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IN VIVO REDUCTION OF RADIOCAESIUM BY MODIFIED
CLINOPTILOLITE IN SHEEP

IN VIVO REDUKCE RADIOCESIA MODIFIKOVANYM
KLINOPTILOLITEM U OVCI

J. Jandl', J. Novosad®

IVelerimm\’ Research Institute, Brno, Czech Republic
2 o . . . .
“Faculty of Science of Masaryk University, Brno, Czech Republic

ABSTRACT: The efficiency of the sorbent prepared by immobilization of [Iron(I)hexacyanoferrate(Il)] on clinoptilolite —
marked as ZEOFe - in reduction of the radiocaesium Cs-137 has been in vivo investigated in sheep. It was found that an
application of this modified clinoptilolite affected both primary and secondary resorption of Cs-137 also by interrupting the
enteral cycle of radiocaesium in sheep. It was proved that ZEOFe accelerated approx. twice the excretion of Cs-137 from
sheep’s body. The whole effect resulted in 15 to 50 times lowering of the equilibrium concentration of radiocaesium in the
case of constant intake of the contaminated feed and simultaneous application of 50 grams of ZEOFe daily. The actual
reduction depends mainly on the way of administration. The reduction of Cs-137 by non-modified clinoptilolite - ZEO — has
been investigated, too. More than 10x lower sorption efficiency has been observed in comparison with ZEOFe.

sheep; radiocaesium; sorbent; clinoptilolite; hexacyanoferrate

ABSTRAKT: Je popsdna dcinnost sorbentu pripraveného imobilizaci hexakyanoZeleznatanu Zeleznatého [Fe(II)HCFe(II)] na
klinoptilolitu pro sorpci Cs-137 v (éle ovei. Sledovinim in vivo bylo zjisténo, Ze podivani sorbentu snizi rovnoviznou retenci
radiocesia pii souc¢asném konstantnim piijmu radiocesia s krmivem 15 az 50krdt ve srovndni se situaci, kdy toto opatieni nen{
aplikovdno. Vysledek je dilezity zvI143té z hlediska pripadného radia¢niho ohroZeni, kdy volné se pasouci ovce mohou patfit

k exponovanym druhiim hospoddfskych zvitat.

ovce; radiocesium; sorbent; klinoptilolii; hexakyanoZeleznatan Zeleznaty

UvVoD

V soucasné dobé cini ro¢ni prijem Ceské populace
piiblizné 1 000 Bq (becquerelti) Cs-137, z toho vice
nez 50 % z masa zvitat a z mlécnych produkti. Radio-
cesium se ve zvySené mite bude vyskytovat v biosfére
jesté asi 20 rokd (ndsledkem testd jadernych zbrani
a po Cernobylské havirii), takze je ucelné hledani
technologii pro ochranu potravniho fetézce pred tim-
to radiobiologicky vyznamnym radionuklidem, a to
i pro piipad jakkoliv vzniklé mimorddné radia¢ni si-
tuace.

Pro sorpci radiocesia byly Casto vyuzivany latky ze
skupiny berlinské modii (ddle HCFe) a rovnéZ jilovité
materidly, pfevdzné bentonit, vermiculit nebo morde-
nit. Experimenty s ovcemi jsou popsdny v pracech
Van den Hock (1976), Beresford aj. (1989),
Daburon aj. (1991)a Ioannides aj. (1991). Sou-
hrnnou prici publikovala Voigt (1993).

Pouziti obou druht litek (HCFe a jild) ma své ne-
vyhody: manipulace s HCFe je v praxi ponékud obtiz-
na a jily vykazuji zna¢né mensi dcinnost nez HCFe.
Prochazka aj. (1991) pripravili kompozitni sorbent
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navazanim HCFe na perlovou celulézu. Pies dobré sorp-
¢ni vlastnosti se sorbent ukazal jako ekonomicky nevy-
hodny. Novosad aj. (1992) piipravili a charakterizo-
vali in vitro sorbent vznikly imobilizaci [Fe(II)HCFe(II)]
na dostupny prirodni zeolit-klinoptilolit.

Cilem této prace bylo zjistit Gi¢innost tohoto sorbentu
pfi redukci radiocesia v téle ovei in vivo. Byl zjistovan
vliv zpusobu poddvini sorbentu ve vztahu ke krmivu
a bylo rozlifeno jeho pusobeni ovlivnénim primdrnf,
sekunddrni nebo celkové resorpce radiocesia. Pro srov-
ndni byly provedeny také experimenty s neupravenym
klinoptilolitem, bez [Fe(I)HCFe(II)].

MATERIAL A METODY

Ovce

Pokusy byly provedeny s osmi dospélymi ovcemi
(vek Ctyfi roky) zuslechténého valasského plemene
o pramérné hmotnosti 48,6 + 8,0 kg. Béhem pokusl
byl zdravotni stav viech ovci dobry.
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Kontaminované krmivo

Do 10-20 g krmné smési bylo vneseno 0,5-5 ml
zdsobniho roztoku Cs-137, dopInéno vodou do kaSovité
konzistence, promichdno a suseno pii 100 °C. Odparek
smé&si byl pak znovu rozdreen a drt byla pfiddvina do
krmné smési. V jednom pripadé bylo Cs-137 aplikovdno
intravendzné. Mnozstvi aplikovaného radiocesia (tab. I)
bylo vypocteno z tdaje vyrobce (UVVVR Praha) o ak-
tivité zakladniho roztoku, opravené¢ho na polocas roz-
padu (30,4 roku) a na pfislusné fedéni, pokud bylo pro-
vedeno.

Sorbenty

1. [Fe(IDHCFe(Il)] vdzany na klinoptilolit, ddle ozna-
¢en jako ZEOFe. Priprava ZEOFe (Novosad aj.,
1992): K 1 000 g klinoptilolitu v H-cyklu bylo pfi-
ddno 1 000 ml 1,5.10"" M roztoku FeSO,. Po jedné
hodiné michani byl pfebyte¢ny roztok odfiltrovdn
a klinoptilolit byl prelit 1 000 ml 7,5.10"> M rozto-
kem Ky/Fe(CN)g/. Po dikladném promichdni byla
nadbyte¢nd sraZenina odstranéna dekantaci destilo-
vanou vodou. Srazeci reakce je velmi rychld, proto
jiz po n&kolika minutdch je mozné klinoptilolit pro-
myt tak, aby se odstranila sraZenina, kterd neni vi-
zdna klinoptilolitem. Ziskany produkt byl usuSen pfi
laboratorni teploté.

2. Klinoptilolit pro krmivarské dcely vyrabéji Keramic-
ké zivody Michalovce. SloZeni je uvedeno v prici
autord Singliar aj. (1992).

Zplsoby krmeni a podavani sorbent

Ovce byly béhem pokusti krmeny krmnou smési pro
kojici bahnice (0,5 kg/kus/den) a senem (2kg/ks/den)
a ustdjeny oddélené. Tyden pied pokusy probihala akli-
matizace a ndvyk na zplsob krmeni. Den prvniho po-
ddni kontaminovaného krmiva byl vZdy oznacen jako
nulty den pokusu. Kontaminované krmivo a sorbenty
byly podivdny ndsledujicimi zplsoby:

1. DS - zptsob, kdy do denni krmné ddvky (0,5 kg)
byl soucasné doddn aktivni vzorek i sorbent, smés
dopInéna vodou, promichdna a poddvana (,.dohro-
mady spolecné™);

2. ZN - zplsob, kdy do 0,1 kg krmiva byl pfidan ak-
tivni vzorek, smés byla zvlih¢ena a poddna, po seZ-
rdni (éto smési ovee obdrzela 0,4 kg zvlhéeného kr-
miva se sorbentem (,,zv1as(, nisledné®);

3. ZS - zplsob, kdy do 0,1 kg krmiva byl pridan ak-
tivni vzorek a do 0,4 kg krmiva pfiddno 0,4 kg sor-
bentu a ob& krmiva byla poddna soucasné (,,zvI4st,
soucasné™);

4. B — poddvani sorbentu v 0,5 kg krmiva ve dnech,
kdy nebylo aplikovano 137-Cs (,,bez").

Ve viech piipadech bylo zkrmeni ddavky kontrolova-
no vizudlné. Nebyly zjistény pfipady odmitdni krmiva
pokusnymi zvifaty.

Méreni radioaktivity

In vivo byla radioaktivita Cs-137 v ovcich méfena pe-
riodicky dvakrat tydné na celotélovém pocitaci Vojenské
lékarské akademie Hradec Kralové Ctyimi detektory se
scintilaénimi krystaly Nal(Tl) velikosti 100 x 120 mm.
Na zakladé techto méfeni provedli Neruda aj. (1990)
vypocty retence Cs-137 v ovceich, které byly na tomto
pracovisti pii pokusech ustdjeny. Retenéni rovnice, popi-
sujici ubytek radioaktivity s Casem f, md obecny tvar:

A=l ety oMyl e M ()
kde: A, - aktivita v Case 1
4 i - jsou Konstanty odpovidajici dsekim, pro které plati
jisty 7,
—k b, , = jsou konstanty biologick¢ho ibytku (d). které jsou

s biologickym polocasem spojeny vztahem:
Ay =1In 2T, (2)

Rovnice (1) ma tolik ¢lend, kolikrat se béhem ex-
krece radionuklidu zméni biologicky polocas, coZ je
doba, za kterou se z organizmu biologickymi pochody
vyloudi polovina ptivodné piitomného mnoZstvi radio-
nuklidu. Pocet polocast zjistime analyzou retenéni kfivky

1. Prehled zdkladnich parametri pokusi - S y of basic experi

al parameters

Ovce! Aplikované 137-Cs? Sorbent Dny Zpiisob

cislo? kg (kBq) dny* druh® E hmotnost® (g) aplikace’ podani®

1 46 24 0 nepoddvan’

2 63 24 0 nepodivin

3 39 305 0-2 ZEOFe 20 -1-4 DS

4 39 608 0-2 ZEOFe 20 -1-4 VA

5 44 203 0 ZEOFe [ 20 20-34 B

6 57 203 0iv. ZEOFe | 50 20-34 B

7 45 160 0-13 ZEO ‘ 30 -1-13 ZN

8 40 160 0-13 ZEO | 30 -1-13 DS

'shccn no., *137-Cs application, 4dﬂys. Skind, (‘wcighl. 7duys of application, *method of application, "no application
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1. Redukéni faktory pii aplikaci sorbentd ovlivilujici pfevazné primdrni resorpei — Reduction factors after application of sorbents affecting
mainly the primary resorption

Cislo ovee' Apli\}c:;‘(.:edizg-Cs Zpu::i:ﬂ;‘fuce Ap“t“f ;:;bcn(u Druh sorbentu® Redukeni faktor F(t)/den®
F3)=9
3 0-2 DS -1-4 ZEOFe F(8) = 45
F(14) =55
F(6) = 35
4 0-2 VA -1-4 ZEOFe F(13) = 27
F(21) = 30
I-:(I4) =14
7 0-13 2N -1-13 ZEO A aet
F(25) = 2.8
F(l4) =14
8 0-13 DS -1-13 ZEO F(17) =22
" F(25) = 3,1

Ishccp no., 2137-Cs application on x-th day. *method of sorbent application, *sorbent application on x-th day, Ssorbent kind. “reduction factor

F(t)/day
cxtrapolaci pomalejsf slozky k r = 0 a ode¢tenim ordi-
nit extrapolované primky od ordindt pavodni kfivky.

Sestaveni pokusii

Zikladni parametry jednotlivych pokust jsou uvede-
ny v tab. L.

VYSLEDKY A DISKUSE

Ucinnost sorbenti byla zjistovédna srovndnim reten-
ce radiocesia s kontrolni skupinou, které bylo podino
Jjen kontaminované krmivo bud’ jednordzové, nebo opa-
kované. Podle sledovanych cill lze pokusy rozdélit nd-
sledovné:

- stanoveni celotélové retence Cs-137 bez podani sor-
bentu,

— ovlivnéni primdrni resorpce Cs-137 podavinim sor-
bentu,

%o
100
10 |
5 P P U A | P il L
0 10 20 30 40 50 60

t(d]

1. Celotélovi retence Cs-137 (%) u kontrolnich zvitat, neovlivnénd
poddvédnim sorbentd. Jednordzove aplikovand aktivita v ¢ase 1 = 0 je
bréna jako 100 % - The whole body retention of Cs-137 (%) in
control animals not affected by application of sorbents. One-time
administered activity in the time 1 = 0 is taken as 100%
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— ovlivnéni sekunddrni resorpce Cs-137, tj. ovlivnéni
enterdlniho cyklu,

— stanoveni celotélové retence Cs-137 pii poddvani
sorbentu, to jest celkové ucinnosti.

STANOVENI CELOTELOVE RETENCE CS$-137
BEZ PODANI SORBENTU

Z té&chto pokusti byly vypocteny zdkladni retenéni
kfivky nutné pro srovndni ucinku sorbentd. Na obr. 1
Jje kfivka celotélové retence Cs-137 po jednordzové ap-
likaci radionuklidu, neovlivnéna podanim sorbentu. Jeji
prubéh lze popsat vztahem (3), ve kterém ¢ je doba po
aplikaci Cs-137:

1) =061, 40,14 . 005 4025 00 3)

Ze vztahu (3) plynouci tfiexponencidlni priabéh na-
svédéuje tomu, Ze radiocesium v (&le ovei neni tak

% -
1000 % —
100
10 PO I B B A I ) L5 1 PO O )
0 10 20 30 40 50 60

t[d]

2. Retence Cs-137 (%) vypoctend pro piijem radiocesia opakovany
po t dni. Denné aplikované mnoZstvi radiocesia je rovno 100 %.
Kfivka limituje k hodnoté | 450 %, to znamend. Ze rovnovizni kon-
centrace Cs-137 u ovei se rovnd 14,5ndsobku denniho piijmu - Cs-137
retention (%) calculated for 1 days of repeated intake of radio-
caesium. The daily intake is taken as 100%. The curve limits to the
value | 450%, so the equilibrium concentration of Cs-137 in sheep
is 14.5 multiple of the daily intake

239



rychle sménitelné, aby priabéh mohl byt popsan casto
pouzivanym jednoslozkovym modelem.

Na obr. 2 je vypoctend retenéni kfivka pro ¢ dni
opakovanou aplikaci radiocesia, kde denni pfijem je
vzat jako 100 %.

Pro t = e hodnota limituje k 1 450 %, to znamena,
Ze rovnovazné mnoZstvi v organismu ovci se rovnd asi
14,5ndsobku denniho pfijmu po zhruba 100 dnech kon-
stantniho pfijmu.

OVLIVNENI PREVAZNE PRIMARNI RESORPCE
RADIOCESIA

SniZeni primdrni resorpce je kvantifikovano reduk¢-
nim faktorem F, ktery je roven poméru hodnoty dané
veli¢iny stanovené bez podani sorbentu k hodnoté téze
veli¢iny po aplikaci sorbentu. Vysledky jsou v tab. II.
Z tabulky je vidét, Ze poddvani ZEOFe zdroveni s kon-
taminovanym krmivem (DS) vede az k F = asi 50,
zatimco zpisob pii kterém nedojde ke kontaktu sorben-
tu s radionuklidem pfed ingesci je charakterizovin spi-
Se F =10 az 30. U ZEO byl zjistén F fadové mensi
(max F = 3,1).

OVLIVNENI PREVAZNE SEKUNDARNI RESORPCE
RADIOCESIA

Ucinnost sorbentii snizenim sekunddrni resorpee ra-
diocesia pfi enterdlnim cyklu byla ovéfena prolongova-
nym podavanim ZEOFe a ZEO po jednordzové ingesci
kontaminovaného krmiva.

Vyhodnoceni vlivu podavani ldtek na sniZeni retence
prostiednictvim sniZovani sekunddrni resorpce je kompli-
kované vzhledem k tomu, Ze neplati jednoslozkovy
model kinetiky cesia. Jeden z moZnych postupu, jak
popsat tento proces, vychdzi ze srovnani stfednich
rychlostnich konstant (¢}, t;). Pro k,(t,, t;) plati:

ky(ty, 1) = (I r(1y) = In r(e)] . (1 = 1) )

Pro jednotlivé experimenty jsou ddle vypocteny
hodnoty k,(t), t;); tzn. hodnoty za obdobi, kdy byla
poddvdna litka, a ty jsou srovniny s hodnotami k, (1),
1)k vypoctenymi pro stejnd 1) a 1, oviem z , kontrolni*
kfivky r(t)g. Ziskany podil f pfedstavuje ndsobek zvy-
Seni rychlostni konstanty celkové exkrece.

Ovcee &. 5
20 g ZEOFe bylo poddno 20. a7 28. den po aplikaci
137-Cs zplsobem B.

ke(ty, 1), = 0,0660
k(1y, 1) = 0,0292

Podéni 50 g ZEOFe zvy3uje primérnou rychlostni
konstantu eliminace 137-Cs mezi 20. az 28. dnem
2,26kridt (f = 2,26).

Ovce €. 6
50 g ZEOFe bylo poddvino 20. az 34. den po i. v.
aplikaci 137-Cs zptsobem B.
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k(1) 1), = 0,0522
k(1. 1) = 0,0275

Podivini 50 ¢ ZEOFe tedy zvySuje pramérnou rych-
lostni konstantu eliminace 137-Cs mezi 21. az 35. dnem
1,.90krat (f = 1.9).

Lze predpoklddat, Ze rychlostni konstanta endogenni
sekrece do stieva bude vétsi z rychleji sménitelnych
slozek ne? ze slozky s nejpomalejsim obratem. Casové
intervaly poddvini ldtek piedstavuji obdobi, kdy je jiz
do znac¢né miry ustavena rovnoviha. Zvyseni rychlost-
nich konstant celkové exkrece cesia md proto ziejmé
mensi vyznam pii poddvini ochranné litky dodate¢né
s veétSim Casovym odstupem od kontaminace neZz pri
podéni v akutni fizi kontaminace.

RETENCE CS$-137 PRI PODAVANI ZEOFE —
CELKOVA UCINNOST

Pri stalém piijmu kontaminovaného krmiva se po asi
100 dnech ustavi rovnovidzna koncentrace radiocesia rov-
najici se 14.5ndsobku denniho pfijmu, neni-li poddvin
sorbent (obr. 2). Pii stalém podavani sorbentu lze rovno-
vazné mnozstvi Cs-137 zjednoduSené popsat rovnici (5):

R=F'f'r (Byky (5)
kde: R~ rovnovdZzn¢ mnoZstvi (koncentrace) Cs-137 v organismu
pfi poddvini sorbentu soucasné s kontaminovanym

krmivem
r -~ rovnovazna koncentrace Cs-137 (Bq.kg ") u kontrolni sku-

piny bez podivini sorbentu

o~ redukéni faktor primarni resorpee

/ nasobek zvySeni rychlostni konstanty celkové exkrece ra-
diocesia

Dosazenim zméienych hodnot do rovnice (3) lze
ocekdvat, ze dlouhodobé podivini ZEOFe snizi rovno-
vaznou koncentraci Cs-137 v ovcich 15 az SOkrdt v za-
vislosti na zpisobu podini.

ZAVER

Na zakladé ziskanych vysledka lze konstatovat, Ze
sorbent ZEOFe vykazuje vysokou d¢innost pii snizeni
resorpee radiocesia v travicim ustroji ovei. Na vysled-
ném efektu se podili redukce primarni i sekunddrni re-
sorpee. Ucinnost neupraveného klinoptilolitu - ZEO je
radoveé nizsi.

Z celkové bilance vyplyva, ze denni poddvini 50 g
ZEOFe s redukénim faktorem primarni resorpee F = 10-30
a pri urychleni celkové exkrece charakterizovanym fakto-
rem f = 1,6-2,0 snizi hodnotu rovnovazné retence ra-
diocesia u ovei priblizne 15 az SO0krat. K dalSimu upies-
néni dosud ziskanych poznatkd jsou nutné dopliiujici
experimenty.
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AN ABNORMALLY HIGH OCCURRENCE
OF MALFORMED KINOCILIA IN THE TRACHEAL EPITHELIUM
OF A CLINICALLY HEALTHY RABBIT

ABNORMALNE VYSOKY VYSKYT MALFORMOVANYCH RASINEK
V TRACHEALNIM EPITELU KLINICKY ZDRAVEHO KRALIKA

J. Uhlik, V. Konradovi, J. Srajer, A. Zajicova

Institute of Histology and Embryology of the 2nd Faculty of Medicine at Charles
University, Praha, Czech Republic

ABSTRACT: An abnormally high occurrence of malformed kinocilia containing axonemes with different number or arrange-
ment of microtubules compared with the typical 942 pattern of motile cilia was encountered in the tracheal epithelium of one
clinically healthy rabbit. The malformed cilia amounted to 6.87% of all kinocilia. Individual types of ciliary malformations
were further classified. The frequency of ciliary malformations was compared with that in all other rabbits the ciliary border
of which has been quantitatively evaluated in our laboratory. Using Grubbs test the extremely low probability of occurrence
of such a high number of malformed kinocilia in the rabbits’ population was verified. The studied rabbit suffered from a mild
form of the immotile cilia syndrome, but the loss of less than 10% of moving cilia did not lead to the expression of the
clinical signs of the impaired function of ciha in the organism,

rabbit; tracheal epithelium; malformed cilia; immotile cilia syndrome

ABSTRAKT: V tracheilnim epitelu jednoho klinicky zdravého krilika byl nalezen abnormilné vysoky pocet malformova-
nych fasinek, jejichz axonémy se poctem nebo uspofidinim mikrotubuli lidily od typické (9+2) axonémy pohyblivych fasinek.
Malformované fasinky predstavovaly 6,87 % viech kinocilii. Jednotlivé typy fasinkovych malformaci jsme dile klasifikovali.
Vyskyt fasinkovych malformaci jsme porovnali s vyskytem téchto elementi u viech ostatnich kraliki, jejichZ fasinkovy lem
jsme kvantitativné hodnotili. Pomoci Grubbsova testu jsme prokdzali extrémné nizkou pravdépodobnost vyskytu takto vyso-
kého poctu malformovanych fasinek v populaci krilikt. Lehkd forma syndromu nepohyblivych fasinek, jejiz pritomnost jsme
u sledovaného krdlika prokazali, se klinicky neprojevila, protoze malformace postihla méné nez 10 % populace fasinek.

krdlik; trachedIni epitel; malformované fasinky; syndrom nepohyblivych fasinek

INTRODUCTION

In 1962 Satir found the first malformed cilium
among the population of cilia with the 9+2 inner pat-
tern. Since then papers describing isolated malformed
or atypical ciliary elements have occurred rather fre-
quently (Hando etal, 1968; Konrddova, 1973;
Konrdadova etal, 1975). In 1975 Afzelius with his
fellow-workers described generalized malformations of
axonemes of the spermatozoa in two brothers. Later
(Afzelius, 1976) he extended his studies to the cilia
in their airways and he gave the first account of the
immotile cilia syndrome (ICS). Almost boundless num-
ber of papers dealing with this syndrome have later
appeared. Using the quantitative approach the occur-
rence of a limited number of malformed cilia was as-
certained in all healthy individuals (Fox et al., 1983;
Konrddovid and Srajer, 1987; Nielsen etal,
1983; Rossman et al, 1984; Wisseman et al,
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1981). In recent years the ICS or at least an abnormally
higher occurrence of malformed cilia were reported in
several animals — mice, dogs, and pigs (Bryan, 1983;
Edwards ct al.,, 1989; Roperto et al.,, 1993;
Wilsman etal, 1987). However, in rabbits the ICS
has not been described. Studying the effect of the in-
tratracheal application of iodinated contrast agents on
the ultrastructure of the tracheal epithelium an ex-
tremely great number of malformed kinocilia was re-
vealed in one rabbit. We decided to describe this un-
usual finding, to classify the types of ciliary
malformations and to compare their frequency with that
found in the other rabbits so far studied in our labora-
tory.

MATERIAL AND METHODS

An adult male rabbit (body weight 3,400 g) kept
under standard laboratory conditions did not show any
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signs of disease. 1 ml of iopamidol was intratracheally
applied under the thiopental anaesthesia. The whole
experiment was described in another paper (Kon-
rddovd etal, 1994). The tracheal mucous membrane
was collected from the caudal part of trachea out of
reach of the catheter. Fragments of the mucous mem-
brane were fixed for 90 min in 5% glutaraldehyde in
0.1 M cacodylate buffer (pH 7.2) and then postfixed for
60 min in 2% OsOy4 in 0.1 M cacodylate buffer (pH 7.4).
The material was dehydrated by graded series of etha-
nol and embedded in a Durcupan-Epon mixture. Zones
suitable for an ultrathin sectioning were detected in
semithin sections stained with toluidine blue. Ultrathin
sections were cut on an Ultrotom Nova (LKB), con-
trasted with uranyl acetate and lead citrate. They were
subsequently examined in a JEM 100C (JEOL) elec-
tron microscope.

The ciliary border was evaluated quantitatively using
our method (Konrddova and Srajer, 1987). In
599 me of the ciliary border 3,419 cilia were counted.
The kinocilia were divided into 4 groups. 3,013 intact
cilia revealed the typical 9+ inner pattern. In 47 patho-
logical cilia local swellings of the ciliary membrane or
tiny vacuoles situated inside their shafts were observed.
124 degenerating cilia were represented by axone-
mes incorporated into the cytoplasmic blebs on the
apical portions of the ciliated cells or by isolated
axonemes and their fragments situated freely in the
area of the ciliary border. 235 malformed cilia con-
tained axonemes with different number or arrange-
ment of microtubules compared with the typical
9+2 pattern.

The finding of malformed cilia was compared with

the findings in all other rabbits, the ciliary border of

which was quantitatively evaluated in our laboratory.
Together 45 rabbits were studied by the same method
as the described one and the survey of them is given in

Tab. I. The occurrences of malformed cilia in all rabbits
were statistically evaluated by the Grubbs test.

RESULTS

On average 5.7 kinocilia per | um? of the ciliary
border were found. The intact, pathological, degenerat-
ing and malformed cilia represented 88.13%, 1.37%,
3.63% and 6.87%. respectively.

Among the malformed cilia clements with missing
microtubules prevailed (62.5%) over those with the super-
numerary ones (34.5%). Various dislocations of micro-
tubules in the 9+2 axonemes were relatively rare (3%).

Approximately a half of the cilia with missing mi-
crotubules (Fig. 1) were represented by structures with
axonemes reduced to 1 to 4 doublets or even single
microtubules (Fig. 2a, g). Mostly only 2 microtubular
clements were contained in one ,cilium*. The rest of
the cilia with missing microtubules more resembled the
typical kinocilia. The clements without one or two cen-
tral microtubules (9+0, 9+1; Fig. 2b, c), with a defect
of isolated peripheral microtubules (Fig. 2f, g) or whole
peripheral doublets (3+2 to 8+2; Fig. 2d, ¢, g) belonged
to this group. In some cilia combined defects of central
microtubules and peripheral doublets (Fig. 2¢, f, g)
were also revealed. Special forms represented 2 cilia of
the 743 and 843 type (Fig. 2¢). In their axonemes com-
bination of disappearance of peripheral doublets with the
occurrence of a supernumerary central microtubule was
discovered. In 6 cilia an incomplete axoneme was no-
ticed, but due to the plane of section the precise classifi-
cation of these elements was not possible.

The malformed cilia with supernumerary clements
in their axonemes were of a more uniform appearance
compared with the previous group (Fig. 3). The occur-
rence of supernumerary central microtubules prevailed.

I. Correlation of the relative number of malformed kinocilia and the degree of damage to the tracheal epithelium in individual experimental

groups of rabbits

Experimental procedure

Controls

Inhalation of 0.4 mg of bronchospasmolyticum Berotee
Peroral application of 5 droplets of antitussicum Intussin
Intravenous application of 0.04 mg of Atropin
Bronchoalveolar lavage by 3 x 10 ml of saline
Bronchoalveolar lavage by 3 x 10 ml of saline

Intravenous application of 0.5 mg of Atropin

Bronchoalveolar lavage by 3 x 10 ml of saline

Inhalation of 90% unmoistened O, for 2 hours
Inhalation of 90% moistened O, for 2 hours
Bronchoalveolar lavage by 3 x 10 ml of saline

Bronchoalveolar lavage by 3 x 10 ml of saline

Intratracheal application of 1 ml of iodinated contrast agent lopamiro

Intratracheal application of 1 ml of iodinated contrast agent Omnipaque

Intratracheal application of | ml of iodinated contrast agent Hexabrix

Collection of material | Malfo';':/:id cilia of])(;'ﬁ::gc
- | 049,039,019 | 0 '

5 min after application | 6.87. 0.97, 0.80 mild

30 min after apphication ‘ 0.57, 0.42, 0.80 mild

20 min after application | 057,047,045 mild

20 min after application } 0.34, 0.29, 0.57 mild

72 h after lavage | 015,029,052 | mild

48 h after lavage 043,092,097 moderate
20 min after application 1.34, 1.71, 1.41 moderate
S min after application 0.87. 1.41, 1.99 moderate
24 h after lavage 0.71. 0.86, 1.93 moderate
5 min after application 1.30, 0.53, 0.46 moderate
immediately after inhal. 1.15, 1.89, 1.40 moderate
immediately after inhal 432, 1.56, 3.38 moderate
immediately after lavage 3.74, 244, 2.04 severe

2 h after lavage | 290,344, 447 severe
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Total 147 cilia

1. Cilia with missing microtubules (absolute values)

A — | to 4 irregularly arranged single or double microtubules

B - complete defect of central microtubules (9+0)

C - partial defect of central microtubules (9+1)

D - defect of complete peripheral doublets (342 to 8+42)

E - defect of isolated peripheral microtubules

F — combination of defects of central microtubules and peripheral
doublets

G~ combination of a defect of peripheral doublets with an appear-
ance of | central microtubule (7+3 and 8+3)

H — undefined

More than a half of the kinociha with supernumerary
microtubules were represented by the 9+3 cilia (Fig. 2i, j).
The presence of 2 or even 3 supernumerary central
microtubules (9+4 and 9+5) was recorded with decreas-
ing frequency (Fig. 2f, h, i). The cilia with 1 to 9
supernumerary peripheral single or double microtu-
bules were also discovered (Fig. 2g, h). In 2 elements
the development of 2 supernumerary central microtu-
bules and one peripheral singlet was recorded (Fig. 2j).
In the last 4 cilia axonemes with irregular arrangement
of 12 to 17 doublets occurred.

In the ciliated cells extensive intracytoplasmic cili-
ary vacuoles containing fibrogranular matrix, remnants
of membranes and tiny vesicles with electron-dense con-
tent were discovered rather frequently. Inside these
vacuoles microvilli and kinocilia protruded. Numerous
kinocilia with missing central or peripheral micro-
tubules and also cilia with dislocations in the 9+2
axoneme were revealed there (Fig. 4).

DISCUSSION
Many authors have studied the malformed kinocilia

in airways of healthy humans or patients with various
discases. Only some of them attempted to evaluate their
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findings quantitatively. The occurrence of malformed
kinocilia in clinically healthy humans was estimated
between | and 5 percent of the total number of cilia
(Fox et al., 1983; Konrddovad and Srajcr‘
1987, Nielsen et al., 1983; Rossman et al.,
1984; Wisseman et al.. 1981). An increased num-
ber of malformed cilia was recorded in patients with
chronic respiratory diseases. A generalized malforma-
tion of axonemes of cilia and flagella was noticed in
patients with the ICS (Fox etal, 1983; Nieclsen et
al., 1983; Rossman etal., 1984; van der Baan
et al., 1987).

Only a few studies dealing with the quantitative
evaluation of the ciliary border in airways of other
mammals have appeared. Their results varied consider-
ably. Bryan (1983) did not find any malformed cilia
in airways of normal mice. Ranga and Kleiner-
man (1981) discovered 1.5% and Sato etal. (1985)
with his co-workers (1985) even 5.5% malformed cilia
in airways of these animals. An average occurrence of
malformed cilia in healthy dogs was estimated to be
2.2% of the total number of cilia (Wilsman et al,
1982). In healthy guinea pigs Dalen (1981) noticed
only isolated ciliary malformations (< 0.1%). In our
laboratory 0.4 + 0.2% malformed kinocilia were en-
countered in the tracheal epithelium of healthy rabbits
(Konrddovad and Srajer, 1987). This finding did
not significantly differ from that in an unaltered human
mucous membrane.

In the present case 6.87% malformed cilia were
counted in the ciliary border above the airway epithe-
lium of our rabbit. We decided to compare this high
occurrence of malformed cilia with that found in other
rabbits in which the ciliary border was evaluated quan-
titatively. This procedure was performed in 45 rabbits.
With the exception of a control group the animals were
subjected to an experimental procedure (Tab. I). Pro-
cessing of the collected material and also the quantita-
tive evaluation were always the same.

According to our classification the injury to the air-
ways epithelium was evaluated as mild, moderate or
severe (Konradova, 1991). The occurrence of the
malformed kinocilia in correlation with the degree of
damage to the tracheal epithelium is given in the Tab. L.
We demonstrated that the relative number of the mal-
formed cilia increases with the degree of the damage to
the epithelium. In the studied rabbit the degree of the
damage to the tracheal epithelium was evaluated as
mild. Neither in the control rabbits nor in those show-
ing a mild degree of damage to the tracheal epithelium
more than 1% malformed kinocilia was discovered
(0.19% to 0.97%). The average number of malformed
cilia was 0.68% in this group. Even in rabbits with
a moderate injury of this epithelium the occurrence of
malformed kinocilia exceeded the 2% level only twice
and the average frequency was 1.45%. Only in rabbits
with a severely damaged airway epithelium more than
2% malformed kinocilia were always recorded and the
average percentage of ciliary malformation was 3.17%.
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2. Malformed cilia in the ciliary border

a) 3 .ctha” containing 2 doublets and | element with | single microtubule = 70.000x

b) 9+0 cilia - 50,000x

¢) 9+1 (/) and 5+0 (2) cilia - 50,000x

d) 742 cilium (/) = 75.000x

¢) 7+3 (/1) and 8+2 (2) cilia and a pathological cilium with a swelling of the ciliary membrane (3) -~ S0.000x

f) dislocations in 9+2 axoneme where instead of | peripheral doublet only a single microtubule is situated (/), 741 (2) and 944 (3) cilia
and 9+2 cilium with a defect of isolated peripheral microtubules (4) - 50.000x

g) elements with 2 or 3 doublets (/), 5+0 (2) and 5+2 (3) cilia, 9+2 cilium with a defect of solated peripheral microtubules (4), 942 cilium
with several supernumerary peripheral microtubules (5) and axonemes of degenerating cilia (6) ~ SO .000x

h) dislocations in 9+5 axoneme (/). dislocations in 1042 axoneme (2) and a pathological cilium with a uny vacuole sttuated i ats shaft (3) -
50,000x

1) 943 (/) and 944 (2) cilia — 50.000x

1) 943 cilium (/) and 9+4 cilium with a single supernumerary peripheral microtubule (2) - S0.000x
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Total 81 cilia

Cilia with supernumerary microtubules (absolute values)

A - | supernumerary central microtubule (943)

B 2 supernumerary central microtubules (9+4)

@ 3 supernumerary central microtubules (9+5)

b] = 1 10 9 supernumerary peripheral microtubules or whole
doublets

E 12 to 17 irregularly arranged doublets

F 2 supernumerary central microtubules and 1 supernumer

ary peripheral microtubule

We decided to evaluate statistically the exceptional-
ity of the occurrence of 6.87% malformed kinocilia in
the studied rabbit. We used the Grubbs test. The pre-
sumed Poisson distribution of relative values f was
transformed into the normal distribution by the trans-
formation arc sin Nf. Using all 45 rabbits the probabil-
ity of the occurrence of a rabbit with 6.87% malformed
cilia in the rabbits’ population was calculated 2.26 x
107, This conclusion is significant at the level p = 0.01.
Then only the control rabbits and the rabbits with the
mild damage to the tracheal epithelium (N = 18) were
tested. The probability of the occurrence of a rabbit
with 6.87% malformed cilia in the population was 1.61
5 Lor* (p = 0.0003). We thus veritied our conclusion
that the appearance of 6.87% ciliary malformations is
extremely exceptional in the rabbit tracheal epithelium.

We suppose that the abnormal high percentage of
malformed cilia in our rabbit represents a mild form of
the ICS. Also the finding of malformed kinocilia in the
intracytoplasmic ciliary vacuoles gives an evidence of
the pathological ciliogenesis. In the individuals with
the fully developed ICS usually a higher relative num-
ber of malformed cilia was ascertained. The impair-
ment of all cilia was not always encountered (Ed -
wards etal, 1989; Rossman ct al., 1984; Van
der Baan, 1987). The severity of the clinical symp-
toms differs according to the degree of injury to the
population of kinocilia and (lagella. Some authors thus
proposed the term dyskinetic cilia syndrome or primary
ciliary dyskinesia showing thus that some cilia can

g R

4. Intracytoplasmic ciliary vacuole filled with a fibrogranular matrix. Numerous malformed axonemes are contained in the cilia protruding

in this vacuole — 50.000x
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keep the capability of moving (Rossman et al,
1981; Nielsen et al., 1983). The absence of the
clinical symptoms of the ICS in our rabbit confirms our
hypothesis that the loss of less than 10% of moving
cilia need not lead to the expression of the clinical signs
of the impaired function of the cilia and flagella in the
organism.
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SEASONAL OCCURRENCE AND ITS EFFECT

ON THYROID HORMONE CONCENTRATIONS

IN BLOOD SERUM OF GERMAN SHEPHERDS, DACHSHUNDS AND
THEIR HEALTH STATUS

SEZONNOST A JEJ VPLYV NA HLADINY TYROIDNYCH
HORMONOV V KRVNOM SERE NEMECKYCH OVCIAKOV,
JAZVECIKOV A ICH ZDRAVOTNY STAV

M. Tuckova, M. Fialkovicova, D. Baranova, E. Bekeova, M. Kozak, L. Palenik

University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: A relatively frequent prevalence of dermatoses in summer has drawn our attention. Dermatoses of endocrine
origin occur very often. We have noticed the deterioration of skin changes in animals with hypothyroidism. Bubenik et
al. (1983), Webster etal (1991), Reiter et al. (1988) reported that changes in concentrations of thyroid hormones were
found in fallow-deer, sheep and hamsters due to the effect of temperature and season. Based upon this knowledge we have
decided to observe the health status and function of the thyroid gland in two randomly selected groups of various size dogs

German shepherd and dachshund during four seasons. We observed following parameters: concentration of tritodothyronine
(T3), thyroxine (T,), cholesterol (Chol) and total lipids (TL) in the blood serum, average temperatures in individual scasons.
Blood was always withdrawn fasting in the morning from vena antebrachii. Concentrations of Ty and T, were determined by
the commercial kits RIA-test-T, and RIA-test-T; (Huma-Lab, Kosice, Slovak Republic). The levels of cholesterol and total
lipids were determined by the BIO-LA-tests (Lachema. Brno, Czech Republic). March, April, May were included into spring
scason; June, July, August into summer; September, October. November into autumn; and December, January, February into
winter. The Slovak Hydrometeorologic Institute in Kosice provided the values of average temperatures in observed seasons.
The average temperatures in individual secasons were the following: spring +9.8 °C, summer +18.4 °C, autumn +8.5 °C, winter
~1.2 "C. During the observed period concentrations of cholesterol and total lipids ranged within the reference values in both
breeds. The different values were measured in German shepherds: the TL concentration in autumn (4.58 £ 1.13 mmol/l) was
outside the reference range. Similarly, in the group of dachshunds the TL concentration in summer (7.64 £ 2.85 mmol/l) was
higher than the reference value. Concentrations of hormones Ty and Ty varied during seasons in both breeds. The lowest
values of Ty and T, were measured in summer. In German shepherds and dachshunds the Ty concentrations were 0.40 £ 0.11
and 1.48 £ 0.37 nmol/l, respectively. The T, concentrations in German shepherds and dachshunds in this season were 18.06
7.04 and 29.70 £ 15.34 nmol/l, respectively. The highest concentrations of Ty in German shepherds and dachshunds were
found in winter (1.63 + 1.93 and 2.22 + 0.34 nmol/l, respectively). The highest T, concentration in both breeds of dogs was
found in autumn (German sheepherds 21.90 + 13.67 and dachshunds 44.64 £ 8.62 nmol/l). In the group of 8 dachshunds,
marked skin changes - dry, rugose, coarse, inelastic skin with conspicuous hair loss and pruritus — occurred in two of them.
In these animals an increased concentration of serum TL (9.53 and 8.22 mmol/l) and low values of serum T; (0.93 nmol/l)
and Ty (3.45 nmol/l) also occurred. In the group of 59 German shepherds dermatosis was in 11 cases. The skin changes were
similar to those in dachshunds. In no case the Ty concentration was lower than 0.3 nmol/l. The T, concentrations in sick dogs
were within the range of 0.3 to 38.2 nmol/l. In sick animals of both breeds a pronounced deterioration of skin changes in
summer was observed. Our results confirm the need of observing the levels of given hormones during the whole year in sick
animals. As well, it is necessary to increase individually the dose of hormonal preparations administered to these animals in
summer.

German shepherd: dachshund; thyroxine; triiodothyronine; cholesterol; total lipids: hypothyroidism; seasonal occurrence

ABSTRAKT: Ciclom price bolo sledovanie funkcie Stitnej Zlazy u ndhodne vybranych psov dvoch plemien rozli¢nej vel-
kosti — nemecky ovciak (NO) a jazvecik (J) pocas Styroch rocnych obdobi. Sledovanymi parametrami boli koncentricie
trijodtyroninu (T5), tyroxinu (Ty), cholesterolu (Chol), celkovych lipidov (TL) v krvnom sére a priemerné teploty v jednot-
livych ro¢nych obdobiach. Krv bola odoberand vzdy nalacno, z vena antebrachii. Koncentricie Ty a Ty boli stanovené RIA
stupravami, RIA-test-T; a RIA-test-T, (Huma-lab, Kosice). Koncentricie CHol a TL boli stanovené Bio-La-testami (Lachema,
Brno). Koncentricic horménov Tya T, sa u oboch plemien v priebehu ro¢nych obdobi menili. NajniZsie hodnoty Ty a T, boli
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namerané v letnom obdobi pri najvy$icj priemernej teplote (+18.4 “C). U NO bola koncentricia T4 0,40 £ 0,11 nmol/l au J
1,48 £ 0,37 nmol/l. Koncentricia T, v tomto obdobf bola u NO 18,06 + 7.04 nmol/l a u I 29.70 + 1534 nmol/l. Medzi
sledovanymi zvieratami boli aj jedince z hypotyreézou. U tychto doslo v danom obdobi k zhorSeniu koznych zmien. Najvyssie
hodnoty T; boli zistené v obidvoch skupindch v zimnom obdobi (1.2 “C): NO 1.63 + 1,93 nmol/l. J 222 £ 0,34 nmol/l.
Koncentrdcia T4 bola u oboch plemien najvyssia v jeseni (+8.5 "C) s hodnotou 21,90 + 3.67 nmol/l u NO a u J 44,64
8,62 nmol/l. Koncentricie Chol a TL nevykazovali vyrazné rozdiely v jednotlivych ro¢nych obdobiach a pohybovali sa
prevazne v referencnych rozmedziach. Z vysledkov vyplyva, ze v letnom obdobi. pri najvyssich priemernych teplotich
vyrazne klesaji koncentricie Ty a Ty, ¢o sa hlavne u psov s hypotyreézou prejavuje vo vyraznom zhorSeni koznych zmien.

nemecky ovéiak; jazvecik; tyroxin; trijodtyronin; cholesterol; celkové lipidy: hypotyredza; sezénnost

UvoD

S koZnymi ochoreniami psov sa v klinickej praxi
stretdvame Coraz CastejSie. Velmi Castou formou der-
matézy je endokrinnd dermat6za hypotyre6zneho povodu
(Scott, 1982). Pri sledovani zdravotného stavu psov
z lokality KoSice sme sa zamerali na funkciu Stitne)
#lazy tychto zvierat. Plemend nemecky ovéiak a jazve-
¢ik boli v nafom skimanom sibore zvierat najpocet-
nejsie zastipené a tak najviac vyhovovali ndSmu zame-
ru porovnat dve plemend rozdielnej velkosti. Vyber psov
bol ndhodny a v obidvoch skupindch boli aj zvierata
s hypotyre6zou. U tychto sme si v8imli zhorSenie koz-
nych zmien v letnom obdobi. Pretoze aj Bahnak a i
(1981), Bubenik a i. (1983), Webster a i
(1991), Reiter ai. (1988) vo svojich pracach uvi-
dzaju, ze zistili zmeny v koncentricidch tyroidnych hor-
moénov u danielov, oviec a Skreckov vplyvom teplo-
ty a sezony, rozhodli sme sa sledovat tieto suvislosti
u psov. V prdci uvddzame vysledky, ktoré sme v da-
nom obdobi dosiahli.

MATERIAL A METODY

Od janudra do decembra 1993 sme sledovali 59 psov
plemena nemecky ovciak a osem jazvecikov. Vysetrili
sme ich zdravotny stav a urobili ticto biochemické sta-
novenia v krvnom sére:-cholesterol, celkové lipidy, ty-
roxin a trijédtyronin. Cholesterol a celkové lipidy boli
stanovované Bio-La-testami z Lachemy Brno. Tyroxin
a trijédtyronin sme stanovovali testami RIA-test-T,
a RIA-test-T; z Huma-lab KoSice. Sicasne sme sledo-
vali aj prostredic v akom zvierata Ziji. VSetkych osem
jazvecikov bolo chovanych v bytoch. 42 nemeckych

1. Koncentricie cholesterolu (Chol), celkovych lipidov (TL), trijodtironinu (T5) a tyroxinu (T ;) u nemeckych ovciakov

ovciakov bolo drzanych vonku a 17 ich bolo drzanych
v bytoch. Rok sme rozdelili na obdobia: jar — marec,
april, mdj, leto — jin, jul, august, jesen — scptember,
oktober, november, zima — december, janudr, februdr.
Krv sme odoberali vzdy rano, nalacno, z vena antebra-
chii. Hodnoty priemernych teplot v sledovanom obdobi
nam poskytli pracovnici Slovenského hydrometeorolo-
gického ustavu v Kosiciach. V jednotlivych rocnych obdo-
biach boli nasledovné: jar +9.8 °C, leto +18,4 “C, jesen
+8,5 °C, zima —1.2 °C.

VYSLEDKY

Hladiny cholesterolu kolisali u oboch skupin v roz-
medzi referencnych hodn6t od 3,26 + 0,096 do 5,83 +
2,05 mmol/l vo vietkych hodnotenych obdobiach. U ne-
meckych ovciakov kolisali koncentricie celkovych li-
pidov od 4,58 + 1.13 do 6.20 £ 2.45 mmol/l, ¢o boli,
az na hodnotu 4,58 + 1,13 mmol/l v jeseni, hodnoty
odpovedajice referenénym. U jazvecikov sa hladina
celkovych lipidov pohybovala v rozmedzi 6,22 + 0,23
az 7,64 £ 2,85 mmol/l. ¢o si okrem hodnoty 7.64 +
2,85 mmol/l v lete hodnoty referenéné. Hladiny trijod-
tyroninu mali v oboch skupindch podobny sezonny prie-
beh. U nemeckych ové¢iakov stipali od najnizsej hod-
noty 0,40 = 0,11 nmol/l v lete, 1,23 + 0,48 nmol/l
v jeseni, 1,37 £ 0.58 nmol/l v jari, po najvyssiu 1,63 *
1,93 nmol/l v zime. Priebeh hladin tyroxinu bol podo-
bny. Jeho koncentricia stipala v poradi leto 18,06 +
7.04 nmol/l, zima 19,58 * 13.99 nmol/l, jar 21,56 *
11,31 nmol/l a jeseri 21,90 + 13,67 nmol/l. V skupine
jazvecikov bol priebeh koncentricii trijédtyroninu na-
sledovny: 1,48 + 0.37 nmol/l v lete, 1,82 £ 0,17 nmol/Il
v jari, 2,06 £ 0.38 nmol/l v jeseni a 2,22 + 0,34 nmol/I|

Concentrations of

cholesterol (Chol), total lipids (TL), triiodothyronine (T,) and thyroxine (T,) in German shepherds

sl Priemerna Chol TL. Ta T,
Obdobie u:plom2 "C) (mmol/l) (mmol/l) ] (nmol/l) (nmol/l)
Jar? x*SD 498 443+ 1,77 6204245 | 1,37 £ 0,58 21,56 £ 11,31
Leto* x+SD +18.4 5.83 £2,05 552+£216 | 040+0.11 18.06 + 7,04
Jeseit® X+ SD +8.5 4,55 +3.25 458+ 113 | 1234048 21.90 £ 13,67
Zima® x+SD -1.2 3.26 £ 0.96 471145 | 1.63+0.93 | 1958+ 1399

3 . 4 L | 1
'season, “average temperature, *spring, ‘summer, *autumn, “winter
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11. Koneentrécia cholesterolu (Choly, celkovyeh lipidov (TL), trijodtironinu (Ty) a tyroxinu (T,) u jazvecikov — Concentrations of cholesterol

(Chol), total lipids (TL), trinodothyronme (T4) and thyroxine (T,) in dachshunds

Obdobic! [ Priemerni i (‘l;ol 1 TL Ty Ty
teplota” ("C) i N (mmol/l) _ B (mmol/l) (nmol/1) (nmol/l)
Jar? v+ SD +9.8 | 538157 6.44 % 3.78 1.82 40,17 39.94 4997
Leto? T+ SDh +18.4 } 4.70 £ 0,96 7.64 £ 2,85 1,48 + 0.37 29,70 + 15,34
Jesen® FEN ) +8.5 ‘ 5.60 + 1,22 6,50 + 1,38 2.06 £ 0,38 44,64 + 8,62
Zima® x+ SD -1.2 \ 382+£053 | 4»(1.:’::_: ();23 2 4_'.0.34 . 3884 572

For 1-6 sce Tab. |

v zime. Hladiny tyroxinu stdipali v poradi: 29,70 +
15,34 nmol/l v lete, 38,84 + 572 nmol/l v zime, 39,94 +
9,97 nmol/l v jari, 44.64 £ 8.62 nmol/l v jeseni. Vy-
sledky st uvedené v tab. Ta Il a na obr. | a 2.

Co sa tyka zdravotného stavu skimanych jazveci-
kov, z celkového poctu osem u dvoch (sucka a pes) sa
vyskytovali vyrazné kozné zmeny. Kozu mali suchi,
drsnd, hrubd, nepruzni s nipadnym vypaddvanim srsti.
Obe zvieratd boli mierne obézne a letargické. Takticz
mali zvySentd koncentrdciu celkovych lipidov v sére
(9,53 a 8.22 mmol/l). Po posideni celkového stavu,
zviazeni vysledkov vySetreni a odozvy na liecbu tyroid-
nymi horménmi sme v obidvoch pripadoch stanovili
diagnézu hypotyre6za. U suc¢ky sme stanovili hodnoty
Tyna 0,93 nmol/l a T na 3.45 nmol/l. Obe zvierata boli
lic¢ené Thyreoidinom Spofa v ddvke 2--3 thl denne (1 tbl
obsahuje 100 mg cerstvej Stitnej Zlazy v HD = 0,06
Specificky viazancho jodu).

V skupine nemeckych ovciakov v pocte 59 sa vys-
kyto ochorenie koze v 11 pripadoch. Medzi spoloény
znak tychto ochoreni mozno zaradit kozné zmeny cha-
rakterizované suchou, silne vypaddvajicou srstou, alo-
pecia, hyperpigmenticia, akatoza, seborea, znizena
elasticita koze s naslednym zvrasnenim. V mnohych
pripadoch doSlo ku vzniku sckundirnej infekcie, nd-
sledkom ¢oho bol v 10 pripadoch pozorovany pruritus.
Aj napriek nezmenenému prijmu potravy sa prejavova-
la obezita. Koncentrécia Ty nebola ani v jednom pripa-
de chorych psov nizsia ako 0,3 nmol/l. Koncentracie T,

nmol/|
3-

25

i

jeseA’+8.5 C

leto’+18.4 C

sp R nemecky md&inks

"l jazvesik® |

I. Koncentrdcie T; u nemeckych ovciakov a jazvecikov - Ty con-
centrations in German shepherds and dachshunds

I ‘ 2 3 4 . 5
spring, “summer, “autumn, “winter, “German shepherd, “dachshund
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boli u chorych zvierat od 0.3 nmol/I do 38,2 nmol/I.
Koncentricia celkovych lipidov bola v dvoch pripa-
doch zvySend (8,35 a 8,10 mmol/l), zatial¢o koncen-
tracia cholesterolu bola zvySend len v jednom pripade
(7.34 mmol/l). U suciek s hypotyreézou sa u oboch ple-
mien vyskytovala sterilita. Choré zvieratd boli lie¢ené
Thyreotomom tbl (Liothyroninum 0,01 mg, Levothyro-
xinum 0,04 mg v 1 tbl). Pociato¢na ddvka bola 1/2 tbl
denne. Tdto dédvka sa individudlne upravovala podla
vysledkov zistenych hladin horménov az na 2-3 tbl
denne. Vyber liecebnych pripravkov bol podmieneny
momentdlnou dostupnostou. Naprick nestandardnosti Thy-
reoidinu sme dosiahli v liecbe uspokojivé vysledky.

U chorych zvierat oboch plemien bolo pozorované
vyrazné zhorSenie zdravotného stavu v letnom obdobi.
Prejavovalo sa najmi vo zvyrazneni koznych zmien.

DISKUSIA

V prici sme sa zamerali na sledovanie hladin tyro-
xinu, trijodtyroninu, cholesterolu a celkovych lipidov
u psov plemena nemecky ovéiak a jazvedik pocas
Styroch rocnych obdobi. Zaroven sme sledovali aj ich
zdravotny stav. Z vysledkov vidiel, Ze koncentrdcie ty-
roxinu a trijédtyroninu u nemeckych ovéiakov su tak-
mer o polovicu nizsie ako u jazvecikov. Ako referencné
hodnoty celkového Ty pre psa 13-52 nmol/l a Ty 0,3~
2,0 nmol/l uvdadza Svoboda (1994). Nase vysledky
potvrdzuji tvrdenie autorov Hammerlingovi

nmol/|
0

50

10t0°+18.4 C i85 ¢ zima‘-12 ¢

E5 nemecky oviiak’ | jazve&ik® |
222 = e

2. Koncentrdcie T, u nemeckych ovéiakov a jazvecikov — T, con-
centrations in German shepherds and dachshunds

For 1-6 see Fig. |

251



(1987) a Reimers a i. (1990), ze koncentricie T, a Ty
su silne ovplyvnené vekom a plemenom psa. Zaroven
sa potvrdil predpoklad, Ze podobne ako u inych zvierat
zistili Bubenik ai. (1983), Webster ai. (1991),
Reiter ai. (1988) aj u psov badal zniZenie hladin
tyroidnych horménov v sére pocas letnej sezény. Vy-
razné zniZenie hladin T a T, sa vyskytlo u oboch ple-
mien, bez ohladu na to, ¢i boli chovany vonku alebo v
byte. Efekt zniZenia hodnoty T3 a T, v lethom obdobi
bol velmi vyrazny u zvierat s diagnézou hypotyredza.
Sucasne sa tymto zvieratdim vyrazne zhorsili kozné
zmeny. U niektorych zvierat sa dokonca vyskytlo zni-
Zenie hladiny T4 v letnom obdobi na O nmol/l. U zvie-
rat s takouto hladinou sme palpacne zistili zvicSenie
Stitnej Zlazy. Vicsina chorych psov bola tiez letargicka
a obézna, Co popisuji aj Campbell a Small
(1991), Nelson a Ihle (1987)a Scott (1982).

Zaverom mozno uviest, Ze sledovanim skupin 59
nemeckych ovCiakov a 6smich jazveCikov sme zistili
u 11 nemeckych ov¢iakov a dvoch jazvecikov vyskyt
ochorenia koZe. Po postdeni celkového stavu a zvazeni
vsetkych vysledkov vySetreni a odozvy na lie¢bu tyro-
idnymi horménmi u tychto zvierat sme stanovili dia-
gn6zu hypotyredza. Sledovanim hladin horménov Ty
a T4 u oboch plemien sme zistili, Ze koncentrdcie tych-
to horménov sa v priebehu roénych obdobi menia. Naj-
niz§ie hodnoty horménov Ty a T4 boli v letnom obdobi
pri najvy$8ej priemernej teplote. U chorych zvierat
v tomto obdobi doslo k vyraznému zhorSeniu koznych
zmien. Z tychto vysledkov a naSich skisenosti s liec-
bou vyplyva, Ze u zvierat s hypotyre6zou je potrebné
individudlne zvys$it davku hormonalnych pripravkov
v letnom obdobi, ¢o predpokladi sledovat hladiny uve-
denych hormoénov pocas celého roka.
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NATURAL UTERINE MYCOPLASMA PULMONIS INFECTION
IN FEMALE RATS

PRIROZENA INFEKCE DELOHY MYCOPLASMA PULMONIS
U SAMIC LABORATORNIHO POTKANA

K. Busch', T. Nagli¢®

'PLIVA — Research Institute, Zagreb, Croatia
2Vet‘erin(lr_v Faculty University of Zagreb, Zagreb, Croatia

ABSTRACT: Uterine washings from 124 apparently healthy and non-pregnant female Wistar rats of different ages were
cultured for mycoplasmas and bacteria. The animals originated from four conventional breeding colonies which were known
to be chronically infected with M. pulmonis from the previous microbiological examination. Mycoplasmas were isolated from
the uterus in 30.6% of examined females. All the isolates were biochemically and seriologically identified as M. pulmonis.
Uterine colonization with this organism was first evidenced in non-mated female rats at the age of three months. After mating
the number of infected females rapidly increased. This observation points out the microbiologically uncontrolled mating as
an important factor in the distribution of genital infection within the colony. Bacterial examination of uterine washings
revealed only ubiquitous organisms in some animals. Gross lesions in the form of purulent salpingitis and mild endometritis
were observed only in two animals.

Mycoplasma pulmonis; uterine infection; rat; Wistar

ABSTRAKT: Bylo kultivovdno 124 vzorki déloznich vyplaskl ve snaze prokdzat v nich mykoplazmata a bakterie. Vzorky
byly odebriny od klinicky zdravych samic laboratorniho potkana linie Wistar nestejného véku a nachdzejicich se mimo
stadium bfezosti. Zvitata pochdzela ze Ctyi chovnych kolonii konvencniho typu, kde jiz pii predchozim mikrobiologickém
vysetieni byla zjisténa chronickd mykoplazmova infekce. U 30,6 % vySetfovanych samic byla z délohy izolovdna mykoplaz-
mata. VSechny izoldty byly biochemicky a sérologicky identifikoviny jako Mycoplasma pulmonis. Osidleni délohy timto
mikroorganismem bylo poprvé prokiazino u dosud nepfipusténych samic ve véku tii mésici. Po piipusténi se pocet infiko-
vanych samic prudce zvysil. Toto zjisténi naznacuje, Ze pripusténi zvitat bez predchoziho kontrolniho mikrobiologického
vySetfeni muze byt vyznamnym faktorem v Sifeni infekci pohlavniho ustroji v koloniich zvifat. Bakteridlnim vySetfenim
déloznich vyplaski byly u nékterych jedinci detekoviny pouze ubiquitdrni mikroorganismy. Makroskopické léze ve formé
purulentni salpingitidy a Iehké endometritidy byly pozoroviny pouze u dvou zvifat.

Mycoplasma pulmonis; délozni infekce; laboratorni potkan linie Wistar

INTRODUCTION genicity still remain to be answered. Our previous mi-

crobiological surveys indicate that CMRM is a com-

For a long time (Nelson, 1937) it has been well
known that chronic murine respiratory mycoplasmosis
(CMRM) caused by M. pulmonis was the most com-
mon and important health problem in conventional co-
lonies of the laboratory murids all over the world
(Schiitze and Laber, 1985). Evidences have been
accumulated during the last few decades showing that
M. pulmonis may also be associated with infertility and
genital disorders in rats and mice (Nelson, 1954;
Graham, 1963; Leader et al, 1970; Casillo
and Blackmore, 1972; Cassel et al, 1976,
1981; Naot et al., 1978; Juhr et al.,, 1989a, b;
Brown and Reyes, 1991; Koshimizu et al,
1993). But many questions concerning harboring my-
coplasmas in the murine genital tract and their patho-
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mon disease in Croatian colonies of rodents (Nagli¢
et al, 1987, Simpraga, 1990). In continuation of
this rescarch we report on the occurrence of M. pul-
monis in the uterus of apparently healthy female rats
originating from these colonies.

MATERIAL AND METHODS

Examined were female Wistar rats originating from
four separate conventional breeding colonies of labora-
tory murids housing 200 to 400 animals in each. The
colonies were kept in air conditioned rooms at 18-24 °C,
with a 12 hours light-dark cycle. The animals were hou-
sed in Tecniplast macrolone cages, type 4G, with wire
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tops, holding food and glass bottles providing tap water
by sipper tube, and wooden shavings as cage bedding.
The rats were fed the commercial diet (Pliva-Zagreb)
ad libitum. The females were mated at the age of 3 months.
Breeding cages had harems of one to three females and
one male. Mean litter size at weaning was 8 pups.
There was no history on acute epizootics of respiratory
disease with high mortality, but the colonies were
known to be infected with M. pulmonis from the pre-
vious microbiological examination. During two years
of investigation, uterine washings from a total of 124
apparently healthy and non-pregnant females were cul-
tivated for mycoplasmas and other bacteria. The exam-
ined animals were predominantly aged 6 to 9 months
and from different breeding cycles. From 29 out of these
124 examined females at the age of 9 months besides
uterine washings also middle ear aspirated fluid and
tracheolung washings were concurrently cultured. In
one of the four colonies with a long record of CMRM
uterine washings from ten females of the same breeding
cycle were examined at 1, 3, 5 and 7 months of age.
For detecting mycoplasmal infections animals were
cuthanized with ether and necropsied. With a sterile
plastic syringe a small quantity of nutrient broth (cca
0.4 ml) was injected in the lumen of the uterus and after
a short-term massage aspirated. This material was im-
mediately inoculated onto solid and fluid mycoplasma
media in three dilutions (Hayflick, 1965), and on
nutrient agar enriched with horse serum. After incuba-
tion for 3 and 7 days at 37 “C material from broth
cultures was inoculated on solid mycoplasma media.
The same procedure was used for culturing tracheolung
washings and aspirated middle ear fluid. Biochemical
characterization of isolated mycoplasma was performed
as described by Erno and Stipkovits (1973) and
Cassell and Hill (1979). The isolated strains were
serologically identified by growth inhibition test
(Clyde, 1964) using specific antisera to murine my-
coplasma generously provided by Dr. Auriol Hill
(Medical Research Council, Laboratory Animals Centre,
Carshalton, Surrey, England). Bacterial isolates were
identified according to Krieg and Holt (1984).

RESULTS

Using mentioned media and procedure mycoplasmas
were cultivated from 38 (30.6%) out of 124 examined
uterine washings. Genital infections were found in three
out of four examined conventional breeding colonies.
The rate of infected animals in the colonies varied from
10% to 38%. As mentioned previously, in one colony
with long history of CMRM a total number of 40 fe-
male rats from the same breeding cycle but of different
age, were investigated for genital infections. Uterine
colonization with this organism was first detected in
one (10%) out of ten examined three-month-old female.
After that mycoplasmas were isolated from uterine
washings in S (50%) out of ten examined six-month-old

254

females and in 7 (70%) out of ten females examined at
the age of nine months. In the same colony from
twenty-nine females aged 9 months aspirated middle
car fluid, and lung and uterine washings were cultured
concurrently. All these animals were found myco-
plasma infected. These organisms were detected in the
genital tract and in the respiratory tract and/or middle
car of 14 (48.3%) females. In 13 females mycoplasmas
were found only in the respiratory tract or middle ear
and in two only in the uterus.

All isolated mycoplasmas grew in typical ,fried egg
colonies™ with granulated or vacuolated surface, not
reversing to bacteria after propagation in media without
inhibitors. Isolated strains fermented dextrose and re-
duced tetrazolium chloride aerobically. All were ar-
ginine negative and did not possess phosphatase activ-
ity. Formation of film and spots™ was detected on the
standard media and special egg yolk medium. All
strains were sensitive to digitonine, reacted positively
in growth inhibition test with antiserum against M. pul-
monis and negatively with antiserum against M. neuro-
Iyticum. Growth inhibition zone measured from the rim
of disc soaked with antiserum amounted 4 to 6 mm.
There was no difference in the number of isolates ob-
tained by direct inoculating solid media or previous
culturing uterine washings in fluid mycoplasma media.

Bacterial examination revealed one Escherichia coll,
four o-hemolytic streptococcal strains and one Staphy-
lococcus epidermidis isolate.

On the autopsices gross lesions in the form of puru-
lent salpingitis and mild endometritis were observed
only in two animals. The genital organs of other fe-
males appeared normal.

DISCUSSION

Our investigations clearly demonstrate that M. pul-
monis is a common inhabitant of genital organs in adult
female rats from conventional colonies. High correlation
between respiratory and genital mycoplasmal infec-
tions (48.3%) indicates the relationship between respi-
ratory and genital mycoplasmosis as two manifes-
tations of basically the same disease. Monitoring of
animals of the same breeding cycle but of different age,
showed the genital infection occurred at the earliest in
non-mated three-month-old females. It can be men-
tioned that Lindsey et al. (1985) have cultured the
uteri of rats at 6. 12, 24, 36 and 72 weeks and have
succeeded only in isolating M. pulmonis from 72 week-
-old-animals. After being mated at the age of 3 months,
the colonization of uteri rapidly increased to the rate of
60% at the age of 6 months, and reached the highest
rate of 70% at the age of 9 months. These observations
point out that the microbiologically uncontrolled mat-
ing is an importatnt factor in the distribution of genital
infections within the colony.

Our clinical and pathomorphological findings con-
firm the opinion of other authors that the majority of

Vet. Med. - Czech, 40, 1995 (8): 253-255



animals is harboring mycoplasma in genital organs with-
out lesions. But their presence in these sites can not
be neglected by scientists using infected animals, spe-
cially if sex hormone balance has been manipulated
(Leader etal, 1970). Lesions thought to be caused
by experimental procedures could be the consequence
of activated latent mycoplasma infection.
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RESISTANCE TO ANTHELMINTICS IN NEMATODES
OF SHEEP AND GOATS

REZISTENCIA VOCI ANTIHELMINTIKAM U NEMATODOV
OVIEC A KOZ

J. Prasli¢ka, J. Corba

Institute of Parasitology, Slovak Academy of Sciences, KoSice, Slovak Republic

ABSTRACT: The article offers a brief view on the most important theoretical knowledge of resistance of gastrointestinal
nematodes to anthelmintic drugs in sheep and goats. Besides the definition and basic terms, factors of development and
occurrence of resistance on farm are analysed. Furthermore, methods for detection of resistant nematodes as well as complex
ol recommended preventive measures are given.

anthelmintic resistance; sheep; goats; Trichostrongylidae; anthelmintics; preventive measures
ABSTRAKT: Prispevok predstavuje strucny sihrn najdolezitejsich teoretickych poznatkov o rezistencii gastrointestindlnych

nematédov voci antihelmintikdam. Popri definicii a zdkladnych pojmoch prica rozoberd priciny vyskytu a faktory pdsobiace
pri vzniku a vyvoji rezistencie v chove, metédy detekcie rezistentnych nematédov a pontka ticz komplex preventivnych

opatreni, na ktorych je boj proti rezistencii zalozeny.

rezistencia vocl antthelmintikdm; ovee; kozy; Trichostrongylidae; antihelmintikd; preventivne opatrenia

UvoD

Rezistencia sa u povodcov niektorych infekénych ocho-
reni moZze vyvinit, ak si opakovane vystavovani pdso-
beniu lieciv. Najlepsie je to dokumentované u baktérii,
ale tiez u niektorych parazitickych protozoi, napr. kok-
cidii a najnov$ie aj u parazitickych nematddov travia-
cej sustavy niektorych hospoddrskych zvierat.

Jednou z najaktudlnejSich problematik, s ktorymi sa
v sticasnosti stretdva veterindrna parazitol6gia, je prave re-
zistencia gastroenterohelmintov voci antihelmintickym
pripravkom.

Definicia a zakladné pojmy

Rezistenciu voci antihelmintikdm definovali Tay -
lor a Hunt (1989) ako dedi¢ni zmenu schopnosti
jednotlivych parazitov prezit terapiu doporuc¢enou dav-
kou antihelmintika. Ide teda o jav, ked populdcia ne-
matédov, pévodne na antihelmintikum citlivd, dedi po
opakovanom podévani lie¢iva schopnost odoldvat jeho
posobeniu. Jav ,rezistencie™ sa v praxi ¢asto zamiefia
s .toleranciou”, ked nematédy taktieZ nereaguji na po-

sobenie lieciva, avSak tomuto lie¢ivu nikdy predtym
vystavené neboli.

V savislosti s fenoménom rezistencie sa Casto po-
uziva termin ,,vedlajSia rezistencia®, ktord vznikd me-
dzi liecivami s podobnym mechanizmom dcinku. Je
bezna najmi medzi antihelmintikami benzimidazolovej
skupiny. Ak si nematédy rezistentné napr. voci alben-
dazolu, je velmi pravdepodobné, Ze nebudu dostatocne
Gc¢inné ani pripravky na bdze fenbendazolu, oxfenda-
zolu, mebendazolu alebo inych lieciv z tejto skupiny.
Dalsim pojmom je ,skrizend rezistencia™ alebo ,poly-
rezistencia®, ktord znamend rezistenciu k dvom alebo
viacerym antihelmintikdm z réznych chemickych sku-
pin, teda s rozdielnym mechanizmom tcinku. Napokon
.reverzia® je navratom vnimavosti k antiparazitiku
u povodne rezistentného kmeiia nematédov. Na feno-
mén reverzie su znacne rozdielne nazory v suvislosti
s jej kritkodobym efektom.

Vyskyt rezistencie voci anihelmintikim

Rezistencia voci antihelmintikdm sa stala kozmopo-
litnym veterindrskym a chovatelskym problémom, kto-
ry sa tyka najma malych prezivavcov infikovanych ne-

* Prica vznikla pri rieSeni vnitorného grantu SAV & 163/1991-1993 a 2/1363/1994,
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matédmi z Celade Trichostrongylidae. Prehlad o vys-
kyte rezistentnych nematédov v SR u oviec podava V a-
rady (1994)aukéz Praslic¢ka (1993). Tito prob-
lematika je najaktudlnejSia v Austrilii, na Novom
Zélande, v JAR, Velkej Britdnii, ale aj v inych eurdp-
skych krajindch, ako st Francizsko, Holandsko, Gréc-
ko, & v niektorych §titoch Azie, Afriky a oboch ame-
rickych kontinentov. Zatial men3i ckonomicky vyznam
ma rezistencia voci antihelmintikim u oSipanych. Ni-
lez rezistetnych nematédov (Oesophagostomum spp.)
bol potvrdeny u prasiat v Dansku a Nemecku (Bjorn,
1993) a v sicasnosti pokracuje intenzivny vyskum re-
zistencie voci antihelmintikdm u oSipanych v Ddnsku.
Rezistencia voci antihelmintikim bola dokdzand tiez
u malych strongylov koni (Bauer, 1993) a u hovidzie-
ho dobytka (Geerts, 1993). Experimentilne bhola ticz
dokdzana rezistencia rybich parazitov Pseudodactylo-
gyrus spp. k mebendazolu (Buchmann ai., 1992).
Okrem nematédov bola antihelmintickd rezistencia zis-
tend aj u trematodov Fasciola hepatica a Schistosoma
spp. (Coles ai., 1992).

Na Slovensku sme pri prieskume vyskytu rezistencie
voci benzimidazolovym antihelmintikdm zistili rezisten-
tné trichostrongylidy u 8 % domacich stad oviec (Pra-
slicka a i, 1994a). VySetrenic na rezistenciu voci
levamizolu sa vykonalo len v jednom stdde a ndlez bol
pozitivny (Praslicka ai., 1995). Predpokladdme, Zc
pri obsiahlejSom prieskume by sa v chovoch oviec po-
tvrdilo zna¢né rozsirenie levamizol-rezistentnych kme-
iov nematédov, lebo tento pripravok sa u nds pouziva
vySe dvadsat rokov.

Rezistenciu voci trom druhom Sirokospektrilnych
antihelmintik, t.j. albendazolu, levamizolu a ivermekti-
nu sme zistili u koz importovanych z Nového Zélandu,
ktoré boli postupne rozmiestnené do réznych oblasti
Slovenska a dnes predstavuju asi 50 % kozich fariem
(Varady ai., 1993; Praslic¢ka a.i., 1994b).

Di sa predpokladat, Ze rezistencia voci antihelmin-
tikdm je v skutocnosti eSte rozsirenejSia nez naznacuju
doterajsie poznatky. V kazdej krajine, kde sa doposial
prieskum vyskytu rezistentnych nematédov robil, sa re-
zistentné nematddy zistili. V- mnohych krajindch, kde
chov oviec a kdz ma svoju tradiciu a pouZzivanie anti-
helmintik je bezné, je situdcia nepreskimana.

Moderné Sirokospektralne antihelmintikd, ktoré sa
dnes vo svete aj u nds v terapii oviec a kdz pouzivaji,
sa na zaklade svojej chemickej pribuznosti a mechaniz-
mu dc¢inku delia do viacerych skupin. Si to benzimi-
dazoly (albendazol, fenbendazol, mebendazol a iné),
imidotiazoly (levamizol a tetramizol) a avermektiny
a milbemyciny (ivermektin, doramektin, moxidektin).
Rezistencia bola zaznamenana voci lieCivam kaZdej 7 tych-
to skupin antihelmintik a bola zistend aj u niektorych
tizkospektrdlnych antihelmintik (fenotiazin, rafoxanid,
klosantel). NajrozsirenejSia je u nematddov z celade
Trichostrongylidae, najmi rodov Haemonchus, Oster-
tagia a Trichostrongylus. Vyskyt rezistentnych nema-
t6dov v chovoch oviec a koz sa rozSiruje na dalsic rody
a druhy helmintov (Borgsteede, 1993).
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Ekonomicky aspekt

Nematddy parazitujice v gastrointestindlnom trakte
hospoddrskych zvicrat zapriCifiuju znizend aZitkovost,
chorobnost a niekedy aj mortalitu napadnutych hostite-
Tov.

V stcasnosti sa pri tlmeni gastroenterohelmintéz pouZi-
vaji moderné Sirokospektrilne antihelmintikd. V pripa-
de vyskytu rezistentnych helmintov sa vsak Gcinnost
tychto inak vysoko efektivnych lieciv stiva nedosta-
toénou. DalSie pouzivanie neefektivneho antihelmintika
a nemalé ndklady vynaloZené na takéto dehelmintizdcie
sti potom zbyto¢né. Naviac, kontakt s nedostato¢ne acin-
nym liecivom umozni nematodom dalSiu selekciu odol-
nych jedincov a zvySuje sa tak hladina rezistencie pri-
tomnej populdcic helmintov.

Najvaznejsie problémy spdsobuje najmi v krajinach,
kde si klimatické a epizootologické podmienky vyZa-
duji Casti aplikdciu antihelmintik. Napr. v nicktorych
oblastiach JAR je nutné poddvatl odCervovacie priprav-
ky uz v trojtyzdiiovych intervaloch pocas celého roka.
Takto sa signifikantny stupen rezistencie voci ivermek-
tinu u terénncho ovcicho kmefa Haemonchus contor-
tus vyvinul uz po jednom roku jeho intenzivneho po-
uzivania (Van Wyka a Malan, 1988).

Faktory posobiace pri vzniku a vyvoji rezistencie

Vyskyt rezistencie voci antihelmintikim v chove je
ndasledkom postupnej genctickej selekcie rezistentnych
jedincov v ramei pritomnej populdcie nematodov.

Ako klic¢ové faktory pri vzniku rezistencie posobia:
1. Podavanic antihelmintik v nedostato¢nych divkach.

Nizka davka licCiva posobi len proti najeitlivejsim
jedincom v populdcii nematédov. Tie, ktoré dispo-
nuju uréitym stupnom odolnosti preziju a daji za-
klad dal3ej genericii, ktord ich odolnost moze dedit.

. Casté poddvanic antihelmintik, alebo dlhodobé po-

ddvanie toho istého liec¢iva, umoZiuji nematodom,
ktor¢ terapiu prezivaju, opakovany kontakt s lieci-
vom a tym aj ich rychlejSiu adaptdciu na jeho poso-
benie. Kazdé dalSie od¢ervenie tym istym antihel-
mintikom odstrdni len citlivé jedince, kym odolné
ponechdva v organizme hostitefa. Tym sa zvySuje
pravdepodobnost ich krizenia, ¢o opil vyusti do nd-
stupu rezistencic.

3. Pouzivanie expirovanych lie¢iv ma podobny efekt
ako poddvanic lie¢iv v nedostato¢nych ddvkach.
Inou pri¢inou vyskytu rezistentnych nematédov

v chove méze byl ich priama introdukcia prostrednic-

tvom novonakipenych nakazenych zvierat. Rezistentné

kmene parazitov sa moZzu Sirit niclen do susednych cho-
vov, ale aj v medzinarodnom meritku, napr. z Nového

Z¢landu na Slovensko (Viarady ai., 1993) ¢i z Vel-

kej Britanie do Grécka (Himonas a Papadopu-

los, 1994). Bezny je ticZ prenos rezistentnych nema-
todov z kdz na ovee a naopak (Coles a Roush,

1992) aj prostrednictvom volne Zijicich preZivavcov

(Praslic¢ka ai., nepublikované udaje).

(3]
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Metdody detekcie rezistentnych nematodov

Na detekciu rezistentnych nematédov sa pouzivaji
iv vivo a in vitro testy. NajpouzivanejSou metédou je in
vivo test redukeie poctu vajicok v truse — FECR test
(faecal egg count reduction test), doporuceny Svetovou
asocidciou pre pokrok vo veterindrnej parazitologii —
WAAVP (Coles ai., 1992). Pri FECR teste sa po-
rovniva EPG (pocet vajicok v 1 g trusu) v den aplikd-
cie lieciva a 10-14 dni neskor. Testovana populdcia
nematodov je povazovand za rezistentni ak je redukcia
EPG pri druhom vySetreni niZ$ia nez 95 %.

Spomedzi viacerych in vitro testov je najrozsirenej-
$im test liahnutia lariev — EHA (cgg hatch assay - Co-
les at, 1992), ktory sa pouziva na detekciu rezistencie
voci benzimidazolovym antihelmintikim. Vaji¢ka ne-
matodov sa kultivuji v stapajicom rade koncentracii
Cistého tiabendazolu. Podla percentudlneho zastipenia
vajicok a vyliahnutych lariev v jednotlivych koncentra-
cidch lieciva sa vypocita hodnota EDsj, ¢o je koncen-
tricia, v ktorej sa vyliahne 50 % lariev a 50 % uhynic
vo vajickach v roznych Stadiach vyvoja. Testovany kmen
nematodov sa povazuje za rezistentny vtedy, ak EDg
je minimdlne 0,1 pg/ml.

Dalsim in vitro testom je test vyvinu Kariev — LD
test (larval development test — Lacey ai, 1991; Hu-
bert a Kerboeuf, 1992). Opil sa sleduji vajicka
vyvijajuce sa v rdznych koncentrdcidch liediva, Vysled-
Ky testu sa vyjadruji ako minimadlna inhibi¢na koncen-
tricia (MIC), ktord zabrdni vyvoju lariev do invdzneho
stidia (L3). Podla najnovsich vyskumov v Déansku, ten-
1o test je najpresnejSou in vitro metédou a je doporu-
¢ovany na detekciu rezistencie voci vietkym skupindm
sirokospektrdalnych antihelmintik.

Opatrenia proti rezistencii

Opatrenia proti rezistencii voci antihelmintikdam sa
v prvom rade sustred'ujd na prevenciu, ktora spociva
predovietkym v zdsadach spravneho pouZivania anti-
helmintik. AZ na druhom mieste si pokusy o zvladnu-
tie uz existujiceho problému.

Problematikou prevencie sme sa zaoberali v nickol-
kych pracach (Vesely a i, 1992; Praslicka
a Varady, 1993; Praslicka, 1994a).

Najdoélezitej§imi preventivnymi zdsadami su:

1. Podavanie dostatoénych davok lieciv (podla zasady
rad3ej mierne preddvkoval ako podddvkoval) w so
§pecidlnym zretefom na potrebu vysSich davok pri
kozach v porovnani s ovcami.

2. Obmedzenie pouzivania antihelmintik na najnutnej-
$iu mozni mieru.

3. Obmiefanie pouzivanych lie¢iv s roznym mechaniz-
mom ucinku.

4. Pouzivanie inych metéd v boji proti helmintézam
(vhodné chovatel'ské a pastevné postupy, asandcia
ustajiiovacich priestorov po dehelmintizdcii).

5. Opatrenia pri presunoch zvierat.

6. Pravidelné monitorovanie icinnosti antihelmintik.
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Pri plosnom poddvani antihelmintik sa odporica na-
stavit aplikdtor podla hmotnosti najtazsich jedincov v sta-
de, aby nedoslo k poddavkovaniu (Coles, osobnd konzul-
ticia). Potreba vysSich ddavok antihelmintik pre kozy je
podmiencnd tym, Ze u koz sa liecivd metabolizuji rych-
lejie a dosahuju nizSie maximalne koncentracie ako
u oviec. To znamend, Ze parazity nie st vystavené ucin-
nym ddavkam antihelmintik dostato¢ne dlhi dobu. Preto
sa odporaca poddvat antihelmintika pre kozy v 1,5 az
2-nasobnych ddvkach odporiacanych pre ovee (Dela-
tour, 1984; Prichard a Hennessy, 1981; San-
gster ai, 1991). Naviac, kozy v porovnani s ovcami vie-
obecne disponuji niz§im stupfiom prirodzenej odolnosti
voci helmintom.

Pri vyskyte rezistentnych nematodov v chove treba zistit
G¢innost jednotlivych antihelmintik a podla toho aplikovat
ucinnd terapiu. Tdto vSak v pripade polyrezistentnych ne-
matédov mdZe byt znacne problematickd, jej Gspesnost je
spravidla len kritkodobd a rezistentné kmene nematédov
v chove prezivaji aj po niekolkoro¢nej cielenej terapii
(Corba ai., 1993; Prasli¢ka ai., 1994c).

Takisto je nevyhnutné zamedzit Sireniu rezistentnych
helmintov do inych chovov. Preto by sa mali obmedzit
presuny zvierat a ak su tieto nutné, zvieratd sa musia
pred transportom ucinne odcervit a novy majitel je cSte
v karanténe povinny dat zvieratd vySetrit na rezistenciu
voci antihelmintikim (Coles a i, 1994). Délezité je
tiez zavedenie prisluSnej legislativy, na ziklade ktorej
na Slovensku podlichaji povinnému vySetreniu na re-
zistenciu voci antihelmintikdm vSetky importované ma-
1é prezavavee (Praslicka, 1994b).

ZAVER

Malo by byt spolo&nym zdujmom chovatelskej aj
veterindrskej verejnosti, aby sa dodrziavanim navrhnu-
tych opatreni predchddzalo ndstupu rezistencie voci pou-
Zivanym antihelmintikdm. Je nutné pouZival antihel-
mintikd v spravnych ddvkach, nie zbyto¢ne casto
a najmi vyuZival Sirokd Skdlu lieciv, ktoré dnesny trh
ponika. Treba ticZz dodrziaval opatrenia pri presunoch
zvierat a previdelne monitorovat ucinnost antihelmintik.

Vyvoj antihelmintik s dplne novym mechanizmom
ucinku je finan¢ne i ¢asovo ndro¢ny a jeho uvedenie na
trh sa v najblizSom obdobi ncocakdva (Waller, 1993).
Takisto nové alternativne metédy pre boj proti helmin-
tézam, ako st vakeiny, hormondlne reguldtory rastu
nematodov, vyuzitie niektorych plesni ako biologické-
ho nepriatela nematédov, alebo vyslachtenie voci hel-
mintom odolnych, resp. tolerantnych plemien hospo-
darskych zvierat, su este len v $tddiu vyskumu, alebo
sa nimi dosiahli zatial' len ¢iasto¢né dspechy.
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INFORMACE - STUDIE — SDELENI

THE FIRST FINDINGS OF NATURAL CRYPTOSPORIDIUM
INFECTION OF STOMACH IN DESERT HAMSTERS
(PHODOPUS ROBOROVSKII SATUNIN, 1903)

PRVNI NALEZY SPONTANNI ZALUDECNI KRYPTOSPORIDIOVE
INFEKCE U KRECIKU (PHODOPUS ROBOROVSKII SATUNIN, 1903)

I. Pavlasek, M. Lavicka

National Veterinary Institute, Praha, Czech Republic

ABSTRACT: The desert hamster (Phodopus roborovskii Satunin, 1903) represents a new host of Cryprosporidium muris
Tyzzer (1907), 1910. This very first finding was made in the laboratories of the National Veterinary Institute, Prague, Czech
Republic. In September 1994 three |1-month and one 3-month desert hamsters were sent for laboratory examination.
Parasitological examination post mortem of a 3-month desert hamster revealed ,large” Cryptosporidium oocysts in excrements
as well as in the contents of intestines. In all animals in which autopsy was carried out congestion of lungs, spleen and liver,
acute catarrhal inflammation and flatulences in portions of gut were observed. Presence of morphologically identical oocysts
of cryptosporidia was confirmed in the same group of desert hamsters also during parasitological reexamination carried out
in October 1994. Applying the methods accordingto Breza (1957) and Pavldsek (1991) oocysts of the protozoon under
study were detected in pooled samples of excrements of 3, 4, 5. 10 and 11-month animals. Two out of four live 2-3-month
desert hamsters were infected naturally, both parents (10-11 months old), sent by the owner to our laboratory to be used for
further observation. Both adult animals showed slight tremor, somnolence, rough hair and recumbent position, the male
showed paresis of pelvic limbs. For four days in the laboratory conditions excrements of all six live desert hamsters, the
interval being 2-12 hours, were examined and in four of them the finding of oocysts of the protozoon was repeatedly positive.
Adult animals were cuthanasied. From the internal (heart, lungs, liver, spleen, kidneys, brain) organs and from the different
parts of stomach and from the full iength of smail intestine (in the distance of 1-1.5 ¢m), oi caecum and colon impressions
and scrapings of mucous epithelium were made and, after fixation by methanol, stained according to Giemsa. In examining
smear preparations endogenous developmental stages of Cryptosporidium were detected, sexual stages prevailing, only in the
stomach of both desert hamsters. Qocysts of the protozoon were found in higher numbers (1-2 oocysts within one observation
field at 450x magnification in examining native preparation) in stomach contents, sporadically in digesta from particular
portions of the gut and, obviously, in formed excrements in the colon of animals. After measuring 100 oocysts (50 oocysts
obtained from the stomach contents and the same number isolated from excrements of live naturally infected desert hamsters)
their size in native preparations was 7.6-8.8 x 4.8-6.08 um with the mean of 8.07 x 5.3 um. The size most frequently observed
was 8.0 x 4.8 um. The index of the oocysts was — length/width 1.3-1.7 with the mean of 1.5; width/length 0.59-0.77 with
the mean of 0.65. On the basis of localization of endogenous developmental stages and of morphometrical parameters of
cryptosporidial oocysts, by comparing our findings with the data of authors cited in the paper who have given information
on occurrence of the so called ,large™ oocysts of the protozoon in cattle, house rats and mice and also in view of the knowledge
gained until now about the species spectrum of coccidia of the genus Cryptosporidium it comes out that desert hamsters have
been infected with the C. muris species. At present further studies are going on, using the group of duration 30 desert hamsters,
and other observations are carried out aimed at discovering the length of prepatent and patent period of naturally infected
animals, studying specificity and pathogenicity of this protozoon.

Cryptosporidium muris; desert hamster; oocysts; endogenous developmental stages

Soucasné poznatky z vyzkumu kokcidii rodu Cryp-
tosporidium dovoluji, z hlediska taxonomického, rozli-
Sovat u saveu dva druhy téchto parazitickych protozoi.
Zaludeéni forma kryptosporidiové infekce, vyvoland Cryp-
tosporidium muris, byla poprvé zjisténa v roce 1907
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Tyzerem umySi (Mus musculus). Strevni infekee je
zpusobena druhem C. parvum Tyzzer, 1912 (Tyzzer,
1912). Tento prvok je rozsiten prakticky po celém své-
¢ a parazituje zejména u mladat savea. C. parvum je
povaZzovdn za primdrniho enteropatogena pii prujmo-
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vych onemocnénich zvifat. Infikuje také clovéka,
a proto mu byla béhem poslednich 15 let vénovina
skute¢né¢ mimoradnd pozornost. Doposud v3ak existuje
velmi malo informaci o druhu C. muris.

Z dostupné literatury je ziejmé, Ze kromé prioritniho
ndlezu (Tyzzer, 1907) byl C. muris detekovan u sko-
tu v USA (Reese aj., 1982; Anderson, 1987)
a v Ceské republice (Pavldsek, 1994), dile v Japon-
sku u spontdnné nakazenych potkant (Rattus norvegi-
cus) Isekim (1986) a v Anglii u mysi (Mus muscu-
lus) odchycenych ve volné piirodé (Chalmers aj.,
1994).

V tomto kratkém sdéleni informujeme o vibec prv-
nich nélezech kryptosporidie, jejiz vyvojovi stadia byla
lokalizovdna v Zaludecnich Zlazich kiecika (Phodopus
roborovskii Satunin, 1903). Morfometricka charakteri-
stika oocyst prvoka odpovidala puvodnim popisiim
(Tyzzer, 1907, 1910), ddajim autord Upton
a Current (1985) 1 vySe zminénych autord pro druh
C. muris.

Kiec¢ik Roborovského byl na nase uzemi dovezen
pocatkem 70. let ze Stiedni Asie. V nékterych pfipa-
dech se chova pro laboratorni tcely, vétSinou je viak
mildckem rodin, zvlasté deti.

Na pracovisté Stdtniho veterindrniho tstavu v Praze
(SVU) byli v zdfi 1994 k laboratornimu vySetfeni za-
slani od jednoho soukromého chovatele tii kiecici ve
véku |1 mésich. Postmortdlné¢ bylo u viech zvifat zjis-
téno piekrveni plic, sleziny a jater. akutni kataralni za-
nét a usekovd plynatost stiev. U dvou z nich byl pii
bakteriologickém vy3etieni orgdnt (srdce, plice, jatra,
slezina, ledviny, travici ustroji) zjistén Staphylococcus
intermedius a u jednoho kiecika Pseudomonas serugi-
nosa. Pri parazitologickém vySetieng byly detekoviny
u dvou zvifat cysty Giardia spp. a u jednoho oocysty
kokcidii rodu Eimeria. Ze stejného chovu, o poctu asi
500 kieciki, byl téhoZ mésice zasldn na SVU k vyset-
feni jeden kfecik ve véku tii mésice. Pi postmortdlnim
parazitologickém vySetfeni zazitiny jejuna, ilea a cas-
te¢né zformovanych exkrementi z tlustého stfeva me-
todou podle Pavldska (1991) a flotacné-centrifugacni
metodou podle Brezy (1957) byly u ného nalezeny
velmi pocetné tzv. velké oocysty kryptosporidie. Bak-
teriologickym vySetfenim byla z plic tohoto krecika 1zo-
lovdna Bordetella bronchoseptica.

Na zdkladé tohoto zjisténi a po konzultaci s chova-
telem ndm byli k detailnéjSimu laboratornimu sledovi-
ni zasldni pocdtkem fijna 1994 dva dospéli 11mési¢ni
(samec a samice) a Ctyfi dvou- az (Fimésicni Zivi kie-
Cici a souCasné smésné vzorky exkrementi od zvirat
riznych vékovych kategorii (1, 2, 3, 4, 5, 10 a7z 11
mésicl). Koprologické vySetfeni uskuteénéné vyse uve-
denymi metodami potvrdilo pfitomnost oocyst prvoka
ve smésnych vzorcich vykald tfi- az 11mésicnich kie-
¢ika. Oocysty kryptosporidie vylucovali dva ze Ctyr
Zivych dvou- aZ tiimési¢nich kiecikd a ob& dospéld
zvirata. U samce i samice jsme registrovali mirny (fes,
ospalost, najeZenou srst a choulenf se, u samce parézu
panevnich koncetin.
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Po opakovanych vySetfenich exkrementi metodou
nativnich prepardti (Pavldsek, 1991) provddénych
ve 2-12hodinovych intervalech po dobu ¢ty dnti a vzdy
pozitivnich nadlezech tzv. velkych oocyst prvoka, byli
samec 1 samice utraceni. Z organu (srdce, plice, jatra,
slezina, ledvina, mozek) byly zhotoveny otisky. Ze ti{
ruznych ¢dsti Zaludku, duodena a déle potom z celé dél-
ky tenkého (ve vzdilenosti 1 az 1,5 cm), slepého a tlus-
tého stieva obou zvifat byly provedeny seskraby epite-
lu. Po zaschnuti byly prepardty fixoviny metanolem
a barveny metodou podle Giemsy.

PFi vySetfovdni roztérovych prepardtl byla deteko-
vana endogenni vyvojova stadia kryptosporidie, s pre-
vahou sexudlnich, pouze v Zaludku kieciki. Oocysty
prvoka byly nalezeny ve v&tSim mnozstvi (jedna az dvé
oocysty v jednom zorném poli mikroskopu pri 450na-
sobném zvétSeni) v nativnim prepardtu zhotoveném
z obsahu Zaludku, ojedinéle v zaZitiné z jednotlivych
uscku tenkého stieva a pochopitelné ve zformovanych
vykalech z tlustého stieva postmortdlné vySetiovanych
kieciku.

Po promeéteni 50 oocyst ziskanych z obsahu zaludku
a stejného poctu oocyst ve vyloucenych exkrementech
od zivych, spontann¢ nakazenych kieciku (v nativnich
prepardtech) byla jejich velikost 7,6 az 8,8 x 4,8 az 6,08 um
(pramér 8.07 x 5.3 um). Nejcasté)si rozmér oocyst byl
8 x 4,8 um. Index oocyst — délka/sitka byl 1,3 az 1,7
(pramér 1,5); Sitka/délka 0,59 az 0,77 (pramér 0,65).

Na zikladé zjiSiéné lokalizace endogennich vyvojo-
vych stadii a morfometrickych parametra oocyst kryp-
tosporidie, ddle porovndnim naich ndlezi s Gdaji cito-
vanych autort, kteii informovali o vyskytu tzv. velkych
oocyst prvoka u skotu, potkant a mysi a také s ohledem
na dosavadni poznatky o druhovém spektru kokcidii
rodu Cryprosporidium vyplyva, ze kiec¢ik Roborovské-
ho je novym hostitelem C. muris. Nase dalsi sledovani,
které v soucasné dobé provadime na skupiné 30 kieci-
ki, je zaméfeno zejména na zjisténi délky prepatentni
a patentni periody, studium specificity a patogenity to-
hoto prvoka.
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