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EKCIHHEPEMEHTAJIBHE BUBHAYEHHSA
ONITUMAJIBHUX ITAPAMETPIB IHAKTUBANIX
BIPYCBMHUCHOI'O MATEPIAJTY
OOTOJUHAMIYHUM METOAOM

Xpucruna Menentbeal, Apryp Maptunos!, Ceitiana
Kaniniuenxo!, Banepiii Minyxin', Oabra Kopasenxo?,
Tersina Anrymesal, Ilerpo Oseruun?, Tersina Kopaon®

1- [lep:xkaBHa ycTanoBa «IHcTHTYT Mikpo®ioaorii Ta
imynoutorii im. 1. I. MeunukoBa HanionajabHoi
akajaeMii MeIUYHUX HAYK YKpaiHu»
2- IncTutyT pagiodizuku ta eaekrponikm im. L. S1.
YcikoBa HanionajabHoi akagemii Hayk YKpaiHu

Jis1 3HIKEeHHS 1H(EKIIHHIX 3aXBOPIOBaHb, Y BChOMY
CBiTi, IITUPOKO 3aCTOCOBYEThCS CHUCTEMa 3aXOMiB, fKi
3MIACHIOIOTBCS 3 METOI0  IIOIEPEDKCHHS, OOMEKEeHHS
PO3IOBCIOKEHHS Ta eiMiHanii iHpeKuiiHIX XBopoO. OaHUM
31X 3acobiB € BakimHompodinaktuka [1]. Bakuuau €
MCIAWYHMMHU  IMYHOOIOJOTIYHMMH  TIperaparaMu, IO
NpU3HAYeHi Uil CTBOPEHHS cHenu(iuHOro IMyHITETY 10
iHdeKIiHOro 3aXBOPIOBAHHSA. X BUPOGIAIOTH i3 OCIabNeHNX
a0 IHAKTMBOBAaHMX MIKpOOpPraHi3MiB, NPOIYKTIB  ix
KUTTENSDIPHOCTI a00 3 X aHTUTEHIB, Y TOMYy YHCII 3
AHTHUTCHIB, ONICPYKAHUX TEHHO-IHKEHEpHUM a00 XIMIYHUM
nursixom [2].

Jnst oTpuMaHHS BaKUMHHUX aHTHICHIB, LITAMH, SIK
MPaBUJIO, IHAKTUBYIOTH a00 WDIIXOM HArpiBaHHSA, a0
00poOKOI0  XIMIYHMMHM  peYyOBMHaMHU: (OpPMaliHOM 4YHu
MPOITIOIAKTOHOM, allETOHOM, CIIUPTOM, MEPTIOJIATOM TOIIIO.
3a3HaueHi pe4OBHHU MOXKYTh BCTYNATH B XIMIYHY pEaKIliio 3
OlJIKaM{ aHTUTEHIB Ta 3MIHIOBAaTH iXHIO XIMIYHY CTPYKTYpY
a0o KOH(Iryparliro, yTBOPIOIOYH KOBAJICHTHI 3B’SA3KH MIiX
OiKaM¥ TOKCHHIB 1 XiMIYHHM YHHHHKOM, B HACIIIOK YOTO
3’SBISIFOTHCS.  AHOMAJIbHI  aHTUTCHHI JICTEPMIHAHTH, LIO
30UTBIIYIOTE PEAaKTOTCHHICTh Ta AJePreHHICTh BaKIIUHHHUX
npenaparis [1, 2]. OnHiero 3 Cy4acHHX TEHICHIIN 00
npoOieM YAOCKOHANCHHS BaKILMHHUX MpernapariB € MOLIYK
CIIONYK Ta METOMIB JUIA iHAKTHBAIii MATOTEHIB, siki O Oymn
Oe3NEeYHHUMH Ta HE NPU3BOAWIM JO IOSBU aHOMAIbHHX
AQHTUTCHHUX JICTEPMIHAHT.

Ha et yac BCTaHOBJIEHO, [0 CUCTEMH IHAKTHBALl
narorenis (CIII) B npenapaTax KpoBi € e)eKTUBHUMHU MPOTH
YHUCIIEHHUX OakTepidl, BIpyCiB 1 mNapasuTiB Ta HIUPOKO
3aCTOCOBYIOThCS B TEXHOJIOTISIX 00€33apakyBaHHs MPOJIYKTIB
KpoBi B TpaHcoysioorii [3-8].

i mepeqyMoBH anu HaM iJICF0 TIPO EKCTPATIOJIALII0
JIocBiny TpaHcdy3iomoriB 3 (POTOMUHAMIYHOT i1HAKTHUBAIl
mpemapaTtiB  KpoBi Ha BaKIMHOJIOTIIO 3 METOI 3aMiHU
IHAKTHBATOPIB/KOHCEPBAHTIB Ta HETOKCHYHI METa0OMiTHI
3aco0m (hoToiHAKTHBAL], BiJl SKUX HE MOTPIOHO OYMINYyBaTH
BaKIMHY Ta fKi HE YTBOPIOIOTh KOBAJEHTHUX 3B’S3KIB 3
AQHTUTE€HaMU BaKIUH.

Martepiaau Ta MeToau. Sk BipycBMHCHUIT MaTepian
Oyno BukopucTtaHo Oakrepiodar mosiBaneHTHHHA Iliodar®
(peecrpariiine MOCBiTYEHHS NeUA/15974/01/01,
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3aTBepkeHo Hakazom MO3 Vkpainu Ne 43 Bin 11.01.2022p.,
Bupo6HuK HeollpoGioKeap Iuk., Kanana).

Sk Tect-00'ekTH ANMA  PO3BHUTKY BIipyciB Oymo
BUKOpHCTaHO pedepenc-mramMu OGaktepiii (Staphylococcus
aureus ATCC 25923 (F-49), Escherichia coli ATCC 25922
(F-50) Ta Pseudomonas aeruginosa ATCC 27853 (F-51),
onepkani 3 Pimii HamioHampHOTO My3€r0 MIKpOOpTaHi3MiB
Y «IMI HAMH» i xmiumiuni mramu Escherichia coli,
Pseudomonas aeruginosa Tta Staphylococcus aures, siki
BWJIyYEHO 3 BHUAUICHb HIDKHIX JMXaJbHUX LUISXIB XBOPUX Ha
ITHEBMOHII0 Ha TepuTopii YKpaiHu, He Mi3Hile HiX 32 3 pOKU
JIO TIPOBE/ICHHS IAHOTO JIOCIIiIPKSHHS.

Ak mxepeno ymeTpadioneToBoro cBiTia OyIo
BUKOPUCTAHO ONPOMiHIOBaYi OaKTepHIUAHI MOOYTOBI 3
030HOBOIO OakTepunuaHoto jammoro OBB 15P-METAL,
kpaiga BupoOHWK Ilompmia. TexHiYHI XapaKTEPHCTHKH:
notyxHicth YO®-C onpominenHs 3,1 Br; wacrora 50 I'm;
JOBKMHA OaKTepUIHUIHOT XBUi 253,7 HM.

Sk dotoinakTuBaTopu/poroceHcnOLTIZaTOPH OYIIO0
Bukopuctano cymim (1:1:1) po3umniB  puboduasiny,
pubo¢naBiHy MeHanioHy cynbdar Harpito (MEHalioHy) Ta
MiPOJIOKCHHY TiAPOXJIOpUAY Y KoHIeHTparii Big 2x10-4 % no
2x10-6 % B momicop6arti-80, (Fluka, ABcTpis).

BusnauenHss  iH¢ekuiiHOT  akTHBHOCTI  (hariB
NPOBOJIMIIA THUTPYBaHHAM 32 ATIenbMaHoM, 3a ['pamis Ta 3a
JIOTIOMOTOI0 spot-TecTy [6 - 11]. O06pobka
SKCIIepUMEHTAJIbHUX JaHHX 3/iHICHeHA BiAMOBIIHO O PaBHII
psmoBoi i anpTepHATHBHOI BapiamiiiHOi ctatucTuku [12] Ha
MEPCOHATIBHOMY KOMITIOTEpI 32 JOIOMOTOK KOMITFOTCPHHX
nporpam Microsoft Excel 2000 i makera mpukiaJHUX Mporpam
Ut 00poOKH MeanuKo-0iooriunoi iHdopmarrii "Biostat-4".

PesyabTaTH Ta ix oGroopenHsi. B momepenHix
JoCHiaX HaMu OyJi0 BHU3HAYEHO KOHIEHTpAlil KOXHOTO 3
(dboToCeHCHOITI3aTOPiB  Ta Yac IXHBOIO  OMPOMIHCHHS
ynerpadionerom (YD), TOMy B IIbOMY SKCICPHUMEHTI HaMU

Oy710  TPOBENCHO  IOCHIMHKEHHS  3MAaTHOCTI  CyMimii
¢doroincencubimizaropis (PC) iHAKTHBYBAaTH BipyCBMUCHHHA
MaTepiar.

Juis HaOmkeHHST YMOB (POTOTMHAMITHOT iIHAKTHBALI{
BIpYCBMHCHOTO Matrepiady A0 BHPOOHWYHX, NOCTITU Oyio
npoBeneHo y 06’ emax 100 mur. {715 IbOro BUKOPHUCTOBYBAIICH
cTepuiibHi 0HOpa3oBi [IBX-nakeru s kpoBsi (puc. 1).

OtpuMmaHi pe3ynbTaTd BKa3ylOTh Ha Te, IO
yibTpadioneroe onpomineHHs (YPO) BUKIHMKAE, CKOPILI 32
BCE, JIOKaJIbHI 3MiHH BIpyCHOI HyKJIETHOBOT KHCJIOTH B Bipycax
[Miopar®, 1m0 BeayTh A0 3aMiHH OKPEMHX OCHOB, TaKHM
YMHOM peBepcis mramiB OakrepiodariB, sKi BXOIATH 10
cknany [iodar® He BindyBaetses [10 - 15].

3a  pesymbTaTaMM  €KCHEPHMEHTIB  HaHKpari
pe3ympTaTd MO0  (POTOIHAKTHBAII  BipyCBMHCHOTO
Mmarepiany Oyno orpumano it 0,02 % i 0,01 % cymimi
¢orocencubimizatopis. Yac onpomiHenHs Y®PO mpu 1mmx
KOHIIEHTpaIlisAX ckiagae Big S5 mo 15 xBwmuH., s
MPaKTHYHOTO BUKOPUCTAHHS PEKOMEHIOBAHO 3aCTOCOBYBATH
0,02% 1 0,01 % po3unHu puboGIaBiHy, MIPOKCUIUHY 1
MeHaioHy y cruiBBigHOmeHHI 1:1:1 mpu pexumi YOO 5-15
XBHJIMH.
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Pucynok 1 — Cymimn ®@C y crepuibHoMy oaqHopa3osomy IIBX-nakeri anst kpoBi

Jns  oxorteHHs  Bciei  mwmomi  maketry Y@  motyxkHicth Y®-C ompominenuas 3,1 Bt; wactora 50 I'm;
ONPOMIHEHHSIM BHKOPUCTOBYBaJIM 2 OIPOMiHIOBaYa 3  JOBXKMHA OakTepuuuaHoi XxBuii 253,7 HM (puc. 2).
030HOBOIO OakTepumunuoro jamrnoro OBB 15P-METAL,
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Pucynok 2 — ®/] inakTuBamisi BipycBMHCHOT0 MaTepiajy B cTepuiibHOMY oqHOpa3osomy IIBX-nakeri 1u1st kposi

3a pe3yibTaTaMu BH3HAYCHHS KUTBKOCTI ~ BCTAHOBIICHO JIOCTOBIpHE 3HW)KEHHS I[HOT'O IMMOKa3HUKA IPH
omsmkoyTBoprotounx  oauHMIbs  (BYO/Mn)  Iliogar®  3acrocyBanni @C (puc. 3).
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Pucynok 3 — Pe3yabraTn inakTuBauii BipycBMucHOr0 Matepiany 3 Bukopuctanusim ®C ta 6e3 Hux

TTonoBxxeHHs

qacy

OTIPOMIHCHHS

o 45 xB

npuzBomio 1o 100 % BipyiuIHOTO eeKTy i B KOHTPOII.

[lepeBipka Ha CHOHTaHHY pEBEPCIIO0 IMX 3pa3KiB
MPOTSTOM TPHOX MICAILIB HE BUSBUIIA )KUBUX BipyciB (TaOIHAII

1-3).

Tabauus 1 — BusHaueHHs peBepciiiHOTI aAKTUBHOCTI BipyCBMUCHHMX 3pa3KiB, 0oTpuMaHux GoToaiHaMiuyHOI0 iIHAKTHBALIEI0

o0 mramis P. aeruginosa

3pazku KoH1eHTpalis MikpoOHHUX KJIITHH

10° 108 107 108 10° 104 10° 10?
Kk - - - - - - - -
Ko SCL SCL CL CL CL CL CL CL
No 1 - - - - - - - -
No 2 - - - - - - - -

[Mpumitka: Kx — koHTponb KynbTypH; Ko — koHTpous [Tiodhar®; CL — 3nuBHuii nizuc; SCL — HamiB3IMBHUH JTi3KC; +++ — OKpeMmi
HeraTuBHI KouioHii (Oinbie 20); ++ — okpemi HeratusHi KoJoHil (Bix 10 g0 20); + — okpemi HeraTuBHi konoHii (no 10); - —
BIJICYTHICTB JIi3UCY.

Taoauus 2 — BusHayeHHsI peBepciiiHOT aKTHBHOCTI BIpyCBMUCHHUX 3pa3KiB, oTpUMaHuX ¢oToAiHAMiYHOI0 iHAKTHBaLi€I0
moxo mramis E. coli

3pazku KonmeHTpartist MikpoOHUX KIITHH

10° 108 107 108 10° 104 108 102
Kk - - - - - - - -
Ko SCL SCL CL CL CL CL CL CL
Ne 1l - - - - - - - -
Ne 2 - - - - - - - -

[pumitka: Kk — koHTpOIs KynbTypH; Ko — kKoHTpOIH [Tiodar®; CL — 3nmuBHUit mizuc; SCL — HamiB3IMBHU Ji3HC; +++ — OKpeMi
HeraTuBHI KoyoHil (Oinemre 20); ++ — okpemi HeratuBHI koioHil (Big 10 go 20); + — okpemi HeraTuBHI KoyoHii (1o 10); - —
BiJICYTHICTB JIi3HCY.
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Tabaunsa 3 — BusHaueHHsI peBepciiiHOI aKTHBHOCTI BIPYCBMHUCHHX 3Pa3KiB, 0TPpUMAaHHX GOTOAIHAMIYHOI0 iHAKTHBaLi€I0

moxo mramis S. aures

3pazku KoH1eHTpalis MikpoOHHUX KITITHH

10° 108 107 108 10° 10* 10° 10?
Ko SCL SCL CL CL CL CL CL CL
No 1 - - - - - - - -
No 2 - - - - - - - -

[pumitka: Kk — koHTpOIs KynbTypH; Ko — kKoHTpOIH [Tiodar®; CL — 3nmuBHUit mizuc; SCL — HamiB3MUBHUM Ji3HC; +++ — OKpeMi
HeraTuBHI KoyoHil (Oinemre 20); ++ — okpemi HeratuBHI koioHil (Big 10 mo 20); + — okpemi HeraTuBHI KonoHii (mo 10); - —

BiJICYTHICTB JIi3HCY.

Experimental determination of optimal parameters of
virus-containing material inactivation by photodynamic
method

Khrystyna Melentiyeva, Artur Martynov, Svitlana
Kalinichenko, Valery Minukhin, Olga Kovalenko,
Tetyana Antusheva, Petro Ovetchyn, Tetyana Kordon
Introduction. To obtain vaccine antigens, strains are usually
inactivated either by heating, or by treatment with chemicals:
formalin or propiolactone, acetone, alcohol, merthiolate, etc.
These substances can enter into a chemical reaction with
antigen proteins and change their chemical structure or
configuration, forming covalent bonds between toxin proteins
and a chemical factor, as a result of which abnormal antigenic
determinants appear, increasing the reactogenicity and
allergenicity of vaccine preparations. One of the current
trends in the problems of improving vaccine preparations is
the search for compounds and methods for inactivating
pathogens that would be safe and would not lead to the
appearance of abnormal antigenic determinants. To date, it
has been established that pathogen inactivation systems (SIP)
in blood products are effective against numerous bacteria,
viruses, and parasites and are widely used in blood product
decontamination technologies in transfusion medicine. Such
as flavins, which is capable of photomodification, i.e.,
transfers a charge upon absorption of photons, which
mediates cellular signaling or gene expression in endogenous
protein complexes, such as light and oxygen sensing domains
in bacteria and plants. Materials and methods. The object of
research is the polyvalent Piophage® bacteriophage.
Reference strains of bacteria (Staphylococcus aureus ATCC
25923 (F-49), Escherichia coli ATCC 25922 (F-50) and
Pseudomonas aeruginosa ATCC 27853 (F-51). Bactericidal
irradiators (bactericidal wavelength 253.7 nm) were used as
an ultraviolet source. As photoinactivators/photosensitizers, a
mixture (1:1:1) of solutions of riboflavin, riboflavin
menadione sulfate (menadione) and pyridoxine hydrochloride
in a concentration of 2x10-4% to 2x10-6% in polysorbate-80
was used ( Fluka, Austria) Determination of the infectious
activity of phages was carried out by titration according to
Appelman, according to Graz and using the spot test. Results
and discussion. According to the results of determining the
number of plague-forming units (PFU/ml) of Piofag®, a
significant decrease of this indicator was established when
using PS. Extending the irradiation time to 45 minutes led to
100% virulicidal effect in the control as well. Testing for
spontaneous reversion of these samples over a three-month
period revealed no live virus. The obtained results indicate
that ultraviolet irradiation (UV) causes, most likely, local
changes in the viral nucleic acid in Piophage® viruses,
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leading to the replacement of individual bases, thus the
reversion of bacteriophage strains that are part of Piophage®
does not occur. Conclusion. According to the results of the
experiments, the best results regarding the photoinactivation
of the virus target material were obtained for 0.02% and
0.01% of the mixture of photosensitizers. UV radiation
exposure time at these concentrations ranges from 5 to 15
minutes. For practical use, it is recommended to use 0.02%
and 0.01% solutions of riboflavin, pyroxidin, and menadione
in a ratio of 1:1:1 in the UFR mode for 5-15 minutes.

Key words: phytoinactivators, bacteriophage, bacteria,
vaccines.
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