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AKTya/bHOCTb. BaKLUuWHbl Ha OCHOBE KarcCy/bHbIX MO/McaxapuaoB MHEBMOKOKKa HEe aKTMBHbI B OTHOLIEHWM CEPOTUIMOB, HE BXO-
AAlMX B COCTaB BaKUMHbI, 6ECKarcCy/IbHbIX LUTaMMOB M He 3alyulialoT OT HOCUTE/IbCTBA, BbI3BAHHOIO APYrumu cepotunamu. Mx
MpUMeHeHne MPUBOANUT K 3aMeLyeHUI0 JOMUHUPYIOWMX CepOoTUNOB MHEBMOKOKKA, MOSIBAEHUIO BbICOKOBUPYIEHTHbIX LUTaMMOB,
U3MEHEHUIO MUKPOBHOIO rnemnsaa CAn3nCTbiX 060/109€K 3a CHET MOABAEHUS APYrMX 3TUOI0MMYECKM 3Ha4YMMbIX BO36yaAUTENEeN 3a60-
JIeBaHWUM pecrnupaTopHOro Tpakra. 310 TpebyeT co3haHusi BHYTPUBUAOBOIO MPOTMBOMHEBMOKOKKOBOrO MMMYyHUTETa, YeMy 6yaeT
crnoco6cTBoBaTL pa3paboTka CepoTUNHE3aBUCUMbIX pPenapaToB, B COCTaB KOTOPbIX 6yAyT BXOAWUTb 6E/T0KCOAEPIKaLMe aHTUreHbI
MHeBMOKOKKa. Llenb pa6otbl. ViccneqoBaHne cepoTUHE3aBUCUMMOM MPOTEKTUBHOM aKTUBHOCTU 6e/IOKCoAep)Kalynx aHTUreHHbIX
KOMIMOHEHTOB, MOJy4YEHHbIX U3 CBEXEBbIAEIEHHbIX M MY3€/HbIX WTaMMoB S. pneumoniae. MaTepuasnbl W METOAbI. VICr10/1b30BaHbI
wraMmmMbl TPEX cepoTnnoB S. pneumoniae: My3ekHbix — cepoTunoB 6B N2 296, 19F N2 298 n 10A N2 297 u cBexXeBblAeNEHHbIX
(M3 MKBOpPa 60/1bHbIX MTHOMHBIM MEHUHIUTOM) — cepoTrnoB 6B N2 1121, 19F N2 1055 u ceporpynnbl 10 N° 1193. B nony4eHHbIX
SKCrepUMeHTaIbHbIX 6eoKcoaepalumx npenapatax (A6CI) onpegensnn cogepxaHne 6enka. [POTEKTUBHYO akTUBHOCTL A6CIT
WU BUPYNEHTHOCTb LUTAMMOB OMPEAENSNN NPU BHYTPUOPIOWNHHBIX UMMYHU3aLUMN U 3apaxeHus mbiweni amHum BALB/c; LD50 pac-
CYMTbIBAIM MO OOBLUENPUHATON MoaudULmMpoBaHHON Gopmyne Kepbepa. UMMyHOpeHOTUN IMM@POLMTOB, NpeaBapuTe/lbHO Bbige-
JIEHHbIX U3 LieJIbHOM KPOBWU JOHOPOB, M3y4yau C MOMOLLYbI0O METOAA MPOTOYHOM LUMTOMETpuU. CTaTUCTUYECKMI aHaiM3 MaTepuasioB
MPOBEAEH C MPUMEHEHNEM NapaMeTPUYECKUX M HenapaMeTpUYEeCKUX METOA0B C MCMO0/IbL30BaHNEM NaKeTa MPUKIaAHbIX MPorpaMmm
«Statistica for Windows», ver. 7.0 (Stat Soft, Inc); npu cTaTUCTMYECKOM aHa/IM3€e yPOBEHbL 3HAYMMOCTH P MPUHMMasCS paBHbIM < 0,05.
Pe3ynbtatbl n o6eyxaeHme. [1pn KyabTUBUPOBaHUN MPOUCXOAMII0 MHTEHCUBHOE HaKoMaeHMe 6uomacchl My3eiHoro wramma N2 296
PY HU3KOW ero BUPYIEHTHOCTM M 6071e€ HU3KOE BUPYAEHTHOro wramma N2 1121, BbigeneHHOro u3 aMkBopa 6osbHoro. o cogep-
JKaHuio 6esiKa npenapatbl U3 WTaMMOB cepoTuna 6B He pasindanucs. LLTamMmbl Apyrnx cepoTUroB, BbiAeIEHHbIE MPU reHepaan3o-
BaHHOM MHPEKLMOHHOM rpouyecce, 6blsin 60/1ee BUPYIEHTHbI, YeM My3elHble. BansHue Ha UMMYHOpEeHOTUMN TMM@OLMTOB YesloBeEKa
pparymii 50—-100 kDa, BblAENEHHbIX U3 NCXOAHbIX MPENapPaToB, MOAYYEHHbIX MPU KyIbTUBUPOBAHMM LUTAMMOB cepoTuna 6B 3Hauu-
MO BO3pacTa/io TO/IbKO Noj AeNCTBUEM npenapata U3 My3eHnHoro wramma. lpu nccaegoBaHnm MPOTEKTUBHOM aKTMBHOCTH MCXOAHbIX
npenapaToB U3 WTamMmMoB cepoTuna 6B u ¢ppakumi ¢ MM 50-100 kDa T01bKO npu TPEXKPATHON MMMYHU3aLMK MCXOAHbIM Nperna-
patom n3 wramma N2 296, B fo3e 20 MKI 6e/IKa Ha MbllUb, BbISIBE€HA CyLECTBEHHO 60/1bLUIas BbIXXMBAEMOCTb UMMYHU3UPOBAHHbIX
MbILLIEN, OT 3apPaKEHNSI CBEXKEBbLIAENEHHbIM BUPYAEHTHbIM WwTamMmom N2 1121 romonornyHoro cepotuna. Ppakyma 30—-100 kDa obe-
creyunna 3alynTy Mbillen, ABYKPaTHO MMMYHU3UPOBaHHbLIX 50 MK 6€/1IKa Ha Mbillb, C BbICOKUM MHAEKCOM 3PEKTUBHOCTH, PaBHbLIM
8,9, Aaxxe nocse 3apaxxeHUs CBEXXEBbIAENEHHbIM LUTAMMOM reTEPOIOrMYHOro cepoTuna S. pneumoniae — cepotuna 3 N° 10196.
BbiBogbl. besnokcogepalyas ppakyma ¢ MM 30-100 Kk/a, nony4yeHHas u3 cnaboBupyneHTHOro My3€eHHOro wramma S. pneumoniae
cepotuna 6B N° 296, npu ABYKpaTHON MMMYHM3aLmMn obnagana NMPOTEKTUBHON aKTUBHOCTbIO B OTHOLIEHUMM CBEXKEBbIAENEHHOIO
BUPYJIEHTHOIO LUTaMMa reTeposiorM4Horo cepotuna. lloa AencTBuem M3yYeHHbIX 6eI0KCoAepKalymnx GpaKumi nokasaHa aktuBauus
K/IETOYHOr0 3BEHa UMMYHHOM CUCTEMbI C BOB/IEYEHNEM BPOKAEHHbIX 3ppeKTopoB U T-AMM@OUMTOB. ITH AaHHbIE MOXKHO CYMTaTb
060CHoBaHWeM gasbHeviwero nydyeHns 6CI 4151 OLeHKU BO3MOXHOCTU UX MCMO/Ib30BaHMS NP KOHCTPYMPOBaHMU MPOTUBOIMHEB-
MOKOKKOBOI0 fpenaparta ¢ CEPOTUITHE3aBUCUMOM MPOTEKTUBHOM aKTMBHOCTbIO.

KniodeBblie cnoBa: Streptococcus pneumoniae, cepoTUHe3aBUCUMas MPOTEKTUBHasA aKTUBHOCTb, BUPY/IEHTHOCTb, IKCNEPUMEH-
TaJlbHbIN 6e/10KcoAepKaluni npenapat

KoH®ANKT MHTEPECOB HE 3as1BJIEH.

T ON ‘6T ‘|OA "UONUBABIJ [eulodeA pue AZojolwapldl/T sN ‘6T WOL "BMUIMeUndOdUOHUTIHES U BUIOLOUNSTMLE

* [lnsa nepenvcku: KyknHa Onbra MakcumMoBHa, MAaALLINIA HaY4HbIV COTPY.AHWUK 1a00paropum 3KCrnepuMeHTansHov Mukpobuonorm HUW BakumH
u CcbIBOPOTOK M. Y. V. Me4HukoBa/+7 (495)-916-20-47, kukina1994@mail.ru, ©KykuHa O. M. v ap.




3nuaemuronorua n BakumHonpodunaktuka. Tom 19, N2 1/Epidemiology and Vaccinal Prevention. Vol. 19, No 1

- OpUrnHaNbHble CTaTby

Original Articles

Ans yntupoBanuns: KykuHa O. M., Tpy6ep U. M., AxmatoBa H. K. u ap. CepotunHe3aBucumasi poTEKTUBHas aKTMBHOCTb JKCrepu-
MeHTa/IbHbIX 6e/10KCoAepKalLmx npenapaToB Streptococcus pneumoniae, noy4eHHbIX U3 CBEXEBbIAENEHHbIX U My3€HHbIX LUTaMMOB.
Snupemunonorus u BakuymHonpopunaktmka. 2020; 19 (1): 35-42. https.//doi: 10.31631/2073-3046-2020-19-1-35-42.

Experimental Protein-Containing Preparations Streptococcus pneumoniae, Obtained from Fresh Isolated Strains

and Museum

OM Kukina**%, IM Gruber*, NK Akhmatova?, EA Kurbatova?, OV Zhigunova?, NE Yastrebova’, IS Koroleva?, GV Beloshitsky?

1 Mechnikov Research Institute of Vaccines and Sera, Moscow, Russian Federation

2 Central Research Institute of Epidemiology, Moscow, Russian Federation

Absract

Relevance. Vaccines based on capsular polysaccharides of pneumococci are not active against serotypes that are not
included in the vaccine, non-capsulated strains and do not protect against carriage caused by other serotypes. Their use leads
to the replacement of dominant serotypes of pneumococci, the appearance of highly virulent strains, changes in the microbial
landscape of mucous membranes due to the appearance of other etiologically significant pathogens of respiratory tract diseases.
This requires the creation of intraspecific anti-pneumococcal immunity, which will be facilitated by the development of serotype-
dependent drugs, which will include protein-containing antigens of pneumococci. Objective. Study of serotype-independent
activity of protein-containing antigenic components obtained from freshly isolated and archival strains of S. pneumoniae.
Materials and methods. Strains of three serotypes of S. pneumoniae were used: archival strains of serotypes 6B N296, 19F
N 298 and 10A N297 and freshly isolated serotypes 6B N 1121, 19F N 1055 and serogroup 10 N 1193 (from the cerebrospinal
fluid of patients with purulent meningitis).. In the experimental protein-containing preparations EPCP obtained, the protein content
was determined. Protective activity of EPCP and virulence of strains were determined in the model of intraperitoneal immunization
and infection of BALB/c mice; LD50 was calculated using the generally accepted modified Kerber formula. The immunophenotype
of lymphocytes previously isolated from donor-mice whole blood was studied by flow cytometry. Statistical analysis of the materials
was carried out using parametric and nonparametric methods using the application package «Statistica for Windows», ver. 7.0
(Stat Soft, Inc); in statistical analysis, the significance level of p was assumed to be < 0.05. Results and discussion. During
cultivation there was the analysis of growth dynamics showed intensive accumulation of biomass of the archival strain N296 with
low virulence, and lower — by virulent strain N 1121 isolated from the patient's cerebrospinal fluid. The protein content of drugs
from serotype 6B strains did not differ. The strains of other serotypes isolated during the generalized infectious process were
also more virulent than the archival strain. The effect on the immunophenotype of human lymphocytes of fractions of 50-100
kDa isolated from the initial preparations obtained by culturing serotype 6B, significantly increased only under the influence
of the preparation from the archival strain. In the study of protective activity of the initial preparations from strains of serotype 6B and
fractions with MM 50-100 kDa only triple immunization with the initial preparation from strain N 296, at a dose of 20 micrograms
of protein per mouse, led to significantly greater survival of immunized mice from infection with the newly isolated virulent strain
N 1121 of homologous serotype. A fraction of 30-100 kDa provided protection of mice twice immunized with 50 mkg of protein
per mouse, with a high efficacy index of 8.9, even after infection with a freshly isolated strain of heterologous S. pneumoniae
serotype 3 N 10196. Conclusion. The protein-containing fraction with MM 30-100 kDa obtained from a low virulent archival strain
of S. pneumoniae serotype 6B N296 possessed protective activity against a newly isolated virulent strain of heterologous serotype
after double immunization. Under the action of the studied protein-containing fractions, activation of the cellular component
of immune system with the involvement of innate immunity effectors and T-lymphocytes is shown. These data can be considered
as a evidence for further study of EPCP to assess the possibility of their use in the design of anti-pneumococcal drug with serotype-
independent protective activity.

Key words: Streptococcus pneumoniae, serotype-independent protective activity, virulence, experimental protein-containing
preparation
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BBepeHue CUHYCUT, MHEBMOHUA 6e3 6GaKTepuemuu), Tak u Ts-
Bo BceMm mupe S. pneumoniae iBnsietca Bo36yaAu-  KENbIX WHBA3WBHbIX (CEMNCUC, MEHWHIUT, MHEBMO-
TeNeM OHMX U3 CaMbIX PACNPOCTPAHEHHbIX MHPEKLM-  HUS, COMPOBOXKAAKOWAACA MNNEBPUTOM) CMNOCOGHbIX
OHHbIX 3a60N1€BaHK, NPOTEKAIOWMX YACTO KaK B BUAE NPUBECTM K NEeTanbHOMY MCXody, OCOBEHHO Yy AeTen
HEMHBA3MBHbIX NPOLECCOB (OTWUT, KOHBIOHKTUBMKT, [0 5 neT u noaen ctapwe 65 net. Ang npodunakTukm
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NMHEBMOKOKKOBbIX MHPEKLIMOHHbIX 3a60N€BaHU NpU-
MEHSIIOT No/IMcaxapuaHble U KOHbIOrMPOBaHHbIE NMHEB-
MOKOKKOBbIE BaKLMWHbI, Bbi3blBalolWMe BbIPabOTKY
aHTWUTEN K Kancy/bHbIM MofMcaxapuaam aKTyanbHbIX
CEpPOTMMNOB MHEBMOKOKKA, BXOASLMX B COCTaB WM-
NMOPTHbIX BaKLUMH, 6€3 y4eTa LMPKYNALUN KITMHUYECKH
3HAYUMbIX CEPOTMNOB MHEBMOKOKKA Ha TeppUTOpMMK
P®. BHeapeHne B npaKTUKYy NMHEBMOKOKKOBbIX KOHb-
lorMpoBaHHbIX BaKuuH ([MKB), oxBaTbiBalowWmx oT 7
00 13 cepoTMnoB MHEBMOKOKKOB, OXMWAAEMO BbiBe-
J10 U3 UMPKYNSUMKM BaKTEPUM BaKLMHHbIX CEPOTUMNOB
[1,2]. Pe3KO CHM3UNOCb YMCNO MHBa3UBHbLIX GOpPM
NMHEBMOKOKKOBOM MHOMEKLMU, KOTOPbIE OblIM acCoLU-
MpOBaHbl MPEWMYLECTBEHHO C 3TUMW CEPOTUNAaMMU.
B 10 e Bpems, MNKB oka3zanu BbipaxeHHOEe BAUSIHWE
Ha CTPYKTYpY MHEBMOKOKKOBOM NOMNYyNSLMK, B KOTOPOM
NOSIBUINCL HEBAKLMHHbIE CEPOTUMNbI U BbIPOCNa 4ONS
paHee pPeaKMX FeHETUYECKUX JIMHUM K KIIOHOB (Cepo-
T™Mn 19A 1 ero kKnoH ST320, oTAMYaOWMNCA MHOXe-
CTBEHHOWM YCTOMYMBOCTbLIO K aHTMOUOTUKaM) [3].

Ha ¢doHe npoBeaeHMss MaccoBOM BaKLMHALWMK,
OTMEeYaeTcs 3aMmelleHUe OOMMUHMUPYIOWNX CEepoTU-
NoB MHEBMOKOKKa, MOSIBIEHWE BbICOKOBUPYIEHTHbIX
IUITAMMOB, W3MEHEeHME MUKPOOBHOro nen3arka Ciu-
3UCTbIX 0BONMIOYEK 3a CYET MOSB/IEHUS APYrUX 3THO-
NIOTMYECKN 3HaYMMbIX BO36yauTenen 3aboneBaHui
pecnupatopHoro TpakTa [4—-7]. BHeapeHnue B 2014 .
B Poccun B MpaKTUKy BaKuUMHaLMKU MHEBMOKOKKOBbIX
KOHBbIOrMpOBaHHbIX BakuuH ([MMKB) TpebyeT MOCTOSsIH-
HOF0O MOHWUTOPMPOBAHUS LMPKYIUPYIOLNX CEPOTUMOB,
NMOCKO/NbKY 3HAaYMMOE M3MEHEHWE CEPOTUMOBOrO CO-
cTtaBa noa gasnexHvem MKB Ha nonynaunoHHOM ypoB-
HEe MOXHO OXMAaTb He paHee, YeM yepes 5 neT nocne
Ha4vana ee NPUMEHEHUS MPU YCI0BUN BbICOKOIO OXBa-
Ta BaKuUMHaumen [8].

BaKuMHbI Ha OCHOBE KarcynbHOro nosMcaxapuaa
HE aKTMBHbl B OTHOWEHWW CEPOTMMNOB, HE BXOAALLMX
B COCTaB BaKLMHbl, 6€CKaNCyNbHbIX LUTAMMOB U He 3a-
LMLLAOT OT HOCUTENbLCTBA, BbI3BAHHOIO APYrMMKU ce-
poTMnamMyM MHEBMOKOKKA, KOTOPbLIX Hac4WTbiBaeTCs
6onee 90. Bcé 3710 BbI3bIBAET HEOOXOAMMOCTb pa3pa-
60TKM CEPOTUNHE3ABUCHUMbIX, OCHOBaAHHbIX Ha 6enKax,
M LLeNIbHOKIETOYHbIX BaKLUMH [9,10].

Taknm 06pa3omM, OAHMM M3 aKTyallbHbIX Hanpas-
JIEHW COBEPLIEHCTBOBAHUSA MHEBMOKOKKOBbIX BaK-
LUMH ABNSEeTCa Mcrnonb3oBaHne 6e/KOB MHEBMOKOKKA
C BHYTPMBMAOBOW MEPEKPECTHOM MPOTEKTUBHOM aK-
TUBHOCTbIO B KQ4eCTBE CEPOTUNMHE3ABUCHUMbIX BaKLMH
M HOBbIX 6eNKOB-HOCUTENEN. M3BECTHO, YTO HU OAMH
OTAENbHbLIN 6EN0K He MOXET co3aaTb 3DDEKTUBHYO
NEPEKPECTHYIO 3alUUTy OT BCEX CEPOTMNOB MHEBMO-
KOKKa, He06Xx04MMO MCMNOoNb30BaTb KOMMNIEKC 6GENKoB
ONs co3aaHns BHYTPMBMAOBOIO MPOTUBOMHEBMOKOK-
KOBOro uMmyHuteTa [11,12]. HeckonbKo 6€efoKCco-
Jepxalwmnx BaKUMH HaxoasTCsd Ha pasHbIX CTagusx
KNMHMYECKMX ucnbitaHmnn [10], 0o4HaKO KOMMEPHYECKNX
npenapaToB Ha MMPOBOM (apMaLLEBTUHECKOM PbIHKE
He 3aperucTpmpoBaHo.

B npoBeaeHHbIX paHee uccneaoBaHusx 6bi10 Mo-
Ka3aHo, 4To 6enoKcofepalime aHTUreHbl LWTaMMOoB
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cepotunos 6B, 10A n 19F nHayumpoBann Haumbosb-
IMA  MEPEKPECTHbIM MPOTEKTUBHbLIN 3ddeKT [13],
B CBAI3X C YeM B HacTosilen paboTe MCMoJib30BaHbI
3TW WITaMMbl, @ KaK OCHOBHOW OObEKT UCCNefoBaHuUA
BblOpaH WTaMM cepoTrna 6B.

Llenb pa6oTbl — M3y4UTb CEPOTUMHE3ABUCHMMYIO
NPOTEKTUBHYIO aKTUBHOCTb GE/OKCOAEPIKaLLUX aHTU-
FeHHbIX KOMMOHEHTOB, MOJIYYEHHbIX W3 CBEXEBblAe-
JIEHHbIX U My3€EMHbIX WUITAMMOB S. pneumoniae.

Martepuanbl 1 MeToAbl

UccnepoBaHMa nNpoBedeHbl HA MOAENU LTaMMOB
S. pneumoniae TPEX MYy3€enHbIX, AENOHWUPOBAHHbIX
B 2016 r cepotunos: 6B N2 296, 19F N2 298 n 10A
N2 297, n Ha CBEXEBbIAENEHHbIX LITaMMax CepoTu-
nos 6B N2 1121, 19F N2 1055 u ceporpynnbl 10 N?
1193, BblAeNEHHbIX M3 NUKBOPA 6GO0NbHbIX THOWMHbLIM
MeHuHrutom (PBYH UHWNS PocnotpebHaa3opa).
Mepunoanyeckoe KynbTUBMPOBAHWE LWTAMMOB MpPO-
BOAMAM B TMOJIyCMHTETMYECKON cpede [14] B cTa-
LUMOHapHbIX ycnoeusx npu 5% CO, B TedeHne 5-74
(00 KoHua ¢a3sbl 3KCNOHEHUManbHOro pocta). B Ka-
YyecTBE MOCEBHOM MCMNonb3oBanuM 24-4acoByl 6ak-
TEPUANbHYIO KYNbTypy, BbLIPOCWYK Ha KPOBSHOM
arape. PocToBble CBOWCTBa LWTaMMOB OLEHUBaIN
Nno AMHAMWKE HaKomnieHus 6MOMacchbl Ha OCHOBAHMWU
pacyeTa NPoAYKTMBHOCTM MpoLiecca no cpeaHemy yBe-
JINYEHUIO KONMYECTBaA MUKPOOHBIX KIETOK (M.K.) B Yac
(9, M.K./H), MaKcUManbHoOW yAenbHOM CKOPOCTH pocTa
(umax, 4*) M Yucy NpoLweamnx reHepauui (n) [15].

Mocne uUEHTPUDYTMPOBAHUA MUKPOBHYID Maccy
WHaKTMBUPOBANM W BbICYLUMBANN OUMETUIIKETOHOM,
NPOBOAMAN BOAHYIO 3KCTPaKLUMUIO WM Nnodunmsauuio
(McxoaHbIM Npenapar); ¢ nomoulblo duneTpos Amikon
nony4anu dpakumm ¢ MM 30-50, 50-100 n 30-100
kDa. B nonyyeHHbIX 3KCMepUMeHTasbHbIX OGEN0OKCOo-
nepxaumx npenapatax (3bCI) onpeaensinu cogepa-
Hue 6enkKa [16].

MpoTeKkTnBHY akTMBHOCTb ABCI 1 BUPYNEHTHOCTb
LUITAaMMOB OnNpeaensny npy BHYTPUOPIOLWMHHBIX (B/6p)
UMMYHU3aALMN U 3aparKeHUM Mbiwen nuHum BALB/c
(320 camuos, 12-14 r), NOAYyY4EHHbIX U3 NMUTOMHUKA
dunman AHapeesKa 'Y HUBMT. MpOTEKTUBHYIO aKTUB-
HOCTb M3y4aln B OMblTax aKTMBHOM 3aLiWTbl MblLIEN
Nnpu 3apaxeHnn MMMYHU3WPOBAHHbIX MbIWEN (ONbIT-
Has rpynna) M WHTAKTHbIX HEUMMYHW3UPOBAaHHbIX
MbIllEN (KOHTPOSbHAas rpynmna), CBEXeBblAENEHHbIMU
lwTaMmmMamu S. pneumoniae cepotmnos 6B N2 1121
n 3 N2 10196 (BbigenenHoro B HU3/ PAMH). Bce aKc-
NEePMMEHTbI Ha }MBOTHbIX NMPOBOAMIN B COOTBETCTBUM
C MEXrocyfapCTBEHHbIM CTaHAAPTOM MO COAepIKa-
HUIO U yxody 3a fabopaTopHbIMU KUBOTHbIMKU (FTOCT
33217-2014). LD, paccuuTbiBanu1 no o6WenpuHATON
MoanbuumpoBaHHon ¢opmyne Kepbepa; mMcnonb3o-
BaH t-Kputepun CTblogeHTa W HenapameTpuyeckum
KpuTtepun cornacusa lMupcoHa — x2 [17]. B auHamu-
Ke BbIXXMBAEMOCTb MbILIEW paccyMTbiBann No MeToay
[maHca C. A. [18].

Ona  n3ydeHus UMMyHodeHoTUna NnMMooUMTOB
npeaBapuTenbHO OblM BblAeNEHbl MOHOHYKIeapHble
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Tabsumuya. 1. MapameTpbl pocTa N BUPYAEHTHOCTb LUTaAaMMOB S. pneumoniae ceporuna 6B pa3zHoOro npoucxoxaeHus
Table 1. Growth parameters and virulence of S. pneumoniae serotype 6B strains of different origin

MapameTpbl pocTa
Wramm Growth parameters
Strain AnuntenbHocTb a3 pocTa, 4 M max,
Duration of growth phases, h 4. /yepes LD,
4. OT Ha4Yana M.K.
BblpaLBaHUA qa, microbial
i M.K./4
GLERS 0 microbial n e
Ne MpoucxoxaeHve Nar-¢ Jlor-¢ through h. from Wh
. Origin Lag-phase Log-phase the beginning =2l
of cultivation
My3erHbIn
296 Archival 0-2,0 4,0-4,5 1,92 £0,27/2-3 0,97 7,48 = 3,06 >10°
CBexeBbloeNeHHbIN .
1121 Freshly isolated 3,5-4,0 3,5-4,0 1,36 £ 0,05/6 0,41 5,35 = 1,07 4,36*10°

NIENKOUMNTBbI U3 LIeIbHOM KPOBW AOHOPOB B rpaaueH-
Te NAOTHOCTU duKonn-yporpadunHa u ganee 10 MH
Knetok/mn B poctoBon cpege RPMI-1640 (MaH3Ko,
Poccus) ¢ pobasneHmem 10% detanbHOW Tensvyben
CblIBOPOTKKU (FBS) M aHTMOUOTUKA (CTPENTOMULIMH) UH-
Kybuposanu ¢ 15 mkn 3BCI (5 MKr 6enKa) B TeYeHue
72 4vacoB. VMMmMyHOdeEHOTMN AMMPOLMTOB M3y4anu
C MOMOLLbIO MeToAa NPOTOYHOM LIMTOMETPUM Ha NpU-
60pe FC-500 (Beckman Coulter, CLLA) ¢ ncnonb3oBa-
HMem FITC- n PE-Me4eHbIX MOHOK/IOHANbHbIX aHTUTEN
(MAT) kK CD45/CD3, CDh45/CD3/CD4, CD45/CD3/
CD8, Ccbi16/56, CD3/CD16/56, CD45/CD19, CD8/
HLA-DR (eBioscience, CLLA).

CTaTUCTUYECKUIM aHanuM3 martepuanoB Obl1 Npo-
BeeH C MPUMMEHEHMEM MapamMeTpUyecKMx WM Hena-
pamMeTpUMYeCcKMX METOLOB C MCMONb30BaHUEM MaKeTa
npuKknagHbix nporpamm «Statistica for Windows», ver.
7.0 (Stat Soft, Inc). CpeaHue BbIGOPOYHbIE 3HAYEHUS
KOMIMYECTBEHHbIX NPU3HAKOB MpuBeAEHbl B Buae Me
(Q1,25;Q2,75), rae Me — meamaHa, Q1 — HWXKHUMA
KBapTuib, Q2 — BEPXHUM KBaPTW/b; MCMONb30BaHbI
HenapamMeTpuyeckne MeToabl — Kputepun Kpyckan-
Yonnuca, U-KpuTepuin MaHHa-YutHu. Bo Bcex npoue-
Aypax CTaTUCTMYECKOro aHan3a ypoBeHb 3HaYUMOCTH
p npuHUMancs paBHbiM < 0,05.

Pe3ynbraTtbl M 06CYyKAEHUE

Mpn KynbTUBMPOBaAHMM Ha KPOBSHOM arape wu3-
y4yaemble Wwrammbl S. pneumoniae cepoTtuna 6B 6binu
npeacTaBfieHbl KONOHUSIMU Pa3HOro Tvuna, B 3aBUCH-
MOCTU OT NMPOUCXOXKAEHWUSA: My3erHbI WwTamm N2 296
NpeacTaBfieH 04eHb MENKUMU KPYIbIMU NpO3paYvHbl-
MU KOJIOHUSIMUK C POBHbIMUK KPasiMu; KOJIOHWU LUTaMMa
N2 1121, BblAENEHHOr0 OT 60/IbHOIO reHepanM3oBaH-
HOM POPMOM (FTHOMHBLIM MEHWHIUT), B BUAE MIOCKUX
Npo3payHbIX KOJIOHWI C Ba/IMKOM MO Kpato, Npunoa-
HATbIM LEHTPOM U HEPOBHOW MOBEPXHOCTbLIO; Y 3TOr0
lWITaMMa OTMeYeHa Hanbosiee BblpaXKeHHas Kancyna.

AHanM3 [OMHaAMWUKM poCTa MCCnedyemblx LTam-
MOB Ha OCHOBaHWW M3Y4YEHHbIX NapamMeTpoB pocTa
No3BO/INA BbIBUTb MHTEHCMBHOE HaKoMaeHue 6Mo-
MaccCbl MNPW KyNbTUBMPOBAHUM MY3EMHOro LiTaMma
N2 296: KopoTKas nar-ga3sa; BbICOKass MakcumasnbHas
yOenbHasa CKOPOCTb POCTa; BbICOKas NMPOAYKTUBHOCTb
npouecca HaKonneHns GuomMacchl NpM HU3KOW BUPY-
JIEHTHOCTU WTamMma (Tabn. 1). B Toxe Bpems, wtamm
N2 1121, BblAENEHHbIM U3 NMKBOPA 6GONLHOrO (FHOM-
HblA MEHWHIUT) Obl1 BUPYSIEHTHLIM, HO XapaKTepus3o-
BaJics 6051ee HU3KMMM NoKa3aTensaMu pocTa.

Mpn CcpaBHUTENBHOM WM3Y4YEHUU BUPYJEHTHOCTU
lWTAaMMOB S. pneumoniae apyrux cepoTMnoB PasHoro

Tabnuuya.2. CogepxkaHue 6esika B aKcrepuMeHTasibHbIx 6esiokcogepixxaiwynx npenaparax (36CIM)*
Table 2. Protein content in experimental protein-containing preparations (EPCP)*

CopepxaHue 6enka B 5CI ns wrammvoe

HasBaHue 3BCIN Containing of protein in EPCP from strains
Name of EPCP
N2 296 Ne 1121
McxopHbii npenapat 209 + 33 MKr/Mr C.B** 219 + 35 MKr/mr c.B
Initial drug mkg/mL d.w. mkg/mL d.w.
®pakums 50-100 kDa 348 + 21 mkr/mn 329 + 45 mkr/mn
Fraction 50-100 kDa mkg/mL mkg/mL

®pakuma 30-50 kDa
Fraction 30-50 kDa

299 = 73 MKkr/mn
mkg/mL

281 £ 0,7 mkr/mn
mkg/mL

lMpumeyaHue: *cpeaHve aaHHbIE Mo 3 aKCrnepuMeHTaMm; **c.B. — Cyxoli Bec.
Note:*average data for 3 experiments;**d.w. — dry weight.




Original Articles

Pucynok 1. BansHne 3B6CI1 S. pneumoniae (n3 wrammoB N2 296 n N°1121, ¢ppakuns 50-100 kDa) Ha nmmyHopeHoTUn

numepounToB nepugdepnyeckoi KpoBu y 4OHOPOB in vitro

Figure 1. Influence of S. pneumoniae e EPCP (from strains N 296 and N 1121, fraction 50—-100 kDa)
on immunophenotype of peripheral blood lymphocytes in donors in vitro
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lNpumeyanve: laHHble npeacTaBAeHbl UHANBUAYA/IbHbIMU 3Ha4YeHsIMuy coaepxanuns CD-akcrnipeccupyrowmx knetok n Me [Q1-Q2]. Kruskal-Wallis

ANOVA & Median test.

Note: The data are presented by individual values of CD-expressing cells and Me [Q1-Q2]. Kruskal-Wallis ANOVA & Median test.
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Tabsumya 3. lNMpoTekTUBHasi akKTUBHOCTb OeJsIoKcoAep XaLmux npenaparos, NoJy4eHHbIX U3 LUITAMMOB Pa3/InYHOro
NPOUCXOXAEHNs, NPV 3apa)XKeHUN MbILLEI CBE)XXEeBbl[4eJIeHHbIM LUTAMMOM roMoJIOrMYHOIro CepoTuna
Table 3. Protective activity of protein-containing preparations obtained from strains of different origin during infection

of mice with freshly isolated strain of homologous serotype

KpaTHOCTb UMMyHU3auuu
Benokcopepxa- A . P
LWtamm S. pneumoniae i The multiplicity of immunization
cepoTtuna 6B gng nony4eHus npenapar ans T
MMMYHOreHa UMMYHU3auUun I‘),o'lalble TpexkpaTHas
S. pneumoniae strain of Protein- Triple
serotype 6B for obtaining the containing
Lnoges p_repara_tlor! for Bbhkuno/scero Bbpkuno/Bcero /Z
immunization Alive/total p Alive/total P
NcxogHbin .
My3eriHbii, N2 296 initial 6/10 > 0,05 47 <0,05/2,92
Archival
50-100 kDa 2/10 >0,05 3/7** >0,05/2,04
McxogHein -
CeexeBblaeneHHbin, N21121 initial Ayl > 0,05 3/7 >0,05/2,04
Freshly isolated
50-100 kDa 1/10 > 0,05 2/7" >0,05/1,76
KoHTponb 3apaxatoLen go3bl 10° 1/5 2/3 B
wtamma N21121 .
Control of the infecting dose of the 10 2/5 2/5
strain 10° 3/8 0/5 -
LD, M.K. 3 s
microbial cells i 3,7x 10 B

lNpumeyarmne: [JoCTOBEPHOCTb pasanyumii Mexzy OrbITOM v KOHTpoIeM (415 3apaxaroLuei no3sl 10° M.k); * Z=2,92, p< 0,05 npu KpUTU4ECKOM 3Ha-
qeHun > 2,23 (npu 12 mbiwax B onbite). **Z=2,04 1 1,76, p> 0,05, npu Kputnyeckom 3HavyeHun > 2,23 (npu 12 mbiLLuax B onsiTe).
Note: significance of differences between experience and control (for an infecting dose of 10° microbial cells); * Z=2,92, p< 0,0 5, at critical value >
2,23 (with 20 mice in the experiment) **Z = 2,04and 1,76, p > 0,05, at critical value (with 12 mice in the experiment).

NMPOWCXOXKAEHNS YCTAHOB/IEHO, YTO MY3€EWHbIE LITaM-
Mbl cepotunoB 10A n 19F, oTo6paHHbIE paHee, no-
CKOJIbKY WMHAYLMPOBANM HaubonblUM NEPEKPECTHbLIN
NPOTEKTUBHbLIN 3ddeKT [13], o6naganvM HU3KON BUPY-
NeHTHocTblo (LD, >10° M.K), B TO BpEMS KaK WTamMMmbl,
BblAE/IEHHbIE U3 JIMKBOPa OOMbHbLIX MPW reHepanu-
30BaHHOM WMHOEKLUMOHHOM npouecce (FTHOMHbIA Me-
HUHIWT), Gbinn Gonee BUpYNeHTHbl (LD 2,29*107
n 3,16*10% CcOOTBETCTBEHHO). YyuTbiBass HanbONb-
YO BUPYNEHTHOCTb wtamma N2 1121 cepotuna 6B
M3 NpUBEAEHHbIX CBEXEBbIAENEHHbIX LUTAMMOB, Aalb-
HeHnwure uccnefoBaHUs OblIM HanpaBieHbl Ha W3-
y4yeHue 3KCMEePMMEHTalbHbIX  6enoKcoaepKaLmx
npenapaToB, BblAENEHHbIX U3 WITAMMOB cepoTuna 6B
pPa3MYHON BUPYNEHTHOCTH.

Mpn U3y4eHUM IKCNEPUMEHTaNbHbLIX OGENOKCOo-
AepxKalux npenapaTtoB — MCXOAHbLIX U BblAENEHHbIX
n3 Hmux ppaxkuum 30-50 n 50-100 K[a onpeneneHo,
4TO MO coaep:KaHuto 6enKa npenapaTtbl U3 U3yYaeMblx
wTaMmmoB cepotna 6B N2 296 1 N2 1121 He pasnu-
yatoTca (Tabn. 2).

UccnepoBaHme BAUSHUSA HA UMMYHODEHOTUN NIUM-
dountoB 4yenoseka opakumn 50-100 k[a, Bblae-
JIEHHbIX M3 UCXOAHbIX MPenapaToB, MOAYYEHHbIX NPU
KynbTMBUPOBaHMK WiTaMMoB N2 296 n N2 1121, noKa-
3an0, 4To nocne 72-x 4acoBOW MHKybGaLMW B NMPUCYT-
CTBUU dpaKUUi BbIABNEHO U3MEHEHWE YMCIIEHHOCTH
KETOK MO CPaBHEHMUID C KOHTponem (6e3 npenapa-
TOB) (puc. 1). [locToBEpPHO MNOBbIWanacb YNCIEHHOCTb

T-knetok (CD45+/CD3+), p < 0,001, a TaK e Konnye-
ctBo T-xennepos (CD45+/CD3+/CD4+) n NK- knetok
(CD16+/56+), p < 0,0003 n p < 0,05 cooTBETCTBEH-
HO. YpoBeHb NKT-knetok (CD3+/CD16/56+) 3Ha-
4YnmMO BO3pacTan TOMbKO NoA BAMSHWEM MpenapaTta
n3 wramma N2 296 (p < 0,037).Takum obpasom, U3-
y4eHHble npenapartbl S. pneumoniae WHOyUMPOBaNU
M3MEHEHWE YMUCNTIEHHOCTM MMMYHHbIX KIETOK B KyJb-
Type KNEeTOK, 4TO CBWAETeNbCTBYeT 06 aKTuBaLuu
KNEeTO4YHOro 3BEHA WMMYHUTETA C BOBJIEYEHUEM
BPOXAEHHbIX 3dPeKkTopoB 1 T-NnMMdOLMTOB.

Mpn wnccnepoBaHMM  NPOTEKTUBHOWM  aKTUBHO-
CTU WUCXOAHbIX MpenapaTtoB M3 WTAaMMOB CepoTuna
6B n ¢pakumn ¢ MM 50-100 kDa mbiwen no aBy-
KpaTHOM M TPEXKPaTHOM CXemMe MMMYHU3UpoBanu B/
6p noson 20 MKr 6enka/mbiwb (B 06bEMe 0,5Mn)
¢ 14-gHeBHbIM UHTEPBAOM. 3aparKeHne npoBoauIU
yepes 14 cyToK nocne nocneaHen MMMyHM3auUuu BU-
PYNEHTHbIM LWITAMMOM TFOMOJIOTMYHOIO cepoTuna 6B
N2 1121 B pose 108 m.K. (B 0,5mn), coctaBnstoLlen
331 27 LD, (LD_, 3 x 10°-3,7 x 10°Mm.K.) (Tabn. 3).
YCTaHOB/EHO, YTO ABYKpaTHas MMMYHM3auus He 3a-
WMLana oT 3aparKeHus Mbllwen, UMMYHU3UPOBaHHbIX
yKa3aHHoM 0o301. [locne TpexkpaTtHOM MMMYHU3aLuu
BbIiIB/IEHa CYLECTBEHHO 60sbluasl BbIXXMBAEMOCTb
MbILIER, UMMYHU3WPOBAHHbIX MCXOAHbLIM NpenapaTom
TO/IbKO M3 ManoBUPYNEHTHOrO My3eWHOro wraMmma
N2 296 no cpaBHeHMIO ¢ rpynnon KoHTpons (p < 0,05)
M OTMEYEeHa TEeHAeHUMs K 3auwute dpakumen ¢ MM
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Tabnuya 4. NMpoTekTnBHas akTMBHOCTb ¢ppakunmn 30—100 kDa npu 3apakeHnn MbilLueli CBeXeBblAe/IeHHbIM LUTAMMOM

reTeposiorn4Horo ceporuna

Table 4. Protective activity of 30— 100 kDa fraction in mice infected with freshly isolated strain of heterologous serotype

3apaxatowias
A03a WrTaMmmMma
S. pneumoniae Bbpkuno/scero, cyt LD m.K ua
WmmyHoreH cepOTune:wSKN‘-’ 10196, Alive/total, days Microbial El -
Immumogen A cells Effi-cacy
Infecting dose of .
3 . index
S. pneumoniae strain
serotype 3N10196,
microbial cells 2 3 “ v 8
dpakuns 10° 8/10 4/10 4/10 4/10 4/10
30-100 kDa wtamma
S. pneumoniae cepoTtuna 6B 104 6/10 6/10 6/10 6/10 6/10 5012* **
N2296 8,9
Fraction 30—100 kDa
of S. pneumoniae strain 108 4/5 1/5 1/5 1/5 1/5
serotype 6B N296
108 8/8 2/8 2/8 2/8 2/8
KoHTponb
L 104 5/10 0/10 0/10 0/10 0/10 562 -
10° 2/5 0/5 0/5 0/5 0/5

lMpumeyarne: [JoCTOBEPHOCTb Pasivygnii MEXZy OfbITOM U KOHTPOJIEM AJ1s 3apaxaroLueii 4o3bl 10 M.K.: *rnpu cpaBHEHNN KPMBbIX BbIXUBAEMOCTU
o C.A. MaHuy no kputepwio 3Ha4mmoctn Z = 2,28, p<0,05 npu kputn4eckom 3Haq4eHum = 2,086 (npu 20 MbiLuax B OnbITe);
**rio kputepuio cornacus x>= 5,95, p<0,02; ***no kputepuio CteioneHTa tp = 2,98, p<0,01.
Note: Significance of differences between experiment and control for the infecting dose 10¢ microbial cells: *when comparing survival curves by
S. A. Glantz criterion by significance Z = 2,28,p<0.05, at a critical value = 2,086 (with 20 mice in the experiment),; **according to the criterion
of consent y? = 5.95, p<0.02; ***according to Student’s criterion tp = 2,98, p<0,01.

50-100 kDa. B TOXe Bpemsa npenapatbl U3 CBEXKE-
BblJ€NIEHHOr0 LWTaMMa He 3aliuwany OT 3apaxKeHus
Gonbwon pozon (33-27 LD_) atoro BMpyNeHTHOro
lwTaMmma.

B cBa3M ¢ Tem, 4To 6bII0 MOKa3aHO OTCYTCTBME
BblPa)XEHHOrO MNPOTEKTUBHOrO addeKTa dpaKkumm
50-100 kDa, B nocneaywouwmux MccnegoBaHUsSX WC-
nonb3oBanu d¢pakumto 30-100 K/[a, NoayyYeHHylo
13 wramma N2 296 1 60MblIYyI0 UMMYHU3UPYIOLLYIO
[03y. I3yyeHne NpoTEKTUBHON aKTUBHOCTU (paKLuu
30-100 kDa, BblaeneHHoOM M3 UCXOAHOro npenapa-
Ta, NOSYYEHHOrO MNPU KyNbTUBMPOBAHUU MY3E€MHOro
wrammMa S. pneumoniae 6B N2 296, nokasano 3auiu-
TY MbILIEN, ABYKPATHO MMMYHWU3UPOBAHHbLIX 50 MKr
6e/lKa Ha Mblllb, MOC/NE 3aparKeHUs Aake LTaMMOM
CBEXEBbIJENIEHHOIO reTeposiorMyHoOro cepotnna —
S. pneumoniae cepotvna 3 N2 10196 (tab6n. 4). Mpwu
3TOM [JOCTOBEPHOCTb Pa3HMLbl MEX/Y OMbITOM W KOH-
Tponem — p < 0,05, a uHaeKkc apdeKkTnBHocTM (MI),
TO ecTb oTHoweHue LD_ B onbiTe K LD, B KOHTpone,
coctaBun 8,9.

Jiutepartypa

BbiBOAbI

1. benokcogepxauwas ¢dpakuma ¢ MM 30-100 kDa,
Nnony4eHHaa w3 cnaboBMPYEHTHOIO MY3E€MHOro
wtamma S. pneumoniae cepotuna 6 B N2 296,
npv ABYKPaTHOM MMMYHW3aLMKM obnagana npoTeK-
TMBHOW aKTMBHOCTbIO B OTHOLIEHUU CBEXEBblAe-
JIEHHOrO BMPYNEHTHOrO WTaMma reteponormyHoro
cepoTtuna.

2. NoKasaHa aKTMBaUMS KIETOYHOro 3BEHa WM-
MyHUTETa c BOBJ/IEYEHNEM BPOXAEHHbIX
adpdeKTopoB U T-nMMmboUMTOB Nof AENCTBUEM Oe-
NIoKcoaepKalmx dpaKkLumn, NoayYeHHbIX U3 LWTaMm-
MOB S. pneumoniae.

3. lNpuBeaeHHbIE AaHHble ABASAIOTCS 0OOCHOBAHMEM
JanbHENLNX nccnegoBaHUM No BbIABAEHUIO CMeK-
Tpa BHYTPUBUAOBOM MPOTEKTMBHOM aAKTUBHOCTHU
M3y4yaeMblX IKCNEePUMeEHTalNbHbIX NpenapaToB A5
OLLEHKM BO3MOXHOCTH UX UCMONb30BaHUSA MPU KOH-
CTPYyMpPOBaHWM MNPOTUBONMHEBMOKOKKOBOIO npe-
napata Cc CepoTUNHE3aBUCUMOMN MNPOTEKTUBHOM
aKTUBHOCTBIO.
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