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JIETAJIBHA AKTUBHICTb TOKCHUHIB
MY3EMHUX TA KJITHIYHUX IITAMIB C. difficile

Boponkina 1. A., Kxeaep C. C., Bipiokosa C.B.,
Mapromenko A. M., /Iauenko B. @., [Tanuenxo JI.O.

Jep:xaBHa ycTaHoBa «IHCcTHTYT MikpoOioJorii Ta
imynoutorii im. 1. I. MeunukoBa HauionanbHoi
akajeMii MeIUYHUX HAYK YKpaiHu»

Beryn. Ha crorozni B ycbomy caiti C. difficile-
inpeknito  (CDI)  odimifiHO  po3rnsmaloTs,  SK
HO30KOMIiallbHy, IF0 TPOOJIEeMy peTeNhbHO BHUBYAIOTB,
MPOBOIATH MacIITaOHI MOHITOPHHTOBI JOCIIKEHHS.

Hus miaraoctuku CDI HUHI icCHYE TOCHTH BEMKa
KUTBKICTh PI3HOMaHITHHX TecTiB. lle muromaroreHHMA
TECT Ta peakuis HeHTpaiizauii TOKCHUHY (BH3HAuCHHS
TOKcuHy  B), JaTeKC-arrOTHHAILSL (Bu3HAYECHHS
riayraMatieriaporeHasu), IOA (BHU3Ha4eHHS TOKCHHY A
a6o A i B omuouacuo), IIJIP. Ta 3a maHuMu AESKHX
JOCIIHUKIB ~ CcaMHUM HalIillHUM, 3  IIUPOKHM
BUKOpHCTaHHsM, MeTogom jaiarHoctuku C. difficile-
iHpeKil € KympTypanbHHA MeToJ (OaKTepioNoTiYHUIN),
KA Mae BUCOKY 4yTiuBicTh [1]. ¥V Toit e yac Bimomo,
o BUAUICHHA 30ymHUKa Ta #Woro imeHTH(ikamis 0e3
BU3HAYCHHS  37aTHOCTI  NPOAYKYBAaTH  TOKCHH €
HEeIOCTAaTHIMH, a/Ke HETOKCUTCHHI IITaMA HE BiTIrparoTh
ponb y matosorii sromuHu. OTke, OaKTEepiOIOriyHHI
Meron Oe3 BH3HAYEHHS TOKCHICHHHUX BIJIACTUBOCTEH
mramy, He MOKe OyTH BHKOPUCTAHUH, SK CaMOCTIHHHIA
METOJ JIarHOCTHKH. TakuM YHHOM, JOLIIBHHM €
MOJAJIblIe BU3HAYCHHS TOKCUTEHHOCTI BUIICHHUX LITaMIB
IHIIUMY METOAaMH (HaIPUKIIa, IIUTONATOTeHHUM TECTOM
y KyabTypi KnituH) [2]. Huai B YkpaiHi cydacHi MeToan
niaraoctuku (I[TJIP, I®A Ta iH.) HEe HaOyIH JOCTATHHOTO
MOMWPEHHS y JabopaTopisx JOep)KaBHUX 3aKiIajiB
OXOPOHM 3JI0POB’A, y 3B’S3Ky 3 iX CKIAQIHICTIO Ta
KOIITOBHICTIO, KPIM TOTO BOHH HE MOXYThb 3a0e3MeUUTH
BCIX AacCIeKTiB BHUpIIICHHS Ii€i TpoOJieMHu TakuX, SK
BUBYCHHS SIKOCTEH Ta MiHJIHMBOCTI caMOro 30y HHKA.

TonoeHy ponb y matorenesi CDI Bigirpae takuii
(akTOp MATOrE€HHOCTI, SK 3[aTHICTh 30yJAHUKA 10
TOKCUHOYTBOPEHHS.

Iepum kpokom y matorenesi CDI e agresis
Oaktepiii o emiTenmialbHUX KIITHH KUMKiBHUKA. o
(hakTOpiB BIpYJCHTHOCTI, SKi 3a0€3MEUyIOTH aire3ir0 Ta
KOJIOHI3aIliF0 KUIICYHHWKA, BIIHOCATh MPOTCONITUIHI
(depMeHTH (UMCTEIHOBY TmpoTeasy), aare3uHu (OLIOK
krituan  Cwp66, Oinmok  TemoBoro moky GroEL,
¢ibponekTnH 68 kJ/la — 3B’sA3yrouMii OIJIOK), a TaKOX
komroHeHTH JTKryTuKiB FliC (¢dmarenmin) u FliD (6imox
(marensproi manku) [3-5].

Hpyra ¢a3a — me cuHTE3 IBOX EK30TOKCHHIB:
tokcuny A (TcdA) i rokcuny B (TcdB) [6].

Hocmimpkenns kinng 90-x mogatky 2000-ux pokis
peTeNIbHO PO3IIISIAIOTh POJIb TOKCUHIB Y po3BuTKY CDI Ta
HiATBEP/KYIOTh JOMIHYIOUY POJIb TOKCHHY A y ITaToreHesi
3aXBOPIOBaHHS, BKa3yloud Ha Te, 10 TOKCHMH B, 3a
BIZICYyTHOCTI TOKCHHY A, HE Ma€ HISKOTO BIUIMBY Ha
IHTaKTHY CIM30BY 000JIOHKY. lle mosicHIoBanu TuMm, IO
eniTeniagbHi KIITHHU KHIICYHUKA HE MAFOTh CIICIIU(IIHNX
peLenTopiB 10 TOKCHHY B, oTke, IPOHUKHEHHS] TOKCUHY
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B Brim6 cnm30B0i 000JIOHKH € MOMITUBHM JIMIIE 32 YMOBHU
MOTIEPETHBOTO 11 TOMTKOKEHHS TOKCHHOM A [7-10]. Humi,
LI0 TEOPII0 BIIEBHEHO CIIPOCTOBaHO. J[0BeIeHO, 1110 TOKCHH
B BHKOHY€E KIIFOYOBY POJIb y IATOTEHE31 SIK JIOKAII30BaHOT,
Tak i cuctemuoi CDI [11].

Tokcun A T1a TokcuH B MaioTe cuibHy
LUTOTOKCHYHY Ta 3anajpHy Jito. L[i TokcuHu €
(epMeHTaMu TIIIOKO3WITPaHC(epa3aMu, M0 KaTali3yloTh
iHakTHBarito 6inkiB RhO, siki BiMOBIAIOTE 32 OpraHizaIiio
AKTMHOBOTO IIMTOCKENEeTy Ta (YHKIHIO emiTeNialbHOTO
Gap’epy [12-14]. Tmoxosumupysanus 6inkis  Rho
NPU3BOAUTE N0 Je3arperamii akTHHOBOI'O LHUTOCKENETY,
30UTBIICHHI0 TPOHHUKHOCTI MeMOpaH, BTpati Oap’epHOi
¢yHKIIi, CKIICIOBaHHIO KITHH Ta IX 3arumbemi [14].
PyiiHyBaHHA emiTemianbHUX KITHH TPHU3BOIAUTH [0
MTOPYIICHHST BOIHO-EIEKTPONITHOTO OOMiHY BIIIOMY, IO
CIIpHSIE CEKpeLil pIAMHH Y KUIIKOBUH MTPOCTIp

Tokcunu C. difficile 3matui ingykyBatu amomnTo3
Ta HEKPO3 eMiTelialbHUX KIITHH, OepyTh y4acTb Yy
TKaHE3aXMCHHMX 3alajbHUX MpoOIecax, CTUMYJIIOITh
MacuBHI KJITHHHI peakuii y BUNIAA HeHTpodinbHOT
iH}iTBTpanii 3 T ABUIIIEHHAM AKTUBHOCTI Ta
BuBiTbHEeHHAM nuTOKiHIB (IL-8, IL-6, IL-1P, nefikoTpieHiB
B4, intepdepoy y) [15-16].

Omxe, pons TokcuuiB C. difficile y marorenesi
CDI wne suximkae cywmHiBiB. Cy4acHi TOCHTIKECHHS
HiITBEPDKYIOTH BaXJIUBY POJIb K TOKCHHY A, TaK i
TOKCUHY B, 1 mommpeHHs KJIIHIYHUX TPOSBIB 32 MEXi
KUIICYHUKA HA 1HII opraHu (cepiie, HUPKH, MO30K), IO
BKa3ye Ha HASBHICTh CUCTEMHOI TOKCEMII Ta rpa€ OCHOBHY
posts momo nporso3y CDI [11, 17].

VY nabopatopii aHaepoOHux indekuiin Y «IMI
HAMH» mnporsrom 2017-2019 pokiB npoBoasTHCS
JOCTIiDKEHHSI 11O BUSBIICHHIO T4 BUBUCHHIO LIUPKYJTIOI0YNX
kninivaux mramis C. difficile.

Mera. IlepeBipuT TOKCHH  TPOIYKYIOUi
BJIACTHBOCTI KJIiHIYHMX Ta My3eiHux mramis C. difficile na
PI3HUX MMOKHBHHX CEPEIOBHINAX.

Marepianu Ta MeToau

[TepeBipeHO TOKCHHIPOIYKYIOYY aKTHBHICTH 7-
MU BHIUICHUX KIIHIYHUX IITaMiB Ta 2-X My3€HHHUX.

Jisi  oTpUMaHHS TOKCHHY  MIKPOOpraHi3Mu
KyJIbTHBYBaNH Ha medinkoBomy (Liver Broth, HiMedia) ta
cepreBo-Mo3koBoMy Oyipiioni (CMB) (Brain Heart
Infusion Broth, HiMedia). ®makonm 3 MikpoOHOO
cycneHsicro KynbTuByBaiud 72 roaumu mpu 37° C B
aHaepoOHHMX yMmoBax. Yepe3 72 romamHU OakTepiaibHI
KJITHHY BUJQJISUT NUISIXOM LEHTPH(YTYBAHHS IPOTITOM
30 xB npu 8 000 06G/XB 3 HacTymHOIO (QiIbTpaLi€ro
HA/10CaJI0BO1 piguHM depe3 MeMmOpanHi ¢insrpu 0,45 pm
(Sartorius). ®inbTpaTH PO3NMBAIN y CTEPHIIBHI (IIAKOHU
JUTSI TIOAAITBIIIOTO JOCHipkeHHs [2, 18].

JletasibHy  aKTHUBHICTH BHM3HAUaIM  ILUIIXOM
BHYTPIIIHBO-TIEPUTOHIAIEHOTO BBEIEHHS Oe3MOpOTHIM
OinuM wMumam Barow 16-18 r 0,5 M1 HaTMBHUX
KyJIBTYpIbHUX (inbTpaTiB Ta (UIBTpaTiB pO3BEICHUX
(i310JI0TTYHIM PO3YHHOM.

HactynmuuMm eramoM BHpaxoBYBalM KUIBKICTH
TBapHH, 10 3aruHyiu 4epe3 18-20 roauH micist BBEICHHS
¢uteTpary. Ham, 3a meromom [18, 19] , npoBoamim
po3paxyHok LDso/mi 32 popmymoro:
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Lg LDso=— [(3.Li +0,5] x & 1)

ne  Li— KingpkicTb 3aru6imx TBapuH / 3aTaibHa KiBKICTh
TBapHH, SIKUM BBEJICHO JaHy 103Y;

i— iHAeKc (HoMep J03K);

>'Li— cyma 3nauens Li;

8 — xoeQiIieHT JTorapuMi4HOTO PO3BEICHHSI.

BusHaueHHsT BepxHbOI Ta HWXKHBOI — MeEXi
JIOBIpYOTO iHTEpBaly, B SKOMY 3 JOCTOBipHicTIO 95 %
3HAXOMUThCA AikicHe 3HayeHHs |g LDsp Bu3Hauamu 3a
(hopmymoro:

(Ig LDso)max = lg LDsg + 3G+
)

(Ig LDSO)min = Ig LDso — 0G-
ne  (Ig LDso)max Ta (Ig LDso)min — 3HAaUEHHS BEPXHBOI Ta
HIDKHBOI MEX JIOBIPUOTO IHTEPBAIY;

d — morapudM BiTHONICHHS KOXXHOI HACTYITHOT
JI034 J10 MIONIEPEAHBOT;

G+ ta G- — Tabnununi koedinienrtn [18].

Jocmian Ha TBapUHAX MTPOBOIMIIN 3TiTHO BUMOT
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10 BUKOPUCTOBYIOTHCS JUIS JOCIITHUX 1 1HITMX HAYKOBHX

i€ Ta HAYKOBO-IIPaKTHYHKMX pekomenaaniii [20-21].
CraTtuctuaHy 00poOKY OTpUMaHHX Pe3yIbTaTiB

MIPOBOJIMJIM 3a JIOTIOMOTO0 TIporpamu Statistica 6.0.

Pe3yabTaTi T206roBOpeHHs

Ha mepmiomy erami mOCHiJDKEHO JETaJlbHY Ai0
HEpO3BEJCHOI0 KyJbTypanbHoro ¢inerpary. i mporo
OimuM Oe3mopoHUM MuIiiaM Baroro 16-18 r Benu 0,5 mu
¢uteTpary (n=3, ne n — KUIBKICTH TBapHH y IpyIi Ha
KOXHUH mtam). YUepes 18 rouH OIiHIOBAH JI€TANbHY IO
ToKcuHy. DUIbTpaTH, OTpUMaHi 3 KIiHIYHKUX mTamiB C.
difficile, HE BUSBUWIN JIETaJIbHOT it TpH
BHYTpPIIIHFOUSPEBHOMY BBeJCHHI Mmmumam. Heposseneri
¢imsrpaTtH, oTpuMmani 3 myseiinux mramis C. difficile 258
Ta 281 A, BHABWIM JeTaNbHY M0 4epe3 18 romus micis
BBE/ICHHSL.

Hacrynmuum  eramom  OyjJ0  HpPUroTyBaHHS
HOCIIIIOBHUX JECATHUKPAaTHUX pO3BesieHb (inbTpaTiB Ta
BusHaueHHs LDso/Mit 3a ¢popmyiioro 2.

PesynbTati BH3HAYEHHS JICTAJbHOI aKTUBHOCTI
KyJIbTypallbHUX  (IMBTPaTIiB  MOCTIHKYBAaHUX IITaMiB
MIPEACTaBICHI HA PUCYHKY 1.

€BporeiicbK0Oi KOHBEHIIIT PO 3aXUCT XpebeTHHX TBapuH,  LDso/mu
Onarpamma pasmaxa
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Pucynok 1 — JleraibHa aKTHBHICTH KYJbTypajbHux (inbrpatie my3eiitnux mramis C. difficile (LDso/mur)

IIpoBeneHi eKcCHepUMEHTANBbHI  JTOCIIKSHHS
nokasanu, mo myseini mramu C. difficile mpoxykysanu
TOKCMHA 3 pI3HOIO JIETaJbHOIO aKTHUBHICTIO. B
KyJIbTypaJibHOMY (inbTpaTi My3eiHoro mramy Ne 258,
OTPUMaHOMY Ha NEYiHKOBOMY OyIIbiiOHI, JieTanbHa
akTHBHICTB fopiBHIoBana 7,9 LDso/mit (LDsg max= 1:5,4 mur;
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LDso min = 1:9,5 M, p = 0,05), Ha cepIiEBO-MO3KOBOMY
oynbiioni — 10,0 LDso/mi (LDsg max= 1:8,3 mur; LDsg min =
1:12,5 ™, p 0,05). Myseiinuit mram Ne 281 A
MpOAyKyBaB OifbIl aKTUBHUHA TOKCHH. Tak, JeTajpHa
aKTHUBHICTB gocsraina BiamoBigHo 12,5 LDso/Mia (LDsg max =
1:10,0 mur; LDsg min = 1:14,8 M, p = 0,05), Ta — 19,9
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LDso/MH (LDSOmax: 1217,8 MII; LDso min = 1520,5 ML, p =
0,05).

BucHoBku

dinprpatH, oTpuMani i3 kmiHiuHEX mrTamiB C.
difficile, HE BUSBUIIA JIETAJILHOT bisil npu
BHYTPILIIHFOYEPEBHOMY BBEACHHI MHILIAM, IO JA€ HaM
MO>KTHBICTD MONEPEAHBO BBAXKATH 1X HETOKCUTCHHIMH Ta
TaKMMH, 10 HE MAIOTh SMiJIEMIYHOTO 3HAUCHHSI.

Buueni my3eitni mramu C. difficile Ne 258 Ta
281 A mpoayKyBaiy JIeTabHi TOKCHHHA Pi3HOI aKTUBHOCTI.
Tokcun poaykytoda aktuBHicTh mTamy C. difficile 281 A
6yma moctoBipHo BumIo0 (p<0,05), Hix mrTamy C. difficile
Ne 258.

Ha CEepIICBO-MO3KOBOMY OynbiioHi
TOKCHHIIPOAYKYIOUa aKTHUBHICTHP 000X mTaMiB Oyia
JIOCTOBIPHO BHIIOIO, HIK HA TIEYIHKOBOMY.

Lethal activity of the museum and clinical strains of C.
Difficile

Voronkina I. A., Kheder S. S., Biryukova S. V.,
Maryuschenko A. M., Dyachenko V. F., Panchenko
L.O.

Introduction. At present C. difficile infection (CDI) is
considered to be nosocomial worldwide, this problem is
studied in depth and currently there are large-scale
monitoring studies being carried out. There is a
considerable quantity of different tests for CDI diagnosis.
These tests include the cytopathogenic test and the toxin
neutralization reaction (determination of toxin B), latex
agglutination (determination of the
glutamatedehydrogenase), ELISA test (determination of
the A or B toxins, or determination of the A and B toxins
simultaneously), PCR. At the same time, it is known that
the isolation of the agents and its identification without
determination of the ability of the latter to produce toxins
is insufficient, as the non-toxicogenic strains do not play
any role in the human pathology. The modern diagnostic
methods present in Ukraine (PCR, ELISA, etc.) have not
become widespread in the laboratories of the state health
establishments because of their complexity and cost,
moreover, they cannot provide for all aspects required for
the solution of this problem, such as the study of the
properties and variability of the agent itself. The toxins A
and B have powerful cytotoxic and pro-inflammatory
properties. These toxins are glycosyltransferase enzymes
that catalyze the inactivation of Rho proteins responsible
for actin cytoskeleton organization and epithelial barrier
function. The destruction of the epithelial cells leads to
the disruption of the water-electrolyte exchange, which
facilitates the secretion of the fluid into the intestinal
space. The modern studies confirm the important role of
both toxins A and B, and the distribution of the clinical
symptoms beyond the intestine to other organs (heart,
kidneys, brain), which points to the presence of the
systemic toxemia and plays the main role in the prognosis
of the CDI development. In the laboratory of the
anaerobic infections of the SI “IMI NAMS” in the 2017-
2019 years, studies devoted to the identification and study
of the circulating clinical C. difficile strains were carried
out. Aim of the study. To verify the toxin-producing
properties of the clinical and museum strains of C.
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difficile in different nutrient media. Materials&methods.
The toxin producing properties were verified in 7 isolated
clinical strains and 2 museum strains (C. difficile No258,
Ne281 A), obtained from the L. V. Tarasevich SISK in
1988. In order to isolate the toxin, the microorganisms
were cultivated on the liver and heart-brain broth (HBB)
in anaerobic conditions. After 72 hours of cultivation,
bacterial cells were isolated with the help of
centrifugation for 30 minutes at 8 000 rpm with the
subsequent filtration of the supernatant through 0, 45 um
membranous filters (Sartorius) [2, 18]. Lethal activity was
determined in the experiments on white mice with the
help of the LDso/ml determination method [18, 19]. The
animal experiments were carried out according to the
requirements of the European Convention of the
Protection of Vertebrate animals that are used for research
and other scientific purposes and practical scientific
recommendations [20-21]. Results&discussion. The
carried out experimental studies have shown tha the
museum strains of C. difficile produced toxins with
different lethal activity. In the cultural filtrate of the
museum strain Ne 258, obtained on the liver broth, the
lethal activity was 7,9 LDso/ml (LDso max= 1:5,4 ml; LDso
min = 1:9,5 ml, p = 0,05), on the heart-brain broth — 10,0
LD50/m| (LDso max — 118,3 mI; LDso min = 1:12,5 mI, P=
0,05). Museum strain Ne 281 A produced a more active
toxin. Its lethal activity was correspondingly 12,5
LDso/ml (LDsg max = 1:10,0 ml; LDsg min = 1:14,8 ml, p =
0,05), and — 19,9 LDso/ml (LDSOmax: 1:17,8 ml; LDso min =
1:20,5 ml, p = 0,05). Conclusion. Filtrates obtained from
clinical strains of C. difficile have not demonstrated lethal
activity after an intraperitoneal injection into mice, which
allows us to consider them non-toxicogenic in advance
and as such as those that do not have epidemic
significance. The studies museum strains of C. difficile Ne
258 and 281 A produced lethal toxins of different activity.
The toxin-producing activity of the C. difficile 281 A
strain was reliably (p<0,05) higher than that of the C.
difficile Ne 258 strain. The toxin-producing activity of
both strains was reliably higher on the heart-brain broth
compared to the data obtain on the liver broth.

Key words. C. difficile, toxin-producing activity,
nutrient media.
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