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IEVADS
Darba aktualitate

Jersinioze ir partikas infekcija, kuru izraisa divas jersiniju sugas — Yersinia
enterocolitica patogénie biotipu un serogrupu varianti, ka ari Yersinia pseudotuberculosis.
Jersinioze ir tre$a biezak sastopama bakteriala partikas infekcija Eiropas Savieniba, kuru
registré arT Latvija un jersiniozes gadijumu skaits cilvéku vidii miisu valsti bija no vienam
lidz Cetriem saslimSanas gadijumiem uz 100 000 iedzivotaju laika no 2006. lidz 2010.
gadam (EFSA, 2006, EFSA, 2011, LIC, 2010).

Cilveki visbiezak inficgjas ar jersiniozes ierosinatajiem, lietojot uzturd
nepietiekami termiski apstradatu cukgalu un subproduktus (Tauxe et al., 1994, Ostroff et
al., 1994, Huovinen et al., 2010). Izradas, ka ctkas var parnésat patogénas jersinijas
kliniski neslimojot (Andersen, 1991, Martinez et al., 2010a’b). Nobarojamam ciikam
patog€nas jersinijas izoleétas no limfatiskajiem audiem, bet visbiezak jersiniozes
ierosinataju klatbiitne konstatéta ctiku miksto auksléju mandelés (tonsilla veli palatini,
turpmak teksta — auksléju mandeles) (Nesbakken et al., 2003, Giitler et al., 2005,
Nesbakken et al., 2006).

Cuku, patogéno jersiniju parnésataju, kausana var apdraudét kautproduktu
mikrobiologisko droSumu (Kapperud, 1991), jo jersiniozes ierosinataji no primaram
lokalizacijas vietam var noklit uz liemeniem un plai¢iem, ka arT razoSanas vidé (Andersen,
1991, Fredriksson-Ahomaa et al., 2001°). Jersiniozes ierosinataji ir izturigi pret zemam
temperatiram, kuras izmanto galas industrija produkcijas uzglabaSanai, un patogénas
jersinijas sp€j vairoties uz kautproduktu virsmam, sasniedzot infekciozo devu (Andersen,
1991, Logue et al., 1996). Tapéc galas piesarnojums ar patog€niem nav pielaujams, jo
kontaminéta produkcija ir potenciali bistama patérétajiem (Fredriksson-Ahomaa et al.,
1999, Fredriksson-Ahomaa et al., 2006°).

Sakara ar problémas nopietnibu, Eiropa veikti vairaki pétjjumi, lai apzinatu
jersiniozes ierosinataju izplatibu ciiku kautproduktos primaras raZoSanas limeni un
mazumtirdzniecibas vietas (Kapperud, 1991, Fredriksson-Ahomaa et al., 2006%, Laukkanen
et al.,, 2008, Laukkanen et al., 2009). Rezultati liecina, ka patogéno jersiniju izplatiba
partikas aprité ir aktudla probléma Eiropas méroga (Fredriksson-Ahomaa et al., 2006%).
Jaatzime, ka Latvija p&tjjumi par jersiniozes ierosinataju izplatibu ciiku kautproduktos nav
veikti, tacu ta varétu biit aktuala probléma art miisu valsti.

Patogénas jersinijas parasti atrodas maza skaitd kontaminéta materiala, kas norada
uz probléemam patogéna izol€sanai no izmekl€jama materiala (Fredriksson-Ahomaa,
Korkeala, 2003). Tapéc ir nepiecieSams salidzinat pieejamas mikrobiologiskas metodes, lai
atklatu, kuras no tam ir piemeérotakas jersiniozes ierosinataju klatbutnes noteikSanai ctiku
kautproduktos. Nemot véra plasu nepatogéno jersiniju izplatibu apkartéja vide,
mikrobiologiskas metodes ir nepiecieSams papildinat ar molekularas biologijas metodem,
tadgjadi, iegustot priekSstatu par Latvija sastopamo jersiniju patogenitates TpaSibam
(Fredriksson-Ahomaa, Korkeala, 2003, VonAltrock et al., 2010).

Tadel, musu darba meérkis bija noteikt patogé€no jersiniju sastopamibu ciiku
kautproduktos un kautuvju vidé un noskaidrot atSkiribas jersiniozes ierosinataju izplatiba
dazadas Latvijas kautuves.



Promocijas darba uzdevumi

1. Noteikt patogéno jersiniju sastopamibu ciiku auksléju mandelés dazadas Latvijas
kautuves.

2. Noskaidrot patogéno jersiniju sastopamibu ciiku liemenos un plucos dazadas
kautuves.

3. Izpétit patogeno jersiniju sastopamibu kautuvju vide.

4. lzanalizét patogéno jersiniju izoléSanas metozu efektivitati, izmekl&jot ctku
auksl&ju mandeles, liemenu un plicu paraugus.

Darba zinatniska novitate

1. Pirmo reizi Latvija tika veikti p&tfjumi par patog€no jersiniju sastopamibu ciiku
kautproduktos, ka art kautuvju vidg.

2. Salidzinata patogeéno jersiniju sastopamiba ctku auksl&ju mandel@s, ciiku liemenos,
pli¢os un razosanas vide kautuves Latvijas apstaklos.

3. Salidzinata dazadu patogéno jersiniju izoléSanas metoZu efektivitate, pielietojot tas
jersiniozes ierosinataju klatbtitnes noteikSanai ctiku kautproduktos.

4. Pirmo reizi veterinarmedicina Latvija jersiniju patogenitates noteikSanai tika
izmantotas molekularas biologijas metodes.

Pétijumu rezultatu aprobacija

Petijumu rezultati aprobéti sekojosas starptautiskas zinatniskas konferences:

1. Terentjeva M., Bérzin$ A. Prevalence of Yersinia enterocolitica in the environment
of slaughterhouse. BALTFOOD 2011, 5th Baltic Conference on Food Science and
Technology “Innovations for food science and production”, 5-6th May, 2011,
Jelgava, Latvia.

2. Terentjeva M., Liepin$ E., Bérzins A. Different prevalence of yersiniae on pig
carcasses in three slaughterhouses in Latvia. International Scientific Conference
”Animals. Health. Food Hygiene”, 29th October, 2010, Jelgava, Latvia.

3. Terentjeva M., Bérzins A., Liepin$ E. Prevalence of Yersinia enterocolitica 4/0:3
in pig tonsils and by-products in two slaughterhouses in Latvia. International
Scientific Conference ,Implication of Different Production Technologies on
Animal Health and Food Products Quality Indices”, 4-5th December, 2008,
Sigulda, Latvia.

4. Terentjeva M., Bérzin$ A., Liepin$ E. Prevalence of pathogenic Yersinia spp. on
by-products, carcasses and tonsils. International Scientific Conference ”Animals.
Health. Food Hygiene”, 14th November, 2008, Jelgava, Latvia.



5. Terentjeva M., Bérzin$ A., Liepin$ E. Incidence of Yersinia enterocolitica 4/0:3 in
Latvian Pigs at slaughtering. International Scientific Conference ,,Research for
Rural Development”, 16-18th May, 2007, Jelgava, Latvia.

6. Terentjeva M., Bérzin$ A., LiepinS E. A pilot study on occurrence of Yersinia
enterocolitica and Yersinia pseudotuberculosis in Latvian pigs at slaughtering.
SAFEPORK 2007: 7th International Symposium on the Epidemiology and Control
of Foodborne Pathogens in Pork, 9-11th May, 2007, Verona, Italy.

7. Terentjeva M., Bérzin$ A., Liepins . Occurrence of Yersinia species in slaughtered
pigs’ tonsils of Latvian origin. International Scientific Conference “Animals.
Health. Food Hygiene”, 10th November, 2006, Latvia.

Darba apjoms: promocijas darbs noforméts 132 lappusé€s un sastav no anotacijas, ievada,
literatiras apskata, darba metodikas, pé&tijumu rezultatiem, diskusijas, secinajumiem,
ieteikumiem praksei un izmantotas literatiiras saraksta.

MATERIALS UN METODES

Pétijuma veikSanai tika izvélétas piecas kautuves, Kkuras atrodas Latvijas
Republikas teritorija Kurzemes (kautuve C un E), Vidzemes (kautuve B) un Zemgales
(kautuve A un D) regionos un ir paklautas Partikas un veterinara dienesta (PVD)
uzraudzibai. Visas kautuves izmekl&jumiem tika nonemti ciku auksl&ju mandelu paraugi,
bet kautuvés A, B un C arT liemenu un placu virsmu, ka arT uznémumu vides paraugi.

Paraugu izmekléSanas metodes, jersiniju kultliru izoléSana un identifikacija tika
apgiita Helsinku universitates Veterinarmedicinas fakultates Partikas un vides higi€nas
departamenta. Kautuvés iegiitic paraugi sagatavoti pétfjumiem un izmeklI&ti Latvijas
Lauksaimniecibas universitates (LLU) Veterinarmedicinas fakultates Partikas un vides
higi€énas institita Partikas higiénas laboratorija. Jersiniju patogenitates noteikSana ar
polimerazes kédes reakcijas (PCR) metodi veikta Partikas drosibas, dzivnieku veselibas un
vides zinatniska institita ,,BIOR” Dzivnieku slimibu diagnostikas laboratorijas
Virusologijas nodalas Molekularbiologisko izmekl&jumu laboratorija.

Petijuma iesaistitajas kautuvés ciiku kauSana notika pe&c visparpienemtas
tehnologijas, ieklaujot apdullinasanu, atasinoSanu, plauc€Sanu, atsaroSanu, svilinasanu,
puléSanu un evisceraciju, ar tai sekojoSo kautproduktu veterinaro ekspertizi. Kautuvés A, B
un C kauSanas jauda bija vidgji 50 ciikas stunda, bet kautuvés D un E Iidz 25 cikam
stunda.

Ciiku auksléju mandelu, liemenu, plac¢u un vides paraugu nonemsana

Kopuma izmeklgjumiem tika nonemti 971 paraugs, tostarp ciiku auksl&ju mandelu
(n=502), plicu virsmu (n=315), liemenu virsmu (n=90) un kautuvju vides (n=64) paraugi.
Ciku mandelu paraugi ievakti kautuvés A, B, C, D un E, savukart, liemenu, plti¢u un vides
paraugi kautuvés A, B un C ar kauSanas jaudu vidgji 50 ciikas stunda.

Ciku aukslégju mandelu, liemenu un placu virsmu paraugi tika nopemti ciku
kausanas laika, kautproduktus parvietojot pa zemgriestu sliezu celiem, posma no
evisceracijas lidz veterinaras ekspertizes veikSanas vietai. Uznémuma vides paraugu



nonemsana notika kautuves tiraja zona posma no evisceracijas lidz kautproduktu primaras
apstrades vietali.

Ciku aukslgju mandelu paraugi tika nonemti talit péc evisceracijas un krasu
dobuma organu iznemsanas. Auksl&ju mandelu paraugi tika atdaliti no pli¢iem kautuvés A
un C, savukart, kautuvés B, D un E no galvam, kausanas tehnologiju atSkiribu d&]. No
cukam, kuru izcelsme bija viena novietne, tika nonemti divi Iidz 20 ciiku auksl&ju mande]u
paraugi. Ar sterilu skalpeli mandeles aseptiski tika atdalitas no apkartgjiem audiem.
Kopuma tika nonemti 502 Latvijas izcelsmes ciku auksléju mandelu paraugi no nokautam
ciikam, kuras piegadaja kauSanai no 53 dazadam ctku novietném. Dzivnieku izcelsme bija
attiecigi Kurzemes (n=152), Latgales (n=90), Vidzemes (n=136) un Zemgales (n=124)
regioni.

Liemenu un placu paraugi tika nonemti no ciku liemeniem un placiem péc
evisceracijas. Paraugi no liemeniem ieglti péc liemenu parzagésanas pusliemenos,
savukart, paraugi no pli¢iem ievakti péc to izvietoSanas uz plicu apstrades Iinijas un
novirziSanas p&ckauSanas veterinarajai ekspertizei. Paraugu nonemsSanai tika izmantoti
sterili marles tamponi ar izmé&riem 5XS5cm (SIA Olko, Latvija), kuri pirms lietoSanas
aseptiski tika samitrinati sterila 0.9% NaCl skiduma (B. Braun Melsungen AG, Vacija).
Katra liemena un plii¢u virsmu parauga nonems$anai izmantots viens tampons, ar kuru tika
apstradats 20 cm? virsmas laukums. Kopuma katra no kautuvem tika nogemti 30 liemenu
un 105 placu virsmu paraugi.

Virsmas paraugi no liemeniem tika nonemti no divam paraugu nemsanas vietam —
galvas zemzokla limfmezgla apvidus un kriisu dobuma 1.-5. ribas apvidus. Plic¢u virsmu
paraugi tika iegiiti no septinam vietam - méles, plausu kranialas daivas, plausu kaudalas
daivas, sirds, diafragmas, aknam un nierém. Kautuvé A visi paraugi nonemti pliic¢iem
atrodoties uz parstrades linijas, savukart, kautuvés B un C nieru paraugi iegliti nierém
atrodoties subproduktu kast€s. Diafragmas paraugi kautuvé B ievakti no liemeniem, bet
kautuvé C no diafragmas audiem, tiem atrodoties subproduktu kastes.

Vides paraugi tika ievakti ar 0.9% NaCl (B. Braun Melsungen AG, Vacija)
samitrinatiem steriliem marles tamponiem ar izmériem 5X5cm (SIA Olko, Latvija). Katrai
vides paraugu nemsanas vietai tika izlietots viens tampons, ar kuru tika apstradats 20 cm?
virsmas laukums. Kopuma tika nonemti 19, 26 un 19 uznémuma vides paraugi kautuveés A,
B un C attiecigi.

Vides paraugi izmekl&tajas kautuves tika nonemti no darba virsmam pliicu sadales
telpa (n=5), durvim (n=4), darba piederumu galdiem (n=3), kausanas zales gridam (n=12),
izlietném (n=4), kautproduktu kastem (n=7), veterinaras ekspertizes platformas gridam
(n=4), aukstuma kastem (n=4), akiem (n=5), naziem (n=4), personala cimdiem (n=4),
prieksautiem (n=4) un darba apaviem (n=4).

Nopemtie ciiku aukslgju mandelu, liemenu, pliicu un vides paraugi tika ievietoti
paraugu nemsanas maisinos un, izmantojot termosomu, triju stundu laika no to
nonemsanas briza nogadati laboratorija.

Pirms izmekl€juma uzsaksanas paraugu maisins ar ciku auksl&ju mandelu audiem
tika aseptiski atvérts, un ar steriliem instrumentiem mandeles tika atpreparétas no
apkartgjiem audiem. Auksléju mandelu audi parnesti stomahera maisina un iesverti, lai
izmekl&jamo audu daudzums butu 10 g (svari Boeco, precizitate 610g+0.01 g Vacija).
Mandelu audiem, liemenu, plac¢u virsmu un vides paraugiem tika pievienoti 90 ml peptona



mannitola zults salu buljona (PMB, bakteriologiskais peptons, OXOID, Basingstoke,
Lielbritanija; mannitols, zults sali N0.3, Na,HPQOy4, Scharlau Chemie S.A., Spanija). Ctku
auksléju mandelu paraugu PMB buljona pirms izmekl&§jumiem homogeniz&jam ar
stomahera palidzibu 60 sekundes.

P&c parauga sagatavosanas, to inkub&jam vienu stundu 22 °C temperatiira, bakteriju
Stnu atdzivinasanai.

Patogéno jersiniju kultiiru izoléSana un identifikacija

Paraugu testéSanai izmantojam visparatzitos Standartus ,,Partikas un dzivnieku
baribas mikrobiologija - Iesp&jami patogénas bakterijas Yersinia enterocolitica
konstatéSanas horizontala metode” (ISO, 2003) un ,,Yersinia enterocolitica. NoteikSana
partika” (NCFA, 1996).

Pamatojoties uz augstakminéto standartu prasibam, jersiniju izol€Sanai izmantojam
tieSas parsésanas, selektivas bagatinasanas un aukstas bagatinasanas metodes.

Jersiniju izoléSanai ar tie$as parséSanas metodi, 0.1 ml izmeklgjama materiala
uzséts uz cefsulodina-irgasana-novobiocina agara (CIN, Yersinia selective agar, OXOID,
Basingstoke, Lielbritanija).

Jersiniju izoléSanai ar selektivas bagatinaSanas metodi, 0.1 ml izmekl€jama
materiala parnests 9 ml irgasana-tikarcilina-kalija hlorata selektivo barotni saturo$a
mégene (ITC, Fluka, Sveice). ITC buljons tika inkubéts 48 stundas 25 °C temperatiira. Péc
inkub&sanas 0.1 ml ITC buljona uzsgjam uz CIN agara.

Aukstai bagatinasanai ctiku auksléju mandelu, liemenu virsmu, plicu virsmu vai
vides paraugi PMB buljona tika ievietoti inkub&sanai 4 °C temperatiira. Péc septinam 14
un 21 inkub&Sanas dienam, 0.1 ml izmekl&jama materiala uzséjam uz CIN agara platém.
Parsgjot izmeklgjamo materialu uz CIN agara plateém péc 14. un 21. inkub&Sanas dienas,
veicam to apstradi ar 0.5% KOH skiduma blakus mikrofloras inhib&sanai. Apstradei ar
KOH, mé&genei ar 4.5 ml svaigi pagatavota 0.5% KOH skiduma, pievienojam 0.5 ml
izmekl&jama materiala. M&genes saturs sakratits ar ,,vortex” tipa kratitaja palidzibu 20
sekunzu laika no materiala pievienosanas briza, un 0.1 ml materiala nekavgjoties uzsg€jam
uz CIN agara platem.

Inokulétais CIN agars inkubéts 30 °C temperatiira, un mikroorganismu augsana
CIN agara plates verteta péc 24 un 48 inkub&Sanas stundam, ar merki atlasit
mikroorganismus ar  jersinijam  raksturigu  koloniju morfologiju  turpmakiem
izmeklgjumiem. Raksturigas Y. enterocolitica 4/0:3 kolonijas bija 2-3 mm, bet
Y. pseudotuberculosis 0.5-1 mm diametra ar spilgti sarkanu centru un baltu apmali, ko
bakterijas veidoja péc 24 inkub&Sanas stundam.

No katras CIN agara plates tika izv€l&tas tris kolonijas ar jersinijam raksturigu
morfologiju, kuras pars€jam uz neselektivo triptona sojas agaru (TSA, Trypton Soya Agar,
OXOID, Basingstoke, Lielbritanija). TSA plates tika ievietotas inkub&Sanai 24 stundas
30 °C temperatira. Péc inkub&Sanas tika veikta izolatu primara apstiprinasana, veicot
oksidazes un urinvielas hidrolizes reakciju noteikSanu. Oksidazes reakcija tika veikta un
nolasita saskana ar razotaja pievienotu instrukciju, iedalot izolatus oksidazes-negativos un
oksidazes-pozitivos. Urinvielas hidrolizes reakcijas noteikSanai tika izmantots urinvielu



saturo$s agars (Urea agar base, OXOID, Basingstoke, Liclbritanija), kur$ péc inokulésanas
tika inkub&ts 24 stundas 30 °C temperatira. Par pozitivu reakciju liecindja barotnes krasas
izmainas no dzeltenas uz sartu, savukart, ja barotnes krasa palika nemainiga vai spilgti
dzeltena, reakcija tika vertéta ka negativa. Ja primaras identifikacijas rezultata tika
konstatétas oksidazes-negativas, ureazes-pozitivas baktériju kultaras, tad talak tika veikta
So kultiiru biokimiska apstiprinasana sugas noteiksanai.

Jersiniju kultiiru apstiprinasanai izmantojam API 20E biokimisko testu komplektus
(BioMérieux, Marcy I’Etoile, Francija), kurus inokul&jam saskana ar raZotaja pievienotu
instrukciju, inkubgjot 30 °C temperatara. Y. enterocolitica kultiras izoléSanas gadijuma
tika veikta to biotipu un serogrupu noteikSana.

Y. enterocolitica biotipi noteikti péc Wauters et al. (1987) aprakstitas metodikas,
ievérojot LVS ISO 10273:2003 prasibas Y. enterocolitica identifikacijai. Kopuma tika
noteikta pirazinamidazes aktivitate, lipazes aktivitate, salicina, ksilozes un trehalozes
fermentacijas spéjas, ka ari indola reakcija.

Serogrupu noteikSanai tika izmantoti Y. enterocolitica O:3, 0:8, 0:9, O:5 un O:27
monoklonalie antiserumi (Sifin, Vacija) un tests izpildits saskana ar razotaju pievienotu
instrukciju.

Lai parbauditu izoléto Y. enterocolitica 4/0:3 kultiru patogénitati un veikto
mikrobiologisko metozu korektumu, tika veikta izolatu testésana ar PCR metodi, nosakot
hromosomalo virulences faktoru klatbiitni (ail géna klatbuitni) (Nakajima et al., 1992).

Datu statistiska apstrade

Petijumu rezultatu iegito datu statistiskai apstradei izmantojam SPSS 13.0
programmatiirl. No ciiku auksl&ju mandelém, liemeniem un pliciem iegiito nepatogéno un
patogéno jersiniju sastopamibas atSkiribu aprékinasanai izmantots Hi-kvadrata tests.
Patogéno jersiniju izoléSanas metozu rezultatu salidzinaSanai, izmeklgjot ciiku auksl&ju
mandeles un kautproduktu paraugus, izmantoti Hi-kvadrata tests un Kohrana Q tests.
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PETIJUMA REZULTATI UN DISKUSIJA

Patogéno jersiniju sastopamiba dazadas kautuves
kauto ciiku auksléju mandelés

No ciku auksl&ju mandelém tika izol€tas nepatogénas un patogénas jersinijas, kuru
sastopamiba bija attiecigi 0.2% un 38%. P&tjjuma rezultati liecina, ka cikas aukslgju
mandel@s parnesa patogénas jersinijas biezak neka nepatogénas, 11dz ar to ctukas jauzskata
par patogéno jersiniju potencialiem rezervuariem. Nepatogénas un patog€nas jersinijas
izol€tas no ciiku mandelém ar1 iepriek$g€jos petijumos, un patog€no jersiniju sastopamiba
bija augstaka neka nepatogéno jersiniju sastopamiba (Niskanen et al., 2002, Korte et al.,
2004).

Patogéno jersiniju pozitivo ciiku auksléju mandelu paraugu skaits ir paradits
1. tabula.

1. tabula/ Table 1
Patogeéno jersiniju sastopamiba ciiku auksléju mandelés

The prevalence of pathogenic yersiniae in pig tonsils

Ciiku izcelsmes Cuku aukslgju Patogéno jersiniju

Regions/ | novietnu skaits/ Kautuve mand;:il;ilt);raugu pozsli‘ilggf[)sp(zl/re)l}lgu
Region | No. of farms of | Slaughterhouse . . !

ia oridin No. of pig tonsil No. of positive
pig org samples samples (%)

Kurzeme 17 A C,D 152 59 (39)°
Latgale 8 A B, C 90 60 (67)°
Vidzeme 17 A, B,C E 136 29 (21)°
Zemgale 11 A B,C 124 44 (36)°
5&%‘]‘/ 53 5 502 192 (38)

- at8kiribas patogéno jersiniju sastopamiba nokauto ciku auksléju mandelés no Kurzemes un Zemgales
regioniem nebija butiskas (p>0.01)/ differences in the prevalence of pathogenic yersiniae in pig tonsils
samples from Kurzeme and Zemgale regions were not significant (p>0.01)

- patogéno jersiniju sastopamiba nokauto ctiku auksl&ju mandelés no Vidzemes regiona bija butiski
zemaka neka to sastopamiba nokauto ciiku auksl&ju mandelés no Latgales un Kurzemes regioniem
(p<0.01)/ the prevalence of pathogenic yersiniae in pig tonsil samples from Vidzeme was significantly
lower that the prevalence in pig tonsil samples from Latgale and Kurzeme regions (p<0.01)

- patogéno jersiniju sastopamiba nokauto ctiku aukslgju mandelés no Latgales novada bija butiski augstaka
neka nokauto ciku aukslgju mandelés no Kurzemes, Vidzemes un Zemgales regioniem (p<0.05)/ the
prevalence of pathogenic yersiniae in pig tonsil samples from Latgale was significantly higher than in
pig tonsils from Kurzeme, Vidzeme and Zemgale regions (p<0.05)

Vislielakais patogéno jersiniju pozitivo ciku auksléju paraugu skaits (60) tika
konstatéts nokautam cikam, kuras piegadatas kausSanai no Latgales regiona ciiku
saimniecibam. Savukart, viszemakais ciiku auksléju mandelu pozitivo paraugu skaits (29)
identificéts nokautam ctkam, kuras piegadatas kautuvei no Vidzemes regiona. Atskiribas
patogeéno jersiniju sastopamiba ciuku auksl€ju mandelu paraugos bija biitiskas, un patogéno
jersiniju sastopamiba ciiku aukslé§ju mandel@s, ievaktas no nokautam cukam, kuras
piegadaja kausSanai no Latgales regiona saimniecibam, bija bitiski augstaka neka ctku
aukslgju mandelu paraugos, iegiitiem no dzivniekiem, kurus piegadaja kausanai no
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Kurzemes, Vidzemes un Zemgales regionu saimniecibam (p<0.05). Turpretim patogéno
jersiniju sastopamiba cliku auksl&ju mandelés no Vidzemes regiona saimniecibam bija
butiski zemaka neka to sastopamiba ciiku auksléju mandelés no Latgales un Kurzemes
regionu saimniecibam (p<0.01).

No ciiku auksl&ju mandelém tika izol&tas divas patogénas — Y. enterocolitica biotips
4, serogrupa O:3 un Y. pseudotuberculosis, ka ari viena nepatogéna — Y. Kristensenii
jersiniju suga. Jersiniju pozitivos paraugos (193) visbiezak (173) tika konstatSta
Y. enterocolitica 4/0:3, bet vismazak (1) - Y. Kkristensenii Kklatbiitne. Visam
Y. enterocolitica 4/0:3 kultiram konstatéjam ail géna klatbiitni, kas norada, ka izol&tas
kultiiras ir cilvékiem patogénas.

Cukas uzskata par primaro Y. enterocolitica 4/0:3 avotu, tapéc ciku mandelgs
novéro augstu Y. enterocolitica 4/0:3 sastopamibu (Fredriksson-Ahomaa et al., 2000%).
Savukart, savvalas dzivnieki ir primarais Y. pseudotuberculosis avots, bet ciikas inficgjas ar
jersiniozes ierosinataju, nonakot tiesa vai netiesa kontakta ar parnésatajiem (Fredriksson-
Ahomaa et al., 2009°). Lidz ar to, miisu pétijuma Y. pseudotuberculosis bija mazak
sastopama ctku auksléju mandel@s, salidzinajuma ar Y. enterocolitica 4/0:3. Ari citi
zinatnieki konstatgja, ka Y. enterocolitica 4/0:3 ir biezak sastopama ciku auksl&ju

mandelgs, saHdzinag ma Y. pseudotuberculosis (Nesbakken, Kapperud, 1985, Fredriksson-
Ahomaa et al.,2007°, Kechagia et al., 2007, Martinez et al., 2009, Martinez et al., 2010%).

Y. enterocolitica 4/0:3 bija izplatitaka starp patogénam jersiniju sugam ciku
auksl&ju mandelu paraugos, kuri tika nonemti no nokautam ctiikam no Kurzemes, Latgales,
Vidzemes un Zemgales regionu saimniecibam (1. attgls).

70 1 00

2
1Jd

No. of positive samples (%)

30
20
O
| 1

Kurzeme Latgale Vidzeme Zemgale

0 .

Pozitivo paraugu daudzums (%)

Regions/ Region
B} emrerocolitica 4/0:3 QY pseudotuberculosis
1. att. Yersinia enterocolitica 4/0:3 un Yersinia pseudotuberculosis sastopamiba ciiku

auksléju mandelés dazados Latvijas regionos

Fig. 1. The prevalence of Yersinia enterocolitica 4/0:3 un Yersinia pseudotuberculosis
in pig tonsils from Latvian regions

Visaugstaka Y. enterocolitica 4/0:3 sastopamiba tika konstatéta nokautiem
dzivnieckiem, kuru izcelsme bija  Latgale (66%). Savukart, viszemaka
Y. enterocolitica 4/0:3 sastopamiba bija nokauto ciiku auksléju mandelés no Vidzemes
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regiona (20%). Visaugstaka Y. pseudotuberculosis sastopamiba tika identificéta nokautam
ctiikam, Kuras tika piegadatas kautuvém no Kurzemes regiona (7%). Turpretim viszemako
Y. pseudotuberculosis sastopamibu novérojam nokautam ctkam, kuru izcelsme bija
Latgales un Vidzemes regioni (1% katra no regioniem).

Arl Fredriksson-Ahomaa et al. (2000%) zinoja par regionalam atikiribam
Y. enterocolitica 4/0:3 sastopamiba ciiku aukslégju mandelés, kam par pamatu bija
patogéno jersiniju pozitivo vai negativo ciiku ganampulku esamiba dotaja regiona. Tomé&r
McNally et al. (2004) un Kechagia et al. (2007) nekonstatgja biitiskas atskiribas jersiniozes
ierosinataja izplatiba starp regioniem, pé&tot Y. enterocolitica sastopamibu cikam
Lielbritanija un Griekija.

Patogénas jersinijas tika konstatétas ciiku aukslgju mandelés kautuvés A, B, C, D
un E un to sastopamiba ir paradita 2. tabula.

2. tabula/ Table 2
Yersinia enterocolitica 4/0:3 un Yersinia pseudotuberculosis pozitivo ciiku auksléju
mandelu paraugu skaits dazadas kautuves

An amount of Yersinia enterocolitica 4/0:3 and Yersinia pseudotuberculosis positive pig
tonsils samples in different slaughterhouses

Ciku Ciiku aukslgju mandelu pozitivo paraugu skaits
Cuku auksl&ju (%)/
Kautuve/ izcelsmes | mandelu No. of positive pig tonsil samples (%)
Slaughter | "OYietau | paraugu
house skalts/_ skalts/_
No. of pig | No. of pig | Y. enterocolitica 4/0:3 | Y. pseudotuberculosis
farms tonsil
samples
A 27 285 109 (38)* 14 (5)
B 15 118 25 (21)° 1(1)
C 8 69 32 (46)° 0 (0)
D 2 20 3 (15) 4 (20)
E 1 10 4 (40) 0 (0)
Kopa/
Total 53 502 173 (34) 19 (4)

- Y. enterocolitica 4/0:3 sastopamiba ciiku auksléju mandel@s kautuvés A un C bija biitiski augstaka neka
ciiku auksléju mandelés kautuvé B (p<0.05)/ the prevalence of Y. enterocolitica 4/0:3 in pig tonsil
samples was significantly higher in slaughterhouses A and C than in slaughterhouse B (p<0.05)

- Y. enterocolitica 4/0:3 sastopamiba ctiku auksl&ju mandelés kautuvé B bija butiski zemaka neka cuku
auksl&ju mandelés kautuvés A un C (p<0.05)/ the prevalence of Y. enterocolitica 4/0:3 in pig tonsil
samples was significantly lower in slaughterhouse B than in slaughterhouses A and C (p<0.05)

°- atskiribas Y. enterocolitica 4/0:3 sastopamiba ciiku auksl&ju mandelés kautuvés A un C nebija biitiskas

(p>0.05)/ differences in the prevalence of Y. enterocolitica 4/0:3 in pig tonsil samples in slaughterhouses
A and C were not observed (p>0.05)

Vislielakais Y. enterocolitica 4/0:3 pozitivo ciiku auksl&ju mandelu paraugu skaits
tika identificéts kautuvé C, kur 32 no 69 paraugiem bija pozitivi. Viszemakais
Y. enterocolitica 4/0:3 pozitivo ciiku auksléju mandelu paraugu skaits tika konstatéts
kautuvé D, kur tris no 20 paraugiem bija pozitivi. Kopuma Y. enterocolitica 4/0:3
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sastopamiba ciikam, kautam kautuvés A un C, bija bitiski augstaka neka cukam, kautam
kautuveé B (p<0.05).

Vislielakais Y. pseudotuberculosis pozitivo cuku auksléju mandelu paraugu skaits
tika konstatéts kautuvé D, kur cCetri no 20 paraugiem bija pozitivi. Viszemakais
Y. pseudotuberculosis pozitivo ciku auksléju mandelu paraugu skaits tika identificéts
kautuvé B, kur viens no 118 paraugiem uzradija jersiniozes ierosinataja klatbhtni
(2. tabula).

Ari Fredriksson-Ahomaa et al. (2000%) un Korte et al. (2004) konstatgja, ka pastav
butiskas atSkiribas Y. enterocolitica 4/0:3 izplatiba starp kautuvém Somija. Fredriksson-
Ahomaa et al. (2000%) secinaja, ka atSkiribas Y. enterocolitica 4/0:3 sastopamiba starp
kautuvém ir saistita ar jersiniozes ierosinatajiem infic€tu vai neinficétu ciku kauSanu
attiecigaja kautuve. Jaatzime, ka Niskanen et al. (2002) sava pétijuma konstatja, ka
Y. pseudotuberculosis sastopamiba ciikam bija no 0% lidz 10% dazadas kautuvés Somija.
Niskanen et al. (2002) uzskatija, ka par c€loni dazadai Y. pseudotuberculosis sastopamibai
kautuves ir atSkiriga Y. pseudotuberculosis izplatiba ciiku ganampulkos Somijas teritorija.

Patogenas jersinijas ciiku liemenos un pliicos dazadas kautuves

No ciku liemenu un pliicu virsmu paraugiem izol€jam nepatogénas un patogénas
jersinijas. Nepatogéno jersiniju sastopamiba uz liemenu virsmam (52%) bija augstaka neka
to sastopamiba uz placu virsmam (23%).Turpretim patogéno jersiniju sastopamiba uz
plicu virsmam (16%) bija augstaka neka jersiniozes ierosinataju sastopamiba uz liemenu
virsmam (9%) (3. tabula).

3. tabula/ Table 3
Nepatogéno un patogéno jersiniju pozitivo paraugu skaits
ciiku liemenos un plicos

An amount of non-pathogenic and pathogenic yersiniae positive
pig carcass and pluck samples

Kautprodukti/ Paraggu Nepatogénas _Jersinlga_s/ Patogéne‘tg Jersin_ljgs/
Skaits/ Non-pathogenic yersiniae Pathogenic yersiniae
Slaughter ¢ oy o — o
roducts No. o Pozitivo paraugu skaits (%)/ | Pozitivo paraugu skaits (%)/
P samples | No. of positive samples (%) | No. of positive samples (%)
Liemenis/ a b
Carcass 90 47 (52) 8(9)
Placi/ Plucks 315 73 (23)° 51 (16)°
Kopa/ Total 405 120 (30)° 59 (15)°

- atSkiribas nepatogéno jersiniju sastopamiba starp liemeniem un plii¢éiem bija biitiskas (p<0.05)/
differences in the prevalence of non-pathogenic yersiniae between carcasses and plucks were significant
(p<0.05)

- atSkiribas patogéno jersiniju sastopamiba uz plic¢iem un liemeniem nebija butiskas (p>0.05)/ differences
in the prevalence of pathogenic yersiniae between plucks and carcasses were not significant (p>0.05)

- nepatogéno jersiniju sastopamiba uz liemeniem un placiem bija bitiski augstaka neka patogéno jersiniju
sastopamiba (p<0.05)/ the prevalence of non-pathogenic yersiniae on carcasses and plucks was
significantly higher than the prevalence of pathogenic yersiniae (p<0.05)

b

c

Vislielakais nepatogéno jersiniju pozitivo paraugu skaits tika izolets no placu
virsmam, kur 73 paraugi bija pozitivi. Savukart, viszemakais nepatogéno jersiniju pozitivo
paraugu skaits tika identificéts uz liemeniem, kur 47 paraugi bija pozitivi. Jaatzimé, ka
atSkiribas nepatogéno jersiniju sastopamiba uz liemeniem un plii¢iem bija butiskas
(p<0.05).
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Vislielakais patogéno jersiniju pozitivo paraugu skaits tika identificéts uz placu
virsmam, kur jersiniozes ierosinataju klatblitne konstatéta 51 parauga. Vismazakais
patogéno jersiniju pozitivo paraugu Skaits tika izoléts no liemenu virsmam, kur astoni
paraugi uzradija jersiniozes ierosinataju klatbutni. Tomer bitiskas atSkiribas starp
jersiniozes ierosinataju sastopamibu liemenu un placu virsmu paraugos netika konstatétas
(p>0.05). Kopuma nepatogéno jersiniju sastopamiba paraugos no liemenu un pliacu
virsmam bija butiski augstaka neka patogé€no jersiniju sastopamiba (p<0.05).

Liemenu un plicu virsmu paraugos bija sastopamas Cetras nepatogénas -
Y. enterocolitica biotips 1A, Y. frederiksenii, Y. intermedia un Y. kristensenii un divas
patogénas — Y. enterocolitica 4/0:3 un Y. pseudotuberculosis jersiniju sugas. Jaatzimé, ka
visam Y. enterocolitica 4/0:3 kultiram konstatéjam ail géna klatbitni, kas norada, ka no
liemeniem un pluciem izol&tas kultiiras ir cilvékiem patogénas. Nepatogénas jersinijas ir
plasi izplatitas apkart§ja vide, lidz ar to tas var€ja noklut uz liemeniem un pliaciem to
primaras apstrades laika. Savukart, kontaminacija ar patogé€nam jersinijam vargja rasties
ciku kauSanas laika no Y. enterocolitica 4/0:3 vai Y. pseudotuberculosis pozitivam
auksl&ju mandelém. Nepatogéno un patogéno jersiniju klatbiitni liemenos un placos ir
aprakstijusi ari citi pétnieki, un tas saskan ar misu pétijuma rezultatiem (Aldova,
Svandova, 1984, Harmon et al., 1984, Fukushima 1985, Fredriksson-Ahomaa et al., 2004,
Bonardi et al., 2007, Laukkanen et al., 2009).

Nepatogénas jersinijas un Y. enterocolitica 4/0:3 izolgjam no ciku liemenu
virsmam galvas zemzokla limfmezgla apvidi un no krasu dobuma 1.-5. ribas apvida
(2. attels).
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p? Galva zemzokla limfmezgla apvidus/ Krasu dobums, 1.-5. ribas apvidus

region of Inn. submandibulares on pig head thorax, region of I-V costae

Parauga nonemsanas vieta/ Sampling site
O Nepatogénas jersinijas B Y. enterocolitica 4/0:3
Non-pathogenic yersiniae
2. att. Nepatogéno jersiniju un Yersinia enterocolitica 4/0:3 sastopamiba uz ciiku
liemenu virsmam

Fig. 2. The prevalence of non-pathogenic yersiniae and Yersinia enterocolitica 4/0:3 on
pig carcasses

Nepatogeénas jersinijas tika izolétas no galvas zemzokla limfmezgla apvidus un
krasu dobuma 1.-.5. ribas apvidus virsmu paraugiem biezak neka patogénas. Savukart,
nepatogeéno jersiniju sastopamiba galvas zemzZokla limfmezgla apvidi (56%) bija augstaka
neka nepatogé€no jersiniju sastopamiba krisu dobuma 1.-5. ribas apvidid (49%). Art
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Y. enterocolitica 4/0:3 klatbutne galvas zemzokla limfmezgla apvida (11%) bija novérota
biezak neka krtsu dobuma 1.-5. ribas apvida (7%).

Jersinijas tika izol&tas no ciiku liemenu virsmam kautuvés A, B un C. Nepatogéno
jersiniju klatbiitne tika konstatéta galvas zemzokla limfmezgla un kriSu dobuma 1.-5. ribas
apvidus virsmu paraugos kautuvés A, B un C. Y. enterocolitica 4/0:3 tika izoléta no galvas
zemzokla limfmezgla apvidus un kriiSu dobuma 1.-5. ribas apvidus virsmu paraugiem
kautuvé A un no galvas zemzokla limfmezgla apvidus virsmu paraugiem kautuvé B.
Y. enterocolitica 4/0:3 klatblitni nekonstatéjam galvas zemzokla limfmezgla apvidus

paraugos kautuvé C un krasu dobuma 1.-5. ribas apvidus virsmu paraugos kautuvés B un
C.

Nepatogéno jersiniju un Y. enterocolitica 4/0:3 pozitivo paraugu skaits ctku
liemenu virsmu paraugos ir paradits 4. tabula.

4. tabula/ Table 4

Nepatogeéno jersiniju un Yersinia enterocolitica 4/0:3 pozitivo paraugu skaits ciiku
liemenu virsmu paraugos kautuveés A, B un C

An amount of non-pathogenic yersiniae and Yersinia enterocolitica 4/0:3 positive pig
carcass samples in slaughterhouses A, B and C

Kautuve/ Slaughterhouse
A | B | C
Pozitivo paraugu skaits (%)/ No. of positive samples (%)
Paraugu veids/ | __ . 8| o - , 3 - , 8| &
Samplingsitt | S 25238 S | $2|628 S0 | 22|62 8 5
581285 80| 258|222 80| 28 |2228| 80
SC|5E8 £ | 25|55 £Y | 25 |5Eg ET
s2|Z252 ° $2 |42 2 s2 1252 °
o Sl > o Sl > o S| >
o o o
Galva zemzokla
limfmezgla
apvidus/ 10 10
Head, Inn. 15 | 5(33) | 4(27) 15 (67) 1(7) 15 (67) 0 (0)
submandibulares
regio
Kriisu dobums 1.-
5. ribas apvidus/
Thorax, IF-)V 15 | 5(33) | 3(20) 15 9(60) | 0(0) 15 8(53) | 0(0)
costae
Kopa/ Total 30 [10(33)* 7(23)] 30 [19(63)*] 1(3) 30 |18(60)° 0(0)

butiskas atSkiribas nepatogé€no jersiniju sastopamiba starp kautuvéem A, B un C netika konstatétas
(p>0.05)/ significant differences in the prevalence of non-pathogenic yersiniae between
slaughterhouses A, B and C were not observed (p>0.05)

— butiskas atskiribas starp nepatogéno jersiniju un Y. enterocolitica 4/0:3 sastopamibu ciuku liemenos
kautuvé A netika konstatetas (p>0.05)/ significant differences between the prevalence of non-
pathogenic yersiniae and Y. enterocolitica 4/0:3 on pig carcasses in slaughterhouse A were not
identified (p>0.05)

Vislielakais nepatogéno jersiniju pozitivo paraugu skaits uz cuku liemenu virsmam

tika konstatéts kautuvé B, kur 19 no 30 paraugiem bija pozitivi. Viszemakais nepatogéno
jersiniju pozitivo paraugu skaits uz ciiku liemenu virsmam tika novérots kautuvé A, kur 10
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no 30 paraugiem uzradija nepatogéno jersiniju klatbutni. Tomér biitiskas atskiribas
nepatogeno jersiniju sastopamiba starp kautuvém A, B un C netika konstatetas (p>0.05).
Savukart, vislielakais Y. enterocolitica 4/0:3 pozitivo paraugu skaits bija kautuvé A, kur
septini no 30 paraugiem bija pozitivi. Viszemakais Y. enterocolitica 4/0:3 pozitivo
paraugu skaits tika identificéts kautuvé B, kur viena no 30 paraugiem bija konstatéta
jersiniozes ierosinataja klatbitne.

Analizgjot kausanas procesa norisi iepriekSminétajas kautuves, konstatgjam, ka dala
no auksl&ju mandelu audiem palika pie liemena péc evisceracijas kautuvé A. Nemot véra,
ka ctikas Latvija parnésa Y. enterocolitica 4/0:3 auksl&ju mandel@s, jersiniozes ierosinatajs
no primaras lokalizacijas vietas vargja noklut uz citam liemena dalam, arm zemzokla
limfmezgla apvidii krusteniskas kontaminacijas rezultata no auksléju mandelém. Ari
Nesbakken (1988) un Borch et al. (1996) zinoja, ka rikles audu atdaliSana kopa ar auksl&ju
mandelém parasti notiek evisceracijas laika, tom&r mandelu un rikles audi var netikt
atdaliti pilniba. Auksléju mandelu neatdaliSana varja veicinat jersiniozes ierosinataja
nok]asanu uz blakuseso$ajiem audiem, ari zemzokla limfmezgla apvida (Nesbakken et al.,
2003).

Jersiniju klatbiitne konstatéta ari uz placiem. Nepatogénas jersinijas no pliciem
tika izolétas no mé&lém, plausu kranialam daivam, plausu kaudalam daivam, sirdim,
diafragmam, aknam un nierém. Ari patogénas jersinijas tika konstatétas uz mélém, plausu
kranialam daivam, plausu kaudalam daivam, sirdim, diafragmam, aknam un nierém.

Y. enterocolitica 4/0:3 sastopamiba pliicos bija 14%, kur 45 no 315 paraugiem tika
konstatéta jersiniozes ierosinataja klatbiitne. Savukart, Y. pseudotuberculosis sastopamiba
bija 2%, kur sesi no 315 paraugiem bija pozitivi (5. tabula).
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5. tabula/ Table 5
Yersinia enterocolitica 4/0:3 un Yersinia pseudotuberculosis
pozitivo paraugu skaits pliicos

Number of Yersinia enterocolitica 4/0:3 and Yersinia pseudotuberculosis
positive pluck samples

Parauga nemsanas vieta/ Paraugu Pozittvo paraugu skaits (%)/

skaits/ No. of positive samples (%)
Sampling site No. of Y. enterocolitica .

samples 4/0°3 Y. pseudotuberculosis

Meéle/ Tongue 45 17 (38)° 0 (0)

Plausu kraniala daiva/

Lung, lobus craniales 45 5(11) 2(4)

Plausu kaudala daiva/

Lung, lobus caudales 45 3(7) 0(0)

Sirds/ Heart 45 6 (13) 1(2)

Diafragma/ Diaphragm 45 4(9) 0 (0)

Aknas/ Liver 45 7 (15) 3(7)

Nieres/ Kidney 45 3(7) 0 (0)

Kopa/ Total 315 45 (14)° 6 (2)°

®_ Y. enterocolitica 4/0:3 sastopamiba uz mélem bija bitiski augstaka neka Y. enterocolitica 4/0:3

sastopamiba uz plausam, sirdim, diafragmam, aknam un nierém (p<0.05)/ The prevalence of
Y. enterocolitica 4/0:3 on tongues was significantly higher than on lungs, lobus craniales et caudales,
hearts, diaphragms, livers and kidneys (p<0.05)

— Y. enterocolitica 4/0:3 sastopamiba plucos bija butiski augstaka neka Y. pseudotuberculosis sastopamiba
(p<0.01)/ The prevalence of Y. enterocolitica 4/0:3 on plucks was significantly higher that the
prevalence of Y. pseudotuberculosis (p<0.01)

Vislielakais Y. enterocolitica 4/0:3 pozitivo paraugu skaits tika konstatéts uz
méleém, kur 17 no 45 paraugiem bija pozitivi. Viszemakais Y. enterocolitica 4/0:3 pozitivo
paraugu skaits tika noveérots uz plausu kaudalam daivam un nierém, Kur trijos no 45
paraugiem, katra paraugu nemsanas vieta tika konstatéta Y. enterocolitica 4/0:3 klatbiitne.
Jaatzime, ka atSkiribas Y. enterocolitica 4/0:3 izplatiba bija bitiskas un jersiniozes
ierosinataja sastopamiba uz meélém bija butiski augstaka neka uz plausam, sirdim,
diafragmam, aknam un nierém (p<0.05).

Vislielakais Y. pseudotuberculosis pozitivo paraugu skaits (trfis no 45) tika
konstat&ts uz aknam, turpretim viszemakais — uz sirdim (viens no 45 paraugiem pozitivs).
Kopuma Y. enterocolitica 4/0:3 pozitivo paraugu daudzums pliacos bija butiski augstaks
neka Y. pseudotuberculosis pozitivo paraugu daudzums (p<0.01).

Visaugstaka Y. enterocolitica 4/0:3 sastopamiba uz mélém, salidzinajuma ar citam
paraugu nemsanas vietam, aprakstita ari Fredriksson-Ahomaa et al. (2001%) p&tijuma. Ja
cuka ir patogé€no jersiniju parnésataja, tad tas mutes dobums parasti ir kontaminéts ar
patogénam jersinijam (Nesbakken et al., 1988). So apsvérumu dél, uz ciiku mélém
noveérojam visaugstako Y. enterocolitica 4/0:3 sastopamibu salidzinajuma ar citam
paraugu nemsanas vietam. Y. enterocolitica 4/0:3 tika izoléta no ciku mélém kautuvés ari
citu autoru petijumos (Nesbakken et al., 1988, Fredriksson-Ahomaa et al., 2001).

18



Patogénas jersinijas tika izoltas no placiem kautuvés A, B un C. Jersiniozes
ierosinataji tika konstatéti uz mélém, plausu kranialam daivam, plausu kaudalam daivam,
sirdim, diafragmam, aknam un nierém kautuvé A. Patogéno jersiniju klatbiitne tika
identificéta uz meélém, plausu kranialam daivam, plausu kaudalam daivam, Sirdim,
diafragmam un aknam kautuvé B, ka arT uz mélém kautuvé C. Patogénas jersinijas netika
izol€tas no nieru virsmu paraugiem kautuvé B, ka ari no plausu kranialo daivu, plausu
kaudalo daivu, sirzu, diafragmu, aknu un nieru paraugiem kautuvé C (3. attéls).
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3. att. Patogéno jersiniju sastopamiba placos kautuvés A, B un C

Fig. 3. The prevalence of pathogenic yersiniae on plucks
in slaughterhouses A, B and C

Visaugstaka patogé€no jersiniju sastopamiba uz mélém (53%), plausu kranialam
daivam (40%), sirdim (33%), diafragmam (20%), aknam (53%) un nierém (20%) bija
kautuvé A. Savukart, viszemaka patogéno jersiniju sastopamiba Uz melém (27%) bija
kautuvé C, bet uz plausu kranialam daivam (7%), plausu kaudalam daivam (13%), sirdim
(13%), diafragmam (7%) un aknam (13%) - kautuvé B.

No patogénam jersiniju sugam Y. enterocolitica 4/0:3 tika izoléta no méleém,
plausu kranialam daivam, plausu kaudalam daivam, sirdim, diafragmam, aknam un nierém
kautuvé A, ka ar1 no mélém, plausu kranialam daivam, plauSu kaudalam daivam, sirdim,
diafragmam un aknam kautuvé B. Y. enterocolitica 4/0:3 tika konstatéta tikai uz mélém
kautuvé C. Jersiniozes ierosinataja klatbtitne netika konstatéta uz nierém kautuvé B, ka ar1
uz plausu kranialam daivam, plausu kaudalam daivam, sirdim, diafragmam, aknam un
nierém kautuvé C (4. att.).
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Fig. 4. The prevalence of Yersinia enterocolitica 4/0:3 on plucks in
slaughterhouses A, B and C

Visaugstaka Y. enterocolitica 4/0:3 sastopamiba tika konstatéta uz melém (53%),
plausu kranialam daivam (27%), sirdim (27%), diafragmam (20%), aknam (33%) un
nierém (20%) kautuvé A. Savukart, visaugstaka jersiniozes ierosinataja sastopamiba Uz
plausu kaudalam daivam (13%) bija kautuvé B. Viszemaka Y. enterocolitica 4/0:3
sastopamiba tika novérota uz mélém (27%) kautuvé C, bet uz plauSu kranialam daivam
(7%), sirdim (13%), diafragmam (7%) un aknam (13%) kautuvé B. Viszemaka jersiniozes
lerosinataja sastopamiba uz plausu kaudalam daivam (7%) bija kautuveé A.

Otra patogéna jersiniju suga - Y. pseudotuberculosis tika izoléta no plausu
kranialam daivam, sirdim un aknam kautuvé A, bet jersiniozes ierosinataja klatbiitni
nekonstatgjam uz mélém, plausu kranialam daivam, diafragmam un nierém.
Y. pseudotuberculosis netika izoléta no pluac¢iem kautuvés B un C. Visaugstako
Y. pseudotuberculosis sastopamibu kautuvé A novérojam uz aknam (20%). Salidzinosi
zemaka jersiniozes ierosinataja sastopamiba bija uz plausu kranialam daivam (13%), bet
viszemaka — uz sirdim (7%).

Kopuma Y. enterocolitica 4/0:3 sastopamiba ctiku pliicos un liemenos kautuvé A
bija butiski augstaka neka kautuvés B un C (p<0.05). Tas norada, ka pastav art uzn€mumu
ieksgjie faktori, kuri var ietekm@t patogéno jersiniju noklisanu liemenos un plii¢os. Nemot
vera, ka galvenais patogéno jersiniju avots liemenu un plicu kontaminacijai ir ciku
auksl&ju mandeles (Fredriksson-Ahomaa et al., 2000°, Fredriksson-Ahomaa et al., 2001°,
Laukkanen et al., 2009), to iznemsSana ar plii¢iem, ka tas notika kautuvé A, var veicinat
patogéna nokliiSanu uz liemeniem un plii¢iem. Viszemako patogé€no jersiniju sastopamibu
meés noverojam ciiku plicos un liemenos kautuvés B un C, kur plii¢u iznemSana notika
vairakos posmos, pakapeniski atdalot audus vai organus, vai atstajot atseviskus organus vai

audus (diafragma un nieres) pie liemena.

A1l citi pétnieki noradija, ka aukslgju mandel]u atdaliSanai un pliicu iznemsSanas
tehnikai ir ietekme uz patogéno jersiniju izplatibu placos un liemenos (Andersen et al. ,
1991, Christensen, Liithje, 1994). Andersen et al. (1991) konstat&ja, ka Y. enterocolitica
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4/0:3 sastopamiba diafragmas audos palielinas veicot plicu izpemsSanu ar méli un auksl&ju
mandelém. Savukart, Y. enterocolitica 4/0:3 sastopamiba diafragmas audos samazinajas
atdalot méli un auksl&ju mandeles no plic¢u komplekta, pirms tie saskaras ar diafragmu
(Andersen et al., 1991).

Patogenas jersinijas kautuvju vide

Jersinijas tika izol&tas no kautuvju vides paraugiem un to sastopamiba bija 55%, no
tiem nepatog€no jersiniju sastopamiba bija 52% un patogé€no jersiniju sastopamiba 3%
(6. tabula).

6.tabula/Table 6
Nepatogeénas un patogénas jersinijas kautuvju vide

Non-pathogenic and pathogenic yersiniae in environment of the slaughterhouse

Paraugu Pozitivo paraugu skaits (%)/
Parauga nemsanas vieta/ Skaits/ No. of pOSitive Samples (%)
Nepatogeénas Patogenas
Sampling site No.of jersinijas/ jersinijas/
samples Non-pathogenic Pathogenic
yersiniae yersiniae
Uznémuma telpas un aprikojums/ Plant rooms and equipment
Darba virsma/ Work surface 5 3 (60) 1 (20)
Durvis/ Door 4 2 (50) 0 (0)
Darba piederumu galds/
Table for work equipment 3 2(67) 0(0)
Grida kaus$anas zalé/ Floor in
the slaughterhouse hall 12 6 (50) 1(8)
Izlietne/ Sink 4 4 (100) 0 (0)
Kastes kautproduktiem/
Box for slaughter products ! 1(14) 0(0)
Veterinaras ekspertizes
veiksanas platformas grida/
Floor of meat inspection 4 4 (100) 0(0)
platform
Darba riki/ Work tools
Aukstuma kastes/
Box for cold storage 4 2 (50) 0(0)
Akis/ Hook 5 1 (20) 0 (0)
Nazis/ Knife 4 0 (0) 0 (0)
Darba apgerbs/ Work cloths
Cimdi/ Gloves 4 1 (25) 0 (0)
PriekSauts/ Apron 4 3 (75) 0 (0)
Darba apavi/ Footwear 4 4 (100) 0 (0)
Kopa/ Total 64 33 (52) 2(3)
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Visaugstaka nepatogéno jersiniju sastopamiba (100%) tika konstatéta uz izlietném,
veterinaras ekspertizes veikSanas platformu gridam un darba apavu virsmu paraugos.
Viszemaka nepatogéno jersiniju sastopamiba (14%) tika novérota uz kautproduktu kastem.
Visizplatitakas patog€nas jersinijas bija uz darba virsmam, un to sastopamiba bija 20%.
Savukart, visretak patogénas jersinijas tika izolétas no kauSanas zales gridam, un to
sastopamiba bija 8%.

Kopuma visaugstaka jersiniju sastopamiba (67%) bija darba apgérba paraugos, kur
astoni no 12 paraugiem bija pozitivi. Viszemaka jersiniju sastopamiba tika konstatéta darba
riku paraugos (33%), kur trs no deviniem paraugiem bija pozitivi.

Kautuvju vides paraugos bija sastopamas Cetras nepatogénas - Y. enterocolitica
biotips 1A, Y. frederiksenii, Y. intermedia un Y. kristensenii un viena patogéna —
Y. enterocolitica 4/0:3 jersiniju sugas.

Nepatogenas jersinijas ir plasi izplatitas apkartgja vide, lidz ar to, nepatogéno
jersiniju nokltsanu uzpémumu vid€ var sekmét vairaki faktori — dzivnieku higiéna, telpu
higiénas uzturéSanas procediru kvalitate, dzivnieku kautproduktu primaras parstrades
higieénas kvalitate. IepriekSminétie faktori var ietekm&t ari telpu un iekartu higi€nas
stavokli kopuma (Gill, Jones, 1995, Sammarco et al., 1997). Nepatogénas jersinijas N0
kautuvju vides paraugiem tika izoltas ari ieprieks$€jos pétijumos (Gill, Jones, 1995,
Sammarco et al., 1997).

Y. enterocolitica 4/0:3 var izplatities kautuves vidé krusteniskas kontaminacijas
rezultata no nokauto Y. enterocolitica 4/0:3 pozitivo dzivnieku aukslgju mandelém un
kontamin&tiem liemeniem un plac¢iem (Fredriksson-Ahomaa et al., 2000%). Nesbakken
(1988) un Fredriksson-Ahomaa et al. (2000°) ir konstatgjusi Y. enterocolitica 4/0:3
klatbutni kautuves paraugos no kauSanas zales gridas un darba virsmam, kas atbilst miisu
pétijuma rezultatiem par piesarnpojuma lokalizaciju kautuvju vide.

Nepatogénas jersinijas kautuvju vides paraugos tika konstatétas uznémumos A, B

un C, savukart, patogénas jersinijas no vides paraugiem tika izolétas tikai kautuvé A
(7. tabula).
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7. tabula/ Table 7

Nepatogeéno jersiniju un Yersinia enterocolitica 4/0:3 pozitivo paraugu skaits

raZoSanas vides paraugos kautuves A, B un C

Number of non-pathogenic yersiniae and Yersinia enterocolitica 4/0O:3 positive samples
in the plant environment in slaughterhouses A, B and C

Kautuve/
Slaughterhouse

Paraugu skaits/
No. of samples

Pozitivo paraugu skaits (%)/
No. of positive samples (%)

Nepatogénas
jersinijas/ Non-

Y. enterocolitica

jas/ Non- 4/0:3
pathogenic yersiniae

A 19 10 (53)° 2 (11)

B 26 14 (54)° 0 (0)

C 19 9 (47)° 0(0)

Kopal Total 64 33 (52)° 2 (3)

& atskiribas nepatogéno jersiniju pozitivo paraugu daudzuma starp kautuvém A, B un C nebija biitiskas
(p>0.01)/ differences in the amount of non-pathogenic yersiniae positive samples between
slaughterhouses A, B and C were not significant (p>0.01)

Vislielakais nepatogéno jersiniju pozitivo paraugu skaits (14 no 26 paraugiem
pozitivi) tika Konstatéts kautuvé B. Viszemakais nepatogéno jersiniju pozitivo paraugu
skaits tika noveérots kautuvé C (devini no 19 paraugiem bija pozitivi). Tomér atskiribas
nepatogeéno jersiniju sastopamiba starp kautuvém A, B un C nebija bitiskas (p>0.01).
Y. enterocolitica 4/0:3 no uznémuma vides paraugiem izolgjam tikai kautuvé A (divi no 19
paraugiem bija pozitivi).

Nepatogeénas jersinijas izoléjam no darba virsmam, darba piederumu galda,
kausanas zales gridam, izlietném, aukstuma kastes, cimdiem, priekSautiem un darba
apaviem kautuvé A. Savukart, nepatogénas jersinijas nekonstatéjam durvju, kautproduktu
kastes, aka un naZu paraugos kautuvé A. Nepatogéno jersiniju klatbiitne kautuvé B
identificgéjam darba virsmu, durvju, darba piederumu galda, kauSanas zales gridu, izlietnes,
veterinaras ekspertizes veikSanas platformas gridam, aku, priekSauta un darba apavu
paraugos. Tomér nepatogeénas jersinijas netika izoletas kautuveé B, izmeklgjot kautproduktu
kastes, aukstuma kastes, naza un darba cimdu paraugus. Nepatogénas jersinijas tika
konstatétas paraugos no kauSanas zales gridam, izlietnes, kautproduktu kastém, veterinaras
ekspertizes veikSanas platformas gridam, aukstuma kast€m, priekSauta un darba apaviem
kautuvé C. Nepatogeénas jersinijas netika izol&tas no durvju, darba instrumentiem galda,
aku, naza un cimdu paraugiem kautuveé C (8. tabula).
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8. tabula/ Table 8

Nepatogeénas jersinijas razoSanas vides paraugos kautuves A, B un C

Non-pathogenic yersiniae in environment in the slaughterhouses A, B and C

Parauga nonemsanas Paraugu skaits/ pozitivo paraugu skaits (%)/
L No. of samples/ No. of positive samples (%)
vieta/
sampling site Kautuve/ Slaughterhouse
A | B C
Uznémuma telpas un aprikojums/ Plant rooms and equipment
Darba virsma/
Work surface 3/1(33) 2/ 2 (100) N
Durvis/ Door 1/ 0 (0) 2/ 2 (100) 1/0 (0)
Darba piederumu galds/
Table for work equipment 1/1 (100) 1/1(100) 1/0(0)
Grida kauSanas zalé/
Floor in the 2/ 1 (50) 6/ 3 (50) 3/ 2 (66)
slaughterhouse hall
Izlietne/ Sink 2/ 2 (100) 1/1 (100) 1/1 (100)
Kaste kautproduktiem/
Box for slaughter products 1/0(0) 3/0(0) 3/1(33)
Veterinaras ekspertizes
veikSanas platformas
grida/ Floor of meat N 212 (100) 212 (100)
inspection platform
Darba riki/ Work tools
Aukstuma kaste/ 1/ 1 (100) 2/ 0 (0) 1/ 1 (100)
Box for cold storage
Akis/ Hook 1/ 0 (0) 2/ 1 (50) 2/ 0 (0)
Nazis/ Knife 2/ 0 (0) 1/0 (0) 1/0 (0)
Darba apgerbs/ Work cloths

Cimdi/ Gloves 1/1 (100) 2/ 0 (0) 1/0 (0)
Prieksauts/ Apron 2/ 1 (50) 1/1 (100) 1/1 (100)
Darba apavi/ Footwear 2/ 2 (100) 1/ 1 (100) 1/ 1 (100)
Kopa/ Total 19/ 10 (53) 26/ 14 (54) 19/ 9 (47)

N — paraugi netika nonemti/ samples were not collected

Visaugstaka nepatogéno jersiniju sastopamiba (100%) tika konstatéta darba
piederumu galda, izlietnu, aukstuma kastes, cimdu un darba apavu paraugos kautuvé A.
Savukart, viszemaka nepatogéno jersiniju sastopamiba (33%) kautuvé A bija darba virsmu
paraugos. Visaugstaka nepatogéno jersiniju sastopamiba (100%) kautuvé B bija darba
virsmu, durvju, darba piederumu galda, izlietnes, veterinaras ekspertizes veikSanas
platformas gridu, priekSauta un darba apavu paraugos. Vismazak izplatitas nepatogé€nas
jersinijas bija kauSanas zales gridu un aku paraugos, un to sastopamiba bija 50% kautuve
B. Visaugstaka nepatogéno jersiniju sastopamiba (100%) kautuvé C bija izlietnes,
veterinaras ekspertizes veikSanas platformas gridu, aukstuma kastes, priekSauta un darba
apavu paraugos. Savukart, viszemaka nepatogé€no jersiniju sastopamiba (33%) bija
kautproduktu kastes paraugos kautuve C.
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Augsta nepatogéno jersiniju sastopamiba paraugos no darba apgerba norada uz to,
ka kautuves darbinieki potenciali var izplatit mikrobialo piesarnojumu uz liemeniem un
pla¢iem, tapéc uznémuma darbiniekiem ir jaseko lidzi sava darba apgérba tiribai un
higi€nai. Vajadzibas gadijuma prieksauti un darba apavi ir papildus jamaina vai jamazga -
noversot talaku piesarnojuma izplatibu. Savukart, zema patogé€no jersiniju sastopamiba uz
darba instrumentiem norada uz efektivu to mazgasanu un tiriSanu, darba laika atbrivojoties
no mikrobiala piesarnojuma, tai skaita no taja sastopamajam jersinijam. Arl Sammarco et
al. (1997) ir konstatgjis augstu jersiniju sastopamibu kautuves vides paraugos, kas saskan
ar misu pétjjumu rezultatiem.

Y. enterocolitica 4/0:3 tika izoléta no darba virsmas un kauSanas zales gridas
parauga kautuvé A, bet netika konstateta durvju, darba instrumentu galda, izlietyu,
kautproduktu kastes, aukstuma kastes, aku, nazu, cimdu, priekSautu un darba apavu
paraugos kautuvé A. Y. enterocolitica 4/0:3 klatbiitne netika identificéta darba virsmu,
durvju, darba instrumentu galdu, kausanas zales gridu, izlietnu, kautproduktu kastgs,
aukstuma kast€s, veterinaras ekspertizes veikSanas platformas gridu, aka, nazu, cimdu,
prieksautu un darba apavu paraugos kautuvés B un C (9. tabula).

9. tabula/ Table 9
Patogénas jersinijas raZosanas vides paraugos kautuves A, B un C

Pathogenic yersiniae in environment in the slaughterhouses A, B and C

Paraugu skaits/ pozitivo paraugu skaits (%)

Parauga nonemsanas No. of samples/ No. of positive samples (%)
vieta/ Sampling site Kautuve/ Slaughterhouse
A | B | C
Uznémuma telpas un aprikojums/ Plant rooms and equipment
Darba virsma/
Work surface 3/1(33) 2/0(0) N
Durvis/ Door 1/0 (0) 2/ 0 (0) 1/0 (0)
Darba piederumu galds/
Table for work equipment 1/0(0) 1/0(0) 1/0(0)
Grida kauSanas zalé/
Floor in the 2/ 1 (50) 6/ 0 (0) 3/0(0)
slaughterhouse hall
Izlietne/ Sink 2/ 0 (0) 1/0 (0) 1/0 (0)
Kaste kautproduktiem/
Box for slaughter 1/ 0 (0) 3/0(0) 3/0(0)
products
Veterinaras ekspertizes
veikSanas platformas
grida/ Floor of meat N 210(0) 2/0(0)
inspection platform
Darba riki/ Work tools
Aukstuma kaste/
Box for cold storage 1/0(0) 210(0) 1/0(0)
Akis/ Hook 1/0 (0) 2/ 0 (0) 2/ 0 (0)
Nazis/ Knife 2/ 0 (0) 1/0 (0) 1/0 (0)
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9.tabulas nobeigums/Continue of Table 9

Paraugu skaits/ pozitivo paraugu skaits (%)
Parauga nonpemsanas No. of samples/ No. of positive samples (%)
vieta/ Sampling site Kautuve/ Slaughterhouse
A \ B \ C
Darba apgerbs/ Work cloths
Cimdi/ Gloves 1/0 (0) 2/ 0 (0) 1/0 (0)
PriekSauts/ Apron 2/ 0 (0) 1/0 (0) 1/0 (0)
Darba apavi/ Footwear 2/ 0 (0) 1/ 0 (0) 1/ 0 (0)
Kopa/ Total 19/ 2 (11) 26/ 0 (0) 19/ 0 (0)

N — paraugi netika nonemti/ samples were not collected

Visaugstaka Y. enterocolitica 4/0:3 sastopamiba (50%) konstatéta kauSanas zales
gridas parauga, bet viszemaka Y. enterocolitica 4/0:3 sastopamiba (33%) darba virsmas
parauga kautuve A.

Darba virsma, no kuras izolgjam Y. enterocolitica 4/0:3 bija paredzéta subproduktu
primarai apstradei, atdalot tos no plii¢iem. Tapéc Y. enterocolitica 4/0:3 vargja noklit uz
darba virsmas tie$a kontakta veida no subproduktiem. Ari Y. enterocolitica 4/0:3 kauSanas
zales pozitivs gridas paraugs tika nonemts zem placu parstrades linijas, un iesp&jams, ka
patogéns ir nokluvis uz kauSanas zales gridas no kontamin€tiem plii¢iem ar asinim un
tdeni kautuveé A.

Y. enterocolitica 4/0:3 un Y. pseudotuberculosis izolésana no ciiku auksléju mandelém,
liemenu un placu paraugiem, izmantojot dazadas testeSanas metodes

Y. enterocolitica 4/0:3 no cuku auksl§ju mandelu paraugiem tika izolé&ta,
izmantojot tieSo parséSanu, selektivo bagatinaSanu un auksto bagatinaSanu.
Y. pseudotuberculosis klatbaitne ciiku auksléju mandel€s tika konstatéta, pielietojot aukstas
bagatinasanas metodi, bet jersiniozes ierosinataja klatbiitni nekonstatéjam tiesas parséSanas
un aukstas bagatinaSanas rezultata.

Y. enterocolitica 4/0:3 tika izoléta no ciku auksl&ju mandelém, izmantojot tieSo
parsésanu, selektivo bagatinasanu, 7, 14 un 21 dienu aukstas bagatinaSanas metodes. Ari
Y. pseudotuberculosis no ciiku aukslgju mandelém tika izdalita 7, 14 un 21 dienu aukstas
bagatinasanas rezultata (10. tabula).
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10. tabula/ Table 10

No ciiku auksléju mandelem izoléto Yersinia enterocolitica 4/0:3 un
Yersinia pseudotuberculosis kultiiru skaits, izmantojot dazadas testéSanas metodes

An amount of isolated Yersinia enterocolitica 4/0:3 and Yersinia pseudotuberculosis
cultures using different testing methods

Patogéno jersiniju suga/ Pathogenic yersiniae species
Metode/ Method Y. grlterocolltlca 4/Q:3 Y. pfeudotuberculos.ls

Pozitivo paraugu skaits/ Pozitivo paraugu skaits/
No. of positive samples No. of positive samples

Tiesa parsésanal/ a

Direct plating 64 (37) 0

Selektiva bagatinasana/ c

Selective enrichment 90) 0

Auksta bagatinasana 1/ c

Cold enrichment | 13(8) 3 (16)

Auksta bagatinasana I1/ a d

Cold enrichment 11 61 (35) 6(32)

Auksta bagatinasana I11/ b d

Cold enrichment 111 26 (15) 10(52)

Kopa/ Total 173 (100) 19 (100)

I-  auksta bagatinasana, inkubgjot paraugus septinas dienas (viena ned€la)/ the cold enrichment for seven
days (one week)

Il — auksta bagatinasana, inkubg&jot paraugus 14 dienas (divas nedélas)/ the cold enrichment for 14 days
(two weeks)

Il — auksta bagatina$ana, inkubg&jot paraugus 21 dienu (tris nedg€las)/ the cold enrichment for 21 days
(three weeks)

— Dbitiskas atSkiribas Y. enterocolitica 4/0:3 izoléto kultiiru skaita netika konstatétas, izmantojot tiesas
parséSanas un divu ned€lu aukstas bagatinasanas metodi (p>0.01)/ significant differences in amount of
isolated Y. enterocolitica 4/0:3 cultures using the direct plating and the cold enrichment for two
weeks were no observed (p>0.01)

— izoléto Y. enterocolitica 4/0:3 kultiru skaits bija butiski mazaks, izmantojot tris nedélu aukstas
bagatinasanas metodi, neka pielietojot tie$as parsésanas un divu nedélu aukstas bagatinasanas metodes
(p<0.01), bet butiski augstaks neka izmantojot selektivas bagatinasanas metodi (p<0.05)/ an amount of
isolated Y. enterocolitica 4/0:3 cultures using the cold enrichment for three weeks was significantly
lower then the direct plating and the cold enrichment for two weeks was applied (p<0.01), but
significantly higher then the selective enrichment was applied (p<0.05)

— butiskas atskiribas izoléto Y. enterocolitica 4/0:3 kultiru skaita netika konstatétas, pielietojot
selektivas bagatinasanas un vienas ned€las aukstas bagatinaSanas metodes (p>0.01)/ no significant
differences in amount of isolated Y. enterocolitica 4/0:3 were observed in case the selective
enrichment and the cold enrichment for one week was applied (p>0.01)

—  butiskas atskiribas izoléto Y. pseudotuberculosis kultiiru skaita netika konstatétas, veicot divu un tris
nedélu auksto bagatinasanu (p>0.01)/ significant differences in amount of isolated Y. enterocolitica
cultures were not observed then the cold enrichment for two and three weeks was applied (p>0.01)

Vislielakais Y. enterocolitica 4/0:3 kultiru skaits tika izoléts, pielietojot tieSas
parséSanas metodi, kad 64 no 173 pozitiviem ciiku auksléju mandelu paraugiem tika
konstatéta jersiniozes ierosinataja klatbttne. Tomeér atSkiribas starp izol&to
Y. enterocolitica 4/0:3 kultiru skaitu, pielietojot tieSo bagatinasanu un 14 dienu auksto
bagatinasanu, netika konstatétas (p>0.01). Vismazakais Y. enterocolitica 4/0:3 kultiiru
skaits tika izoléts, veicot selektivo bagatinasanu, kur devinos no 173 pozitiviem ctku
auksl&ju mandelu paraugiem tika konstatéta jersiniozes ierosinataja klatbiitne. Jaatzime, ka

27



butiskas atSkiribas, pielietojot selektivas bagatinaSanas un septinu dienu aukstas
bagatinasanas metodes, netika konstatétas (p>0.01).

Y. pseudotuberculosis klatbiitni uzradija 10 no kopuma 19 pozitiviem ciiku aukslgju
mandelu paraugiem, pielietojot 21 dienu auksto bagatinasanu, un izoléto kulttru skaits bija
vislielakais. Savukart, vismazakais Y. pseudotuberculosis kultiiru skaits tika konstatéts,
pielietojot septinu dienu auksto bagatinasanu, kur trijos no kopuma 19 pozitiviem ciiku
aukslgju mande]u paraugiem tika novérota Y. pseudotuberculosis klatbtitne. Kopuma
atSkiribas izoléto Y. pseudotuberculosis kultiru skaita, veicot divu un tris nedélu auksto
bagatinasanu, netika konstatétas (p>0.01).

Cuku aukslgju mandeles, ja dzivnieks ir Y. enterocolitica 4/0:3 parnésatajs, ir
kolonizgtas ar jersiniozes ierosinataju, un tajas esosas Y. enterocolitica 4/0:3 $uinas parasti
atrodas liela skaita, sasniedzot pat 1720 KVV/em? (Nesbakken, 1988). Sads
Y. enterocolitica 4/0:3 skaits izmeklgjamaja materiala tiek uzskatits par pietiekoSu, lai
izolétu Y. enterocolitica 4/0:3 bez iepricks€jas bagatinasanas. Tapéc tieSas parséSanas
metodes izmantoSana misu pétijuma bija veiksmiga, noradot, ka Y. enterocolitica 4/0O:3
stnu skaits cuku auksl&ju mandel@s ir bijis augsts. Ar1 Korte et al. (2004), VanDamme et
al. (2010) izolgja Y. enterocolitica 4/0:3 no ciku auksléju mandelu paraugiem péc
izmeklgjama materiala tie$as parseésanas uz CIN agara plat€m, tadgjadi apstiprinot, ka tiesa
parséSana ir efektiva metode patogéna izol€Sanai. Musu pétijuma bija efektiva ar1 auksta
bagatinasana, jO jersinijas aukstas bagatinasanas rezultata savairojas tada daudzuma, ka tas
ir iesp&jams noteikt izmantojot CIN agara plates, savukart KOH inhibé blakus mikrofloru,
padarot $o metodi par Ipasi efektivu (Schiemann, 1983% Fredriksson-Ahomaa, Korkeala
2003).

Attieciba uz Y. pseudotuberculosis izolésanu, misu pétijuma rezultati saskan ar
Niskanen et al. (2002) zinojumu, kad jersiniozes ierosinatajs netika izolSts tiesas
parséSanas un selektivas bagatinasanas rezultata, veicot Y. pseudotuberculosis
sastopamibas noteikSanu nobarojamam ciikam Somija. Savukart, citi autori ir zinojusi par
aukstas bagatinasanas efektivitati Y. pseudotuberculosis izolésanai (Niskanen et al., 2002,
Martinez et al., 2009, 2010*").

Y. enterocolitica 4/0:3 tika izoléta no liemeniem un placiem, izmantojot 7, 14 un
21 dienu aukstas bagatinaSanas metodes. Savukart, Y. enterocolitica 4/0:3 klatbitne
liemenos un plicos netika konstatéta, pielietojot tieSas parséSanas un selektivas
bagatinasanas metodes. Y. pseudotuberculosis klatbuitne liemenos un placos tika noveérota,
veicot izmekl§jama materiala 14 un 21 dienu auksto  bagatinaSanu.
Y. pseudotuberculosis netika izol&ta, pielietojot tiesas parsésanas, selektivas bagatinasanas
un septinu dienu aukstas bagatinasanas metodes (11. tabula).
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11. tabula/Table 11
No liemenu un pli¢u paraugiem izoléto Yersinia enterocolitica 4/0:3 un Yersinia
pseudotuberculosis kultiiru skaits, izmantojot dazadas testéSanas metodes

An amount of isolated Yersinia enterocolitica 4/0:3 and Yersinia pseudotuberculosis
cultures from carcasses and plucks using different testing methods

Patogéno jersiniju suga/ Pathogenic yersiniae species
Metode/ Y. enterocolitica 4/0:3 Y. pseudotuberculosis
Method Pozitivo paraugu skaits (%) | Pozitivo paraugu skaits (%)
No. of positive samples (%) | No. of positive samples (%)
Tiesa parsésanal/ 0 0
Direct plating
Selektiva bagatinasana/ 0 0
Selective enrichment
Auksta bagatinasana I/ 3 (6) 0
Cold enrichment |
Auksta bagatinasana I1/ 20 (38)% 2 (33)
Cold enrichment Il
Auksta bagatinasana I11/ 30 (56)° 4 (67)
Cold enrichment I11
Kopa/ Total 53 (100) 6 (100)

- auksta bagatinasana, inkubg&jot paraugus septinas dienas (viena nedéla)/ the cold enrichment for seven
days (one week)

Il —  auksta bagatinasana, inkubg&jot paraugus 14 dienas (divas nedglas)/ the cold enrichment for 14 days
(two weeks)

Il — auksta bagatinasana, inkubg&jot paraugus 21 dienu (tris ned€las)/ the cold enrichment for 21 days
(three weeks)

—  buatiskas atskiribas Y. enterocolitica 4/0:3 izol&to kultiru skaita netika konstatétas, izmantojot divu un
tris ned€lu aukstas bagatinasanas metodes (p>0.05)/ no significant differences in amount of isolated Y.
enterocolitica 4/0:3 cultures were observed then the cold enrichment for two and three weeks was
applied (p>0.05)

Vislielakais Y. enterocolitica 4/0:3 kulttru skaits no liemeniem un plic¢iem tika
izol&ts, pielietojot tris ned€lu auksto bagatinasanu, kad patogéna klatbiitne tika konstatéta
30 no kopuma 53 ciku liemenu un plic¢u virsmu pozitiviem paraugiem. Tomer butiskas
atSkiribas izoléto Y. enterocolitica 4/0:3 kultiiru skaita, izmantojot divu un tris ned€lu
aukstas  bagatinaSanas metodes, netika  konstatétas  (p>0.05). Viszemakais
Y. enterocolitica 4/0:3 kultaru skaits tika izoléts, pielietojot vienas ned€las aukstas
bagatinasanas metodi, kad jersiniozes ierosinatajs konstatéts tris no kopuma 53 ciku
liemenu un plii¢u virsmu pozitiviem paraugiem.

Vislielakais Y. pseudotuberculosis kultiru skaits tika konstatéts, veicot tris nedélu
auksto bagatinasanu, kad cCetros no kopuma seSiem ciku liemenu un placu virsmu
pozitiviem paraugiem (67%) tika noverota Y. pseudotuberculosis klatbltne. Savukart,
vismazakais Y. pseudotuberculosis kultiru skaits tika identificéts, pielietojot divu nedelu
auksto bagatinasanu, kad divos no kopuma seSiem pozitiviem ctku liemenu un pliacu
virsmu paraugiem (33%) tika konstatéta Y. pseudotuberculosis klatbitne.

P&tijuma rezultati attieciba uz Y. enterocolitica 4/0:3 izoléSanu norada, ka patogéns
uz kautproduktu virsmam bija sastopams neliela skaita, tapec jersiniozes ierosinataja Stinu

29



pavairoSanai bija vajadzigs garaks laika periods. Ari Nesbakken (1988) dalu no
Y. enterocolitica 4/0:3 kultiiram izol&ja péc aukstas inkub&sanas, izdalot Y. enterocolitica
4/0:3 no placu paraugiem. Nesbakken (1988) secinaja, ka auksta bagatinasana ir
nepiecieSama patogéno jersiniju Stnu pavairoSanai, lai tas izolétu no kontaming&ta
materiala.

Y. pseudotuberculosis izolésana no placu paraugiem aukstas bagatinaSanas
rezultata, norada, ka plicu kontaminacija ir notikusi ar nelielu jersiniozes ierosinataja $tinu
skaitu, tap&c to pavairos$anai bija vajadziga auksta inkub&Sana. Ari Laukkanen et al. (2008)
izol&ja Y. pseudotuberculosis no pla¢iem, veicot auksto bagatinasanu. Laukkanen et al.
(2008) secinaja, ka auksta bagatinasana ir ipasi efektiva Y. pseudotuberculosis izoléSanai
no izmekl&jama materiala.

SECINAJUMI

1.  Latvija patogénas jersinijas - Y. enterocolitica 4/0:3 un Y. pseudotuberculosis ir
izplatitas nokauto ctku auksl§ju mandelés. Starp jersiniozes ierosinatajiem
Y. enterocolitica 4/0:3 izplatiba ciku auksl&ju mandelés bija butiski augstaka neka
Y. pseudotuberculosis sastopamiba (p<0.01), kas norada, ka Latvija cikas
galvenokart ir Y. enterocolitica 4/0:3 nésatajas.

2. Jersiniozes ierosinataji izoléti no ctuku aukslgju mandelém visas kautuves, tomer
konstatétas arT biitiskas atskiribas patogéno jersiniju sastopamiba starp tam (p<0.05).
Dazada patogéno jersiniju sastopamiba ctiiku auksléju mandel@s ir saistita ar inficéto
un neinficéto ctku kauSanu uznémumos, kas rezultata ietekmeéja patogéno jersiniju
sastopamibu kopuma minétajas kautuves.

3. Patogénas jersinijas tika izol€tas no liemeniem un pliaciem, tacu bitiskas atSkiribas
jersiniozes ierosinataju sastopamiba netika konstatétas (p>0.05). Tas liecina, ka
liemeni un placi ir vienadi paklauti kontaminacijai ar patogéniem.

4. Y. enterocolitica 4/0:3 sastopamiba uz mé&lém bija bitiski augstaka neka
Y. enterocolitica 4/0:3 sastopamiba uz plausam, sirdim, diafragmam, aknam un
nierém (p<0.05), kas norada uz to augstaku kontaminacijas Iimeni.

5. Patogéno jersiniju klatbutne kautproduktos tika konstatéta visas kautuves, tomeér
atSkiribas jersiniozes ierosinataju izplatiba starp kautuvém bija butiskas (p<0.05).
Tas norada, ka pastav uzpémumu ieks€jie faktori, kam par pamatu ir atSkiribas
liemenu un pli¢u primara apstrad€, un Sie faktori var ietekm@t patogéno jersiniju
izplatibu uz liemeniem un placiem.

6. Kautuvju razosanas vides paraugos Y. enterocolitica 4/0O:3 tika izoléta no kausanas
zales gridas un darba virsmas paraugiem tikai viena no kautuvém, kas norada uz
piesarnojuma izplatiSanas iesp&jam, ka ari uz nepilnibam telpu mazgaSanas un
dezinfekcijas reZimos minétaja uznémuma.

7.  Tiesas pars€Sanas un 14 dienu aukstas bagatinaSanas metodes bija piemérotakas
Y. enterocolitica 4/0:3 izol&sanai no ciiku auksl&ju mandelu paraugiem (p<0.05), bet
no liemeniem un plii¢iem- aukstas bagatinasanas metode. Aukstas bagatinasanas
metode bija vispiemérotaka Y. pseudotuberculosis klatbiitnes noteikSanai ciku
aukslg&ju mandelu, liemenu un plii¢u paraugos.
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IETEIKUMI PRAKSEI

Lai nodroSinatu labu razoSanas un higiénas praksi kautuves, ir nepiecieSams
izvairities no dzivnieku un to kautproduktu krusteniskas kontaminacijas, jabit
pieejamai informacijai par jersiniozes ierosinataju klatbiitni ciiku novietn€s pirms
dzivnieki tiks piegadati nokausanai.

Pliicu veterinaro ekspertizi, primaru apstradi un ar tam saistitas darbibas ir ieteicams
sakt ar organiem, kuri lokaliz&jas talak no méles un mandelém, tadejadi izvairoties
no citu organu un audu krusteniskas kontaminacijas ar patogénajam jersinijam.

Aizdomu gadijumos uz jersiniozeS ierosinataju klatbiitni, javeic izmekl&jama
materiala bakteriologiska izmekléSana saskana ar ISO 10273 standarta prasibam,
pielietojot tie$as pars€Sanas un selektivas bagatinasanas metodes, papildinot tas ar
auksto bagatinasanu.

Ciiku aukslgju mandeles biezi ir kontaming&tas ar jersiniozes ierosinatajiem, tapec tas
jaatdala no ciiku galvam vai m&lém un riklém, tadgjadi noversot ciiku aukslgju dalu
nonakSanu mazumtirdzniecibas vietas kopa ar kautproduktiem.
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INTRODUCTION

Topicality of the study

Yersiniosis is a food-borne infection, which can be caused by two pathogenic
yersiniae species - Yersinia enterocolitica and Yersinia pseudotuberculosis. Yersiniosis is
the number 3 most common bacterial food-borne infection in the European Union.
Yersiniosis is found in Latvia among humans, the distribution between 2006 and 2010
ranging from one to four cases of infection per 100 000 inhabitants (EFSA, 2006, LIC,
2010, EFSA, 2011).

The most important vectors of the pathogenic yersiniae are considered to be pigs
(Fredriksson-Ahomaa et al., 2006%). Fattening pigs are carrying pathogenic yersiniae —
Y. enterocolitica and Y. pseudotuberculosis - in their lymphatic tissues, especially in
palatine tonsils without any clinical signs of disease (Nesbakken et al., 2006).

The slaughter of infected animals can influence the microbiological safety of
slaughter products. As there are no clinical manifestations, it is not possible to tell the
infected animals from non-infected ones (Kapperud, 1991). During slaughter procedures,
pathogenic yersiniae may spread from pig palatine tonsils to carcasses, plucks and the
slaughterhouse environment. Traditional slaughter technique supports dissemination of
pathogenic yersiniae, because the contaminated tissues may come into a close contact with
carcasses and plucks (Andersen, 1991, Fredriksson-Ahomaa et al., 2001°). Yersinia is a
psychrotrophic microorganism, therefore pathogens are tolerant to low temperatures,
applicable in meat industry for storage of products. For that reason yersiniae may multiply
on carcasses and by-products reaching the infective dose (Andersen, 1991, Logue et al.,
1996). As such products are potentially hazardous to consumers the contamination of meat
with pathogenic yersiniae is not acceptable. Comparing with other groups of products, pork
and pork by-products are most often contaminated with pathogenic yersiniae on the retail
level (Fredriksson-Ahomaa et al., 1999, Fredriksson-Ahomaa et al., 2006%). Due to severity
of the problem, there were many studies undertaken in the European Union in order to
establish the prevalence of pathogenic yersiniae on meat on slaughterhouse and retail
levels (Kapperud, 1991, Fredriksson-Ahomaa et al., 2006° Laukkanen et al., 2008,
Laukkanen et al., 2009). Results of studies indicate that the occurrence of pathogenic
yersiniae in food chain is a current problem on the EU level (Fredriksson-Ahomaa et al.,
2006%). Studies on the prevalence of pathogenic yersiniae have not been done in Latvia, but
it could be an emerging issue in this country too.

Pathogenic yersiniae are present in contaminated material in low amounts, thus
causing problems to isolate the pathogens from it (Fredriksson-Ahomaa, Korkeala, 2003).
For this reason, it is essential to compare the available testing methods for isolation of
pathogen from contaminated material selecting the most effective ones for recovering
pathogenic yersiniae from pig tonsils, carcasses and plucks. As non-pathogenic yersiniae
are widely distributed in the environment, it is rational to assess the patogenicity of
yersiniae with molecular-biological methods (VVonAltrock et al., 2010).

Therefore, studies of the prevalence of pathogenic yersiniae in pig slaughter
products and the plant environment in Latvia are needed.

The aim of the present study was to detect the prevalence of pathogenic yersiniae
in pig slaughter products as well as in environment of the slaughterhouse, and to identify
differences in the prevalence of pathogens in slaughterhouses.
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Objectives of the study

1. To detect the prevalence of pathogenic yersiniae in pig palatine tonsils in different
slaughterhouses.

2. To identify the prevalence of pathogenic yersiniae on pig carcasses and plucks in
different slaughterhouses.

3. To investigate the prevalence of pathogenic yersiniae in the slaughterhouse
environment.

4. To evaluate the efficiency of testing methods for isolation of pathogenic yersiniae
from pig tonsils, carcasses and plucks samples.

Scientific novelty of the study

1. The prevalence of pathogenic yersiniae in pig tonsils, carcasses, plucks and
environment of the slaughterhouse was studied for the first time in Latvia.

2. The prevalence of pathogenic yersiniae in pig tonsils, carcasses, plucks and the
plant environment was compared under conditions of Latvia.

3. The efficiency of different pathogenic yersiniae isolation methods was compared
for detection of pathogens in pig slaughter products.

4. The molecular biology methods of yersiniae pathogenicity were used for the first
time in veterinary medicine in Latvia.

Approbation of the results of research
Research results were approbated at the following international scientific conferences:

1. Terentjeva M., Bérzin$ A. Prevalence of Yersinia enterocolitica in the environment
of slaughterhouse. BALTFOOD 2011, 5th Baltic Conference on Food Science and
Technology “Innovations for food science and production”, 5-6th May, 2011,
Jelgava, Latvia.

2. Terentjeva M., Liepin$ E., Bérzins A. Different prevalence of yersiniae on pig
carcasses in three slaughterhouses in Latvia. International Scientific Conference
”Animals. Health. Food Hygiene”, 29th October, 2010, Jelgava, Latvia.

3. Terentjeva M., Bérzins A., Liepins E. Prevalence of Yersinia enterocolitica 4/0:3
in pig tonsils and by-products in two slaughterhouses in Latvia. International
Scientific Conference ,Implication of Different Production Technologies on
Animal Health and Food Products Quality Indices”, 4-5th December, 2008,
Sigulda, Latvia.

4. Terentjeva M., Bérzin$ A., Liepin$ E. Prevalence of pathogenic Yersinia spp. on
by-products, carcasses and tonsils. International Scientific Concerence ”Animals.
Health. Food Hygiene”, 14th November, 2008, Jelgava, Latvia.
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5. Terentjeva M., Bérzin$ A., Liepin$ E. Incidence of Yersinia enterocolitica 4/0:3 in
Latvian Pigs at slaughtering. International Scientific Conference ,,Research for
Rural Development”, 16-18th May, 2007, Jelgava, Latvia.

6. Terentjeva M., Bérzin$ A., Liepins E. A pilot study on occurrence of Yersinia
enterocolitica and Yersinia pseudotuberculosis in Latvian pigs at slaughtering.
SAFEPORK 2007: 7th International Symposium on the Epidemiology and Control
of Foodborne Pathogens in Pork, 9-11th May, 2007, Verona, Italy.

7. Terentjeva M., Bérzin$ A., Liepins . Occurrence of Yersinia species in slaughtered
pigs’ tonsils of Latvian origin. International Scientific Conference “Animals.
Health. Food Hygiene”, 10th November, 2006, Latvia.

MATERIAL AND METHODS

Altogether five slaughterhouses were selected for the study. The slaughterhouses
were located in Kurzeme (slaughterhouses C and E), Vidzeme (slaughterhouse B) and
Zemgale (slaughterhouses A un D) regions of Latvia. Slaughterhouses were approved by
the Food and Veterinary Service (PVD) and were under the PVD supervision. Pig palatine
tonsil samples were collected in all slaughterhouses, while carcass, pluck and
environmental samples were collected in slaughterhouses A, B and C.

Methods for isolation of pathogenic yersiniae were mastered at the Department of
Food and Environmental Hygiene, Faculty of Veterinary Medicine, University of Helsinki.
Testing of the samples collected was performed at the Institute of Food and Environmental
Hygiene, Faculty of Veterinary Medicine, Latvia University of Agriculture. Determination
of pathogenicity of isolated yersiniae with PCR method was carried out at the Institute of
Food Safety, Animal Health and Environment “BIOR”.

Pig slaughtering process in the selected slaughterhouses included stunning,
bleeding, scalding, dehairing, flaming, polishing, evisceration and meat inspection. The
slaughter capacity in the slaughterhouses A, B and C was 50, while in slaughterhouses D
and E — 25 pigs per hour.

Collection of pig palatine tonsil, carcass, pluck and environmental samples

A total amount of 971 samples including pig tonsil samples (n=502), pluck surface
(n=315), carcass surface (n=90) and slaughterhouse environmental (n=64) samples were
collected. Pig tonsil samples were collected in slaughterhouses A, B, C, D and E, but
carcass, pluck and environmental samples in slaughterhouses A, B and C due to the
slaughter capacity 50 pigs per hour.

Pig tonsil, carcass and pluck samples were collected shortly after slaughter, when
slaughter products were on slaughter line between evisceration and meat inspection areas.
Collection of environmental samples was performed in area between the evisceration and
the primary treatment of slaughter products.

Pig tonsil samples were collected immediately after evisceration. Due to
differences in the slaughtering process, pig tonsil samples were detached from plucks in
slaughterhouses A and C, but from pig heads in slaughterhouses B, D and E.
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All in all 2 to 20 pig tonsil samples were collected from pigs, originating from one
farm. In the process of sampling, pig tonsils were aseptically detached from the
surrounding tissues with a sterile scalpel. A total amount of 502 pig tonsil samples from
slaughtered pigs of 53 Latvian farms were collected. The origin of pigs was Kurzeme
(n=152), Latgale (n=90), Vidzeme (n=136) and Zemgale (n=124) regions.

Carcass and pluck samples were collected after evisceration. Carcass samples were
obtained after carcasses were split, but pluck samples before performance of the meat
inspection. Collecting samples, a separate swab was used for each carcass or pluck sample.
For the carcass samples, a 20 cm® carcass surface area was covered with a 0.9% NaCl
solution moistured swab. The sampling site for pig carcass was region of
Inn. submandibulares on pig head and thorax, regio of 1-V coastae. In total, an amount of
30 carcass samples and 105 pluck samples were collected in each slaughterhouse.

For pluck samples, a 20 cm? pluck surface area was covered with a moistured swab.
Pluck samples were collected from tongue, lung, lobus craniales et craniales, heart,
diaphragm, liver and kidney. All pluck samples were collected from pluck sets from the
slaughter line. Due to differences in evisceration process, kidney samples in
slaughterhouses B and C were collected from kidneys in by-products’ boxes. Diaphragm
samples in slaughterhouse B were collected directly from carcasses, but from diaphragms
in by-products boxes in slaughterhouse C.

Environmental samples were collected with sterile gauze swabs (5X5cm, SIA Olko,
Latvia), before exposition moistured with sterile 0.9% NaCl solution (B. Braun Melsungen
AG, Germany). For each environmental sample a separate swab was used. An area of 20
cm? was covered for each environmental sample. In total, an amount of 19, 26 and 19
samples were collected in slaughterhouses A, B and C accordingly.

Environmental sample sites were the work surfaces in the pluck processing area
(n=5), doors (n=4), tables for work equipment (n=3), floors in the slaughter room (n=12),
sinks (n=4), by-products’ boxes (n=7), floor of the meat inspection platform (n=4), boxes
for cold storage of products (n=4), hooks (n=5), knives (n=4), gloves (n=4), aprons (n=4)
and foot wear (n=4).

Pig tonsils, carcasses, plucks and environmental samples they were placed in
sampling bags which were put in cold storage boxes and transported to the laboratory
within three hours.

Before testing, bags with pig tonsil samples were aseptically opened and tonsil
surrounding tissues were removed. A total amount of 10 g of pig tonsil samples was
transferred in stomacher bag. An amount of 90 ml of peptone mannitole bile salt broth
(PMB) was added to tonsil, carcass, pluck and environmental samples. Prior the testing,
tonsil samples were homogenized in stomacher for 60 s. Samples in PMB were incubated
for one hour at 22 °C for resuscitation of bacterial cells.

Isolation and identification of pathogenic Yersinia spp.

For testing of samples, the following standards were applied- “Microbiology of
food and animal feeding stuffs - Horizontal method for the detection of presumptive
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pathogenic Yersinia enterocolitica” (ISO, 2003) and “Yersinia enterocolitica. Detection in
foods” (NCFA, 1996).

According to standard requirements, the direct plating, the selective enrichment and
the cold enrichment was used.

For the direct plating, 0.1 ml of sample in PMB was transferred onto Cefsulodine-
Novibiocine-Irgasan agar (CIN, Yersinia selective agar, OXOID, Basingstoke, UK).

For the selective enrichment, 0.1 ml of sample in PMB was transferred onto
Irgasan-Ticarcilin-Potassium Chlorate broth (ITC, Fluka, Switzerland). ITC broth was
incubated for 48 hours at 25 °C. An amount of 0.1 ml ITC broth was transferred onto CIN
agar after incubation.

For the cold enrichment, tonsil, carcass, pluck and environmental samples in PMB
were incubated at 4 °C. An amount of 0.1 ml enriched suspension was plated onto CIN
agar after 7, 14 and 21 cold enrichment days. After 14 and 21 incubation days, the
treatment with 0.5% KOH was done before plating onto CIN agar for inhibition of
background microflora. For KOH treatment, an amount of 0.5 ml of sample in PMB was
added to a freshly prepared 0.5% KOH solution. An amount of 0.1 ml suspension was
immediately transferred onto CIN agar for incubation.

CIN agar was incubated at 30 °C, and in order to select colonies typical for
yersiniae morphology for further testing growth of microorganisms was checked after 24
and 48 incubation hours. After incubation for 24 hours, typical Y. enterocolitica 4/0:3
colonies were 2-3 mm, but Y. pseudotuberculosis 0.5-1 mm in diameter with red centre and
white surroundings.

Three colonies from CIN agar plates with morphology resembling that of yersiniae
were streaked onto Trypton Soya Agar (TSA, OXOID, Basingstoke, UK). TSA plates were
incubated for 24 hours at 30 °C. The bacterial cultures obtained were used for preliminary
confirmation - oxidase and urea hydrolysis testing. Oxidase reaction was performed
according to instruction of manufacturer dividing isolates in oxidase-positive and oxidase-
negative ones. For urea hydrolysis testing, agar with urea supplement was inoculated with
bacterial culture and incubated at 30 °C for 24 hours. In case urea hydrolysis reaction was
positive, agar changed the colour from orange to red. If there were no changes in colour of
agar or colour changed to yellow, reaction was confirmed as negative. For further testing,
oxidase-negative and urea hydrolysis positive colonies were used.

Isolated cultures were confirmed with API 20E identification system (BioMérieux,
Marcy I’Etoile, France). APl 20E tests were inoculated according to instruction of
manufacturer and incubated at 30 °C for 24 hours. Biotyping and serotyping for
Y. enterocolitica was performed.

Biotyping was done according to the scheme of Wauters et al. (1987) and LVS ISO
10273:2003 requirements for identification of Y. enterocolitica. Pirazinamydaze activity,
lipase activity, salicine fermentation, xylose fermentation, trehalose fermentation and
indole production was tested.

For serotyping, Y. enterocolitica O:3, 0:8, 0:9, O:5 un 0:27 antisera (Sifin,
Germany) was used. Serotyping was performed according to the manufacturer’s
instruction.
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PCR method was used to detect the chromosomal factor of Y. enterocolitica 4/0:3
virulence (presence of ail gene) (Nakajima et al., 1992).

Statistical analysis

The statistical analysis was carried out using SPSS 13.0 program. Chi-square test
was applied to detect differences in the prevalence of non-pathogenic and pathogenic
yersiniae in pig tonsils, carcasses, plucks and environmental samples. Chi-square test and
Cochran’s Q test were used to compare the efficiency of testing methods for isolation of
pathogenic yersiniae from pig tonsils, carcasses and pluck samples.

RESULTS AND DISCUSSION

The prevalence of pathogenic yersiniae in pig tonsils in different slaughterhouses

Both, non-pathogenic and pathogenic yersiniae were isolated from pig tonsils with
prevalence 0.2% and 38%, accordingly. Results of the study show that pigs more
frequently carried pathogenic than non-pathogenic yersiniae in their tonsils. Consequently,
pigs are important reservoir of the pathogenic yersiniae. Non-pathogenic and pathogenic
yersiniae were isolated from the pig tonsils also in previous studies, and the prevalence of
pathogenic yersiniae was higher than that of the non-pathogenic (Niskanen et al., 2002,
Korte et al., 2004). Number of the positive pig tonsil samples is shown in Table 1.

The highest number of pathogenic yersiniae-positive pig tonsil samples was
detected in slaughtered pigs from Latgale region (60 samples were positive). On the other
hand, the lowest number of pathogenic yersiniae-positive pig tonsil samples was in
slaughtered pigs originated from Vidzeme (29 samples were positive). Differences in the
prevalence of pathogenic yersiniae in pig tonsil samples were significant and the
prevalence of pathogens in pig tonsils originated from slaughtered pigs from Latgale was
significantly higher than that in pig tonsils from from Kurzeme, Vidzeme and Zemgale
regions (p<0.05). Contrary to that, the prevalence of pathogenic yersiniae in slaughtered
pig tonsils from Vidzeme was significantly lower than the same from Latgale and Kurzeme
regions (p<0.01).

Presence of both, pathogenic Y. enterocolitica 4/0O:3, Y. pseudotuberculosis and
non-pathogenic Y. kristensenii was confirmed in pig tonsils. More often the presence of
Y. enterocolitica 4/0:3 was detected (173 positive samples). Only one sample was positive
for Y. kristensenii. The presence of ail gene was confirmed in all Y. enterocolitica 4/0:3
isolates indicating that isolates was human pathogenic. Pigs are the principal reservoir of
Y. enterocolitica 4/0:3 (Fredriksson-Ahomaa et al., 2000%), therefore the high prevalence
of Y. enterocolitica 4/0:3 was detected in the pig tonsil samples of this study. The
principal reservoir of Y. pseudotuberculosis is expected to be wild animals and pigs may
become infected via direct or indirect contact with the carriers (Fredriksson-Ahomaa et al.,
2009). Thereby, in the present study, Y. pseudotuberculosis was less frequently isolated
from the pig tonsils than Y. enterocolitica 4/0O:3. Also in other studies, Y. enterocolitica
4/0:3 was more frequently isolated from pig tonsils than Y. pseudotuberculosis
(Nesbakken, Kapperud, 1985, Fredriksson-Ahomaa et al.,2007°, Kechagia et al., 2007,
Martinez et al., 2009, Martinez et al., 2010%).
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Y. enterocolitica 4/0:3 was isolated more frequently from the slaughtered pig
tonsils in all regions: Kurzeme, Latgale, Vidzeme and Zemgale regions (Fig. 1).

The highest prevalence of Y. enterocolitica 4/0:3 was detected in slaughtered pig
tonsils from Latgale (66%). The lowest prevalence of Y. enterocolitica 4/0:3 was detected
in slaughtered pig tonsils from Vidzeme (20%). The highest prevalence of
Y. pseudotuberculosis was in pig tonsils from Kurzeme (7%), while the lowest in
slaughtered pig tonsils from Latgale and Vidzeme regions (1%).

Fredriksson-Ahomaa et al. (2000%) reported about the regional differences in the
prevalence of Y. enterocolitica 4/0O:3 in slaughtered pig tonsils due to location of positive
or negative herds in a certain region. However, McNally et al. (2004) and Kechagia et al.
(2007) in the United Kingdom and Greece did not find regional differences in the
prevalence of Y. enterocolitica.

Pathogenic yersiniae were isolated from slaughtered pig tonsils in slaughterhouses
A, B, C, D and E, and the prevalence is shown in Table 2.

The highest number of Y. enterocolitica 4/0:3 positive pig tonsil samples was
observed in slaughterhouse C, where 32 out of 69 samples were positive. The lowest
number of Y. enterocolitica 4/0:3 positive pig tonsil samples was identified in
slaughterhouse D, where 3 out of 20 samples were positive. In total, the prevalence of
Y. enterocolitica 4/0:3 in the slaughtered pig tonsils in slaughterhouses A and C was
significantly higher than in those of the slaughterhouse B (p<0.05).

The highest number of Y. pseudotuberculosis positive pig tonsil samples was
observed in slaughterhouse D, where 4 out of 20 samples were positive. The lowest
number of Y. pseudotuberculosis positive pig tonsil samples was in slaughterhouse B,
where just 1 out 118 samples was positive.

Also Fredriksson-Ahomaa et al. (2000%) and Korte et al. (2004) reported differences
existing in the prevalence of Y. enterocolitica 4/0:3 between slaughterhouses in Finland.
Fredriksson-Ahomaa et al. (2000%) concluded that the existing differences are due to
slaughtering of infected or non-infected pigs in certain slaughterhouses. Niskanen et al.
(2002) has identified that the prevalence of Y. pseudotuberculosis was from 0% to 10% in
different slaughterhouses in Finland which concurs with our results. Niskanen et al. (2002)
reported that different prevalence of Y. pseudotuberculosis in pig tonsils in slaughterhouses
is linked with location of Y. pseudotuberculosis positive or negative farms in certain
regions in Finland.

Pathogenic yersiniae on pig carcasses and plucks in different slaughterhouses

Both, non-pathogenic and pathogenic yersiniae were isolated from pig carcasses
and plucks. The prevalence of non-pathogenic yersiniae on pig carcasses (52%) was higher
than on plucks (23%). However, the prevalence of pathogenic yersiniae was higher on
plucks (16%) than on carcasses (9%) (Table 3)

The highest number of non-pathogenic yersiniae-positive samples was isolated
from the pluck surfaces, where 73 samples were positive. The smallest number of non-
pathogenic yersiniae-positive samples was identified on carcass surfaces, where 43
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samples were positive. However, the differences in the prevalence of non-pathogenic
yersiniae on carcasses and plucks were significant (p<0.05).

The highest number of pathogenic yersiniae-positive samples was observed on
pluck surfaces, where pathogens were isolated out of 51 samples. The smallest number of
pathogenic yersiniae-positive samples was isolated from carcasses surfaces, where eight
samples were positive. However, significant differences in the prevalence of pathogenic
yersiniae on carcasses and plucks were not observed (p>0.05). In total, the prevalence of
non-pathogenic yersiniae on carcasses and plucks was significantly higher than the
prevalence of pathogenic yersiniae (p<0.05).

Within the present study, a number of non —pathogenic -Y. enterocolitica 1A,
Y. frederiksenii, Y. intermedia, Y. kristensenii and pathogenic — Y. enterocolitica 4/0O: 3 and
Y. pseudotuberculosis were isolated both from carcasses and plucks. The presence of ail
gene was confirmed in all Y. enterocolitica 4/0:3 isolates indicating that cultures was
human pathogenic. Non-pathogenic yersiniae are widespread in the environment, therefore
carcasses and plucks could be contaminated with them at primary processing. The
contamination of carcasses and plucks with pathogenic yersiniae may occur from
pathogenic yersiniae-positive tonsils when infected pigs are slaughtered. The presence of
non-pathogenic yersiniae on carcasses and plucks reported in previous studies, concur with
our results (Aldova, Svandova, 1984, Harmon et al., 1984, Fukushima 1985, Fredriksson-
Ahomaa et al., 2004, Bonardi et al., 2007, Laukkanen et al., 2009).

Non-pathogenic yersiniae and Y. enterocolitica 4/O: 3 were isolated from the area
of pig head Inn. submandibularis and thorax, I-V costae on pig carcasses (Fig. 2.).

Non-pathogenic  yersiniae were isolated from the area of pig head
Inn. submandibularis more often than from thorax, 1-V costae. The prevalence of non-
pathogenic yersiniae on the pig head area Inn. submandibularis (56%) was higher than that
on thorax, I-V costae (49%). The prevalence of Y. enterocolitica 4/0:3 was higher on pig
head area Inn. submandibularis (11%) than on thorax, I-V costae (7%) also.

Yersiniae were isolated from the carcass surfaces in slaughterhouses A, B and C.
The presence of non-pathogenic yersiniae was observed on pig head area
Inn. submandibularis and thorax, 1-V costae in slaughterhouses A, B and C.
Y. enterocolitica 4/0:3 was isolated from the pig head area Inn. submandibularis in
slaughterhouses A and B, and from thorax, I-V costae in the slaughterhouse A. The
presence of Y. enterocolitica 4/0:3 was not identified in pig head area
Inn. submandibularis in slaughterhouse C, and on thorax, I-V costae in slaughterhouses B
and C.

The number of non-pathogenic yersiniae and Y. enterocolitica 4/0:3 positive pig
carcass samples in different slaughterhouses is shown in Table 4.

The highest number of non-pathogenic yersiniae-positive pig carcass surface
samples was observed in slaughterhouse B, where 19 out of 30 samples were positive. The
smallest number of non-pathogenic yersiniae positive pig carcass surface samples was
identified in slaughterhouse A, where just 10 out of 30 samples were positive. However,
significant differences in the prevalence of non-pathogenic yersiniae between
slaughterhouses A, B and C were not observed (p>0.05). The highest amount of
Y. enterocolitica 4/0: 3 positive samples were in slaughterhouse A, where 7 out of 30
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samples were positive. The lowest amount of Y. enterocolitica 4/0:3 positive samples was
in slaughterhouse B, where just 1 out of 30 samples was positive.

During our observation in the slaughterhouse A, we established that a part of
palatine tonsils may remain on the carcass after evisceration. As pigs in Latvia may carry
Y. enterocolitica 4/0:3 in their palatine tonsils, pathogens due to cross-contamination may
be distributed to other carcass parts, even on the head Inn. submandibulares area. Our
observations were matching those of Nesbakken (1988) and Borch et al. (1996) studies,
who reported that palatine tonsils usually were removed with pharyngeal tissues, however,
a part of tonsils may remain on carcasses. Remaining of palatine tonsils may enhance
distribution of the pathogen to surrounding tissues, including Inn. submandibulares area
(Nesbakken et al., 2003).

Yersiniae were isolated also from plucks. Non-pathogenic yersiniae were found on
tongues, lungs lobus craniales et caudales, hearts, livers, diaphragms and kidneys.
Pathogenic yersiniae were isolated from tongues, lungs lobus craniales et caudales, hearts,
livers, diaphragms and also kidneys.

The prevalence of Y. enterocolitica 4/0:3 on plucks was 14%, with 45 out of 315
samples positive. The prevalence of Y. pseudotuberculosis was 2%, where six out of 315
samples were positive (Table 5).

The highest number of Y. enterocolitica 4/0:3 positive samples were observed from
tongues, where 17 out of 45 samples were positive. The lowest number of
Y. enterocolitica 4/0O:3 positive samples were found from lungs, lobus caudales and
kidneys, where 3 out of 45 samples were positive in each sampling site. The differences in
the prevalence of Y. enterocolitica 4/0:3 were significant, and the prevalence of pathogen
on tongues was significantly higher than on lungs, lobus craniales et caudales, hearts,
diaphragmes, livers un kidneys (p<0.05).

The highest number of Y. pseudotuberculosis positive samples (3 out of 45) were
found from liver, while the lowest — from heart (1 out of 45 was positive). In total, number
of Y. enterocolitica 4/0:3 positive samples found from plucks was significantly higher than
number of Y. pseudotuberculosis positive samples (p<0.01).

Fredriksson-Ahomaa et al. (2001%) reported that, comparing with other sampling
sites, the highest prevalence of Y. enterocolitica 4/0:3 were observed on tongues. If the pig
is carrying the pathogenic yersiniae in its palatine tonsils, the oral cavity of the animal is
usually contaminated with pathogens (Nesbakken et al., 1988). Thereby, the prevalence of
Y. enterocolitica 4/0:3 on tongues were higher than on other sampling sites in our study.
Y. enterocolitica 4/0:3 were isolated from the pig tongues in the previous studies as well
(Neshakken et al., 1988, Fredriksson-Ahomaa et al., 2001%).

Pathogenic yersiniae were isolated from plucks in slaughterhouses A, B and C. In
slaughterhouse A, pathogenic yersiniae were found on tongues, lungs lobus craniales et
caudales, hearts, livers, diaphragms and kidneys. Pathogens were identified on tongues,
lungs lobus craniales et caudales, hearts, livers and diaphragms in slaughterhouse B, and
on tongues in slaughterhouse C. Pathogenic yersiniae were not observed on kidney
samples in slaughterhouse B, and on lung lobus craniales et caudales, heart, liver,
diaphragm and kidney samples in slaughterhouse C (Fig. 3)
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In slaughterhouse A, the highest prevalence of pathogenic yersiniae was found on
tongue (53%), lung lobus craniales (40%), heart (33%), diaphragm (20%), liver (53%) and
kidney (20%) samples, while in slaughterhouse B - on lung, lobus caudales (13%). The
lowest prevalence of pathogenic yersiniae was found on tongue (27%) in slaughterhouse C;
on lung, lobus craniales (7%), heart (13%), diaphragm (7%), liver (13%) and kidney (20%)
in slaughterhouse B, but on lung, lobus caudales (7%) in slaughterhouse A.

Y. enterocolitica 4/0:3 was isolated from tongue, lung, lobus craniales, lung, lobus
caudales, heart, diaphragm, liver and kidney samples in slaughterhouse A. Y. enterocolitica
4/0:3 was found on tongue, lung, lobus craniales et lobus caudales, heart, diaphragm, liver
in slaughterhouse B, but only on tongue in slaughterhouse C. Pathogen was not observed on
kidney in slaughterhouse B, and on lung, lobus craniales et lobus caudales, heart,
diaphragm, liver and kidney samples in slaughterhouse C (Fig. 4.).

The highest prevalence of Y. enterocolitica 4/0:3 was observed on tongue (53%),
lung, lobus craniales (27%), heart (27%), diaphragm (20%), liver (33%) and kidney
samples (20%) in slaughterhouse A. The highest prevalence of Y. enterocolitica 4/0:3 on
lungs, lobus caudales (13%) was in slaughterhouse B. The lowest prevalence of
Y. enterocolitica 4/0:3 was found on tongues (27%) in slaughterhouse C, but on lung,
lobus craniales (7%), heart (13%), diaphragm (7%) and liver (13%) samples in
slaughterhouse B. The lowest Y. enterocolitica 4/0O:3 prevalence on lung, lobus caudales
(7%) was in slaughterhouse A.

Y. pseudotuberculosis was isolated from lung, lobus craniales, heart and liver
samples in slaughterhouse A. Pathogen was not recovered from tongue, lung, lobus
caudales, heart liver and kidney samples in slaughterhouse A. Y. pseudotuberculosis was
not found on plucks in slaughterhouses B and C. The highest prevalence of
Y. pseudotuberculosis was observed on liver (20%) in slaughterhouse A. The prevalence of
Y. pseudotuberculosis on lung, lobus craniales was 13%, but the lowest — on heart (7%) in
slaughterhouse A.

In general, the prevalence of Y. enterocolitica 4/0:3 on plucks and carcasses in
slaughterhouse A was significantly higher than in slaughterhouses B and C (p<0.05).
Results of the present study show that internal slaughterhouse factors may have impact on
distribution of pathogenic yersiniae on carcasses and plucks. As palatine tonsils are
considered to be the principal source for carcasses’ and plucks’ contamination with
pathogens (Fredriksson-Ahomaa et al., 2000°, Fredriksson-Ahomaa et al., 2001%
Laukkanen et al., 2009), removal of palatine tonsils with plucks, as it was done in
slaughterhouse A, may enhance the distribution of pathogenic yersiniae on carcasses and
plucks. The lowest prevalence of pathogenic yersiniae was observed in slaughterhouses B
and C, where removal of plucks was performed in several steps, and organs were
subsequently detached, or certain organs (diaphragms and kidneys) were left inside the
carcass.

Andersen et al. (1991) as well as Christensen and Liithje (1994) reported, that
removal of palatine tonsils and evisceration technique could influence the prevalence of
pathogenic yersiniae on carcasses and plucks. The prevalence of Y. enterocolitica 4/0:3 on
diaphragms was higher when plucks were removed with tongue and palatine tonsils.
However, the prevalence of Y. enterocolitica 4/0:3 was lower when tongue and palatine
tonsils were detached from plucks prior the initial contact of pharyngeal area with
diaphragm (Andersen et al. 1991).
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Pathogenic yersiniae in environment of the slaughterhouse

Yersiniae were isolated from environmental samples with the prevalence 55%,
where the prevalence of non-pathogenic and pathogenic yersiniae comprises 52% and 3%
accordingly (Table 6.).

The highest prevalence of non-pathogenic yersiniae (100%) was found on sinks,
floors of meat inspection platforms and footwear samples. The lowest prevalence of non -
pathogenic yersiniae (14%) was identified on boxes for slaughter products. Pathogenic
yersiniae were isolated from the work surface (20%) and slaughterhouse floor samples
(8%).

In general, the highest prevalence of yersiniae was on work clothes (67%), where 8
out of 12 samples were positive. The lowest prevalence of yersiniae was on working tools
(33%), where 3 out of 9 samples were positive.

Non-pathogenic Y. enterocolitica 1A, Y. frederiksenii, Y. intermedia and
Y. kristensenii and pathogenic Y. enterocolitica 4/0:3 was isolated from environmental
samples.

Non-pathogenic yersiniae are widespread in the environment, so several factors as
animal hygiene, quality of hygiene procedures, hygiene of primary processing of carcasses
and plucks may influence the distribution of yersiniae in the slaughterhouse environment.
These factors may have impact on the premises’ and equipment hygiene (Gill, Jones, 1995,
Sammarco et al., 1997). In previous studies, non-pathogenic yersiniae were isolated from
the slaughterhouse environmental samples also (Gill, Jones, 1995, Sammarco et al., 1997).

Y. enterocolitica 4/0:3 may be distributed in the slaughterhouse environment due to
cross-contamination from Y. enterocolitica 4/0:3 positive pig palatine tonsils,
contaminated carcasses and plucks (Fredriksson-Ahomaa et al., 2000°). Nesbakken (1988)
and Fredriksson-Ahomaa et al. (2000°) have found Y. enterocolitica 4/0:3 on
slaughterhouse hall floor and work surface samples, which coincides with our results
according to localisation of contamination in the plant environment.

Non-pathogenic yersiniae were identified in environmental samples in
slaughterhouses A, B and C, but pathogenic yersiniae only in slaughterhouse A (Table 7).

The highest number of non-pathogenic yersiniae positive samples (14 out of 26
samples) was recovered in slaughterhouse B. The lowest number of non-pathogenic
yersiniae positive samples was found in slaughterhouse C (9 out of 19 samples). However,
differences in the prevalence of non-pathogenic yersiniae between slaughterhouses A, B
and C were not significant (p>0.01). Y. enterocolitica 4/0:3 was isolated from
environmental samples only in slaughterhouse A (2 out of 19 samples were positive).

In slaughterhouse A, non-pathogenic yersiniae were isolated from work surface,
table for work equipment, slaughter hall floor, sink, box for cold storage, glove, apron and
footwear samples. However, non-pathogenic yersiniae were not found on door, box for
slaughter products, hook and knife samples in slaughterhouse A. In slaughterhouse B, the
presence of non-pathogenic yersiniae was observed on work surfaces, doors, tables for
work equipment, slaughter hall floors, sinks, floors of meat inspection platform, hook,
apron and footwear. In slaughterhouse B, non-pathogenic yersiniae were not found on box
for slaughter products, box for cold storage, knife and glove samples. In slaughterhouse C,
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non-pathogenic yersiniae were isolated from the slaughter hall floor, sink, box for
slaughter products, floor of the meat inspection platform, box for cold storage, apron and
footwear samples. In slaughterhouse C, non-pathogenic yersiniae were not recovered from
doors, table for work equipment, hoof, knife and glove samples (Table 8.).

In slaughterhouse A, the highest prevalence of non-pathogenic yersiniae (100%)
was identified on tables for work equipment, sinks, box for cold storage, gloves and
footwear. The lowest prevalence of non-pathogenic yersiniae in the same slaughterhouse
(33%) was on working footwear. In slaughterhouse B, the highest prevalence of non-
pathogenic yersiniae (100%) was on work surfaces, doors, tables for work equipment,
sinks, floors of meat inspection platform, aprons and work footwear. The lowest
prevalence of non-pathogenic yersiniae in slaughterhouse B was on floor of slaughterhouse
hall and hooks (50%). The highest prevalence of non-pathogenic yersiniae in
slaughterhouse C (100%) was on floors of meat inspection platform, boxes for cold
storage, aprons and work footwear samples. In slaughterhouse C, the lowest prevalence of
non-pathogenic yersiniae (33%) was found on boxes for slaughter products.

High prevalence of non-pathogenic yersiniae on work clothes samples demonstrate
that worker may distribute microbiological contamination to slaughter products, therefore
workers should be aware of cleanliness of the working clothes. Aprons and working
footwear should be changed and cleaned in order to avoid the distribution of
contamination. Low prevalence of pathogenic yersiniae on samples from working tools
indicate that cleaning and disinfection procedures are adequate ensuring removal of both,
the microbiological contaminants and yersiniae. Sammarco et al. (1997) also reported that
environment of the slaughterhouse could be contaminated with yersiniae which concurs
with our results.

In slaughterhouse A, Y. enterocolitica 4/0:3 was isolated from samples drawn from
the work surface and slaughterhouse floor, but not from door, table for work equipment,
sink, box for slaughter products, box for cold storage, hook, knife, glove, apron and
working footwear. In slaughterhouses B and C, Y. enterocolitica 4/0:3 was not found on
work surface, slaughterhouse floor, floor of meat inspection platform, door, table for work
equipment, sink, box for slaughter products, box for cold storage, hook, knife, glove, apron
and work footwear samples (Table 9.).

In slaughterhouse A, the highest prevalence of Y. enterocolitica 4/0: 3 (50%) was
observed on floor of the slaughterhouse hall, but the lowest — on work surfaces (33%).

Work surface, where Y. enterocolitica 4/0:3 was established, was intended for
primary processing of by-products including separating of offal from the plucks. Thus,
Y. enterocolitica 4/0: 3 could be introduced on work surface due to direct contact with the
contaminated plucks.

In slaughterhouse A, a Y. enterocolitica 4/0: 3 positive sample was obtained from
the slaughterhouse floor under the plucks’ processing line, the pathogen being presumably
transferred to the floor from contaminated plucks with blood and rinsing water.
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Isolation of Y. enterocolitica 4/0:3 and Y. pseudotuberculosis from pig tonsils,
carcasses and plucks using different testing methods

Y. enterocolitica 4/0:3 was isolated from pig palatine tonsils, subsequently the
direct plating, the selective enrichment and the cold enrichment was applied. The presence
of Y. pseudotuberculosis in pig tonsils was detected by applying the cold enrichment, but
not when the direct plating and selective enrichment was used.

Y. enterocolitica 4/0: 3 was recovered from pig tonsils using the direct plating, the
selective enrichment and the cold enrichment for 7, 14 and 21 days. Even
Y. pseudotuberculosis from pig tonsils was recovered when the cold enrichment for 7, 14
and 21 days was applied (Table 10).

The highest amount of Y. enterocolitica 4/0: 3 cultures from pig tonsil samples was
isolated using the direct plating, when 64 out of 173 samples were positive. However,
differences in amount of isolated Y. enterocolitica 4/O: 3 cultures using the direct plating
and the cold enrichment for two weeks were not observed (p>0.01). The smallest amount
of the isolated Y. enterocolitica 4/O: 3 cultures were obtained when the selective
enrichment was applied (9 out of 173 positive samples). Applying the selective enrichment
and the cold enrichment for one week, significant differences in amount of isolated
Y. enterocolitica 4/0:3 cultures were not identified .

Applying the cold enrichment for three weeks Y. pseudotuberculosis was isolated
from 10 out of 19 positive samples and the amount of the isolated cultures was the highest.
The smallest amount of Y. pseudotuberculosis cultures was recovered applying the cold
enrichment for one week (3 out of 19 cultures were isolated). In general, there were no
differences in an amount of isolated Y. pseudotuberculosis cultures applying the cold
enrichment for two and three weeks (p>0.01).

If the animal is a carrier of pathogen, pig palatine tonsils are colonized with
Y. enterocolitica 4/0:3, and the amount of Y. enterocolitica 4/0:3 cells can reach 1720
cfu/cm® (Nesbakken, 1988). This amount of Y. enterocolitica 4/0: 3 cells in testing
material is sufficient to isolate Y. enterocolitica 4/O: 3 without enrichment. Thereby the
direct plating was efficient in the present study, indicating the presence of Y. enterocolitica
4/0: 3 cells in pig tonsils in high amount. Korte et al. (2004), VanDamme et al. (2010)
isolated Y. enterocolitica 4/0: 3 from the samples of pig tonsils after the direct plating onto
CIN agar, confirming that the direct plating is efficient method for isolation of this
pathogen. The cold enrichment was useful in our study as well. During the cold
enrichment, the bacterial cells multiply reaching sufficient amount of cells for development
of colonies onto CIN agar. The treatment of sample with KOH is helpful in order to reduce
background microflora, making the cold enrichment especially efficient (Schiemann,
1983?%, Fredriksson-Ahomaa, Korkeala 2003).

Regarding the isolation of Y. pseudotuberculosis, the results obtained are in
agreement with Niskanen et al. (2002), who studied the prevalence of
Y. pseudotuberculosis in fattening pigs in Finland, and pathogens were not isolated using
either the direct plating or the selective enrichment. The cold enrichment was effective in
other studies for isolation of Y. pseudotuberculosis from pig tonsil samples (Niskanen et
al., 2002, Martinez et al., 2009, 2010a’b).

Y. enterocolitica 4/0:3 was isolated from carcasses and plucks using the cold
enrichment for 7, 14 and 21 days. Y. enterocolitica 4/O: 3 was not recovered from
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carcasses and plucks when the direct plating or the selective enrichment was applied.
Y. pseudotuberculosis was isolated applying the cold enrichment for 14 and 21 days. Using
the direct plating, the selective enrichment or the cold enrichment for 7 days
Y. pseudotuberculosis was not detected (Table 11.).

The highest amount of isolated Y. enterocolitica 4/O: 3 cultures from carcasses and
plucks were detected by using the cold enrichment for three weeks (30 out of 53 positive
samples were identified). However, significant differences in the amount of isolated
Y. enterocolitica 4/0: 3 cultures using the cold enrichment for two and three weeks were
not observed (p>0.05). The smallest amount of Y. enterocolitica 4/0: 3 cultures were
isolated applying the cold enrichment for one week (three out of 53 samples were
positive).

The highest amount of isolated Y. pseudotuberculosis cultures from plucks was
recovered using the cold enrichment for three weeks (4 out of 6 samples were positive).
The smallest amount of Y. pseudotuberculosis cultures from plucks was identified using
the cold enrichment for two weeks (2 out of 6 samples were positive).

The results of the present study establish small numbers of Y. enterocolitica 4/0: 3
on slaughter products, indicating that longer period of time was essential for multiplying of
yersiniae cells. Nesbakken (1988) has isolated Y. enterocolitica 4/O: 3 from plucks after
the cold enrichment, indicating that the cold enrichment is essential for multiplying of
yersiniae cells in order to isolate the pathogen from the contaminated material.

Isolation of Y. pseudotuberculosis from plucks after the cold enrichment
demonstrated that the contamination of plucks occurred with small amounts of yersiniae
cells. Laukkanen et al. (2008) has isolated Y. pseudotuberculosis from plucks after the cold
enrichment as well, thus the author concluded that the cold enrichment was especially
effective in isolation of Y. pseudotuberculosis from the contaminated material.

CONCLUSIONS

1. In Latvia, pathogenic yersiniae - Y. enterocolitica 4/0:3 and Y. pseudotuberculosis are
present in tonsils of slaughtered pigs. The prevalence of Y. enterocolitica 4/0:3 was
significantly higher than the prevalence of Y. pseudotuberculosis (p<0.01) indicating
that pigs in Latvia are carriers of Y. enterocolitica 4/0:3.

2. Pathogenic yersiniae were isolated from the pig tonsils in all slaughterhouses, however
the significant differences in the trends of prevalence among them was observed
(p<0.05). The distinctive prevalence of pathogenic yersiniae is related to whether the
pigs slaughtered at the particular slaughterhouses have been infected or not.

3. Pathogenic yersiniae were isolated from pig carcasses and plucks, but the significant
differences in the prevalence between their presence in carcasses and plucks were not
observed (p>0.05). This indicates that both carcasses and plucks may become
contaminated equally.

4. The prevalence of Y. enterocolitica 4/0:3 on tongues was significantly higher than that
on lungs, hearts, diaphragms, livers and kidneys (p<0.05), showing that tongues are
most heavily contaminated with pathogen.
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Presence of pathogenic yersiniae on slaughter products were observed in all
slaughterhouses, however, the differences in the prevalence of the pathogens among
slaughterhouses were significant (p<0.05). This indicates that the internal factors,
related to primary processing of carcasses and plucks, exist among plants, which can
lead to differences of distribution of contamination with pathogen to carcasses and
plucks.

Y. enterocolitica 4/0:3 was isolated from the slaughter hall floor and work surface
samples in plant A, showing that the pathogen may be spread in the plant environment,
as well as indicating that cleaning and hygienic procedures in the particular slaughter
house are not adequate.

The direct plating and cold enrichment for 14 days was the most efficient methods for
isolation of Y. enterocolitica 4/0: 3 from the pig palatine tonsil samples (p<0.05),
while the cold enrichment method was best for isolation of the pathogen from
carcasses and plucks. In the same way, the cold enrichment method was the most
effective for isolation of Y. pseudotuberculosis from pig tonsils and plucks.
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RECOMMENDATIONS FOR PRACTICE

As pigs may be carriers of pathogenic yersiniae, in order to prevent the distribution of
pathogens to other animal groups or to pig slaughter products information about the
herd status should be available to slaughterhouse prior to transporting of animals for
slaughtering thereto.

The meat inspection, the primary processing and other procedures with plucks should
start with organs located far from tongues and tonsils in order to prevent cross-
contamination of other organs and tissues with pathogens.

In addition to ISO 10273 requirements for the testing material, applying the direct
plating and the selective enrichment, the cold enrichment should be used in case when
the presence of pathogen is expected.

As the pig palatine tonsils are often contaminated with pathogens, fore tonsils must be
removed from the pig heads, tongues and pharynxes in order to avoid the distribution
of tonsilar tissues on the consumer level because it is not acceptable for food safety
Issues.
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