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Pedepar:

1. ¥ nuceprauiiiniii po60Ti IpeICcTaBIeHO eKCIIepUMEHTaIbHEe JOCiIKEeHHS [1aTOreHe3y MEeHIHTITy 3a
CTPEITOKOKOBO] iH(eKIii CBUHEN Ha OCHOBI AOCJIIPKEHHS IaATOr€HETUYHUX MIPOLIECIB MiPOITO3y Yepe3 eKCIIPECilo
mRAN 1NoB'$13aHMX 3 NiPONITO30M I'eHiB i 61JIKiB Ta 3MiH MOPQOJIOTii €HA0TEeNiaTbHUAX KIIITUH MiKPOCYAUH rOJIOBHOTO
MO3Ky 6innx muuiei npu iHdikyBaHHi Streptococcus suis cepoturty 2. JIoCiIKHO JeKisbKka NOIUPEHUX (PaKTopiB
BipysieHTHOCT] 36ygHuUKa S. suis 2, Takux sk CPS, SLY, MRP, EF, SAO, Srt, FBPS, SadP ta Eno. Y pesynabrari
IIPOBEIEHUX JOCiIKeHb OYJIO BilIpaljbOBAaHO 3aCTOCYBAaHHSI KyJIbTYPU KIIITMH €HIoTei0 Mo3Ky bEnd.3 3a pisHux
CXEM 3apaXkeHHs S. suis 2-To Tuly, NifibpaHo Ao3y As iHQiKyBaHHS 3 METOI0 OTPUMAaHHS ONTUMAJIbHOTO MPOLECY
excnpecii PHK Ta BuzineHHsaM iHTepJielikiHiB. BcTaHOBUIY, 110 ONTUMAJIbHE YUCIIO 3aPa’KEHHS €H0Te liallbHUX
KJIITUH MiKpocyZAuH rojosHoro Mmo3ky muuii (bEnd.3) cranosusio 100:1, a onTUManbHUM Yac 3apasKeHHSI CTAaHOBUB 12
roguH. EHoTe i anbHi KITUHY MIKPOCYIMH FOJI0BHOTO MO3Ky muli (bEnd.3) 6ysu posgineni Ha 4 rpynu:
KOHTPOJIbHA IpyNa, iHdikoBaHa rpyna kiituH LPS+ agenosunrpudocdartom (ATD), indikoBaHa rpyna KiiTuH S. suis
2 iin¢ixkoBana rpyna kiituH S. suis 2 + Ac-YVAD-CMK (CMK, inri6itop xacnasu-1). Tpu rpymnu 6ynu iHgikoBaHi



Streptococcus suis Tuny 2 BifOBiAHO [0 BUIIEBKAa3aHMUX YMOB, i KijIbka IOBTOPEHD OyJIM BUKOHAHI OJHOYAaCHO.
Yepes 12 roguH KIITUHY Ta CyllepHATAaHTU KIIITHH 30Mpau JJ1sl IpoBeneHHs TecTiB. Bunineno kIHK 3a monomoro:o
noslimepasHoi sanuorosoi peaxuii ([1JIP) s excripecii MPHK nuTokinis. BctanosneHo, 1o piBHi excripecii MPHK
kacnazu-1, il-18 Ta il-1beta y rpyni LPS + ATP i S. suis 2 6y/i1 BULIMMH, HiXX Yy KOHTPOJIbHII IPyII, IO . BKa3ye Ha
BEJIMKY KiJIbKICTh LIMTOKIHIB. ¥ TOM e yac piBHi ekcnpecii MPHK kacnasu-1, il-18 Ta il-1beta y rpymi S. suis 2 + CMK
OyJi1 3HAYHO HIDKYMMHU, HIX y rpymi S. suis 2 + CMK, 1m0 cBiguuThb 11po Te, 1o iHriditop kacnaszu-1 CMK npossiss
IIpUTHivyI0uy Ait0. Takoxx 0yJs10 IPOBEeAEHO BU3HAYEHHS KOHLEHTpallii 6ij1Ka, a IOTiM IPOBOAUIM TECT IJIs1
BUSIBJIEHHS PiBHS eKcIipecii 6isika criopifHeHux reHiB. BcTaHOBJIEHO, 0 B MOPIBHSAHHI 3 KOHTPOJIbHOIO TPYIIOI0
ekcnpecis 6inkiB IL-18, IL-1n, kacnasu-1, GSDM-D i GSDM-E y rpymi LPS + ATP 6ysa 3Ha4HO IiBUILIEHOIO,
36inbuytouncs y 0,477, 0,088, 0,378, 1,118 i 3,05 pasu BignosigHo. Excripecis 6isnkiB I1L-18, IL-1o, kacnasu-1, GSDM-D i
GSDM-E y KyabTypi KJIiTUH iHQiKoBiaHUX S. suis 2 Oysia 3Ha4HO MiABUIIEHA, a came y 1,024, 0,066, 0,376, 0,453 i
1,654 pasu BiAnoBigHO. Pe3yibTaT MPOBEAEHUX JOCIiIPKEHb TI0KA3aHy, 10 TOPiBHSIHO 3 IPYIO0 KYJIbTYPU KITUH
iHpixoBaHuX S. suis 2, ekcripecis 6ika B rpymi KyJbTypu KiaituH S. suis 2 + CMK 3HavyHO 3HMKYyBasnacs B 0,6, 0,396,
0,298, 0,743 1 0,586 pasa BignoBigHO. OTpHUMaHi pe3yIbTaTy NI0Ka3aJH, o iHQiIKyBaHHS 30YIJHUKOM S. suis 2
€HJIOTeNiaNIbHUX KIIITUH MiKpocyauH (bEnd.3) BUK/INMKaNO iHTEHCHBHY 3allajibHy PeaKlilo i HaBiTh MipONTO3 KJIITHH.
Y Toi e yac iHribitop kacrnasu-1 CMK 3irpas mocuts rapHuii iHrioyouuii epext. Y pesynbrati IpoBeneHux
IOCTiIKeHb 0yJI0 BCTAaHOBJIEHO, 10 Y CyIIepPHATAHTI KJIITUHHOI KyJIbTYpHY TaKOX BUSIBJIEHO BMicCT 6iska IL-6, IL-10,
IL-18, IL-16€eTa, xacnasu-1. Y noganbmomMy JOCTiIKEHHI 3'1COBaHO, 10 OPIBHSIHO 3 KOHTPOJIBHOIO IPYIIO0 BiIHOCHA
ekcrnpecis TNF-n, IL-6, IL-10, IL-18, IL-10 y cynepHartaHTi KjiiTuH rpynu S. suis Ta rpynu LPS + ATP 6y7na 3HauHO
30i/bIII€HA, i pi3HULM OyJla CTaTUCTUYHO JoCTOBipHOIO (P <0,01). Bysi0 BCTaHOBJIEHO, 1110 IIOPIBHSHO 3 IPYIIOK
KyJIbTYpP KJIITUH iHQiKoBaHUX S. suis Ta rpynoto KyapTyp kiiThuH LPS+ATP BinHOCHUI piBeHb ekcripecii TNF-n, IL-6,
IL-10, IL-18, IL-1o y rpymi S. suis + CMK 0yB 3Ha4HO 3HV>KE€HMH, i pi3HUIS OyJa CTaTUCTUMYHO AocToBipHOMW (P < 0,01).
OTpumaHi pesysibTaTH LOCiI)KeHb BKa3ylOTh HA Te, 10 3arnbesb KIiTHH, BUKJIUKaHa S. suis 2 i LPS+ATP, moxke
npurdivyBatucs Ac-YVAD-cmk (CMK), sikuii € cesileKTUBHUM iHribiTopoMm ¢pepmeHTa Kacnasu-11i Mae
HEPONPOTEKTOPHY Ta IPOTU3aANaJIbHY Ail0. HacTynHUM eTanom JocCiaKeHb 0yJi0 IPOBENEeHHS JOCIiIPKEHHS 32
3MiHOI0 Mopdoorii iH}iKOBaHMX KIiTUH. JlocifKeHHs: MOP(OJIOTiYHMX 3MiH B KyJIbTYpi KJIITUH i ¢ikcaliiio eTamnis
MipoNTO3y POBOJUJIN 32 LOIIOMOTOI0 TPAaHCMICIIIHOI €JIEKTPOHHOI MIKPOCKOIIii. Pe3ysibTaTy €J1€KTPOHHOI
MIKpOCKOIIii T0Ka3asy, 0 LiliCHICTh KIITUHHOI MeMOPaHU B NOCiHIN IPymi KyJabTypu KliTUH LPS+ATP i rpymi S.
suis 2 6ysia mopylleHa, peeCTPyBajy MIBUAKE BUBIIbHEHHS HAa30BHI BMICTy KJIiTHH. [laHi OTprMaHi B x01i
IOCJIiIKeHHS IOBOASTS, 0 IIpY iHiKyBaHHI 6aKTepiabHUM NAaTOreHOM S. SUiS 2 eH0TesialbHIX KITUH
MIKpOCYJIMH IrOJIOBHOT'O MO3KY 6i/IMX MUIIEH BUHMUKAE 3alajibHA Peakliisl Ta aTOreHeTUYHi IPOLIeCH PO3BUTKY
niponrto3y. Ha 0CHOBi OTpMMaHUX pe3yJbTaTiB AOCHIIKEHb OOI'PYHTOBAHO [IaTOr€HE3 MEHIHTITY 3a CTPENTOKOKOBOL
indexuii CBUHEN, CIPUYMHEHOTO S.SUis CepoTHUIly 2, 0 € OCHOBOIO 1JIs1 PO3POOKM TaPreTHUX TePareBTUYHUX
3aco06iB Ta po3pOOKY BaKLIMHU [IPOTH CTPENTOKOKOBOI iH(EKIIii CBUHEH, 110 B CBOIO Yepry 3ade3neyaTh 3MEHIIEHHIO

BTpaT y CBUHAPCTBI i Cipusie PO3BUTKY TBAPMHHULITBA.

2. The dissertation presents an experimental research on the pathogenic mechanism of meningitis of the
streptococcal infection of pigs based on study of the pathogenetic processes of pyroptosis through the expression
of mRAN of pyroptosis-related genes and proteins and changes in morphologyof endothelial cells of brain
microvessels of white mice infected with Streptococcus suis serotype 2. Streptococcus suis (S. suis) is an
important zoonotic pathogen that can cause many diseases in pigs, such as sepsis, arthritis, endocarditis and
meningitis, of which meningitis is the most serious. There are 35 serotypes of, and serotype 2 is the most virulent.
This paper described several common virulence factors, such as CPS, SLY, MRP, EF, SAO, Srt, FBPS, SadP and Eno.
In this study, S. suis 2 was used to infect mouse brain microvascular endothelial cell (bEnd.3). First, the infection
conditions were screened. The results showed that the optimal infection number was 100:1 and the optimal
infection time was 12 hours. Brain microvascular endothelial cells were divided into 4 groups: control group, LPS+
Adenosine triphosphate (ATP) infection group, S. suis 2 infection group and S. suis 2+ Ac-YVAD-CMK (CMK,
caspase-1 inhibitor) infection group. The following three groups were infected with Streptococcus suis type 2
according to the above conditions, and multiple replicates were performed simultaneously. After 12 hours, the cells



and cell supernatants were collected for different tests. Total RNA was extracted, RNA concentration was
measured, and cDNA was obtained by reverse transcription. cDNA was detected by qPCR for mRNA expression of
cytokines. Compared with the control group, the mRNA expression levels of caspase-1, il-18 and il-1beta in
LPS+ATP group and S. suis 2 group were higher than those in the control group, indicating that a large number of
cytokines related to pyroptosis were secreted. At the same time, mRNA expression levels of caspase-1, il-18 and il-
Ibeta in S. suis 2 +CMK group were significantly lower than those in S. suis 2 +CMK group, indicating that CMK
inhibitor played an inhibitory role. At the same time, protein was extracted from the collected cells, the protein
concentration was measured, and then WB test was carried out to detect the protein expression level of related
genes. Compared with the control group, the protein expressions of IL-18, IL-1n,caspase-1,GSDMD and GSDME in
LPS+ATP group were significantly up-regulated, increasing by 0.477, 0.088, 0.378, 1.118 and 3.05 times, respectively.
The protein expressions of IL-18, IL-1n,caspase-1,GSDMD and GSDME in S. SUIS 2 group were significantly up-
regulated, increasing by 1.024, 0.066, 0.376, 0.453 and 1.654 times, respectively. Compared with S. SUIS 2 group,
protein expression in S. suis 2+CMK group was significantly decreased by 0.6, 0.396, 0.298, 0.743 and 0.586 times,
respectively. The results showed that S. suis 2 infection of brain microvascular endothelial cells caused intense
inflammatory reaction and even pyroptosis of cells. At the same time, the inhibitor CMK played a good inhibitory
effect. In addition, the protein content of IL-6, IL-10, IL-18, IL-1beta, caspase-1in the cell culture supernatant was
also detected. Compared with control group, the relative expression of TNF-n, IL-6, IL-10, IL-18, IL-1n in cell
supernatant of SS group and LPS+ATP group was significantly increased, and the difference was statistically
significant (P < 0.01). Compared with S. suis 2 group and LPS+ATP group, the relative expression level of TNF-n, IL-6,
IL-10, IL-18, IL-1pin S. suis 2 + CMK group was significantly decreased, and the difference was statistically significant
(P < 0.01), indicating that coke death caused by S. suis 2 and LPS+ATP could be inhibited by CMK. At the same time,
At the same time, the release rate of lactate dehydrogenase in the cell supernatant was also measured, and the
results showed that the release rate of lactate dehydrogenase in LPS+ATP group and S. suis 2 group was much
higher than that in the control group, and the difference was extremely significant. In S. suis 2 + CMK group, the
release rate of lactate dehydrogenase decreased sharply under the action of the inhibitor. In order to observe the
morphology of infected cells, the collected cells were also observed by transmission electron microscopy. The
results of electron microscopy showed that the cell membrane of LPS+ATP group and S. suis 2 group was broken
and the cell contents were leaked out. Combined with the above other results, it can be concluded that under the
infection of S. suis 2, brain microvascular endothelial cells produced an inflammatory response and pyroptosis
occurred. In the dissertation work on the basis of research are substantiated the pathogenic mechanism of
Streptococcus suis, inhibitor protection to develop target drugs and vaccine for meningitis, reduce losses of pig
industry and promote the healthy development of animal husbandry.
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BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Haropna JlrogMuna BosogumupiBHa

HaropHa JlrogpMuia BosogumupiBHa

Bepereiiuenko IpuHa AHartosiiBHa

VkpIHTEI

FOpuenko TetsaHa AHaToiiBHA



