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B ocrtanHi necATupivdsi iIHTEHCUBHO JIOC-
JDKYIOTBCSI aKTUBHICTH Ta TOYKU BIUTUBY
npeOiOTHKIB, MIKPOEJIEMEHTHUX CIOJyK Ta
BITaMiHIB, SIKi BIJIIFPalOTh CYTTEBY POJb Koda-
KTOpiB B MIATPUMAHHI CHCTEMHU IMYHITETY SIK
JIOKQJILHOTO TaK 1 CHCTEMHOTO, Ccrenu(igHoro
Ta BPO/UKEHOTO Ha PiBHI CTabLILHOTO TOMeEOC-
ta3y. Jlotenep 3anuimaeTscsi 6araTo MHUTaHb 3
MPHUBOY JOIITBHOCTI BUKOPHCTAHHS TIpedio-
TUKIB B TUIaHI IMyHOMOIYJIIOIOUHX TIperapariB
IpU JIIKyBaHHI XBOPHUX Ha XPOHIYHI 3aXBOPIO-
BaHHS B TOMY YHCII 1 BEpPXHIX JIUXaJbHUX
HUISXIB Ta 3 METOK 3aCTOCYBAaHHS TPU BaKI[H-
HOMPO(]IAKTULIl TPOTH BIPYCIB pecripaTOpHOI
rpynu [1, 3, 5, 12]. Lli npono3wuiii BiAnosijaa-
10Th pekomenaamisim EPOS 2020 [12], xe nipo-
MOHYETHCS TIPOBOJIUTH JIOCIIDKEHHSI 13 BH3HA-
YEeHHsI pOJIi BaKIMH, BITaMiHIB Ta iHIMHX (hapm-
nperapartiB B OOTpyHTYBaHHI Ta OIHIN edek-
THUBHOCTI JIIKyBaHHS XBOPUX Ha BIpYCHI 3aXBO-
PIOBaHHS CIU30BOi 0O0OJIOHKH BEPXHIX JUXaJlb-
HUX HUIAXIB Ta MPU BaKIUHOMPO(UIAKTHULLL.

Tomy memoro nocnikeHb Oyia0 BU3HA-
YUTU BIUIMB MPEOIOTHKIB HA MPOIYKIIIO aHAM-
HECTHUYHUX AHTHUTUI 10 BIPYCiB Ta MiKpoOiB
pecHipaTopHOi TPyNu KIITHHAMH ITiTHEOIHHUX
MUTJIAJTAKIB XBOPUX HA XPOHIYHUN TOH3WIIT B
eKCIIEPUMEHTI in Vitro.

Mamepianu ma memoou

JlocmipKeHHsT IPOBEZICHO Ha KYJIbTYpax
KJIITHH MUTJIQJTUKIB, OTpUMaHuX BiJl 20 XBOpHUX
Ha XPOHIYHUHN TOH3WIIT, IKMM 3a IMOKa3aHHIMHU
MPOBOIMJIACH TOH3WIEKTOMIsS. Bik 0OcTexkeHux
— Big 16 1o 40 pokiB, 3 HEX 14 Oymm KiHOYOT
crati. [lomamemra pobGota 3 0OpOOKHM TKaHWH
BHKOHYBaJlach 3a pekomeHnmamismu I. Kaiina-
meBa i cmiBaBTopiB (2003) Ta O.®. MenbHU-
KoBa Ta cmiBaBTopiB (2017) [6, 8].

TkaHMHAa MUTJAIMKIB 3aJIMBAJIach cepe-
nosumeM 199 («Serva», Himeyunna) 3 renra-
MminuHOM («lapHuis», Ykpaina) B KOHIIEHTpa-
mii 120 MKr/mi Ta 3anMinanach IOpu TeMIepa-
Typi 4-8° C na 20 xB. Ilicas HpOro BHAANAINCH
reMopariyHi YaCTHHH 3 [IJIOT0 MUTJAIHKA, SKi
MEPeHOCHIINCh, B cepenoBumie Irma (Sigma,
USA) i mpoMuBajINCh MOJOCKAaHHSIM B HBOMY
3-4 pas3u, TMOTIM BHOCWIWCH JI0 CTEPHILHUX
¢rakoHiB 31 30araueHuM cepenoBuieM Irma (+
riytamil, OikapOoHaT, 100-kpaTHHI KOHIIEHT-
pat BiTaMmiHiB, eMOpiOHaJIbHAa CHUPOBAaTKa TEJs-
™ — 5 %, 60 MKr/mMn1 reHTaminuny). TkanuHa
po3pi3ajiack HOXHUISIMU 1 TPOMHBAJIaCh cepe-
JIOBUIIIEM 3 BUMHBAHHSM KIIITHH, MICJIS IIOTO
GbinpTpyBasack Kpi3b HEWIOHOBUH PiIbTp. YCi
MaHIMyJIAIi1 TIPOBOIMIIMCH B JTaMiHapHiK madi
EC160 (Typeyunna) B TOTOIll CTEPHUIBLHOTO
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noBiTps. [ligpaxoByBanack KUIBKICTh KJIITHH 32
JIOTIOMOT OO CBITJIOBOTO MIKpPOCKOITY
(Olympus-23, Smonis) Ta kamepu [opsieBa.
KniTHHA 3aBHCH TOTyBanach i3 pO3paxyHKY
2,5)(106 nmimponutie y 1 mi cepegopuma. Bin-
COTOK HEKUTTE3JATHUX KIIITUH ITiPaxOByBaB-
csl mpH 3a0apBiieH] BUXIIHOI CycneH3ii po3du-
HOM TPUIIAHOBOTO CUHBOTO. [IpH BMicTi MepT-
BuX KIiTHH >10 % MaTepian B poOOTi HE BUKO-
PHUCTOBYBaBCSI.

B nmocmimHi 3pa3ku miepen KyJabTHBYBaH-
HSM JI0JIaBaJICh Pi3HI TpeOioTHYHI mpernapa-
Td. JIo KyJIbTypH KIIITHH MUTJAIHKIB IO KOXK-
HOTO 3pa3ka oOkpeMo jofaBanu BiTamin C
(«dapuuns», Ykpaina) B 1031 50 Mkr, Ds
(«AxBametpum») — 25 omunuupb («Medanay,
[onbiia), po3unH HUHKY MEAUYHOTO B 71031 50
MKT. B KOHTpOBHI TpoOH 10 KITITHH JI01aBaJIHA
2 MKT OUIKYy HOPMAJBbHOI CHPOBATKU JIFOJWHH.
KiiTuHM B KOHTPOJBHUX Ta MOCIITHUX pa3Kax
KynbTHBYBamuch npu 37°C mpotsrom 24 rog.
[Ticnst 24-ToMMHHOTO KYJIBTUBYBaHHS OTPUMY-
BaJIM CYNEPHATAHTH, B SKUX BU3HAYAIN AHTH-
Tija 70 pechipaTopHuX BipyciB: Tpumy A i B —
PEaKIIi€l0 TalbMyBaHHS TeMarjFOTHHAIIT epuT-
porwtiB rpynmu AB, (3rimHO pexomeHAarliit
C.B. 3aiikoBa [4], 1o N- i S-aHTuresiB Bipycy
SARS-CoV-2 (TOB «ianpod», Ykpaina), 10
KalcugaHoro autureny Virus Epstein-Barr
(VEB) («Euroimmuny» (Himeuunna)), mo Hu-
man orthopneumovirus («Diagnostic Nord»
(Himeuuwuna)), no Bipycy Herpes simplex 1-ro
tuny (HSV-1) metomom imyHO]IIIOOpHCIIEHT-

HOTO aHaji3zy, mo crpentonizuny-O Strepto-
coccus pyogenes — ACJI-O («I'panym», Ykpai-
Ha) JTATEKCHUM METOJIOM, JI0 IMPOTEOTIIiKaHIB
Klebsiella pneumoniae («Biostimy», ®paniiis)
peaKili€l0  HempsMoi  reMariIioTUHAINl  3a
Boyden [13].

CraructriuHa 00poOKa OTpUMAaHHX pe-
3yJIBTaTIB MPOBOJMIACH 13 3aCTOCYBaHHSIM O/I-
HOOIYHOTO HemapaMeTpuyHOro Kputepiro «Uy»
Manna-VYitHi, a npu ananisi log. turpis AT
BUKOPUCTOBYBABCS TapaMeTPUYHUN MeTox t-
CrprofgeHra. BigMiHHOCTI BBa)KaJaHuCh CTATHC-
TUYHO focToBipHrMH TIpH p<0,05. Po3paxyHku
NPOBOIMIIUCH 33 JOIIOMOTOI0 TAKETiB Mporpam
Bigkputoro npoctymy WIN PEPI Tta biocrar,
JOTPUMYIOUUCHh HaBEICHUX Y JITepaTypi peKo-
MeHpaliu [2].

Peszynomamu

OtpuMaHi maHi CBiAYaTh Npo Te, MO ITi-
THEOIHHI MWTIAIMKA MaroTh BapiaOembHUA
MOTEHITIa] MIOAO MPOIYKINl aHaMHECTHYHHX
AHTHUTLI, OiJbIIe BUPAKEHUH IO BiIHOIICHHIO
710 aHTUTEHIB TpHILy 1 Streptococcus pyogenes,
TOJI SIK aHAMHECTUYHOI I'yMOpajbHOI peakiii
nmo BigHOMmEeHHIO 10 VEB Ta aHTUTEHIB BipyCy
SARS-CoV-2 BuznaueHo ue 0yio.

ITokazano, no BiTaminu C, D3 Ta npemna-
paT UMHKY MpU JI0JIaBaHHI iX in vitro eeKTuB-
HO CTHUMYJIOIOTH TPOAYKIIO AHTUTUT TPOTH
BipyCiB TpUIy KJIITHHAMH TTiTHEOIHHUX MUTIa-
JUKIB XBOPHX Ha XPOHIYHUN TOH3WIIT (TabII.

1.

Tabanms 1

BMmicT aHTHTIIT 10 TEeMarItOTHHIHIB BipyCiB TPHITY Y CyTIepHATaHTaX KJIITUH MUTIAIAKIB
Tmicyst 1HKyOarrii 3 mpenaparaMu in vitro

log> TUTPiB aHTHUTII
[penapatu n Mim HocToBipHiCTh po30iKHOCTE
3 KOHTPOJIEM, P
KonTpons 21 0,45+0,17 -
Biramin C 20 2,13+0,29 <0,01
Biramin Ds 20 2,17+0,28 <0,01
Zn 20 2,50+0,27 <0,01

Pesynbratn BH3HAYEHHS DPIBHIB aHTHTLI
no N- ta S-antureniB Bipycy SARS-CoV-2 B
KyJbTYPaJbHOMY CEpEIOBHII MiCHsl KYJIbTH-
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Ballii KJITHH MHTJAIAKIB 3 Tpe0ioTHKaMH,
penpe3eHToBaHi B Tab. 2, CBiYaTh Mpo Te, M0
TIJIBKU aKBaJETPIM CTUMYJIIOBAB 301IbIIEHHS B
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KyJIbTYpajbHii piMHI IMyHOTIOOYJIiHIB IPOTH
O1JIKIB KOpOHABIPYCY.

[Ipu BU3HAYEHI KOHIIEHTpAIlii aHTUTLI 10
karcugHoro antureny VEB Bipycy Emmreitn-
Bapp He Oyno BUSBIEHO CYTTEBUX BiJIXHWJICHb
3a YMOB JI0JJaBaHHS B KYJbTypaslbHE Cepenio-
BHUIIE YCiX JOCHTIPKEHUX NpeOioTHKIB BiJl BMi-
CTYy IIMX aHTHUTLI y KoHTpoui (puc. 1.).

B Tabn. 3 npenacrasieHo gaHi MO0 BMi-
CTy aHTuTin 1o Human orthopneumovirus B
KyJIbTYpaJbHIN PiAWHI TICHS KyJIbTHUBAIli KIIi-
THH MHTJQIMKIB XBOPUX Ha XPOHIYHUI TOH3M-
JIT 3 MpemapaTaMy pi3HUX TPYI. 3 HaBEIECHUX
B TAOJIMIIN JJaHWX BUIUIMBAE, IO TiJbKH TMpema-
paT UMHKY YHHUTH CYTTE€BUU BIUIUB Ha PiBEHb
aHTUTIN 10 Human orthopneumovirus, 301i1b-
HIYIOYH oro maitke B 8 pa3is!

JochikeHHsIM BMICTY aHTHUTLI JI0 BIpY-
cy HSV-1 BCTaHOBJIEHO, IO PiBEHb aHTUTIN JIO
IILOTO BIPYyCYy B CYIEpHaTaHTaX JIOCTOBIPHO
30UTBIITYBaBCS TIPH i1 Ha KIITHHU MHTIAJTUKIB
akBanetpumy (p<0,05) i MaB xapakTep TeHe-

HITi1 70 301UIBIICHHS ITiJ] BIUTMBOM IIperapaTy
muHKY (p<0,07) (Tabdum. 4).
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Puc. 1. Bmict auTHTII 4O KalICUAHOIO aHTHUIE-
Hy Emmreiin-bapp Bipycy B KynbTypalsHOMY cepelo-
By (iHAEKC MO3UTUBHOCTI, ¥.0.).

Tabaums 2

Bwmict anTturin knacy G no anturesis Bipycy SARS-CoV-2 B cynepHaTaHTax KJIITUH MUTJAIHKIB
micis iHKyOalii 3 npenaparaMmu in vitro

BwmicT aHTHTI, T/7T

IIpenapatu

n CepeIHe 3HAYCHHS MEXK1 KOJIMBaHb P
Kontpons 21 0,15 0,10-0,18 --
Bitamin C 20 0,19 0,12-0,20 >0,05
Ds 20 0,25 0,12-0,26 <0,05
Zn 20 0,20 0,12-0,22 <0,07

TaGmums 3

BrnuB npe6ioTHKiB Ha BMICT aHTUTUI 10 Human orthopneumovirus
B KYJIbTYpaJbHOMY CepEAOBHUIIII Micisl 1HKyOalli KITHH MiJHEO1HHUX MUTIAIUKIB
3 MpernapaTamu in vitro

Bwict antutin, MO/mMa

IIpenapatu

n Cepe/IHE 3HAUCHHS MEXi KOJIMBaHb P
Kontpons 21 0,45 0,10-0,85 -
Biramin C 20 0,50 0,1-1,0 >0,05
D; 20 0,45 0,10-1,2 >0,05
Zn 20 2,82 0,12-20,0 <0,001
4 Omopunonapuneonoeis, Ne3(7), 2024
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Tabaums 4

BrnuB npe6ioTukiB Ha BMICT aHTUTL A0 HSV-1 B KynbTypajabHOMY CepeIOBHUIIIL
micis 1HKyOaIii KJIITHH MiHeO1HHUX MUTIANIUKIB 3 IpenapaTaMu in vitro

Bwict anrutin, RU/Ma
IIpenaparu :
n CepeTHE 3a4eHHS MEX1 KOJINBaHb P
Kontpons 21 3,64 0,0-16,85 -
Biramin C 20 5,15 0,5-17,5 >0,05
Ds 20 4,95 0,7-15,6 >0,05
Zn 20 5,60 2,35-15,6 <0,05

HactynHum kpokoMm JocHikeHb Oyio
BU3HAYCHHs BIUTMBY MpeOlOTHKIB Ha BUXiA B
KYJIbTYpajJbHy PIAMHY aHTUTLI IPOTH MIKpOOiB
pecmipaTopHoOi TPyIH, a came — MPOTH CTPeTI-
tonizuny-O Streptococcus pyogenes — aHTH-
crpenronizuay-O (ACJI-O) Ta mpoTH TOBEpX-
HEBUX NpoTeoriikaHiB Klebsiella pneumoniae.

Jani momo BIDIMBY TNpeOiOTHKIB Ha
BMicT ACJI-O B cynepHaTtaHTax, BUKJIAJCHI B
Taba. 5, CBi[YaTh MO Te, M0 BCi 3aCTOCOBaHI

npeOlOTHKU 3 BUCOKUM PIBHEM JOCTOBIPHOCTI
30UTBbIIYBAIM BUXIJ 3 KIITHH MUTJAIUKIB B
KyJIbTypadbHy piauHy antuTin tumy ACJI-O.
CyTTEBOTO BIUTUBY BCiX JOCHIKEHHUX Tpedio-
THKIB Ha PiBEHb aHTHUTLI JI0 TIOBEPXHEBUX TPO-
teornikaHiB Klebsiella pneumoniae micns ix
iHKyOaIii 3 KIITHHAMU TiTHEOIHHUX MUTIaJIH-
KiB XBOPUX Ha XPOHIYHUHA TOH3WJIIT BU3HAYCHO
He OyJo (puc. 2).

Tabmuus 5

Bwmict anTutin go antureny Streptococcus pyogenes — ACJI-O B cynepHaTaHTax KIITHH
MUTIAJIMKIB MICHs 1HKyOallii 3 mpenapatamu in vitro

Turp ACJI-O, log:
0 —— - "
penaparu n Mem JIOCTOBIPHICTH PO30IXKHOCTEH 3
KOHTPOJIEM, P
KonTpons 21 1,33+0,10 -
Bitamin C 20 3,214+0,52 <0,02
Biramin D; 20 2,85+0,38 <0,05
Zn 20 3,50+0,27 <0,02
4 TakuM 9MHOM, OTpPHIMaHI JIaHi MIOA0 aK-
35 TUBHOCTI MPOAYKII KIITUHAMH MUTJIATUKIB

logz Tutpy
= N
—_— W (3] W

L
[

Konrpons Bir. C Bir. D3 Zn

Puc. 2. BMicT aHTHTII 10 TPOTEOTIIiKAHIB
Klebsiella pneumoniae B cymnepHaTaHTax Wicms mii
pi3HHX MPeOiOTHKIB.
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AHTHUTLI 0 BIpYCiB 1 MIKpoOiB pecmipaTOpHOi
IpyNH BKa3ylOTh Ha Te, 0 HaMOLIbII 3HAYYIII
pe3yJibTaTH BHU3HAUEHO IO BIJHOLIEHHIO [0
aHTHUreHiB Bipycy rpumy A i1 B ta S. pyogenes.

06z2060pennsn

Bceranosieno, mo Ha BCi 3aCTOCOBaHI
npenapaTd He BUSIBIEHO CYTTEBUX peakiiil 3
OOKY KITITUH MUTJAIHKIB 32 MPOIYKITIEI0 aHTH-
T 10 aHTUreHiB Bipycy SARS-CoV-2, 3a Bu-
KJIFOUEeHHsIM akBajeTpumy Ta VEB. I'emario-
TUHIHYU Bipycy rpuny B 19% nocnimxeHb Bu-
SIBIISTUCT B 3HAUyIIUX TuTpax (1:16 1 Oinbie),
npu Aii mpenapariB UMHKY 1 BiTaminy D; — B
30% cynepnaTanTiB. Cepen JOCTITHUX 3pa3KiB
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nociipkeHnx KynbTyp ToH3mwiomutiB ACJI-O
aKTUBHO MpPOAYKyBaBca B 35% 3paskiB iz
niero Bitaminy C, B 25% — D3, B 50% — nuHKYy.
MoskHa IPUNYCTUTH, IO MiTHEOIHHI MUTIaJTH-
KM MaroTh JOCHUTH BapiaOeIbHWN TOTEHINAT B
TUIaHI peakiii aHTUTUILHOTO THUITY 3 HasBHICTIO
KOHKYPEHIIii aHTUTEHIB 1 B JAHOMY JTOCJIIIPKEHI
KJIITHHU-aHTUTUIONPOAYIICHTH TPEBATIOIOTH B
aHAMHECTHYHIN peakiii Mo BiJHOIIEHHIO IO
AHTHUTEHIB TpUIY 1 S. pyogenes, B 3HAYHO MCH-
I Mipi Oyia BupakeHa aHaMHECTHYHA TYMO-
paibHa peakilis o BigHomeHHo 10 VEB ta N-
1 S-aaturenam Bipycy SARS-CoV-2.

OTpumaHi JaHi CBilYaTh MPO MOXKJIH-
BICTh CTUMYJIAIII KIITHH MigHEOIHHUX MUTIA-
JUKIB XBOPUX Ha XPOHIYHUM TOH3WIIT 13 3a-
cTOCyBaHHsM BiTamiHiB D3, C, MikpoeneMeHTy
[UHKY IOJI0 aHTUTUIOMPOJYKIIii MPOTH aHTH-
reHiB pecriparopHux BipyciB. Lle moxe cBia-
YUTH TIPO HASBHICTh y MHIIAIUKAX KIITHH
IMyHOJIOTI9HOT Tam'siTi abo PO MiABUIIICHHS
BMICTY aHTHTIJ B KYJIbTYPaJIbHINA PIIWHM, IO €
pesynbratoMm Buxoay AT i3 TOTOBHX aHTHUTLIO-
MPOAYIEHTIB B KOPOTKOYACOBHH KYIBTYPI.
Hait6inbm  edeKTUBHUM TIOJ0 TiABUIICHHS
piBust AT no Bipycy rpuny A i B O0yB Buus
akBazeTpumy, a Ha 30utbmeHHss ACJI-O B Ky-
JBTYpI KIITUH MiIHEOIHHUX MUTTAJIUKIB O1TBIIT
BIUIMBAB Mpenapar HUHKY 1 BitamiH C.

Lli maHi cBiMYaTh MPO MOXKIJIMUBICTH KOM-
IUIEKCHOTO ~ 3aCTOCYBAaHHS  JIOCIIIKyBaHUX
npeOIOTHKIB IS TACHICHHS K IPOTUTPHUIIO3-
HOI BaKIMHAIi HaBITh MPH ii TapeHTepeaTb-
HOMY TIPOBEJICHHI, TaK i TIPWU TPOBEIACHHI MY-
KO3aJIbHOI BaKIMHALll MIKpOOHMMHU mpernapa-
TaMd. MOXIUBO 3aCTOCYBAaHHS HIMPOKOTO
CHEKTPY BITaMmiHIB mpe- 1 MpoOIOTUKIB MOXeE
OyTu BUpIIIAJLHUM YMHHHUKOM B peajizauii
€(eKTUBHOTO MOCTBAKIIUHAILHOTO IMYHITETY.
YacTKOBO 1€ TOJIOKEHHS TIAKPIILTIOITE JaHi
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Anomauyisn

B ocranHi pecsATHpiYUsl IHTEHCHBHO JOCHIJDKYIOTHCSI aKTUBHICTh Ta TOYKU BIUIMBY IPOOIOTHKIB, MiKpoe-
JIEMEHTHHX CIIOJIYK Ta BITaMiHiB, SIKi BiIrparOTh CYTTEBY POJIb KOPAKTOPIB B MIATPUMAHHI CUCTEMHU IMYHITETY SIK
JIOKJILHOTO TaK i CUCTEMHOTO, CIElU(IYHOrO Ta BPOPKEHOTo Ha PiBHI cTabiibHOrO romeocrasy. BpaxoByroun
HEJOCTaTHIO HAYKOBY iH(OpMAIIiI0 MO0 JOCTiKEHHS I[LOTO HAMPSAMKY Memoto poOoTH Oyio BH3HAYCHHS
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BIUTUBY NMPEOIOTHKIB HA MPOAYKIIII0 aHAMHECTUIHHUX aHTHUTLI JI0 BipyCiB Ta MiKpoOiB pecripaTopHOi TpyIy KIiTH-
HaMU TiTHeOIHHUX MUTIAJIMKIB XBOPUX HAa XPOHIYHUN TOH3WIIT B €KCIIEPUMEHTI in Vitro.

Mamepian ma memoou: JlocnipKeHHST TPOBEIEHO HA KYyJbTypax KIITHH MHUTIUIHKIB, OTPUMAaHHUX BiJ
20 XBOpPHUX Ha XPOHIYHMH TOH3WIIT, SIKUM 3a IOKa3aHHSIMHM IPOBOIMIM TOH3MIEKTOMII0. Bik oOcrexeHux Big 16
10 40 pokiB, 3 HuX 14 Oynu xiHO4OI craTi. B nocniaHi 3pa3ku nepej KyJlbTHBYBaHHIM JOJaBaINCh pi3HI npebio-
THYHI npenapartu. Jlo KynbTypH KIITHH MHIIQIMKIB 10 KOKHOTO 3pa3Kka okpemo nonasaiu Bitamin C B 1o3i 50
MKT, D3 («AkBameTpum») — 25 OAMHUIB, PO3YUH HUHKY MEIUYHOTO B 1031 50 MKT. B KOHTpOIBHI mpodu 10 Kili-
TUH JIOJIaBAIX 2 MKT O1JIKy HOPMAJIbHOI CUPOBATKH JIFOAUHU. KITITHHH B KOHTPOJIBHUX Ta JOCIITHUX pa3KaxX KyJib-
tuyBamuch npu 37°C mporsrom 24 rog. Ilicas 24-roAMHHOTO KyIbTHBYBAHHS OTPUMYBAIM CyTEPHATAHTH, B
SKUX BU3HAYald aHTHUTIA J0 PECHipaTOpHUX BipyciB: rpumy A i B — peakimiero raabMyBaHHS TeMarirOTHHAIIT
eputpouutiB rpynu AB, 1o N- i S-anturenis Bipycy SARS-CoV-2, 10 KancUAHOTO aHTUTeHY Virus Epstein-Barr
(VEB), no Human orthopneumovirus, no Bipycy Herpes simplex 1-ro Tamy (HSV-1) meTomom imyHOdmr00opucIie-
HTHOTO aHali3y, A0 crpenrtoinizuny-O Streptococcus pyogenes — ACJI-O naTekCHIM METOOM, 0 IIPOTEOTIIIKaHIB
Klebsiella pneumoniae peakuieto Henpsmoi reManmoTiHamii 3a Boyden. CtaTucTrcTHIHY 00pOOKY OTpUMaHHX
pe3yJbTaTiB MPOBOJUIHN 3 3aCTOCYBAHHAM OJHOOIYHOIO HemapaMeTpuaHoro kpurepito «Uy» ManHa-YiTHi, a npu
ananisi log: Tutpie AT BuKOpHCTOBYBau napamerpuunuii meron t-CtbhrogienTta. Po3paxyHku poOmiu 3a J0MOMO-
roto naketiB nporpam Bigkputoro goctymy WIN PEPI ta biocrar.

Pezynemamu: BcTaHOBIIGHO, 1110 HAa BCl 3aCTOCOBaHI MpenapaTH HE BHUSBJICHO CYTTEBHUX peakiidl 3 OOKy
KJIITUH MUTJAJIMKIB 32 BMICTOM aHTHTLI O aHTUTeHIB BipyciB SARS-CoV-2 ta VEB. I'eMarnioTuHIHU Bipycy rpu-
Iy BUSIBJISUIM B 3Hauymux tutpax (1:16 i Oinbmie) B 17% nocnijkens, npu Ail npenapaTiB UIMHKY 1 BitTaMiny D; B
26% cynenaranTiB. Cepen JOCTITHIX 3pa3KiB JOCTIHKEHUX KylIbTyp ToH3WIONUTiB ACJI-O akTHBHO NMPOIyKyBa-
Bcs B 35% 3paskiB mix giero Bitaminy C, B 25% — D3, B 50% — muaKy. KpiM Toro, BMICT aHTHTIN B KyJIbTYpaIbHIN
pinuHi Ha anTUreHu Human orthopneumovirus i HSV-1 30inbpIIyBaBcs IMiJ BILTMBOM MIKpOEIEMEHTY IIMHKY. 3a
CYMOIO TIO3UTHBHHUX BIUIMBIB el MIKpOEJIEMEHT cepell AOCTiDKYBaHUX MpeOioTHKIB OyB HaHOINBII aKTHBHHUM.
Husbkuii piBeHb CTUMYIIALIT 3aCTOCOBAaHUMH TpeOioTHKaMu BMicTy aHTHTIT 1o Klebsiella pneumoniae moxe
YACTKOBO CBIIYUTH MPO CIAOKUU piBeHb iH(MIKYBaHHS 1 MaJIOAKTUBHE (OPMYBAHHS B IiTHEOIHHMX MUTIATHKAX
KJIITHH IMYHOJIOT4HOT am’sITi.

Juckycisn: MoxHa IPUITYCTUTH, IO MiJHSOIHHI MUTTAJIMKA MAOTh JOCUTh BapiaOeNbHUI MOTEHIIAT II0I0
peakuii aHTHUTUIBHOTO THITy 3 HAsSBHICTIO KOHKYPEHIl AQHTHUTCHIB 1 B JaHOMY JOCHIJDKCHI KIIITHHH-
AHTHTUIONPOIYIICHTH MPEBAIOIOTh B AaHAMHECTHYHIM peakIil o BiIHOIICHHIO 10 aHTUTCHIB IpuIy i S. pyogenes,
3HAYHO MCHII BHPAXXCHOI Oyja aHAMHECTHYHA T'yMOpajbHA peakilis Mo BigHomeHHIO a0 VEB i N- ta S-
anTureHiB Bipycy SARS-CoV-2. OtpuMaHi aHi CBia4aTh MPO MOXKIMBICTh CTUMYJIAIIT KIITHH TiTHEOIHHUX MUT-
JAJTAKIB XBOPHUX Ha XPOHIYHHHA TOH3WJIT MO0 AaHTHTUIONPOMYKIIi MPOTH aHTHIEHIB PECHipaTOPHUX BipycCiB i3
3aCTOCYBaHHM BiTamiHiB D3, C, MikpoeleMeHTy ITUHKY.

B muraHi mepcrieKTUBHOCTI pOOOTH € J1Ba CIIpsMYBaHHS JAOCHiKeHb. [lepie — e BU3HAYeHHS i Ha aHTH-
TiJIOT€HE3 MPOTHU BipyCiB Ta MiKpOOiB T0MATKOBOT KITLKOCTI MPEOIOTHKIB Ta 3MIMIAHUX KOMIUIEKCIB 3 Pi3HUX Ipe-
OioTnyHMX mpenapartiB. [Ipyre — 1e BU3HA4YCHHS €(PEKTUBHOCTI MPeOIOTHKIB MpH iHTpaHA3aIbHIN BaKIMHAILI 13
3aCTOCYBaHHSM HAHOYACTOK, IO € HOBUM IiJX0OJ0M Y 3MiHI ICHYIOYOi HapaJurMH MapeHTePAILHOI BaKIIMHAIIII.
[IpoBencHHs B MOJANBIIOMY TaKHX CKIAJHUX JOCHIHKCHb CIPUATUME CTBOPCHHIO JOKIIHIYHIX MOJICIICH BaKIIUH
MPOTH BIPYCIB pECHipaTOPHOI TPYIH HOBOTO TUITY JJIs MiclieBOro (iHTpaHa3adbHOTO Ta MEPOPATLHOI0) 3aCTOCY-
BaHHS BXKE HAWOIMHKIUM 4acoM.

Bucnoexu: ExcriepuMeHTanbHI JOCHIKEHHS in Vitro 11010 BU3HAYEHHS BIUIMBY BIPYCHUX aHTUICHIB Ta
npeOIOTUKIB HA IMYHOJIOTIYHUHN TOTCHINIA KIITHH HiTHEOIHHUX MUTAIHKIB € TOCTOBIPHUM 1 IIBUAKHM METOJIOM
OPIEHTOBHOI OIIHKHU CTYIIEHIO IMYHOTPOITHOCTI MTpeTapaTiB pi3HUX TPYII.

KuitrHY migHEe0iHHUX MUTIAIMKIB B YMOBaXx in Vitro pearyBajd IiABUIICHHSM PiBHS aHTHUTII IO aHTHUTE-
HiB BipyciB rpuny A i B, Human orthopneumovirus, Bipycy Herpes simplex-1, 1o crpenroniziny-O M Ti€ro BBe-
JICHUX B KYJIbTYypH IIPETapariB.

Haii6inpm akTuBHEM OyJI0 3aCTOCYBaHHS MIKpOEJIeMEHTY UHKY. [I03UTHBHI 3MiHH Y BUTIISAI 301IbIICHHS
PIBHSI aHTHUTLI 10 aHTUTEHIB BipyciB BifMideHi i y BitaminiB D3 Ta C.

Key words: niqHe0iHHI MUTJalTMKH, IMYHOJIOTTYHUH TIOTEHIa), TPeOiOTHKY, pecripaTopHi iH(QEKTH.
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STUDY OF THE INFLUENCE OF PREBIOTICS ON THE CONTENTS OF ANTIBODIES
TO VIRUSES AND MICROBES OF THE RESPIRATORY GROUP IN PALATINE TONSIL
CELL CULTURE OF PATIENTS WITH CHRONIC TONSILLITIS IN EXPERIMENT IN VITRO
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Purpose: In recent decades, the activity and points of influence of probiotics, microelement compounds
and vitamins, which play a significant role as cofactors in maintaining the immune system, both local and system-
ic, specific and innate, at the level of stable homeostasis, have been intensively studied. Given the insufficient
scientific information on research in this direction, the aim of the research was to determine the effect of prebiot-
ics on the production of anamnestic antibodies to viruses and microbes of the respiratory group by cells of the
palatine tonsils of patients with chronic tonsillitis in an in vitro experiment.

Material and methods: The study was conducted on tonsil cell cultures obtained from 20 patients with
chronic tonsillitis who underwent tonsillectomy according to indications. The age of the examinees ranged from
16 to 40 years, of which 14 were female. Cells in the control and experiment were cultivated at 37°C for 24 hours.
Various prebiotic preparations were added to the experimental samples before cultivation. To the culture of tonsil
cells to each one separately was added Vit C in a dose of 50 pg, Ds-aquadetrim — 25 units, zinc solution — 50 pg. 2
pg of normal human serum protein was added to the control samples. After 24-hour cultivation, supernatants were
ob tained, in which antibodies to respiratory viruses were determined: to influenzaviruses A- and B- by the reac-
tion of inhibition of hemagglutination of erythrocytes of the AB group, to N- and S - antigens of the SARS-CoV-2
virus, to the capsid antigen of the EBV virus (Euriimmen), to Human orthopneumovirus, to herpes simplex virus
type 1 (HSV-1) by ELISA method, to streptolysin-O of Streptococcus pyogenes (ASL-O) by latex method and
proteglycans Klebsiella pneumoniae by reaction of indirect hemagglutination according to Boyden. The statistical
processing of the obtained results was carried out using the one-sided non-parametric "U" test of Mann-Whitney,
and the parametric t-Student method was used in the analysis of log: titers of AB. Calculations were made using
WIN PEPI and Biostat open access software packages

Results: 1t was established that no significant reactions of tonsil cells were detected to all the drugs used in
the content of antibodies to antigens of the SARS-CoV-2 and VEB viruses. Hemagglutinins of the influenza virus
were detected in significant titers (1:16 or more) in 17% of studies, under the influence of zinc and vitamin Ds
preparations — in 26% of supenatants. ASL-O was actively produced under the influence of vitamin C in 33%, D;
— in 25%, and zinc in 50% of all examined tonsilocyte cultures. In addition, the content of antibodies to Human
orthopneumovirus and HSV-1-antigens in the culture fluid increased under the influence of the trace element zinc.
According to the sum of positive effects, this trace element was the most active among the studied prebiotics. The
low level of stimulation of the content of antibodies to K. pneumonia by these prebiotics may partially indicate a
low level of infection and the low-active formation of immunological memory cells in the palatine tonsils.

Discussion: It can be assumed that the palatine tonsils have a rather variable potential in terms of an anti-
body-type reaction with the presence of antigens competition, and in this case, the studied antibody-producing
cells prevail in the anamnestic reaction to antigens of influenza and S. pyogenes , the anamnestic humoral reaction
to VEB and N- and S- antigens of the SARS-CoV-2 virus was much less pronouncedThe obtained data indicate
the possibility of stimulation of cells of the palatine tonsils of patients with chronic tonsillitis with regard to anti-
body production against antigens of respiratory viruses with the use of vitamins D;, C, trace element zinc.

In terms of the perspective of the work, there are two directions of research. The first is the determination
of the effect on antibodyogenesis against viruses and microbes of an additional amount of prebiotics and mixed
complexes of various prebiotic preparations. The second is the determination of the effectiveness of prebiotics
during intranasal vaccination using nanoparticles, which is a new approach in changing the existing paradigm of
parenteral vaccination. Further conducting of such studies will contribute to the creation of preclinical models of
vaccines against viruses of the respiratory group of a new type for local (intranasal and oral) use in the near future.

Conclusions: In vitro experimental studies on determining the effect of viral antigens and prebiotics on the
immunological potential of cells of the palatine tonsils are a reliable and quick method of approximate assessment
of the degree of immunotropy of drugs of different groups. Cells of the palatine tonsils in vitro responded by in-
creasing the level of antibodies to the antigens of influenza A and B viruses, Human orthopneumovirus and HSV-
1, to streptolysin-O of S. pyogenes under the influence of the drugs introduced into the cultures. The use of the
trace element zinc appears to be the most active. Positive changes regarding the level increase of antibodies to
virus antigens were also noted under the action of vitamins D5 and C.

Key words: palatine tonsils, immunological potential, prebiotics, respiratory infections.
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