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1. TeopeTnyHO-TIpUKIIAIHI OCHOBU OZep>KaHHS i 3acTocyBaHHS HaTuBHUX aHTUreHiB C. diphtheriae st ctBopenns

[IapeHTepaJIbHUX Ta MYKO3JIbHUX TUQPTEPIHUX BaKLIUH

2. Microbiological description of native superficial antigens of C.diphtheriae as the biological platforms developed
for creation of new class of parenteral and mucosal diphtherial vaccines

Pedepar:

1. O6’eKT mocCiIKeHHs: My3eliHi IITaMy IATOT€HHUX Ta HEeMaTOreHHUX KOpUHebaKTepiil, 6akTepiasbHi aHTUT€HHI
npenapaTy; HaTUBHUH ouunieHul nudTepiliHuil aHaTOKCUH; eKCIIepUMeHTaIbHI KOMGiHOBaHi AudTepiliHi BaKLUHA
3 6aKTepiaJbHUM KOMIIOHEHTOM; MiCJISBAaKLIMHAIbHUI T'YMOpaIbHU AU(PTEpifiHNAY iMyHITeT; HecrennpiyHUNA
IMyHHMI 3aXMCT OpraHizmy. MeTa nocifkeHHs: O0rPyHTYBaTU pO3pO06JIeHHS eKCIIePUMEeHTaIbHOI KOMGIHOBAaHOI
nydTepiliHOi BaKLMHYU HAa OCHOBI JU(TEPiliHOrO aHAaTOKCUHY Ta 6aKTEPiaIbHOTO ai TOBAHTHOI'O KOMILJIEKCY
HaTUBHUX [IOBEPXHEBUX aHTUTEHIB NaTOr€HHUX KOPUHEOAKTEPIi, CIIPSIMOBAHOI Ha MifBUILIEHHS €(PEKTUBHOCTI
BakuuHomnpodinakruku nudrepii. MetTonu nocmimkeHHs: 6aKTepionoriyHi, Ae3iHTerpanis MikpoopraHi3mis

di3sMYHMMY YMHHUKAMU, METO[L PiinHHOI resib-xpomaTtorpadii, 6ioximMiuHi, cepoJsioriuHi, iMyHOJIOTiuHi, 6i0J10TiuHi,



AQHAJIITUYHI Ta MEOUKO-CTaTUCTHYHI. O6afHaHHS: eJeKTpoHHui npunaf Densi-La-Meter (PLIVA-Lachema, Yexis;
inakTuBarop LW-1, Bogsna 6ans Memmert 6e3 nupkyssnii WNB (I'epmanist); ysipTpasBykosi npunagu YCY-0707
«PetoHa», «€Bpo-6ioconik» (Pocis), Cole-Parmer (CIIA); nentpudyra Avanti J-26XP Beekman Coulter (CILA);
cnexkrpodoromerpu CP-56 «Jlomo-cnekrp» (Pocist), CARY-50 “Varian” (ABcTpasist); o61aHaHHS [17151 TeJIb-
xpomarorpadii ¢pipmu LKB (IlIBeuist), ynpTpauentpudyru Super Speed 65 MSE (Anriist), Bakyym-Hacoc Arthur
Pfeiffer Wetzlar (I'epmasnis). lucepTaliisi nprucBsiieHa OOI'PyHTYBaHHIO CTBOPEHHS HOBOI KOMGiHOBaHOI
npotuau@TepiliHOI BaKIIMHY [1J1 YIOCKOHAJIEHHS iCHYI0UOi cTparerii crienngiyHoi BaKMHONPOQiaKTUKU
nu@Tepii. Biepiie y cBiTi A1 NigBUILEHHS €(PEKTUBHOCTI BAKUMHONPOQINIAaKTUKU AUPTEpii 3alIPONIOHOBAHO
KOMOiHOBaHy IUQTEepiliHy KaHIUIAT-BaKLMHY 3 6aKTepiaJIbHUM KOMIIOHEHTOM 6e3 XiMiYHOro af'loBaHTa
ripoKCUAy allOMiHilO, CIIPSIMOBAHY SIK Ha IONEePeIKeHHSI TOKCMYHUX (OPM 3aXBOPIOBAHHS, TaK i 3J0POBOTrO
6akrepioHociiicTBa. Briepiie po3po6yeHo, Ha OCHOBI 3aCTOCYBaHHS (i3MYHMX YMHHUKIB Ae3iHTerpalii 6akrepi,
TEXHOJIOTII0 Ol€P>KaHHSI HaTUBHUX [TOBEPXHEBUX AaHTUT€HHUX KOMILJIEKCIB 30y JHMKA AUPTEPii 3 a1 FOBAHTHOIO Ta
iMYHOT€HHOIO JIi€l0 sIK 6i0JIOTTYHUX I1aTPOPM [1JIs1 HOBOTO KJacy IapeHTepabHUX Ta MyKO3aJIbHUX AUPTePifHUX
BaKLVH. Biepiie o6rpyHTOBaHO ONTUMAa/IbHUM IPOAYKTUBHUM PEKUM Je3iHTerpalii MikpoOHUX KIIITHUH [J1S
OJlep>KaHHS Npenapary nosepxHesux aHtureHis C. diphtheriae 3a 1onomMoromw ybTpasByKy Ta €JI€KTPOMAarHiTHOTO
BUIIPOMiHEHHS HAJ3BUYaHO BUCOKOI 4YaCTOTHU. Briepiie nokasaHo, 1110 BCi eKCIIEpUMEHTAJbHI IpernapaTtu
CYOKJIITUHHUX KOMILJIEKCiB AudTepii, 0fepKaHi Ha pi3HUX eTanax o6pobKy MiKpo6HOI Macu 30yIHMKa, SIKi
BiIPi3HSJIMCh OJIVH Bif] OJHOTO CTyIIEHEM Jie3iHTerpalii MikpOOHUX KJIITHH Ta OYUCTKY, 34AaTHI iCTOTHO
CTHMYJIIOBATA aHTUTOKCUYHUI iMYHITET NP iX BB€JI€HHI 3 HATUBHAM OYUIIEHUM OU(PTEPITHUM aHATOKCHHOM Y
[apeHTepaJbHUX, [IEPOPaJIbHUX, KOMOIHOBAaHUX CXeMax IllellyIeHHsl. Briepie BU3HaYeHO, 110 eKCIIepUMeEHTaJIbHI
OaKTepiasbHI aHTUTE€HHI ITpenapaTy, BUTOTOBJIEHI aBTOPCbKUM CIIOCOOOM 3 MiKPOOHUX KYJIBTYP Pi3HUX
IpeJCcTaBHUKIB KopuHebakTepil, a came: C.diphtheriae, var.gravis, tox+, C.diphtheriae var. mitis, tox-,
C.pseudodiphtheriticum, C.xerosis, a Takox Lactobacillus spp. 3Ha4HO MOCUIOIOTE TTPOIecH (harouTapHoOi
aKTUBHOCTI HEUTPOQiJIiB Ipy NepuomMy ¥ IOBTOPHUX IIeIJIeHHsIX. Ha OCHOBI aBTOPCHKOTO CIIOCO0Y MOJIE/II0BaHHS
TPaH3UTOPHOr0 AUQTEPiiHOro 6aKTEpiOHOCIICTBA BIIEPILIE TI0KA3aHO aHTUKOJIOHI3aliliHy aKTUBHICTb
€KCIIepUMEHTAJIbHUX AaHTUT€HHUX IIpernapariB IUISIXOM MOHITOPUHTY eJliMiHallii 30yJjHMKa 3i CIM30BUX HOCA
IIeTJIeHUX JOCIIiIPKyBaHUMHU KaHIUAT-BaKLIMHAMY KPOJIiB, 3apa’keHUX iHTpaHa3aabHO KysibTypolo C.diphtheriae.
Briepiue 3's1coBaHO, 1110 OCHOBOIO aHTHAII€3UBHOI CITPSIMOBAHOCTI KOMOIHOBAHOI KaHANAAT-BaKLIMHYU € MOXJIUBICTb
BIUJIMBY 33 JOIIOMOTOI0 (PisMYHUX YMHHUKIB HA aAire3uBHi B1acTUBOCTI KysbTypu C.diphtheriae Ta BUroroBneHumx 3
Hei 6aKTepiaJIbHMX aHTUTE€HHUX ITPEIaparis, PO MO CBiAYUTh TAKOK aHTUA/Ire3MBHA aKTUBHICTh CUPOBAaTOK KPOBi
LIeMJIEHUX JOCIIiIPKyBaHUM aHTUT€HOM KpoJiiB. OxapaKTepr30BaHO TPAKTHUYHI MIJISIXU 3a1106iraHHs PO3BUTKY
IIKiPHUX peakLiil Ha Au(TepiliHy BaKLIMHY, a caMe: ONTUMI3allilo KOHLeHTpalii 6iKy y npenapari, BUJiJIeHHS
OUMILEHUX OiNIKOBUX (PPaKLiil, 3aCTOCYBaHHS 1€CEHCUOIiNi3yIounx KOMOIHOBaHMX cXeM LernseHHs. [Toka3aHo
crienivHy HElKiZJIUBICTb JOCII)KYBaHUX [IpeapariB y TeCTaxX BUSHAYEHHS 3araJIbHOTOKCUYHOI Ta
Il€PMOHEKPOTUYHO] fii, BUBHaY€HHS PiBHS LUPKYJIIOI0YMX iIMyHHMX KOMILJIEKCiB, IIOKa3HMKA ITOMKOKEHHS
HeUTpo(isiB. BusHaueHO eeKTUBHY Ta 6€3IEUHY 403y €KCIIEPUMEHTAIBHOTO AU(TEPiiHOro 6aKTepiaIbHOrO
aHTWUT€HHOTO Mpenapary. Brepiue nokasaHo epeKTUBHICTb epopasbHOi 6ycTep-iMyHizarii npotu pudTepii 1K y
CKJIaJli IEPBUHHOTO LIENJII0BaIbHOIO KOMILIEKCY, TaK i IpH BifaaseHil (4epe3 pik) peBakLHAlLlii, a TaKOX
MOXJIMBICTb 3MEHIIYBATU JI0 5 pasiB OAablly 103y JUPTEPITHOTO aHATOKCUHY Ha OCHOBI IEPBUHHOI [1€pOPajIbHO]
BaKUMHAL{i HATUBHUM ouniieHUM gudTepirinum aHatokcuHom (HOJIA), 60socHOI0 103010. CTyIIiHb YIIPOBAI>KEHHSI:
3 nateHTH, 6 aKkTiB BpoBampKkeHHs. Cdepa (ranys3b) BUKOPUCTAHHS: OXOPOHA 3[10POB’s (MeuLMHa: crienudiyHa
npodinakTyKa iHQeKLiHUX XBOPOO).

2. Object of study: museum strains of pathogenic and non-pathogenic corynebacteria; bacterial antigenic
preparations; native purified diphtheria toxoid; experimental combined diphtheria vaccines with bacterial
component; post-vaccine humoral diphtheria immunity; nonspecific immune protection of the body. The purpose
of the research: to substantiate the development of an experimental combinated diphtheria vaccine based on
diphtheria toxoid and bacterial adjuvant complex of native surface antigens of pathogenic corynebacteria aimed at
improving the effectiveness of diphtheria vaccination. Methods of research: bacteriological, disintegration of



microorganisms by physical factors, method of liquid gel chromatography, biochemical, serological,
immunological, analytical and medical statistics. Equipment: electronic device Densi-La-Meter (PLIVA-Lachema,
Czech Republic; inactivator LW-1, Memmert water bath without circulation WNB (Germany); ultrasonic devices
USU-0707 "Retona", "Euro-biosonic" (Russia), Cole-Larmer (USA); Avanti J-26XP Beekman Coulter Centrifuge (USA);
SF-56 Spectrophotometers Lomo-Spectrum (Russia), CARY-50 "Varian" (Australia); Gel Chromatography
Equipment of LKV (Sweden), Ultracentrifuges Super Speed 65 MSE (England), Arthur Pfeiffer Wetzlar vacuum
pump (Germany). The dissertation is devoted to substantiation of creation of a new combined antidiphtheria
vaccine for improvement of the existing strategy of specific vaccine prophylaxis of diphtheria. To improve the
effectiveness of diphtheria vaccine prevention, a combined diphtheria candidate vaccine with a bacterial
component without the chemical adjuvant of aluminum hydroxide is proposed for the first time in the world. The
technology of obtaining native surface antigenic complexes of diphtheria pathogen with adjuvant and
immunogenic activity as biological platforms for a new class of parenteral and mucosal diphtheria vaccines was
first developed based on the use of physical factors of bacterial disintegration. For the first time, the optimal
productive mode of disintegration of microbial cells to obtain the preparation of C. diphtheriae surface antigens by
ultrasound and ultra-high frequency electromagnetic radiation has been substantiated. For the first time it is
shown that all experimental preparations of subcellular complexes of C.diphtheriae of four levels of microbial cell
disintegration and degree of purification increase substantially diphtheria humoral immunity in parenteral, oral
and combined vaccinations, but they differ in the degree of reactogenicity. Practical ways of preventing the
development of skin reactions to an experimental combined diphtheria vaccine have been proposed and
implemented. The efficacy of oral booster immunization as a part of the primary vaccination complex and with
long-term (one-year) revaccination is shown. It is established that the basis of the anti-adhesive orientation of the
combined candidate vaccine is the possibility of influence by physical factors on the adhesive properties of the
culture of C.diphtheriae, as evidenced by the anti-adhesive activity of the serum of rabbits inoculated with
experimental antigenic drugs. The anticolonization activity of experimental antigenic preparations by two-week
monitoring of the elimination of the pathogen from the mucosa of the nose of rabbits vaccinated with the
candidate vaccines and infected intranasally with culture of C.diphtheriae on the basis of the proposed method of
transient bacterial carrier modeling is shown.The specific harmlessness of the experimental series of the studied
diphtheria bacterial antigenic preparations obtained in the production conditions, in the tests of determination of
general toxic and dermonecrotic action, as well as in the test of leukocytolysis, determination of the level of
circulating immune complexes, is shown. Based on the application of physical factors of disintegration, the
technology of obtaining native surface antigenic complexes of the diphtheria pathogen with adjuvant and
immunogenic action as biological platforms for combined parenteral and mucosal diphtheria vaccines was
developed. The optimal productive mode of disintegration of microbial cells to obtain the preparation of the
surface antigen of C.diphtheriae is substantiated. The model of analytical-preparative unit for ultrasonic
disintegration of microbial mass of production strain is proposed for production of native bacterial cell antigens in
a single technological process in industrial production volumes. The degree of implementation: 3 patents, 6 acts of
implementation. Sphere (industry) of use: health care (medicine: specific prevention of infectious diseases).
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