK TyOepKyJe3, Ma-
Jsapust 1 BUY. AKTUBHO pa3BUBAIOIIMECS B HACTOSIIEE BPEMSI CHIPYKMYPHAS U CUHMEMU4ecKast
Ouon02Usi MOTYT CTaThb OCHOBOI TEXHOJIOTMIA CJIEIYIOIIETO MOKOJEHUSI B BAKLIMHOJOTUU. BbhICOKO-
MIPOU3BOAUTEILHBIC METOMIbI B PA3IMYHBIX 00JIACTSIX SKCIEPUMEHTATbHON OMOJIOrMU, BKYIIE C IIPO-
rpeccoM B MMMYHOJIOTUM TTO3BOJISIT WACHTU(PUIIMPOBATH aHTUTEHHBIC SMUTOMNbBI Ha OCHOBAHWU
npeacKkazaHusl UX CTPYKTYphl. bojiee TOro, ¢ moMoOIlbO CTPYKTYPHOI BaKIIMHOJOTMU MOXHO TIPO-
BOJIUTh PAlIMOHAIBHBIN IU3aliH BaKIIMH, HAIIPUMEpP, HECYIINX HECKOJIbKO aHTUTEHHBIX SMUTOTIOB
C LI€JIbIO paclIMpPEHUs] UMMYHHOCTHU.

B Hacrosiiee BpeMsl HapacTaeT ITIOHMMaHUE POJIM KJIETOYHOIO OTBeTa JJIS 3allUThl OT MH(PEK-
IIMOHHBIX 3a00JIeBaHUII U HEOOXOAWMOCTU aKTHMBALIMKM BaKIMHOM KaK I'yMOPaJIbHOTO, TaK U KJe-
TOYHOTO MMMYHHUTeTa. IS aKTMBaUMM KJIETOYHOIO OTBeTa Xopoluo noaxouadar HK-eaxyuner u
PEKOMOUHAHMHblEe 6aKYUHbl, HATTPUMED, BUPYChl OCMOBAKIIMHBI, BE3UKYJISIPHOIO CTOMATUTA, aJIcHO-
BUPYChl U T.II., 9KCIPECCUPYIOIIME AHTUTEHBbI APYruX MHGPEKIMOHHBIX areHToB. B Hacrosiuee
BpeMsl TaKMX BaKILIMH Ha pPbIHKE HET, HO BEIyTCS MHOIOYMCJICHHBbIE Hay4yHbIE MCCJIEJOBaHUS B
5TOM HampaBJIeHUMU.

HccnenoBanre MOJIEKYISIPHBIX MEXaHU3MOB IIPEACTABICHUSI aHTUTeHAa UMMYHHOI cuUcTeMe I10-
3BOJISIET MPOBOJAUTH pa3pabOTKy abIOBAHTOB HE AMITMPUYECKU, & HA OCHOBAHUU 3HAHUS (PyHIaMeH-
TaJbHBIX TPUHLIMIIOB OMoJorMu. B mociaegHue roabl BO3HMKIA HOBas 00JAaCTh MMMYHOJIOTMU —
UMMYHOAORUA N Situ, T.€. UBYYEHUE B PEaTbHOM BPEMEHM I10J, MUKPOCKOIOM MOJIEKYJISIPHBIX CO-
ObITUII B MecTe BBEJAEHMSI BaKLMHbI. DTOT METOJ MO3BOJSIET MOAOMpPaTh alblOBAHTHI JJISI ONTU-
MaJIbHOM aKTUMBalLlMMd UMMYHHOTroO oTBeTa [J].

Kax ObLI0 YMOMSHYTO BbIlE, OJHUM M3 COBPEMEHHBIX BBI30BOB SIBJISIETCSI U3MEHEHUE OKpPY-
JKalollleil cpefbl, KOTOpOe MOXKET INMPUBOAWTHL K MOSIBJICHMIO HOBBIX maroreHoB. Kaxk mpaBuiio,
TIOJIHBIM LIMKJI pa3pabOTKM BaKUMHBI 3aHUMaeT 10—15 jet, mpuyeM OOJIbIIYIO YAaCTh 3TOr0 BpeMe-
HU TpeOyeT He COo3IaHKue cCaMOii TEXHOJIOTUMM, a CO3IaHMUe U cepTUdUKaALMs IPOU3BOACTBA, KJIMHU-
yeckMe MCIbITaHus U T. 1. Toraa Kak, MpY BO3HMKHOBEHWM HOBBIX MH(MEKIIMI TpeOyeTcsl HayaTh
MMPOM3BOACTBO BaKLMHBI B TeueHne 6 mec. [Iporpecc B o6mactn pa3pabOTKM CMHTETUYECKMX BaK-
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LIMH MO3BOJIMT CO3[aTh TaK Ha3bIBaeMble BaKIIMHHbIC IIAT(OPMBI IO MTPOMU3BOJACTBY TPAHCTEHHBIX
BUPYCOB, Iie 0e30I1acCHOCTh OyaeT obecneunBaTbesl ocHOBOM (backbone) Bupyca (BUPYCHOIO BeK-
TOpa, MIa3MUIHOW KOHCTPYKIIMK), @ HEOOXOAUMBI aHTUTEH OyAEeT SKCTPEHHO BCTaBJISITBCS B OC-
HOBY NpY BO3HUKHOBEHMM HeOoOXoAuMMOCTU. Takast cxeMa yXe peajam3oBaHa MpPU U3TOTOBICHUU
CE30HHbIX BaKIUH OT IPUIIIA, I CePTUGULUUPYETCS HE KOHKPETHbIM BaKLUMHHBINM BUPYC, a TeX-
HOJIOTUYECKAas LieIb, MO3BOJISIONIAS ONIEPAaTUBHO MEHSTh aHTUTEHHBIC CBOIICTBA BaKLIMHLI. B O1u-
Xauiiem OyayileM oXuaaeTcsl pa3padoTKa MOJ0OHBIX BaKUMHHBIX IJ1aThOpM st 00pbhObI ¢ IO-
TeHLIMAJbHBIMU BO3HUKAIOIIUMU MH(AEKLUUSIMA U IPOTUBOACICTBUS OMOTEPPOPUMY.

3HaYUMBbIM YCJIOBUEM JIMHAMUYHOTO Pa3BUTUS MEAULMHBI B COBPEMEHHOM MUpe sIBIsIeTCS 3¢-
¢ekTrBHAas1 pabOTa HAyYHOrO COOOIIECTBA, MPOSIBIIAIONIAsI B MyOJUMKATUBHOM aKTUBHOCTU. B mocien-
HUE Tofbl B MUpPEe HAOIIONAeTCsl TJIaBHbINA POCT YKciia MyOJMKaLIMi, TTOCBSIIEHHBIX BaKIIMHAM — OT
oyt 8000 crateit B 2000 1. (110 maHHBIM 6a3bl JaHHBIX Scopus) 1o 16137 B 2013 1. (puc. 3).
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Puc. 3. KoinyecTBo myGJuKkanuii B MUpe Mo KJIIOYEBOMY CJIOBY «BakIuHA» (vaccine).
ba3a nannbix Scopus

ITo BakiIMHaM, KOTOpbIE JABHO MPUMEHSIOTCS Ha TMPAKTUKE — BAKIWHBI OT MOJMOMUEUTA,
KOpM, OCIIbI, rernatuta B, konmyecTBO myOoJMKalMil MpaKTUYECKU HE pacTeT Wiu cHuxxaercs. [1pu
3TOM PACTET KOJMYECTBO MYyOJMKALMK MO BaKIIMHAM, HAXOASIIMMCS Ha CTaAuu pa3pabOTKU —
BakUMHBI oT Massipun, BUY (puc. 4). OgHako ux aois1 B 0011eM KOJUYeCcTBe MyOJIMKaluii ocTa-
eTcs MPUMEPHO OJMHAKOBOM, a 11 BUY Heckonbko ymeHblaeTcsi. B paccmatpuBaemblii mepron
pe3KO BbIpocia 10Js MyOauKaluii Mo BaKIlMHaAM OT IPMIINa, 4To, MO BCel BUAMMOCTH, CBSI3aHO C
SIUAECMUSIMHU «IITUUYBETO» M «CBUHOTO» rpurma (puc. 4).

Ha puc. 5 npencraBieHa myOJMKaTUBHasE aKTMBHOCTb B c(epe BaKIIMHOJOTMU MO CTpaHaM.
HaunbGoubiiee xoauuectBo nyoaukauuit B 31oit cepe mpuxoautcss Ha CIHIA (92 442), 3atem
Benukoo6puranuio (25118), @panuuto (14837) u I'epmanuto (13839). B Poccun koanuyecTBo myo-
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Jmkanmii Ha gaBapb 2015 1. coctaBmiio Bcero 1500. D10 oTyacT! OOBSICHSIETCS TeM, YTO MHOTHE
CIeLIMaIM3UPOBAHHbBIE POCCUICKUE XKYpHaIbl HE MHIEKCUpYyloTcsl B Scopus. Kpome Toro, mopsiaka
70 % pa6ot n3 P® my0auKyOTCsI Ha pyCCKOM SI3bIKE B XXypHajaxX ¢ MMIAKT-(aKTopoM MeHee 1,
T. €. He IPOXOAAT HEe3aBUCHMMYIO DKCIIEPTU3Y M HE BUIHBI IUII MUPOBOIO HAy4HOI'O COOOIIECTBA.
Bosnbiast yacth aHTIOSA3BIYHBIX IMyOauKanuii u3 PO gBiasgeTcss pe3yiabTaTOM y4acTus B MEXIyHa-
POIHBIX MYJIbTULIEHTPOBBIX MCCJICIOBAHUSIIX.
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Puc. 4. O6memMupoBas nmy0JUKATHBHASI AKTHBHOCTD B 00J1aCTH Pa3padOTKM BAKIWH
npoTuB rpunma, majsapun 1 BUY no nanusim Scopus
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Puc. 5. KosmuecTBo my0JMKanumii o cTpaHam 1Mo KJIIOYEBOMY CJIOBY «BakiuHAa» (vaccine).
ba3za nannbix Scopus

AOBCOJIIOTHOE KOJMYECTBO POCCHUMCKUX MYOJIMKALIMI, WHIEKCUPYEMBIX MEXIYHAPOIHON 0a3oit
JOaHHBIX Scopus, pacTeT. [Ipu 3TOM [10J1sT POCCUICKUX MyOIMKALIMI OT OOLIEro Yucia craTtei, mo-
CBAILIEHHBIX BaKIIMHaM, KoyieoseTcst okoso 0,5 %, HO mMeeT HeOObIIYI0 TCHACHIINIO K yBeInde-
HutO (puc. 6).
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Puc. 6. oaa poccHiicKux my0/MKanmii B 001IeMHPOBOM KOJIMYECTBE MyOIMKALIMIA,
MOCBSAIIEHHBIX BaKIMHAM (0a3a JaHHBIX Scopus)

Yro KacaeTcsl HaTEHTHOM aKTMBHOCTH 10 TeXHOJIOTHUSIM, CBSI3aHHBIM C BaKLIMHAMU, TO €€ Pe3KUit
poct Habmonancs B 1999—2004 rr. B Hacrosiiee BpeMsl NaTeHTHAs aKTUBHOCTh B JaHHOI 00J1acTu
OoCcTaeTcs Ha CTaOMJIbHOM ypoBHe, mopsaaka 500 3asBOK B roi BO BCEM MMpPE. YUUThIBAsI ITOCTOSH-
HBIA POCT COBOKYNMHOW MATEHTHOM aKTMBHOCTU B MHUPE, MOXHO TFOBOPUTb O CHUXEHUM OTHOCHU-
TEJIbHOTO KOJIMYECTBA IAaTeHTOB B OTpacau 3a mnocjeanue 10 jgeT. boiblias 4acTh 3asIBOK MOJAETCS
nzobperarenssmu u3 CIIA, crpan EC u Kuras (37 %, 30% wu 8 %, coorBeTcTBeHHO) (puc. 7) [5].

bonee nosoBuHbBI TATEHTOB B 00J1aCTU BAaKLIMHOJOTUM TOAAIOTCS (hapMaKOJIOTMUYeCKMMU KOMIMa-
HusgMu. JIugepaMu o KojauuecTBy nateHToB (0osiee 200 3aBOK) SIBJISIFOTCS CJICAYIOLIME KOMITAHUM-
MPOU3BOAUTENN BaKIUH (BMecTe ¢ gouyepHuMM KomnaHusMu): Glaxosmithkline, Pfizer, Novartis,
Merck, Sanofi-Avensis.

KommuectBo mareHToB 13 P® cocraBnseT mopsinka 3 % OT MUPOBBIX 3as1BOK (puc. 7). JaHHBII
IMOKAa3aTe/Ib MOKHO CUMTATh BBICOKMM, YYUTHIBAsI, YTO TOJBLKO 0,5 % HaydHBIX MyOJIMKALUi B JaH-
Hoi1 obnactu mpoucxonsat u3 P®. Ciaenyer oTMETUTDh, OMHAKO, YTO €CJIM JUISI TIATEHTOB IO BaKIIU-
HaM JOMNOJHUTEIbHbIC 3a9BKU (paclliMpeHnue CeMelCTBa IaTeHTOB) MOAAI0TCSI B CPeAHEM B 5 cTpa-
Hax (maTeHTHBIX oducax), To WIS MaTteHToB U3 P® paciuupeHue cemMeicTBa MpaKTUYECKU He
MPaKTUKYETCS.

Poccua

Puc. 7. IlaTeHTHAs AKTMBHOCTb B 00JIACTH BAaKI[MHOJIOTMH B Pa3HBIX cTpaHax [5]
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CnenyeT 1ojaraTth, 4To nateHThl M3 P® mopalorcst 1mbo Ijisg peaav3alyuy TojibkKo B PD, 6o
IJI TEHepalUuy OTYETHOCTH, a He [IJI1 KOMMepLUaIUu3aluu.

K coxaneHuto, Halo OTMETUTh, YTO B HacTosilee BpeMs: B PP mpakTuyecku yrpaueHbl QyHaa-
MEHTaJIbHbIE HAaYYHbIC ILLIKOJIbI 10 MHOTMM HaIpaBieHUsIM MUKpoOuojoruu. B pesynbrate moaro-
TOBKA KaJpOB JJI1 pa3BUTHUSI MUKPOOHUOJOTMYECKOTO TTPOU3BOJICTBA HE COOTBETCTBYET TpeOOBaHM-
aM nHnyctpun. OtcraBanue P® B obmactu BakumHonoruu (ycaoBHo 20—30 1eT) HAMHOTO 3HAYH-
TeJIbHee, YeM, HallpuMep, B MOJIEKYJIIpHOI nuarHocTuke (yciaoBHO 5—10 jeT) uim gaxe B papma-
kojoruu. KpoMme T0ro, B BAKIIMHOJIOTMU KOPPYNLIMS U JTOOOM3M OoJsiee BhIpaxKeHbI, YEM B APYTUX
oTpacisax onorexHosoruu. OTCYyTCTBYET CBS3YIOLIEE 3BEHO MEXKAY pa3pabOTYMKaMU TEXHOJOTUI U
MPOU3BOAUTENIIMUA BaKIMH, MOCKOJbKY U T€, M JAPYIMe HE BCEraa 3aMHTEPECOBaHbI B OCBOCHUU
MPOM3BOACTBA HOBBIX IIPOAYKTOB KaK MO O0OBEKTUBHBLIM (IJIUTEIbHBIN LIMKJ pa3pab0OTKU, HESICHbIC
PBIHOYHBIE TEPCIEKTUBBI), TAK U MO CYObEKTMBHBIM NpuunHaM. OTCYTCTBYeT HUIIA JJISI MaJIOTo
npeanpuHUMaTesbcTBa. CaMble COBpeMEHHBIE BaKIWHBI, IPOoU3BoaAUMbIe B PD, Hanmpumep, Bak-
LIMHA OT remartuta B, 1o TexHojornyecKkomMy ypoBHIO cOOTBeTCTBYIOT 1980-M rr. BakuuH u paspa-
0OTOK Ha OCHOBAaHMM COBPEMEHHBIX TEXHOJIOTUI MPaKTUYECKU HEeT. Psa mpou3BOAMMbBIX BaKLIMH
HE COOTBETCTBYET MEXIyHapOAHbIM cTaHaapTaM (B yactHocTu, GMP), u3 yero ciemyer HeBO3-
MOXHOCTb 9KCIIOPTa M, COOTBETCTBEHHO, Y3KMI PHIHOK ISl OTeYeCTBEHHBIX BakiuH. [Ipu sTom
3a4acTyl0 9KOHOMUYECKM Helleaecoo0pa3Ho pa3padaTbiBaTh BaKIIMHBI TOJbKO ISl pbiHKa PD, mo-
CKOJIbKY 00BbeM BHYTPEHHEro pbIHKA HE BCETAa OIpaBAbIBA€T CTOMMOCTb pa3padOTKU U KJIMHUYE-
CKMX UCIbITaHUI. Bech ppiHOK BakLiH B P® — 350 MiIH 10711, B TOA, CPOK OKYITA€MOCTH KOMMEP-
YeCKM TPUBJIEKATENIbHBIX ITPOEKTOB B yCioBUusx PP — He Oojiee 5—7 JieT, CTOMMOCTb IOJHOTO
LIMKJIa pa3pabOTKU U JIMLEH3MpOoBaHUs HOBOM BakUHbI — 50—100 MIH 10J1., JJIUTEIbHOCTD I10JI-
HOTo HuKia padpadborku — 7—10 ner.

Pecypcobl a1s mpoBeneHUsT MCCIeIOBaHUI U pa3pabOTOK Mo BakuuHoJorun B PM kpaiiHe orpa-
HUuYeHbl. Kak ObLIO OTMEUEHO BblllIe, KOJIMYECTBO aKTUBHO pabOTAIOIIMX 1 IMYOJIUKYIOLIMXCS TPYII
HEBEJIMKO, 1, KaK MPaBujao, Hauboee yCIellIHble TPYIIIbI SIBISIOTCS MexXayHapoaHbiMu. HayuHas
nH@pacTpyktypa B Poccuu paszsurta odyeHb ciado. JloctaBka peaktuBoB u3 EBponbl u CIIA 3aHu-
MaeT oT 1 10 3 MecsueB, LIeHbl Ha pacXOIHbIE MaTepUaibl U 000pPYAOBaHUE 1151 OMOTEXHOJIOTUHU B
P® B cpennem B 1,5—2 pasa Boitie, yeM B CIIIA. OTCcyTCTBYIOT BUBapUU, OJHOBPEMEHHO COOTBET-
cTByoumre TpedboBanmnsam onorexnonorum (SPF — specific pathogen free) m 6umobde3ormacHOCTH TS
JOKJIMHUYECKOTO MCIIbITAHUSI BaKIIMH.

OnHako ciieayeT OTMETUTb, YTO PsiI TPYMHIl OTEYECTBEHHBIX YYEHBIX MMEIOT MEPCICKTUBHbIC
HapaOOTKU MO BAaKLIMHOJOTUM, KOTOPbIE MOTYT OBITh MCITOJIb30BaHbI AJISI pa3pabOTKM HOBBIX BaK-
MH. B oTAenbHBIX By3aX YpOBeHb MOATOTOBKM KaapoOB NPUOIKaeTcss K MUpoBoMy. Tak Bo PI'YII
TI'ocynapctBennbliit HMUM ocobo umcteix omornperrapatoB @MBA Poccun paspadoran M co3naH
AKTUBHBINA areHT KaHAWIATHOW BaKLIMHBI MIPOTUB poTaBupyca A — rubpuaHbie 6eaku VPOVPS u
FliCVP6VP8. Ha ocHoBe 0eJIKOB BUpyca HaTypaJabHOI OCIbI CO3JAIOTCS MpenapaThl i KOPpeK-
UMY TSDKEJEUIIMX MaTOJOTMYEeCKUX COCTOSIHUN HEeMH(MEKIMOHHOM, B TOM YKCJIe ayTOMMMYHHOI,
npupoasl (FHLL Bb «Bexkrop»). [lateHT «BakiinHa mpoTUB I'pUIlla U CIOCO0 €€ MOJIyYeHUSI», O~
TBEPXKIAIOLIMIA aBTOPCTBO KoJuleKTuBa yueHbix ¢wiuana HITO «MukporeH» B Yde Ha TeXHOJIO-
U0 MOJIyYeHMSI HOBOM paclleIIEeHHON (CILUIMT) TPUIMIIO3HON CE30HHOM BaKUMHbI, ObLI BblAAH
utojie 2014 r. Ilocae mpoBeneHUsl BCEX HEOOXOIMMBIX MEIUIIMHCKUX UCIIBITAHWI HOBOM CILIMT-
BakimHbl B HITO «MukporeHn» miranupyooT yke B 2016 . BBIBeCTH Ha PHIHOK COBPEMEHHYIO BbI-
COKOOUMILIEHHYIO 1 UMMYHOJIOTMYECKM aKTUBHYIO BaKIIUHY IIPOTUB IPUIIIIA, 3allUIIEHHYIO MaTeH-
TOM M BBIITYCKaeMyl0 0e3 MCITOJIb30BaHUSI aablOBAHTOB (YCHJINTENIM MMMYHHOTO oTBeta). Ha ToMm
Ke TIPeAIpUSATUUA ObUIM pa3paboTaHbl IEpBbie MEHTABAaKLIMHLI POCCUICKOTO MPOM3BOACTBA (IBe
accoumupoBaHHble nigaTuBanieHTHBIE BakHbI AKJIC I'em B Hib, comepxaiiue 11e1bHOKJIETOUHYIO
kokmoluHyio BakuuHy (LIKB) u 6eckiierounyio kokmoliHyio BakuuHy (BKB), koTopnie yxe ro-
TOBBI K KJIMHUYECKHUM HUCIBITAaHUSIM. BemeTcss pa3paboTKa BaKLMHBI HOBOTO IMOKOJEHUSI ITPOTUB
KJIEIEBOro dHIIe(alInTa ¢ PENpPOAYKIIMEl BUpyca Ha JUHUM NepeBrBaeMbIx KieTok [6]. B HHUY
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«bnomenunuHckuii neHTp» 1 F'ocHUUM ocobo uyncteix 6monpenaparoB ®MBA Poccun craprosa-
Ja 2-s daza KIMHUYECKUX UCTIBITAHUI oTeuecTBeHHOU TepaneBTuueckoit JIHK-BakiimHbl HOBOTO
nokoneHus rpotu CITWa [7]. MoxXHO TIepeyncianTh U APYrie HeHTPhl KOMIIETEHIIMKA B 001aCcTh
BakiHosoruu: PIrbY «HUMU rpunna» M3 PO, OI'BY «MHCTUTYT noamoMuenuTa U BUPYCHBIX
sHuedanuroB umenu M.I1. YymakoBa» PAMH, ®I'bBY «<HUW snuaeMuonornu 1 MUKpOOUOJIO-
ruy UMeHM nodeTHoro akagemuka H.®D. 'amaneu» M3 PO.

B nipornosubix nccnaenosanusix BIIID ypoBeHb ncciaenoBannii 1 pa3padOTOK B 00JIACTU CO3MAHUS
HOBBIX BaKIIMH ObLI OIpeAe/ieH KaK «3alejibl», YTO MpearojaracT Haauyrue 0a30BbIX 3HAHUIM, KOM-
MeTeHIMI U MHQPPACTPYKTYpPhl, KOTOPbIE MOTYT OBITH MCMOJb30BaHbI 7151 (POPCUPOBAHHOTO Pa3BU-
THUSI COOTBETCTBYIOLIMX HampaBiICHUI MccieaoBaHuil. B To xe BpeMsi, ypOoBeHb pa3BUTUSI UMMYHO-
OMOTEXHOJOIMU B 00J1aCTH pa3pabOTKM HOBBIX CPEICTB UMMYHOIIPOMUIAKTUKY HA OCHOBE TEXHOJIO-
Uil OMOMHKEHEPUX U METOAOB KOPPEKLIMU MMMYHHOTIO OTBETA U MCCJICAOBAHUI agallTUBHOTO MM-
MYHUTeTa, ObLT OlieHeH elle Bbillie. OH 0003HAaUYeH KaK «BO3MOXHOCTb aJbSIHCOB», UTO IOApasyMe-
BaeT HAJIMYME OTAEJbHBIX KOHKYPEHTOCIIOCOOHBIX KOJIJIEKTUBOB, OCYIIECTBISIOIINX MCCIeA0BAHMSI
Ha BBICOKOM YPOBHE U CIIOCOOHBIX Ha paBHBIX COTPYAHUYATb C MUPOBBIMU JujaepaMu [8, 9].

MepornpusiTust IO CO3MAHUI0 BaKLIMH HOBOTO MoKoJjieHus TpeaycMoTpeHbl B PILIIT «Pa3Butue
(hapmalieBTHUECKOI U MEIUIIMHCKON MpoMbliliieHHocTH Poccuiickoit Denepaunu Ha Mepuos 10
2020 roga M manpHEHWIIYIO MEpPCIIeKTUBY», B paMKax HarpasieHust «buodapmanebruka» (rmocra-
HoBieHue IlpaBurennctBa P® ot 17.02.2011 r. Ne 91). B coorBeTCcTBUM ¢ MHOMKATOpaMu IIpO-
rpamMmbl K 2020 r. ocyuiectieHo 100% wumriopro3amelleHre MO BaKIMHAM, HMATHOCTUYECKUM
HabopaM U Je4yeOHbIM mpemnapaTtaM. [IpoBeneHue ucciaegoBaHUil IO pa3pabOTKe BaKLIMH HOBOIO
MOKOJICHUS TIPeIyCMaTpPUBAETCsl B CACAYIOIINX JOKYMEHTaX:

— «KoMrurekcHo# mporpamMe pa3BuUTHUsi 0MoTexHOoI0THil B Poccuiickoii Deaepaniuy Ha TIepUO
1o 2020 ronax;

— «CrpaTterumn pa3BuTus papMareBTUUECKON MpoMbIlIIeHHOCTH Poccuiickoit Menepanmu Ha
nepuon g0 2020 roma»;

— IIpoekte Crparernyeckoii mporpaMmbl MccieaoBaHuii TexHomornueckoi miargopmbl «Meau-
LIMHA OYOYIIEro»;

— OLUIT «MccnenoBanust U pa3pabOTKK MO TTPUOPUTETHBIM HAIIPABICHUSIM Pa3BUTHUSI HAyIHO-
TexHonormyeckoro komriekca Poccum Ha 2014—2020 roaobl», KoTopasi, B COOTBETCTBUHU C IOCTa-
HoBiieHueM [IpaButenbctBa oT 15.04.2014 1., No 301, Bxomut B l'ocymapcCTBEHHYIO IMpOrpamMmy
Poccuiickoit denepanuu «Pa3Butre HayKu M TEXHOJOTHIN».

Peanuzaiiys TeopeTuyecKux HapabOTOK B BaKIIMHOJIOTUM TpeOyeT 3HAYMUTEJIbHO OO0JIbliie BpeMe-
HU U PECYpCOB, YEM B APYTUX OOJACTSIX MEAUIIMHBI. BO-TepBbIX, YMCIIO MPOU3BOAUTEEH BaKIIMH
OrpaHMYEHO, U KOHKYPEHILMS HIKe, 4yeM B (papMmakonoruu. Bo-BTOphIX, OlleHKa COLMalIbHO-
9KOHOMMYECKOro 3¢deKTa 1 11e1eco00pa3HOCTU BHEAPEHUSI HOBBIX BAKLIMH HEJOCTaTOYHO TOYHAas
Y 3aBUCUT OT METOIMKU TojcueTa. B OOAbLIMHCTBE clyyaeB MOKyMNaTesieM BaKLUH BBICTYIAaeT ro-
CyIapCTBO, U MPUHSITHE PELICHUII MOXET 3aHUMAaTh MPOIOJKUTeIbHOe Bpems. HakoHel, KIvuHuU-
YyeCKUe UCHBITAHUSI UICTUHHOMN 3(p(PeKTUBHOCTU BaKLMH (T. €. CHIXKEHHUS 3a00/IeBAEMOCTU U COLIU-
aJIbHO-9KOHOMMYECKOI0 yiliepOa) TpeOyIoT OOJIbIIMX BLIOOPOK U 3aHMMAIOT 0OJIblle BPEMEHU, YeM
WUCIIBITAHUS JICKAPCTBEHHBIX CPEICTB.

MupoBoii peIHOK O61rodapmarieBTiyeckux npemnapatoB B 2010 r. coctaBul okono 161 mipm mos.
CIIA. O6umit oobeM OuodapMalieBTUYecKoro peiHka K 2015 r. omeHuBaercs B 264 Mupa A0
CIIA. Haubonee ObicTpasi AMHAMKKA POCTA MPOAAXK OXMUAAECTCS ISl MpernapaToB MOHOKIOHAIbHbBIX
AHTUTEJT, UX MPOAAXKU JTOJDKHBI Bhipactu ¢ 37 muipa mpout. B 2010 r. o 60 mupa momt. CILA B 2015 T.

O06beM npogaxk BakuuH B Mupe B 2010 r. coctaBua 20 mipn noui. CIIA. B 2010 r. ObL1a 3aperu-
CTpUpOBaHa MepBasi TepareBTuIecKas, a He mpoduiaktudeckas oHkoBakuuHa [TposeHmxk (Provenge)
komrianuu JennepoH (Denderon). Bcero B kmnmHuuecKuUxX McciaeaoBaHusax Haxogurcs 140 mporu-
BOPAKOBbIX BakIMH. O01IMI 00beM TTpofak oHKOBaKIMH K 2015 r. cocTtaBUT Gosiee 25 MiIp. T0JUI.
CLIA [3].
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CekTop OMOTEeXHOJOIMYEeCKUX (hapMalleBTUYECKUX MPOAYKTOB B Poccuu cocTaBiisieT B HACTOSI -
mee Bpems 6osee 750 muH gost. CHIA mipu moie oTedecTBEHHBIX MpernapaTtoB Ha PoccuiickoM
pbiHKe ToJbKO 11,87 %. W3 Hux monsa BakuuH coctasisieT 13,44 % [10].

HawnbGonee BaKHBIMM TIPOAYKTAMU POCCUIMCKOIO pbIHKA SIBJSIOTCS BAKLMHBI, BXOASILMWE B
HaiuumoHanpHbIfl KajieHAapb NPUBUBOK. B JAeHEXHOM BbIpaXXeHMW camasl OoJibllasi A0Jisl pbIHKA
(okono 3—5 mupa pyO. B rom) OpUXOAUTCSI HA HOBbIE BaKLUMHBLI HallMoHa/IbHOTO KaleHaaps Ipu-
BUBOK, KOTOpbIe He TTpousBoasaTcs B PD wiu niag kotopsix B PO HeT mosHOro 1ukiia mpor3Boa-
CTBa: MHAKTUBMPOBAHHAS BaKLIMHA OT MMOJMOMMEINTA, BaKI[MHA OT ITHEBMOKOKKOBOI MH(EKIIMHU.
Kugble BakuuHbl (BL2K, monnoMuenur, Kopb) CTOST ACLIEBIEC ¥ 3aHUMAIOT MEHBIIYIO 100 PhIH-
Ka B JeHEeXXHOM BbIpaxkeHuMM. He Bxomsiuue B HammoHanbHBINA KaJeHIaph BaKUMHbI (Halpumep,
nanuijioMaBUpyCcHasi, MEHUHTOKOKKOBAsT) UMEIOT 3HAYMUTEJIbHO MEHBIIIYIO PHIHOYHYIO JIOJIIO.

B mepcnexkTuBe pHIHOK BaKIMH MMEET MOTEHLMAN AJISI KPaTHOTO POCTa, B TOM YHCIE 3a CUET
paclIMpeHus crucka nH@ekLunii, Bxoasiux B HaumoHanbHbII KajleHAaph IPpUBUBOK. B pa3sBUThIX
cTpaHax oH 1wupe, yeM B P®D, u o6biyHO B Hero BXomdaT 14—16 npuBuBok. B Poccun B 2010 1. B
CMUCOK BXOIWIW BaKIWHBI OT AeCITM WH@EKIMA (BUpycHOTO renatuta B, Tybepkynesa, nudre-
puH, CTOJIOHSIKA, KOKJTIOIIA, KOPU, KPaCHYXU, CBUHKM, mojnuomMuennTa u rpurma). B 2011 r. Obina
Jo0aBeHa BaKMHALMS OT reMo¢uibHOI nHdekuu, a B 2014 — mpoTUB MHEBMOKOKKOBOIA. [11aHu-
pyeTcs U Janblie paclivpsTh KajJeHAapb, 1 BHECTH B HETO BaKIIMHY OT BeTpstHO# ocmibl B 2015 1.
U poTaBupycHoil nHdexkuuu — B 2016 1. [11, 12].

B nepcnektuBe 10—20 jieT BO3MOXKHO CO3/IaHUE U BHEAPEHUE «CyIEepP-TOJUBaJEHTHBIX» BAKLIMH
oT BupycoB-Bo3oyautenaeit OPBU, KoTtopble MO3BOJIAT IUKBUAUPOBATH SKOHOMUYECKUI YPOH OT
OPBU. O0beM pblHKA TaKMX BaKLIMH, 0OOCHOBAHHbBIN UX 9KOHOMMYECKOI 3(h(EKTUBHOCTHIO, MO-
KeT OBITh Oosiee 1 MJIpHA IOJIJI. B TO..

PocT 3arpar Ha 3npaBooXpaHeHWE W MOBbBILIEHUE LIEHBI JKU3HW B CTPAXOBOW MEIMIIMHE MO3BO-
JIST pa3pabOTKy BaKIWH [JIs HOXWJIBIX JIML, O€peMEHHBIX, JUI C UMMYHOAC(MUIIUTOM U T. 1., a
Tak>Ke BaKIMH JJISI CHUXKEHMST 3a00JIeBAEMOCTH HEOITACHBIMM 3a00J1€BaHMSIMM, BbI3bIBAIOIIMMU CHY-
KeHue TpypocnocodHoctu (Hanmpumep, OPBU). Ins Poccum paHHOe HampaBieHHME Ha Ceroj-
HSIIHWM JeHb He SBISIETCS MPUOPUTETHBIM, T. K. MPOAOIKUTEIbHOCTh KU3HU HU3Kas (B 2014 1. —
66,05 netr, 129 mecto B Mupe), a bMHAHCUPOBAHKE 3APaBOOXpaHeHUs] — orpaHudeHHoe [13]. B ciy-
yae 0JIaronpusTHOro pa3BUTHUS JAeMOrparuueckoil 00CTaHOBKU aKTyaJbHOCTb 3TOr0 HaIlpaBICHUS
OydeT BO3pacTaTh.

Ha ocHoBaHMM aHaNIMTUYECKUX MaTepraioB skcrepToB PemepaibHOro peectpa 3KCIEepTOB Ha-
YUYHO-TeXHUYeCcKOil cepbl MunoopHayku Poccuu (®PD) B HacTosiee BpeMs 1 Poccuiickoit
Denepanny IepCreKTUBHBIMU HAMPaBICHUSIMU Pa3BUTHUS B cepe BaKIIMHOJOTUU SIBJISIIOTCS:

— pa3paboTKa XKMBbIX aTTEHYUPOBAHHBIX BaKLIMH OT I'PUIIIA;

— MPOM3BOJCTBO MAIUUIOMaBUPYCHOM BaKIMHBI;

— pa3paboTKa HOBBIX BeTepUMHAPHbBIX BaKLMH (apprkaHcKas yyma cBuHel, rernatut E);

— pa3paboTKa BaKIIMHBI OT POCCUMCKUX IITAMMOB — BO30YAUTENEN TeMOpparuyecKom Juxopai-
KM ¢ TToueuyHbIM cuHapomoM (ITyymana);

— pa3paboTKa COBPEMEHHOI MHAKTUBUPOBAHHOM BaKLUMHbI OT MOJUOMUENIUTA (€IMHCTBEHHAs
BakiiMHa HalmoHanbHOTO KajleHaapsi, Kotopas He mpou3BoauTcs: B PD);

— pa3paboTka BaKLUMHbI OT MEHUHTOKOKKa TuIoB A, B u C;

— pazpaboTKa «KOHBeiepa» sl pa3paboTKU M MPOU3BOACTBA BHICOKOTEXHOJOTMYHBIX BaKIIMH
Ha OCHOBE OOpPATHOM F€HETUKU, B TOM YMCJIE CUCTEMbI OBICTPOTO pearnpoBaHus Ha BOZHUKAIOIIIME
UHOEKINN.

3akmoyeHue

Takum oOpa3om, Ha JaHHBIE MOMEHT Ieped BaKIUHOJIOTMEH CTOSIT pa3HOOOpa3HbIC 3aJayu,
KaK He pelIeHHbIe 3a MpeAblayIle ToJbl, HAalpUMep, HECOCTOSITEIbHOCTh UMMYHHOTO OTBETa MpU
HEKOTOPbIX MH(PEKIIMOHHBIX 3a00j1eBaHMsIX (TyOepKynes, mansipusi, CITU]I), Tak u onpenesseMbie
HOBBIMHU BbI30BaMU, TAKUMM KaK CTapeHME HaceJIeHWs, U3BMEHEHME OKPYXKalollel cpe/ibl U KIMMara,
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MOSIBICHUE «CyMNep-TIaToreHoB». JIIsk pelieHus: 3TUX 3amad B BakumHonoruu XXI Beka cosmaroTcs
HOBBIE TEXHOJIOTUM CO3[AaHUs BaKLMH, OCHOBAaHHbIE Ha COBPEMEHHbBIX JOCTUKEHUSIX MOJICKYJISIP-
HOI OMOJIOrMU, KJIETOYHOI OMOJIOTMU U MMMYHoJoruu. TexHomoruu pekomMOMHaHTHbIX JITHK,
IJIMKOKOHBIOTUPOBAHUSI M OOpaTHON BaKUMHOJOTMU YK€ TTO3BOJISIOT CO3[aBaTh BaKIIMHBI, paHee
CUMTABIIMECS HEBO3MOXHBIMU. M CIioIb30BaHMe B BAKIIMHOJIOTUM HApaOOTOK B 00J1aCTU CTPYKTYP-
HOW M CHUHTETUYECKOW OMOJIOTUU TMO3BOJISIT MPOJABUHYTHCS MO 3TOMY ITyTH €lle Jajiblile, MpeoIo-
JIeThb OTpaHMYEHHUSI COBPEMEHHBIX METOAOB M 3HAYMTEJbHO COKPATUTh LIMKJ MPOM3BOJACTBA BaK-
LIVH.

Poccuiickast BaKiiMHOJI0TUsI B 00J1aCTU UCCIEA0BaHUI U B TIPOU3BOJICTBE COBPEMEHHBIX BaKLIMH
3HAUUTEIBLHO OTCTAaeT OT TAaKOBOI B pa3BUTBLIX cTpaHax. OgHAaKO, HECMOTPS HAa MHOTOYMCJIEHHbIE
MPensaTCTBUS, B Halllell CTpaHe CYIIECTBYIOT KaK HayYHble KOJUIEKTUBBI, aKTUBHO paboTalolliue Ha
MUPOBOM YpPOBHE, TaK U 3a[eJibl B IPOU3BOIACTBE. B CBsI3M ¢ 3TUM, ObLIN NMPEATOXEHbI aKTyalbHbIC
s Poccuuy HampapiieHUsT pa3BUTUS B 00J1aCT BaKIIMHOJOIMU, HEOOXOAUMBbIE JJIS1 3[paBOOXpaHe-
HUS 1 OMOJIOrMYECKOI 0e30IMacHOCTH.

B cmamove npueedennvt pezyromamot, noayueHHvle npu 8biNOAHEHUU pabom
6 pamkax Tocydapcmeennoeo 3adanus 2015/H7 Munobprayxu Poccuu.
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