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Koporke noBizomiieHHst

MOKA3HUKHU MMOCTBAKIIMHAJILHOT'O
T'YMOPAJILHOI'O IMYHITETY IIPU
IMYHI3ALII AHTUCUHbOTHITHUMHX
BAKIIUHAMU

Hepkau C.A., MaptunoB A.B., PomanoBa O.A.,
IrymuoBa H.I., Cunopenko T.A,
Jsa4venko B.®., Mapromenko A.M.

IncTuTyT Mikpoo6ioJiorii Ta imyHoorii

im. I.I. MeunnkoBa HAMH Ykpainu
Beryn. [IpoGnema cuHBOTHIMHOT iH(EKLii 3aIuIIaeThCs
AKTyaJIbHOIO B YChOMY CBITi,0CKIJIBKH €Ti0JI0Ti4Ha poutb P.
aeruginosa, sik OJHOrO 3 OCHOBHHUX 30yIHHKIB THIHHO-
3anajJbHAX 3aXBOPIOBaHb, HE 3MEHINWIIACh, & B YMOBax
HasBHOCTI BOEHHMX KOH(IIKTIB JMIIE 3pocia, a
e(eKTUBHICT, 3ac00iB  OOpPOTBOM 3 HEI HaBIAKU
BUKJINKAIOTh 3aHETIOKO€HHS. [IpH4nHOIO IIbOTO € MOCTIHHO
3pocTaroya  aHTHOIOTHKOPE3UCTEHTHICTD 30y IHHKA,
hopmyBaHHS HO30KOMIiaJIbHUX MOJTIPE3UCTEHTHUX
[ITaMiB, CTIMKAX HE JHIIE 0 aHTHOIOTHKIB, a 1 J0
OakTepiodariB, aHTUCENTUKIB Ta Je3iH(PEKTaHTIB. 3aco0u
crierugivHOi iMyHi3amii (1i3aTH, aHATOKCHHU, BaKIIMHU)
JIOBI'HH Yac po3poOIIsIIOThCS BYCHUMHM PI3HHUX KpaiH, ajie
MPaKTHYHOTO 3aCTOCYBaHHS Tak 1 He 3100y/H i3 IIJIOrO
psny npuurH. EQexTHBHICTD eKCIIepUMEHTaIbHUX BAaKI[H
y 3HauHId Mipi 3aJICKUTh Bl TOMO JIOT1YHOCTI
BaKIIMHHOTO Ta iH(}iKyruoro mramy, BiJ 0COOIUBOCTEH
peMOpOiTHOTO CTaHy PEIUITIEHTA , BiJ] CXEMH IMYHIi3aIlii,
Tomro. J[o TOro * IUIst 3aXMCTy BiJl NaTOTEHHY HEoOXiaHA
CTUMYJISIIISA  KIITHHHUX ~ MEXaHi3MiB  aJIallTHBHOTO
IMYHITETY, IO KOHTPOJIOE IMYHHI peakIiii Ha eramax
pO3ITi3HaBAaHHS Yy XKOPIAHUX AHTUTEHIB, X BU3HAUEHHS Ta
3HUMIEHHS. He MeHII JONUIBHOIO €  aKTHBaLis
TyMOpPaJIbHOI JTaHKH iMyHHOI cuctemu [1,2] .

Hamu OyB po3pobrnenuii croci® oTpumMaHHsI
BaKIMH 13  3aCTOCYBaHHSM  HOBITHBOIO  METOAY
(oTonmHamiuHOi 1HaKTHBALil OakTepiii-kaHIWAATIB, IO
JI03BOJIsIE  O€3 3MIHM aHTHI'CHHOIO CKJIaay OUIKOBUX
KOMIIOHEHTIB cenektuBHO pyiHyBatm PHK Tta JIHK
MIKpPOOPTaHi3MiB, 3a0e3MeuyrouH, TUM caMuM,
cnenuigHy IMYHOTCHHICTh Ta BiJICYTHICTh
PEeaKTOTeHHOCTI iMmyHOTpenapary [3] .

ExcrieppuMeHTanbHUM 1UIAXOM OyiaM BH3HA4YCHI
ONTUMAaNlbHI ~ TapaMeTpu  yHi(pikoBaHOTO  crocoOy
(dboroguHaMidHOT  IHAKTHBAIlli  I[ITaMiB-  KaHHMIATIB:
3acTocyBaHHs JiBOX (horoceHcubiizaropis — pudoduiaBiny
MOHOHYKJICOTH/Iy Ta BIKAacOILy, MOCIIIOBHE OIPOMiHEHHSI
JBOMa BHIAMH TIPOMEHIB — yabTpadioneToBUM Ta

BUANMUM  CBiTIIOM  (oromomiMepHoi  jJammu
HeHTpU(YTyBaHHA Cymimi mpu 8§ THC. g Ta
pecycneHyBaHHs ocany.

BuBueHHST ~ NOKa3HMKIB ~ TOKCHYHOCTI  Ta

PCAKTOTEHHOCTI OTPUMAHHX CEPill CHHbOTHINHOT BAKIIUHH
MATBEPIUIIO X HEMIKIIIMBICTB IS TA0OpaTOPHUX TBAPHUH
( TOKa3HUKH KUTTEMISUTBHOCTI Ta Bara TBAPUH B TOCIITHIN
TpyIi HEe BIAPI3HAIACH y NOPIBHSIHHI 3 KOHTPOJIBHOIO).
Jlis HaykoBOTO OOTIPYHTYBAaHHS NPOTEKTHBHOI
AKTHBHOCTI  BakIMH, OTPUMAHHX  3alPOIOHOBAHUM
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HEOOXiJHE BHMBYEHHA TAKMX BAXKIMBUX
MMOKAa3HUKIB  BaKIMHAJIHHOTO  IMYHITETY, SK THTPH
cnenudiYHUX  IMyHODNIOOYNiHIB, MO 1  CIyryBajo
OCHOBHUM 3aBJIaHHSIM JITAaHOTO JIOCIIIJKECHHSI.

crocooom,

Merta pocaimxennsi. MeToro  gociipkeHHs  Oyino
BU3HAYEHHSI IEPCIIEKTUBHOCTI (POTOAMHAMIYHOTO CIIOCO0yY
3He3apakeHHs MITaMiB MIKpOOPTaHI3MiB, IMIISIXOM OI[IHKH
MMOKAa3HUKIB TYMOPAIBHOTO IMYHITETY y BaKIMHOBAaHUX
TBAapHH.

Marepiaaun Ta Meronu/ Y SKOCTI INTamiB- KaHIUIATIB
3aCTOCOBYBANH, CBiKE BIIYYCHI BiJ] XBOPUX Ta TOPAHEHUX
3 YCKJIaJHEHHAMU, KyIbTypH P. aeruginosa. Po3podieHnm
crocoboM Oys10 HamparboBaHO MO TPH cepii BaKIUH i3
aKTyaJbHUX IITaMiB.

B excniepuMeHTax Ha 71a0OpaTOpHHMX TBapHHAX
(Oinmi  naboparopHi  MHUIII) MPOBEJCHO IOPIBHSIbHE

BUBUCHHS IMYHOCTHMYJTIOI04O0T AKTUBHOCTI
MPOTUCUHBOTHIHHUX ~ BakIMH,  OTPUMAHUX  JBOMa
cnocobamu : TepmiuHO iHaktmBOoBaHOi (TIB) [4] Ta

OTPUMAaHOi PO3POOJICHUM CIIOCOOOM  (POTOMMHAMIYHOT
IHaKTHBATIIT perioHambHO OUPKYITIOI0UNX Ta
HO30KOMiaNnbHUX ITamiB P. aeruginosa (®IB) [3].
OtpuMaHi pe3ynbTaTH  JOCTI/UKEHb HPUPOAHOTO Ta
aJIalITUBHOTO IMYHITETY BKe OyJIM 4aCTKOBO OITyOJiKOBaHi
[5,6,7]. BoHum miATBEpIKYIOTH  aKTHBYIOUMI BILIMB
CHUHBOTHIHHMX BaKIMH HAa KIITHHHI MEXaHi3MH IMyHHOI
BiAmoBigl. B skocti kpurepiiB IMyHOr€HHOCTI  B3ATI
MOKa3HUKH, 10 BiIOOpa)karoTh CEPOKOHBEPCID —
MaKCHMaJbHHN (Max) Ta CepenHiii TUTPU CTeIUpITHNX
AQHTHUTLT ~ TICNA Tepmoi 1 Apyroi iMyHi3amii JaHUMHA
BaKIMHAMM; KPATHICTh IIiBUIICHHS THUTPIB; BiJICOTOK
TBapWH, MIO BIAMOBUTH MPOAYKINEI AHTHTLT Yy
MakcuMaimbHOMY  THTpi.  OIHKY  IpOBOIWIM 32
pesyiabraTaMM  peakiii TajJbMyBaHHS TIeMarTIOTHHAL]
(PTTA) 31 cneumdiyauM aHTUTeHOM P aeruginosa,
OTPUMAaHUM i3 TOTO CaMOTO LITaMy, 10 BUKOPHUCTOBYBABCSI
JUISL  3apaK€HHsI ~ BAaKIMHOBAaHMX 1  KOHTPOJBHHUX
(meBakumHOBaHUX) TBapuH. PITA sBnse coboro meTon
BUSIBIICHHSl aHTHOAKTepiaJIbHUX aQHTUTII y CHPOBATI
KpoBi, 1m0 Oasyerbcsi Ha (EHOMEHI BIACYTHOCTI
ATMIOTUHALII ~ ePUTPOIUTIB  TJ MJi€0 aHTUTCHA ¥y
MIPUCYTHOCTI IMyHHOI 0 HBOTO CHpPOBATKU KpoBi [8] .
loryBanm nBOKpaTHI PO3BEAEHHS CHUPOBATOK Y SMKax
IUIEKCUTIIACOBOTO TUIAHIIETY, mourHatouu 3 1:10 1o 1:640 i
Butie B 00’eMi 0,2 mut. [10 KO)KHOTO pO3BEICHHS CHPOBATKH
nonasaiu 0,2 M1 po6ouoi 103u antureHy (4 AO). Cymin
HepeMillyBaiy y Ieikepi Npu KIMHATHIA Temmneparypi i
samumiaiu npu T= 2042 °C na 30 XB., HOTIM Y KOXHY
nyaky gomaBamm 0,4 wmim 1% cycmeHsii  Kypsuux
eputpormTiB. CyMill HOBTOPHO IEPEMIiNTyBajH y MIeHKepi,
samumanu npu T= 20+2 °C na 40-45 xB. (10 ocimaHHA
EpUTPOLMTIB Y KOHTPOJi), TiCIs YOro BpaxOBYBAIU
pe3yNbTaTh peakilii. 3a HassBHOCTI CHeIM()IYHIX aHTUTLI Y
CHpOBATIl  cCrocTepirajacs 3arpUMKa  anIIOTHHALI]
epUTPOLMTIB. 3a THUTP CHPOBAaTKW Opayii TpaHWUYHE
pPO3BEAEHHS, 1[I0  BHKIMKAIO  MOBHY  3aTPUMKY
reMarIroTHHAL].

3arpumka reMarIioTHHALIT BKazye Ha

BIJINIOBIIHICT THITy AaHTHUIEHYy 1 B3ATOI CHPOBATKH;
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BIJICYTHICTh 3aTPUMKH TE€MArJTIOTHHAIII CBIIYUTH TIPO
IIpenapar
BPaxOBYIOTh SIK cienn(ivHAMN, KO BiH He pearye B PITA

HEBIAMOBIIHICTS THIy B3ATOI CHPOBATKH.

3 TETEePOJIOTiYHOI0 CHPOBATKOIO.

Pesym,TaTn Ta 06FOB0peHHﬂ

O0’exTOM

IOCITIKEHHS

Oyma cupoBaTka KpOBIi

eKCIIepPUMCHTANBHUX TBApHH, OTPHMaHa y Pi3HI TEPMiHU

Tmicyst iMyHizarii.

PesynbraTi 11bOTO AOCIIKEHHS HaBeCeHI y Tadumi 1.

Tags.1 XapakTepucTHKA cepOKOHBepcii BAKIMH BigHOcHO P.aeruginosa micisi ogHopa3oBoi iMmyHizauii

Bakuunni npenapatun

IToxa3HMKH THTPIiB CHHBOTHIHHIX AHTHTIN

(n=11) Turpu Yacrora Max THTPY y CepeaHi THTPH AHTHTIN
MAaKCHMAJIbHI rpyni (%)
aHTuTiIa(Max)
1 2 3 4
DIB 1:160* 80 1:140
TIB 1:80* 70 1:60
KoHTponpHa rpyna 1:10 10 1:1
IHpumimka: @IB - homoinaxmusosana eaxyuna;, TIB - mepmoinakmuseosana sakyuna, * - 00cmosiphicms
posbisxchocmeti p < 0,05
Bracmimok  omHOpaszoBoi  imyHizamii = DIB Micms  pmpyroi  imymizamii  @®IB  3HOBY
MaKCHUMaJbHI THTPU CHeHU(IYHNX aHTUTIT y 16 pas3iB  NpOAEMOHCTpyBaja IOKAa3HUKH, IO IEpPEBEPIIyBall

MICPEBUIIYBAJId KOHTPOJIbHI 3HAYCHHS Y OUIBIIIOCTI MUIIICH
(y 80,0 %). ¥V BakiuuoBanux TIB piBeHb TOMOJOTTUHUX
AQHTUTLI 10 CHHBOTHIWHOTO antureny y 70,0 % wmwuiueit

e(eKTUBHICTH IIpenapary MmopiBHsIHHS ( CepeaHii TUTP
®IB | : 620 mporu 1: 260 Turpy TID)
( Tabnuns 2).

MIEPEBHUIILYBaB KOHTPOJIbHI ITOKA3HUKH y 8 pasiB.

Taoa 2. XapakTepuCTHKA CePOKOHBePCii BAKIMH Mic/isi ABOPa30Boi iMmyHizauii

BakuuHHi npenapatu TuTpH aHTHTIN Yacrora max turpy y | Turtpu antuTin (cepenni
(n=11) (max) rpymi (%) TMOKA3HHKN)
1 2 3 4
DIB 1:640* 70 1:620*
TIB 1:320* 50 1:260*
KonTpoas 1:10 10 1:1

IHpumimka : @IB- homoinaxmueosana eaxyuna; TIB- mepmoinakmusosana eakyuua; * - docmogipHicms

po3sbisxchocmeti p < 0,05

BucnoBku. Ha ocHOBI npoBeieHUX AOCIHIIKEHb MOMKHA
3pOOUTH BHWCHOBKH, IO (DOTOIHAKTUBOBAHA BaKI[MHA
BUKJIMKA€ TPOAYKIIIO TOMOJIOTIYHMX AaHTUTUI, IO
JIOCTOBIPHO ~ MepeBepulye  pesyipratd  Big il
TEPMOIHAKTUBOBAHOI BaKUMHHU. Buxoasduu 3 ceperHboro
PIBHSI TUTPY 1Lie Majio MicClie y)Ke Ha eTari OJHOPa30BOi
(nmepmioi)  imynizanii. ToOro, oOumBa mpenaparu
BUKJIMKQJIM TIPOAYKIIO JOCTAaTHHOTO PIBHS 3aXMCHHUX
AHTUTLI, 3TiTHO 3 TpaBUiIaMu €Bpomneiicbkoi Mapmaxornel
[9]. Takum uwHOM, BH3HAUCHHS B CKCIICPHUMEHTI
IMYHOCTHMYITIOIOUHX BJIACTHBOCTEH BaKI[MHHU,
po3poOiieHOi 3 3acTOCYBaHHSAM  (DOTOTMHAMIYHOTO
croco0y 1HaKTHBamii [MTaMiB- KaHAWAATIB, JIOBENIO il
BHUCOKY aKTHMBHICTh Ta IIPEBAIIOIOUY e(EeKTUBHICTh
CTOCOBHO TPOAYKIHI  crenupiyHuX iMyHOTIOOYIiHIB
npotu  P. aeruginosa, mo BKa3ye Ha MEPCIEKTUBHICTH 11
MOAAITBIIOTO BCEOIYHOTO BHBYCHHS.

Indicators of postvaccination humoral immunity in
immunization with anti-pseudomonas vaccines
Derkach S.A., Martynov A.V., Romanova O.A.,
Igumnova N.I., Sydorenko T.A., Dyachenko V.F.,
Maryushchenko A.M.
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Introduction. The problem of Pseudomonas aeruginosa
infection remains relevant worldwide, since the
etiological role of P. aeruginosa as one of the main
causative agents of purulent inflammatory diseases has
not decreased, but has only increased in the context of
military conflicts, and the effectiveness of means of
combating it, on the contrary, is of concern. The study of
the toxicity and reactogenicity of the obtained batches of
the purulent vaccine confirmed their harmlessness to
laboratory animals (vital signs and weight of animals in
the experimental group did not differ compared to the
control group). To scientifically substantiate the
protective activity of the vaccines obtained by the
proposed method, it is necessary to study such important
indicators of vaccine immunity as titers of specific
immunoglobulins, which was the main objective of this
study. Materials and methods. P. aeruginosa cultures
freshly isolated from patients and wounded with
complications were used as candidate strains. Three series
of vaccines from the actual strains were obtained using
the developed method. In experiments on laboratory
animals (white laboratory mice), a comparative study of
the immunostimulatory activity of anti-pseudomonas
vaccines obtained by two methods was carried out:
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thermally inactivated (TTV) and photodynamic
inactivation of regionally circulating and nosocomial
strains of P. aeruginosa (P1V). The criteria for
immunogenicity were indicators reflecting seroconversion
- maximum (max) and average titers of specific antibodies
after the first and second immunization with these
vaccines; the multiplicity of titers; the percentage of
animals that responded with antibody production in the
maximum titer. The evaluation was based on the results of
the hemagglutination inhibition reaction (HIR) with a
specific antigen of P. aeruginosa obtained from the same
strain used to infect vaccinated and control (unvaccinated)
animals. Results and discussion. As a result of a single
immunization with PIV, the maximum titers of specific
antibodies were 16 times higher than the control values in
most mice (80.0%). In the TIV-vaccinated mice, the level
of homologous antibodies to the purulent antigen in
70.0% of mice was 8 times higher than the control values.
After the second immunization, PIV again demonstrated
performance superior to that of the comparison product
(average PIV titer 1:620 vs. 1:260 for TIF). Conclusions.
The production of homologous antibodies caused by
immunization of animals with photoinactivated vaccine
significantly exceeds the results of similar exposure to
heat-inactivated vaccine. Based on the average titer level,
this occurred already at the stage of a single (first)
immunization. Thus, the determination of the
immunostimulatory properties of the vaccine developed
using the photodynamic method of inactivation of
candidate strains in the experiment proved its high
activity and predominant effectiveness in the production
of specific immunoglobulins against P. aeruginosa, which
indicates the prospects for its further comprehensive
study.

Keywords: Pseudomonas aeruginosa, vaccines,
photoinactivation, seroconversion, mice
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