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Streszczenie

Gruzlica bydleca i paratuberkuloza u zwierzat dzikich oraz utrzymywanych w zakladach

odizolowanych— analiza wybranych przypadkow w swietle koncepcji ,,Jedno Zdrowie”

Zagadnienia rozpatrywano w wymiarze mikrobiologicznym, molekularnym oraz
uwarunkowan prawno-organizacyjnych ochrony zdrowia zwierzat i ludzi. Analiza przypadku
gruzlicy bydle¢cej (BTB) u mundzakéw chinskich (Muntiacus reevesi) w prywatnej hodowli
typu ,,minizoo” z mozliwym bliskim kontaktem zwierzat z odwiedzajacymi — z weziow
chtonnych dwoch osobnikow wyizolowano M. bovis (klasyfikacja na podstawie testu Genotype
MTBC opartego na polimorfizmie genu gyrB), wskazuje na potrzebe precyzyjnego okreslenia
obowiagzkow prawnych wiascicieli takich zaktadow w zakresie ochrony zdrowia publicznego,
z uwzglednieniem obowigzku posiadania dokumentacji pochodzenia zwierzat, wynikéw ich
badan w kierunku chordb zakaznych i inwazyjnych, jak rowniez odnoszacej si¢ do srodkdéw
ochrony indywidualnej, z podziatem na przeznaczone dla pracownikow oraz odwiedzajacych.
Powyzsze obowigzki prawne powinny by¢ okreslone zgodnie z wymaganiami Prawa 0 Zdrowiu

Zwierzat (AHL -Animal Health Law).

Zwalczanie BTB u zubréw nie bylo wystarczajaco jasno uregulowane prawnie przed
wprowadzeniem AHL w 2021 r. (przypadki BTB w Os$rodku Hodowli Zubréw
w Smardzewicach — Kampinoski Park Narodowy i wsérod zubréw wolno zyjacych
w Nadlesnictwie Borki oraz w Puszczy Boreckiej). Wedlug obecnego stanu prawnego
Powiatowy Lekarz Weterynarii posiada kompetencje w zakresie zapobiegania i zwalczania
BTB u zubrow, co utatwi zaréwno efektywne realizowanie strategii ochrony i reintrodukcji
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gatunku, jak i z uwzglednieniem koncepcji ,, Jedno Zdrowie - One Health” zapobieganie
przenoszeniu choroby na inne gatunki wolno zyjace oraz zwierzgta gospodarskie produkujace
zywnos¢. U 11 gatunkow zwierzat roslinozernych w polskich ogrodach zoologicznych
stwierdzono bezobjawowe zakazenia Mycobacterium avium susp. pratuberculosis (dodatnie
wyniki posiewow bakteriologicznych probek katu, Real time PCR; identyfikacja gatunkowa na
podstawie testu Geno Type Mycobacterium CM opartego na technologii DNA-Strip) Patogen
ten jest potencjalnie grozny rowniez dla odwiedzajacych. Nalezy uwzgledni¢ paratuberkuloze

w monitoringu serologicznym chorob zakaznych i1 inwazyjnych w ogrodach zoologicznych.

Stowa kluczowe: gruzlica bydleca, paratuberkuloza, zwierzgta dzikie 1 utrzymywane, hodowla
typu ,,minizoo”, ogrod zoologiczny, zaktady odizolowane, Prawo o Zdrowiu Zwierzat (AHL),

koncepcja ,,One Health”






Abstract

Bovine tuberculosis and paratuberculosis in wild and kept animals in confined

establishments- analysis of selected cases in the light of the '""One Health" concept

Topics were considered in the microbiological, molecular dimensions and in the appearance of
legal and organizational conditions for the protection of animal and human health. Analysis of
a case of bovine tuberculosis (BTB) in Reeves’s muntjacs (Muntiacus reevesi) in a "minizoo"-
private animal collection with the possible contact between animals and visitors - M. bovis was
isolated from the lymph nodes of two animals (classification based on the Genotype MTBC test
of the gyrB gene polymorphism coefficient) points to the need to precisely define the legal
obligations of the owners of such establishments in the field of public health protection,
including the obligation to have documentation of the origin of animals, the results of their tests
for infectious and invasive diseases, as well as in relation to personal protective equipment,
divided into for employees and visitors. The legal obligation must be defined in accordance
with the requirements of the Animal Health Law (AHL).

Combating BTB in European bison was not clear enough to be legal before the introduction of
AHL in 2021 (cases of BTB in the Bison Breeding Center in Smardzewice - Kampinoski
National Park and among free-living bison in the Borki Forest Inspectorate and in the Borecka
Forest). According to the current legal status, the County Veterinary Officer is competent to
prevent and combat BTB in European bison, which will facilitate both the effective
implementation of the strategy for the protection and reintroduction of the species, and, taking
into account the concept of "One Health", preventing the transmission of the disease to other
free-living species and food producing animals.

Asymptomatic Mycobacterium avium susp. paratuberculosis infections were found in 11
species of herbivorous animals in Polish zoological gardens (positive results of bacteriological
cultures of fecal samples, Real time PCR; species identification based on the Geno Type
Mycobacterium CM test based on DNA-Strip technology). This pathogen is potentially
dangerous also for visitors. This indicates the need to include paratuberculosis in the serological
monitoring of infectious and invasive diseases in z0os.

Key words: bovine tuberculosis (BTB), paratuberculosis, wild and kept animals, “mini zoo”-
private animal collection, zoo, confined establishments, Animal Health Law, “One Health”

concept



Wykaz skrotow

AHL - Animal Health Law — Prawo o Zdrowiu Zwierzat
BTB - Bovine tuberculosis — Gruzlica bydleca
EAZA - European Association of Zoos and Aquaria — Europejskie

Stowarzyszenie Ogrodow Zoologicznych i Akwariow

HEYM - Herrold's Egg Yolk Media - Podloze z z6ttkiem Herroldsa

HPC - 3-Hydroxy-2-phenylcinchoninic acid - Kwas 3-hydroksy-2
-fenylocynchoninowy

IBD — Identical by Descent - identyczne przez pochodzenie

MAC - Mycobacterium avium complex

MAH - Mycobacterium avium subsp. hominissuis

MAP - Mycobacterium avium subsp. paratuberculosis

MTBC - Mycobacterium tuberculosis complex - grupa pratkow z rodziny

Mycobacteriaceae

OHZ - Oérodek Hodowli Zubrow

OTF — Officially TB Free — Oficjalnie Wolny od Gruzlicy

PIWet — PIB Panstwowy Instytut Weterynaryjny — Panstwowy Instytut
Badawczy

PLW - Powiatowy Lekarz Weterynarii

B - Tuberculosis — Gruzlica

UE - Unia Europejska

WHO - World Health Organization — Swiatowa Organizacja Zdrowia

WOAH - World Organisation for Animal Health - Swiatowa Organizacja Zdrowia

Zwierzat
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1. Wstep

Niniejsza praca stanowi analize: przypadkow gruzlicy bydlgcej u mundzakow
chinskich w prywatnej hodowli typu ,,minizoo”, przypadkow bezobjawowych zakazen
Mycobacterium avium subsp. paratuberculosis (czynnik etiologiczny paratuberkulozy) u
zwierzat nieudomowionych w ogrodach zoologicznych oraz przypadkow gruzlicy bydlecej
u zubrow zyjacych na wolnosci lub w zagrodach, z uwzgl¢dnieniem uwarunkowan

prawnych ochrony zdrowia publicznego.

Gruzlica jest chorobg zakazng ludzi i zwierzat, wywotywang przez jedenascie
gatunkéw kompleksu Mycobacterium tuberculosis (Mycobacterium tuberculosis complex -
MTBC) (Rodriguez-Campos i in., 2014, Parsons i in., 2013). Nalezace do kompleksu
Mycobacterium bovis i Mycobacterium caprae sa czynnikami etiologicznymi gruzlicy
zwierzat (ang. animal tuberculosis) (Krajewska i in., 2017, Augustynowicz-Kope¢ i in.,
2011). W Polsce BTB jest najczesciej wykrywana u bydta (Lipiec i in., 2019). Odnotowano
rowniez przypadki u $win (Lipiec i in., 2019) oraz u licznych gatunkoéw zwierzat
nieudomowionych. W Bieszczadach BTB zostata potwierdzona mikrobiologicznie u zubréw
(Bison bonasus), dzikéw (Sus scrofa) oraz wilkéw (Canis lupus) (Krajewska i in., 2014,
Ortowska i in., 2017, Radulski i in., 2019, Didkowska i in., 2021a). Przypadki BTB
stwierdzano roéwniez w polskich ogrodach zoologicznych (Krajewska i in., 2015,
Krajewska-Wedzina i in., 2018).

Swiatowa Organizacja Zdrowia (WHO) klasyfikuje BTB jako bezposrednig chorobe
odzwierzeca. To znaczy, ze Czynnik zakazny przenoszony jest z zakazonego zwierzgcia na

czlowieka, bez zywiciela posredniego (Thoen i in., 2006, Lipiec i in., 2019).

W trosce o zdrowie publiczne nalezy minimalizowac¢ ryzyko zakazenia w miejscach,
w ktorych utrzymywane sg zwierzeta — w ogrodach zoologicznych czy w hodowlach typu
,Minizoo”, migdzy innymi poprzez regularne badania i zakup zwierzat o znanym statusie

epizootycznym.

Ze wzgledu na duzg liczbe odwiedzajacych ogrody zoologiczne, BTB moze stanowié

zagrozenie dla zdrowia publicznego.

Gloéwng drogg przenoszenia BTB migdzy zwierzetami jest droga oddechowa
(Montali i in., 2001, Pavlik i in., 2002, Lawerin i in., 2005, Kozinska i in. 2011, Zlot i in.,
2016, Gong i in., 2017). W ogrodach zoologicznych potwierdzono przypadki przeniesienia
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BTB zwierze-czlowiek, co sugeruje przenoszenie rowniez drogg aerogenng (Sanou i in.,
2014, Malama i in., 2014, Olea-Popelka i in., 2017, Akkerman i in., 2020).

Status panstwa oficjalnie wolnego od gruzlicy bydta (OTF — Officially TB Free),
otrzymuje panstwo, W ktorym odsetek zakazonych stad bydta nie przekracza 0,1% rocznie
I co najmniej 99,9% stad jest oficjalnie wolne od gruzlicy kazdego roku przez szes$¢ lat.
Polska uzyskata status kraju OTF na mocy Decyzji Komisji nr 2009/342/WE z dnia 23
kwietnia 2009 roku [1-wykaz aktow prawnych i dokumentéw urzedowych]. Uzyskanie tego
statusu umozliwito zmian¢ systemu nadzoru z 1/3 do 1/5 stad bydta w okregu rocznie.
Obecnie wszystkie stada bydta w okregu sa poddawane badaniom co pi¢¢ lat, przy czym
badania obejmuja zwierzeta w wieku powyzej 42 dni. Badanie urzedowe przeprowadza si¢
za pomocg poroOwnawczej $rodskornej proby tuberkulinowej w okolicy szyi. W ciagu

ostatnich dziesi¢ciu lat odnotowano w Polsce 372 ogniska gruzlicy u bydta.

Aktualny stan prawny w Polsce nie implikuje konieczno$ci przeprowadzania badan
monitoringowych w kierunku BTB u zwierzat dzikich ani utrzymywanych przez cztowieka

za wyjatkiem gatunkoéw Bison ssp., Bos ssp., Bubalus ssp [2].

W tym kontek$cie powazne zagrozenie dla zdrowia publicznego stanowia hodowle

typu ,,minizoo”, niepodlegajace szczegdtowym, specyficznym uregulowaniom prawnym.

Nalezy podkresli¢, ze dziatalnos¢ ogrodow zoologicznych podlega zatwierdzeniu
przez Powiatowego Lekarza Weterynarii (PLW), podczas gdy dla prywatnych hodowli

zwierzat typu ,,minizoo” nie ma okreslonych szczegdétowych zasad rejestracji.

Sytuacja ta stanowi luke prawng — tym bardziej, ze pochodzenie i status epizootyczny
zwierzat utrzymanych w prywatnych hodowlach czesto pozostaja nieznane, a ich
przemieszczanie czegsto byto wielokrotne i nie podlegalo zadnym ograniczeniom ani

przepisom zapobiegajacym rozprzestrzenianiu si¢ chorob zakaznych.

Zwierzeta w hodowlach typu ,,minizoo” sa wykorzystywane jako atrakcja
turystyczna i czesto majg bezposredni kontakt z ludzmi, CO zagraza przenoszeniem
odzwierzgcych chorob zakaznych, miedzy innymi gruzlicy — tak jak w analizowanym
w niniejszej pracy przypadku gruzlicy bydlecej u mundzakow. Gruzlica bydleca u zwierzat
w ogrodach zoologicznych, w hodowlach typu ,,minizoo” ma niezwykle wysoki potencjat
zakazny (Miiller i in., 2013, Stephens i in., 2013).
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Nie jest to jednak jedyne =zagrozenie zwigzane z zakazeniami pratkami.
Do kwasoopornych pratkow rodzaju Mycobacterium nalezy rowniez Mycobacterium avium
subsp. paratuberculosis (MAP), ktory jest czynnikiem etiologicznym paratuberkulozy
(choroba Johnego) - przewlektego, ziarniniakowego zakazenia przewodu pokarmowego,
najczesciej wystepujacego U przezuwaczy. Inne ssaki sa rowniez podatne na zakazenia MAP
(Roller i in., 20204, Pigoli i in., 2020). W ogrodach zoologicznych paratuberkuloza zostata
potwierdzona wérod Bovidae (Dukes i in., 1992, Naylor i in., 2018, Hernandez-Reyes i in.,
2022), Cervidae (Girling i in., 2011) Giraffidae (Stevenson i in., 2009, Vansnick i in., 2005),
Camelidae (Jorge i in., 2008, Miinster i in., 2013a), Rhinocerotidae (Collins i in., 1993,
Bryant i in., 2012) i Rodentia (Roller i in., 2020a, Roller i in., 2020b). Jednym z celow
niniejszej pracy bylo potwierdzenie bezobjawowych zakazen MAP u zwierzat

ros$linozernych w ogrodach zoologicznych w Polsce.

W ogrodach zoologicznych wiele zwierzat moze by¢ nierozpoznanym rezerwuarem
MAP. Sieja MAP w sposOb przerywany lub przewlekty (Miinster i in., 2013b, Corn i in.,
2005). Przenoszenie patogenu odbywa si¢ gtownie droga fekalno-oralng, chociaz opisane
zostaly rowniez drogi wertykalna, pseudo-wertykalna i weneryczna (Larsen i in., 1981,
Sweeney i in., 1992, Whittington i in., 2009). Zwykle objawy kliniczne rozwijaja si¢

u zwierzat po dtugim okresie inkubacji.

Nalezy podkresli¢, ze siewstwo MAP w kale moze wystepowac na kilka miesiecy
przed wystapieniem objawow klinicznych. Post¢pujaca utrata masy ciata, ostabienie
kondycji i biegunka to gtéwne objawy klinicznej postaci paratuberkulozy (Barrero-

Dominguez i in., 2019).

Problematyka zakazen MAP jako zagrozenia dla zdrowia publicznego pozostaje nie
w pelni wyjasniona i sporna (Waddell i in., 2015, Agrawal i in., 2021, Moghadam i in.,
2022), niemniej jednak odwiedzajacy ogrody zoologiczne i opickunowie zwierzat powinni
przestrzega¢ $rodkow ostrozno$ci. Jest to tym bardziej istotne, ze paratuberkuloza moze

mie¢ ciezki przebieg, w zaleznos$ci od gatunku i osobnika (Roller i in., 2020b).

Monitorowanie paratuberkulozy jest szczegdlnie wazne w ogrodach zoologicznych,

ktore utrzymujg zwierzeta bardzo cennych 1 zagrozonych gatunkow.

Zakazenia MAP potwierdzono w Polsce u zwierzat gospodarskich (Szteyn i in.,
2020, Kaczmarkowska i in., 2022). Dotychczas nie prowadzono w Polsce badan

wystepowania tego patogenu W polskich ogrodach zoologicznych.
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Lacznie w Polsce zarejestrowanych jest 25 ogrodéw zoologicznych w 13 regionach
kraju. Sposréd nich 11 to cztonkowie Europejskiego Stowarzyszenia Ogrodow
Zoologicznych 1 Akwariow (EAZA), wraz z najwazniejszymi ogrodami zoologicznymi
z calej Europy. W ogrodach zoologicznych mogg by¢ trzymane i hodowane wylgcznie
zwierzeta urodzone i wychowane poza srodowiskiem naturalnym, ktore w inny sposob nie
maja szans na przezycie. Zwierz¢ta moga by¢ réwniez utrzymywane, jezeli wymaga tego
ochrona populacji lub gatunku lub osiggniecie celow naukowych. W takich przypadkach,
zgodnie z Rozporzadzeniem Parlamentu Europejskiego i Rady (UE) 2016/429 z dnia 9
marca 2016 r. w sprawie przeno$nych chordb zwierzat oraz zmieniajace i uchylajace
niektore akty w dziedzinie zdrowia zwierzat ,,Prawo o zdrowiu zwierzat”, AHL [2], tak

zwierzeta, jak i miejsce ich utrzymywania podlegaja nadzorowi wlasciwego organu — PLW.

Jak wspomniano, BTB opisano rowniez u dzikich i utrzymywanych przez cztowieka
osobnikéw nieudomowionych gatunkoéw zwierzat, m.in. w 2018 r. u zubrow utrzymywanych
w zagrodach (Didkowska i in., 2021b). W tym konteksécie zwalczanie i zapobieganie
gruzlicy bydlecej jest kwestig troski o zdrowie publiczne oraz waznym elementem dziatan

na rzecz ochrony gatunkéw, np. zubra.

W Polsce normy prawne dotyczace zwierzat wolno zyjacych sa ztozone, niejasne lub
niepetne. System prawny obfituje w przepisy rdéznego rodzaju i rdéznej mocy, ktore sg
powiazane zlozonymi relacjami systemowymi, normatywnymi i interpretacyjnymi.
W obliczu niejasnosci prawnych ustalenie jasnych procedur, ktore mogg by¢ stosowane
przez organy, moze by¢ bardzo trudne. Konsekwencja jest przekazywanie
odpowiedzialno$ci lub niepodejmowanie odpowiednich dziatan w odpowiedzi na okreslone

sytuacje kryzysowe.

Odnoszac si¢ do analizowanych w niniejszej pracy problemow stosowania prawa
w zwalczaniu gruzlicy bydlgcej u Zzubréw, rozne wyktadnie jednego przepisu zagrazaja
skutecznej strategii reintrodukcji - tworzeniu wigkszych metapopulacji i utrzymywaniu
matych, izolowanych stad rezerwuarowych (osrodkow hodowli) na wypadek wystapienia

choroby zakaznej (Perzanowski i in., 2019).

W wielu wolno zyjacych stadach zubrow wystepuje duze zageszczenie zwierzat,
szczegblnie w okresie dokarmiania zimowego. W tej sytuacji wzrasta ryzyko epidemiczne

szczegoblnie jesli stada sa potaczone w wicksze metapopulacje (Perzanowski i in., 2019).
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Nalezy podkresli¢, ze kazde z podjetych w pracy zagadnien rozpatrywane jest
zarbwno w wymiarze mikrobiologicznym oraz molekularnym, jak i niezwykle istotnym
wymiarze uwarunkowan prawno-organizacyjnych ochrony zdrowia zwierzat 1 ludzi wedlug
koncepcji ,,One Health — Jedno Zdrowie”, bedacej jedng z podstaw ochrony zdrowia

publicznego.

Koncepcja ta stanowi podstawg, uzasadnienie 1 naczelng regule interpretacyjng
,Prawa o zdrowiu zwierzat” (AHL) [2]. Jest to europejski akt prawny, ktory obowigzuje
bezposrednio w porzadkach prawnych panstw czionkowskich Unii Europejskiej, w tym
w Polsce. Niemniej jednak, krajowe przepisy prawne dotyczace ochrony zdrowia zwierzat
1 ochrony zdrowia publicznego pozostaty niezmienione. W sposob zasadniczy zmienita si¢

jednak ich interpretacja — a zatem zmienita si¢ takze tre$¢ norm prawnych.

Normy prawne mogg zosta¢ zrekonstruowane dopiero po uwzglednieniu przepiséw
AHL 1 przepisow prawa polskiego, przy jednoczesnym prymacie interpretacyjnym dla prawa
europejskiego. Przepisy polskie musza by¢ rozumiane 1 wyktadane w $wietle AHL oraz
stosowane w zgodzie z AHL. Poprawna interpretacja i zastosowanie tych regut naktada na
organy weterynaryjne, takie jak PLW, znaczng odpowiedzialnoscia. Zaktada tez posiadanie

przez nie znacznych kompetencji prawnych.

Cho¢ AHL nie doprowadzitlo do ujednolicenia prawa na obszarze cate; UE, to
powolalo do istnienia spdjne mechanizmy dziatania i stworzylo jednolite podstawy do
stosowania szczegotowych przepisow lokalnych. Dzigki AHL wszystkie panstwa
cztonkowskie UE posiadaja wspolng podstawe aksjologiczng 1 wspolng regute
interpretacyjna przepisoOw z zakresu ochrony zdrowia zwierzat i ludzi — ,,One Health — Jedno

Zdrowie”.

AHL stanowi ogolnoeuropejski mechanizm ochrony zdrowia zwierzat 1 zdrowia
publicznego 1 w sposdb istotny wptywa na ochrong¢ mi¢dzy innymi zubréw dzikich oraz

utrzymywanych przez cztowieka — we wszystkich aspektach i rodzajach tej ochrony.
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. Cele pracy

. Ocena procedur podejmowanych przez wlascicieli oraz lekarzy weterynarii
Z uwzglednieniem uwarunkowan prawnych ochrony zdrowia publicznego
w odniesieniu do analizy przypadku gruzlicy bydlecej u mundzakéw chinskich
(Muntiacus reevesi) w prywatnej hodowli typu ,,minizoo”.

Analiza, interpretacja i ocena norm prawnych dotyczacych zwalczania gruzlicy
bydlecej (BTB) u zubrow w Polsce na podstawie wybranych przypadkow,
pozostajaca w zwigzku ze strategig reintrodukcji gatunku.

Potwierdzenie wystepowania przypadkow bezobjawowych zakazen Mycobacterium
avium susp. paratuberculosis (MAP) u zwierzat roslinozernych w polskich ogrodach

zoologicznych w kontekscie potencjalnego zagrozenia zdrowia publicznego.
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3. Materialy i metody

3.1 Gruzlica bydl¢ca u mundzakow chinskich (Muntiacus reevesi) w prywatnej hodowli

zwierzat w Polsce — zarzadzanie i konsekwencje prawne

Dwa mundzaki chinskie (Muntiacus reevesi), samiec i samica w wieku czterech lat,
wykazywaty podobne objawy kliniczne w rdéznych odstepach czasu. W lutym 2021 roku,
lekarz weterynarii zostal wezwany do przypadku mundzaka utrzymywanego w prywatnej
hodowli, wykazujacego objawy ogodlnego ostabienia, braku apetytu i apatii. W badaniu
Klinicznym stwierdzony zostal znaczny stopien duszno$ci wdechowo-wydechowej.
Zdecydowano si¢ na immobilizacje zwierzgcia W celu ulatwienie badania klinicznego oraz

podania antybiotykéw i lekéw przeciwzapalnych. Zwierze padto podczas chwytania.

Po kilku tygodniach wlasciciel zgtosit podobne objawy kliniczne u drugiego
mundzaka (ogdlne ostabienie, brak apetytu, apatia). Po przeprowadzeniu badania

klinicznego, lekarz weterynarii dokonat eutanazji zwierzecia.

Sekcje zwlok obu osobnikow przeprowadzono zgodnie z zalgcznikiem nr 3
do Rozporzadzenia Ministra Rolnictwa i Rozwoju Wsi z dnia 4 lipca 2017 r. w sprawie
sposobu prowadzenia dokumentacji zwigzanej ze zwalczaniem chordb zakaznych zwierzat
[3]. Podczas sekcji zwlok pobrano fragmenty ptuc w przypadku pierwszego mundzaka,
aw przypadku drugiego: wezty chtonne piersiowe, podzuchwowe, krezkowe oraz fragmenty

ptuc.

Materiat poddano standardowej hodowli pratkéw (Krajewska-Wedzina i in., 2020).
Kazda tkanke badano w trzech powtorzeniach. W skrdcie, po homogenizacji w 5% kwasie
szczawiowym (Sigma-Aldrich, Burlington, MA, USA), osad przeptukiwano roztworem soli
fizjologicznej (Sigma-Aldrich, Burlington, MA, USA). Po odwirowaniu osad umieszczano
na pozywkach Lowenstein i Stonebrink (Becton Dickinson, Franklin Lakes, NJ, USA).
Zastosowano trzy podioza Lowenstein i Stonebrink dla kazdego rodzaju tkanki w celu
zwigkszenia czulosci testu. Pozywki inkubowano w temperaturze 37°C przez 6 tygodni
1 sprawdzano co siedem dni. DNA wyizolowano stosujac zestaw do izolacji Genolyse (Hain
Lifescience, Niemcy). Szczepy zidentyfikowano za pomoca testu GenoType®MTBC (Hain
Lifescience, Niemcy). Oba badania przeprowadzono zgodnie z zaleceniami producenta
(Krajewska-Wedzina i in., 2020).
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Badane zwierzeta zostaty sprowadzone w 2017 r. do Polski pétnocnej, jednak ich
doktadne pochodzenie pozostaje nieznane. Z informacji uzyskanych od wtasciciela wynika,
ze pochodzily z okolic Krakowa. Zwierzeta przybyly do osrodka bez wczes$niejszego

badania przesiewowego w kierunku choréb zakaznych.

Opisywana prywatna hodowla zwierzat jest cze$cia obiektu agroturystycznego
0 powierzchni 6 ha. W obickcie przebywaty rowniez kangury (Walabia), zebry (Equus
quagga), wielbtady (Camelus dromader), owce (Ovis aries), kozy (Capra hircus), lamy
(Lama guanicoe), guanako (Lama guanicoe), alpaki (Vicugna pacos), osty domowe (Equus
asinus), daniele (Dama dama), antylopy nilgawskie (Boselaphus tragocamelus), antylopy
Sitatunga (Tragelaphus speki), mara patagonska (Dolichotis patagonum), pawie (Pavo
cristatus), emu (Dromaius novaehollandiae), rea (Rhea americana) oraz egzotyczne gatunki

drobiu. Zwierzg¢ta nie miaty bezposredniego kontaktu z mundzakami.

3.2 Problemy w stosowaniu prawa w zwalczaniu gruzlicy bydlecej w u zubréw (Bison

bonasus) — zagrozenie dla efektywnej strategii reintrodukcji

Badaniom, analizie i interpretacji prawniczej poddano akty normatywne z zakresu
zar6wno prawa europejskiego i polskiego [1-15]. Zastosowane zostaty nast¢pujace metody
badawcze analizy 1 interpretacji tekstow prawnych: jezykowa, systemowa, teleologiczna,

funkcjonalna, proeuropejska.

Zbadano takze wybrane akty stosowania prawa w konkretnych stanach faktyczno-
prawnych, pozwalajace na ocen¢ kazuistycznych przypadkow zwalczania gruzlicy u zubrow
[16-42]. W badaniach zastosowano metode analizy przypadkéw pod katem prawnym
1 epizootycznym. Przyjeto stan prawny na dzien 1 lutego 2022 r., a w odniesieniu

do przypadkow z lat wezedniejszych — wlasciwy im stan prawny.

3.3 Mycobacterium avium subsp. paratuberculosis u bezobjawowych zwierzat

roslinozernych w ogrodach zoologicznych w Polsce

Probki pobrano z siedmiu polskich ogrodow zoologicznych oznakowanych kodami od
LA” do ,,G” w liczbie n = 126. Probki pobrano rowniez z niekomercyjnego osrodka
hodowlanego ,,H” (n = 5). Wszystkie badane zwierzeta, 11 gatunkoéw, nie mialy objawow
choroby. Gatunki inne niz ro$linozerne zostaly wykluczone z badania. Zwierzeta
wykazujace oznaki biegunki 1 wycieficzenia zostaly rowniez wykluczone z badania,

poniewaz jego celem byto monitorowanie klinicznie zdrowych zwierzat.
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Do badania tego nie byla wymagana zgoda Lokalnej Komisji Etycznej ds.
doswiadczen na zwierzetach. Probki pobrano od 50 roznych gatunkow zwierzat. Wiek
zwierzat wahat sie¢ od 5 miesiecy do 22 lat ($rednio 8 lat). Material pobrano od 48 samic
1 47 samcow (dla 36 probek nie mozna bylo okresli¢ pici). Material (131 probek katu)
pobierano dwoma sposobami: probki indywidualne (n = 89) oraz probki pobierane z zagrod

(n =42).

Probki zostaty opracowane zgodnie z Podrecznikiem ,, Terrestrial Manual” Swiatowej

Organizacji Zdrowia Zwierzat (WOAH) 2021 (https://www.woah.org/en/what-we-

do/standards/codes-and -manuals/manual-manual-online-access/, dostep 15 grudnia 2021

r.). W skrocie, 1 g kalu dodawano do wody destylowanej i wstrzasano przez 30 minut
w temperaturze pokojowej, a nastgpnie 5 ml ptynu znad osadu przenoszono do proboéwki
zawierajacej] 20 ml 0,95% kwasu 3-hydroksy-2-fenylocynonowego (3-Hydroxy-2-
phenylcinchoninic acid HPC). Po kilkukrotnym odwroceniu probowke pozostawiano na 18
godzin w temperaturze pokojowej. Osad byt przenoszony na podtoza z i bez mykobaktyny
Herrold's Egg Yolk Media (HEY M, Becton Dickinson, Franklin Lakes, NJ, USA). Pozywki
inkubowano w temperaturze 37°C przez osiem miesi¢cy i sprawdzano obecno$¢ kolonii co
siedem dni. DNA z kolonii wyizolowano przy uzyciu zestawu do izolacji Genolyse (Hain
Lifescience,). Szczepy zostaty sklasyfikowane jako gatunki pratkéw innych niz gruzlicze
przy uzyciu testu GenoType Mycobacterium CM (Hain Lifescience) opartego na technologii
DNA-Strip. W skrocie, DNA ekstrahowano, a nastgpniec poddawano multipleksowej
amplifikacji z biotynylowanymi starterami. Nastepnie przeprowadzano odwrotng
hybrydyzacj¢. MAP wykrywano metoda PCR w czasie rzeczywistym przy uzyciu zestawu
VetMax M. paratuberculosis 2.0 (Thermofisher Scientific, Waltham, MA, USA). Celem
testu jest sekwencja insercyjna IS900, czgs¢ sekwencji insercyjnych z rodziny
I1S1110. Powtdrzono to od 14 do 18 razy w genomie MAP. Wszystkie testy przeprowadzono

zgodnie z instrukcjami producentow.
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4. Wyniki

4.1 Gruzlica bydlgca u mundzakow chinskich (Muntiacus reevesi) w prywatnej

hodowli zwierzat w Polsce — zarzadzanie i konsekwencje prawne

Przeprowadzone badania anatomopatologiczne wykazalty rozlegte gruzlicze zmiany
u obu osobnikow mundzaka chinskiego. Ziarniniaki z martwica guzowatg i zmianami
mineralizacyjnymi stwierdzono w ptucach oraz w watrobie, weztach chtonnych, a takze na
powierzchni otrzewnej. Zmiany miaty wielko$¢ matych szaro-biatych guzkow wielkosci od

3do5mm.

Wyniki hodowli z materiatu pobranego po$miertnie byty dodatnie, a na podstawie
testu GenoType MTBC (opartego na polimorfizmie genu gyrB) wyizolowane szczepy
sklasyfikowano jako M. bovis.

4.2 Problemy w stosowaniu prawa w zwalczaniu gruzlicy bydlecej u zubréw (Bison

bonasus) — zagrozenie dla efektywnej strategii reintrodukcji

W pracy zbadano trzy wybrane przypadki zakazenia BTB odnotowane u zubrow przed
21 kwietnia 2021 r. tj. przed wejsciem w zycie AHL [2]. Przypadki te podkreslaja prawne

I praktyczne problemy zwigzane ze zwalczaniem BTB u gatunkoéw chronionych.

421 Przypadek gruzlicy bydlecej w Osrodku Hodowli Zubréw w Smardzewicach
(Kampinoski Park Narodowy)

Przeprowadzona analiza aktow normatywnych w Oéwcze$nie obowigzujacym stanie
prawnym [4-10, 14, 15] oraz zbadanie dokumentéw urzgdowych wytworzonych przez
wlasciwe organy w toku ich postgpowan w przedmiotowej sprawie [16], pozwolity na

stwierdzenie, ze:

W 2013 r. u 3 Zubréw utrzymywanych w OHZ w Smardzewicach stwierdzono typowe
dla BTB posmiertne zmiany anatomopatologiczne oraz obecno$¢ M. caprae potwierdzong
badaniami bakteriologicznymi. We wrzesniu 2014 r., podczas kontrolnych badan
przyzyciowych w kierunku gruzlicy, u dwoch osobnikow stwierdzono dodatni wynik
zaro6wno $rodskornej proby tuberkulinowej, jak i testu Bovigam® (Prionics AG, Schlieren-
Zurich, Switzerland). Wykazano, ze w Polsce, jesli zwierzeta znajduja sie na terenie parku

narodowego, nalezy uzyskaé zgode Ministerstwa Srodowiska, a obecnie Ministerstwa
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Klimatu i Srodowiska, jezeli jednak zlokalizowane sa na innych terenach, zgode musi

wyrazi¢ Generalny Dyrektor Ochrony Srodowiska [6].

4.2.2 Przypadek gruzlicy bydlgcej zwigzany z przeniesieniem zubréw z Osrodka

Hodowli w Smardzewicach do zagrody pokazowej w Nadles$nictwie Borki

Przeprowadzona analiza aktow normatywnych w dwcze$nie obowigzujgcym stanie
prawnym [4-10, 14-15] oraz zbadanie dokumentéw urzgdowych wytworzonych przez
wlasciwe organy w toku ich postepowan w przedmiotowej sprawie [17-26], pozwolity

na stwierdzenie, ze:

W 2013 r. u zubra przeniesionego z OHZ w Smardzewicach do zagrody
kwarantannowej w Wolisku na terenie Nadlesnictwa Borki (powiat Gizycko) nie wykazano
oznak BTB w badanu sekcyjnym, jednak probki tkanek pobrano i przestano
do Panstwowego Instytutu Badawczego Weterynarii w Putawach. Badaniem
bakteriologicznym potwierdzono zakazenie u jednego zubra — wyizolowano M. bovis. [20,
21].

4.2.3 Przypadek gruzlicy bydlecej w stadzie wolno zyjacych zubrow w Puszczy
Boreckiej

Przeprowadzona analiza aktow normatywnych w 6wcze$nie obowigzujacym stanie
prawnym [4-10, 14, 15] oraz zbadanie dokumentow urzgdowych wytworzonych przez
wlasciwe organy w toku ich postgpowan w przedmiotowej sprawie [27-42], pozwolily

na stwierdzenie, ze:

W 2016 r. w czasie okresowej kontroli stada wolno zyjacych zubrow w Puszczy
Boreckiej (powiat Gizycko) 2 osobniki wybrane do odstrzatu redukcyjnego [31, 34]. Jednym
z wyselekcjonowanych zwierzat byt apatyczny byk ze zmianami chorobowymi w okolicy
napletka (posthitis) [31, 32], ktory przybywal do miejsc zerowania jako ostatni. Innym
z wyselekcjonowanych zubréw byta osowiata i apatyczna krowa. Miata wyrazne problemy
przy pobieraniu pokarmu, sylwetke wychudzong ze sladami zaniku migsni [34, 35]. W czasie
eliminacji [31, 32, 34, 35] pobrano probki do badan laboratoryjnych w kierunku gruzlicy
[38, 40].

W materiale tkankowym pozyskanym podczas eliminacji zubra - byka potwierdzono

mikrobiologicznie obecnos¢ M. bovis [38], zas w przypadku krowy uzyskano wynik ujemny
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[40]. Konsekwencja zaistniatej sytuacji byto zalecenie przez PLW w Gizycku wprowadzenia

monitoringu gruzlicy zwierzat lownych gatunkow bytujacych na terenie Puszczy Boreckiej.
4.2.4 Analiza stanu prawnego

Przeprowadzona  zostala analiza  przepisow  prawnych  obowigzujacych
w przedmiotowych przypadkach — w poréwnaniu do aktualnego stanu prawnego. Badania

te pozwolity na stwierdzenie, ze:

Przed wej$ciem w zycie ,,Prawa o zdrowiu zwierzat” (AHL) [2] w dniu 21 kwietnia
2021 r., obowigzujace w Polsce przepisy W badanym zakresie obejmowatly: ustawe
o ochronie zdrowia zwierzat oraz zwalczaniu chorob zakaznych zwierzat [4], rozporzadzenie

w sprawie zwalczania gruzlicy bydta [5] oraz ustawe o ochronie przyrody [6].

Przepisy dotyczace BTB [5] stanowily uszczegdtowienie ogdlnych przepisow ustawy

o ochronie zdrowia zwierzat i zwalczaniu choréb zakaznych zwierzat [4].

Ten stan prawny dodatkowo komplikowato istnienie licznych norm w postaci r6znych
ustaw dotyczacych ochrony przyrody i ochrony gatunkowej zwierzat - ustawa o ochronie
przyrody [6] i rozporzadzenie wykonawcze do niej [7] ochrony zdrowia zwierzat [4],
obowigzkow organdéw inspekcji weterynaryjnej [8], wykonywania zawodu lekarza
weterynarii  [9], a takze ogélnych przepisow prawa dotyczacych postgpowania

administracyjnego [10].

W analizowanych przypadkach szczegdlnie problematyczne bylo stosowanie
obowigzujacego prawa W odniesieniu do zubra jako chronionego gatunku dzikiego

zwierzecia.

Nalezy jednak zauwazyc¢, ze ochrona przyrody, w tym gatunkow prawnie chronionych,
jest formg ochrony odrebng od ochrony zwierzat i ochrony zdrowia zwierzat. Niemniej
jednak, niestuszne bytoby zatozenie, ze nalezy je rozumie¢ oddzielnie. Jest to szczegolnie

uzasadnione w kontekscie choréb podlegajacych urzedowej kontroli.

Konieczny byt wieloaspektowy i teleologicznie ukierunkowany sposob podejécia do
problemu interpretacji przepisow. Byto to bardzo trudne zadanie dla kazdego wlasciwego
organu (PLW). Wobec braku ogolnokrajowego programu przyjetego przez Glownego
Lekarza Weterynarii, wlasciwe organy rozpatrujace badane przypadki przyjety taka forme
interpretacji, zgodnie z ktérag dopuszczano jedynie zwalczanie choroby u zwierzat

gospodarskich, a nie u zubrow. Wedtlug organow, z przeprowadzonej analizy przypadku
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wynika, ze przed kwietniem 2021 r. skuteczne zastosowanie $rodkéw prawnych bytoby
mozliwe jedynie po ustanowieniu przez Gtownego Lekarza Weterynarii programu
zwalczania gruzlicy u zubroéw, okreslajacego dziatania, jakie nalezatlo podja¢ w celu

zwalczania choroby.

Minister Rolnictwa i Rozwoju Wsi wydal rozporzadzenie w sprawie zwalczania
gruzlicy bydta [5], jednak jego tre$¢ dotyczaca kontroli administracyjnej byta niespojna.
Pomimo tego, ze w samej nazwie rozporzadzenia mowa jest o ,,gruzlicy bydia”, a nie
o ,.gruzlicy bydlecej”, wladze zrozumiaty, ze jej tres¢ odnosi si¢ wytacznie do bydta
udomowionego. Taka interpretacja, oparta na prostym rozumieniu jezykowym, ale bez
uwzglednienia spdjnosci prawa czy wartosci teleologicznych, takich jak ochrona zdrowia

publicznego, objawiata si¢ w niestosowaniu norm prawnych do zubrow.

Proponowana jest inna droga interpretacyjna, mianowicie przyjmujac, ze ,,gruzlica
bydta” to nazwa choroby, ktéra podlegata (i podlega) obowigzkowemu zwalczaniu, wszelkie
srodki administracyjne majace na celu zagwarantowanie zwalczania tej choroby mogty
dotyczy¢ rowniez zubrow. Przepisy ustawy o ochronie zdrowia zwierzat oraz zwalczaniu
choréb zakaznych zwierzat, a takze rozporzadzenia w sprawie sposobow zwalczania
gruzlicy zawieratly informacj¢ o kompetencjach i uprawnieniach PLW w omawianym
zakresie [4, 5]. Zasady te mozna byto zastosowac w przypadkach BTB u zubrow w sposob
analogiczny jak w przypadku gruzlicy krow, mutatis mutandis, uwzgledniajac roznice
w zakresie ochrony zubrow. Od 2021 r. zakazenie MTBC podlega obowigzkowej kontroli
we wszystkich panstwach cztonkowskich UE a kazde panstwo jest zobowiazane do przyjecia
obowigzkowych programéw zwalczania, dopdki nie zostanie uznane za strefe wolng
od choroby [2]. Bison spp., w tym B. bonasus, jest rowniez wymieniony jako podatny
na zakazenie MTBC.

Jezeli wlasciwy PLW podejrzewa lub oficjalnie potwierdza ognisko choroby, musi
zastosowac $rodki zwalczania okreslone w AHL odpowiednie dla dotknigtego obszaru [2,
11, 12]. W zwigzku z tym PLW musi przestrzega¢ procedur prawa UE we wszystkich
obiektach, w ktorych wykryto gruzlicg, takich jak ogrody zoologiczne lub os$rodki
hodowlane, w ktorych zubry sg trzymane pod kontrolg cztowieka oraz u dzikich zwierzat,

takich jak wolno zyjace zubry (np. w Bieszczadach).

Zgodnie z AHL ochrona gatunku zwierzat, jakim jest zubr, polega na wprowadzeniu

przez wlasciwy organ zmodyfikowanych S$rodkoéw zwalczania choroby. Koniecznos¢
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zwalczania BTB oraz stosowane $rodki, metody i techniki jej zwalczania nie moga stwarzac
zagrozenia dla populacji zubrow. Z drugiej strony zadna przyjeta modyfikacja nie moze
utrudnia¢ procedur przeprowadzanych w celu wyeliminowania choroby. Nalezy zauwazy¢,
ze istniejgce prawo krajowe nie zostalo derogowane, a jedynie uzupeinione

I zmodyfikowane przez prawo unijne.

4.3 Mycobacterium avium subsp. paratuberculosis u bezobjawowych zwierzat

roslinozernych w ogrodach zoologicznych w Polsce

Dodatnie wyniki stwierdzono w siedmiu probkach. Niechromogenne, mate, okragte,
kremowe kolonie rozwingty si¢ w ciggu czterech do szesciu miesiecy na podtozu HEYM
z mykobaktyng. Analiza genetyczna potwierdzita M. avium w pigciu wyizolowanych
szczepach. W jednym stwierdzono M. fortuitum. Jeden szczep nie byt charakterystyczny dla
gatunku Mycobacterium. RT-PCR byt dodatni w przypadku dziewigciu zwierzat z czterech
ogrodow zoologicznych. Szczegdtowe dane dotyczace zwierzat przedstawiono w Tabelach

nrli?2.
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Tabela 1. Zwierzeta z dodatnimi wynikami hodowli w kierunku Mycobacterium avium

subsp. paratuberculosis. Materiat stanowity probki katu.

Kod probki | Gatunek Wiek | Pte¢ | Kod | Analiza genetyczna
[lata] Z00o

724 Bongo le$ne 5 F B Mycobacterium avium
Tragelaphus eurycerus

Z25 Bongo lesne 3 M B Mycobacterium avium
Tragelaphus eurycerus

726 Bongo lesne 1 F B Mycobacterium avium
Tragelaphus eurycerus

227 Bongo le$ne 1 M B Mycobacterium avium
Tragelaphus eurycerus

Z45 Kanczyl jawajski 5 M G Mycobacterium avium
Tragulus javanicus

Z106 Jelen szlachetny 15 F C nie jest charakterystyczny dla
(Cervus elaphus) zadnego gatunku Mycobacterium

2194 Owca domowa 11 F A Mycobacterium fortuitum
(Ovis aries)

Tabela 2. Zwierz¢ta dodatnie w RT-PCR w kierunku Mycobacterium avium subsp.

paratuberculosis. Materiat stanowity probki katu.

Kod prébki | Gatunek Wiek [lata] Pleé Kod Zoo
zZ17 Pudu potudniowe (Pudu puda) 2 F B
224 Bongo lesne (Tragelaphus eurycerus) 5 F B
Z25 Bongo le$ne (Tragelaphus eurycerus) 3 M B
Z46 Guanako (Lama guanicoe) 11 M G
Z88 Zubr europejski (Bison bonasus) probka pulowana D
Z113 Zyrafa (Giraffa camelopardalis) 11 M A
Z164 Wielbtad dwugarbny (Camelus bactrianus) 5 M A
Z168 Alpaka (Vicugna pacos) 5 F A
7192 Koza domowa (Capra hircus) 6 F A
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5. Dyskusja

Wystepowanie BTB u zwierzat w ogrodach zoologicznych oraz w hodowlach typu
,Minizoo” to powazne zagrozenie zdrowia publicznego. Zwierz¢ta mogg by¢ zrodlem
zakazenia dla odwiedzajgcych, a przede wszystkim dla personelu obstugujacego. Wymiana
zwierzat migdzy hodowlami bez uprzedniego wykonania badan w kierunku gruzlicy
bydlecej, tak jak w zbadanym przypadku choroby u mundzakéw chinskich, moze rowniez

umozliwia¢ tatwe przenoszenie pratkow.

Nie ulega watpliwosci transgraniczny czy tez nieznajacy granic panstwowych,
charakter probleméw zwigzanych z przenoszeniem BTB (Bielecki i in., 2014, Krajewska-
Wedzina i in., 2020).

Istnieje wyrazna potrzeba zaostrzenia przepisow, szczegdlnie w zakresie obowigzku

badan w kierunku BTB, co pozwolitoby na unikanie sytuacji jak w zbadanych przypadkach.

Nie w petni uregulowany jest status prawny hodowli typu ,,minizoo”. Brakuje
procedur dotyczacych ich rejestracji i generalnych zasad monitorowania choréb zakaznych.
Nie wszystkie zwierzeta przebywajace na terenie ,,minizoo” podlegaja obowiazkowej
kontroli podczas przemieszczania. Ich obro6t i transport nie podlegaja tym samym przepisom
jakie obowigzuja dla ogrodow zoologicznych. Konsekwencja jest bledne diagnozowanie
wielu przypadkow BTB lub ich nie wykrywanie.

W Polsce odnotowano jeden przypadek leczenia BTB u samca zyrafy siatkowatej
(Giraffa camelopardalis) w Slaskim Ogrodzie Zoologicznym (Krajewska-Wedzina i in.,
2018). W prezentowanym przypadku BTB u mundzakow chinskich leczenie nie byto brane
pod uwagg. Terapia taka jest bardzo kontrowersyjna ze wzgledu na ryzyko dla innych

zwierzat 1 ludzi narazonych na kontakt z leczonym zwierzgciem.

AHL [2] zawiera przepisy dotyczace wszystkich zwierzat na terytoriach panstw
nalezacych do Unii Europejskiej, w tym 1 Polski, niezaleznie od tego, czy s3 one
przeznaczone do produkcji hodowlanej, zyja w ogrodach zoologicznych czy
sg wykorzystywane w cyrkach. Polska, jak i inne kraje czlonkowskie Unii Europejskiej, byta
zobowigzana do wdrozenia AHL do 21 kwietnia 2021 r. Nie stwierdzono w tej mierze
dziatan legislacyjnych przeprowadzonych na forum krajowym w wystarczajacym zakresie

ani w sposob nalezyty.
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Wzmocnienie kontroli urzedowej BTB rowniez w prywatnych hodowlach typu
,Minizoo” winno by¢ brane pod uwage przy interpretacji i stosowaniu przepisow AHL
i aktow krajowych. Obecnie rozwigzaniem prawodawczym jest Rozporzadzenie
wykonawcze Komisji (UE) 2018/1882 z dnia 3 grudnia 2018 roku w sprawie stosowania
zasad zapobiegania chorobom i ich zwalczania. Rozporzadzenie to zawiera kategorie chorob
umieszczonych w wykazie i ustala wykaz gatunkéw stanowigcych znaczne ryzyko dla
rozprzestrzeniania zakazenia. Jego tre$¢ zmienita kategoryzacje 1 metody zwalczania

gruzlicy [13].

Tabela 3. Kategoryzacja zakazenia kompleksem Mycobacterium tuberculosis (M. bovis, M.

caprae, M. tuberculosis) w zaleznosci od gatunku

MTBC Kategoria | Gatunek zwierzecia

B+D+E | Bison ssp., Bos ssp., Bubalus ssp.
Zakazenie kompleksem Mycobacterium

tuberculosis (M. bovis, M. caprae, M. tuberculosis) D+E Parzystokopytne inne niz Bison
ssp., Bos ssp., Bubalus ssp.

E Ssaki (ladowe)

AHL klasyfikuje zakazenia MTBC jako choroby kategorii B, czyli jako niebezpieczne
choroby bakteryjne tylko w przypadku gatunkow takich jak: Bison, Bos i Bubalus. Schemat
podziatu obrazuje tabela 3. W zwigzku z tym zakazenia te podlegaja obowigzkowi kontroli
we wszystkich panstwach cztonkowskich, a kazde panstwo cztonkowskie powinno przyjaé

obowigzkowe programy zwalczania, jesli nie jest terytorium wolnym od choroby.

Mundzaki chinskie zaklasyfikowane sg do tzw. innych przezuwaczy. Zgodnie
Z rozporzadzeniem 2018/1882 gruzlica u przezuwaczy innych niz Bison, Bos i Bubalus
zostala zaliczona do grup D 1 E, co oznacza, Ze nalezy zapobiega¢ rozprzestrzenianiu si¢
choroby 1 powiadamia¢ o jej wystgpieniu, ale zwierzgta nie sg objete zadnym programem

zwalczania [13].

AHL wprowadza bardziej uniwersalny, ale bardzo ogo6lny, podzial wszystkich
zwierzat na zwierzeta utrzymywane, czyli zwierzgta utrzymywane przez ludzi, w tym
w prywatnej hodowli zwierzat, oraz zwierz¢ta dzikie, czyli takie, ktore nie sg trzymane

w niewoli. Wymienione przepisy nowego aktu prawnego moga mie¢ szczegdlng warto$¢
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w identyfikacji przypadkow BTB oraz generalnie w przypadku chorob zakaznych
w prywatnych hodowlach zwierzat, w tym typu ,,minizoo”.

Art. 108 AHL naktada na panstwa cztonkowskie odpowiedzialno$¢ za ustanowienie
systemu identyfikacji 1 rejestracji utrzymywanych zwierzat ladowych. Ponadto, art. 117
wymaga przestrzegania przepisow dotyczacych indywidualnej lub grupowej identyfikacji,
dokumentacji okreslonej dla identyfikacji i §ledzenia zwierzat, stosownie do potrzeb danego
gatunku. Z kolei art. 124 stanowi, ze ,,podmioty wprowadzaja odpowiednie S$rodki
zapobiegawcze w celu zapewnienia, aby przemieszczanie utrzymywanych zwierzat
ladowych nie zagrazato statusowi zdrowotnemu w miejscu przeznaczenia”, a ,,operatorzy
przemieszczaja utrzymywane zwierzeta ladowe ze swoich zakladow 1 przyjmuja je
wylacznie wtedy, gdy dane zwierzeta pochodza z zakladéow zarejestrowanych lub

zatwierdzonych oraz spetniajg wymagania w zakresie identyfikacji i rejestracji” [2].

Nalezy zauwazy¢, ze kierownictwo hodowli prywatnej typu ,,minizoo”, w ktorej
wystapit przypadek gruzlicy bydlecej u mundzakéw chinskich, postepowalo
odpowiedzialnie w odniesieniu do odzwierzgcego charakteru gruzlicy: wszystkie zwierzeta
i pracownicy zostali przebadani, kojce zdezynfekowane, a wtasciciel w pelni wspotpracowat
z terenowym lekarzem weterynarii 1 o$rodkiem badawczym. Dobra praktyka byloby

zobowigzanie odwiedzajacych do mycia i dezynfekcji rak przy wejsciu i wyjsciu.

Przenoszenie gruzlicy ze zwierzgcia na czlowieka i z cztowieka na zwierzg (Olea-
Popelkaiin., 2017), w tym wsrod zwierzat w ogrodach zoologicznych (Stephensi in., 2013),
zostato szeroko opisane. Takie przenoszenie jest szczegodlnie niebezpieczne w ,,minizoo”,
gdzie goscie moga wejs¢ w bliski kontakt ze zwierzgtami, poglaskaé je i nakarmi¢ (Gong i

in., 2017, Qadri i in., 2021).

Nalezy podkresli¢, ze mundzak chinski jest gatunkiem inwazyjnym w niektorych
krajach o wysokim rozpowszechnieniu BTB (Delahay i in., 2007). Potwierdzenie BTB
u kolejnych dwoéch osobnikoOw oznacza, Zze gatunek ten powinien by¢ doktadnie
monitorowany pod katem gruzlicy zarowno W ogrodach zoologicznych, jak i hodowlach

typu ,,minizoo”.

Istotnym problemem s3 zagrozenia zwigzane z handlem dzikimi zwierzgtami
trzymanymi w niewoli zarowno jako zwierzgta ozdobne, jak i hodowlane. Wwiezione
do Europy lub przemieszczane bez ustalonych zasad kontroli moga by¢ zrodtem roznych

patogenow, ktore sg niebezpieczne zarowno dla innych zwierzat, jak i dla ludzi. Do tej pory
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nie istniaty przepisy dotyczace monitorowania choréb zakaznych i inwazyjnych u zwierzat
wolno zyjacych czy nieudomowionych utrzymywanych w niewoli. Patogeny pochodzace od
dzikich zwierzat stanowig bezposrednie zagrozenie dla osob odwiedzajacych prywatne

hodowle.

Ustawodawstwo w dziedzinie zdrowia publicznego ma solidne podstawy naukowe
zarowno na szczeblu unijnym, krajowym, jak i lokalnym. Istnieje jednak pilna potrzeba
ustanowienia klarownych i niebudzacych watpliwo$ci przepisow  dotyczacych
monitorowania choréb zakaznych i inwazyjnych wystgpujacych u zwierzat trzymanych
w obiektach dostepnych dla ludzi oraz uregulowania zasad przemieszczania i obiegu

utrzymywanych dzikich zwierzat w UE.

Zmiany zachodzace w prawie unijnym daja szans¢ na wypracowanie krajowych
programéw zwalczania choroéb zakaznych, w tym gruzlicy oraz innych choréb bedacych
nastepstwem zakazen pratkami, miedzy innymi niedocenianej z punktu widzenia zagrozenia

zdrowia publicznego paratuberkulozy, bedacej nastgpstwem zakazenia MAP.

Wyniki przeprowadzonych badan wskazuja, ze bezobjawowe zakazenia MAP
wystepuja u zwierzat roslinozernych w polskich ogrodach zoologicznych. Tym niemniej,
szczegOlnie u przezuwaczy nastepstwem zakazenia moze byC stan zapalny przewodu

pokarmowego (Roller i in., 2020Db).

Zwierzgta zakazone bezobjawowo moga by¢ rezerwuarami MAP, a tym samym
odgrywac¢ rolg w przenoszeniu paratuberkulozy. Biorac to pod uwage, bardzo wazne jest

odpowiednie sprawowanie nadzoru epidemiologicznego nad ogrodami zoologicznymi.

W ogrodach zoologicznych trudno jest pobra¢ probki surowicy od duzej liczby
zwierzat w celu monitorowania choréb metodami serologicznymi. Stosuje si¢ wiec
nieinwazyjne sposoby pobierania materialu do badan. Materialem do badan
ukierunkowanych na wykrywanie zakazen MAP jest wydalony kal zwierzat. Ztotym
standardem  badania  diagnostycznego w  przypadku pratkéw jest posiew
mikrobiologiczny. Chociaz czuto$¢ tej metody rozni si¢ w zaleznosci od rodzaju probki

i zastosowanego podtoza, to jednak jest w 100% specyficzna (Whittington, 2020).

W niniejszych badaniach potwierdzono obecnos¢ M. avium u dwoch antylop bongo
lesnego pochodzacych z Zoo 0 kodzie ,,B”. Badania molekularne wykazaty, ze wyizolowany

szczep to MAP. Jest to pierwszy potwierdzony przypadek zakazenia MAP u tego
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gatunku. Woczesniej od pigciu wycienczonych antylop bongo trzymanych w niewoli
wyizolowano inny pratek z kompleksu Mycobacterium avium (MAC) -
M. avium spp. hominissuis (MAH) (Moravkova i in., 2013). MAH zostal rowniez
potwierdzony u antylopy sitatunga przebywajacej w jednym z polskich ogrodoéw

zoologicznych (Radulski i in., 2022).

Metoda RT-PCR potwierdzono zakazenie MAP u siedmiu innych gatunkow: pudu
(Salgado i in., 2015), guanako (Salgado i in., 2009, Corti i in., 2022) zubr (Girling i in.,
2011) zyrafa (Stevenson i in., 2009) wielbtad dwugarbny (Zavgorodniy i in., 2015) alpaka
(Salgado i in., 2009, Fecteau i in., 2009) i koza domowa (Khol i in., 2006). W niniejszym
badaniu wiecej probek pozytywnych potwierdzono za pomocg RT-PCR niz za pomoca
posiewu mikrobiologicznego - dziewig¢ probek potwierdzono molekularnie, ale tylko dwie
w hodowli (Tabela 1i2).Jest to wynik podobny do odnotowanego w badaniach na
wielbtagdowatych (Salem, 1 in., 2019), w przeciwienstwie do wynikow badan
przeprowadzonymi w zoo w Meksyku (Hernandez-Reyes i in., 2022). Rozna czulosé
zastosowanych metod diagnostycznych moze wynikaé z przerywanego Siewstwa lub matej
liczby bakterii w probce katu. Wiarygodne wykrywanie MAP u okreslonych osobnikow
wymaga powtarzanego, regularnego pobierania probek. Niniejsze badania miaty na celu
oceng ogolnej sytuacji epidemiologicznej w polskich ogrodach zoologicznych i w zwigzku
Z tym probki pobrano tylko raz. Nalezy rowniez podkresli¢, Ze izolacja na podtozach
mikrobiologicznych niektorych typow szczepow MAP jest bardzo trudna i mogty nie zostac
wykryte (Juste i in., 1991). W trzech z pigciu probek, z ktorych wyizolowano szczepy
M. avium, metoda RT-PCR nie potwierdzono ich przynaleznosci do MAP. Konieczne sa
dalsze badania, aby potwierdzi¢, ktory podgatunek zostal wyizolowany. W zwigzku
z przypadkami gruzlicy u zwierzat w polskich ogrodach zoologicznych (Krajewska-
Wedzina i in., 2018, Bruczynska i in., 2022) nalezy zauwazy¢, ze zwierzeta MAP-dodatnie
moga komplikowac¢ rozpoznanie tej choroby ze wzgledu na reakcje krzyzowe (Osterstock i
in., 2007, Raffo i in., 2020, Didkowska i in., 2021c). Wobec izolowania MAP od zwierzat
nie wykazujacych objawéw klinicznych, ogrody zoologiczne powinny przeprowadzac
badania katu od zwierzat wykazujacych objawy mogace sugerowac paratuberkuloze. Nalezy
zauwazy¢, ze objawy choroby mogg by¢ roznorodne zardéwno u przezuwaczy, jak roéwniez
u innych gatunkow (Carta i in., 2013). Najczestszym objawem klinicznym jest biegunka,
prowadzaca do wyniszczenia i stopniowego wychudzenia, bez wplywu na pobieranie paszy

(Harris i in., 2001).
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Wielokrotnie bezobjawowy charakter zakazenia sprawia (Carta i in., 2013),
ze kluczowym narzgdziem zwalczania paratuberkulozy w ogrodach zoologicznych jest
sekcja zwlok, chociaz nie u wszystkich gatunkéw rozwijaja si¢ powazne zmiany
anatomopatologiczne (Manning i in.,, 2001). U matych przezuwaczy, jeleni
i wielbladowatych potwierdzono wystgpienie zwapniatych zmian, przypominajacych
zmiany gruzlicze (Stehman, 1996). W badaniu histopatologicznym paratuberkuloza objawia
si¢ histiocytarnym zapaleniem ziarniniakowym, pogrubieniem btony §luzowej oraz
zanikiem kosmkow i gruczotow jelitowych (Clarke, 1997). Kluczowg kwestig dla wlascicieli
ogrodow zoologicznych jest podjecie krokow prawnych w przypadku stwierdzenia

paratuberkulozy w ogrodzie zoologicznym.

Od 21 kwietnia 2021 r., w zwigzku z wejsciem w zycie AHL [2], uznaje si¢
paratuberkuloz¢ za chorobg¢ kategorii E, wskazujac, ze wymaga nadzoru w UE

z zastosowaniem zasad powiadamiania, raportowania i nadzoru.

Chociaz zoonotyczny potencjat MAP pozostaje niepewny (Waddell i in., 2015),
niezbg¢dne jest monitorowanie tej choroby w celu ochrony zdrowia publicznego. Jest to
szczegdlnie wazne w ogrodach zoologicznych, ktére czgsto majg wydzielone obszary,
w ktorych dzieci moga glaska¢ zwierzgta 1 gdzie obserwuje si¢ zachowania sprzyjajace

zakazeniom drogg doustng lub poprzez kat (Anderson i in., 2012).

Na podstawie rozmieszczenia badanych ogrodow zoologicznych zaktada sig,
ze lokalizacja nie odgrywa istotnej roli w prawdopodobienstwie zakazenia. Skuteczne
zwalczanie zakazen MAP u zwierzat w ogrodach zoologicznych wymaga dziatan
zapobiegawczych, z ktoérych najwazniejszym jest wprowadzenie S$cistych zasad
bioasekuracji. Ponadto osobniki o nieznanym statusic MAP nalezy zbada¢ przed
wprowadzeniem do ogrodu zoologicznego. Niezbedne jest wdrozenie kompleksowych
programéw monitorowania zmian anatomopatologicznych i chorob (Marinkovich i in.,
2016).

Dokonana analiza przypadkéw wykazala niezwykle istotng rol¢ uwarunkowan
prawnych ochrony zdrowia zwierzat. W tym kontekscie nalezy zauwazy¢, ze ochrona
przyrody, w tym ochrona gatunkowa zwierzat, realizowana przy tworzeniu prawa
1 stosowaniu jego przepisOw, nie jest odrgbna od ochrony zwierzat czy zdrowia zwierzat

I nigdy nie powinna by¢ tak postrzegana. Ma to podstawowe znaczenie w analizowaniu
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probleméw w stosowaniu prawa w zwalczaniu BTB u zubréw, ktore mogag zagrozic

efektywnej strategii reintrodukcji tego gatunku.

Normy prawne obowigzujgce w Polsce przed 2021 r. byly niejednoznaczne, a ich
wzajemne relacje niejasne. Interpretacja jednolitej, spojnej i poprawnej normy z tekstu ustaw
byta bardzo skomplikowana. Szczeg6lnie problematyczne bylo stosowanie prawa

stanowionego w odniesieniu do zubra jako chronionego gatunku dzikiego zwierzgcia.

Rozwazajac przeszkody prawne w zwalczaniu BTB u zubrow, nalezy podkreslic,
ze zatozycielami obecnej populacji zubrow jest zaledwie 12 zwierzat, ktore przezyly
w niewoli po wygini¢ciu gatunku na wolno$ci na poczatku XX wieku. Silny efekt
zatozyciela  spowodowal  dramatyczng utrate  réznorodnosci  genetycznej. Na
przyktad, $sredni wspdtczynnik chowu wsobnego oszacowany na podstawie zapisow
rodowodowych wynosit 0,50 u osobnikow z linii nizinnej i okoto 0,30 u osobnikéw nizinno-
kaukaskich. Na poziomie genomu osobniki nalezace do populacji, ktora niedawno
doswiadczyta silnego waskiego gardta, maja wigksze prawdopodobienstwo posiadania alleli
identycznego pochodzenia (IBD), to znaczy odziedziczonych dwukrotnie po wspolnym
przodku; moga to by¢ szkodliwe warianty, przyczyniajace si¢ do depresji wsobnej

i zagrazajace procesowi zdrowienia ze wzgledu na niska odpornosé¢ (Druet i in., 2020).

We wszystkich zbadanych przypadkach BTB u zubréw wiasciwe organy przyjety
forme wyktadni prawnej, zgodnie z ktérg wolno im bylto zwalcza¢ chorobe tylko u zwierzat

gospodarskich, ale nie u zubrow.

Niniejsza analiza wskazuje, ze problem nie dotyczyt samej konstrukcji lub stosowania

przepisow prawa, ale raczej ich blednej interpretacji lub niewystarczajacego stosowania.

Analizowane w niniejszym opracowaniu przypadki charakteryzowaly si¢ obfitoscig
przepisobw prawnych, co utrudniato zrozumienie jednej normy prawnej i postgpowanie
zgodnie z nig. Co wigcej, niektdre przepisy zdawaty si¢ wykluczaé, a wiele norm prawnych
mozna bylo zrekonstruowaé jedynie przy uzyciu zaawansowanych, ztozonych metod

wyktadni funkcjonalno-celowej, wymagajacych specjalistycznej wiedzy prawnicze;.

W przypadkach zbadanych w niniejszej pracy ten zagmatwany stan prawny skutkowat
niewlasciwg interpretacja przepisOw prawa, a w konsekwencji ich niewlasciwym

stosowaniem.
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Jak wykazano powyzej, niejednoznaczno$¢ norm prawnych i przyjetej wyktadni lub
ich brak przed 2021 r. pozostawilty wiele istotnych probleméw nieuregulowanych. Mozna
wskaza¢ na brak spdjnych rozwigzan systemowych, ktorego skutkiem byto, ze grozng

chorobe odzwierzecg pozostawiono bez nalezytego nadzoru administracyjnego.

Alternatywna $ciezka interpretacyjna, opisana W niniejszym opracowaniu, jest
przyktadem tego, jak postepowac z wybuchem epidemii w przypadku niepewnos$ci prawne;.
Do przedstawionego powyzej wniosku mozna dojs¢ poprzez interpretacj¢ funkcjonalno-
teleologiczng, a takze systemowa, uwzgledniajaca caly porzadek prawny. Niezbedne jest
calosciowe spojrzenie na problem i koncentracja na jego realnym, a nie fragmentarycznym

rozwigzaniu.

Potrzebe ochrony zdrowia publicznego, zdrowie réznych gatunkoéw zwierzat, w tym

zagrozonych wygini¢ciem, nalezy uzna¢ za warto$¢ nadrzednag.

Po wejsciu w zycie przepisow AHL, zmienito si¢ prawo dotyczace zwalczania chordb
zakaznych, obecnie oparte na nadrze¢dnej regule ,,One Health — Jedno Zdrowie”. AHL nie
tylko stanowi nowg jako$¢ w zakresie zwalczania choréb zakaznych zwierzat, ale takze

tworzy nowe obowigzki prawne 1 wzmacnia istniejace.

Uzyskane wyniki wskazuja na obowigzki i kompetencje organow inspekcji
weterynaryjnej, wynikajagce z prawa unijnego i polskiego prawa Kkrajowego.
Przeprowadzona analiza prawna dowodzi, ze PLW otrzymal niekwestionowana
kompetencj¢ do dziatania we wszystkich zbadanych przypadkach BTB u zubrow

i w zwigzku z tym powinien teraz postepowac zgodnie z AHL przy zwalczaniu tej choroby.

Stawia to pod znakiem zapytania, czy wspomniane przypadki kryzysowe (ktore miaty
miejsce przed 2021 rokiem, to znaczy w czasie obowigzywania wczesniejszych przepisow)
byly wlasciwie zarzadzane. Nie jest jasne, czy podjete srodki zwalczania choroby byty
wystarczajace, czy tez ich zakres byt zbyt waski. Aby stwierdzi¢, czy organ weterynaryjny
jako organ administracji panstwowej podjat adekwatne, skuteczne i prawidlowe pod
wzgledem prawnym dziatania, konieczne jest zbadanie sytuacji w szerszym
konteks$cie. Taka analiza wymaga rowniez prawidlowej interpretacji Owczesnych przepisow
prawnych, ktére byty skomplikowane i niejasne oraz mogly by¢ btednie interpretowane
przez wlasciwe organy. Nie usprawiedliwia to jednak stosowania epizootycznie

nieadekwatnych metod zwalczania BTB u Zubrow.
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Mimo, ze zubr jest gatunkiem S$cisle chronionym [6, 7, 14], wykrycie epizootii BTB
wymaga wyeliminowania catego stada. Oprocz zapewnienia ochrony zdrowia publicznego
takie $rodki stuzg rowniez ochronie gatunku jako catoSci. Stwierdzenie to jest zgodne
z okoliczno$ciami uzasadniajacymi odstepstwo od zakazu zabijania zubrow, okreslonymi
w katalogu art. 56 ust. 4 ustawy o ochronie przyrody [6]. Takimi okoliczno$ciami sg brak
alternatywnych rozwigzan, brak zagrozenia dla kondycji dzikiej populacji zubrow, zgoda

z najlepszym interesem chronionych gatunkow oraz z interesem zdrowia publicznego.

Powyzsze okolicznosci zostaly w  wystarczajagcym stopniu  uwzglednione
w przypadku BTB, ktére wystapito w Nadlesnictwie Borki w 2016 roku, co skutkowato
szybka likwidacja ogniska chorobowego. Wydana w tej sprawie decyzja Generalnego
Dyrektora Ochrony Srodowiska byta typowym przyktadem derogacji [6]. Pozostawienie
zakazonych zwierzat, zamiast ich odstrzeliwania, stwarza ryzyko przeniesienia choroby

na ludzi, a takze na wolno zyjace zubry i inne dzikie lub udomowione zwierzgta.

Przypadek BTB wykryty w OHZ Smardzewice w 2013 roku (Krajewska i in., 2016)
jest przyktadem niewlasciwego stosowania norm prawnych: decyzja o zwalczaniu choroby
i eliminowaniu zwierzat w sposob stopniowy, zamiast eliminacji catego stada w ramach

jednej operacji, okazata si¢ porazka.

Nalezy podkresli¢, ze AHL [2, 12] wyraznie wskazuje, ze zwierzeta z podejrzeniem
zakazenia moga wymagaé odstrzelenia razem z tymi, u ktorych zakazenie zostato
potwierdzone. W przypadku, o ktorym mowa powyzej, PLW powinien byt rozwazy¢ szeroki
wachlarz innych dostepnych instrumentow zwalczania choroby oprocz radykalnego
wyeliminowania ogniska choroby, to znaczy zabicia wszystkich zwierzat reprezentujacych
gatunki podatne, aby zapewnié¢ bezpieczenstwo epidemiologiczne [4]. Przy wyborze takich
instrumentdw priorytetem powinny by¢ te, ktore najlepiej ograniczaja lub eliminuja ryzyko
dla zdrowia publicznego oraz rozprzestrzenianie si¢ zakazenia ws$rod zwierzat
gospodarskich i innych podatnych dzikich zwierzat. Rodzaj stosowanych $rodkow
zwalczania BTB oraz ich zakres sg do$¢ ogdlnie wymienione w przepisach UE, a konkretny
sposob ich zastosowania zalezy od decyzji PLW prowadzacego postgpowanie [2, 4,
11, 12] . W omawianych przepisach uzyto nieokre§lonych sformutowan, ktoére daja PLW
swobode stosowania pewnych §rodkow, ktore w kazdym konkretnym przypadku sg uwazane
za wlhasciwe w zalezno$ci od okolicznosci. Srodki, o ktorych mowa zaréwno

w prawodawstwie unijnym, jak i krajowym, podlegaja obecnie kryterium proporcjonalnosci,
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zgodnie z ktorym musza by¢ odpowiednie i proporcjonalne do ryzyka stwarzanego przez

BTB w danym przypadku [2, 11]

Wadg rozwigzan przyjetych w sprawie stada ze Smardzewic byt wydluzony czas
miedzy wykryciem zakazenia, a podjeciem dziatan, czyli opéznione dziatanie. Aktualnie,
aby potwierdzi¢ obecnos$¢ choroby w jej najwczesniejszych stadiach, AHL wymaga, by
wszystkie podejrzane zwierzeta przeszly badanie kliniczne i laboratoryjne. Stanowi
to podstawowy element dochodzenia epidemiologicznego w przypadku BTB
u zubrow. Jednak we wszystkich badanych przypadkach okazato si¢, ze plan dziatania byt

nieprawidlowy, a zakazenie BTB potwierdzono zbyt p6zno.

Nalezy podkresli¢, ze zwalczanie chorob zakaznych u zwierzat to co$ wiecej niz tylko
wykrywanie i zglaszanie zakazen, zapobieganie i kontrola ich rozprzestrzeniania si¢ oraz ich
ostateczne zwalczanie. Powinno ono réwniez obejmowac dzialania i §rodki zapobiegawcze.
W opisanych przypadkach watpliwe jest, aby ta potrzeba zostata zaspokojona:
do smardzewickiego stada dotgczono samicg¢ zubra z ogrodu zoologicznego, w ktorym
wczesniej potwierdzono BTB u zwierzat. Samica przed przemieszczeniem nie zostata
przebadana w kierunku BTB. Jest bardzo prawdopodobne, Ze ta krowa mogta by¢ zroédlem
zakazenia dla smardzewickiego stada (Krajewska i in., 2016). Zasadne jest zatem
stwierdzenie, ze niezadowalajacy stan przepisow prawnych dotyczacych przemieszczania
dzikich zwierzat byl kluczowym czynnikiem rozprzestrzeniania si¢ BTB. Zostato
to zmienione przez samych hodowcow, ktorzy wdrozyli zasade jako dobrg praktyke
1 wszystkie zwierzgta przekazywane w kraju sa sprawdzane. Dlatego bardzo wazne jest
stwierdzenie, Ze nowe przepisy europejskie dotycza dzikich zwierzat w zakresie

bezpieczenstwa epidemicznego, nadzoru i bioasekuracji [2, 12].

Przypadek ogniska w Puszczy Boreckiej w 2016 r. pokazuje, jak wazny jest nadzor
weterynaryjny i monitorowanie BTB u zwierzat nieudomowionych. Przypadek ten wykryto
podczas corocznej oceny 1 przegladu stada zubréw w Puszczy Boreckiej, przeprowadzanego
zgodnie z zapisami ,,Strategii ochrony zubra Bison bonasus w Polsce” [15]. Analiza

potwierdza, ze taki monitoring jest zgodny z niezb¢ednym nadzorem okreslonym przez AHL.

Podstawowe zasady zwalczania chordb zakaznych nie zostaty jednak odpowiednio
wdrozone w przypadku BTB u zubréw w OHZ Smardzewice w 2013 roku. Wynikato
to z wielu czynnikow, w tym btednej interpretacji odpowiednich przepisoéw prawnych, ktore

same w sobie byly niejasne, ponadto wlasciwe organy lub podmioty odpowiedzialne nie
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mialy dostepu do narzedzi, $rodkdéw finansowych i $rodkow przymusu niezbednych

do zapobiegania zakazeniu i rozprzestrzenianiu si¢ choroby.
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6. Whnioski

1. Analiza przypadku gruzlicy bydlgcej (BTB) u mundzakéw chinskich (Muntiacus
reevesi) w prywatnej hodowli typu ,,minizo0” z mozliwym bliskim kontaktem
zwierzat z odwiedzajacymi, wskazuje na potrzebe precyzyjnego okreslenia
obowigzkoéw prawnych wiascicieli takich przedsigbiorstw w zakresie ochrony
zdrowia publicznego, z uwzglednieniem wymagan odno$nie obowigzku posiadania
dokumentacji informujacej o pochodzeniu zwierzat, wynikach ich badan w kierunku
chorob zakaznych 1 inwazyjnych, w tym przede wszystkim o potencjale
zoonotycznym, jak roéwniez o $rodkach ochrony indywidualnej z podzialem na
przeznaczone dla pracownikéw oraz odwiedzajacych. Powyzsze obowiazki prawne
powinny by¢ okreslone zgodnie z wymaganiami AHL opartego na koncepcji ,,One
Health — Jedno Zdowie”.

2. Zwalczanie gruzlicy bydlgcej u zubrow nie bylo wystarczajaco jasno uregulowane
prawnie przed wprowadzeniem AHL w 2021 r. Wedlug obecnego stanu prawnego
Powiatowy Lekarz Weterynarii posiada kompetencje w zakresie zapobiegania
1 zwalczania BTB u zubréw, co utatwi zarowno efektywne realizowanie strategii
ochrony i reintrodukcji gatunku, jak i z uwzglgdnieniem koncepcji ,,One Health —
Jedno Zdrowie” zapobieganie przenoszeniu choroby na inne gatunki wolno zyjace
oraz zwierzeta gospodarskie produkujace zywnos¢.

3. U zwierzat ro$linozernych w polskich ogrodach zoologicznych wystepuja
potwierdzone wynikami posiewow bakteriologicznych bezobjawowe zakazenia
Mycobacterium avium susp. pratuberculosis, patogenem potencjalnie groznym
rowniez dla odwiedzajagcych. Wskazuje to na potrzebe uwzglednienia
paratuberkulozy w monitoringu serologicznym chordob zakaznych i inwazyjnych
w ogrodach zoologicznych, szczegodlnie u zwierzat wykazujacych objawy kliniczne
typowe dla tej choroby. Zapobieganie chorobom, zgodne z wymaganiami AHL
w przypadku wymiany i handlu zwierzetami powinno obejmowac¢ migdzy innymi

dziatania zapobiegajace przeniesieniu paratuberkulozy.
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7.2 Wykaz aktow prawnych i dokumentéw urzedowych

1.

Decyzja Komisji 2009/342/WE z dnia 23 kwietnia 2009 r. zmieniajgca
decyzje 2003/467/WE w odniesieniu do uznania niektérych regionéw
administracyjnych Wtoch za oficjalnie wolne od gruzlicy bydta, brucelozy
bydia i enzootycznej biataczki bydla, uznania niektorych regionow
administracyjnych Polski za oficjalnie wolne od enzootycznej biataczki bydta
oraz uznania Polski i Stowenii za panstwa cztonkowskie oficjalnie wolne od
gruzlicy bydta (notyfikowana jako dokument nr C(2009) 2972 EC OJ L
104/51 z 24 kwietnia 2009. pp. 51-56).

. Rozporzadzenie Parlamentu Europejskiego i Rady (UE) 2016/429 z dnia 9

marca 2016 r. w sprawie przenosnych chordb zwierzat oraz zmieniajace
1 uchylajace niektore akty w dziedzinie zdrowia zwierzat (,,Prawo o zdrowiu

zwierzat”) (EU OJ L 084 z 31 marca 2016. p. 1).

Rozporzadzenie Ministra Rolnictwa i Rozwoju Wsi z dnia 4 lipca 2017 r.
w sprawie sposobu prowadzenia dokumentacji zwigzanej ze zwalczaniem
chor6b zakaznych zwierzat (Dz.U. z 2017 r. poz. 1388).

Ustawa z dnia 11 marca 2004 r. o ochronie zdrowia zwierzat oraz zwalczaniu
chorob zakaznych zwierzat, (tj.; Dz. U. z 2020 r. poz. 1421, z 2022 r. poz.
1570).

Rozporzadzenie Ministra Rolnictwa i Rozwoju WSsi z dnia 23 listopada 2004

r. w sprawie zwalczania gruzlicy bydta, (Dz.U. 2004 Nr 258, poz. 2585).

Ustawa z dnia 16 kwietnia 2004 r. o ochronie przyrody, (j.; Dz. U. z 2022 .
poz. 916, 1726, 2185, 2375).

. Rozporzadzenie Ministra Srodowiska z dnia 16 grudnia 2016 r. w sprawie

ochrony gatunkowej zwierzat, (Dz. U. z 2016 r. Nr 2016, poz. 2183).

Ustawa z dnia 29 stycznia 2004 r. o Inspekcji Weterynaryjnej, (tj Dz. U. z
2021 r. poz. 306, z 2022 r. poz. 974, 1570)

Ustawa z dnia 21 grudnia 1990 r. 0 zawodzie lekarza weterynarii oraz izbach

lekarsko-weterynaryjnych, (tj.; Dz. U. z 2023 r. poz. 154)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Ustawa z dnia 14 czerwca 1960 r. Kodeks postgpowania administracyjnego,

(tj.; Dz. U. z 2022 r. poz. 2000, 2185)

Rozporzadzenie delegowane Komisji (UE) 2020/687 z dnia 17 grudnia 2019
r. uzupeliajace rozporzadzenie Parlamentu Europejskiego i Rady (UE)
2016/429 w odniesieniu do przepisow dotyczacych zapobiegania niektérym
chorobom umieszczonym w wykazie i ich zwalczania, (Dz.U. UE L 174z 3
czerwca 2020 r. s. 64-139).

Rozporzadzenie delegowane Komisji (UE) 2020/689 z dnia 17 grudnia 2019
r. uzupehiajace rozporzadzenie Parlamentu Europejskiego i Rady (UE)
2016/429 w odniesieniu do zasad nadzoru, programow zwalczania i statusu
obszaru wolnego od choroby dla niektorych choréb umieszczonych
w wykazie i nowo pojawiajacych si¢ chorob, (Dz.U. UE L 174 z 3 czerwca
2020 r.; s. 211-340).

Rozporzadzenie wykonawcze Komisji (UE) 2018/1882 z dnia 3 grudnia 2018
r. w sprawie stosowania niektorych przepisoéw dotyczacych zapobiegania
chorobom oraz ich zwalczania do kategorii chordob umieszczonych
w wykazie oraz ustanawiajace wykaz gatunkow 1 grup gatunkoéw, z ktérymi
wigze si¢ znaczne ryzyko rozprzestrzeniania si¢ choréb umieszczonych

w tym wykazie, (EU OJ L 308 z 4 grudnia 2018. pp. 21-29).

Dyrektywa Rady 92/43/EWG z dnia 21 maja 1992 r. w sprawie ochrony
siedlisk przyrodniczych oraz dzikiej fauny i flory, (EWG Dz.U. L 206 z
22.07.1992, s. 7-50).

Strategia ochrony zubra (Bison bonasus) w Polsce, 2007 r.

Decyzja Ministra Srodowiska nr. DLP-111-4102-121/111622/14/ZK z dnia 24

marca 2014 r.
Whniosek Nadlesnictwa Borki z dnia 5 kwietnia 2013 roku Z¥.-7554-13/13

Decyzja Generalnego Dyrektora Ochrony Srodowiska Nr. DOP-
0Z.6401.06.8.2013.bp z dnia 7 sierpnia 2013 roku

Protokot sekcji eliminowanych osobnikow z dnia 17 wrze$nia 2013 roku
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20.

21.

22.

23.

24.

25.

26.

217.

28.

29.
30.

31.

32.

33.

34.

35.

Sprawozdanie z badan PIW-PIB w Putawach nr P/13/13582 z dnia 22
pazdziernika 2013 roku

Sprawozdanie z badan PIW-PIB w Pulawach nr P/13/13498 z dnia 22
pazdziernika 2013 roku

Protokot z komisyjnej oceny i przegladu stada zubrow w Puszczy Boreckiej

przeprowadzonej w dniach 24-25 pazdziernika 2013 roku

Opinia PLW w Gizycku z dnia 25 pazdziernika 2013 roku

Wnhiosek Nadle$nictwa Borki nr Zt.-7554-25/13 z dnia 28 pazdziernika 2013
roku

Decyzja Generalnego Dyrektora Ochrony Srodowiska Nr. DOP-

0Z.6401.06.22.2013.bp z dnia 12 grudnia 2013 roku

Sprawozdania z dokonanej sekcji zwlok zubrow przeprowadzonej w dniach
16-17 stycznia 2014 roku w Wolisku

Pismo Z0.7211.17.2015 Regionalnego Dyrektora Laséw Panstwowych
w Bialymstoku z dnia 26 lutego 2015 roku

Protokot z komisyjnej oceny i przegladu stada zubréw w Puszczy Boreckiej

przeprowadzonej w dniach 13 marca 2015 roku

Whiosek Nadle$nictwa Borki nr Zt.-7211.10.2015 z dnia 30 marca 2015 roku
Decyzja Generalnego Dyrektora Ochrony Srodowiska z dnia 19 pazdziernika
2015 roku nr DZP-WG.6401.06.6.2015.km.5

Protokot nr 8-15/16 z wykonanej eliminacji zubra z dnia 17 lutego 2016 roku

Protokot nr 8-15/16 z dnia 17 lutego 2016 roku z wykonanej sekcji zwlok

zwierzecia

Decyzja Generalnego Dyrektora Ochrony Srodowiska Nr. DZP-
WG.6401.06.8.2016.JRO z dnia 29 lutego 2016 rok.

Protokét nr 10-15/16 z wykonanej eliminacji zubra z dnia 3 marca 2016 roku

Protok6t 10-15/16 z dnia 3 marca 2016 roku z wykonanej sekcji zwtok

zwierzecia
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36.

37.

38.

39.

40.

41.

42.

Sprawozdanie komisji ds. likwidacji zubréw z wolnej hodowli w Puszczy

Boreckej z dnia 29 marca 2016 roku

Protokot eliminacji zubrow wolno zyjacych w Puszczy Boreckiej z dnia 29

marca 2016 roku

Sprawozdanie z badania PIW-PIB w Putawach nr P/16/06394 z dnia 6
kwietnia 2016 roku

Pismo Powiatowego Lekarza Weterynarii w Gizycku nr PIWz.510.5.2016
z dnia 13 kwietnia 2016 roku

Sprawozdanie z badania PIW-PIB w Putawach nr P/16/08326 z dnia 28
kwietnia 2016 roku

Sprawozdanie z badania PIW-PIB w Putawach nr P/16/10783 z dnia 24 maja
2016 roku

Pismo Z0.7211.35.2016 z dnia 14 czerwca 2016 roku Regionalnego

Dyrektora Lasow Panstwowych w Bialymstoku
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I Abstract
Introduction and Objective. Bovine tuberculosis (BTB) remains an emerging problem in animals, and particular care is
required in zoos to protect the health of the public visitors (zoonosis) and the unique animals kept in them, which may be
endangered species. In larger zoos, the problem is controlled to a greater extent than in private animal collections. Such
places pose a significant risk as visitors make direct contact with animals. The article presents the management, diagnostics
of a case of BTB in a ‘private animal collection’, and discusses the legal implications.
Materials and method. Briefly, a post-mortem examination was performed in two Reeves’s muntjacs (Muntiacus reevesi)
in the private animal collection in Poland. Due to the suspicion of BTB, microbiological examination on Lowenstein-Jensen
and Stonebrink media and subsequent genotyping was performed.
Results. Post-mortem examination revealed BTB-like lesions. Tests showed that the animals were infected with Mycobacterium
bovis.
Conclusions. Taking into account the lack of obligation to monitor infectious zoonotic diseases, the often unknown origin
of animals and, frequently, very close contact between people and animals in private animal collections, there is a need to
clarify the legal obligations of owners of these private animal collections in Poland to ensure public health protection. The
findings of this investigation demonstrate that due to the lack of precise epidemiological data for BTB, it is difficult to define
the epidemiological status of private animal collections, and further management depends on the owner’s cooperation

with veterinarians.

1 Key words

bovine tuberculosis, zoological garden, Mycobacterium bovis, animal health law (AHL), Muntiacus reevesi

INTRODUCTION AND OBJECTIVE

Tuberculosis is an infectious disease in humans and animals
caused by eleven species of the Mycobacterium tuberculosis
complex (MTBC) [1, 2]. Of these, Mycobacterium bovis and
Mpycobacterium caprae are known to be etiological agents
of bovine tuberculosis (BTB), found in animals [3]. The
most common etiological factor of tuberculosis in humans is
Mpycobacterium tuberculosis [4]; however, BTB has also been
noted in humans and has been described recently in Poland
[5]. The World Health Organization (WHO) classifies BTB
asa direct zoonotic disease: an infectious factor, transmitted
from an infected vertebrate (animal) to humans, the latter
being a sensitive species, without intermediate hosts [6].
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Therefore, to ensure public health and animal welfare,
animals kept together in places such as zoos should be
subjected to regular testing to minimize the risk of disease,
as well as those intended for purchase.

BTB is also one of the infectious diseases occurring
among zoo-kept animals [7, 8, 9]. With a large number of
zoo visitors, BTB may pose a threat to public health. The main
route of transmission of BTB between animals is through
the respiratory tract [10]. Indeed, cases of animal-human
BTB transmission have been confirmed in zoos, which
suggests an airborne transmission [11]. In humans, the most
common route of BTB infection is via the consumption of
unpasteurized milk; however, increasing attention is being
paid to animal-human air-borne transmission, as supported
by recent literature reports [12, 13, 14].

Since Poland’s accession to the European Union (EU),
the measures taken to combat BTB have been based on
international law. According to Council Directive 64/432
/ EEC, a country is officially tuberculosis free (OTF) if the
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percentage of infected cattle herds does not exceed 0.1% per
year, and at least 99.9% herds are officially bovine tuberculosis
free each year for six consecutive years. Poland was granted
the status of an OTF country following Commission Decision
No. 2009/342 / EC of 23 April 2009. Obtaining this status
made it possible to reduce the surveillance scheme from 1/3
to 1/5 of cattle herds in a district annually, i.e. all cattle herds
in the district are now subjected to testing every five years,
with animals over 42 days of age being subject to testing.
The official test is carried out by comparative intradermal
tuberculin test in the neck area.

BTB s still being recorded in both livestock and wildlife in
Poland, with 372 outbreaks recorded in cattle in the past 10
years. In addition, BTB has also been described in free-living
and captive wildlife species, most recently in 2018 in captive
European bison [15]. Currently, there is no law implemented
that would mandate testing for BTB in free-living and captive
wild animals in Poland.

BTB has also been previously described in zoos in Poland
(16, 17]. However, the present study instead concerns animals
kept on a private estate, officially known as a private animal
collection. Such collections are not currently subject to
specific rules in Polish legislation.

This difference between large zoos and private animal
collections is alegal distinction: large zoos were under District
Veterinary Supervision while private animal collections
were not required to be registered, This is a huge legislative
gap, as the origin and the epizootic status of animals kept
in private animal collections often remains unknown, and
their movement is often not subject to any restrictions or
rules preventing the spread of infectious diseases. Most
importantly, as animals kept in private animal collections
are used as tourist attractions, and are often in direct contact
with humans, including children, and can pose a threat of
zoonotic transfer. Therefore, the present research examines
a case of BTB in a private animal collection, describing
the procedures undertaken by the owners and attending
veterinarians, and attempts to highlight the legal aspects
of the case.

MATERIALS AND METHOD

Animals and samples. The two Reeves’s muntjacs (Muntiacus
reevesi) described in this case study (one male and one
female, both aged 4 years) presented similar clinical signs
at different time intervals. In February 2021, a veterinarian
was summoned to the muntjac deer with signs of general
weakness, lack of appetite, and apathy. During the clinical
examination, a significant degree of inhalation-expiratory
dyspnea was found. It was decided to chemically immobilize
the deer for a physical examination, and then to facilitate
treatment and administer antibiotics and anti-inflammatory
drugs. Unfortunately, the animal died during capture for
the examination.

A few weeks later, the owner reported similar clinical signs
in a second Reeve’s muntjacin the herd. The veterinarian
decided to euthanize the animal after the clinical
examination, and a post mortem examination was carried
out. For premedication of the animal, xylazine (1 mg/kg,
Sedazin, Biowet Pulawy, Putawy, Poland) and ketamine
(5.75 mg/kg, Ketamine, Biowet Putawy, Pulawy, Poland)
were administrated intramuscularly, Pentobarbital sodium

(133.3 mg/kg) and pentobarbital (26.7 mg/kg) were used
intravenously for euthanasia (Morbital, Biowet Putawy,
Pulawy, Poland)

Post-mortem examination. The autopsy was conducted
according to Annex 3 to the Ordinance of the Minister of
Agriculture and Rural Development of 4 July 2017 on the
method of keeping documentation related to combating
infectious animal diseases [18]. During the post mortem
examination, fragments of lungs were collected from the
first muntjac, and varied material from the second (thoracic,
submandibular, mesenteric lymph nodes and fragments of
lungs).

Culture and molecular examination. The material was
subjected to standard mycobacterial culture as described
previously [19]. Each tissue was examined as three replicates.
Briefly, after homogenization in 5% oxalic acid (Sigma-
Aldrich, Burlington, MA, USA), the sediment was flushed
in saline solution (Sigma-Aldrich, Burlington, MA, USA).
After centrifugation, the sediment was placed on Lowenstein
and Stonebrink media (Becton Dickinson, Franklin Lakes,
NJ, USA). Three Lowenstein and Stonebrink media were used
in this study for each type of tissue to increse the sensitivity
of the test.The media were incubated at 37 °C for 12 weeks and
checked every 7 days. The DNA was isolated using a Genolyse
isolation kit (Hain Lifescience, Germany). Strains were
identified with a GenoTypeMTBC assay (Hain Lifescience,
Germany). Both tests were performed in accordance with
the manufacturer’s instructions [19].

RESULTS

Herd history. The research was carried outin a private animal
collection located in northern Poland. The animals were
introduced in 2017 as an exchange; however, their exact origin
remains unknown. According to the information obtained
from the owner, the animals originated from the vicinity of
Krakow, southern Poland. The animals arrived at the facility
without any previous disease screening. The described private
animal collection is part of an agritourism facility with an
area of 6 ha. On the day that the second Reeves’s muntjac was
euthanized, the facility also housed kangaroos (Walabia),
zebras (Equus quagga), camels (Camelus dromader), sheep
(Ovis aries), goats (Capra hircus), llamas (Lama guanicoe),
guanacos (Lama guanicoe), alpacas (Vicugna pacos), domestic
donkeys (Equus asinus), fallow deer (Dama dama), Nilgau
antelopes (Boselaphus tragocamelus), Sitatunga antelope
(Tragelaphus speki), Patagonian mara (Dolichotis patagonum),
peacocks (Pavo cristatus), emu (Dromaius novaehollandiae),
Rhea (Rhea americana), and an exotic species of chicken. The
animals had no direct contact with muntjacs.

Pathology. Post-mortem examination revealed extensive
tuberculous gross lesions in both muntjac deer (Fig. 1, 2).
Granulomas with caseous necrosis and mineralization
lesions were found in the liver (Fig. 1, animal No 1, male)
lungs (Fig. 2, animal No 2, female), lymph nodes as well as on
the serosal surface of the peritoneum. The lesions resembled
small gray-white nodules, ranging from 3-5 mm in size. No
histopathological examinations were performed.
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Figure 1. Anima No 1, male. Granulomatous lesions in internal organs. The figure

shows the liver, correct consistency and color. Granulomatous lesions from 3-5mm
in size

Bacteriology and molecular identification. The material
collected post-mortem was positive for culture. On both types
of media, growth was visible in the 4th week of incubation.
Based on the GenoType MTBC (based on the polymorphism
of the gyrB gene) test, the isolated strains were classified as
Mpycobacterium bovis.

DISCUSSION

The occurrence of BTB in zoo animals should be treated
as a public health problem in the area where it occurs. This
is particularly important in countries where there is little
public health awareness of the disease, as animals can be the
source of infection for zoo visitors, and present a threat to
zoo staff in first line. In addition, in the absence of animal
testing and the exchange of animals between private animal
facilitie, may also allow easy transmission of mycobacteria.
The transboundary nature of BTB was well illustrated by a
case of a group of alpacas shipped from the United Kingdom
(UK) to Poland. Although ante mortem tuberculin skin
testing found them to be free from tuberculosis, some had
been infected with M. bovis prior to transfer, which resulted
in transmission of the disease to animals on Polish farms
[19]. Another example was the transport of 2 European bison
(Bison bonasus) to another European bison breeding herd
in the country; the bison had not received any BTB testing,
and it was later found that one animal was TB-positive [20].
There is clearly a strong need for stricter legislation to avoid
such situations, as illustrated by the case described herein,
where the epizootic investigation was able to establish the
source of the muntjac deer infection.

Due to the legal status of private animal collection-
type facilities, they often lack procedures regarding
their registration, and they are generally not subject to
monitoring for infectious disease. The animals are not
subject to compulsory inspection during movement, and
their circulation and transport is not governed by the same
rules as for zoos. Therefore, it is likely that many cases of
BTB infection have been misdiagnosed or have remained
undetected. Interestingly, due to the fact that BTB is not
monitored ex officio in animals other than cattle, the sick
animals may not have received pharmacological therapy. In
Poland, a single case of BTB treatment has been reported
in a male reticulated giraffe (Giraffa camelopardalis) in the
Silesian Zoological Garden [16]. However, the use of such
treatment is very controversial due to the risk to other animals

Y B

Figure 2. Animal No 2, female. Granulomatous lesions in internal organs. The figure shows the lungs with bloodshot,
correct consistency. Granulomatous lesions from 3-5 mm in size.
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and humans posed by interacting with the treated animal;
such treatment was not even considered in the presented case.

Regulation (EU) 2016/429 of the European Parliament
and the Council of 9 March 2016 on transmissible animal
diseases, amending and repealing certain acts in the field
of animal health, also known as the ‘Animal Health Law’
(AHL), was passed on 21 April 2021 [21]. The regulation
includes rules for all animals on the territory of the Republic
of Poland, as in the territories of all other countries belonging
to the European Union, whether they are kept for production
breeding, live in zoos, or are used in circuses.

Poland is required to implement the AHL by 21 April 2022,
and it is hoped that this will result in better official control
of BTB in centres like the one described in the presented
study. Currently, the only legislative option is Commission
Implementing Regulation (EU) 2018/1882 of 3 December
2018 on the application of disease prevention and control
rules; this regulation provides categories of listed diseases and
establishes a list of species and groups posing a considerable
risk for their spread. Its content changed the rules of
categorization and methods of combating tuberculosis [22].
The AHL classifies MTBC infections as category B diseases,
i.e. as dangerous bacterial diseases, only for Bison, Bos and
Bubalus. As such, these infections are subject to mandatory
control in all Member States, and each Member State should
adopt compulsory eradication programs.

The Reeves’s muntjac is classified under other ruminants.
According to Regulation (EU) 2018/1882, tuberculosis in such
ruminants, i.e. other than Bison, Bos and Bubalus, belongs
to groups D and E, which means that while it is necessary to
prevent the spread of the disease and notify its occurrence,
the animals are not subject to any eradication programme
[22]. The AHL introduces a more universal, but very general,
division of all animals into kept animals, i.e. animals kept
by humans, including those in the private animal collection,
and wild animals, i.e. those that are not kept in captivity.

Currently, insufficient information is kept on sick zoo or
private farm animals and unreported cases, and hence, any
conclusive epizootic investigation is difficult with less chance
ofidentifying the source of TB infection. Three articles within
the new legislation given above may be of particular value in
identifying cases of BTB from private animal collections and
for regulating the procedure in the case of infectious diseases.
Art. 108 of Regulation 2016/429 imposes on Member States a
‘responsibility for establishing a system for the identification
and registration of kept terrestrial animals’. In addition, Art.
117 requires operators to comply with regulations regarding
individual or group identification and documentation for the
identification and tracking of animals, as appropriate for the
species concerned; this is needed to keep terrestrial animals
other than bovine, ovine, caprine, porcine and equine species
[21]. Art. 124 specifies that ‘Operators shall take appropriate
preventive measures to ensure that the movement of kept
terrestrial animals does not jeopardise the health status at
the place of destination’, and that ‘operators shall only move
kept terrestrial animals from their establishments and receive
such animals if the animals in question fulfil the following
condition’ of originating from establishments registered or
approved by the competent authority or which have been
granted a derogation from registration requirements, and
fulfill the requirements for the identification and registration
of the animals [21].

It should be noted that the management of the studied

private animal collection took a very responsible approach
in addressing the zoonotic nature of tuberculosis: all animals
and workers were tested, the pens disinfected, and the owners
cooperated fully with the field veterinarian and research
centre. It would seem to be good practice to oblige visitors to
wash and disinfect their hands on entry and exit. Animal-to-
human and human-to-animal transmission of tuberculosis
[12] and other mycobacteriosis [23] has been extensively
described, including among animals in zoos [24]; such
transmission is particularly suited to the special nature of the
private animal collection, where guests can come into close
contact with animals, and can pet and feed them [25, 26].

It should be emphasized that the muntjac is an invasive
species in some countries with a high prevalence of BTB,
and hence has often been found to be positive during local
wide screenings [27]. Therefore, its confirmation in another
2 individuals means that this species should be carefully
monitored for tuberculosis in zoos.

In recent years, much attention has been paid to the risks
associated with the trade in captive wild animals and their
presence on farms, either as ornamental or farm animals.
When brought into Europe or moved without established
control rules, animals can be a source of various pathogens
that are dangerous to both other animals and humans.
So far, there has been no legislation on the monitoring of
infectious and invasive diseases in free-living or kept animals.
Pathogens from wild animals pose a direct threat to people
visiting private animal collections. Legislation in the field of
public health has a solid scientific basis at both the national
and local levels. However, there is a pressing need for rules
regarding the monitoring of infectious and invasive diseases
occurring in animals kept in facilities accessible to humans,
and to regulate the rules of movement and circulation of
kept wild animals in the EU. The great changes taking place
in EU law allow a chance to develop national programmes
for controlling infectious diseases, including tuberculosis.

CONCLUSIONS

Taking into account the lack of obligation to monitor
infectious zoonotic diseases, the often unknown origin of
animals, and the frequent close contacts between guests and
animals in private animal collection centres, there is a need to
clarify the legal obligations of the owners of these collections
with regard to public health protection. As the presented
study shows, due to the lack of precise epidemiological
data it is difficult to define the epidemiological status of the
private animal collection in which BTB appeared, and further
management depends on the owner’s cooperation with
veterinarians. Generally speaking, however, the key roles
in prevention are played by Personal Protective Equipment
and the awareness of pet owners.
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Abstract: In Poland, bovine tuberculosis (BTB) is most often detected in cattle, although some cases
have also been reported in pigs and in other non-domestic species. BTB is believed to be mainly
present in the Bieszczady region, in the south-eastern part of the country. The present study analyses
the practical applications of the law regarding the eradication of tuberculosis among European bison
in Poland, as well as the influence of legal rules in species conservation effects. Its aim is to present
and evaluate the effectiveness of legal provisions in selected cases of BTB detected in European bison.
The analysis highlights key “critical points” in the management of cases of BTB in European bison,
which resulted from the problematic interpretation and application of the existing legal provisions.
Findings indicate that before the Animal Health Law, the eradication of BTB in European bison in
Poland was not regulated clearly enough by the applicable laws in force prior to 2021. This posed a
threat to an effective reintroduction strategy for bison based on creating larger metapopulations and
maintaining small, isolated reservoir herds (breading centers) for fallback in the case of infectious
disease. It should be emphasized that in the current legal system, there is no doubt that a District
Veterinary Officer has the competence to prevent and control tuberculosis in European bison.

Keywords: European bison; animal health law (AHL); bovine tuberculosis; EU law; veterinary
administration

1. Introduction

In Poland, bovine tuberculosis (BTB) is most often detected in cattle [1], although
some cases have also been reported in pigs [2] and in other non-domestic species. BTB is
believed to be mainly present in the Bieszczady region, in the south-eastern part of the
country, where it has been confirmed microbiologically in wild boars (Sus scrofa), European
bison (Bison bonasus) and gray wolves (Canis lupus) [3-5].

Until recently, only bovine (Mycobacterium bovis) and human (M. tuberculosis) Mycobac-
teria were legally considered etiological factors of BTB in Poland before 21 April 2021. In
addition, in 2009, M. caprae was added to the list of etiological factors in some European
Union member states [6]. According to EU Regulation 2021/620 [7], the territory of Poland
is officially recognized as being free from infection with Mycobacterium tuberculosis com-
plex (MTBC), that is, according to the current law, Mycobacteria of the genera M. bovis, M.
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caprae and M. tuberculosis [7-11]. Free status applies only to livestock: the occurrence of
tuberculosis in wild animals does not affect this status.

Tuberculosis is a very serious disease for wild species, livestock and pets. It is also
a matter of concern for public health (zoonosis) and an important feature for species
conservation efforts, such as those concerning the European bison in Poland.

In Poland, the legal framework regarding free-living animals is complex: many of the
relationships between its regulations and legal provisions tend to be obscure or incomplete.
The legal system has an abundance of laws and legal provisions, bound by complex
and sometimes contradictory relationships between them. In the face of such potential
legal ambiguity, it can be very hard to establish clear procedures that can be followed
by authorities, resulting in transfers of responsibility or failures to act appropriately in
response to specific crisis situations, particularly when it is possible for one law to have
different interpretations. This posed a threat to an effective reintroduction strategy based on
creating larger metapopulations and maintaining small, isolated reservoir herds (breading
centers) for fallback in the case of infectious disease.

As bison demonstrate weak resistance to infection, a particular threat is posed by
disease outbreaks. For instance, the whole bison herd from Pszczyna (Poland) died out
due to the foot and mouth disease outbreak in 1953 /1954, about one third of bison from
the German breeding center Hardehausen were lost due to blue-tongue disease in 2007
and a bovine tuberculosis outbreak in the Bieszczady Mountains in 2012/2013 resulted in
the elimination of the entire herd. Many free-living herds today occur at high densities
with winter feeding; as such they are at high risk of epidemics if herds are connected into
larger metapopulations. It is therefore important to establish reservoir herds free of any
infections (i.e., bovine tuberculosis) that can serve to restock larger herds in such cases; such
efforts should proceed in parallel with those intended to link and expand extant herds [12].
However, these activities can be disrupted by legal obstacles.

The present study analyses the practical applications of the law regarding the eradica-
tion of tuberculosis among European bison in Poland, as well as the influence of legislation
on species conservation. Its aim is to present and evaluate the effectiveness of legal provi-
sions in selected cases of BTB detected in European bison.

2. Materials and Methods

Intervention studies involving animals or humans, and other studies that require
ethical approval, must list the authority that provided approval and the corresponding
ethical approval code. The presented paper examines statutes from both Polish [13-20] and
European legislation [7-11,21-23]. The legal texts themselves were subjected to linguistic,
systemic, teleological, functional and pro-European legal interpretation and analysis.

The study also examines selected factual and legal cases performed to reconstruct
and evaluate the actions taken to eradicate BTB in European bison in Poland [24-42]. The
case studies were performed of actual state with the aim of exemplifying certain legal and
epizootic aspects of BTB monitoring and control.

The study adopts the legal status as appropriate for the reported cases. The case
studies were compared with the current (since 21 April 2021) legal state, with the aim
of exemplifying certain relations between legal and epizootic aspects of BTB monitor-
ing and control, together with the consequences of decisions made to ensure B. bonasus
species conservation.

3. Results
3.1. The Historical Background and Geographical Distribution of BTB in European bison in Poland

The highest frequencies of BTB cases among non-domesticated animals in Poland were
detected in the European bison population in the Bieszczady region. A total of 45 confirmed
cases of BTB were noted in the Bieszczady region in the years 1996-2013 [3]. Two such
cases were detected in 1997 [4], and in the period 1997-2001, 13 of the 18 bison eliminated
in the Brzegi Dolne herd were posthumously found to be infected with BTB. In 2009, after
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detecting BTB in a single animal in the Gérny San herd in the same region, the whole
herd of 24 animals was eliminated. M. bovis infection was posthumously detected in 23 of
them [14]. BTB was later detected in other species of free-living animals in the region,
including wild boar [2]. Molecular analysis found the M. caprae strains isolated from the
local population of wild boar to be identical to those from the European bison of the Gorny
San herd [4].

In 2016, M. bovis infection was microbiologically confirmed in two free-living European
bison in Borecka Forest, Gizycko district, north-eastern Poland [43]. Continued monitoring
showed no more new cases in that region [44].

BTB has also been reported among European bison kept in captive breeding centers
and in zoological gardens. In the years 2009-2010, BTB was reported in animals kept in the
Silesian Zoological Garden in Chorzéw [45,46], and the highest infection rates have been
confirmed in the European Bison Breeding Center in Smardzewice (Figure 1) [3,47].

Borecka Forest

Figure 1. The location of bison herds.

3.2. Eradication of Bovine Tuberculosis in European bison—Description of Cases Regarding the
Legal Act on Infectious Diseases in Animals

The study presents three selected cases of BIB infection, recorded in European bison
before 21 April 2021 [11]. These cases highlight the juridical and practical problems
associated with the eradication of BTB in protected species.

3.2.1. A Case of BTB Infection in the European bison Breeding Center, Smardzewice
(Kampinoski National Park)

The first reported fatal case of BTB in the reservoir herd in Smardzewice was observed
in 2013 [47], in a six-year-old bull born in the Smardzewice breeding center. The most
probable source of infection was the mother: she had been brought to the Silesian Zoological
Garden in Chorzow in 1998 [45,46], and then moved to Smardzewice in 2005, where she
calved two years later. The cow was not tested for any infectious diseases when she was
transferred from the zoo to the breeding center.

Following the death of the bull in Smardzewice, other animals were tested. Any
BTB-positive European bison were isolated from the herd, and permission was obtained
from the Minister of the Environment to eliminate six animals [27]. Among these six, three
animals demonstrated BTB-typical anatomical and pathological post-mortem lesions, and
the presence of M. caprae was confirmed in laboratory testing. The material from the other
three animals was free of acid-fast Mycobacteria. In September 2014, during follow-up
ante-mortem tuberculosis testing, two individuals were found to be positive to both the
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intradermal tuberculin test and gamma interferon test, two to the tuberculin test alone
and two to the interferon gamma test alone. The Director of the Kampinoski National
Park applied for permission from the Minister of the Environment to shoot all individuals
(16 animals) kept in the European Bison Breeding Center in Smardzewice at that time;
however, permission was only given to shoot the six which had demonstrated a positive
response to the in vivo diagnostic tests. Their elimination took place on 21 January 2015.
The rest of the herd was culled in December 2018 [47].

In Poland, if the animals are located in the area of the National Park, permission must
be obtained from the Ministry of Environment and, currently, the Ministry of Climate and
Environment; however, if they are located in other areas, consent must be granted by the
General Director of Environmental Protection

3.2.2. A Case of Tuberculosis Associated with the Transfer of European bison from the
Breeding Center in Smardzewice to the Quarantine Enclosure in the Borki Forest District

In 2013, two animals from the European Bison Breeding Center in Smardzewice
were transferred to the quarantine enclosure Wolisko in the Borki Forest District (Gizycko
district). After 30 days of quarantine, the animals were joined with other four animals
in the enclosure in Wolisko (Gizycko district). No disease symptoms were revealed in
clinical examination. After gaining information about the occurrence of BTB in the breeding
center in Smardzewice, the Chief of Borki Forest District applied to the General Director for
Environmental Protection for permission to eliminate the two transferred animals. With
the permission of the General Director for Environmental Protection [24], two animals
were eliminated. The post-mortem examination performed immediately after the shooting,
however, revealed no anatomical or pathological changes that could indicate tuberculosis.
Tissue samples were collected and sent to the National Veterinary Research Institute in
Putawy. The resulting microbiological analysis found one European bison to be negative
but indicated the presence of M. bovis in the other. As the latter had been in contact with
other animals in enclosure during the last three months, all other animals could also have
been infected. Under the circumstances, it was necessary to establish a method to eliminate
the risk of the disease spreading outside the enclosure and to protect the free-roaming basic
herd. The Regional Director of the State Forest in Biatystok appointed a commission to
develop a procedure for handling the other animals kept in the Wolisko enclosure.

Considering the substantial risk of infection to the animals in enclosure and free-
roaming herds in the Borecka Forest, the decision was made to eradicate the BTB outbreak
by eliminating the whole herd kept in the enclosure. The District Veterinary Officer (DVO)
in Gizycko issued an opinion sanctioning the elimination of European bison as the only
way to eradicate the BTB outbreak. The Chief of Borki Forest District applied to the General
Director for Environmental Protection for permission to eliminate the remaining animals in
the enclosure because all of them had been in direct contact with the infected animal and
could be potentially infected with BTB [47]. After a thorough examination of the subject
matter, the General Director for Environmental Protection gave permission to proceed with
the aim of protecting the free-roaming European bison. Therefore, a decision was issued
permitting four European bison from Wolisko to be shot [25]. A post-mortem examination
was performed on all the animals [29]. Tissue samples were collected and were tested
for the presence of M. bovis, as recommended by the commission; no sign of acid-fast
Mycobacteria was found [36]. Based on the recommendations of the commission and of the
Gizycko DVO, the facility where the animals had been kept was disinfected [36].

3.2.3. A Case of Tuberculosis in a Herd of Free-Roaming European bison in the
Borecka Forest

In 2016, a cyclical review (a periodic herd inspection of the condition of a given
population of bison present in a given area performed by a group of specialists) detected
the presence of BTB in free-living European bison in the Borecka Forest (Gizycko district).
The Regional Director of the State Forest in Biatystok appointed a commission to evaluate
the regulation of the local European bison population. The commission recommended
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the elimination of 12 animals [15,37]. Under the circumstances, the Borki Forest District
contacted the General Director for Environmental Protection, requesting administrative
permission to shoot 12 animals [42]. Such permission was given in the case of six animals.

The herd of European bison was officially inspected by the commission, to select the
animals to be shot [37]. One of the selected animals was an apathetic bull which would
arrive last to the feeding spots and on which visible lesions were present in the foreskin
region (Posthitis) [31,33]. An apathetic cow with noticeable feeding problems and a thin
body showing muscle atrophy was also selected [32].

Documentation was prepared for the elimination [31-33] and samples were collected
for laboratory BTB testing [38,39]. The presence of M. bovis was confirmed microbiologically
in tissue material obtained from the dead bull [38]—but not from the cow [39].

The Gizycko DVO subsequently introduced BTB monitoring of the game species
living in the Borecka Forest. The procedure included collecting tissue samples from hunted
animals and testing them for the presence of M. bovis, as well as training hunters in
recognizing the symptoms and pathological anatomical lesions, which were potentially
indicative of BTB in game species [28].

In addition, in accordance with the issued permission [26], another four animals
were shot for diagnostic purposes [30,35]. The collected samples were found to be BTB
negative [40].

3.3. Legal Analysis

Before the Animal Health Law (AHL) [11] came into force on 21 April 2021, the existing
relevant legislation in Poland comprised the Act on Animal Health Protection and Control
of Infectious Diseases in Animals [18], the Regulation concerning the control of bovine
tuberculosis [13] and the Nature Protection Act [20]. The norms concerning BTB [13] existed
as a more detailed version of the general provisions of the Act on Animal Health Protection
and Control of Infectious Diseases in Animals [18].

This legal status was further complicated by the existence of numerous norms in the
form of various statutory acts concerning protection of nature and protection of animal
species (Nature Protection Act [46] and its executive regulation [37]), protection of ani-
mals, responsibilities of veterinary inspection authorities, performance of the veterinary
profession, as well as general legal provisions regarding administrative procedures.

Typically, a legal norm can only be reconstructed after the application of a number of
provisions originating from a wide range of legal references. In analyzed cases, especially
problematic was the application of the current law to the European bison as a protected wild
animal species. It should be noted, however, that the protection of nature, including legally
protected species, is a separate form of protection to the humanitarian protection of animals
and the protection of animal health, including that afforded to officially controlled diseases.
Nevertheless, it would not be correct to assume that it must be understood separately;
this is especially true in the context of officially controlled diseases. A multifaceted and
teleologically-focused manner of approaching the problem was inherent.

The authors realize that this was a very difficult task for every competent authority
(e.g., DVO). Moreover, in the absence of a national program adopted by the Chief Veterinary
Officer, the competent authorities considering the examined cases adopted the form of
interpretation, according to which they were only permitted to control the disease in farm
animals, but not in European bison.

The authorities assumed that the conducted case analysis revealed, before April
2021, effective application of legal measures would have been possible only if the Chief
Veterinary Officer had established a program for eradicating tuberculosis in European bison,
specifying measures that should have been taken to control the disease. This program
was needed to compensate for the inability of the DVOs (as the competent authorities
for a particular territory, having relevant legal obligations and competences) to apply
measures indicated in Article 44 of the Act on Animal Health Protection and Control of
Infectious Diseases in Animals. These could not be applied unless they were also specified
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in the executive regulation issued under Article 61 Section 1 by the Minister of Agriculture.
Although the Minister issued a regulation concerning the control of bovine tuberculosis
on 23 November 2004 [13], its content regarding administrative control is inconsistent.
Despite the fact that the name of the regulation itself mentions “bovine tuberculosis” and
not “tuberculosis in bovine species”, the authorities comprehended its content implies
as applying to domesticated cattle only. This interpretation, based on simple linguistic
understanding, but not taking into account the coherence of the law or teleological values,
such as the protection of public health, effected in non-applicated of the legal norms to
European bison.

In the authors’ opinion, another interpretational path was possible. Assuming that
“bovine tuberculosis” is the name of a disease which was (and is) subject to compulsory
control, any administrative measures intended to guarantee disease control could have
been also applied to European bison.

Provisions of the Act on Animal Health Protection and the Control of Infectious
Diseases in Animals, and of the Regulation concerning the methods of eradication of
tuberculosis, included information on the competence and powers of the DVO in the
discussed scope [36,44]. These rules could have been applied in BTB cases in European
bison in an analogous manner as for the tuberculosis of cows, mutatis mutandis, by
considering the differences regarding the protection of the European bison.

Since 2021 [11], MTBC infection has been subject to compulsory control in all EU
member states, and each state is required to adopt compulsory eradication programs, until
it is not recognized as a disease-free zone. Bison spp., including B. bonasus, is also listed as
being susceptible to mycobacterial tuberculosis infection. If the competent DVO suspects
or officially confirms an outbreak of disease, it must use the control measures set out in the
AHL appropriate to the affected area [11,21,22].

Hence, the DVO must follow the procedures of EU law in any establishment in which
tuberculosis has been found, such as zoos or breeding centers in which European bison
are kept under human control, and in wild animals such as free-living European bison
(e.g., in the Bieszczady Mountains); indeed, the AHL is part of EU law. The DVO should
select appropriate control measures to facilitate the epidemiological investigation, and to
perform eradication, prevention, surveillance and disease control in relation to the appro-
priate population of wild animals or their habitats [11,21,22]. The competent veterinary
authority is also required to consider investigating wild animals from additional animal
populations believed to share epidemiological links with any (kept and wild) animals, as
indicated by epidemiological investigation. The competent authority is required to order
proportionate risk mitigation measures to prevent re-infection of the establishment, and
these should consider any relevant risk factors revealed by epidemiological investigation.
These measures must at least account for the persistence of the MTBC in the environment
or in wild animals, and any biosecurity measures that have been adapted to the specificities
of the facility.

Pursuant to the AHL, the protection of an animal species such as the European bison
implies the introduction of modified measures for the eradication of disease by a competent
authority. The necessity to eradicate BTB, and the measures, methods and techniques used
for its eradication, must not pose any risk to the European bison population. On the other
hand, no adopted modification may obstruct the procedures carried out to eradicate the
disease [35].

It should be noted that the existing national law was not derogated, but only supple-
mented and modified by the EU law.

4. Discussion

It should be noted that the protection of nature, including animal species protection,
implemented in creation of laws and application of their provisions, is not separate to the
protection of animals or animal health, and should never be perceived as such.
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The legal norms in force in Poland before 2021 were ambiguous and their mutual
relations were confusing. Interpreting a uniform, coherent and purposefully correct norm
from the text of statutory acts was very complicated. Especially problematic was the
application of the statutory law to European bison as a protected species of wild animal.
This was the very reason for the response to critical situations in all examined cases. When
considering legal obstacles to the eradication of bovine tuberculosis in European bison,
it needs to be highlighted that the European bison was successfully recovered from only
12 founder animals that had survived in captivity following its extinction in the wild at the
beginning of the 20th century. The strong founder effect caused a dramatic loss of a genetic
diversity. For instance, an average inbreeding coefficient estimated from pedigree records
was 0.50 in Lowland line individuals and about 0.30 in Lowland-Caucasian individuals. At
the genome level, individuals belonging to a population that has recently experienced a
strong bottleneck have a greater probability of carrying identical-by-descent (IBD) alleles,
i.e., those inherited twice from a common ancestor; these can include deleterious variants
that may contribute to inbreeding depression and threaten the recovery process due to low
anti-infective immunity [48].

The authors found that in all examined cases, the competent authorities adopted a
form of legal interpretation, according to which they were only permitted to control the
disease in farm animals, but not in European bison. It should be noted that, in the opinion
of the authorities that considered the examined cases, the regulations of that time only
allowed for the eradication of the disease in farm animals. All the factual and administrative
reactions, no matter if they were correct or questionable, were a corollary of this form of
interpretation and resulted from the adopted legal optics.

Present analysis indicates that the problem was not related to the construction or use
of legal provisions as such, but rather to their misinterpretation or insufficient application.
The cases analyzed in this study were characterized by an abundance of legal norms with
unclear legal status, making it hard to understand a single legal norm and act in line with it.
Furthermore, some provisions seemed to exclude each other, and many of the legal norms
could only have been reconstructed using advanced, complex methods of functional and
teleological interpretation, requiring specialist legal knowledge. In the cases discussed in
the present study, this confusing legal status resulted in the misconstrued legal provisions,
and their eventual misapplication. This was compounded by the fact that the authority in
question had insufficient forces and measures to react.

As it was revealed above, the ambiguity of legal standards and the adopted inter-
pretation, or their absence, before 2021, left many crucial problems unregulated. Lack of
coherent system solutions can be indicated. A dangerous zoonosis was left without proper
administrative supervision.

According to the authors, it was (and is) necessary to approach the discussed problem
in a multifaceted and functional manner, and to have broad horizons of thought. The
alternative interpretational path, as described in the present study, is an example of how to
deal with the epidemic outbreak in case of legal incertitude.

The conclusion presented above can be reached through functional and teleological,
as well as systemic interpretation, considering the whole legal order. It assumes a holistic
view of the problem and is focused on its real, rather than fragmentary, solution. Regula-
tion [36] was applicable to European bison analogously. After all, the European bison has a
similar biology to domestic cattle, and both species demonstrate similar BTB development.
The authors are aware that adoption of such an interpretation of the regulations by the
administration authority required both courage and extensive knowledge. It could also
raise justified, yet not unsolvable, concerns about DVO’s competence in this area. Still —a
pressing need to protect public health, health of different animal species, including those
endangered, should be seen as superior values.

The provisions of the AHL have since come into force, and the law concerning the
eradication of infectious diseases has changed. The AHL is directly in force and is applied
in the legal system of every member state.
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It should be noted that Polish law should be interpreted from a pro-European perspec-
tive. The AHL was introduced to unify and simplify the application of legal procedures
throughout the EU and make it more flexible. Its rules comprise a number of requirements
intended to prevent animal diseases which can be transmitted to other animals or humans
and allow their eradication. They are based on the principal meta-rule of “one health”.

Not only does the AHL constitute a new quality regarding the eradication of tuber-
culosis, but it also creates new legal responsibilities and reinforces existing ones. Our
present findings indicate the responsibilities, and the competence of the national veterinary
inspection authorities, currently stemming from the EU law and Polish national law.

Conducted analysis and legal interpretation proves that the DVO was granted by
the AHL the unquestionable competence to act in all investigated cases of tuberculosis
in European bison and should therefore now act in line with the AHL when combating
bovine tuberculosis.

This calls into question whether the aforementioned crisis cases (that took place before
2021, i.e., while earlier provisions were in force) were properly managed. It is unclear
whether the measures taken to combat the disease were sufficient, or whether their scope
was too narrow.

To determine whether the veterinary authority took adequate, effective and legally
correct actions as a state administration body, it is necessary to examine the situation
within a broader context. Such analysis also requires the correct interpretation of the
legal provisions of the time, which were complicated and confusing, and could have been
misconstrued by the competent authorities. Nevertheless, this does not justify the use of
epizootically inadequate methods of eradication of BTB in European bison.

Although the European bison is a strictly protected species, the discovery of an
epizootic such as BTB requires the whole herd to be eliminated [14,20,23]. In addition to
ensuring public health, such measures also serve to protect the species as a whole.

This statement is in line with the circumstances justifying a derogation from the
prohibition of killing the European bison, as given in the catalog of Article 56 Section 4 of
the Nature Protection Act [20]. Such circumstances include lack of alternative solutions, no
risk of harm to the condition of the wild European bison population, agreement with the
best interest of such protected species, and accordance with the interest of public health.

The above circumstances were sufficiently considered in the case of BTB which oc-
curred in the Borki Forest District in 2016, resulting in the swift eradication of the disease
focus. The decision of the General Director for Environmental Protection issued in the
matter was a standard instance of the abovementioned derogation [20]. More specifically,
the elimination of the individual referred to in the permission to shoot was not detrimental
to preserving the free-roaming population of European bison in an appropriate condition:
the elimination of five animals out of a population of 110 European bison living in the
Borecka Forest could not bring any major harm to that population.

Allowing the infected animals to stay within the range, instead of shooting them,
poses a risk of disease transmission to humans, as well as free-roaming European bison,
and other wild or domesticated animals.

The case of BTB detected in the EBBC Smardzewice in 2013 [47] is an example of the
incorrect application of legal norms: the decision to control the disease and eliminate the
animals in a stepwise fashion, rather than eliminating the whole herd as a single operation,
proved to be a failure. It should be emphasized that Regulation 2020/689 [22] clearly
indicates that animals with a suspected infection may have to be shot, together with those
with proven infection.

In the case referred above, the DVO should have considered a wide array of other
available instruments for disease eradication in addition to the radical elimination of
the disease focus, i.e., killing all animals representing the susceptible species, to ensure
epizootic security [18]. When choosing such instruments, those that best limit or eliminate
the risks to public health, and the spread of infection to livestock and other susceptible
wild animals, should be prioritized.
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The type of measures used for eradication of BIB and their scope are listed rather
generally in the EU regulations, and the specific method of their application is subject to
the decision of the DVO conducting the procedure [11,18,21,22]. The discussed provisions
use some indeterminate expressions, which give the DVO the liberty of using certain
measures that are deemed to be proper in each specific case, based on the circumstances.
The measures referred to in both the EU and national legislation are currently subject to
the proportionality criterion that it must be adequate and proportional to the risk posed by
tuberculosis in a given case [35].

A key disadvantage of the solutions adopted in the Smardzewice case was the ex-
tended length of time between detecting the infection and taking measures, i.e., delayed
action. Currently, to confirm the presence of disease in its earliest stages, the AHL requires
any suspect animals to undergo clinical examination and laboratory testing; this forms the
basic component of epizootic investigation in the case of BTB in European bison. However,
in all the cases examined herein, it became evident that the plan of action was incorrect and
BTB infection was confirmed too late.

It should be stressed that there is more to the control of infectious diseases in animals
than just the detection and reporting of infections, the prevention and control of their spread,
and their eventual eradication; it should also include preventive actions and measures.
In the described cases, it is doubtful that this need was satisfied: the Smardzewice herd
was joined by one animal from a zoological garden where tuberculosis in animals had
been detected previously, and that particular animal was not tested for Mycobacteria. It
appears that this cow may have been the source of infection for that herd [47]. It is therefore
reasonable to construe that the unsatisfactory state of the legal provisions regarding the
transfer of wild animals was a key factor in the spread of BTB. It was changed by breeders
themselves who implemented rule as a good practice and all transferred animals within
the country are checked. It is hence of great importance to conclude that the new European
provisions concern wild animals in terms of epizootic and epidemic safety, supervision and
biosecurity [11,22].

The case of the 2016 Borecka Forest outbreak underlines the importance of veterinary
supervision and monitoring tuberculosis in non-domesticated animals. This case was
detected during the annual evaluation and review of the European bison herd in the Borecka
Forest, performed in accordance with the provisions of the “Strategy for the protection of
Bison bonasus in Poland” [15]. The current study confirms that such monitoring is in line
with necessary supervision, as specified by the AHL.

The essential rules for controlling infectious diseases were not, however, properly
implemented in the case of the 2013 Smardzewice case. This was due to a number of factors,
including the misinterpretation of the relevant legal provisions, which themselves were
unclear; in addition, the tools, financial means and coercive measures needed to prevent
infection and the spread of disease were not available to the competent authorities or
responsible entities.

5. Conclusions

The analysis highlights key “critical points” in the management of cases of BTB in
European bison, which resulted from the problematic interpretation and application of the
existing legal provisions. Our present findings indicate that before the AHL, the eradication
of BTB in European bison in Poland was not regulated clearly enough by the applicable
laws in force before the year 2021. It should be emphasized that in the current legal system,
there is no doubt that a DVO has the competence to prevent and control tuberculosis in
European bison. Thus, the introduction of AHL has helped to clear legal obstacles to the
eradication of bovine tuberculosis in European bison. This is extremely important also
in the context of threats of other infectious diseases. However, it is important to note
that European bison herds remain at high risk of disease, as demonstrated by a number
of previous incidents, due to their low genetic diversity, which makes herds vulnerable
to pandemics.
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On the other hand, the provisions of the new European law are not very clear ei-
ther. They raise numerous doubts with regard to legal dogmatic, as well as veterinary,
epizootiological or administrative issues. Furthermore, the EU law does not diminish nor
derogate the provisions of the national law, but rather modifies their application. The
reconstruction of a single legal norm requires the use and interpretation of a wider array
of provisions, originating in a variety of European and national statutory acts. There is
no doubt that this affects the legibility of the norms, and that it complicates their use by
veterinary administration authorities. The application of the AHL in the eradication of BTB
in the European bison clearly requires further investigation.

Current analysis of the relevant legal provisions and case studies indicates that ig-
noring scientific data can result in serious errors in the formation and application of legal
norms. Only a thorough knowledge of the relevant legal provisions, and their correct and
thoughtful interpretation, enables their effective application in controlling the spread of
BTB in European bison, and in other species.

The presented cases clearly point out that proper usage of legal rules is a crucial factor
in effectiveness of species conservation.

Usefulness of legal provisions as such is dependent on many factors. Proper and
in-depth interpretation of statutory acts has been demonstrated as the most important of
them, even more important than the wording itself. Legal effectiveness in the discussed
BTB cases was low due to many circumstances. Currently, as the law has changed, its
effectiveness is postulated to increase.

The present study demonstrates that proper veterinary control is only feasible when
simple and effective statutes exist, which can be implemented easily and without delay. It
is essential that tuberculosis is monitored effectively and eliminated. The eradication of
diseases in wildlife, including BTB in European bison, minimizes the risk of transmission
to free-living animals and livestock, as well as to humans.

Author Contributions: Conceptualization, M.B., M.R., A.D. (Andrzej Dzikowski), W.O. and K.A ;
methodology, A.D. (Anna Didkowska), A.D. (Andrzej Dzikowski) and M.K.-W.; formal analysis, M.B.,
M.R. and A.D. (Andrzej Dzikowski); writing—original draft preparation, A.D. (Andrzej Dzikowski),
M.B. and A.D. (Anna Didkowska); writing—review and editing A.D. (Andrzej Dzikowski), A.D.
(Anna Didkowska), W.O., B.O. and K. A, supervision, K.A., A.D. (Andrzej Dzikowski), W.O. and
M.W. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Complex Project of European Bison Conservation by State
Forests, which is financed by the Forest Found (Poland), grant number OR.271.3.10.2017.

Institutional Review Board Statement: Not applicable.

Data Availability Statement: Data are available in the Department of Food Hygiene and Public Health
Protection, Institute of Veterinary Medicine, Warsaw University of Life Sciences (SGGW), Poland.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Lipiec, M.; Radulski, L£.; Szulowski, K. A case of bovine tuberculosis in pigs in Poland-a country free from the disease. Ann. Agric.
Environ. Med. 2019, 26, 29-32. [CrossRef] [PubMed]

2. Krajewska, M.; Lipiec, M.; Zabost, A.; Augustynowicz-Kope¢, E.; Szulowski, K. Bovine tuberculosis in a wild boar (Sus scrofa) in
Poland. J. Wildl. Dis. 2014, 50, 1001-1002. [CrossRef] [PubMed]

3.  Didkowska, A.; Krajewska-Wedzina, M.; Bielecki, W.; Brzeziniska, S.; Augustynowicz-Kope¢, E.; Olech, W.; Anusz, K.; Srid-
hara, A.A.; Johnathan-Lee, A.; Elahi, R.; et al. Antibody responses in European bison (Bison bonasus) naturally infected with
Mycobacterium caprae. Vet. Microbiol. 2021, 253, 108952. [CrossRef] [PubMed]

4. Orlowska, B.; Augustynowicz-Kope¢, E.; Krajewska, M.; Zabost, A.; Welz, M.; Kaczor, S.; Anusz, K. Mycobacterium caprae
transmission to free-living grey wolves (Canis lupus) in the Bieszczady mountains in southern Poland. Eur. J. Wildl. Res. 2017,
63, 21. [CrossRef]

5. Radulski, L.; Lipiec, M.; Krajewska-Wedzina, M. Bovine tuberculosis in wild and free-living animals-laboratory studies 2008-2018.

Zycie Wet. 2019, 94, 51-53.


http://doi.org/10.26444/aaem/90979
http://www.ncbi.nlm.nih.gov/pubmed/30922025
http://doi.org/10.7589/2013-07-187
http://www.ncbi.nlm.nih.gov/pubmed/25075538
http://doi.org/10.1016/j.vetmic.2020.108952
http://www.ncbi.nlm.nih.gov/pubmed/33370619
http://doi.org/10.1007/s10344-017-1079-4

Diversity 2022, 14, 710 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

Aranaz, A.; Cousins, D.; Mateos, A.; Dominguez, L. Elevation of Mycobacterium tuberculosis subsp. caprae Aranaz et al. 1999 to
species rank as Mycobacterium caprae comb. nov., sp. nov. Int. J. Syst. Evol. Microbiol. 2003, Pt 6, 1785-1789. [CrossRef] [PubMed]
Directorate-General for Health and Food Safety; European Commission. Commission Implementing Regulation (EU) 2021/620 of
15 April 2021 Laying down Rules for the Application of Regulation (EU) 2016/429 of the European Parliament and of the Council
as Regards the Approval of the Disease-Free and Non-Vaccination Status of Certain Member States or Zones or Compartments
Thereof as Regards Certain Listed Diseases and the Approval of Eradication Programmes for Those Listed Diseases. EU O]
L 131/78 of 16 April 2021. pp. 78-119. Available online: https://eur-lex.europa.eu/eli/reg_impl/2021/620/0j (accessed on
16 April 2021).

Directorate-General for Health and Food Safety; European Commission. Commission Decision 2009/342/EC of 23 April 2009
amending Decision 2003 /467 /EC as Regards the Declaration that Certain Administrative Regions of Italy are Officially Free
of Bovine Tuberculosis, Bovine Brucellosis and Enzootic-Bovine-Leukosis, That Certain Administrative Regions of Poland are
Officially Free of Enzootic-Bovine-Leukosis and That Poland and Slovenia are Officially Free of Bovine Tuberculosis. EC O] L
104/51 of 24 April 2009. pp. 51-56. Available online: http://data.europa.eu/eli/dec/2009/342(1)/0j (accessed on 24 April 2021).
European Commission. Commission Implementing Regulation (EU) 2018/1882 of 3 December 2018 on the Application of Certain
Disease Prevention and Control Rules to Categories of Listed Diseases and Establishing a List of Species and Groups of Species
Posing a Considerable Risk for the Spread of Those Listed Diseases. EU OJ L 308 of 4 December 2018. pp. 21-29. Available online:
http:/ /data.europa.eu/eli/reg_impl/2018/1882/0j (accessed on 21 April 2021).

The European Parliament and the Council of the European Union. Directive 2003/99/EC of the European Parliament and of the
Council of 17 November 2003 on the Monitoring of Zoonoses and Zoonotic Agents, Amending Council Decision 90/424 /EEC
and Repealing Council Directive 92/117/EEC. EC OJ L 325 of 12 December 2003. pp. 31-40. Available online: http://data.europa.
eu/eli/dir/2003/99/2013-07-01 (accessed on 21 April 2021).

The European Parliament and the Council of the European Union. Regulation (EU) 2016/429 of the European Parliament and of
the Council of 9 March 2016 on Transmissible Animal Diseases and Amending and Repealing Certain Acts in the Area of Animal
Health (‘Animal Health Law’). EU O] L 084 of 31 March 2016. p. 1. Available online: http://data.europa.eu/eli/reg/2016/429/0j
(accessed on 21 April 2021).

Perzanowski, K.; Bleyhl, B.; Olech, W.; Kuemmerle, T. Connectivity or isolation? Identifying reintroduction sites for multiple
conservation objectives for wisents in Poland. Anim. Conserv. 2019, 23, 212-221. [CrossRef]

Regulation of the Minister of Agriculture and Rural Development of 23 November 2004 on Combating Cattle Tuberculosis,
Journal of Laws 2004 No. of 2004, No. 258, Item 2585. Available online: https:/ /isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=
WDU20042582585 (accessed on 21 April 2021). (In Polish)

Regulation of the Minister of the Environment of 16 December 2016 on the Protection of Animal Species, Journal of Laws of 2016,
No. of 2016, Item 2183. Available online: https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20160002183 (accessed on
21 April 2021). (In Polish)

Strategy for the Protection of the European Bison (Bison bonasus) in Poland, 2007.

The Act of June 14, 1960 Code of Administrative Procedure, i.e.; Journal of Laws of of 2021, Item 735, 1491, 2052. Available online:
https:/ /isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=wdu19600300168 (accessed on 21 April 2021). (In Polish)

The Act of December 21, 1990 on the Profession of a Veterinarian and Medical and Veterinary Chambers, i.e.; Journal of Laws of
of 2019, Item 1140. Available online: https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU19910080027 (accessed on 21
April 2021). (In Polish)

The Act of March 11, 2004 on the Protection of Animal Health and Combating Infectious Animal Diseases, i.e.; Journal of Laws of
of 2020, Item 1421. Available online: https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20200001421 (accessed on 21
April 2021). (In Polish)

The Act of January 29, 2004 on the Veterinary Inspection, i.e.; Journal of Laws of of 2021, Item 306. Available online: https:
/ /isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20210000306 (accessed on 21 April 2021). (In Polish)

The Act of April 16, 2004 on Nature Protection, i.e.; Journal of Laws of 2021, Item 1098, 1718, of 2022, Item 84. Available online:
https:/ /isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=wdu20040920880 (accessed on 21 April 2021). (In Polish)

European Union. Commission Delegated Regulation (EU) 2020/687 of 17 December 2019 supplementing Regulation (EU)
2016/429 of the European Parliament and the Council, as Regards Rules for the Prevention and Control of Certain Listed
Diseases, EU OJ L 174 of 3 June 2020. pp. 64-139. Available online: http://data.europa.eu/eli/reg_del/2020/687/0j (accessed on
21 April 2021).

European Union. Commission Delegated Regulation (EU) 2020/689 of 17 December 2019 supplementing Regulation (EU)
2016/429 of the European Parliament and of the Council as Regards Rules for Surveillance, Eradication Programmes, and
Disease-Free Status for Certain Listed and Emerging Diseases, EU OJ L 174 of 3 June 2020; pp. In 211-340.. Available online:
http://data.europa.eu/eli/reg_del/2020/689/0j (accessed on 21 April 2021).

European Union. Council Directive 92/43/EEC of 21 May 1992 on the Conservation of Natural Habitats and of Wild Fauna
and Flora, EEC O] L 206 of 22 July 1992. pp. 7-50. Available online: http://data.europa.eu/eli/dir/1992/43/0j (accessed on
21 April 2021).

Decision of the General Director for Environmental Protection no. DOP-OZ.6401.06.8.2013.bp of August 7, 2013.

Decision of the General Director for Environmental Protection no. DOP-OZ.6401.06.22.2013.bp of December 12, 2013.


http://doi.org/10.1099/ijs.0.02532-0
http://www.ncbi.nlm.nih.gov/pubmed/14657105
https://eur-lex.europa.eu/eli/reg_impl/2021/620/oj
http://data.europa.eu/eli/dec/2009/342(1)/oj
http://data.europa.eu/eli/reg_impl/2018/1882/oj
http://data.europa.eu/eli/dir/2003/99/2013-07-01
http://data.europa.eu/eli/dir/2003/99/2013-07-01
http://data.europa.eu/eli/reg/2016/429/oj
http://doi.org/10.1111/acv.12530
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20042582585
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20042582585
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20160002183
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=wdu19600300168
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU19910080027
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20200001421
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20210000306
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20210000306
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=wdu20040920880
http://data.europa.eu/eli/reg_del/2020/687/oj
http://data.europa.eu/eli/reg_del/2020/689/oj
http://data.europa.eu/eli/dir/1992/43/oj

Diversity 2022, 14, 710 12 of 12

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

44.

45.

46.

47.

48.

Decision of the General Director for Environmental Protection no. DZP-WG.6401.06.8.2016.JRO of February 29, 2016.

Decision of the Minister of the Environment no. DLP-111-4102-121/111622/14/ZK of March 24, 2014.

Letter of the District Veterinarian in Gizycko no. PIWz.510.5.2016 of April 13, 2016 to the Borki Forest Inspectorate.

Reports of the post-mortem examinations of European bison, performed on 16-17 January 2013 in Wolisko.

Report of the commission for the elimination of bison from free breeding in the Borki Primeval Forest of March 29, 2016.
Report No. 8-15/16 from the qualifying round of February 17, 2016.

Report No. 10-15/16 from the qualifying round of March 3, 2016.

Report on the dissection of the animal No. 8-15/16 performed by a veterinarian on February 17, 2016.

Report of the post-mortem examination of an animal, performed by a veterinarian, No. 8-15/16, of 17 February 2016.

Report of the post-mortem examination of an animal, performed by a veterinarian, No. 10-15/16, of 3 March 2016.

Report of the post-mortem examination of free-living European bison in the Borecka Forest, of 29 March 2016.

Commission report of the evaluation and review of the European bison herd in the Borecka Forest on 24-25 October 2013.
Research report of PIW-PIB in Putawy No. P/16/06394 of April 6, 2016.

Research report of PIW-PIB in Putawy No. P/16/08326 of April 28, 2016.

Research report of PIW-PIB in Putawy No. P/16/10783 of May 24, 2016.

Request of the Forest Inspectorate of the Borki Forest District No. ZL-7554-25/13 of October 28, 2013 to the General Director of
Environmental Protection.

Request of the Forest Inspectorate of the Borki Forest District No. Z1-7211.10.2015 of March 30, 2015 to the General Director of
Environmental Protection.

Didkowska, A.; Krajewska-Wedzina, M.; Orlowska, B.; Krzysiak, M.; Zygowska, M.; Wisniewski, J.; Bielecki, W.; Olech, W.;
Anusz, K. Further epidemiological investigation of tuberculosis in European bison (Bison bonasus). Eur. Bison Conserv. News 2018,
11, 43-48.

Didkowska, A.; Ortowska, B.; Witkowski, L.; Olbrych, K.; Brzeziniska, S.; Augustynowicz-Kope¢, E.; Krajewska-Wedzina, K;
Bereznowski, A.; Bielecki, W.; Krzysiak, M.; et al. Biopsy and Tracheobronchial Aspirates as Additional Tools for the Diagnosis of
Bovine Tuberculosis in Living European Bison (Bison bonasus). Animals 2020, 10, 2017. [CrossRef] [PubMed]
Augustynowicz-Kope¢, E.; Krajewska, M.; Zabost, A.; Napiérkowska, A.; Zwolska, Z. Characterisation of Mycobacterium bovis
strains isolated from farm and wild animals from Poland. Bull. Vet. Inst. Pulawy. 2011, 55, 381-383.

Krajewska, M.; Zaluski, M.; Zabost, A.; Ortowska, B.; Augustynowicz-Kope¢, E.; Anusz, K.; Lipiec, M.; Weiner, M.; Szulowski, K.
Tuberculosis caused by Mycobacterium bovis in antelopes in a zoo in Poland. Pol. J. Microbiol. 2015, 64, 405-407.

Krajewska, M.; Orfowska, B.; Anusz, K.; Welz, M.; Bielecki, W.; Wojciechowska, M.; Lipiec, M.; Szulowski, K. Bovine tuberculosis
in the bison breeding in Smardzewice. Zycie Wet. 2016, 91, 50-53.

Druet, T.; Oleriski, K.; Flori, L.; Bertrand, A.R.; Olech, W.; Tokarska, M.; Kaminski, S.; Gautier, M. Genomic Footprints of Recovery
in the European Bison. . Hered. 2020, 111, 194-203. [CrossRef] [PubMed]


http://doi.org/10.3390/ani10112017
http://www.ncbi.nlm.nih.gov/pubmed/33147754
http://doi.org/10.1093/jhered/esaa002
http://www.ncbi.nlm.nih.gov/pubmed/32027367

e animals moPy

Communication

Mycobacterium avium Subspecies paratuberculosis in
Asymptomatic Zoo Herbivores in Poland

Malgorzata Bruczynska '>*, Anna Didkowska ', Sylwia Brzezinska 3, Magdalena Nowak ?, Katarzyna Filip-Hutsch ?,
Mirostaw Kalicki 4, Ewa Augustynowicz-Kope¢ 3 and Krzysztof Anusz !

1 Department of Food Hygiene and Public Health Protection, Institute of Veterinary Medicine,
Warsaw University of Life Sciences (SGGW), Nowoursynowska 166, 02-787 Warsaw, Poland

2 County Veterinary Inspectorate, Orezna 9, 05-501 Piaseczno, Poland

3 Department of Microbiology, National Tuberculosis and Lung Disease Research Institute,
01-138 Warsaw, Poland

4 Zoological Garden of Gdansk, Karwienska 3, 80-328 Gdansk, Poland

* Correspondence: gosia639@wp.pl; Tel.: +48-604209339

Simple Summary: Paratuberculosis is a bacterial infection occurring globally in ruminants. Alt-
hough it has a known impact on animal health and welfare, diagnosis is complicated by high animal
densities, the chronic nature of the disease, the variable course of infection, and the immune re-
sponse. The aim of the current study was to confirm whether Mycobacterium avium sp. paratubercu-
losis (MAP) infections occur in zoo animals in Poland. Faeces samples (1 = 131) were collected for
analysis from different species of animals from eight zoos in Poland. Our study provides the first
confirmation of MAP in bongo antelope and confirms that MAP is present in Polish zoological gar-
dens and requires monitoring, which can be easier now due to new legislation.

Abstract: Mycobacterial infections are significant issues in zoo animals, influencing animal welfare,
conservation efforts, and the zoonotic potential of pathogens. Although tuberculosis is recognised
to be highly dangerous, paratuberculosis can also lead to animal losses and is potentially dangerous
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mation of MAP in bongo (Tragelaphus eurycerus), indicating that it is present in Polish zoological
gardens. Fortunately, the disease can be monitored more easily due to recent legislation (the Animal
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1. Introduction
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The most commonly affected species are ruminants; however, other mammals are
also susceptible [2,3]. In zoos, paratuberculosis has been confirmed among Bovidae [4-6],
Cervidae 7] Giraffidae [8,9], Camelidae [10,11], Rhinocerotidae [12,13], and Rodentia [1,2].

In zoos, many animals can be unrecognised reservoirs of MAP; these can have major
epidemiological significance by shedding MAP intermittently or chronically [14,15].
Transmission is mostly through the faecal-oral route, although vertical, pseudo-vertical
and venereal transmission have been also described [16-18]. Animals usually develop
clinical signs after a long incubation period. However, it is important to note that MAP
can be shed in faeces several months before clinical signs occur. Progressive weight loss,
exercise intolerance, and diarrhoea are the main clinical signs observed in clinical paratu-
berculosis [19].

Although it remains unclear whether MAP is a potential public health threat [20-22],
visitors to petting zoos and zookeepers should observe safety precautions.

As paratuberculosis can follow a severe course, depending on species and individu-
als, [1] there is a need to monitor it. This is particularly important in zoos, which are often
home to very valuable and endangered species. Although MAP has been confirmed in
Poland in livestock [23,24], no studies have yet examined its occurrence in Polish zoos.

In total, 25 zoological gardens are registered in Poland, in 13 regions of the country.
Of these, the 11 best examples are members of the European Association of Zoos and
Aquariums (EAZA), together with the most important zoos from all over Europe. Only
animals born and raised outside the natural environment, and which have no chance of
survival otherwise, may be kept and bred in zoos; however, they may also be kept if it is
required to protect the population or species, or to achieve scientific goals. In such cases,
in accordance with the Animal Health Law (AHL), the animals are subject to the supervi-
sion of the competent authority. The aim of the current study was to confirm whether
MAP infections occur in zoo animals in Poland.

2. Materials and Methods
2.1. Material

Faeces were collected from seven Polish zoological gardens: Zoo “A” (n = 61), Zoo
“B” (n=24), Zoo “C” (n=6), Zoo “D” (n=9), Zoo “E” (n = 16), Zoo “F” (n = 1), and Zoo
“G” (n=9). Samples were also taken from a non-commercial breeding centre “H” (n = 5)
(Table 1). All tested animals have no symptoms of disease. Non-herbivore species were
excluded from the study. Animals showing signs of diarrhoea and emaciation were ex-
cluded from the study, because the purpose of the study was to monitor clinically healthy
animals. Ethical approval was not required for this study as the samples were collected
without any harm to the animals.

Table 1. Characteristics of the zoos in which material was collected (A-H).

Area in Hec- Characteristics of the Number of Visitors Number of Kept

Code tares Place per year 2022 Species/Animals
away from the urban
A over 100 agglomeration, in a for-  500,000-1 mIn 156/771
ested area
isolated from the ag-
B 30,3 glomeration, in an is- below 50,000 227/1553
land area
C 1 forestpark bywalking 500 00 1 min 260/1400
trails
near the urban agglom-
D 33 eration, by a river and over 1 mln 1132/10,000

walking trails
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near the urban agglom-

E 40 . 500,000-1 mIn 500/12,000
eration

F 13,81 near the city centre below 500,000 312/3547

G 16 near park areas over 1 mln 554/3350

H 4 in a forest, private prop- 20,000 29/211

erty, agritourism farm

The samples were collected from the following animal species: addax antelope (Ad-
dax nasomaculatus) (n = 1), alpaca (Vicugna pacos) (n = 10), Ankole-Watusi (Bos taurus ) (n =
2), anoa (Bubalus depressicornis) (n = 2), waterbuck (Kobus ellipsiprymnus) (n = 1), Bactrian
camel (Camelus bactrianus) (n = 6), Baringo giraffe (Giraffa camelopardalis rotshildi) (n = 3),
capybara (Hydrochoerus hydrohaeris) (n = 1), Chinese bharal, (Pseudois nayaur szechuanensis)
(n = 1), Chinese goral (Naemorhedus caudatus arnouxianu) (n = 1), common eland
(Tragepalhus oryx) (n = 9), Djallonké sheep (Ouis aries) (n = 1), domestic goat (Capra hircus)
(n=9), domestic yak (Bos grunniens) (n = 1), dromedary (Camelus dromedarius) (n = 6), east-
ern bongo (Tragelaphus eurycerus isaaci) (n = 11), European bison (Bison bonasus) (n = 3),
European mouflon (Ovis aries musimon) (n = 2), fallow deer (Dama dama) (n = 2), giraffe
(Giraffa camelopardalis) (n = 3), guanaco (Lama guanicoe) (n = 2), Java mouse-deer (Tragulus
javanicus) (n = 1), llama (Lama glama) (n = 3), lowland nyala (Nyala angasii) (n = 1), maned
aruis (Ammotragus lervia) (n = 3), Mesopotamian fallow deer (Dama mesopotamica) (n = 1),
Mishmi takin (Budorcas taxicolor taxicolor) (n = 1), Nile lechwe (Kobus megaceros) (n = 1),
okapi (Okapia johnstoni) (n = 2), Pere David’s deer (Elaphurus davidianus) (n = 1), Polish
heath sheep (Ouvis orientalis f. aries “Wrzoséwka”) (n = 2), prairie bison (Bison bison) (n = 1),
pygmy hippopotamus (Cheoropsis liberiensis) (n = 5), red cow (Bos taurus) (n = 1), red deer
(Cervus elaphus) (n = 1), Reeves’s muntjac (Muntiacus reevesi) (n = 2), reticulated giraffe (Gi-
raffa camelopardalis reticulata) (n = 3), sable antelope (Hippotragus Niger) (n = 2), scimitar-
horned oryx (Oryx dammach) (n = 1), Shetland pony (Equus caballus Shetland) (n = 7), Sibe-
rian ibex (Capra sibirica) (n = 2), sika deer (Cervus nippon dybowskii) (n = 2), sitatunga (Tragel-
aphus spekii gratus) (n = 2), South American tapir (Tapirus terrestris) (n = 2), southern pudu
(Pudu puda) (n = 1), Thorold’s deer (Cervus albirostris) (n = 1), vicugna (Vikugna vicugna) (n
= 1), Visayan spotted deer (Rusa alfredi) (n = 2), white-bearded wildebeest (Connochaetes
taurinus albojubatus) (n = 1), and wild goat (Capra aegagrus) (n = 1). The age of the animals
ranged from 5 months to 22 years (average eight years). The material was collected from
48 females and 47 males (for 36 samples, sex could not be determined). The material (131
faecal samples) was collected in two ways: individual samples (1 =89) and pulled samples
from pens (n = 42).

2.2. Culture

The samples were processed by suspension, decontamination, and culture, according
to the World Organisation to Animal Health (WOAH) Terrestrial Manual 2021
(https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-man-
ual-online-access/, accessed on 15 December 2021). Briefly, 1g of faeces was transferred to
the distilled water and shaken for 30 min at room temperature (RT). The uppermost 5 mL
of the faeces suspension was then transferred to a tube containing 20 mL 0.95% 3-Hy-
droxy-2-phenylcinchoninic acid (HPC). After being inverted several times, the tube was
left to stand for 18 h at RT. The undistributed sediment was then inoculated into Herrold’s
Egg Yolk Media (HEYM, Becton Dickinson, Franklin Lakes, NJ, US), with and without
mycobactin. The media were incubated at 370C for eight months and checked for colonies
every seven days.

2.3. Genetic Analysis

DNA from colonies was isolated using the Genolyse isolation kit (Hain Lifescience,
Nehren, Germany).
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The strains were classified as non-tuberculosis mycobacteria species using the Geno-
Type Mycobacterium CM test (Hain Lifescience) based on the DNA-Strip technology.
Briefly, the DNA was extracted and then subjected to multiplex amplification with bioti-
nylated primers. Following this, reverse hybridisation was conducted.

MAP was detected by real-time PCR using the VetMax M. paratuberculosis 2.0 Kit
(Thermofisher Scientific, Waltham, MA, USA). The test targets the insertion sequence
15900, part of the IS1110 family of insertion sequences. It was repeated between 14 and 18
times in MAP genome.

All tests were performed according to the manufacturers’ manuals.

3. Results
3.1. Culture

Positive results were observed in seven samples. Nonchromogenic, small, round,
cream-coloured colonies of fastidious cells developed in four to six months on HEYM me-
dia with mycobactin (Figure 1).

.0-

L

Figure 1. Colonies grown on Herrold’s media with mycobactin.

3.2. Genetic Analysis

The genetic analysis confirmed M. avium in five isolated strains and M. fortuitum in
another. One strain was found not to be characteristic of any Mycobacterium species (Ta-
ble 2). RT-PCR was positive in the case of nine animals from four zoos. Detailed data of
animals are presented in Table 3.

Table 2. Animals with positive mycobacteria culture results.

ID Animal Species Age Sex Zoo Genetlc'
[years] Analysis
794 Bongo 5 F B Mycobafte—
Tragelaphus eurycerus rium avium
795 Bongo 3 M B Mycaba?te-
Tragelaphus eurycerus rium avium
796 Bongo 1 F B Mycaba?te-
Tragelaphus eurycerus rium avium
797 Bongo 1 M B Mycobacte-

Tragelaphus eurycerus rium avium
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745 The Java ‘mous‘e—deer 5 M G Mycoba?te—
Tragulus javanicus rium avium
None of the
7106 Red deer 15 F C Moycobacteria
Cervus elaphus .
species
Sheep
7194 Ovis aries 11 F A Mycobacte-
rium fortuitum
Table 3. Animals positive for IS900 in RT-PCR.
ID Animal Species Age [years] Sex Zoo
z17 Southern pudu (Pudu puda) 2 F B
724 Bongo (Tragelaphus eurycerus) 5 F B
725 Bongo (Tragelaphus eurycerus) 3 M B
746 Guanaco (Lama guanicoe) 11 M G
788 European bison (Bison bonasus) Pulled sample D
Z113 Giraffe (Giraffa camelopardalis) 11 M A
7164 Bactrian camel (Camelus bactrianus) 5 M A
7168 Alpaca (Vicugna pacos) 5 F A
7192 Domestic goat (Capra hircus) 6 F A

4. Discussion

Our findings indicate that MAP infections are present in asymptomatic herbivores in
Polish zoological gardens. Although not all infected animals develop clinical disease, in-
flammatory gastrointestinal disease can occur, especially in ruminants [2]. In addition, as
asymptomatic infected animals may also be reservoirs of MAP, and hence play a role in
its transmission, it is important to confirm the epidemiological status of zoos.

Although infectious diseases are usually monitored using serological methods, in
zoos it is difficult to collect sera samples for a large number of animals, so non-invasive
materials such as faeces are used. The gold standard diagnostic test in the case of myco-
bacteria is microbiological culture. While the sensitivity of the test varies according to the
type of sample and medium used, it is nevertheless characterised by 100% specificity [25].
In the present study, culture confirmed the presence of M. avium in two bongo antelopes
originating from Zoo B (Tables 1-3), and MAP was confirmed molecularly. While this
appears to be the first confirmed case of MAP infection in this species, another bacterium
from the Mycobacterium avium complex (MAC) has previously been diagnosed in bongo;
M. avium spp. hominissuis (Mah) was confirmed in five captive bongo antelopes suffering
from emaciation [26]. Mah was also confirmed in another sitatunga antelope in a Polish
z00 [27].

RT-PCR also achieved positive results in the case of seven other species (Table 3). All
seven species have previously been confirmed to harbour MAP: pudu [28], guanaco
[29,30], European bison [7], giraffe [8], Bactrian camel [31], alpaca [29,32], and domestic
goat [33].

In the present study, more positive samples were confirmed by RT-PCR than by cul-
ture; nine samples were confirmed molecularly but only two in culture (Tables 2 and 3).
This is a similar result as noted in research on camelids [34]; however, it contrasts with a
recent study from a zoo in Mexico [6]. The different sensitivity observed between our di-
agnostic methods may be due to intermittent excretion or low numbers of bacteria in the
faecal sample. Reliable detection of MAP in specific individuals requires repeated, regular
sampling. However, as the present study is intended as an epidemiological assessment of
the general situation in Polish zoos, samples were only collected once. In addition, some
strain types are difficult to cultivate and may have not been detected in culture [35]. In
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three out of five M. avium-positive samples, MAP was not detected by RT-PCR (Tables 1
and 2). Further tests will be needed to confirm which subspecies has been isolated.

As tuberculosis has previously been confirmed in Polish zoos [36,37], it should be
noted that MAP-positive animals can complicate the diagnosis of tuberculosis, due to
cross-reactions [38—40].

As even asymptomatic animals were found to yield positive results, all zoos should
conduct tests in animals showing symptoms that may suggest paratuberculosis. It is im-
portant to note that symptoms can vary between ruminants as well as in other species
[41]; however, the most common clinical symptom is diarrhoea, leading to wasting and
gradual emaciation, while the feed uptake is not affected [42]. As clinical signs of the dis-
ease are often inapparent [41], a key tool for controlling paratuberculosis in zoos is nec-
ropsy, although gross pathology does not develop in all species [43]. Furthermore, casea-
tion and calcification of lesions have been confirmed in small ruminants, deer, and came-
lids, which can be mistaken for tuberculosis [44]. In histological examination, paratuber-
culosis manifests with histiocytic granulomatous inflammation, mucosal thickening, and
atrophy of intestinal villi and glands [45].

A key consideration for zoo owners concerns legal action in the case of paratubercu-
losis being confirmed in a zoo. Since April 21, 2021, within the territory of the Republic of
Poland, as in the territories of all other countries belonging to the European Union, Regu-
lation (EU) 2016/429 of the European Parliament and of the Council of 9 March 2016 on
transmissible animal diseases and amending and repealing certain acts in the field of an-
imal health (Journal of Laws of the European Union L No. 84, p. 1, as amended) also
known as the Animal Health Law (AHL), has been in force. In some areas, the AHL has
introduced changes in the field of animal health protection, one of which is the division
of infectious animal diseases into five categories (A, B, C, D, E). The AHL regards paratu-
berculosis as a category E disease, indicating that it requires surveillance in the EU, and
that notification, reporting, and surveillance rules apply. The AHL introduces a more uni-
versal, but very general, division of all animals into kept animals, i.e., those that are kept
by humans, and wild animals, i.e., those that are not. Zoo animals, being under human
control, are regarded as kept animals. Unfortunately, insufficient information exists con-
cerning sick animals in zoos or on private farms to conduct a full epizootic investigation
and thus identify the source of paratuberculosis infection [46].

Although the zoonotic potential of MAP remains uncertain [20], it is important to
monitor this disease to ensure public health. This is particularly important in zoos, which
often have separate areas where children can pet the animals, and where behaviours con-
ducive to faecal-oral infections can often be observed [47].

Based on the distribution of the tested zoological gardens (Table 1), location does not
seem to play an important role in the chance of infection. Effective control of MAP infec-
tions in zoo animals requires preventive measures, the most important of which is the
introduction of strict hygiene measures. In addition, individuals with unknown MAP sta-
tus should be tested before being introduced to the zoo, and comprehensive pathology
and disease monitoring programmes should be adopted [48]. Additionally, as wildlife
faeces are known to play an important role as a source of infection for livestock, effective
zoo-wide pest control programmes are important [49].

5. Conclusions

This study confirms MAP in zoo animals in Poland, and is the first to identify MAP
in bongo antelope. Out of 131 samples of asymptomatic animals, genetic analysis con-
firmed M. avium in five isolated strains and M. fortuitum in one. Our findings confirm that
MAP infections are present in asymptomatic animals in Polish zoological gardens, and
that there is a growing need for effective control programmes. All animals with symptoms
that may suggest paratuberculosis should be tested for the disease, especially because it
is a potential threat to zoo visitors. It is also particularly important that, in line with the
requirements of the AHL, disease prevention measures should be included for the
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exchange or trade in animals. Our study is therefore significant not only because of animal
health monitoring, but also for public health protection. It also sets out further possible
directions for research in zoos, which should include examinations of animals showing
clinical signs typical of paratuberculosis and an attempt to carry out serological monitor-
ing.
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