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Ciel’ prezentacie

Cielom predloZenej prezentacie je snaha upriamit
pozornost na diagnostiku tak ojedinelého ochorenia
akym je alimentarny botulizmus. Dal$im z cielov je
upozornit na nevyhnutnost zlepSenia diagnostickych
postupov a najma ich zjednotenia v ramci Slovenskej
republiky v suspektnych pripadoch botulizmu.




Clostridium botulinum

baktérie Clostridium botulinum su grampozitivne striktné anaeroby
tvoriace spory

rozdelené do skupin I. — V. podla typov toxinov, ktoré produkuju

pre cloveka predstavuju najvacsie riziko kmene zaradené do skupin
l. (proteolytické) a Il. (neproteolytické), nakolko len u nich bola
zaznamenana produkcia toxinov typov A, B, E a F asociovanych s
potravinovymi otravami

optimalna rastova teplota proteolytickych kmenov C. botulinum
zaradenych do skupiny I. je medzi 35 -40°C

teplotné optimum neproteolytickych kmenov zo skupiny Il. je o
nieco nizsie, konkrétne 28 — 30°C; minimalna rastova teplota
proteolytickych kmenov bola stanovena na 10 - 12°C, u
neproteolytickych kmenov na 3,3°C!!!



Botulizmus

je paralytické zivot ohrozujuce ochorenie spdsobené
neurotoxinmi produkovanymi Clostridium botulinum skupin |-
IV, C. baratii a C. butyricum

skoré stanovenie diagnozy zavisi najma na klinickom obraze
ochorenia no laboratorny dbkaz a dosetrenie
epidemiologickych suvislosti su taktiez nevyhnutnostou na
potvrdenie diagnozy u suspektnych pripadov

existuje velmi vysoka variabilita v ramci klinickych prejavov
ochoreni, rozna zavaznost klinického priebehu v zavislosti od
pozitého mnozstva botulinového toxinu

najzavaznejsie pripady si vyzaduju dlhodobu hospitalizaciu ako
aj umelu plucnu ventilaciu (nie zriedka aj niekolko mesiacov),
nas pacient 1196 hod./ - cca 50 dni



(A05.1) Incidencia botulizmu / Slovenska republika, 10 rokov
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Zdroj udajov: www.epis.sk

2012 — 1 pripad Zilinsky kraj

2015 — 3 pripady, 2 x Zilinsky kraj, 1 x Banska Bystrica




Klinické Setrenie

12.08.2015: 42-roCny muz prijaty na oddelenie neurologie,
Fakultna nemocnica F. D. Roosevelta v Banskej Bystrici
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cicerovej natierky na veceru

vyslovené podozrenie na alimentarny botulizmus

nasledujuci den bol pacient v désledku upadnutia do komy prelozeny na
oddelenie JIS

liecba pozostavala najma z podpory dychania a intravendzneho podania
polyvalentného antibotulinového séra

nanestastie vzorky séra a stolice neboli odobraté

odobraty vyplach zaludka: 48 hodin po objaveni sa priznakov ochorenia, tyzden
uskladneny pri teplote 4°C (pokus na mysiach bol negativny) Statni zdravotni
ustav Ostrava



Epidemiologické Setrenie

13.08.2015: epidemiolégovia vykonali Setrenie v rodine
pacienta

podla slov pacienta a jeho matky, ktora s nim zije v jednej
domacnosti, bola v uzavretych obaloch cicerovej natierky
pritomna produkcia plynu

zaroven boli odobraté vzorky na analyzu (medzi nimi aj 3
prazdne obaly cicerovej natierky)

dorucenie vzoriek na OLM s poziadavkou vykonat
mikrobiologické vysetrenie zamerané na Clostridium
botulinum

epidemioldgovia upovedomili Statnu‘veterindrnu-a
potravinovu spravu Slovenskej republiky

http://www.psylife.eu/about/public/epidemiology/



L aboratorne setrenie

na diagnostiku Clostridium botulinum bola pouzita kombinacia
kultivacnych a molekularno-biologickych metdd

kultivacia bola vykonana podla modifikovaného postupu
popisaneho v norme STN EN ISO 7937:2005 (,,Horizontalna metoda
stanovenia poctu baktérii Clostridium perfringens. Metoda pocitania
koldnii“)

multiplex PCR na dbkaz génov zodpovednych za produkciu toxinu A,
B, E a F bola vykonand podla STN P CEN ISO/TS 17919:2013 (,,PCR
reakcia na dokaz patogénov z potravin. Dokaz klostridii
produkujucich botulinovy neurotoxin typu A, B, E a F“)

dalSie molekularno=biologické analyzy ako aj sekvenovanie boli
vykonané v spolupraci s Robert Koch Institute v Berline, Nemecko



L aboratorne setrenie

3 prazdne obaly z cicerovej natierky a 9 originalnych neotvorenych
vzoriek

13.08.2015: modifikovana STN EN ISO 7937:2005 na kultivacny dokaz
klostridii

17.08.2015: typicka morfoldgia Clostridium spp.

18.08.2015: subkultivacia, po kultivacii na TSC agare, typické
subterminalne ulozené spory, farbenie podla Grama

na zaklade kultivacie, mikroskopie a klinicky stanovenej diagndzy zaver:
suspektné Clostridium botulinum

Kmene zamrazené na -80°C az do 28.09.2015

28.09.2015: rekultivacia zamrazenych kmenov

1.10.2015: multiplex PCR podla STN P CEN ISO/TS 17919:2013
(Clostridium botulinum type A POZITIVNE)

API 20A na detekciu anaerébnych mikroorganizmov: Clostridium
botulinum/sporogenes

29.10.2015: kmene odoslané na dalsSiu analyzu do Robert Koch Institute



Obr. 1: Obaly z natierky




Obr. 2: A. Kultivacia na TSC (Tryptose Sulphit Cycloserin )
agare, typickd morfolégia Clostridium spp.,B.Spory po
kultivacii na TSC agare,typické subterminalne ulozenie spor,
farbenie podla Grama



Obr. 3: Vysledok PCR 1) a 8) Molekulovy standard; 2) Vzorka; 3) - 6)
Pozitivne kontroly: 3) C. botulinum serotype A; 4) C. botulinum
serotype B; 5) C. botulinum serotype E; 6) C. botulinum serotype F;
7) Negativna kontrola




Konfirmacia laboratornych vysledkov

29.10.2015: zaslanie vzoriek na dalsiu analyzu do Robert Koch
Institute - Centre for Biological Threats and Special Pathogens,
Berlin

11.11.2015: Potvrdenie nasich vysledkov z Robert Koch Institute
POZITIVNE CLOSTRIDIUM BOTULINUM TYP A!l!

Clostridium botulinum type A S DOKAZANOU PRODUKCIOU
TOXINU

8.2.2016: Clostridium botulinum subtype A3 s dokazanou
produkciou toxinu
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Prof, Dr. C, Klement/Dr. L, Mad'arova
HAunkority of Public Health BanskaBystraca
Department of Medical Microbsology
Cesta k nemaocnici 25
975 56 BanskaBysirica
Slovakia

E-mail: cynl dement@vbbsk; iy madarove @b,y

Laboratory Analysis Report
Foodborne botulism, chickpea spread (AMabio)
Sarir Resgonal Autharity of Public Health BanskaBystrica,

Bormiriay Seriir
Dingrass or L aboratory Confirmation of Clostraium borulnum
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Dear Prof, Dr. Klement, dear Dr. Mad ‘srove} dear colleagues,

Please find below our laboratory analysis on the abowve menboned
samples.

Methads
Isolates were cultured in TPGY medsum under anaerobic conditions at

checked tor punity on lactose egg yolk agar plates. Typical morpholegy for
€. botulinumy' C. sporagenss was observed for all three Eolstes. Mote that
diflerert morphology ol 122311223) and 1224 was observed (see

Appendia A below). A single colony (1516801, 1516801, 15170-01) was
selected for turther characterisation.

Selected codonies were grown in TPGY medium for 16 h, Bactenia and
supernatants were separated by centrifugation and DNA was isolated with
Qiagen DNeasy Blood & Tissue Kit according to the manufacture’s
instruction lor Gram-posinve bacteria. DNA was subjected to quantitative
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ROBERT KOCH INSTITUT

TagMan PCR (gPCR) for bont'A. bovt /B, bont /E. and bort /F genes [1]
and lor the ntnd gene |Z], which serves as a surrogate marker for
Eotulinum-newrotoxin-producing  Ciostridiu spp. (C bowdinum Group
1=V, C. barati, C. betyicus).

165 rRMA was partially sequenced [3] and compared to the MCBI
Genbank entries.

Culture supernatonts were tested by multiplex ELISA (Lumnines xbAP
technodogy.  unpublished) for  the  expression of BoNT/A  and
haemagglutinees {HAI3, HATD).

Brssuils;

Isolate = = gPCR  ELISA ELISA  ELISA 165

Bon/ABEF nminh  BoNT/A  HAIY  HATD

Isclates 1223 and 1223) were found to be posative for bornt/A and ntndr
genes and showed toxin production, Isolate 1224 was negative in both
qgPCR and ELISA.

Megatree ELISA data for haemagglutinins HA33 and HATO point towards
a bortfA located within a AaorfX cluster [4) which can be found for
borti A2, A3, A4, A, A8 and some AT (including all A1(B)) strains. in here
BoMT/A 15 released associated with the NTNH in the M-complex [5].
Whereas bamt'AS and most A1 strains are located within the fgrorfd
cluster and thus producing the more potent lage Lcomplex containing
NTMH and haemagglutining [5.7].

Irrespective of its reduced oral toxicity BaNT/A trom Aok’ cluster
strains (e.g. BoNT/AZ, A3 or AB} has been involved in foodbome
beotuslism outbreaks worldwide [8:10].

165 rRNA sequence (parteal, 950-1000 nt) was in agreement (=29%) with
C botubnum Group | or £ spovogenss, which are  almost
indestinguishable [4]. lor all theee isolates (ncl. 12241).

Taken together, isolates 1223 and 1223 are confirmed as C. bofingm
Ty A Strains presumable in an Aoy chuster.

MK
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Whereas isolate 1224 has to be considered as a C. sporogenes strain.

Please don't hesitate to contact me for any further information.

Responsible scientist:
Dr. Martin Dorner

Yours sincerely,

Vo =IF ~me

i.A.  Dr.Martin Dorner

Deputy Head ZBS3
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Appendix A:

Colony morphology on lactose egg yolk agar
1223

1224
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porovnanie sekvencie s databazou
NCBI Genbank database (National
Center for Biotechnology).

Sekvencia aminokyselin: 100 %
identicka s kmenom BoNT/A3
CDC54054 (JX110955), pévodom z
Argentiny

Luguez, C.; Raphael, B.H.; Joseph,
L.A.; Meno, S.R.; Fernandez, R.A.;
Maslanka, S.E: Genetic diversity
among Clostridium botulinum
strains harboring bont/A2 and
bont/A3 genes. Appl Environ
Microbiol 2012, 78, 8712-8718.
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Isolates 1223 and 1223 were found to have the identical bomf/A

sequence. The sequence was 100% identical to BoN?{AS of strain
CDC54054 (JX110955) from Argentinian soil [2] and closely related to
other Bo sequences like the one of strain Loc aree. The strain
Loch Maree resulted from an outbreak at Loch Maree, Scotland in 1922
involving wild duck pate [3]. It was so far the only outbreak involving
BoNT/A3. All other published BoNT/A3 sequences originate from
Argentina [2]. Figure 1 shows the Neighbor-joining Tree for BoNT/A
sequences (incl. Genbank No), subtypes and selected strain names.

Alignment of BONT/A protein

| 1223

WIS CDCS4054 A3
| 0049 Loch Maree
EUMINE
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Zavery

na zaklade nasSich skusenosti s diagnostikou pripadu
alimentarneho botulizmu chceme zdOraznit
nevyhnutnost zjednotit a zlepsit diagnostiku a
interpretaciu laboratornych vysledkov na narodnej
urovni

nevyhnutnostou je zlepsenie spoluprace medzi rezortmi

akreditacia laboratornych postupov
STN EN ISO/IEC 17 025:2005

dogetrenie povodu.ciceru - dovezeny .z CR-ale pévod z
krajin Juznej Ameriky:(Brazilia-resp-Atrgentina)

pacienta uznala kemisia socialhej poistovne invalidnym
na zaklade prekonaneho alimentarneho-botulizmi



Dakujem za pozornost’
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