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OCCURRENCE OF BOVINE COXIELLOSIS IN THE DISTRICT
OF BARDEJOV, EASTERN SLOVAKIA

VYSKYT KOXIELOZY HOVADZIEHO DOBYTKA V OKRESE
BARDEJOV NA VYCHODNOM SLOVENSKU

J. Rehaéek', E. Kocianova', E. Kovééové', B. Kapitanéikz, A. Juréinaz, 0. Nad'z,
P. Licko’

Ynstitute of Virology, Slovak Academy of Sciences, Bratislava, Slovak Republic
2Um'vm’.vit.\' of Veterinary Medicine, KoSice, Slovak Republic
District Office, Department of State Veterinary Care, Bardejov, Slovak Republic

ABSTRACT: In the years 1996 1o 1997 the occurrence of coxiellosis was studied in the district of Bardejov. The case of
abortion and two cases of retention of secundines in dairy cows in the Agricultural Co-operative (RD) Zborov in April 1996
and agglutination antibodies against Coxiella burnetii in 33% of the herd (328 cows) of which these animals originated. served
as a basis for mass inoculation of cattle by the vaccine Bodibion a.u.v. in May 1996. Cases of Q fever in humans were not
recorded at all. Neither antibodies against C. hurnetii were found in nine tested employees of the central tarm Zborov. There
were no clinical manifestations of coxiellosis in studied animals, the level of antibodies against C. burnetii in 10 long-time
studied animals which had high levels of antibodies in the first sampling was gradually falling and even antibodies disappeared
in some animals towards the end of studied period after 18 months (October 1997). The presence of coxiella in milk in three
of eight tested dairy cows observed before inoculation and five months after it was not confirmed in further examinations.
The causative agent was not found in small mammals (369 tested), neither in ectoparasites (82 tested ticks, 663 mites, 57 tleas
and 73 lice). The possible source of intection of cattle in the studied rearing is discussed in the contribution.

coxicllosis: Coxiella burnetit: catle: Agriculiral Co-operative Zborov

ABSTRAKT: V rokoch 1996 az 1997 bol sledovany vyskyt koxielozy v okrese Bardejov. Pripad zmetania a dva pripady
retencie sekundin u dojnic v Rolnickom druZstve (RD) Zborov v aprili 1996 a zistené aglutinainé protilatky proti Coxiella
burnetii v 33 % stada (328 krav), z ktorého ticto zvieratd pochddzali, boli podkladom pre hromadné ockovanie hovadzieho
dobytka vakcinou Bodibion a.u.v. v maji 1996. Pripady Q horicky u ludi tu zaznamenané neboli. U deviatich testovanych
zamestnancoch kmenovej farmy Zborov neboli zistené ani protilitky proti C. burnetii. Ku klinickym prejavom koxielozy
u sledovanych zvierat nedoslo, hladina protilitok proti C. burnetii u dlhodobo sledovanych 10 zvierat, ktoré mali v prvom
odbere vysoké hladiny protilitok, sa s postupom Casu znizovala a u niektorych jedincov ku koncu sledovaného obdobia po
osemndstich mesiacoch (oktober 1997) protilitky vymizli. Pritomnost koxiely v mlieku u troch z ésmich testovanych dojnic,
pozorovani pred vakcindciou a pil mesiacov po vakeinacii, nebola pri dalSich vySetrovaniach potvrdena. Povodca nebol
zisteny v drobnych cicavcoch (369 testovanych) a ani v ich ektoparazitoch (testovanych 82 kliestov, 663 roztocov. 57 blch
a 73 v8i). V praci je diskutovany mozny zdroj infekcie hovidzieho dobytka v sledovanom chove.

koxieloza; Coxiella burneti: hovidzi dobytok; RD Zborov

UvoD

Podla Smernic veterinarnej starostlivosti Slovenske;j
republiky — 1. diel (1990) kazdy pripad zmetania do-
macich zvierat podlicha hldseniu a zisfuje sa jeho
povod. V aprili 1996 jeden pripad zmetania, dva pripa-
dy retencie sekundin a pritomnost aglutinaénych proti-
latok proti C. burnetii v 33 % hoviidzieho dobytka
v RD Zborov viedlo k hromadnému naockovaniu tych-

to zvierat v kmenovej farme druzstva Zborov a troch
pridruzenych fariem (Becherov, Chmelova a Stebnik)
vakcinou Bodibion a.u.v. proti Q horiacke. Vakcinaciu
zorganizoval a uskutonil Okresny drad — Odbor §tdtnej
veterindrnej starostlivosti, Bardejov v maji 1996.
Nakolko tu vSak stale hrozilo nebezpecenstvo Sire-
nia koxiely na iné RD, ako aj do volnej prirody, snazili
sme sa v roku 1996 az 1997 nazhromazdit ¢o najviac
udajov, ktoré by mohli viest k objasneniu aktivizacie

* Parually supported by the Scientific Grant Agency - VEGA (Grant No. 2/1251/1994).
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koxielozy v danej cblast. Zistovali sme zdravotny stav
zamestnancov vietkych fariem RD Zborov a séropozi-
tivitu proti C. burnetii u vybranych pracovnikoch far-
my Zborov. Dalej sme sledovali na vietkych farmach
vylucovanie povodcu mlickom u vybranych dojnic
a protilatky proti. C. burnetii u tychto zvierat. Prenika-
nie koxiely do volnej prirody, ktoré by mohlo viest ku
vzniku prirodné¢ho ohniska ndkazy, sme sledovali de-
tekciou patogéna u hlodaveov a ich ektoparazitov na
pastvinach vietkych menovanych fariem a blizkej far-
me Varadka, s ktorou je druzstvo v azkom pracovnom
kontakte.

MATERIAL A METODY
Charakteristika skimanej oblasti

Skumana oblast sa nachadza v severovychodnom ci-
pe Slovenska, v PreSovskom kraji, v okrese Bardejov.
spada do orografického celku Busov. Krajina ma typic-
ky podhorsky raz, nadmorska vyska oblasti sa pohybuje
medzi 300 az 500 m n.m. a tomu zodpoveda aj chlad-
nejsia klima a druhovo chudobnejsia vegetacia. Sku-
many aredl RD Zborov z prevaZnej Casti zaberaju past-
viny pre hovadzi dobytok. Tieto zasahuji vSade do
okrajov listnatych lesov, v ktorych prevlada hrab a lics-
ka. Husté nizinné poschodie okrajov lesov poskytuje
vhodné podmienky pre drobné hlodavcee.

RD Zborov sa skladd z kmenovej farmy v Zborove
a troch satelitnych fariem (Stebnik, Chmelova, Beche-
rov). Okrem hmitovanej produkcie niektorych polno-
hospodarskych plodin (pSenica, zemiaky, krmoviny) je
RD orientované na produkciu mliecka. Ma otvoreny ob-
rat stida hovidzicho dobytka, presuny zvierat medzi
farmami su pravidelné. VSetky zvieratda pochadzaji len
z vlastného chovu, z inych arcilov Slovenska ani zo
zahranicia sa stavy nedopliaju.

Farma Varadka nie je s vyssie spomenutymi farma-
mi administrativne spojena, dopliuje si viak od nich
stavy zvieral.

Vysetrovanie l'udi a hoviidzieho dobytka na protilatky
proti C. burnetii

Na protilatky proti C. burnetii sme vySetrovali jed-
norazovo len vybranych zamestnancov kmenovej far-
my. Doraz sme kladli na testovanie protilatok v sérach
hovidzicho dobytka, ktoré pochadzali z kmenove) a sa-
telitnych fariem. VySetrili sme aj séra Siestich kusov
dobytka od Siestich sikromnikov zo Zborova.

VySetrovanie mlieka dojnic na infekciu C. burnetii

Pre sledovanie vylucovania koxiely v mlicku sme
zvolili zvierata. ktoré mali vysoké titre protilitok proti
C. burnetii. U zvierat, kde sme pritomnost patogéna
v mlicku dokazali, sme vylucovanie sledovali v opako-
vanych odberoch. Vzorky mlicka boli vySetrené od
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dsmich dojnic z farmy Zborov pred ockovanim v maji
1996 (7 kazdého kusa jedna vzorka) a 7 tejto ako aj
z ostatnych pridruzenych fariem, aj po o¢kovani proti
C. burnetii, v oktoberi 1996 a 1997 (12 dojnic). Niektoré
vzorky boli vySetrené opakovane: 5 — dvakrat, 3 — trikrat.

Koncentrované mliecko sme inokulovali intraperito-
nedlne (1. p.) vzdy do Siestich bielych neinbrednych
mysi. U troch mySi sme infekeiu monitorovali priamo
v niteroch zo slezin na 7. den po injikovani farbenim
podla Gimenéza a u zostavajicich troch mySiek proti-
latkovou odpovedou na treti tyzden po inokulacii vzo-
rick mlicka. Pri vySetrovani vzoriek mlieka odobratych
pred vakcindciou sme uskutocnili aj jednu opakovanu
pasaz zo slezin mysi usmrtenych 7. den po inokulacii
vzoriek mliek.

Odchyt hlodavcov a ich vySetrenie na infekciu C.
burnetii

Drobné cicavee sme odehytivali do Zivolovnych pasci
typu Chmela. Po ich roztriedeni podla lokalit a druhov
(oddelene mySovité a hraboSovité) asi po 30 zvierat do
prepravnych klietok sme ich transportovali na Virolo-
gicky ustav v Bratislave. Tu, po usmrteni odberom krvi
2 retroorbitalneho sinusu. sme ziskané vzorky krvi
spracovall na séra. Z cicaveov sme dalej odobrali ckto-
parazity a vypitvali sleziny. Pritomnost koxiely u hlo-
davcoch sme zistovali na bielych mySiach tym istym
sposobom ako pri vySetrovani vzoriek mlicka - sledo-
vanim protilatkovej odpovede a priamym nalezom pa-
togéna v slezine. Subpasaz sme viak nerobili.

Odchyt kliestov a ich vySetrovanie na infesticiu
rickettsiami

KlieSte sme odchytivali Smykanim biclej pokryvky
po vegetacii. Po ich roztriedeni do druhov a jednotli-
vych vyvinovych Stadii sme ich otestovali na premore-
nie rickettsii haemocytovym testom (Rehacek a i,
1971). Z kliestov sme dalej pripravovali 10% suspenzie
vo fyziologickom roztoku, ktoré sme naockovali i. p. do
bielych mysi. u ktorych sme pritomnost C. burnetii do-
kazovali tym istym sposobom ako v pripade detekcie
agensu u hlodaveoch.

VySetrovanie ektoparazitov z drobnych cicaveov na
premorenie s C. burnetii

Z ektoparazitov zozbieranych zo zvierat sme po ich
determindcii pripravili skupinky po 10 az 50 jedincoch.
7 nich sme 10% suspenzie vo fyziologickom roztoku
injikovali i. p. do bielych mysi, u ktorych sme infekciu
dokazovali tym istym sposobom ako v pripade vyset-
rovania odchytenych kliestov z vegetacie.

Pouzité sérologické metody

Protilatky proti C. burnerii v sérach Tudi. hovidzicho
dobytka, divozijucich hlodaveov a bielych mySi, ktoré
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L. Konfirmacia sérologického vysetrenia 10 vybranych vzoriek hovadzieho dobytka pred vakcindciou proti C. hurnetii v miji 1966 (titer
I © 64 v MAR) - Confirmation of serological examination in 10 selected samples of cattle before inoculation against C. burnetii (titre | : 64

in MAR)
1:16 1 32 164 1:128 1:256 1’812 1:1024 1:2048
MAR faza' | 2 3 2 1
faza 1l | 2 3 2 1 |
KFR fiza 11 3 4 1
122000 14000 I - 8 000

ELISA p 1 7

MAR = metoda mikroaglutindcic = method of microagglutination

KFR = komplement fixacny test — complement-fixation test

iph:lsc

boli ockované suspenziami z ektoparazitov a vzorkami
mlicka, sme vySetrovali metédou mikroaglutinicie
(MAR) a ELISA. V pripade konfirmacie prvého testo-
vania protilatok u hovidzieho dobytka aj komplement
fixatnym testom (KFR). Vietky antigény pouZité v tych-
to testoch boli pripravené na Virologickom ustave SAV
v Bratislave. V sérologickych reakeiach boli pouzité
korpuskularne antigény C. burnetii kmena Nine Mile
vo faze II (resp. I). Pre MAR sme pouzili antigén prip-
raveny podla Fiseta a1 (1969), pre KFR antigén
pripraveny podlaSchrameka ai. (1972) a v ELISA
teste antigén pripraveny podla Ormsbee (1962). Za-
kladné titre sme stanovili v MAR 1 : 16, v KFR | : 8
a v ELISA 1 :500.

VYSLEDKY
Sledovanie zdravotného stavu zamestnancov RD Zborov

Zdravotny stav zamestnancov RD Zborov zistovany
hlavne retrospektivne, pred a najmi po zmetani u doj-
nice na farme Zborov, ako aj po cely ¢as rokov 1996
az 1997 nepreukadzal. Ze by medzi nimi doslo k vyskytu
Q horicky a protilitky proti C. burnetii neboli zistené
ani u deviatich pracovnikoch farmy.

Sledovanie dynamiky protilitok proti C. burnetii
u hoviidzieho dobytka

Zmetanie u jednej dojnice a retencie sekundin
u dvoch krav zistené v aprili 1996 na farme Zborov
podla pritomnosti aglutinaénych a komplement fixac-
nych protilatok v ttroch 1: 32 a 1 : 8 viedlo k vyradeniu
tychto zvierat z chovu. Stado hoviadzieho dobytka tejto
farmy v pocte 328 ks malo aglutinaéné protilatky proti
C. burnetii: 27 zvierat — 1 : 16,23 - 1:32a 12~ 1 : 64.
Z 39 zvierat vySetrenych z fariem Stebnik a Chmelova,
Styri (10 %) mali protilatky proti C. burnetii v MAR
v titroch | : 16. Sérologické vySetrenie na farme Zbo-
rov sme zopakovali u 10 zvierat s titrami aglutinac-
nych protilatok I : 64 komplement viaZicou reakciou,
ELISA testom a kedZe pre dobytok su typické protilat-
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ky proti C. burnetii vo faze 1 aj v MAR s antigénom
vo faze I (tab. I).

Na zaklade tychto vysledkov boli v maji 1996 viet-
ky sérologicky negativne i pozitivne jedince hovidzie-
ho dobytka na RD Zborov ockované proti C. burnetii
vakcinou Bodibion, a. u. v. (Mevak, Nitra, Slovenska
republika) divkou 5 ml/ks v kmefiovej farme Zborov
a po 2 ml/ks v ostavajicich troch satelitnych farméch.
V mdji 1997 boli ticto zvierata revakcinované. Vakci-
nicia pokracovala u novonarodenych teliat v roku 1996
a 1997 od veku troch mesiacov.

Pritomnost protilatok v sérach hoviidzieho dobytka
sme dalej sledovali v oktobri 1996 a 1997 na vietkych
farméach a v novembri 1996, vo februari a v maji 1997
na farme Stebnik, ktord sa ukazovala ako najviac kon-
taminovana koxielou. Ziskané vysledky (tab. 1) ukaza-
l1, Ze titer protilatok postupom casu klesal a u niekto-
rych jedincoch sme protilatky v oktobri 1997 uz ani
nezaznamenali, a to aj u takych zvierat, ktoré boli v ro-
ku 1996 séropozitivne. Klinické priznaky koxielozy u sé-
rologicky negativnych ako aj u pozitivnych zvierat po-
zorované neboli. Séra Siestich kriav od sikromnikov
boli bez protilatok proti C. burnetii.

Sledovanie vylu¢ovania koxiely v mlieku dojnic

Zo vzoriek mlicka od 6smich dojnic na farme Zbo-
rov testovanych pred vakcindaciou v maji 1996 sme ko-
xielu nepriamo zistili v mlieku troch dojnic: u mysi
ockovanych tymito vzorkami sme sice C. burnetii 7. dei
v slezindch nepozorovali, ale nasledna pasaz zo slezin
vyvolala u mysi protilitkovi odpoved v MAR v titroch
1 : 16 az 128. Opitovné vysSetrenie siedmich vzoriek
z vysSie spomenutych dojnic v oktébri 1996 neviedlo
opat k manifesticii koxiel v slezinich mysi, vyustilo
viak znovu v tych istych troch vzorkach ako v maji
1996, vytvorenim protilatok v titroch 1 : 64 az 256.
Koxielu sme sa snazili dalej preukdzat v mlieku 17 sé-
ropozitivnych dojnic v oktébri 1997 (farma Stebnik se-
dem, farmy Chmelova a Zborov po pil vzorkich). Sest
vzoriek bolo opakovanych a pochadzalo zo skupiny
dojnic, z ktorych sme u troch zistili koxielu pred aj po
ockovani v roku 1996. VySetrenie na pritomnost proti-
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11 Sledovanie séropozitivity C. burnetii u hoviidzicho dobytka na RD Zborov po vakcinden proti koxieloze

Investigation of seropositivity

of C. burnetii n cattle in the Agricultural Co-operative Zborov after oculation agaimst coxiellosis

Farma' Zviera® Okt 96 |Nov. 96 [Febr. 97| Maj" 97

Okt 97

Protilatky-titre/pocet zvierat’

172710*
6/8/9

Zborov tefata?
dojnice?

dojnice

3/6/6

MAR 128(1). ELISA (1 : 500)
MAR 16(4). 32(1). 64(1). ELISA (1 : 500y
MAR 16(3): ELISA (1 : 500)

Stebnik dojnice 70 | 777 Yl 3/6/6

37319

OKL. 96-MAR 16(4). 32(2), >256(1).
ELISA | 000(3). 2 000(2). 4 000(2)
Nov. 96-MAR 16(2), 32(2), 64(1). 128(1). >256(1)
ELISA 2 000(1). 4 000(2). 8 000(4)
Feb, 97-MAR 16(3). 64(2). 256(2)
ELISA 1 000(3). 4 000(2). 8 000(2)
M) 97- MAR 1601, 64(1), 256(1)
ELISA 1 000(1). 2 000(1), 4 000(2), & 000(2)
Okt 97-MAR 16(3)
ELISA (1 : 500)

Chmelovia dojnice 8/5/10

27218 Okt. 96-MAR 16(6). 32(1). 64(1)

ELISA 500(2). 1 000(2). 4 000(1)
OKU 97-MAR 16(1). 32(1)
ELISA (1 : 500)

Becherov jalovice® 0/0/10

0/0/10

negativne®

* = pocet pozitivnych v MAR/pocet pozitivnych v ELISA/celkovy pocet testovanych zvierat

i ELISA/total number of tested animals
MAR = metoda mikroaglutinacie — method of microaglutination

number of positive in MAR/number of positive

Ig, 2 1 i 5 6 7 3
farm, “animal, “calves. “dairy cows. “heifers, "May. “anubodies-tters/number of ammals. ‘ncg:m\c

latok aj na manifestaciu koxiel v slezine bolo v tomto
Case uzZ negativne.

VySetrovanie drobnych cicavcov, klieStov a inych
ektoparazitov na premorenie s C. burnetii

Z aredlu RD Zborov a farmy Varadka sme na pre-
morenie s C. burnetii celkove vySetrili 349 drobnych
hlodavcov: z farmy Becherov 73, Chmelovi 56, Steb-
nik 91, Zborov 92 a Varadka 37. Dominantnym dru-
hom bol Apodemus flavicollis — 165, pred Apodemus
agrarius — 90, Clethrionomys glareolus — 69, Microtus
arvalis — 23 a Apodemus microps — dva jedince. Vietky
vySetrenia boli negativne.

Klieste sme v Studovanej oblasti zbierali poc¢as troch
expedicii v oktobri 1996, v mdji a v oktobri 1997.
V jesennych zberoch sme klieSte nenasli. v maji 1997
sme celkom zozbierali 82 imag Ixodes ricinus (48 samic
a 34 samcov): v lokalite Becherov — 34, Stebnik - 9
a Zborov — 39. V klieStoch sme C. burnetii ani iny
organizmus z triedy Rickettsiales nezistili.

Z celkového poctu 773 testovanych ektoparazitov
zozbieranych z hlodavcov bolo 10 lariev a nymf kliesta
1. ricinus, 57 blch, 663 roztocov, prevazne druhu Lac-
laps agilis a 73 v§i. Zaparazitovanych bolo 94 % hlo-
davcov v maji a S1 % v oktobri, pricom na jedného
hostitela pripadlo priemerne 3.4 ektoparazitov v maji
a 11,6 v oktébri. Pocty klie§tov boli rizke, lebo v tom-
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to biotope nie su hojné, a tiez preto, lebo mikromama-
lia boli po odchyte tri az pat dni drzané v prepravnych
Khietkach, poc¢as ¢oho ich mohli nakimen¢ larvy a nym-
fy kliestov opustt.

DISKUSIA

Prvé udaje o vyskyte C. burnetii na vychodnom Slo-
vensku uverejnil Pospisil (1956). ktory sledoval
pritomnost komplement viazicich protilaitok u doma-
cich zvierat a ludi. Hoviidzi dobytok reagoval pozitivne
v 9.5 %, ovee v 8.6 %, u dojicov a krmiCov séropozi-
tivnych zvierat sa nash protlatky v 9.7 %, v kontrolnej
skupine Tudi iba u 1.6 %. Na zdklade komplexného vy-
Setrovania premorenia domdacich zvierat koxiclou na
Slovensku Gmitter (1961) ukazal, ze hlavnym pra-
menom infekcie na vychodnom Slovensku su ovee.

Prvé spravy o Q horacke na severovychodnom Slo-
vensku st 7 okresu Bardejov. Skupina 33 polnohospo-
darskych pracovnikov z tohto okresu sa zaciatkom aprila
1962 infikovala pocas niavitevy polnohospodarskych za-
riadeni na zipadnom a strednom Slovensku (Jan ok
a i, 1964). Zakratko vypukla epidémia Q horucky
u oSetrovatelov hovidzieho dobytka na hospodarskom
dvore v Keckoveiach, okres Svidnik a preniesla sa na
SM vo Svidniku (Fri¢ova ai. 1967). V dalgich ro-
koch v tejto oblasti neboli zaznamenané epidémic ani
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sporadické pripady Q horacky 1 tym ale nevyluCujeme
moznu cirkuliciu C. burnetii v prirode alebo maparen-
tne v populiciach hospodarskych zvierat.

AJ ked na zaklade negativneho vysledku serologic-
kého vySetrenia na brucelozu (PA a KFR). chlamydio-
zu (KFR) a IBR (ELISA) a pritomnosti aglutina¢nych
a komplement fixa¢énych protilatok proti C. burnetii
predpokladame. Ze zmetanie a retencia sekundin u doj-
nic na farme Zborov boli zapri¢inené prave C. burnetii,
nemozeme vylucit aj iné priciny. Ako sa vSeobecne
udava, koxiela najmit v poslednom mesiaci gravidity,
aj ked sporadicky. moze vyvolal zmetanie u krav. Ako
uvadza Little (1983), kravy aj napriek velkému
mnozstvu koxiel v placente, pripadne v mlicku, m6zu
rodil plne vyvinuté zdravé telata, pricom infekcia ne-
ovplyviiuje ani hmotnost ani laktaciu rodiacich zvierat.

KedZze sme protilatky proti C. burnetii metédou
MAR a ELISA testom pil mesiacov po ockovani zvie-
rat na jednej zo Styroch sledovanych fariem (Becherov)
nenasli. ¢o je po tomto Case u vakcinovanych zvierat
normilne (Sadecky ai. 1974). domnievame sa. 7¢
protilatky zisten¢ v ostatnych farmich si odrazom pri-
rodzene) infekeie, a nie odpovedou na vakcinaciu. Pre-
toze u tychto zvierat dochadzalo postupne k znizova-
niu hladin protilatok a patogén sa s odstupom casu uz
v mlicku nezistil ani nepriamo pritomnostou protilitok,
je zrejmé. ze ochrana pred infekciou C. burnetii sa
uskuto¢nila bunkami sprostredkovanou imunitou.

V sledovanej oblasti sa fauna drobnych cicaveov
a ich ektoparazitov principialne nelisi od ostatnych ob-
lasti Slovenska. Je tu viak nizsi vyskyt ¢o do druhu
a poctu kliestov, ¢o by mohlo nepriaznivo ovplyvnil
vyskyt C. burnetii v teréne, ale pre manifestaciu Q ho-
riacky to nemusi byt podstatné, pretoze v inych lokali-
tich Slovenska podobného charakteru, sme pritomnost
koxiely dokazali (Rehacek ai., 1991). Ak hodnoti-
me vyskyt kliestov v tejto oblasti, je zreymé. Ze nielen
jarnd, ale aj jesennd vina vyskytu 1. ricinus je tu velmi
nizka az nulova (jesen). V porovnani s inymi lokalita-
mi Slovenska sa tu nevyskytuje rod Dermacentor
a Haemaphysalis, ktorych druhy si v nicktorych loka-
litich na juhu vychodného Slovenska hojné.

Co bolo zdrojom koxiclovej infekcie hoviidzicho do-
bytka zostava nezodpovedané. Vynara sa tu nickolko
hypotéz:

1. C. burnetii bola v pitdesiatych rokoch zavlecend
oveami z Rumunska do juzného Polska, okres Gorlice
(Wojciechowski. 1959) hraniciacej priamo s lo-
kalitami, kde sa v sicasnosti zaznamenali séropozitiv-
nc kusy hovidzicho dobytka. Je mozné, Ze sa v tomto
case pozdlz polsko-slovenskych hranic vytvorilo pri-
rodné ohnisko koxielozy, ktoré tu roky latentne perzis-
tuje a len zmetanie u kravy a sérologické vySetrenie
stad hov. dobytka na RD Zborov spésobili, ze bolo
odkryté. Cirkulujuca koxiela v tejto oblasti mohla po-
stupne stracat svoju virulenciu, takZe uz nebola schop-
ni u domacich zvierat, ktoré tu chovaji, najmi ovee
a kravy, vyvolal zjavné priznaky koxielozy. ani sposo-
bit ochorenie Tudi. Existencia takych oslabenych kme-
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nov C. burnetii bola preukizand izolaciou povodcu
7 mlicka dojnic na strednom Slovensku a v Ceskej re-
publike (Kocianova ai., 1993).

2. Juzne od skimanej krajiny sa rozkladaji oblasti,
v ktorych bola pritomnost povodeu aj koxiel6za samot-
nd uz v minulosti dokdzana (Mittermayer ai. 1964;
Fric¢ova ai, 1967; Rehdacek ai., 1976, 1991). Je
mozné, ze prirodzenou cestou, prostrednictvom volne
zijucich zvierat a ich ektoparazitov. najmi kliestov, moh-
la byt do nami sledovanej lokality opitovne zanesend.

3. Koxiela mohla byt zavleCena hlavne zo Zakarpat-
ska na Ukrajine. kedZe tato oblast je povazovana za
endemicku oblast vyskytu Q horicky (Maksimo-
vich a i, 1995). Okrem sposobu zanesenia Koxiely
stavoveami a klieStami, ako je uvedené v predchadza-
jicom bode, mozu vychodné Slovensko kontaminovat,
napr. havrany, ktor¢ k nam prilictavaja prezimovat z juhu
Bicloruska, Ukrajiny a az stredného Povolzia (Raj-
sky. 1986). Protilatky proti C. burnetii u havranov na
uzemi Slovenska dokdazaliRajsky (1986)a Kocia-
nova (1988).

4. Na ziklade naSich dlhoro¢nych skusenosti, za naj-
CastejSiu cestu prenosu nikazy do sledovanej oblast
povazujeme zavlecenie koxiely prostrednictvom infi-
kovanych domicich zvierat (ovca, koza, hovidzi doby-
tok), ktoré¢ sa z oblasti zamorenych koxielou dostavaju
legalnou ale 1 nelegalnou cestou bez podrobenia patric-
nej veterinarnej kontrole do koxiclou nekontaminova-
ného prostredia (Literdk a Rehdacek, 1996). Ta-
1o posledne uvedeni moznost, aj ked pre fiu v nasom
pripade nemame priamy dokaz, povazujeme za najprav-
depodobnejSiu,

Addendum

V prvom polroku 1998 sme dotazom na Okresnom
urade — Odbor veterinarnej starostlivosti v Bardejove,
a tiez priamo na RD Zborov zistovali, ¢i na jednotli-
vych farmach nedochiadza k ochoreniu zvierat alebo
zamestnancov RD, ktoré by mohlo byt koxiel6zou, resp.
Q horackou. Odpoved bola jednoznacne negativna. Dalej
sme koncom aprila vySetrili hemocytovym testom na
pritomnost C.hurnetii 294 imag klieSta 1. ricinus (Zbo-
rov — 100, Chmelova — 42 a Becherov — 152 jedincov).
Tiez s negativnym vysledkom.
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DISTRIBUTION OF HEAVY METALS IN CALF ORGANS"

DISTRIBUCE TEZKYCH KOVU V ORGANECH TELAT

D. Horky', J. llek’, A. Pechova’

: Department of Histology and Embryology, Faculty of Medicine, Masaryk University,
Brno, Czech Republic

% Ruminant Disease Clinic, F aculty of Veterinary Medicine, Veterinary and Pharmaceutical
University, Brno, Czech Republic

ABSTRACT: The distribution of heavy metals and their localisation in cells and tissues of some calf organs were determined
by a modified histochemical method employing light microscopy. The metals were administered, singly or in combination,
orally or subcutaneously. Experiment | included 32 calves of both sexes, three months old, which were allocated to seven
groups: six received Cd (two groups), Zn, Cd and Zn, and Cd and Se (two groups) and one group was a control one. In
experiment I1. 21 bulls. aged three months. were allocated to four groups: three were given Cd. Cd and Cu, and Cd and Zn,
respectively, and one group was a control one. In experiment I, samples of liver, kidney, pancreas, myocardium, small
intestine, diaphragm, ovary, testes, oviduct, vesicular gland and skeletal muscle were collected for examination. In experiment
II. sampling was reduced to liver, kidney, pancreas, testis, diaphragm and small intestine. The method was based on the
detection of heavy metal sulphides developed by a modified procedure using a hydroquinone developer. Heavy metals first
changed into sulphides by the action of gaseous hydrogen monosulphide in a fixation medium and then, during developing,
silver was reduced on sulphide molecules and thus made the accumulated metals visual in the light microscope as dark
granules. In experiment I, the highest amounts of granules were present in the samples of liver, small intestine and vesicular
gland of all the exposed groups; in experiment II, the most alfected organs were livers, kidneys and small intestines. The
other organs showed levels approaching detectability or no findings with the use of this method.

xenobiotics: cadmium: zine; selenium; copper; localisation in tissues and cells

ABSTRAKT: Madifikovanou histochemickou metodou byla stanovena distribuce tézkych kovi a jejich lokalizace v buikich
a tkanich nékterych organa telat ve svételném mikroskopu. Tézké kovy byly podiaviny ve dvou experimentech bud® samostatng,
nebo v kombinaci injek¢né, a nebo per os. 1. experiment: 32 telat obojiho pohlavi ve véku tfi mésicu bylo rozdéleno do Sesti
skupin, jimZ bylo aplikovino Cd (dvé skupiny) v razné vysoké divee, Zn, Cd + Zn, Cd + Se (dvé skupiny). jedna skupina
byla kontrolni. II. experiment: 21 byc¢ki ve véku tii mésict bylo rozdéleno do Etyf skupin, které dostavaly Cd, Cd + Cu, Cd + Zn.
Ctvrtd skupina byla kontrolni. U I. experimentu byly odebriny vzorky jater, ledviny, pankreatu, myokardu, tenkého stieva,
brinice. ovaria, testes, tuba uterina, glandula vesiculosa, kosterniho svalu. Ve Il. experimentu byly odebriny vzorky jater,
ledviny. pankreatu. varlete, brinice a tenkého stieva. Pouzitd metodika je zaloZena na principu prikazu sulfida téZzkych kova
pomoci modifikovaného fyzikilniho vyvolivini hydrochinonovou vyvojkou. TéZké kovy se pasobenim plynného sirovodiku
ve fixaénim médiu méni na sulfidy, na jejichZz molekulich se pfi vyvolivini redukuje stfibro. Jeho loZiska jsou patrna ve
svételném mikroskopu jako tmavy granulirni produkt. V experimentu | bylo nejvétsi mnozstvi reak¢éniho produktu pfitomno
u viech skupin v jitrech. tenkém stfevé a glandula vesiculosa, ve Il. experimentu v jatrech. ledvinich a tenkém stievu.
V ostatnich orginech byl obsah reakéniho produktu na hranici detekovatelnosti. popiipadé nebyly tézké kovy touto metodou
prokazatelne

xenobiotika: kadmium; zinek; selenium: lokalizace ve tkanich a buiikdich

INTRODUCTION their localisation in tissues and cells. The detection of
heavy metal binding sites in cells was facilitated only

The presence and content of heavy metals in animal  after suitable histochemical methods were developed.
and human organs have formerly been determined  The first technique used by Timm in 1958 was later
using biochemical methods. This approach made it pos-  modified (Timm, 1963; Danscher, 1981) and
sible to assess the total amount of heavy metals but not  eventually adapted to serve the requirements of elec-
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tron microscopy (Kodama et al., 1993). This was in
much use in the 70s and 80s and recently it has been
combined with biochemical methods to allow quantita-
tive assessment. Using histochemical methods, the dis-
tribution of heavy metals in mammalian organs has
been demonstrated under physiological conditions as
well as after experimental administration (for review
see Danscher, 1981: Danscher et al, 1994:
Ficek, 1994; LiJin et al., 1995 and others) or in-
gestion (Martin etal, 1994; Cigiankova et al,
1994; Watanabe and Endo, 1991; Tanaka et
al., 1995). It should be mentioned that the majority of
studies on the effects of heavy metals on animal organs
and their function has been carried out in small labora-
tory mammals or birds (Ahn and Park, 1995; Fa-
rina etal, 1996; Dean etal, 1991; Fahim etal.
1993; Maretta et al, 1995; Theocharis etal,
1991; Behne, 1996) and only occasionally in dogs
(Hamada etal., 1991; Patra and Bose, 1990),
calves (O'Toole and Raisbeck, 1995), sheep
(Smyth et al., 1990), bulls (Cigdankova et al,
1994), foetal tissue (Abdelrahman and Kincaid,
1993) and exceptionally in human accessory embryonic
organs (Berlin etal., 1992).

Recently, studies concerned with the distribution of
heavy metals in and their effects on cell populations in
vitro have appeared (Jiang etal, 1996; Markov et
al., 1992; Bucio etal, 1995; Palkovicova ctal,
1995). Since data on the distribution and accumulation
of heavy metals in organs and ussues of large farm
animals have been sparse, we designed a study. which
was supported by the Grant Agency of the Czech Re-
public, grant No. 507/95/0531, with the aim to provide
histochemical evidence of the presence of heavy metals
in selected organs of calves fed on a diet containing
Cd, Zn, Se and Cu and to compare the results with the
quantitative findings reported elsewhere.

MATERIAL AND METHODS

The distribution of heavy metals and their localisa-
tion in the cells of selected organs and tissues of calves
was studied in two experiments.

Experiment I: 32 calves of both sexes received.
singly or in combination, Cd, Zn, Se and Cu during
a period of 94 days from age two to 14 weeks. Cad-
mium was given to all groups as CdCl, in their diet,
zinc (Zindep) at a subcutaneous dose of 0.8 ml/10 kg
live weight and selenium (Selevit) at a subcutaneous
dose of 20 ml/100 kg live weight. The experimental
animals were allocated to 7 groups:

Group | (7 animals) — received 1 mg Cd/animal/day
and 2 doses of Zindep,

Group 2 (3 animals) — received 2 doses of Zindep,
Group 3 (2 animals) — received | mg Cd/animal/day
and | Selevit dose,

Group 4 (6 animals) — received 1 mg Cd/animal/day,
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Group S (3 animals) — received 2 mg Cd and | Selevit
dose,

Group 6 (3 animals) — received 2 mg Cd/animal/day.
Group 7 (8 animals) — controls. The calves were fed on
an diet equal to the experimental one but without heavy
metal addition.

The average weight of animals at the end of the
experiment was: control group, 100.3 kg; groups re-
ceiving Zn, 101 kg: groups given Cd and Zn, 94 kg.

Experiment II: It included 21 bulls, allocated to
4 groups, receiving heavy metals in a period of 92 days
from age three to 16 weeks. Cadmium, as CdCl,. was
given at a dose of S mg Cd/kg feed dry weight, copper
(Cu Bioplex) at a dose of 10 mg/kg feed dry weight
and zinc (Zn Bioplex) at a dose of 100 mg/kg feed dry
weight. The intake of heavy metals increased as the
growing bulls consumed more feed.

Group 1 (6 animals) — received 5 mg Cd/kg feed dry
weight. The total amount of Cd was 900 mg.

Group 2 (6 animals) — received 5 mg Cd/kg feed dry
weight and Cu Bioplex. The total amounts of Cd and
Cu were 900 mg and 1.8 g, respectively.

Group 3 (6 animals) — received 5 mg Cd/kg teed dry
weight and Zn Bioplex. The total amounts of Cd and
Zn were 900 mg and 18 g, respectively,

Group 4 (3 animals) - received equal feed rations but
without heavy metal addition.

The average weight of animals at the end of the
experiment was: control group, 146 kg: Cd-Cu group.
133.6 kg: Cd-Zn group, 140 kg: Cd group, 139 kg.

For histochemical examination in experiment I,
liver. kidney. pancreas, myocardium, small intestine,
testis or ovary, diaphragm, oviduct, vesical gland.
skeletal muscle and prostate gland samples were col-
lected. In experiment 1, after preliminary evaluation of
the results from experiment I, the number of organs
sampled for examination was reduced to liver, kidney,
small intestine, pancreas, diaphragm and testis.

Immediately after collection, the samples were fixed
for 24 hours in 10% formaldehyde solution saturated
with hydrogen monosulphide, then washed twice for
24 hours in 300 mmol/l saccharose with sodium azide
and embedded in paraffin. Sections were subjected to
a modified hydroquinone developer with AgNO;y but
no subsequent incubation in 5% sodium thiosulphate or
additional staining were performed.

RESULTS

Experiment I

Heavy metals presented as dark granules of reduced
silver in the tissues examined. In the liver, they ap-
peared in all experimental groups but in different
amounts. Administration of CdCl, and Zn resulted in
the presence of granules in the nuclei and cytoplasm of
hepatocytes of the liver plates situated close to the cen-
tral vein and of individual cells near the periphery of
the lobule (Fig. 1). Granule distribution was irregular,
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. Reduced silver granules in a liver lobule.
Calves received 1 mg CdCl, and Zn. 380x

2. Granules in the liver plates. Calves received
I mg Cd; 380x

3. Part of a liver lobule. Dark granules in hepa-
tocytes. Calves received | mg Cd and Se: 380x
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some lobules showing the absence of granules. Follow-
ing administration of CdCl, at | mg doses, increased
amounts of granules were observed in all hepatocytes
in which granules accumulated in nuclei. The largest
amounts were seen in hepatoeytes close to bile capil-
laries (Fig. 2). Due to this, liver plates could be clearly
distinguished. As in the combined Cd and Zn adminis
tration. the majority of reduced silver granules were
found near the central vein but some granules were
observed in all the lobules

Even larger amounts of reduced silver granules were
seen in hepatocytes after combined administration of |
mg CdCl, and Se. The granules filled nearly the whole
cytoplasm and, in the arca close to the central vein, caused
that individual cells could not be distinguished (Fig. 3).
The radial pattern of the sponge-like texture of lobular
liver plates was clearly marked. The number of granules
eradually decreased towards the periphery of lobules.

The highest amounts of granules were seen in the

liver after administration of 2 mg CdCl, (Fig. 4). The

granules accumulated in the cytoplasm completely
masked the nuclei and liver plates appeared as nearly
homogencous cords connected with anastomoses. The
cords converged towards the central vein of the lobule.
Light stripes involving sinusoids were seen between
liver plates. The number of granules gradually decreased
towards lobule peripheries and the borders between adja-
cent lobules could be discerned. Occasional granules were
also observed in major connective tissue septa (Fig. 4)
In the gl. vesiculosa, a small amount of granules was
recorded after administration ol a combined dose of 1
mg CdCl, and Se (Fig. 5). The metals were accumula-
ted mainly in the nuclei of glandular epithelium and in
interstitial connective tissue: in the latter they produced
foci by aggregation and a change in colour by diffuse
distribution of reduced silver granules. The combined
doses of 2 mg CdCl, and Se were followed by large
amounts ol granules accumulated in the glandular cells
and interstitial connective tissue of the vesicular gland
(Fig. 6). The presence of heavy metals led 1o a reduc-

4. A hiver lobule with hepatocytes completely
hlled with reduced silver granules. Calves re
cerved 2 mg Cd, 380x

5. Part of the capsule and glandular wibules of
the glandular vesiculosa. Glandular cells show
black nucler and connective tissue 1s tinged by
diffusely distnibuted granules. Calves received
I mg Cd and Se: 380x
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6. Part of the capsule and glandular tubules
of the vesicular gland with granules hlling
the cells: connective tissue is tinged by dif-
fusely distributed granules. Calves received
2 mg Cd: 150x

7. Part of the capsule and glandular tubules of
the glandular vesiculosa: granules in the
groups of glandular cells and connective tissue
with diffusely distributed granules. Calves re
ceived | mg Cd and Zn; 850x

8 Small instestine mucosa. Diffusely distrib-
uted granules in the epithelium of crypts; gran-
ules in the nucler of enterocytes. Calves re
ceived | mg Cd and Se: 150x
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ton in the epithelial layer and o the effacement of
intercellular boundaries. The connective tssue of pli-
cac was completely filled with granules and acquired
black tinge: interstitial connective tissue was also ho-
mogencously impregnated with the granules.

Following administration of 1 mg CdCl, and Zn,
granules were always accumulated in a group of seve-
ral glandular cells, in the adjacent area of the glandular
tubule wall and in the connective and muscular tissue
of the gland (Fig. 7): in the latter. apart from a tunge
produced by diffuse distribution of granules, dark foci
could also be secen.

In the small intestine mucosa after combined doses
of I mg CdCl, and Se, granules were present predomi-
nantly in the nucler and cytoplasm of Lieberkuhn’s
crypts (Fig. 8) and in the nucler of enterocytes of the
villus wall. The lamina propria mucosae and tela sub-
mucosa were free from any granules.

From the remaining organs, the admnistration of
heavy metals at the doses mentioned above produced

Y
,,1":::} ”»

only diffuse reactions in the prostate gland, diaphragm
and skeletal muscle, in which heavy metals were pre-
sent at levels approaching detectability failing to give
consistent results: the kidney, myocardium, pancreas,
oviduct and ovary showed no presence of reduced sil-
ver granules at all.

Experiment 11
The administration of increased doses of heavy me-

tals, singly or in combination, invariably resulted in
ive accumulation of granules in the Kidney and

liver.

A combination of CdCl, and Cu produced the pre-
sence of granules in all hepatocytes but in amounts
greatly varying between adjoimning lobules (Fig. 9).
Some of these contained only labelled nuclei and thus
liver plates were poorly discernible. other hepatocytes
accumulated granules also in the cytoplasm.

9. Liver parenchyma with lobules difterently
tinged by the presence of reduced silver gran-
ules. Calves received S mg Cd and Cu: 150x

10. Part of the renal cortex with the renal cor
puscle and proximal and distal wbules of the
nephron. Dark foct of reduced silver granules
Calves received 5 mg Cd and Cu: 850x
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I'he kidney parenchyma, following the dosage men-
tioned above. showed the presence of granules predo-
minantly in the nuclei and nucleoli of cells of the pro-
ximal and distal renal tbules (Fig. 10). In some cases,
granules were also seen in the cytoplasm. thus giving
the cells tinge of varying density. The cells of the outer
parictal layer of Bowman's capsules rarely contained
any granules.

Small mtestine villi and some crypts of Lieberkuhn
(Fig. 1) showed a change in colour due to diffuse
distribution of granules. The nucler of enterocytes were
made distinct by the presence of granules only occa-
stonally but the lamina muscularis was tinged by their
diffuse distribution.

Administration of CdCl, and Zn resulted in granule
accumulation in liver plates situated close to the central
vein (Fig. 12). The amount of granules decreased to-
wards lobule peripheries and the boundaries between
lobules were visible. The connective tissue of major
septa and portobiliary spaces were [ree of any granules.

VET. MED
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In the kidney parenchyma, this metal combination
produced massive accumulation of reduced silver gra-
nules (Fig. 13). These were present in the nucler of all
types of renal tubules in such an amount that it was not
possible to identify nucleoli. The cytoplasm of cells of
the proximal and distal tubules of the nephron was fil-
led with granules completely and the squamous epithe-

lial cells of the parietal layer of Bowman's capsules
were also dark in appearance. Only the cells of the thin
segment of Henle’s loop did not contain any granules.
After administration of Cd alone, granules were ac-
cumulated in all the cells of liver plates both in nuclei
and cytoplasm (Fig. 14).The highest number of granu-
les was seen close to the central vein and hepatocytes
were filled with granules to such an extent that boun-
daries between lobules could not be distinguished

Large accumulation of granules following doses of
Cd was also seen in the nucler and cytoplasm of cells of
the proximal and distal tubules of the nephron (Fig. 15).
The density of granules in nuclei overshadowed the

L1 Part of small intestine mucosa with arcas
darkened by the presence of granules. Calves
received S mg Cd and Cu; 380x

12 Part of liver parenchyma with several
lobules. Hepatoeytes near the central vein are
filled with dark granules. towards the lobule
periphery, the density of granules decreases
Calves recerved S mg Cd and Zn: 150x
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13 Part of the reaal cortex. Granules are accu
mulated i the cells of proximal and distal tu
bules and in nucler of the other tubules of the
nephron. Calves received 5 mg Cd and Zn,
380X

14. Two adjoining hver lobules with hepato-
cytes filled with granules. Calves received Cd.
380x

15, Part of the renal cortex and core. Granules
appear in the nucler of cells of all tubules and
in the cytoplasm of cells of the parietal layer
of Bowman's capsula and in cells of the proxi-
mal and distal tubules. Calves received S mg
Cd: 150x
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nucleoli (Fig. 16) but the cells of adjoining thin seg-

ments of Henle's loop were [ree from any granules.
The other organs examined after administration of
the selected heavy metals showed only shght changes
in colour due to diffuse distribution of granules but the
results were not consistent enough to allow any conclu-

s10ns.

DISCUSSION

The assessment of the presence of heavy metals in
animal tussuc by a histochemical technique was used in
1958 by Timm: since then the method has been modi-
fied by both the author and other researchers ( LiJin,
1995: Danscher et al. 1994: Kodama et al.
1993). This approach has facilitated the detection of
heavy metals in almost all organs and tissues of labo-
ratory animals. However, apart from few data, compre-
hensive information on the presence of heavy metals in
the organs of farm animals has been missing.

In this work, the localisation ol heavy metals was
studied by a histochemical method in the organs and
tissues of calves, average age 3 months, following a pe-
riod of Cd. Zn, Cu and Se administration in single or
combined doses. In agreement with literature data. Cd
was detected in the livers of all exposed animals:
lar results have been reported in rats by Theocha-

simi-

ris etal. (1991). who have found increased levels of

Cd in sera and livers as early as 6 hours after intrape-
ritonecal injection, and by Chishti and Rotkie-
wicz (1993); Hamada ct al. (1991) in cocks and
dogs, respectively. Cadmium also accumulates in the
kidney where it is present predominantly in the cyto-
plasm of cells of the proximal and distal tubules of the
nephron (Hamada et al., 1991: Jiang, 1996) and.
as reported by Ahn and Park (1995). in the brush
border. Cadmium toxicity has been demonstrated by
increased amounts of micronuclei in bone marrow cells
Jagetira and Adiga. 1994). The effects of Cd on
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16. The nuclei and cytoplasm of cells of the
proximal and distal tubules of the nephron
show reduced silver granules. Calves received
S mg Cd: 850x

testes and epididymis (Caflish. 1994) could not be
confirmed by our experiments because the samples of
testes from the bulls fed on Cd-contaminated diet did
not show any Cd accumulation. We cannot argue with
the observations made by Hewet et al. (1993) on
disturbed spermatogenesis in rats or with the data re-
ported by Patra and Bose (1990) in rats which
received Cd intraperitoneally or intragonadally becau-
se. in these experiments. the effects of metals are based
on a difterent mechanism. The absence of reduced silver
granules in the testes as well as a low concentration of Cd
and Se in the vesicular and prostate glands can be ex-
plained by sexual immaturity of the bulls in our study.
There are no literature data on the detection of Cd in
intestine mucosa even if its presence there can be ex-
pected. Our results suggest that cadmium is rapidly
absorbed by the small intestine mucosa and. subse-
quently, transported to and deposited in the liver and
kidneys where, particularly after increased doses, redu-
ced silver granules were observed in nearly all of the
distal and proximal tubules of the nephron. In extracel-
lular structures (interfibrillar and fibrillar components
of connective tissue), the granules accumulated on col-
lagen fibres. which is related to the ability of Cd ions
to bound to sulphate and other acidic groups present in
the amorphous matter covering collagen fibres or to the
heterocyclic groups of proline or hydroxyproline con-
tained in collagen.

The toxicity of selenium has been known since 1993
when 1t was first recorded in cattle grazing on plants
contaminated with high levels of Se. In 1957, selenium
was identified as an essential element in laboratory rats,
chicks and sheep. Its necessity for mammals was dis-
covered in 1973 after defining the structure of gluta-
thion peroxidase. In the same period, papers began to
appear which suggested that selenium compounds had
carcinostatic effects at low levels but were toxic to
humans at high levels (O"Toole and Raisbeck,
1995). Experimental lambs with induced acute Se into-
xication showed clinical evidence suggesting that the
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cardiovascular, respiratory and urinary systems and
lymphoreticular tissue of different organs had been af-
flicted (Smy th et al., 1990). In that study, the histo-
pathological changes were in correlation with the his-
tochemical findings but, interestingly enough, the
authors regarded the impairment as non-specific and
minimal in extent. On the other hand, an insufficient
supply of Se with the diet can produce changes in sev-
cral organs, as shown by the work of Behne et al.
(1996) who reported changes in the size of testes du-

ring sexual maturation in rats but not in adult males of

the first generation. In the fourth generation, however,
testis atrophy. reduction in the size of tubuli seminiferi
and decreased numbers of Sertoli’s cells were recorded.
These changes were reversible and spermatogenesis
was restored after an appropriate diet was introduced.
The affinity of zinc to glandular tissue was used by
Dean etal (1991) to demonstrate the effect of Zn on
the levels of thyroid hormones and cholesterol in chick-
ens. These levels were decreased and histological find-
ings showed a reduction in size of thyroid follicles by
63%. However, the study does not indicate whether
damage to the thyroid gland was direct or mediated.
Fahim et al. (1993) used arginine zinc salts to
sterilise dogs by injecting 0.5 ml of salt solution to the
cauda epididymidis. At 90 days they found azoosper-
mia, atrophy of the rete testis, proliferation of connec-
tive tissue and disappearance of sperm in the epididy-
mis. The authors state that zinc has produced the
changes described but that it is non-mutagenic, non-
-carcinogenic and non-teratogenic. Changes in the ger-
minative epithelium of testes in bulls following a diet
deficient in Zn were described by Cigankova etal
(1994). They found tissue degeneration and necrosis,

tubule atrophy and a decrease in the number of

Sertoli’s cells. One dose of Zindep resulted in normal
spermatogenesis within 60 days. This suggests a direct
involvement of Zn in the process of spermatogenesis
similarly to the results of Tanaka et al. (1995) who
fed rats on a diet supplemented with Cd but deficient
in Zn. Adverse effects of a diet deficient in Zn on the
level of sexual hormones, growth of testes and secre-
tion of inhibine in rams were published by Martin
etal. (1994). Since in these papers clinical observations
were not supported by histological evidence of the pre-
sence of Zn and Cd, their results can be compared with
our findings only (o a certain extent.
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SURVIVABILITY OF MYCOPLASMA AGALACTIAE STRAINS
IN CAPRINE MILK "

PREZIVANI KMENU MYCOPLASMA AGALACTIAE V KOZIM MLEKU

G. 0. Egwu', M. M. Aliyu', J. A. Ameh’

1 5 3 i o 2 . . 5
Department of Veterinary Medicine, “Department of Veterinary Microbiology and
Parasitology, Faculty of Veterinary Medicine, University of Maiduguri, Maiduguri, Nigeria

ABSTRACT: The survivability of five strains of Mycoplasma agalactiae (2290, X-teramo, 4941, 6/5277 and 549) causing
caprine mastitis from different geographical locations, in artificially infected goat milk were investigated. The assay was
carried out using colour changing units (ccu/0.05 ml) in microplates as indicators of residual M. agalactiae at thermostatically
controlled temperatures of 4, 18.2, 37 and 41 °C except for the room temperature from 0 to 5 days. All the strains tested
were more viable at 4 °C throughout the incubation period but showed decline in number(s) by more than 4 logs at days 4-35.
Similar patterns of decline were also noticed at temperatures of 37-41 °C, at which time no organism survived. beyond day 3.
Three strains 2290, X-teramo and 6/52.27 survived at temperatures of 37 and 41 °C, respectively. The gradual fall in the
mean pH value of the infected milk from 6.90 £ 0.04 at day 0 of infection to 4.10 + 0.69 at 41 °C did not appear to adversely
affect the survival of the strains. It 1s concluded that there is a likely chance of recovery of some strains of M. agalactiae in
milk at a temperature of 41 °C within 3 days.

caprine milk: Mycoplasma agalactiae; survivability

ABSTRAKT: Bylo sledovino prezivini péti kmeni Mycoplasma agalactiae (2290, X-teramo. 4941, 6/5277 and 549) v kozim
mléce po dobu péti dnh pii teplotach 4. 18.2. 37 a 41 °C a pii laboratorni teplot¢ mimo termostat. Pii teploté 4 °C viechny
kmeny prezivaly, ale ¢tvrty az paty den doslo k poklesu az o Ctyfi fady. Pri teplotich 37 a 41 °C neprezil Zadny kmen déle
nez tii dny. Postupny pokles pH mléka z 6,9 na 4.1 neovlivnil prezivani testovanych kmeni. Z vysledkd vyplyva, Ze pfi

teploté 41 °C neni pieziti M. agalactiae po dobu tii dni vylouceno.

kozi mléko: Mycoplasma agalactiae; preZivini

INTRODUCTION

Mycoplasma agalactiae was historically the first
species of mycoplasma of sheep and goats to be iso-
lated (Cottew, 1979; Lambert, 1987). This agent
is responsible for contagious agalactia (CA), mastitis,
arthritis and keratitis of sheep and goats (Gouslay,
1981; Da Massa et al., 1992). Although two other
mycoplasmas (M. capricolum subsp capricolum and M.
mycoides subsp mycoides LC) are also responsible for
this mastitis syndrome (Jones. 1983: Da Massa
et al., 1992), M. agalactiae is the most incriminated
actiological agent of contagious agalactia (Atalara
et al., 1986). However. a fourth mycoplasma, M. putre-
faciens, has also been reported to cause mastitis in
goats particularly in th U.S.A., Australia and France
(Adler etal, 1980: Da Massa etal., 1984).

The economic importance of this disease manifested
by a fall in milk production, anorexia, depression and

* Supported by the Rockelfeller Foundation Grant.
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short febrile period, are considerable in affected region
(Da Massa ctal., 1992).

The reservoir of M. agalactiae is usually the infected
animal in which the organism can persist following clini-
cal recovery for upto one year (Cottew, 1979). Also
young animals become infected directly at suckling and
adults by means of the milker’s hands or through litter by
contaminated milk (Lambert, 1987).

CA is known to occur in many different countries of
the world with varying climatic conditions (Lam-
bert, 1987).

The persistence and survivability of M. agalactiac
in clinical specimens such as milk at different tempera-
tures are unknown, though it has been shown that the
organism survived at 50 °C but was unable o survive
at 53 °C in infected exudates or milk beyond 10 mins
(Bridre and Donatien, 1925).

There may be some delays at times in transporting
suspect clinical samples such as milk to laboratories at
different geographical temperatures as well as delays in

»
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laboratories prior 1o processing of specimens. This is
particularly true of most developing countries where
erratic electricity supplies constitute a hindrance to
routine laboratory investigation and analysis. Based on
this premise, there is therefore the need to investigate
the survivability in milk of various geographical iso-
lates of M. agalactiae at different temperatures, so as
to determine the most suitable detectable temperature
threshold of M. agalactiae in clinical specimens such
as milk.

This may further shed more light on the epidemiol-
ogy ol this disease. since there is scarcity of reports on
the survival of M. agalactiae in milk and other super-
ficial exudates.

MATERIALS AND METHODS
Source of goat milk

Pasteurised goat milk was obtained from Laver Ba-
sin farm, Cowden Kent IMB, 7JU, England. It was
found on analysis by the manufacturers to contain: fat
3.5%: protein 3.3%: and lactose 3.8%.

Infection of milk with test strains

Five hundred millilitres of pasteurised goat milk
which has previously been screened for M. agalactiae
and other milk borne mycoplasmas and bacteria were
dispensed in 30 ml amount in sterile containers. This
was further divided into aliquots of 2 ml in small serum
vials. Aliquots of each strain (totalling S: Tab. 1) were
kept at various temperatures of 4 °C, mean room tem-
perature of 18.2, 37 and 41 °C at days 0 (day of infec-
tion), to day 5. All temperatures apart from the room
temperature were thermostatically maintained.

pH values of the infected milk at day 0 of infection
and other subsequent days for each temperature were
also taken.

The residual survivability in milk of each test strain
at day 0 of infection and other subsequent days at each
temperature were assayed in micro-titre plates (ccu/ml)
as previously described by Senterfit (1983).
Bricfly 0.025 ml of the test broth medium was added
to all wells in micro-titre plates along a row in duplicite
followed by the addition of 0.025 ml each of a 10 fold
dilution of the test strain. This was followed by the
addition of 0.125 ml of the test broth medium to all test
wells.

Medium and antigen controls were set up in four
wells containing 0.2 ml and 0.05 ml antigen plus
0.15 ml broth medium, respectivelly.

Plates were incubated at 37 °C for up to 4 days.
Plates were read using Titre-tek Mirrow plate reader
(Titertek, U.S.A.) since glucose fermentation can be
partial with M. agalactiae.

Wells with the highest dilution of colour change
along the row of the micro-titre plate were taken as the
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residual titre of surviving M. agalactiae at the tempera-
ture for cach day of incubation.

RESULTS

The log ), titres expressed in ccu/0.05 ml of strains
M. agalactiae at different temperatures for each day of
incubation as well as their mean pH values in parenthe-
ses are shown in Tab. 11 At 4 °C all strains were still
viable throughout the cubation period even though
titres of M. agalactiae have dropped by more than 4
logs ) by days 4-5 of incubation.

The mean pH of the infected milk sample at 4 °C
slightly dropped from 6.90 % 0.04 (0 6.80 + 0.06 and
did not adversely effect the organisms up to day 3.

At a mean room temperature of 18.2 °C, some
strains survived for up to day 4 but a gradual decline
in titres was noticed from day | from their preinfection
dose at day 0.

The fall in pH from 6.90 £ 0.04 10 4.70 + 0.19 must
have contributed immensely to the rapid decline of the
surviving organisms up to day 4.

Similar patterns of decline in numbers of M. agalac-
C at which
time no organism survived beyond day 3. However,
M. agalactiae strains 2290, X-teramo, and 6/5227 were
more heat stable at temperatures of 37 and 41 °C and
were more in numbers up to day 3.

There was also a slight pH drop of the infected milk
with a mean value of 4.20 £ 0.51 from 6.90 + 0.04
value at day 0 of infection.

The mean log, = SD titres of all strains for cach
temperature at cach day ol incubation is shown in

tiae were noticed at temperature of 37-41

Fig. 1. The highest temperatures at which threshold
numbers of surviving organisms for all strains tested
can still be cultured were at 37 and 41 °C at day 2. at
which time log 10>2 and log 10" numbers of test
strains were still alive.

DISCUSSION

Mycoplasma agalactiae 1s commonly incriminated
in epizootica of caprine mastitis (Da Massa et al..
1992: Real etal, 1994). Since mastitis is a limiting
factor in goat husbandry. and production, reliability in
collection and transportation of clinical specimen(s)
such as milk at suitable temperatures is necessary for
prompt identification ol causative udder pathogens
(such as M. agalactiae) known to persist for long pe-
riods in the affected animal (Cottew. 1979).

The present study which describes the survivability
of strains of M. agalactiae from different geographical
regions at different temperatures has shown that organ-
1sms were still recoverable at 41 °C even though the
number of live organisms dropped by 4 logs within the
last two to [ive days of incubation. It further shows that
storage at 4 °C for up to two days during which some
strains still had counts of 10° appears o offer better

VET. MED. - CZECH. 43. 1998 (11): 343-340



1. Origin of strains. mean colony count and infecting dose of M. agalactiae

Strains of M. agalactue Origin Mean plate colony count (CFU/ml) Infecting dose L}:mm
549 France 1.59 x 10% 0.15 x 107
6/5227 Portugal 3.06 x 107 0.30 x 10°
4941 Portugal 257 x 107 0.25 x 10%
X-teramo ltaly 33 x 107 033 x 100
2290 France 3.08 x 108 0.30 x 107

11. Survivability of strains of M. agalactiae in artificially infected caprine milk at different temperatures
Strains of M. agalactiae tested Log, titres (CCU/0.0S ml) of M. agalactiae et each day of incubation
Days 0 I 2 | 3 | a [ s
4 °C (6.80 + 0.06; 6.90 + 0.04
2290 7 4 4 3 | 1
X-teramo 6 5 3 2 2 I
4941 6 4 3 3 3 2
6/5227 6 3 2 2 2 2
549 7 4 4 3 2 2
Mean log, + SD 640 + 054 4+ 0.70 32+ 080 2.6 +0.59 2+0.70 1.6 +054
Mean room temperature 18.2 "C (470 £ 0.19)
2290 Z 4 4 2 2 0
X-teramo 6 3 3 2 | 0
4941 06 2 2 | 0 0
6/5227 O 3 3 | 0 0
549 7 4 3 2 0 0
Mean log;, + SD 6.4 +0.54 3.2+ 0.83 3+ 0.70 1.6 + 083 1.5+070
37 °C (4.20 £ 0.51)
2290 7 3 3 1 0 0
X-teramo 6 3 2 2 0 0
4941 6 2 0 0 0
6/5227 6 2 2 2 0 0
549 7 4 3 0 0 0
Mean log, + SD 6.4 + (.54 2.8 + 0.83 22+ 083 1.6 + 0.57
41 "C (4.10 + 0.69)
2290 A 3 2 ) 0
X-teramo 6 3 2 2 0 0
4941 6 2 | 0 0 0
6/5227 6 2 2 2 0 0
549 7 3 2 0 0 0
Mean log,, £ SD 6.4 + (.54 2.6 +0.54 2+0.70 1.2+ 1.00

() = figures in parentheses denotes pH value of infected milk at each temperature

day 0 = day of infection
* = mean pH value of infected milk at day 0 = 6.90 £ 0.04

channels of recovery of organisms in infected milk.
This is because this count 10* (dilution) of the test
organisms is usually within the range expected in clini-
cal situations (Andrews and Wise, 1978). Similar
observations hold for mean room temperature of
18.2 °C, although the fall in pH of the infected milk to
4.70 = 0.19 appeared to have affected the survivability
of these strains at this temperature.

The deleterious effects of pH on the growth of ani-
mal mycoplasmal pathogens has been reported (Rod -
well and Mitchell. 1979). Moreover, drop in
counts from 10'=10* within five months of storage at
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23 °C of M. mycoides T1-44 vaccine strain has been
reported (Ngbede etal, 1994).

The survivability of the test strains at 37 °C and 41 °C
do not seem to differ remarkably as other mycoplasmas
(M. mycoides subsp mycoides LC) have survived tem-
perature extremes of 45 °C (Brown and Ambrosec,
1990). Although all the strains hardly survived beyond
day 3, the gradual decline in count(s) may also have
similarly been affected by drop in pH. The likely
chances of recovering these strains of mycoplasmas
could be due to their mesophilic property like other bac-
terial organisms (Jawetz, 1991).
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The slight variation amongs strain in their thermo-
stability could perhaps be linked to their genetic com-
position which could probably account for slight dif-
fernces in virulence. This
observation needs further experimental corroboration

strains in terms of
and genetic studies.

It is concluded that M. agalactiae can possibly be
recovered from infected milk and exudates at a tem-
perature of 41 °C.
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REVIEW ARTICLE PREHLED

METHODS OF DETECTION OF ANTHELMINTIC RESISTANCE
IN NEMATODES OF DOMESTIC ANIMALS

METODY DETEKCIE ANTIHELMINTICKEJ REZISTENCIE
NEMATODOV HOSPODARSKYCH ZVIERAT

M. Varady, J. Corba
Parasitological Institute of the Slovak Academy of Sciences, Kosice, Slovak Republic

ABSTRACT: The aim of the paper is to review and compare the most important in vitro and in vivo techniques used for the
detection of anthelmintic resistance in nematodes of domestic animals.The possible routine application of in vitro methods
in the diagnosis of resistance in field conditions is discussed. In each method its relative advantages and limitations are
described. To measure relatively small differences in resistance between parasite strains or to quantitate the level of resistance
under field conditions. we recommend the use of the egg hatch assay and larval development assays, which appeared to be
the most suitable i virro methods for field screening of anthelmintic resistance. Tests would be carried out together with in
vivo faecal egg count reduction test to compare and correlate the in vivo and in vitro results.

anthelmintic resistance; in vitro/in vivo methods: nematodes

ABSTRAKT: Ciclom tejto price je prehlad a porovnanie najdolezitejsich in vitro a in vivo metod, ktoré sa pouZivaji na
detekciu rezistencie voci antihelmintikim u nematédov hospodirskych zvierat. Pri kazdej metode st uvedené jej relativne
vyhody a nevyhody, ako aj mozné vyuzitie v diagnostike rezistencie v terénnych podmienkach. Pri kvantitativnom urcovani
rezistencie v terénnych podmienkach odpori¢ame pouZival test liahutia vajicok a test vyvinu lariev, ktoré si najvhodnejSimi
i vitro metodami v terénnom prieskume antihelmintickej rezistencie. Obidva testy by sa mali pouZivat sicasne s in vivo
testom redukcie poctu vajicok v truse pre vzijomné porovnanie in vivo a in vitro vysledkov.

rezistencia voci antihelmintikim; in vitro/in vivo metody; nematody
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1. UVOD

Rezistencia voc¢i antihelmintikam u parazitickych
nematédov hospodarskych zvierat sa stala zavaznym
problémom s ktorym sa v sdcastnosti stretiva veteri-
narna parazitologia. Rezistencia voci antihelmintikam
sa tyka najmid nematodov malych prezavaveov a koni
(Conder a Campbell, 1995), ale bola tiez za-
znamenand u helmintov hovidzieho dobytka (Eagle-
son a Bowic, 1986: Jackson ai. 1987) a osi-
panych (Roepstorff ai, 1987: Bjdrn ai. 1990).
Vzhladom na rychle roz8irenie antihelmintickej rezis-
tencie vo svete, bolo vyvinutych viacero in vitro a in
vivo metdd na jej detekciu. Vo vieobecnosti in vivo
testy st Casovo naroc¢nejsie, cenovo drahsie a nickedy
charakterizované nizkou preukdznostou vysledkov
(presnost. reprodukovatelnost), ktora moze byt zaprici-
nend rozdielmi vo farmakodynamike lie¢iv u zvierat.
NajpresnejSou metdédou na odhad ucinnosti antihelmin-
tik je v sucasnosti kontrolovany test, pri ktorom je per-
cento redukcie poctu adultov nematodov zistené hel-
mintologickou pitvou. Ak berieme do dvahy. 7c¢
minimalny potrebny pocet zvierat v jednej skupine je
sedem, ¢im stanovime ac¢innost jedného typu antihel-
mintika a udaje porovname s kontrolnou skupinou
(dalSich sedem zvierat), potom na stanovenie uéinnosti
jedného lieciva potrebujeme pri tomto teste minimalne
14 zvierat, ¢o z cenového hladiska nie je zanedbatelné.

In vitro testy mozeme rozdelit na dve skupiny. a to
farmakologické, kde vysledny efekt je dosiahnuty pria-
mym posobenim na fyziologické funkcie parazitov (napr.
na vajicka alebo larvy parazitov) a biochemické, pri
ktorych vyhodnocujeme vplyv antihelmintika na niek-
toré biochemické pochody (naviazanie antihelmintika
na tubulin lariev alebo naviazanie eserinu na receptory ).
V zahrani¢nej odbornej literatire mézeme najst viacero
prac, ktoré pojednavaji o vyuziti metdd na detekeiu
rezistencie voci antihelmintikim (Presidente,
1985; Johansen, 1989; Taylor a Hunt, 1989;
Hazelby ai., 1994). Ciclom naej price preto nie je
opakovanie znamych skutocnosti, ale poskytnutie in-
formacii o naSich skdsenostiach s vyuzitim metod na
detekciu rezistencie voci antihelmintikdam.

2. IN VIVO METODY
2.1. Test redukcie poctu vajicok v truse

Tento test je najbeznejSou in vivo metddou na zisto-
vanie rezistencie voci antihelmintikim. V terénnej pra-
xi sa pouZiva na detekciu rezistentnych kmefiov nema-
todov voci vsetkym druhom antihelmintik. Coles
a 1., (1992) podrobne opisali postup vykonania testu.
Pri teste sa pouZivaji mladé 13 az 16 mesacné zvierata.
Mozu sa pouzit aj starSie, ale ovoskopicky ndlez musi
byt vyssi ako 150 vajicok na gram trusu (epg). Osem
az desat tyzdnov pred vykonanim testu nesmie byt zvic-
ratam podané ziadne antihelmintikum. Podla toho, kol-
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ko antihelmintik cheeme testovat, sa zvieratia rozdeha
do skupin. V kazdej skupine je 10 az 15 zvierat. Do
pokusu je tiez zahrnuta kontrolna skupina. Od kazdého
zvierata je rektalne odobraty trus v mnozstve minimal-
ne pat gramov. Vzorky trusu sa dopravia do laborato-
ria, kde sa presne urci mnoZstvo vajicok na gram trusu
(epg) od kazdého zvierata modifikovanou metodou
podla McMastera (Coles ai. 1992). Zvieratd su lie-
¢ené odporicanou terapeutickou davkou v omg na kg

zivej hmotnost, ktord udava vyrobea. Kazd¢ zviera
musi byt individuilne zvazené.

Vzorky trusu s po 10 az 14 dioch znovu odoberané
a nasledne je v laboratériu stanovené epg. 7 dosiahnu-
tych hodnot sa vypocita aritmeticky priemer, percento
redukcie a 95% koeficient spolahlivosti. Rezistencia je
pritomnd, ak hodnota percenta redukcie vajicok v truse
je menSia ako 95 a 95% koeficient spolahlivosti je
mensi ako 90 %. Ak len jeden z parametrov je pozitiv-
ny. mozno hovorit o podozreni na pritomnost rezisten-
tnych kmenov. Pri pozitivnom vysledku je dolezité ur-
a druh Preto sa
v obidvoch pripadoch odoberie aj trus na larvilnu kul-

¢il rod rezistentného nematoda.
tivaciu a stanovi sa percentualne zastapenie jednotli-
vych druhov nematodov pred a) po odcerveni.

2.2. Kontrolovany test

Test redukcie poctu vajicok v truse nam vsak nepos-
kytne informiciu o ubytku pohlavne zrelych nemato-
dov. ale len o ucinku na plodnost dospelych samicick.
Pri kontrolovanom teste sa experimentilne zvierata po
invadovani a odcerveni odporazaju a rozdiely sa stano-
vené na ziklade pitevného ndlezu.

3. IN VITRO METODY

. Test liahnutia vajicok

Nazov egg hatch assay je spolo¢nym nizvom pre
viaceré metady, ktoré sa pouzivaji na detekciu benz-
imidazolovej rezistencie. Vietky tieto metody su zalo-
Zené na ovocidne) viastnosti benzimidazolov a schop-
nosti vajicok rezistentnych kmenov embryonovat
a hahnut sa vo vy
antihelmintika nez je to u cithivych kmenov. Povodny
testopisal Le Jambre (1976). Odvtedy tito metddu
s malymi modifikaciami zaviedlo nickolko dalSich au-
torov. Sucasne najpouzivancjSou modifikiciou testu.
ktorti odporica Svetova asocidcia pre rozvoj veterinar-
nej parazitologic (W.A.AV.P.), je metoda podla auto-
rov Coles a i (1992). Test hahnutia lariev je najviac
pouzivand in vitro metoda na detekeiu benzimidazolove)
rezistencie v terénnej diagnostike. Kemp a Smith
(1982), Cawthorne a Cheong (1984). Boer-
sema ai. (1987), Hong ai (1992). Praslic¢ka
al (1994)a Viarady ai (1994) pouzival tento test
na stanovenice rezistencie voci benzimidazolovym prip-

¢) koncentracii benzimidazolového
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ravkom v terénnom prieskume. Jednou zo zikladnych
podmienok vykonania testu je schopnost udrzat vajicka
v skorom ranom Stadiu vyvoja. Coles a Simpkin
(1977) odporucaju pouzival vajicka maximalne Styri
hodiny staré. Smith-Buijs a Borgsteede
(1986) uskladiiovali vzorky trusu pri teplote 4 °C. Do-
kizali, ze uskladnenie trusu na 72 hodin nemalo nega-
tivny ucinok na vykonanie testu, ani na hodnoty EDs,.
Hunt a Taylor (1989) odporucaji k tomuto dcelu
pouzit anaerébne uskladnenie. Ich vysledky ukazali, Ze
anaerobne uskladnenie vajicok nematédov az na sedem
dni nemalo signifikantny efekt na hodnoty EDg, v po-
rovnani s Cerstvymi vzorkami. Tento sposob uskladne-
nia vzoriek sa plne osvedcil pri prieskume vyskytu re-
zistencie voci benzimidazolovym antihelmintikam
v chovoch malych prezivaveov na Slovensku (Pra-
shicka ai, 1994). Vajicka sa z trusu ziskavaju flota-
ciou nasytenym roztokom NaCl. Po tejto procedure sa
vaji¢ka inkubuju pri teplote 27 °C 48 hodin v réznych
riedeniach antihelmintika. NajcastejSic pouZivanym ty-
pom antihelmintika je tiabendazol. Po tomto case je
odhadnuty vzajomny percentudlny pomer vylianutych
lariev a nevyliahnutych vajicok v jednotlivych riede-
niach tiabendazolu. Do testu je zahrnuta aj kontrola, pri
ktorej sa vajicka inkubuju v destilovanej vode. Aby sme
vedeli stanovil koncentraciu tiabendazolu, pri ktorej
dochadza k 50% liahnutiu vajicok (EDsg), musime po-
uzil najmenej pial koncentrdcii antihelmintika. Hrani¢na
hodnota podla autorov. Whitlock a i. (1980) je
0.1 mg/ml tiabendazolu. Testované kmene nematodov,
ktoré presahuju tito hodnotu, st vieobecne povazované
za rezistentné voci benzimidazolom, a kmene ktorych
hodnota je pod touto hranicou, st citlivé na benzimida-
zolové antihelmintika. Le Jambre (1979), Bar-
ton (1980, 1983), Martin ai. (1982,1984)a Pre-
sidente (1985) opisuji metodu ako citliva a vhodna
pre zistovanie benzimidazolove) rezistencie. Na druhe)
strane Martin ai (1989) uvadzaji nemoznost dete-
kovat rezistenciu tymto testom, ak sa v populicii tes-
tovanych helmintov nachadza menej ako 25 % (Tri-
chostrongylus spp.) a menej ako 50 % (Ostertagia
spp.) rezistentnych jedincov. Z tohto dovodu skoré Sta-
dia rezistencie s nizkym poctom rezistentnych helmin-
tov su tymto testom prakticky nedokazatelné. Donald
(1985) uvadza, Ze test je vhodneji na laboratérnu dia-
gnostiku rezistencie nez na terénny prieskum. Presi-
dente (1985) uprednostiuje test liahnutia lariev pred in
vivo testom redukcie poctu vajicok v truse a uvadza, 7e
je rychlejsi, citlivejsi a ekonomickejsi. Na zaklade na-
Sich skasenosti s tymto testom mozeme potvrdil pred-
chadzajuce tvrdenia s tym, Ze nakolko pri nizkych hla-
dinich rezistencie test nie je schopny odhalit
rezistenciu (Varady a i., 1995b) je potrebné pri te-
rénnom prieskume pouzil aj iné in vitro a in vivo lesty.

3.2. Test liahnutia a paralyzy lariev

Dobson ai. (1986) opisali test, ktory je zalozeny
na paralyze lariev prvého Stadia. 'V kontraste s pred-
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chadzajicim testom su vajicka inkubované v prirodze-
nych podmienkach az do pociatku hahnutia lariev. Po
ziskani vajicok z trusu sa tieto inkubuji pri teplote
26 °C v destilovanej vode. Asi po 16 hodinéach pri dru-
hoch Haemonchus contortus a Trichostrongylus colub-
riformis a 15 hodinach u druhoch Ostertagia spp. sa
zaéni liahnut larvy prvého §tadia (Dobson a i.,
1986). Optimélny cas pre pridanie antihelmintika je
priblizne jedna hodina pred pociatkom liahnutia. Pri
teste je dolezité, aby vietky vajicka boli v rovnakom
Stadiu vyvinu, preto aby bol presne odhadnuty pociatok
liahnutia. To sa zabezpecuje uskladnenim trusu pri tep-
lote 4 °C (Haemonchus contortus 10 °C). Vietky roz-
toky, s ktorymi pracujeme, musia mat tieZ wito teplotu.
Po pridani lie¢iva sa inkubacia predizi o Sest hodin. Po
tomto ¢ase sa od¢ita percento vyliahnutych lariev a ne-
vyliahnutych vajicok. Z udajov sa vypocita hodnota
EDs. Hrani¢na hodnota pri tomto teste je 1,0 mg/ml
levamizolu. Hodnoty pod touto koncentraciou odpove-
daju citlivym kmeiom, kym hodnoty nad rezistentnym
kmenom nematédov. Okrem spominanych autorov, je
v literature velmi malo ddajov o pouzivani tohto in
vitro testu. Jedine Sangster ai. (1988), Bjdrn
ai (1991) a N'damukong a Sewell, (1992)
pouzili tento test na stanovenie rezistencie na levami-
zol. Test sa zda byt pomerne presny, ale nirocny na
odhad casového dseku pre pridanie lieciva, ¢o sa nedd
urobif bez predchadzajucich skasenosti s prevedenim
tohto testu. Metoda je pomerne rychla s jednoduchym
pracovnym postupom, ale limitujicimi faktormi pri po-
uZiti tohto testu su spravne nacasovanie pridania lieCiva
k testovanej vzorke vajicok, ako aj znacnd variabilita
dosiahnitych vyslednych hodnot EDgy (Varady ai.,
1995a, 1996). Z tychto dovodov test neodporicame po-
uzival pre terénnu diagnostiku rezistencie.

3.3. Test vyvinu lariev

Metoda je zalozena na schopnosti lariev prezival
a vyvijat sa v prostredi s réznou koncentriciou antihel-
mintika. Coles ai. (1988) prvykrit opisali test, pri
ktorom sa vajicka ziskané z trusu inkubujia 24 hodin vo
vodnych roztokoch pri teplote 27 °C. Po tejto periode
je pridané antihelmintikum spolu so Zivnym médiom
pre vyvijajice sa larvy. Ako médium sa pouZiva lyofi-
lizovany kmen E. coli (kmen W). Vyvin lariev prebicha
v plastickych Petriho miskach o priemere 5 c¢cm eSte
dalSich pit dni pri teplote 27 °C. Priemer Petriho mi-
siek je v tomto pripade dolezity z dovodu dodrzania
vySky vodného stipca inkubovanej kvapaliny. Pri dodr-
7ani tohoto parametra maji vyvijajice sa larvy dosta-
toény pristup vzdusného kyslika o je rozhodujicim
faktorom ich vyvinu (Taylor, 1990). Po skon¢eni
inkubadcie sa urci percentudlne zastipenie lariev L1, L2
a L3 §tadia v jednotlivych koncentracidch antihelmin-
tika, ako aj v kontrolach bez antihelmintika. Taylor
(1990) pouzil v teste ako zdroj potravy médium zlozené
z Earle’s rovnoviazneho solného roztoku a kvasinkové-
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ho extraktu. Vysledky testu sa vyjadruji ako minimal-
na inhibicna koncentracia, ktora zabrani vyvoju lariev
do L3 invazncho Stadia = M.LC. (minimum inhibitory
concentration). Test spolahlivo detekuje benzimidazo-
lovi a levamizolovi rezistenciu. Hrani¢cnd minimalna
inhibi¢na koncentracia pre benzimidazoly je 0,1 mg/ml
tiabendazolu a pre levamizol 1.0 mg/ml. Znamena to.
Ze larvy ktoré sa vyvinuli az do L3 invazneho Stadia
v koncentraciach vySsich ako su uvedené hodnoty, su
povazované za rezistentné na testované antihelmintikum.

Hubert a Kerboeuf (1992) a Lacey a i
(1991) opisali mikrolarvalnu skasku vyvinu lariev, kto-
ra je zalozend na rovnakych principoch s tym rozdie-
lom, Ze po skonceni testu sa vypocita hodnota LDy, pri
ktorej 50 % lariev dospeje do treticho invazneho Stadia.
Skuska spolahlivo detekovala okrem benzimidazolove)
a levamizolovej rezistencie aj rezistenciu na ivermektin
u druhu Haemonchus contortus. Test bol dspeSne po-
uzity na detekciu rezistencie u malych strongylitov
ukoni (Viarady a Corba, 1997) ako aj u nodular-
nych cervov Oesophagostomum spp. u oSipanych (V a-
rady ai 1996, 1997).

Vyhoda tohto testu je v moznosti sucasne zistil uci-
nost dvoch Sirokospektralnych antihelmintik. Nezaned-
batelnou vyhodou je aj skuto¢nost, Ze vzorky trusu sa
nemusia Specidlne uskladnovat nakolko liecivo sa pri-
dava az k L1 larvam. Druhova. resp. rodova identifika-
cia L3 lariev, je omnoho jednoduchsia a presnejsia ako
identifikacia vajicok alebo L1 lariev enterostrongyli-
tov. Z nevyhod je mozné spomendt casovu dizku testu
(sedem dni). ako aj potrebu osvojenia postupu pri dife-
rencidlnej diagnostike L3 lariev. Problémy mozu nastat
aj pri premnozeni bakterialne) mikroflory. Aj napriek
tymto nevyhodam je to test podla naSich skusenosti
vhodny pre terénnu diagnostiku rezistentnych nemato-
dov malych prezavavcov a koni.

3.4. Test paralyzy lariev

Bol to prvy test, ktory bol vyvinuty na detekciu le-
vamizolovej a morantel tartratovej rezistencie (M ar -
tin a Le Jambre, 1979). Zikladnym principom
testu je urcit percento paralyzovanych lariev L3 Stadia
v roznych koncentraciach antihelmintika. Odcitaniu
testu predchadza 24 hodinova inkubacia lariev pri tep-
lote 18 az 20 °C v roztokoch antihelmintika. Larvy sa
pozoruju mikroskopicky pri 40 nasobnom zvicSeni
a definuju sa ako Zijuce (pohyh) alebo paralyzované
(pohyb nic je pozorovany v intervale pat sekind). Aby
vysledky mohli byt navzajom porovnavané je potrebné
okrem rezistentného kmena otestoval aj citlivy kmen.
Geerts ai. (1989) za acelom $tadia spolahlivosti tes-
tu larvilnej paralyzy odhadli vplyv réznych parametrov
na vysledky testu za pouzitia rezistentné¢ho a citlivého
kmena Ostertagia ostertagi. Skumali nasledujice para-
metre: vplyv rozlicnych osob vykonavajucich test, vplyv
rozneho mnozstva testovanych lariev, rozny inkubacny
Cas (24. 48 a 72 hodin), inkubacnu teplotu (20 a 25 °C),
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a casovy usek odhadujici paralyzu lariev (5 alebo 15 se-
kund). Vo vietkych skamanych parametroch nezistili
Statisticky vyznamné odchylky od Standardného preve-
denia testu. Odvtedy ako Martin a Le Jambre
(1979) opisali in vitro test larvdlnej paralyzy, boli pub-
likované viacer¢ prace s protichodnymi vysledkami,
ktoré spochybnovali spolahlivost testu. Boersema
(1983) uddva urcité problémy s reprodukovatelnostou
testu zapricinenou reverzibilitou paralyzovanych lariev
a tiez casovym intervalom. pri kKtorom sa larvy pozoru-

Ju. Barton (1983) tiez uvadza netypicka odpoved

lariev na antihelmintikum, pri ktorej pri vysSich kon-
centraciach lie¢iva odpocital nizsie percento paralytic-
kych lariev ako pri nizsich koncentraciach. Barton
(1983) test uspesne uskutocnil s kmenom Ostertagia
spp-. aviak test nedal uspokojivé vysledky s ostatnymi
kmeami enterostrongylatov. V. Kontraste s tymito vy-
sledkami Bauer (1983) a Geerts ai. (1989) ne-
uvidzaju ziadné problémy v prevedeni testu. Coles
ai. (1975) poukazuji na reyerzibilitu paralyzy pri Nip-
postrongylus brasiliensis vyvolant levamizolom. Podla
nasich merani (Varady . nepublikované udaje). ak sa
Cas mkubacie predlzi na 42 alebo 72 hodin, dochadza
k vyraznej zmene percentuilnych pomerov zivych
a paralyzovanych lariev. Test je ¢asovo nenirocny. le-
bo vysledky sa ziskaju do 24 hodin a samotné vykona-
nie testu sionevyzaduje predehadzajucer zacvik. Vysled-
n¢ odc¢itavanie lariev moze byl ovplyvnené urcitou
subjektivitou v rozhodovani ¢ larva je alebo nie je
paralyzovana. Na ziklade nasich skasenosti nemozeme
odporacal test pre terénnu diagnostiku rezistencie voci
levamizolovym preparatom z dovodu roznej citlivost
testu na rozne druhy gastrointestindlnych nematédov
(Viarady ai. 1998).

Gill ai (1991) Studovali vplyv ivermektinu na pa-
ralyzu lariev u druhu Haemonchus contortus. Invazne
larvy L3 Stadia rezistentné na ivermektin mali znizenu
cithvost na toto liecivo, ¢o viedlo k znizenej motilite,
az k paralyze lariev. Larvy boli inkubované na agare
obsahujucom ivermektin. Vysledky vyjadrené ako hod-
noty LPs, (koncentracia lieciva pri ktorej paralyzuje
50 % lariev) boli porovnavané u Styroch citlivych a Sty-
roch rezistentnych kmenov. Rezistentny faktor RF = LPs,
rezistentnych kmenov/LPg, citlivych kmenov bol u re-
zistentnych kmenov 3.4 az 22, ¢o predstavuje u tohoto
testu pomerne presnu detekciu rezistentnych kmenov
Haemonchus contortus. Dalsim testom ktory je zaloZe-
ny na schopnosti lariev pohybovat sa je migracno-inhi-
bi¢ny test (Wagland a i, 1992; Rothwell
a Sangster, 1993). Pri tomto teste infekéné larvy.
ktoré su vystavené uc¢inku antihelmintika svojou mobil-
nou schopnostou volne prechadzaju cez sita z jednej
komorky do druhej. Rothwell a Sangster
(1993) pomocou tejto metody dokazah detekovat rezis-
tenciu u druhu H. contortus voci vietkym trom Siroko-
spektralnym antthelmintikam. Princip metody migracie
infekcnych lariev H. contortus z agarového gélu pouzil
d* Assonville ai (1996) ako metodu pre detek-
ciu tvermektin rezistentych linii.
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3.5 Test pohyblivosti lariev

Test pohyblivosti lariev je zaloZeny na principe me-
rania pohyblivosti lariev Specidlnym pristrojom — mikro-
motilitymetrom. Princip a priprava lariev je podobni
ako pri teste paralyzy lariev podla autorov Martin
a Le Jambre (1979). kde infekéné larvy sa pred
samotnym meranim vystavené ucinku antihelmintika po
dobu 24 hodin.

Bennett a Pax (1986) opisuji vo svojej praci
pristroj na meranie pohyblivost lariev a dospelych ne-
matodov. Aparatom bola meranid motilita u lariev para-
zitov Nippostrongylus brasiliensis a Ascaris suum

v pritomnosti roznych koncentracii antihelmintik. Po
48 hodinove) expozicii boli namerané vyrazne znizenc
hodnoty motility u obidvoch druhoch. Zakladny prin-
cip prace mikromotilitymetra je nasledovny: Testovana
vzorka mdze obsahoval médium s larvami alebo bez
lariev (slepa vzorka sliZiaca ako kontrola). Bodovy
zdroj svetla, nachadzajici sa pod skimavkou, vysiela
la¢ svetla, ktory prechidza cez vrstvu lariev umiestne-
nych na dne skamavky alebo len cez médium (kontro-
la) az k memsku kvapaliny. Ked svetlo narazi na me-
niskus, Cast z ncho sa odrazi smerom k fotodiode
umiestnenej priamo oproti menisku. Signal z fotodiody
je potom zosilneny zosifovacom a dostiva sa do digi-
talneho konvertora. Digitalny signdl je tvoreny napatim,
ktoré je vysielané kazdych 15 . 10 s mikroprocesorom.
Mikroprocesor urci odchylku od priemerného signalu,
ktory je tvoreny pri prechode svetla cez médium (kon-
trola). Tato odchylka je mikroprocesorom vyjadrend
ako index pohyblivosti. Mikroprocesor je napojeny na
osobny pocitac spracuvajuci Statisticka analyzu adajov.
V pritomnosti lariev na dne skimavky svetlo je viac
alebo menej rozptylené vrstvou pohybujicich sa para-
zitov. Toto rozptylenie vytvori signdl 10 az 100 ndsobne
vacsi ako signal vytvoreny pri prestupe svetla v ska-
mavke bez parazitov. Preto aj vysledny index pohybli-
vosti moze byt 10 az 100 nasobne vicsi v zavislosti od
pohyblivosti testovanych lariev, ¢o ma priamu suvislost
s odolnostou lariev na testované liecivo.

Folz ai. (1987ab) merali motilitu L3 lariev Hae-
monchus contortus a Trichostrongylus colubriformis.
Vyhodnotenim pomocou mikromotilitymetra poukazali
na urcité rozdiely v dosiahnutych vysledkoch. Pri po-
rovnani citlivych a benzimidazol rezistentnych druhov
Haemonchus contortus zaznamenali vyznamné rozdie-
ly len pri nicktorych benzimidazolovych derivitoch,
a pri urcitych koncentriciach antihelmintika. Coles
a 1. (1989) porovnavali motilitu citlivych a levami-
zol/benzimidazol rezistentnych lariev Haemonchus
contortus. Po inkubacii v levamizole nezaznamenali
signifikantné rozdiely medzi testovanymi kmenimi. Ak
izolaty inkubovali, v ivermektine dosiahli signifikantné
rozdiely pri dvoch koncentriciach, hoci obidva kmene
boli na ivermektin citlivé. Na zdklade nami ziskanych
vysledkov u Oesophagostomum spp., noduldrnych cer-
vov u osipanych (Varady ai., 1998) ako aj u nema-
todov oviee O. circumcincta a H. contortus (Viarady
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a Corba. v taci) nemézeme odporucil test ako vhod-
ni metédu na detekeiu rezistencie u nematoédov malych
prezavaveov a osipanych.

3.6. Test naviazania larvalneho tubulinu

Skuska je zaloZena na vlastnosti benzimidazolov navia-
zal rozne mnozstvo tubulinu pripraveného z citlivych
a rezistentnych kmenov nematédov (Lacey a Pri-
chard, 1986). Test opisali Lacey a Snowdon
(1988). Rezistencia na benzimidazoly sa pri tejto me-
tode prejavuje znizenou schopnostou lieCiva naviazat
Strukturalny protein (tubulin) u rezistentnych izoldtov.
V teste sa pouZiva Cisty extrakt tubulinu, ktory je vy-
robeny z adultov, infekénych lariev alebo z vajicok.
Tubulin sa inkubuje s benzimidazolovym karbamatom
(mebendazolom), ktory je znaceny triciom ["H] az do
dosiahnutia rovnovihy. Volné liecivo je potom odstra-
nené uhlikom a tricium-benzimidazol-tubulinovy kom-
plex je merany pomocou kvapalinového spektrofoto-
metra. Koncentricia proteinu (mg/vzorku) je vypocitana
ako mnoZstvo naviazaného, triciom znacenc¢ho benzi-
midazolu. Tubulin z rezistentnych izoldtov naviaze me-
nej lieC¢iva nez tubulin pripraveny z citlivych kmenov
nematodov. Test je pomerne rychly, prevedenie nevy-
zaduje viac ako dve hodiny, citlivy uz pri malych zme-
nich v stave rezistencie parazitov, ale pomerne niroc-
ny na pristrojové vybavenie a chemikalie.

3.7. Biochemické testy

Porovnanie citlivych a rezistentnych kmenov Haemon-
chus contortus, Ostertagia circumcincta a Trichostrongylus
colubriformis poukazuje na fakt, ze u invaznych lariev
kmenov rezistentnych voci benzimidazolovym lieci-
vam sa nachdadzaju signifikantne vyS$Sie mnozstva ace-
tylcholinesterazy (AChE) nez je to u lariev citlivych
kmenov nematodov (Sutherland a i, 1988; Su-
therland a Lee, 1989, 1993). Sutherland
ai. (1988) popisali §tyri biochemické testy na detekciu
benzimidazolovej rezistencie zaloZené na porovnavani
medzi nedpecifickymi esterazami a acetylcholinestera-
zami rezistentnych a citlivych kmefiov. Metody sa po-
merne presné, citlivé, nendrocné a pontkaji moznosti
detekcie rezistentnych kmenov aj u zmieSane) populicie.

Prvym biochemickym sposobom stanovenia rezis-
tentnych kmeniov nematddov je izoelektrickd fokusacia
homogenatu pripravencho z lariev L3 §tadia. Nasledné
farbenie pre detekciu neSpecificke) aktivity esterdzy ma
za nasledok zafarbenic pasov enzymatickej aktivity
u rezistentnych kmefiov. Tieto zény u citlivych kme-
fiov chybaji. Pritomnost tychto zén poukazuje na kvan-
titativne zvySenic zafarbenia esterdz u kmetiov odol-
nych k benzimidazolom. Na zidklade poznatku, Ze
u rezistentnych kmefiov je pritomna vyssia aktivita bo-
la vyvinuta jednoducha kolorimetricka skaska (Sut-
herland a Lee, 1989). Pri tejlo metdde mozu byt
vysledné vzorky porovnavané vizudlne alebo pomocou
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denzometra. Princip testu bol odvodeny od testu. ktory
sa pouziva na detekciu rezistencie na organofosfatove
alebo karbamdtové insckticidy u dospelych much. Es-
terdazova aktivita je vyhodnotend pridanim vzorky ho-
mogenizovanych lariev k roztoku, ktory ofarbuje ne-
Specifické esterazy.

Dalsou kolorimetrickou metédou je test porovndva-
juci acetylcholinesterazovu aktivitu u rezistentnych
a citlivych kmefov. Enzymova aktivita je aj pri tomto
teste signifikantne vicSia u rezistentnych kmenov.

NajjednoduchSou metodou zalozenou na principe es-
terazovych rozdielov je modifikacia testu larvalne) pa-
ralyzy. ktory bol povodne vyvinuty na zistovanie rezis-
tencie voci levamizolu a morantelu (Martin a Le
Jambre. 1979). Sutherland a Lee (1989) in-
kubovali larvy rezistentnych kmenov v roztoku | mM
eserinu (physostigmine). V pitminitovych intervaloch
po dobu 60 minut odcitavali vietky pohyblivé a nepo-
hyblivé larvy pri teplote 18 az 20 °C. Rezistentné a cit-
livé kmene mozno identifikovat podla dizky ¢asového
intervalu pri Ktorom nastava paralyza lariev. Rezistent-
né kmene zaCinaja v roztokoch eserinu paralyzovat po-
malSie nez citlivé kmene, pretoze obsahuju viac acetyl-
cholinesterdzy. Test je pomerne lahko realizovatelny.
rychly. s vysledkami dosiahnutymi do jednej hodiny.
Zyvysenu pozornost musime venoval priprave | mM
roztoku eserinu pretoze, ide o jedovata substanciu,
U kmena H.contortus je citlivost vyssia ako u O. cir-
cumcincta (Sutherland a Lee. 1990; Viarady
aCorba, v tladi) ¢o mdze byt zapricinené medzidru-
hovymi rozdielmi v mnozstvich AChE u spominana-
nych kmenov (O gilvie at, 1973). Test v jeho teraj-
Som prevedeni nie je vhodny pre terénnu diagnostiku
antihelmintickej rezistencie.

3.8. Test naviazania [“Cl tiabendazolu na larvy

Sangster a Prichard (1984) pri tomto teste
pouzivali infekéné larvy Trichostrongylus colubrifor-
mis. Tieto boli inkubovan¢ pri 28 °C 24 hodin v pri-
tomnosti uhlikom radioaktivne znaceného tiabendazo-
lu. Po inkubdcii boli larvy Styrikrat premyté od zvyskoy
nenaviazaného |”C| tiabendazolu a vzorka bola odci-
tand na scintilacnom spektrofotometri. Mnozstvo lieci-
va naviazaného na larvy bolo vyjadrené ako mnoZstvo
Castic na 100 lariev (cpm). Stupeii naviazania tiabenda-
zolu u rezistentnych kmenov bol vyssi ako naviazanie
na citlivé kmene.

4. ZAVER

Spravne a presné urCenic rezistentnych nematodov
Je prevenciou proti rozsireniu rezistentnych kmenov
parazitov, ako aj umozni vopred ur¢it opatrenia, ktoré
spocivaju predovietkym v dodrziavani zasad spravncho
pouzivania antihelmintik (Praslicka a Corba.
1995). Na naSom pracovisku sme sa pocas uplynulych
rokov snazili najst také in virro metody. ktoré by bolo
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mozné pouzit aj v nasich podmienkach. Zistuli sme, 7¢
pri terénnom prieskume rezistentnych kmenov nemato-
dov malych prezuvaveov a koni musime pouzil viac in
vitro testov a vysledok este potvrdit in vivo testom re-
dukcie poctu vajicok v truse. Vhodnym testom pre de-
tekeiu rezistencie voci antithelmintikam zo skupiny
benzimidazolov a levamizolu v terénnych podmien-
kach sa ukazal test vyvinu lariev (Taylor. 1990).
Odporucame ho pouzival sucasne s testom liahnutia la-
riecv (Coles ai. 1992). V pripade, ak je aspon jeden
7 nich pozitivay. je dolezité vykonatl in vivo test reduk-
cie poctu vagicok v truse. ktory potvrdi alebo vyvrat
ndlez rezistentnych kmenov nematodov,
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INFORMACE

CONFERENCE ON THE PHYSIOLOGY OF FOOD AND FLUID

INTAKE

KONFERENCE O RIZENI PRIJMU POTRAVY A TEKUTIN

The Institute of Physiology. Medical School of the
Pécs University in Hungary hosted the Joint Meeting
of the XIIth International Conference on the Physiol-
ogy of Food and Fluid Intake and the Annual Meeting
of the Society for the Study of Ingestive Behavior
(ICPFFI XII-SSIB "98) on July 5 to 8, 1998. The pro-
gram had a wide range of special symposia, covering
new areas of research, several oral and two poster ses-
sions. A total of 209 communications were presented
1o an audience of peers counting some 200 participants.

The symposia covered the following topics: roles of
leptin in the central regulation of feeding, central
mechanisms of sodium appetite, metabolism and appe-
tite in humans. hormonal and transmitter regulation of
salt and water intake, osmoregulation: food and fluid
intake, molecular approaches to mechanisms of weight
control system, cortical information processing of fla-
vors in the primate brain, roles of bombesin in the
regulation of ingestive behavior, microstructure of
ingestive behavior, neuropeptide Y in the regulation of
feeding, metabolic control of feeding, brainstem
mechanisms of ingestive behavior and their relation-
ship to hypothalamic and other forebrain areas, clinical

aspects of nutrition, clinical aspects of diabetes melli-
tus, anorexia by cytokines and immunomodulators, and
mechanisms of food reward.

The conference brought new insights into many ar-
cas of research such as multiple functions of NPY, lep-
tin, interactions among neurotransmitters, neuromodu-
lators and cytokines, functions of brain nuclei, analyses
of satiety, using state-of-the-art methods.

There were also several presentations dealing with
farm animals such as horse, sheep, swine and poultry.
Although the conference aimed at many basic topics —
satiety and hunger, thirst, and questions largely con-
nected with human ingestion problems such as obesity,
anorexia nervosa, consumption of alcohol, there is no
doubt that application of new knowledge is interesting
for veterinary sciences as well.

The Local Organizing Committee headed by Professor
Laszlo Lénard and Dr. Zoltan Karadi did an excel-
lent job in providing a good working atmosphere and
pleasant location coupled with stylish social events and
well-known Hungarian hospitality. All of this was appre-
ciated by participants who travelled far for this exciting
meeting.

Poznani procest zapojenych do regulace prijmu pot-
ravy a tekutin je dalezité jak pro medicinu humanni,
nejnovEji zejmeéna v souvislosti s 1é¢bou obezity, tak
pro medicinu veterinarni. Vyznamnym ukazatelem zdra-
votniho stavu zvirat jsou zmény hmotnosti, podminéné
zménami konzumu krmiv. Proto je i pro nds zajimava
konference, ktera se konala ve dnech S. az 8. cervence
1998 v madarském Pécsi.

Bylo to spojené zasedani XII. mezindrodni konfe-
rence o fyziologii pfijmu potravy a tekutin a vyrocni
zasedani Spolec¢nosti pro studium inges¢niho chovani
(Joint Meeting of the XIIth International Conference on
the Physiology of Food and Fluid Intake and the An-
nual Meeting of the Society for the Study of Ingestive
Behavior (ICPFFI XI11-SSIB'98).

Organizace této niaro¢né akce pro vice nez 200
ucastniki se nejen velmi dobfe zhostili pracovnici fy-
ziologického ustavu Lékarské fakulty v Pécsi, ale pied-
loZili i fadu zajimavych sdéleni.

Konference sestavala z fady sympozii, kratkych sdé-
leni a dvou plakatovych sekei. Prednasky v sympoziich
byly vénovany témto okruhum otizek: dlohy leptinu
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v centralni regulaci pfijmu potravy, centrialni mecha-
nismy sodikového apetitu, metabolismus a apetit clové-
ka, fizeni pfijmu sodiku a vody hormony a neurotran-
smitery, umami (japonsky vyraz pro chut monosodium
glutamatu, tradi¢né uZivaného v japonské kuchyni): re-
ceptory, percepce a konzum potravy, osmoregulace:
prijem potravy a vody. Dalsi den bylo jedndno o mole-
kuldrnich pfistupech k mechanismim kontrolnich sys-
tému hmotnosti: apetitu, nutricniho chovani a vydeje
energie, o zpracovani kortikalnich informaci o chuti
v mozku primat, o dlohich bombesinu v Fizeni in-
ges¢niho chovani, o mikrostruktuie ingeséniho chova-
ni, zakladnich mechanismech a klinické aplikaci, o dlo-
ze neuropeptidu Y (NPY) v fizeni pfijmu potravy,
o mozkovych mechanismech podminéné chutové aver-
ze: posledni den pak byly pfednasky sympozii vénova-
ny metabolické kontrole pfijmu potravy, perifernim
a centrdlnim mechanismim, mechanizmim mozkové-
ho kmene v inges¢énim chovani a jejich vztah k hypo-
talamu a jinym oblastem mozku, klinickym aspektim
vyZzivy, diabetes mellitus, anorexii vyvolané cytokiny
a imunomoduldtory, mechanismy potravové odmény.
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Zvlastni sympozium méli mladi védecti pracovnici, je-
jichZ sdéleni byla komisi SSIB vybrana a odménéna
ucasti na tomto zasedani. Kratka sdéleni byla k tema-
tam: chut, orosenzorické funkce, pfijem potravy a vody
u ¢lovéka, neuropeptidy; metabolické kontroly, cytoki-
ny a jiné regulacni faktory, leptin, osmoregulace, ami-
nokyseliny. Plakatovych sdéleni bylo 74, celkem bylo
prezentovano pies 200 sdéleni.

Mimo to proslovil James T. Fitzsimons slav-
nostni prednasku o uloze reninu a angiotenzinu u pfi-
lezitosti svého vyznamenani SSIB za celozivotni dilo
ve fyziologii a J. E. Steiner piehlednou piednasku
o chemosenzorické hedonice clovéka.

Sympozium vénované leptinu poukizalo na nékteré
ze sloZitych interakei tohoto proteinu, hormonu derivo-
vaného z adipocyt bilé i hnédé tukové tkane, odkud
se dostava do krevniho ob&hu ve volné i vazané formé,
vstupuje do mozku, vdZe se na receptory a pusobi na
celé predivo faktort fidicich ingeséni chovani, hmot-
nost tukové tkdné a energetickou rovnovihu vedle neu-
roendokrinnich funkci. Jeho anorexigenni efekt se pro-
jevuje na nékolika mistech v CNS. Zajimava sdéleni
odeznéla na sympoziu i ve volnych pfednaskich
o NPY; vyplynulo z nich zapojeni tohoto anabolického
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neuropeptidu, ba ceicho NPY systému do dalSich beha-
viordlnich okruhu jako je reprodukce, odpovéd na
stress, chulova averze, chovani v nemoci. Oblast vy-
zkumu cytokini v nutri¢nim chovini byla na konfe-
renci zastoupena pracemi, které dokladaji vzajemné po-
tencovani ucinkd cytokind, jejich interakce
s neurotransmitery 1 neuromodulatory pfi ovliviiovani
konzumu, analyzovana byla komunikace mezi stievem
a mozkem béhem anorexie, indukce spanku a horecky.
Konzum potravy byl popsidn jako antigenni stimul pro
lokalni imunitni odpoved v GIT.

Jen nékolik studii se vénovalo vyvojovym otazkam
inges¢niho chovani ¢lovéka nebo zvirat. Mimo tradic-
nich experimentdlnich druhi zvirat, potkanti, mysi
a opic odeznély referaty o skotu, konich, prasatech, ov-
cich a drabezi. I do této oblasti fyziologie pronikly me-
tody molekularni biologie, napf. exprese cFos proteinu
v riiznych oblastech mozku po indukci Zizni nebo po
aplikaci latek ovliviiujicich konzum potravy ¢i tekutin.
Pozornost byla vénovana analyze stavi sytosti a hladu.

Konference byla prehlidkou stavu specializovaného
poznani v oblasti fyziologie, kterd je dnes piedmétem
intenzivniho zkoumani.

E. Baranyiova,
Veterinarni a farmacennckd wnverzita, Brno

Vyzkumny ustav veterindrniho lékarsivi, Brno
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POKYNY PRO AUTORY
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rové i prehledné referity, tzn. price, jejichz podkladem je studium
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telem k lektorskym posudkim, védeckému vyznamu a pfinosu a kva-
lit¢ price. Redakce pfijima price imprimované vedoucim pracovisté
nebo price s prohlaSenim v3ech autorli, Ze se zvefejnénim souhlasi.

Rozsah pavodnich praci nema presahnout 10 stran psanych na stro-
Ji vCetné tabulek, obrazki a grafii. V prici je nutné pouZivat jednotky
odpovidajici soustavé mérovych jednotek SI.

Rukopis ma byt napsan na papife formatu A4 (30 fadek na strinku,
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nou na PC s uvedenim pouZitého programu. Tabulky, grafy a fotogra-
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odkazy v textu.

Pokud autor pouZiva v prici zkratek jakéhokoliv druhu, je nutné,
aby byly alespof jednou vysvétleny (vypsiny), aby se pfedeslo omy-
lim. V ndzvu price a v souhrnu je vhodné zkratek nepouZivat.

Nézev préce (titul) nema presihnout 85 thozd a musi dat pfesnou
predstavu o obsahu price. Jsou vylougeny podtitulky Clank.

Kritky souhrn (Abstrakt) musi vyjadfit viechno podstatné, co je
obsaZeno v prici, a ma obsahovat zikladni ¢iselné udaje vcetné sta-
tistickych hodnot. Nema piekrocit rozsah 170 slov. Je tieba, aby byl
napsan celymi vétami, nikoliv heslovité.

Roz3ifeny souhrn praci v ¢edting nebo slovenstiné je uvefejiiovin
v anglictiné, mély by v ném byt v rozsahu cca 1-2 strojopisnych stran
komentoviny vysledky price a uvedeny odkazy na tabulky a obrizky,
popi. na nejduleZitéjsi literirni citace. Je vhodné jej (véetné ndzvu
price a klicovych slov) dodat v angli¢ting, popf. v Cestiné ¢i sloven-
stiné jako podklad pro preklad do anglictiny.
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THE MORPHOHISTOCHEMICAL ANALYSIS OF THE PARS
COSTALIS AND PARS LUMBALIS DIAPHRAGMAE IN LAMBS

MORFOHISTOCHEMICKA ANALYZA PARS COSTALIS A PARS
LUMBALIS DIAPHRAGMAE U JEHNAT

M. Zobundzija', Renata Novak', Z. Kozari¢', D. Miheli¢', A. Brki¢*

: Department of Anatomy, Histology and Embryology, Veterinary Faculty, University
of Zagreb, Zagreb, Croatia

% Clinic of Surgery, Orthopedics and Ophthalmology, Veterinary Faculty, University
of Zagreb, Zagreb, Croatia

ABSTRACT: Samples of the pars costalis and pars lumbalis diaphragmae of 20 male lambs, the crossbreds of Istrian ewes
and Sardinian rams, aged 2-3 months, were taken to examine the diameter of their muscle fibres, the content of connective
tissue, the activity of lactic (LDH) and succinic (SDH) dehydrogenases, phosphorylase as well standard, alkaline and acid
stable myosin adenosine triphosphatase (ATP-ase). In the pars lumbalis there were 30.4% large, 46.3% medium and 23.3%
small diameter fibres while in the pars costalis there were 12.0% large, 55.5% medium and 32.5% small diameter fibres.
A relatively higher amount of connective tissue was observed in the pars costalis. The activity of dehydrogenases and
phosphorylase was present in all fibres and the dehydrogenase activity was intense or moderate. In the pars lumbalis there
were 39.1% strongly and 60.9% moderately LDH active fibres and 47.3% strongly and 52.7% moderately SDH active fibres.
In the pars costalis there were 44.8% strongly and 55.2% moderately LDH active fibres and 47.7% strongly and 52.3%
moderately SDH active fibres. As regards the ATP-ase activity the fast fibres (type II) prevail in both phrenic parts and they
made 61.7% in the pars costalis and 53.8% in the pars lumbalis.

diaphragm; pars costalis and pars lumbalis; muscle fibre diameter; histochemical activity;, lambs

ABSTRAKT: Ke zjidtovani priméru svalovych vliken, obsahu pojivové tkané, aktivity mlééné (LDH) a jantarové (SDH)
dehydrogenazy, fosforylizy, dile standardni, alkalické a kyselé stabilni myosinové adenosintrifostatizy (ATP-ase) jsme
odebrali vzorky pars costalis a pars lumbalis diaphragmae od 20 berank, kfiZzenct istrijskych bahnic a sardinskych berana,
ve véku dvou aZ tii mésich. Pars lumbalis obsahovala 30,4 % vldken s velkym primérem, 46,3 % se stfednim primérem
a 23.3 % s malym pramérem, zatimco pars costalis obsahovala 12,0 % vlaken s velkym pramérem, 55,5 % se stiednim
pramérem a 32,5 % s malym pramérem. Relativné vétsi mnoZstvi pojivové tkané bylo zjisténo v pars costalis. Aktivita
dehydrogeniz a fosforylazy se vyskytovala ve viech vliknech, pfi¢emz aktivita dehydrogeniz byla vysokd nebo nizka. Pars
lumbalis obsahovala 39,1 % vliken s vysokou a 60,9 % vlaken s nizkou aktivitou LDH, 47,3 % vliken s vysokou a 52,7 %
vldken s nizkou aktivitou SDH. Pars costalis obsahovala 44,8 % vlaken s vysokou a 55,2 % vldken s nizkou aktivitou LDH,
47,7 % vliken s vysokou a 52,3 % vliken s nizkou aktivitou SDH. Pokud se jedna o aktivitu ATP, v obou Castech brinice
prevladaji rychld vldkna (I1. typu) a jejich podil ¢ini 61,7 % v pars costalis a 53,8 % v pars lumbalis.

branice; pars costalis a pars lumbalis; pramér svalového vlikna; histochemicka aktivita; jehiiata

INTRODUCTION et al., 1989, 1994) have shown that the phrenic muscle

was built up of fibres of different diameter with a stronger

Numerous investigations of the phrenic muscle fibres
in the domestic, wild and laboratory animals (Bul-
lard, 1919; Giinter, 1952; Ogata, 1958;
Padykula and Gauthier, 1963; Gauthier and
Padykula, 1966; Davies and Gunn, 1972;
Yellin, 1972; Hraste and Juki¢-Brestovec,
1977; Hraste, 1978; Hraste etal., 1978; Hraste
and Kozaric¢, 1983; Aleckovic¢ and Zobun-
dzija, 1983; Green ctal, 1984; ZobundZija

VET. MED. - CZECH. 43. 1998 (12): 357-360

or weaker activity of oxidative enzymes, phosphorylase
and myosin adenosine triphosphatase. In this was ob-
served that the fibres of a smaller diameter were char-
acteristic of animals of a higher metabolism and of
a higher frequency of breathing and they have shown
the strong activity of oxidative enzymes. The fibres of
a bigger diameter were characteristic of animals of
a lower metabolism and of a lower frequency of
breathing and these fibres have shown the combined
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Padykula. 19606;
Davies and Gunn. 1972). Most of these investiga
tions relate to the costal phrenic part while only a litle
of them concern the lumbar part. So differences in the

metabolism (Gauthier and

structure and metabolic characteristics between the costal

and lumbar phrenic parts were found in horses
(Zobundzija ctal. 1989, 1994). and we wanted to
know if these two phrenic parts differ between them-
selves morphologically and metabolically 1 lambs, in
which the respiratory function was present while some

nonrespiratory functions, like rumination. were getting on

MATERIAL AND METHODS

The investigation was carried out on samples ol the
pars costalis and pars lumbalis diaphragmae of 20 male
lambs. crossbreds of Istrian ewes and Sardinian rams
The samples of pars costalis were taken near by the
10th rib and ol pars lumbalis at the begining of the
right diaphragmatic crus. The samples were frozen in
liquid nitrogen. cut on the ,Cryo-cut™ to 10 um thick
slices which were stained with hematoxylin and cosin
to expose the muscle structure and the diameter of phrenic
muscle hibres, and alter van Gieson to demonstrate the
content of connecuive tissue (Romeis, 1968). as well
the activity of lactic and succinic dehydrogenases
{Hess etal, 1958), phosphorylase (Takcuchi and
Kuriaki, 1955) and standard. alkalhine and acid sta
ble adenosine triphosphatase (Pady kula and Her
man. 1955: modified by Brook and Kaiser. 1970
[uxen. [990)

RESULTS

Both phrenic parts consist of heterogeneous popula

tion of muscle fbres with regard to the diameter and

with dominaton ol the medium size muscle fibres. In

the lumbar part the fibre diameter size was from 10 to
65 wm and there were 30.4% large. 46.3% medium and
23.3% small diameter fibres. In the costal part the fibre
diameter size was also from 10 to 65 pm, and there
were 12.0% large. 55.5% medium and 32.5% small
diameter fibres. Relatively higher content of connective
tissue was found in the costal part. The activity of oxi-
dative enzymes was present in all muscle fibres, like
moderate or strong. The LDH activity was moderate in
60.9% and strong in 39.1% fibres of the lumbal part
but moderate in 55.2% and strong 44.8% fibres of the
costal part. The SDH activity was very similar in both
phrenic parts. There were 52.7% moderately and 47.3%
strongly active fibres in the lumbar part but 52.3%
moderately and 47.7% strongly active fibres in the cos-
tal part. The activity of LDH and SDH was strong in
almost all fibres of the large diameter. The phosphory-
lase activity was present in all phrenic muscle fibres.
The activity of alkaline stable ATP-ase (pH 9.4) was
present in 61.7% fibres of the pars costalis (Fig. 1) and
in 53.8% fibres (Fig. 2) in the pars lumbalis (type 11
libres) while acid stable ATP-ase (pH 4.3) was found
in 38.3% fibres in the pars costalis and in 46.2% fibres
in the pars lumbalis (type 1 fibres). Almost all muscle
fibres ol the large diameter have shown the activity of
acid stable ATP-ase and they belong to the slow fibres
(type )

DISCUSSION

Ihe vestigations have shown that the pars muscu-
laris diaphragmac in lambs was built up heteroge-
neously 1 regard to the fibre diameters. Though, in
both phrenie parts the fibres of medium diameter pre-
vail, there were more large diameter fibres in the lum-
bal than i the costal part. The large diameter fibres
possess the strong activity ol both dehydrogenases and
acid stable ATP-ase and they belong mostly o the

1. Lamb. pars costalis diaphragmae. ATP-ase
9.4 Magn 10 x 2,5: dark: fast muscle fibres
(type 1), light' slow muscle fibres (type 1)

VET. MED. - CZECH, 43, 1998 (12): 357-360



type I fibres. In the lumbar phrenic part there were
more large diameter fibres, more type | fibres as well
more fibres with the medium LDH activity, while in
the phrenic costal part there were more medium and

small diameter [ibres, more type I fibres and more
fibres with the strong LDH activity
SDH was almost the same in both phrenic parts. These
differences point out to the existence of functional dis-

The activity ol

tinctions between the lumbar and costal phrenic parts.
The costal part serves mostly during the calm breathing
while the lumbar part serves mostly during the forced
breathing and during the nonrespiratory actions, upon
which indicates numerousness of the large diameter fi-
bres with a higher tension potential

Since we are dealing with the very young animals
the findings of the large diameter fibres, mostly of
type 1. could speak for the initial hypertrophy of some
muscle fibres connected with the transition of lambs to
the ruminants. To push a heavier rumen back during
the inspiration and a gradual inclusion of the dia-
phragm in the act of rumination needs muscle fibres
with a bigger and bigger tension strength and because
of that the muscle fibres of larger diameter prevail in
the lumbar phrenic part. On the contrary. in the horse’s
lumbar phrenic part. fibres of a smaller diameter pre-
vail and in the horse’s costal phrenic part. fibres of
a bigger diameter prevail (Zobundzija etal, 1994)
and 1t means that in horses the lumbar part mostly
serves during the calm breathing while the costal part
mostly serves during the forced breathing and during

the nonrespiratory actions
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ORNITHOSIS OF MUNICIPAL PIGEONS COLUMBA LIVIA
F. DOMESTICA GONE WILD IN KOSICE

ORNITOZA U MESTSKYCH ZDIVOCENYCH HOLUBOV COLUMBA
LIVIA E. DOMESTICA v KOSICIACH

L. Cisldkova', Z. Dietzova®, H. Prokop&akova'

U Institute of Epidemiology, Faculty of Medicine, P. J. Safdrik University, Kosice, Slovak
Republic
% National Health Institute, Kosice, Slovak Republic

ABSTRACT: Authors present results of investigations of municipal populations of pigeons Columba livia f. domestica gone
wild, living in KoSice, by complement-binding reaction microtechnique method using genero-specific antigen Chlamydia
psittaci (Bioveta, Ivanovice na Hané, Czech Republic). Pigeons were trapped in historic part of the city of KoSice in the lofts
of ancient buildings with damaged roofs and unclosed dormers in January and April 1997. Investigations of 292 pigeon sera
showed 43.1% of positive animals in titre 1 : 16 and higher. From titre 1 : 8 46.2% sera were positive. High frequency of
antibodies and high levels to the titre 1 : 2 048 (Tab. I) were found. Regarding health risk of disease transmitted to humans
and protection of buildings and monuments in the case of outbreak of pigeons, it is necessary to accept more pressing forms
of their regulation. The results presented here demonstrate that municipal populations of pigeons Columba livia f. domestica
gone wild living in KoSice are much infected by Chlamydia psittaci.

Columba livia . domestica; Chlamydia psittaci; ornithosis

ABSTRAKT: Autori prezentuji vysledky vy3etreni mestskych populacii zdivo¢enych holubov Columba livia t. domestica,
zijucich v Kosiciach, mikrometédou komplement-viaZucej reakcie za pouzitia rodovo Specifického antigénu Chlamydia psit-
taci fy Bioveta, Ivanovice na Hané, Ceska republika. Holuby boli odchytavané v historickej &asti mesta KoSice na povalach
starych budov s poSkodenymi strechami, s neuzatvorenymi stre$nymi oknami v mesiacoch januar a april 1997. VySetrenim
292 sér holubov bolo zistenych 43,1 % pozitivnych v titre 1 : 16 a vy$3ie. Od titra 1 : 8 bolo 46,2 % sér pozitivnych. Zistend
bola vysoka frekvencia protilitok i vysoké hladiny az do titra 1 : 2 048 (Tab. I). Vzhladom na zdravotné riziko ochorenia
ludi i ochrany stavebnych pamiatok v pripade premnoZenia holubov je potrebné pristipit k doraznej§im formam ich regulicie.
Uvedené vysledky dokazuji, Ze mestské populdcie zdivoéenych holubov Columba livia f. domestica, Zijice v KoSiciach, st
Chlamydia psittaci znacne infikované.

Columba livia f. domestica, Chlamydia psittact; ornitoza

UvoD

Mestské populdcie zdivocenych holubov su potom-
kovia holubov skalnych (Columba livia), Zijicich v za-
padnej a juznej Eurépe, severnej Afrike a Prednej Azii.
Stali sa sacastou synantropnej fauny vsetkych miest,
kde nachadzaju dostatok potravy a priaznivé podmien-
ky na hniezdenie, pretoZe tu nemaji prirodzenych ne-
priatefov, neziju tu dravce. Holuby, ako 1 iné vtaky,
nachadzaju prave v historickych Castiach miest z eko-
logického hladiska najvhodnejSie podmienky. Nasled-
kom toho sa viak ¢asto premnoZuji a sposobuju zna¢né
$kody na domovom fonde, historickych budovach, Tud-
skom zdravi a v hospodarstve. Posobia v3ak aj poteSe-
nie zo zivej prirody. Viaceré prace publikované vo sve-
tovej aj naSej literatare poukazuju na ich Skodlivost
v mestskych aglomerdcidch. Udaje o premorenosti ho-

VET. MED. - CZECH, 43, 1998 (12): 361-363

lubov na ornitézu v Bratislave uvddza Rehacek ai.
(1976, 1984), Kmety (1977), Kocidnova a i
(1993), vBrne Pikula ai (1981), Folk a Zaple-
tal (1980), Hudec (1977), Véznik a i. (1996,
1997), Pospi&il ai. (1996), v Prahe Roedl (1996).

Holuby su infikované roznymi zarodkami patogén-
nymi pre ¢loveka aj zvieratd, najCastejsie chlamydiami
(Kmety, 1977), ktoré su roz§irené v celej Zivo&i¥nej
risi, a to medzi teplokrvnymi i studenokrvnymi Zivo-
¢ichmi, dokonca i medzi bezstavovcami (Barron,
1988). Zisteny bol vyskyt protilatok aj u drobnych
zemnych cicavcoch (Cislakova ai., 1993).

Do rodu Chlamydia st v sucasnosti zahrnuté Styri
druhy: Chlamydia trachomatis, Ch. psittaci, Ch. pneu-
moniae a Ch. pecorum.

Ornitoza-psitakoza je akatne horuckovité ochorenie
s roznymi klinickymi prejavmi, prebichajice od inapa-
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rentnych infekcii cez miernejSie, chripku pripominaju-
ce formy, az po tazké pneumonie so sepsou. konciace
Casto smrtelne pri neliecenych alebo néleZite neliece-
nych pripadoch. Priebeh ochorenia zavisi od vlastnosti
kmena Ch. psittaci vyvolavajiaceho infekciu, pravdepo-
dobne v sivislosti s pramefiom ndkazy, a od veku po-
stihnutych. U starSich osob je priebeh ochorenia fazsi.
Casté su relapsy ochorenia v dosledku perzistencie je-
ho pévodcu v ludskom organizme, o moze viest k sta-
vu nosi¢stva a vylucovania chlamydii spitom este nie-
kolko mesiacov po prekonani infekcie. Ch. psitaci
infikuje ¢loveka cez respiraény trakt, potom je prenc-
send k retikuloendotelialnym bunkam sleziny a pecene,
kde sa rozmnozi a napada pluca a iné organy hemato-

verl962; Lenette a Schmidt, 1974). Za pozi-
tivne sme povazovali protildtky od titra | : 16 s dopln-
kovym udajom pozitivity od titra 1 : 8. Pouzity bol
rodovo $pecificky antigén Chlamydia psittaci pre KVR
(Bioveta Ivanovice na Hané, Ceska republika).

VYSLEDKY

Vysetrenim 292 mestskych holubov bolo zistenych
126 (43,1 %) pozitivnych sér v titre 1 : 16. Od titru | : 8
bolo 46.2 % holubov pozitivnych. Zistena bola vysoka
frekvencia protilatok i vysoké hladiny az do titru 1 : 2 048
(Tab. 1).

L. Protilatky prou Chlamydia psittaci u holubov odchytanych v KoSiciach — Antibodies against Chlamydia psittact in pigeons trapped in

Kodice
Odehyt! Pocet . Pozitivne® Vyska titrov?
vysewenyeh™ | pozes | 1:8 [ 116 [ 1:32] 1:64 [1:128[1:256|1:502|1:1024(1:2048
Januar® 1997 133 62 | 466 7 20 14 12 1 2 - 6 -
April’ 1997 159 73 | 459 2 10 14 1 7 6 1 22 2
Spolu® 292 135 | 46.2 9 30 28 13 8 8 11 28 2

Poznamka - Note:

Od titra | : 8 pozitivaych 135, tj. 46,2 % — from titre | : 8 positive 135, i.e. 46.2%
Od titra | © 16 pozitivnych 126, tj. 43,1 % — from titre | 16 positive 126, 1e. 43.1%

1 . 2 3 4 S 6 7 X
trapping. “number of examined. “positive, “level of titres, number, “January, "April, “total

génnou cestou. Pri nepneumonickej forme ochorenia je
iroké spektrum klinickych prejavov s ich nepritom-
nostou zo strany dychacieho systému.

Infikované vtaky vylucuji chlamydie sekrétom z hor-
nych ciest dychacich a trusom. K prenosu infekcie na
¢loveka dochadza najcastejsie vzdusnou cestou, pricom
sa povodca nikazy dostava na sliznicu dychacicho trak-
tu, pripadne spojivky. Staci kratky pobyt v priestore,
v ktorom sa nachadzaju vtaky vyluCujiuce chlamydie.
Pri prenose sa moze uplatnit aj perie a acrosol. Zricdka
sa méZe nakaza preniest alimentarne a pripista sa aj
moZnos( infekcie po poraneni pri pitve (Strauss ai.,
1965), pretoze pdvodca infekcie sa nachadza vo vnu-
tornych organoch vtikov.

Z uvedeného vyplyva, Ze na chlamydiovu infekciu
treba mysliet pri pneumoniiach a chripke podobnych
ochoreniach ludi po kontakte s doma chovanymi okras-
nymi a spevavymi vtiakmi, hulubami Zijicimi v mestach
a volnej prirode i po kontakte s uzitkovymi vtakmi.

MATERIAL A METODY

Holuby boli odchytavané v historickej Casti mesta
Kosice na povalich starych budov s poskodenymi stre-
chami, s neuzatvorenymi streSnymi oknami, v mesia-
coch januar a april 1997. Spolu ich bolo vySetrenych
292. Séra boli vySetrované mikrometodou KVR (Se-
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Dosiahnuté vysledky ukdzali, Ze holuby mestskej
populicie zijice v KoSiciach st chlamydiami zna¢ne
infikované.

DISKUSIA

Pramenom povodcu Ch. psittaci, ktora vyvolava or-
nitozu-psitakozu, je vySe 130 vtacich druhov, v nasich
podmienkach hlavne holuby. O moZznosti prenosu ni-
kazy z holuba na ¢loveka svedcia u nas hlasenia ocho-
reni a kazuistiky autorov. Hruzik ai. (1970), Re-
hacek a 1. (1984), Kmety (1977). Chlamydie
prezivaju v sliznici ¢revného traktu vtakov. Vykalmi,
pripadne sekrétmi z nosohltanu sa vylucuja a ¢lovek sa
infikuje vzdu$nou cestou, inhalovanim kontaminované-
ho prachu, pripadne kvapdckového aerosolu. Na mies-
tach prebyvania holubov, ich hniezdiskich a stanovis-
tiach sa hromadi trus a iny odpad, ktory vysycha,
tuhne, vetrom a dazdom moéze byt odnasany do volnej
atmosféry. V roku 1988 sme v nickolkych kazuistikach
poukdzali na vznik ornitézy u reStauratorov historic-
kych objektov Dému sv. Alzbety v KoSiciach, osidle-
nych zdivocenymi holubmi. Praca restauratorov spoci-
vala v mechanickom a chemickom odstranovani necistot
a nanosov z kamena a v jeho umyvani. Pri tejto praci
prichadzali do styku s vyschnutymi exkrétmi vtakov,
pricom sa infikovali Ch. psittaci. Piati pracovnici boli
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hospitalizovani s prejavmi bronchopneuménie a akit-
nej bronchitidy. Ostatni prekonali chripkovy hori¢naty
stav. Na zaklade sérologického vySetrenia a opakova-
nych dokazov vzostupu komplement-viaZicich antichla-
mydiovych protilatok bola potvrdena infekcia Ch. psitta-
ci u 19 z 23 pracovnikov (Pospi&il ai., 1988).

ZAVER

Vzhladom na zdravotné riziko ochorenia Iudi 1 ochra-
ny stavebnych pamiatok, z preventivnych opatreni je
potrebné zabranit predovSetkym hniezdeniu holubov,
uzatvara( stre§né okna, udrziavat Cistotu povalovych
priestorov budov, nekfmit tieto vtaky. Pri premnozeni
holubov treba pristipit k doraznej$im formim regula-
cie ich poctu. RieSenie problematiky je v posobnosti
veterinarnej sluzby, ktord hodnoti stav premnoZenia
holubov v danej lokalite a potrebu ich regulicie. Cin-
nost v tejto oblasti ma vykonavat aj Slovensky zviz
ochrancov prirody a krajiny.
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Tato nova spolecnost byla zalozena v roce 1996 s cilem prispét k dalSimu porozuméni
viech aspekti rozmnozovani domacich zvirat, tedy zvirat hospodarskych a také téch, ktera
¢lovéka doprovazeji. Clenstvi v této organizaci je otevieno viem, ktefi ukoncili veterinarni
univerzitu a pracuji bud ve veterindrni praxi, nebo ve vyzkumu. Ro¢ni prispévek (120 NLG
pro zapadni Evropu; 60 NLG pro vychodni Evropu) v sobé zahrnuje i1 vstupni poplatek na
kazdorocni védeckou konferenci. Formuldr pro budouci ¢lenstvi je mozné ziskat na adrese:
motlik @iapg.cas.cz nebo B.van.der.Weijden@hbdv.dgk.ruu.nl

Prvni, velmi aspésna konference, ktera pfinesla velmi intenzivni vyménu zkusenosti mezi
praktickymi veterinarnimi lékaii a pracovniky v reprodukénim vyzkumu, se konala v roce
1997 v Mariensee v Némecku, druha se konala od 26. do 28. listopadu 1998 v Keszthely
v Madarsku.

Treti konference se bude konat v Angers ve Francii od 25. do 27. listopadu 1999 a jejim
organizatorem bude Dr. Marc Driancourt. Kone¢né ¢tvrta vyrocni konference v roce 2000 se
bude konat v Praze a jeji organizaci byl povéien doc. MVDr. Jan Motlik, DrSc. Zvané
prednasky na vyroc¢nich konferencich jsou publikoviny v plném rozsahu v Casopisu Repro-
duction in Domestic Animals.

Viechny dalsi informace o Evropske spolecnost pro reprodukei domacich zvirat (ESDAR)

a o jejich aktivité najdete na: Society’s website homepage: address http/www.tzv.fal.de/esdar
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CYTOTOXICITY AND GENOTOXICITY OF CADMIUM (CdCl)
INVESTIGATED ON A RAT LIVER EPITHELIAL CELL LINE
(Anr-4 CELLS) AND CHINESE HAMSTER LUNG FIBROBLASTS
(V 79 CELLS)

SLEDOVANIE CYTOTOXICITY A GENOTOXICITY KADMIA (CdCl,)
NA PECENOVYCH BUNKACH POTKANOV (Anr-4) A PLUCNYCH
FIBROBLASTOCH CINSKEHO SKRECKA (V 79 CELL LINE)

Al )
E. Hurna ', S. Hurna

"Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic
. : ; ; 55 :
“Technical University, Kosice, Slovak Republic

ABSTRACT: The cytotoxic effects of cadmium on Anr-4 cell line (rat liver epithelial cells) were assessed by neutral red
uptake assay (NR), determination of protein and activity lactate dehydrogenase (LDH) in the medium. Cadmium chloride
decreased the viability of cells in a concentration dependent manner. At 25 pM/I Cd, the viability was 62.27 + 2.78% and at
the highest concentration (100 uM/1 CdCl,) was 0.29 + 0.33%. The proliferation of cells was determined by the measurement
of total protein. At 25 uM/I Cd, the proliferation was 82.06 + 3.34% and at 100 pM/l Cd 21.80 + 1.48%. Leakage of LDH
into the medium was used to assess Cd-induced cell membrane damage. LDH activity in the medium of the control cells was
58.09 £ 2.60% and at 25 uM/I Cd 72.88 + 1.56%. Genotoxic effect was determined by micronucleus test. The fibroblasts of
chinese hamster V 79 cell line was used for this purpose. In the control cells, the number of the micronuclei was 5 against
the highest concentration (50 uM/l CdCl,), where the number of micronuclei was 20 (p < 0.001).

cadmium; genotoxicity; cytotoxicity: Anr-4 cells; V 79 cells

ABSTRAKT: Cytotoxické tic¢inky kadmia na bunkovej linii Anr-4 (epitelidlne bunky pecene potkanov) sme hodnotili metodou
prestupu neutrdlnej Cervene, uréenim celkového mnoZstva proteinu a aktivity laktatdehydrogendzy v médiu. Chlorid kadem-
naty znizoval preZivateInost bunick v zdvislosti od ddvky. Pri koncentracii 25 pM/I Cd sa preZivatelnost buniek zniZila na
62,27 + 2,78 % a pri najvysiej koncentracii (100 uM/I CdCl,) bola 0,29 £ 0,33 %. Prolifericiu buniek sme zistovali metodou
merania celkového proteinu. Proliferdcia buniek pri koncentracii 25 pM/I Cd bola 82,06 + 3,34 % a v 100 pM/I Cd 21,80 + 1,48 %.
Zistovanie koncentricie uvolneného enzymu laktitdehydrogenazy v médiu v kontrélnych bunkach bola 58,09 + 2,60 % oproti
najvysiej nameranej koncentracii a pri 25 pM/I Cd 72,88 + 1,56 %. Na zisfovanie genotoxického ucinku sme pouZili mikro-
nukleus test. V kontrolnych bunkich bolo zistenych piit mikrojadier, zatial ¢o pri najvy3$Sej koncentracii (50 uM/1 CdCl,) bol
potet mirojadier 20 (p < 0,001).

kadmium; cytotoxicita; genotoxicita Anr-4; bunkové linie

INTRODUCTION

Cadmium is an important environmental pollutant.
In industrialized countries, its release into the environ-
ment has increased considerably during the second half
of this century (Tiran etal., 1995). It is a byproduct
of zinc and lead mining and smelting (Waalkes et
al., 1989). Cadmium is widely used in electroplating
and galvanising, as a colour pigment in paints, and in
batteries (Liu et al., 1991).

Cadmium is a potent poison for organisms. Acute
exposure can cause damage to a variety of organs and
tissues, including the liver and kidneys (Overgonne

VET. MED. - CZECH, 43, 1998 (12): 365-369

et al., 1995). The heavy metal cadmium is carcinogenic
in long-term rodent bioassays and there is a limited
cvidence that it is a human carcinogen (Oldriges et
al., 1989; Bell etal, 1991; Stayner et al., 1992).
The mechanism by which cadmium induces carcino-
genity (Hartman and Speit, 1996) and the nature
of its uptake and transport is still poorly understood
(Blazka and Shaikh, 1992).

The aim of our study was to investigate Cd cyto-
toxicity by neutral red uptake assay, protein determi-
nation and measurement of lactate dehydrogenase into
the medium. Genotoxicity was determined by micronu-
cleus test.
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MATERIAL AND METHODS
Cell cultures

The rat liver epithelial cells (Anr-4 cell line) were
obtained from the European cell culture bank (London,
UK) and maintained as continuous monolayer cultures
in tissue culture flasks (NUNC, Kamstrup, Denmark)
at 37 °C in a humidified atmosphere made of 5% CO,
and 95% air. Cells were grown in Williams E medium,
supplemented with 10% fetal calf serum, 100 IU/ml
penicillin G and 100 pg/ml streptomycin.

Chinese hamster lung fibroblasts (V 79 cell line)
were seeded in 75 cm” Falcon tissue flasks with 15 ml
Eagle’s Minimal Essential medium supplemented with
10% fetal bovine serium and antibiotics: 100 IU peni-
cillin/ml and 100 pg streptomycin/ml medium in the
humidified 5% CO, incubator at 37 °C.

Chemicals

Tissue culture reagents were purchased from Sigma
Chemicals Co. (St. Louis, Mo.), CdCl, was obtained
from Merck (Darmstadt, Germany).

Toxicant exposure

Approximately 10* cells were plated in 96-well tissue
culture plates (NUNC). After 24 h, the culture medium
was replaced with 100 pl medium containing various
concentrations of cadmium in solution (5 to 100 uM/I)
and incubated for a further 24 h.

Neutral red uptake assay

Neutral red uptake assay was used according to B o -
renfreund and Puerner (1985). Briefly, the me-
dium containing cadmium chloride was removed after
incubation with cells for 24 h and replaced with 100 pl
medium containing 50 pg/NR/ml. Thereafter, the me-
dium was removed and the cells were rapidly washed
with fixative (1% formaldehyde and 1% CaCl,), follo-
wed by the addition of 1% acetic acid and ethanol mix-
ture to extract the dye from the cells. After 10 min at
room temperature and rapid agitation on a microtitre
plate shaker, the plates were transferred to a microplate
reader equiped with a 540 nm filter to measure the
absorbance of the extracted dye. Results are expressed
as a percentage of the optical density determined for
extract from control cultures at 540 nm. Each experi-
ment was perfomed in triplicate (n = 24).

Protein determination

The procedure for the determination of total cell
protein/well (Knox et al., 1986) was used as the test
assay. Briefly, after removal of the culture medium, the
cells were washed with physiological saline before be-
ing fixed in 3% glutaraldehyde for 10 to 12 min. The
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ceils were then stained with Kenacid Blue R solution.
Excess stain was removed by a series of rinses involv-
ing agitation in a destain solution, a precise amount of
desorb solution was added, and the plate was agitated
for 15 min. The colour of the desorb solution was then
read at 570 nm, and values obtained for test wells were
compared with those for control wells. Results are ex-
presed as a percentage of the optical density determi-
ned for extract from control cultures. Each experiment
was performed in triplicate (n = 24).

Determination of lactate dehydrogenase (LDH) release
in the medium

LDH release into the incubation medium was mea-
sured by collecting the culture medium after 24 h of
exposure to the cadmium chloride. After centrifugation
(1000 x g, 5 min), the supernatant was analysed by
determining LDH total activity at 500-520 nm in a spec-
trophotometer. Reagent kits for the clinical screening
of LDH were used in this assay. Each experiment was
performed in triplicate (n = 24).

Micronucleus test

Approximately 1-2 million exponentially growing
V 79 cells in flask of 25 cm?® surface area were used
for testing genotoxicity. After 24 h incubation, the va-
rious concentrations for cadmium chloride (5-50 uM/I)
were added to the culture cells for another 24 h. The
micronucleus assay was performed according to an ear-
lier report (Krishna et al., 1989). After further cul-
ture for 24 hours, cytochalasin B was added to the fresh
medium. Then the cells were washed with phosphate
buffered saline, harvested, washed by centrifugation,
resuspended in a hypotonic solution 75 uM KCI for
20 min at 37 °C and fixed in 3 : 1 mixture of metha-
nol-acetic acid 3 times. After hypotonic treatment,
a small drop of cell suspension was placed onto a clean
slide. The slides were finally stained with 3% Giemsa.
The frequency of micronucleus formation was based on
1 000 binucleated cells (BN) in each treatment group.
For each treatment group, three replicate cultures were
used.

Statistical analysis

The data from cytotoxicity assays are expressed as
the arithmetical mean percentage of control + standard
error of the mean, a statistical significance was deter-
mined using the Student r-test. The Chi square test was
used for statistical analysis of date from in virro mic-
ronucleus assay (Amphlett and Delow, 1984).

RESULTS

The effect of various cadmium chloride concentra-
tions is shown in Fig. 1. The viability of attached Anr-4

VET. MED. - CZECH, 43, 1998 (12): 365-369



% of ; . % of -
control control
w FL ] oo}
3 R oo 4
80 1 0r J
70k . L 4
e E 3 1
sof { sof 4
dofF 4 wt 4
0+ 4 - 4
20k 4 - 4
1oF \ ) 10 4
i i I 1 i 1 L i ¥ 1 N J [ A 4 — 4 i 1 e " ' L A
° [] 10 20 0 o 50 60 70 80 90 100 0 10 20 30 40 50 60 70 L1 e 100
#M CdCl2 M CdCl,

I. The effect of cadmium chloride on Anr 4 cells after 24 h exposure
investigated by neutral red uptake inhibition assay. The data are
expressed as the mean percentage of control + standard error and
statistical significance was determined using the Student t-test
(n = 24). The results are significant from 10 to 100 pM cadmium
chloride, p < 0.05

uM CdCly

3. The effect of cadmium chloride on Anr 4 cells after 24 h exposure
investigated by the of LDH in medium. The data are
expressed as the mean percentage of the highest concentration +
standard error and statistical significance was determined using the
Student r-test (n = 24), The results are significant from control to
50 uM cadmium chloride, p < 0.05

cells was assesed by means of the neutral red uptake
inhibition assay. Cadmium chloride decreased the via-
bility of cells in a concentration dependent manner
from 10 to 100 uM/I of Cd. At 10 pM/I Cd, the viabi-
lity was 95.15 % 3.86%, at 25 pM/I cadmium chloride
it was 62.27 * 2.78%, at 50 pM/l Cd the viability of
cells decreased to 15.39 * 2.24% and at the highest
concentration of cadmium chloride, the viability of cells
was only 0.29 + 0.33%.

The proliferation of cells was determined by measu-
rement of total protein (Fig. 2). The amount of cell
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2. The effect of cadmium chloride on Anr 4 cells after 24 h exposure
investigated by the of total protein. The data are ex-
pressed as the mean percentage of control * standard error and
statistical significance was determined using the Student r-test
(n = 24). The results are significant from 10 to 100 pM cadmium
chloride, p < 0.05

I. The micronucleus frequencies induced by CdCl, (5-50 pM/1) on
V 79 cells

2000 cells/1000 binucleated cells (BN)

Dose BN/1000 % MN/1000
(€dcl) | cells (%) | ! MN | 2MN |>2MN BN
Control 303 S 0 0 0.5

5 UM/l 32.7 13° 0 0 13

10 uM/1 38.6 19* 0 0 1.9
25uMAN | 404 20" 3 0 23
50 pM/1 42.5 20° 3 0 23

*p < 0.001

protein was decreased with increasing of cadmium doses.
At 5 uM/I Cd, it was 94.07 = 1.61% at 10 pM/I of
cadmium chloride, the amount of cell protein was 87.62 +
3.12%, at 25 uM/I and 50 pM/1 it was 82.06 + 3.34% and
50.42 + 1.44% and at the highest concentration
(100 pM/1), the cell proliferation was 21.80 + 1.48%.
Leakage of LDH into the medium was used to assess
Cd-induced cell membrane damage (Fig. 3). At the low
concentrations, the level of enzyme increased slowly.
At 25 uM/I Cd, the level of lactate dehydrogenase was
65.97 *+ 1.83% and at 50 pM/I 83.52 + 1.72%.
Genotoxic effect of cadmium was evaluated by mic-
ronucleus test (Tab. I). Cadmium chloride (5-50 uM/I)
increased the number of micronuclei in V 79 cells.

DISCUSSION

Three in vitro assays were used for detecting cadmi-
um toxicity on Anr-4 cell line. Cadmium decreased the
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viability and proliferation of the cells and increased the
level of lactate dehydrogenase in the medium. The re-
sults of the cadmium viability experiments indicated
that Cd concentrations from 10 uM/l were needed to
injure the lysosomes. Low Cd concentrations showed
a severe inhibition of cell proliferation. Inside the cell,
cadmium can interfere with different regulation proces-
ses, some of which are possibly involved in mitosis.
The release of Ca** forms intracellular compartments
by binding on membrane receptors (Smith etal., 1994).
Elevated levels of intracellular free Ca®* may inhibit
proliferation (Braeckman et al., 1997).

Lyons-Alcatara and Mothersill (1996)
investigated the effect of cadmium on fish and mam-
malian cells. The results show that cadmium toxicity to
human urothelium was only observed at levels above
50 uM/1 Cd?*. The concentration higher then 100 pM/I
Cd did not support any growth. The effect of Cd** on
fish skin and esophageal epithelium is similar with sig-
nificant reduction in growth areas at level of cadmium
ion 5 uM. In both primary systems the human cells are
more able to tolerate cadmium than the rainbow trout
cells. Similar differences in sensitivity were found by
Marion and Denezeau (1983b).

The cytotoxicity of various cadmium concentrations
was investigated by EIl Azzouyi ctal. (1994). After
different time periods, the number of viable cells was
measured by the MTT test. Exposure to 50 uM/I cad-
mium chloride caused an acute toxicity of CEM-C12
cells, since more than half of the cells died within 6 h
and only a few cells survived more than 18 h.

LDH activity was determined as a measure of cyto-
toxicity. A dose-related extracelular LDH increase was
found. Bucio et al. (1995) reported that acute high
dose Cd treatment resulted in a significant increase in
the LDH leakage into the culture media in a similar
fashion.

Genotoxic effects of metal ions investigated Bér-
ces et al. (1993). They found that cadmium ions in-
creased the micronucleus frequency linearly after incu-
bation with whole blood in vitro at concentration of
107 to 107> M for 30 min. Genotoxicity with cadmium
chloride, cadmium sulfate and cadmium sulfide in vivo
and in vitro have been described by Hughes et al.
(1995).

Yamada etal (1993) and Nocentini (1987)
investigated the effect of cadmium in combination with
various DNA-damaging agents. Low concentrations of
cadmium increased chromosomal aberrations and led to
an accumulation of strand breaks in mammalian cells.

In conclusion, cadmium chloride decreased the via-
bility and proliferation of the cells, increased the rele-
ase of lactatedehydrogenase in the medium and the
number of micronuclei in the micronucleus test.
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ISOLATION OF LACTOCOCCUS GARVIEAE SPECIES FROM
BOVINE MASTITIS

[ZOLACE DRUHU LACTOCOCCUS GARVIEAE Z BOVINNI MASTITIDY
I. Sedlacek, P. Benda

Czech Collection of Microorganisms, Masaryk University, Brno, Czech Republic

ABSTRACT: Bovine mastitis is caused mostly by streptococci or staphylococci. From the streptococcus-related group the
Lactococcus garvieae is mentioned in connection with the illness. This species is able to grow both at 10 and 45 °C (L.
garvieae is the only lactococcus which grows at 45 °C) and in the presence of 6.5% NaCl, which are the key characteristics
of enterococci and should be in this way misidentified as a member of the genus Enterococcus. On the other hand, L. garvieae
did not grow at pH 9.6 and did not react with streptococcal grouping antigen for group D. The paper presents the characteristics
originated from the five cultures isolated at the end of 1997 year in North-east Moravia. Recent results of tests based on
Czech commercial identification kits (STREPTOtest 16, STAPHYtest 16 and ENCOCCUStest) should help with the identi-
fication of the pathogen from animal clinical sources because our results were almost identical for all isolates. Positive
pyrrolidonyl arylamidase reaction distinguishes L. garvieae from pediococci, leuconostocs or viridans streptococci and toget-
her with positive leucine aminopeptidase from aerococci. Members from genus Globicatella do not grow at 10 and 45 °C,
members from genus Facklamia have negative hydrolyse of esculin in comparison with L. garvieae. Species differentiation
of L. garvieae from the other lactococci is based on positive pyrrolidonyl arylamidase and arginine dihydrolase reactions and
acid production from ribose and melibiose. According to our observation L. garvieae is no rare species, but probably with
regard to lack of information about the taxon it can be commonly identified as viridans streptococcus or as enterococcus.
Two isolates were deposited in the Czech Collection of Microorganisms as CCM 4682 and CCM 4683.

mastitis; identification; Lactococcus garvieae

ABSTRAKT: Bovinni mastitidy jsou vét§inou zpisobeny streptokoky nebo stafylokoky. Ze skupiny tzv. mléénych koku je
v souvislosti s timto onemocnénim uvadén jako pfileZitostny patogen i druh Lactococcus garvieae. Tento druh svou schop-
nosti rastu pfi teploté 10 i 45 °C a také pii 6,5 % NaCl se shoduje s charakteristikou kli¢ovych ryst pro enterokoky a zfejmé
tak byva i chybné diagnostikovén. Ve studii jsou uvedeny Gdaje od péti kultur izolovanych v zdvéru roku 1997 v regionu
severovychodni Moravy. Uvedené vysledky biochemickych a fyziologickych testi mohou napomoci pritkazu tohoto patogena
ve veterinarnim klinickém materidlu, protoZe prezentovand podrobnd charakteristika druhu je zaloZena na vysledcich ziska-
nych na tuzemskych identifikaCnich soupravach. Dle nadeho ndzoru se nejednd o vzacny druh, ale pravdépodobné vzhledem
k nedostatku informaci o tomto taxonu muZe byt rutinné identifikovéin jako viridujici streptokok nebo enterokok.

mastitida; identifikace; Lactococcus garvieae

UGvVoD

Mastitidy skotu jsou nejcastéji zpisobeny streptoko-
ky a stafylokoky (Watts and Owens, 1988;
Watts etal., 1984; Watts etal., 1986), méné Casto
koliformnimi bakteriemi nebo druhem Arcanobacteri-
um pyogenes. V ojedin€lych pfipadech mohou mastiti-
dy vyvolat i podminéné patogenni nebo saprofytické
bakterie, napfiklad koaguldzonegativni stafylokoky
(Miedzobrodzki et al., 1989; Naidu et al.,
1990), enterokoky a laktokoky. Z laktokoku zpusobuje
mastitidu druh Lactococcus garvieae (Collins etal,,
1983; Schleifer etal, 1985 Watts, 1988). Ten-
to druh je zndm i z humanni klinické mikrobiologie
(Elliott etal., 1991).

Rod Lactococcus (Schleifer et al., 1985) zahr-
nuje skupinu kokl pavodné oznatovanou jako mléné
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streptokoky. VétSina druhii rodu Lactococcus je vyznam-
na z hlediska potravinafské mikrobiologie a je obecné
povaZovdna za nepatogenni (Facklam and Wash-
ington, 1991). Laktokoky jsou katalaza-negativni,
gram-pozitivni, fakultativné anaerobni koky (kulaty az
ovoidni tvar) vyskytujici se jednotlivé, po dvou nebo
v fetizcich ( Schleifer and Kilpper-Bilz,
1987). Schopnost laktokoku rust pfi teploté 10 °C, ale
ne pri 45 °C je rodova charakteristika, ktera je, aZ na
vyjimky, odliuje jak od streptokoku, tak i od enterokokd.

Roz3itujici popis druhu Lactococcus garvieae podali
Teixeira et al. (1996), ktefi navic do tohoto druhu
prefadili 1 ,,Enterococcus seriolicida” (Kusuda et al.,
1991), zpisobujici onemocnéni ryb. A pravé bioche-
micka i fyziologickd podobnost L. garvieae n&kterym
zastupcim rodu Enterococcus muize vést k jejich zamé-
né ¢i prehlédnuti pri identifikaci, a to jak ve veterinar-
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ni, tak i v humanni klinické mikrobiologii (Teixeira
et al., 1996). Druh L. garvieae je schopen, stejné jako
enterokoky, rust pfi teploté 45 °C a v pritomnosti
6,5 % NaCl nebo hydrolyzovat eskulin v pfitomnosti
Zluce, coz byly piuvodné charakteristiky typické vyluc-
né pro rod Enterococcus (Teixeira et al., 1996).
Z tohoto duvodu seznamujeme s naSimi zkuSenostmi
s identifikaci zminéného taxonu pochazejiciho z veteri-
narniho materialu,

MATERIAL A METODA

Prehled testovanych kmenu a jejich zdroj je uveden
v tab. I. Kmeny pochézely ze tfi staji na severovychod-

lyzin Staphylococcus aureus), reakce s fenolftaleindi-
fosfitem a hipuratem sodnym. VSechny kmeny byly
dale identifikovany setem STREPTOtest 16 (Lachema,
Brno) a programem TNW 5.0. Citlivost k antibiotikim
byla stanovena plotnovou metodou na Mueller-Hinton
agaru (Oxoid CM 337) pomoci antibiotickych diska
Oxoid CT.

Izolaty byly uchovany na vpichu v BHI agaru a sou-
¢asné také v BHI bujénu. Pro testovani byly vzdy kul-
tury pieoc¢kovany na krevni agar (7 % berani krve)
a kultivovany 24 h pii teploté 37 °C. Opakované testo-
vani bylo provadéno pomoci kli¢ovych konvenZnich
testd pro tuto skupinu (Ruoff, 1995) a dale komer¢-
nimi soupravami STREPTOtest 16, STAPHYtest 16,
ENCOCCUStest, PYRAtest, VPtest (Lachema, Brno),

1. Seznam kmenu L. garvieae a zdroj izolace — A list of L. garvieae strains and source of isolates

Oznadeni kmene' Zdroj izolace? Klinické vySetfeni® scC Typ vzorku?
436 sekret mlécné Zlazy skotu® negativni® 561 smésny®
447 sekret mlécné Zlazy skotu negativni 828 smésny
462 sekret mlééné Zlazy skotu CHKM (vlotky)’ 715 Etvriovy?
488 sekret mlééné Zlazy skotu negativni 514 smésny
1328 sekret mlécné zlazy skotu CHKM (vlocky) 973 &tvrtovy

SCC = pocet somatickych bunék (tis./ml) — somatic cell counts (thous./ml)

CHKM = chronicka katardlni mastitida — chronic catarrhal mastitis

. . . 2 - : [ > . 4 5 . 6 7
'strain designation, “source of isolate, “clinical examination, “sample type, “bovine mammary gland secretion, “negative. 'floccules, *bulk

milk, *udder quarter milk

ni Moravé. Jednalo se o rutinné sledované vzorky mlé-
ka dojnic. Zvifata byla vySetfovana jak klinicky, tak
cytologicky; viechny publikované pripady vykazovaly
znaky mastitidy (tab. I). Zadny z pfipadi nebyl vySet-
fovan opakované. Vzorky mléka byly odebirdny v sou-
ladu s doporucenimi FIL/IDF (1981). V souboru se
vyskytovaly jak &tvrtové, tak smésné vzorky od jednot-
livych dojnic; davodem odli$nych zpusobi odbéru byly
vét§inou pozadavky chovateld a servisnich pracovniku.
Vzorky byly transportovany zchlazené, nebyla pouZi-
vana Zadna konzervac¢ni Cinidla. Po doruceni do labo-
ratofe byly vzorky analyzovany bud ihned, nebo po
uchovani pii teploté 4 °C nejvySe 18 hodin. V piipadé,
kdy nebylo mozZno dodrzet uvedené podminky, byly
vzorky zmraZeny a uchovény pfi teploté —18 °C nejdéle
14 dni.

Individualni vzorky mléka byly v mnozstvi asi 50 pl
oc¢kovény sterilni sklenénou ty¢inkou souasné na
krevni agar s 8 % plné berani krve (Columbia Blood
Agar Base, HiMedia, Bombay) a Edwardsovo médium
s 8 % berani krve (HiMedia). Kultivace probihala 18 az
24 h pri teploté 37 °C. Ve v8ech uvedenych ptipadech
byl rast v primokultufe uniformni, vizualné témér
v Cisté kultufe, narust pak stfedni az silny. Kolonie vy-
kazovaly slabou viridaci jak na krevnim, tak na Edward-
sové agaru. Suspektni kolonie byly pfeofkovany na
krevni agar a dale primarné konfirmovany. Byla sledo-
vana hemolyza, reakce s eskulinem, CAMPtest (hemo-
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Streptococcal grouping kit (Oxoid). Identifikace izolata
byla provedena pomoci identifika¢niho programu
TNW 5.0 (CCM Brno, 1997).

VYSLEDKY A DISKUSE

Pii vySetfovani bovinnich mastitid bylo izolovano
nékolik kultur, které byly ureny jako Enterococcus sp.
Nasledné pomoci identifikaéniho programu TNW, do
jehoZ matice byly vloZeny charakteristiky druhu L. gar-
vieae, viak byly tyto izolaty identifikovany jako zmi-
nény druh. Jednalo se o gram-pozitivni ovoidni koko-
tycky, nehemolytické nebo slabé viridujici a vétSinou
nerostouci na kanamycin-eskulinovém agaru (Merck).
Na krevnim agaru tvorily hladké, lesklé, mirné vypouk-
lé bilé kolonie majici 0,5 aZz 1 mm v priméru. Dva
kmeny oznacené 447 a 462 byly uloZeny v Ceské sbir-
ce mikroorganismi PfF MU pod cisly CCM 4682
a CCM 4683. Dosazené vysledky biochemickych a fy-
ziologickych testi u vSech vySetfovanych kultur jsou
uvedeny v tab. II.

Rust pii teploté 45 °C byl provadén jak v médiu
s indikatorem, tak 1 v BHI bujonu pro vylouceni tech-
nické chyby pfi odecitani neprukaznych rasta. Pavodni
udaje pro druh ,, Streptococcus garvieae* totiz udavaly
pozitivni rust pfi teploté 40 °C, ale ne pfi teploté 45 °C
(Schleifer etal, 1985). Tato charakteristika zistala
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1. Charakteristika reakei u péti izolata druhu L. garvieae — Charac-
teristics of reactions in five isolates of the species L. garvieae

Test! 3
&
Rust pii - growth at.
6.5 9% NaCl 100
10 °C 100
45 °C 100
pH 9.6 0
Kataldza - catalase 0
Ureaza — urease 0
Reakee se screm skupiny D~ reaction with group D 0
serum
Acetoin — aceton 100
Hemolyza (viridace) — hemolysis (viridation) 100
Pyrrolidonyl arylamidiza — pyrrolidonyl arylamidase 80
Fostataza - phosphatase 0
Leucmn aminopeptidiza - leucine aminopeptidase 100
a-galaktosidaza - o-galactosidase 0
B-galaktosidiza - B-galactosidase 0
B-glukuronidiza - B-glucuronidase 0
Rust na agaru — growth on:
Edwardsove — Edwards agar 100
kanamycin-eskulimovém — kanamycin-esculin agar 20
Dekarboxylace ornitinu — ornithine decarboxylation 0
Arginin dihydroliza - arginine dihydrolase 100
Hydrolyza - hydrolysis of:
eskulinu - esculin 100
hippuritu — hippurate 0
Kyselina z - acid from:
mannitoly — mannitol 100
sorbitolu - sorbitol 0
trehalozy = trehalose 100
laktozy - lactose 60
rafinozy — raffinose 0
inulinu = mulin 0
melibiozy — melibiose 0
ribozy — ribose 100
sacharozy - saccharose 0
xylozy - xylose 0
maltozy — maltose 100
mandzy — mannose 100
Redukee nitratd - nitrate reduction 0

I 2 . woie
test, “percentage of positive reactions

platna i po prefazeni tohoto taxonu k laktokokum. Do
druhu L. garviecae viak byl nedavno piefazen ., Entero-
coccus seriolicida”, Ktery roste pii teploté 45 °C, a da-
le tam patii i izolaty z vodnich buvolu, které rostly rov-
néz pii této teploté (Teixeira et al, 1996). Také
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viechny naSe izolaty vykazovaly pozitivni rast pii této
teploté. Vzhledem k publikovanym i niami dosazenym
tidajim je nutno piehodnotit rodovou charakteristiku
laktokoku, nebot prokazatelné alespon druh L. garvicae
roste pii teploté 45 °C.

Pravé schopnosti rastu pfi teplot¢ 10 a 45 °C a v pii-
tomnosti 6,5 % NaCl tyto kataliza-negativni izolity
druhu L. garvieae nejvice piipominaly zastupce rodu
Enterococcus. Na rozdil od enterokokt vSak druh
L. garvieae neroste pii pH 9.6 a nereaguje se strepto-
kokovym skupinovym sérem skupiny D (Oxoid) a vét-
Sinou také neroste na kanamycin eskulinovém agaru.
Pozitivni vysledek pyrrolidonyl arylamidazové reakce
(prouzkovy PYRAtest; reakci ze¢ STAPHY testu 16 ne-
Ize pouzit) odlisuje L. garvicae od pediokoki, leuko-
nostoku a viridujicich streptokokt. Stejny test spolu s po-
zitivnim vysledkem leucin aminopeptidazy vylucuje
identifikaci izolath L. garvicae jako aerokoki (Ruoff,
1995). Zastupci rodu Globicatella nerostou pii teploté
10 ani 45 °C (Collins et al, 1992); zastupci rodu
Facklamia zase nehydrolyzuji eskulin (Collins et al.,
1997), takze jsou snadno odliSitelné od L. garvicae po-
moci zakladnich rodovych testi. V ramci rodu Lacto-
coccus druh L. garvieae od ostatnich druhu odliSuje jiz
zminény PYRAtest, dile okyselovini ribozy a melibidzy
a pozitivni arginin dihydrolaza. Jak je patrno z tab. II,
vysledky reakci jsou téméf jednotné. Izolované kmeny
se vzajemné od sebe liily pouze okyselovanim laktozy.
ale tento rys neni neobvykly (Teixeira etal, 1996).
Vysledky reakei dosazené u péti 1zolatd koresponduji
s popisem druhu (Schleifer etal, 1985; Schlci-
fer and Kilpper-Bilz, 1987; Teix
1996).

Antibioticky profil izolati byl nasledujici: viechny
byly rezistentni k linkomycinu a cloxacilinu a citlivé
k penicilinu G, novobiocinu, cefalexinu, cefoperazonu,
ampicilinu, amoxycilinu s kyselinou klavulanovou
a tetracyklinu. Kmeny byly citlivé ke streptomycinu ve
40 % piipada, k neomycinu a kanamycinu pak v 80 %
pripadui.

Pfi zpétné reidentifikaci izolatd gram-pozitivnich,
kataldza-negativnich kokd z mastitid na zikladé adaja
z archivnich soubort dat bylo zjisténo, Ze se pravdépo-
dobné nejedna o nijak zvIast vzacny druh. V prabéhu
poslednich tii let byl izolovin v 43 piipadech (2,4 %
izolati gram-pozitivnich, katalaza-negativnich koku),
ale vZdy chybné identifikovin — predevsim jako Ente-
rococcus sp., Enterococcus durans a Streptococcus sp.
Tyto izolaty uz bohuzel nejsou k dispozici, takze u nich
neni mozné provést dopliiujici testy. potvrzujici jedno-
znaéné jejich piislusnost k druhu L. garvicae. Zde uve-
dené zjisténi je zaloZeno na prehodnoceni identifikace
pomoci nové matice a dle vysledkd testd ulozenych
v pocitaci. Zavéry dosazené pomoci rutinné proviadéné-
ho souboru testl u téchto izolatd viak po reidentifikaci
sméfuji k druhu L. garvieae a o, 7e nebyly identifiko-
vany jako zminény taxon, bylo zapfi¢inéno predchozi
nedostupnosti identifika¢nich schémat a podrobnéjsich
dat. Dle naSeho ndzoru vyskyt druhu L. garvieae pii

cira etal.,
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mastitidach neni nijak vzacny. Za hlavni pfinos tohoto
sdéleni povazujeme piedev§im uvefejnéni podrobné
charakteristiky dosaZzené na v tuzemsku dostupnych
identifika¢nich soupravach. Toto jisté napomize astéj-
$imu prukazu patogena v klinickém veterinarnim mate-
ridlu a zlep3i se tim i monitoring jeho vyskytu v naSem
regionu.
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The value of human lifc at the end of the next century (in English). .. .... .. S R e R B B R R
Borodkovi Z. Dvorozindkovi E, Dubinsky P., Velebny S., Toma%ovitova O, Machnicka B.:

Eftect of free and liposomized albendazole on the immune responses in healthy and Toxocara canis-infected mice (in

English)

Vplyv volného a lipozomovaného albendazolu na imunitné prejavy zdravych a Toxocara cants infikovanych mysi. . .
Pavlik I, Cernik J., Bdarta J., Kundera J,, Pecka Z

Occurrence of coccidia (Carvospora neofalconts and Carvospora kutzeri) in birds of prey in falcon breeding facility in

Milotice in the Czech Republic (in English)

Vyskyt kokcidii (Carvospora neofalconis a Carvospora kutzeri) u dravych ptaki v odchovné sokolovitych dravet v Miloticich
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Rehddek ). Kocianova E, Kovafovd E. Kapitandik B., Jurina A, Nad O, Li¢ko P.:

Occurrence of bovine coxiellosis in the district of Bardejov. Eastern Slovakia

Vyskyt koxielozy hovidzieho dobytka v okrese Bardejov na vychodnom Slovensku
Horky D.. Illek J.. Pechova A

Distribution of heavy metals in calt organs (in English)

Distribuce 1&Zkych kovii vorganechtelat . ... ...
Egwu G.O. Aliyu MM, Ameh ] A

Survivability of Mycoplasma agalactiae strains in caprine milk (in English)

Prezivani kment Mycoplasma agalactiae v Kozim mIEKU ... ..o
Zobundzija M., Novak Renata, Kozaric¢ Z, Miheli¢ D, Brkié A

The morphohistochemical analysis of the pars costalis and pars lumbalis diaphragmae in lambs (in English)

Mortohistochemicki analyza pars costalts a pars lumbalis diaphragmae u jehiat

Cislikovi L. Dietzova Z, Prokopcikova H.:
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Ornitoza u mestskych zdivocenych holubov Columba livia t. domestica v Kosiciach
Hurna E, Hurnd S
Cytotoxicity and genotoxicity of cadmium (CdCl2) investigated on arat liver epithelial cell line (Anr-4 cells) and Chinese
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Sledovanie cytotoxicity a genotoxicity kadmia (CdCl2) na pecenovych bunkiich potkanov (Anr-4) a plucnych fibroblas-
toch cinskeho Skrecka (V 79 cell line)
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Izolace druhu Lactococcus garvieae z bovinni mastitidy . . ... ... it

SHORT COMMUNICATIONS - KRATKA SDELENI
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Prvni izolace Psvchrobacter immobilis z potravin v Ceské republice .. .. ... oo
Modric T, Simmen F. A
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developmental genes (in English)
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PRELIMINARY COMMUNICATIONS - PREDBEZNA SDELENI
Raszyk J. Gajdudkova V., JaroSovada A, Salava J, Palic I

Occurrence of phthalic acid esters (PAEs) in combined feedstufts and adipose tissues of swine and cattle (in English)

Vyskyt estertt kyseliny ftalové (PAE) v krmnych smésich a tukové tkani prasataskotun . ...
REVIEW ARTICLES - PREHLEDY
Faldyna M.:

Dittferential antigens of leukocytes of dog, cat, horse, pig and ruminant

Diferenciacni antigeny lcukocytl psa, koCky. koné, prasete a prezvykaveld .. ...
Mitlovia L., Fischer O, Kazda )., Kaustovd J.. Bartl J.. Horviathova AL Pavlik L:

The occurrence ol mycobacteria in invertebrates and poikilothermic animals and their role in the infection ot other animals

and man

Vyskyt mykobakterii u bezobratlych a poikilotermnich Zivocicht a jejich vyznam pifi infekei zvitatalidi. ... ..
Pavlik I, Bartl I, Parmovda I, Havelkova M., Kubin M., BaZzant J:

Occurrence of bovine tuberculosis in animals and humans in the Czech Republic in the years 1969 1o 1996 (in English)

Vyskyt bovinni tuberkulozy u zvifat a lidi v Ceské republice v letech 1969 a7 1996 .. ... ...
Pospidil L.
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Chiamyioza ey (epitheHOEYSHIS). ... v o osuerrsiniimne i feims viadmtunid Sob e Bhe %o imnd U A S e
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Estrogenic activity of xenobiotics (in English)

Bstrogennt aktivita CIzOTOUVERIREK .. oo simumansmin e sam wovmininms 0, soiosie s o Sa@eins s e iuerye 0 veis 53
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A Concise Catalogue of Selected Pharmaceutical (in English) ...
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Sutiak V.
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GLOSSARY - BIOTECHNOLOGY
VYKLADOVY SLOVNIK - BIOTECHNOLOGIE
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VECNY REJSTRIK

Acidobazicky profil

- bahnice: biezost: Fencliv acidobazicky pfistup s A
~tele
- antipyretikum; lyzin-salicylat; snaSenlivost: Klinické
a laboratorni hodnoceni. . . . . : e sy
respiracni syndrom; ludubuuku ruvnuv.xha vllv ...... oo DY

Aglutinaéni test
— Candida guillermondir: sérologie. krava, poruchy reprodukee . . . 289

Alhendazol

- hipozomy: toxokaréza: imunita; myS ... .. e 00 RS
Alkalicka fosfataza
enterocyty: tenké stievo: denzitometricka analyza; sele . o« T3
Alveolirni makrofigy
- interleukin-8. imunorcaktivita: interferon o nepritomnost;
PRRSvirus; infekee . coarsaansisaiise, o : 5 7
Aminopeptidiza M
— enteroeyty: tenké stievo; denzitometricka analyza; sele ... ... .. 75
Analyza obrazu
— mikrobidlni kontaminace: testy. veterinarni léciva, Ceska
FEpUBlRE JOSRAENIIO oot s o R 213

Antibiotika
~ penicilin: chloramfenikol: oxacilin; erytromycin;
oxytetracyklin; rezistence: bakteridlni pavodci mastitid: dojnice 201

Antihelminticka lécha

-~ GIN: Moniezia spp.: spoleéni pastva; ovees skot ... 1583
Antihelminticka rezistence
- metody detekee, nematody. hospodaiski zvirata 347
Antipyretikum
— lyzin-salicylit. snasenlivost, klinicke a laboratorni hodnoceni;
(5] S : szl
Apoptoza
- melanom; elektronova mikroskopie; prase ..., .. ETT AR i |
Arzen
- nedostatek As; reprodukéni uZitkovost; koza; vliv \ 272
Bahnice
- biezost: acidobazickii rovnoviha: zmény; Fenclav acidobazicky
pristup . . N A A R R 27
Bakteric
- bakterilni p(lvodcl. mastitidy: rezistence k antibitoikam;
OTATER o s i oot oo e s (e s TS s »s: 201
= Chlamydia pecorum: Khinicky obraz; experimentalni infekee:
specidlni popis: genetika .. ... 249
— kontaminace bakteriemi; veterinami léciva; CR; 1993 az l‘)‘)ﬁ 213
- mykobakterie . 115,221
Beran
- Stitna zlaza: struma: aplikace kalium jodatum: klinicky
2 ulirasonOgraficky RALCZ: ..o o wemvenmemiims soe ssee s oes 179
Betaz-sympatomimetika
— dychaci cesty: eprtel: ultratruktura; kedlikovhiv. o000 00 187
Bezobratli
— mykobakterie. vyskyt, infekee zvitatalidi ........ ... .. B 1 5
Biomarker
- oralni vakcinace: vzteklina: liska obecna : i 249
Blastocysta
- embryo, prase. hybridizace in situ; genové exprese. . ... ... R |
Bovinni tuberkuloza
~ vyskyt; zvifata; lidé; CR; 1969 a7 1996 . ................... 221
Brinice
= pars costalis; pars lumbalis; pramér svalovych vliken; jehné . .. 357
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Brom

- nedostatek b.; reprodukéni uZitkovost; koza; viiv ... 272
Biczost

- bahnice; fyziologicka obdobi: Fenclav acidobazicky pristup. . . . . 27
Busulphan

—embryo: rast a vyvoj, viivikure ..o R 105
Byk

- ejakulat; spermie; testosteron; hydroxykortikosteron; krevni

SETINS CHTOMCRYIBITEET., oiore: scoimimrssiorsaim el i Tosamhr s s 268
- spermie; protilitky proti spermiim; krevni sémm ELISA 137, 285
Candida guillermondii
— krava: sérologie; aglutinacni test; poruchy reprodukee ... ... .. 289
Caryospora kutzeri
~ dravi ptdci; diagnostika; terapie; prevence; vyskyt: CR ... .. 301
Caryospora neofalconis
- dravi ptaci; diagnostika: terapic; prevence: vyskyt: CR ... 301
Cizorodé liatky
- endokrinni anomilie; xenoestrogeny; chronicky stres: ryby . ... 290

- xenoestrogeny; endokrinni poruchy; cytochrom P450; syntéza
steroidu; vitelogenin; test s vyuZitim reporterového genu .. 288, 311

Columba livia . domestica

~ zdivoceli holubt; ornitéza; Chlamydia pyittaci; Kosice . ... .. .. 301
Coxiella burnetii
—koxieloza: vyskyt: skot; SR ... 325
Cytochrom P450
- cizorodé latky; estrogenni aktivita; detekee . ... ... ... 288, 311
- hybridizace in situ; prase; embryo; detekce Casnych vyvojovych

ML s s 0 0 R 8 S B B 7 SR T A 165
Cytotoxicita
- kadmium: jaterni buiiky (Anr-4); potkan; plicni fibroblasty

(V/79); Cinsky kfeek: oot Guniinmisviaiesumm s 365
Ceski republika
~ bovinni tuberkuléza; zvifata; lidé; vyskyt; 1969 az 1996 ... ... 221
— exhalace: oblast Teplice a Prachatice; mladi muZi; kvalita

SETTIBIIC v st o o s o Ao 4 0 T o S S AT 286
- kokcidie Caryospora neofalconis a Caryospora kutzeri;

odchovna sokolovitych draved; Milotice ... ... ... ... 301
- neosporoza; pes; prvni piipad vyskyt ..o 51

~ Psychrobacter imobilis; potraviny: prvni izolace ... ........ 111
— veterindrni prepardty a léciva; mikrobidlni kontaminace; (et(y.

1993 a7 1996 ..
Cinsky kiedek
- plicni fibroblasty (V 79); kadmium; cytotoxicita: genotoxicita . . 365

DDT

— krmivo; napdjeci voda; stdjovy prach; vozovkovy prach: piada;
farmy skotu a prasat; krava; srst; mléko: télesné orgdny: tuk;
vyskyt

DEAE-dextran

- ordlni aplikace; sajici my§; penetrace viru; vzteklina ... ..., 161

Denzitometricka analyza
- alkalicka fosfatiza; aminopeptidiza M; enterocyty; tenké
SHREVOL IR s aniceic gt T S O R A R T 75
Diagnostika
= Caryospora neofalconi; Caryospora kurzeri; dravi ptici;

odchovna sokolovitych draved; CR ... 301

Diferencia¢ni antigeny (CD antigeny)
- leukocyty; subpopulace: pes: koCka: kui; prase: prezvykaver ... 5§



Dravi ptaci
— Carvospora neofalconis: Carvospora kutzerr, diagnostika;
terapic; prevence; odchovna sokolovityeh draved: CR ...

Dribez

: nadbytek jodu: metabolickd odezva

- ptaci chitpka A (HSN1): epidemiologické charakteristiky:
kontrolni opatieni: vyskyt .

Dychaci cesty

— epitel; ultrastruktura. 2-sympatomimetika: vliv; krdlik

Edémovi nemoc prasat

= sele: proulitky: neutralizace SLTIHv: imunizace SLTII
Eimeria spp.
- kokcidioza;
Ejakulat

— kvalita ejakulitu: byk: autoprotilitky proti spermiim .

— kvahita semene: mladi muzi: oblast Teplice a Prachatice: CR
~ objem ejakulat: muz: byk: chronicky stres .. s

kuzle: toltrazuril: monensin .

Elektronovia mikroskopic
— apoptéza; melanom: prase ...
Embryo
= hybrichzace i situ. genove exprese. metoda detekee

a lokahizace exprese. prase oz
- ranid embrya; prase: kriva: viiv (.d VIO VIO
- rist a vyvoj: gonady: busulphan: vliv: kufe

Endokrinni poruchy
- cizorode latky: xenoestrogeny: detekee: test s vyuZitim
reporteroveho genu
~ xenoestrogeny: patologie: chronicky stres: |yh)

Endometrium

-~ histopatologicke a funkeni zmeny: ovaridlni cysty: kriva

Enterocyty
alkalicka tosfatiz
analyza: sele

unimopeptidiiza M: denzitometricka

Enzymoimunoanalytickd metoda (ELISA)

~ Candida guillermondii: reprodukéni poruchy: Kriva

- neosporoza: klimeké priznaky. pes. CR

- protilatky proti spermuim: krevni sérum. byk; kanee

pidemiologie

~epidemiologické charakteristiky; ptaci chiipka A (HSN1);
dritbez

Epitel

= ultrastruktura, dychaci cesty: B2-sympatomimetika; kralik

rytromycin

— rezistence a citlivost k e.; mastitidy: dojnice

Escherichia coli

~ edémovi nemoc prasat: sele; protilitky .o oo

Estery kyscliny ftalové (PAE)

— vyskyt: krmné smési: tukoveé tkané; farmy prasat a skotu:
vyrobny krmnych smési: zdravotni nziko ... ... ...

Exhalace

~ oblast Teplice a Prachatice; CR: mladi muzi; kvalita semene

Experimentilni infekce

= Chlamydia pecorum; projevy infekee: patogenita

Farmy prasat a skotu

- rizikov¢ polutanty: vyskyt: zdravotni niziko . ...

- vyskyt karcinogennich PAH: krmivo: napijeci voda: stij
a vozovkovy prach: praseci kejda: puda: zdravotni riziko

- vyskyt PAE: krimne siési: tukové tking; zdravotni nziko . .

Fenclovy rovnic
- acidobazicki rovnoviha, zmény: bahnice: biezost

Fluor

- nedostatek F: reprodukéni uzitkovost; koza: vliv ..o

VI

001

207

219

187

. 285
. 286
cien 268

288,311

290

75
289

Al
137. 285

oy A1)

187

2201

286

249

- ovanalni dysfunkee, [¢¢ha. progesteron, Kriva

Gamety

= prase: krava: vliiv Cd in vivo: i virro

Gen
casné vyvojove g.. exprese: metoda detekee a lokalizace
exprese: hybridizace i sine: embryo: prase

Genetika
Chlamydia pecorum; geneticke skupiny: metoda DNA
fingerprinting .

Genotoxicita

admium: jaterni buiiky (Anr-4): potkan: plieni fibroblasty

(V 79). ¢insky kiecek

Gonidotropni releasing hormon (GnRH)
- indukovani ovualace: krava: sani telat
Gonidy

~embryo. rust a vyvor. busulphan: viiv: Kuie

Hematologicky profil

- tele: antipyretikum: lyzin-salicylat; snasenhvost: kKlimeka
a laboratorni hodnoceni

Histochemie
endometrium; ovarialni cysty: kriava

histochemicka aktivita: svalovi viikna: branice — pars costalis

a pars lumbalis: jehné
Histologic
- endometnum; ovartdlni cysty: krava

Hlinik
nedostatek Al reprodukéni uzitkovost: koza: viiv

Hybridizace in situ

embryo; prase; genove exprese: metoda detekee a lokalizace

CXPIESe ...
Hydroxykortikosteron
= krevni sérum: byk: chronicky stres

Chlamydia pecorum
klinicky obraz: experumentilni infek
genctikas imunochemie

ilni popis:

Chlamydia psittaci
- ornitoz

Chlamydioza (cpithcliocystis)
~ ryby. priznaky. ctiologic: hostitelské druhy: geografické
rozsifeni. . .

Chloramfenikol
- rezistence a citlivost K ch.: mastitidy: dojnice

IFAT
= Neospora canmum;, neosporoza; Klinické piiznaky: pes: CR
Implantace vajicek

hybridizace in situ: embryo: prase

Imunita

- edémovi nemoc pra le: toxoid SLTIL protilitk
neutralizace SLTIlv ... .. s iy

- toxokaroza: albendazol; Ilpolnmy mys. ...

Incidence
- Mycobactertum bovis: Mycobacterim tuberculosi, 7
lidé: vyskyt: CR: 1969 az 1996

Incusura ischiadica major

= ischiadicus: piistup: blokada: skot: Koza
Interferon o

= nepritomnost. PRRS virus: alveolirni makrofigy

divoceli holubi Columba livia {. domestica; Kosice

145

287

165

249

365

16Y

105

97

357

7
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165

208

249

361

307

201
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165

2093

221

33
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Interleukin-§

~ PRRS virus. imunoreakuvita; alveolarni makrofagy . 7
In vitro
— antihelminticka rezistence: metody detekce; nematody:

hospodaiska zvifat: . e . 347
- endokrinni anomilie; xenoestrogeny: chronicky stres; ryby . . 290
~ prase: alveolarni makrofagy; PRRS virus; interleukin-8 . .. anl
— prase; skot, gamety: rand embrya; vliv Cd | .. 287
- xenoestrogeny: vitelogenin: aktivita; detekce . 288, 311
In vivo
— antihelminticka rezistence; metody detekee: nematody,

BOSPOABISKAZVITAC .0 005sro s svmmviminsaininis/smsans woisisin 347
- endokrinni anomalie: xe noulrogcny chr(mlc.ky stres; ryby 290
- prase; skot: gamety, rand embrya; viiv Cd 287
- xenoestrogeny. vitelogemn: aktivita: detekee 288,311
Jatra
- jaterni bunky (Anr-4). kadmium: cytotoxicita; genotoxicita;

POKAR v israissijiain Lo s R S AR S P DR S 365
- rizikové polutanty: vyskyt. mvu tnrmy \kmu ORI V. |
Jehné
= brinice = pars costalis a pars lumbalis; primér svalovych

vldken, histochemicka aktivita 157
Jod
- kravské mieko: hladina I: pridavek j

R IRORIN 45 s SR A G 0 P T 173

nedostatek 1. n.pmdukun uulk()vosl koz.\ (7| —— 272

vajecny Zloutek: nadbytek I: krevni parametry: spotieba krmlv.x

nosnice 207
Kadmium
- cytotoxicita; genotoxicita; jaterni buiky (Anr-4); potkan; plicni

fibroblasty (V 79): ¢insky Kiecek 365
—distribuce Cd. orgdny (el 331
- gamety, rand embrya, prase; \k()l vhv G soinessibrvans . 287
- krmivo; napajeci voda; stajovy prach; »nu)vkovy prach; puda;

farmy skotu a prasat; krava; srst; mléko; télesné organy; tuk;

vyskyt ) 233,288
- nedostatek Cd; reprodukéni uZitkovost; kom viiv . 272
- rezidua; reprodukeni orgdany. nemocnost; krava; spnd

zmetalurgickych zivodu .. ... 750283
= vhiv Cd: gamety: rani embrya: in vives in vitro; prase; kriva . ... 287
Kalium jodatum
- aplikace: struma: Stitna zlaza: klimeky a ultrasonograficky

nalez; beran 179
Kanec
- spermie; protilatky proti spermiim; krevni sérum; ELISA 137
= Stitnd ZIdza: struma; aplikace kalium jodatum: beran .. ... .. .. 179.
Klinicky obraz
= Chlamydia pecorum; diagnosticke metody; savei .. 249
Kocka
—leukocyty: subpopulace. diferenciacni antigeny (CD antigeny) .. 55
—kizle: toltrazunl; monensin; aplikace: Eimeria spp 239
Kontaminace
- bakterie; plisné. veterindrni 1é¢iva; CR: 199322 1996 .. ....... 213
Koxieloza
= Coxiella burnen, vyskyt.skot SR oo o 328
Koza
= incusura ischiadica major, n. ischiadicus; pristup; blokada . . ... 33
= kozi mléko. Mycoplasma agalactiae; prezivani .............. 343
- kazle: kokcidioza: wltrazuril: monensin; Eimeria spp. . ....... 239
= reprodukéni uZitkovost: stopové a ultrastopové prvky.

nedostatek; viiv nauzitkovost ... 272
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Krilik

- dychaci cesty: epitel; ultrastruktura; B2-sympatomimetika; vliv . 187
Kriva
- bovinni tuberkuldza; vyskyt: CR; 1969 a2 1996 .......... ... 221
~ Candida guillermondii; poruchy reprodukee, vliv . ........... 289
—gamety: rand émbrya; ViV Cl' cucuvsivssimnssn s 287
~indukovand ovulace; GnRH; sdnitelat .. ........... ... ... 169
- koxieléza, Coxiella burnetii; SR ... ............... 325
- mastitida
- bakterielni puvodci; rezistence K antibiotikim . ............ 201
— Lactococeus garvieae; izolace . ..........cvviveinvinians 371
- mlé¢na zlaza; somatické buiiky; morfologie ................ 255
- mléko; obsah I; pfidavek I: eliminace jodové deficience ... .. .. 173

- ovaridlni cysty; endometrium; histologie; histochemie .. ... ... . 97
- ovaridlni dysfunkce

— lé¢ba; progesteron; folikuldmi vyvoy .................... 145
— thyroidni hormony; kocentrace . ...................oo.. 284
- reprodukéni uzitkovost; nedostatek Mn; vliv ... oL .- 272

- srst; mléko; svalovina; jatra; ledviny; tuk; rizikové polul'mly,
vyskyt ...
— (€Zk¢ kovy; rezidua; reprodukeni orgdny; nemocnost

288

z metalurgickych zavodd . ... ... 283
Krev
- arteridlni k.; krevni plyny; acidobazicka rovnoviha: respiracni
SVIKITONGERIE: ... cononermie atesnssoimmms ootz it apms Sy 69
- krevni parametry; nadbytek Iinosnice . ........... ... ... 207
~ krevni sérum
~ protilitky proti spermiim; byk: kanec ... ........ ... .. 137. 285
— testosteron; hydroxykortikosteron; byk: chronicky stres ... .. 268
- periferni k.; lymfocyty: neutrofilni granulocyty: subpopulace;
PESTVER v o e S SR B O R S SRR RS O 193
Krmiva
- rizikové polutanty: vyskyt; farmy skotu a prasat ... .. ... 233,288
- vyskyt karcinogennich PAH; farmy prasata skotu ... ... . 17,288
- vyskyt PAE; farmy prasat a skotu; vyrobny kemnych smési ... 93

Kun
- leukocyty; subpopulace; diferenciacni antigeny (CD antigeny). .. S5
Kuie

- gonddy. embrya; rast a vyvoj; busulphan; viiv ... L. 105
Lactococcus garvieae

—mastitida; izolace L. garviette: . .c...qoiiiwimmvnmvimess o 371
Ledviny

- nizikové polutanty; vyskyt; krava; farmy skotu a prasat ... 233; 288
Leukocyty

- subpopulace; diferenciacni antigeny (CD antigeny); pes; kocka;

kun; prase; prezvykavel ... o oo oL 5SS
Lidsk4 populace
- Mycobacterium bovis, Mycobacterium tuberculosis, vyskyt.

CR: VIO R TIVO". fecevvie vt o oo e e s e e 0t 221
~ mykobakterie; moznosti pienosu; mfekuc WAL . 5550859 v, VIS
~ plodnost; Zivotni prostiedi: negativni vlivy na plodnost. .. 284
- reprodukéni funkee; chronicky stress vliv ..o o 268
Lindan
- krmivo; napdjeci voda; stajovy prach; vozovkovy prach; pida;

farmy skotu a prasat; krava; srst; mléko; télesné organy: tuk;

VSR sisscan oot o i N B o R B S B e 233,288
Lipozomy
- albendazol. toxokaroza; imunita; my$ . ... Ll 293
Liska obecna
- vzteklina; ordlni vakcinace; biomarker; sérokonverze; ic¢innost . 245
Lithium
- nedostatek Li: reprodukéni uZitkovost, koza; viiv ... 272
Lymfocyty
- subpopulace; periferni krevipes: vék ... - 193

VII



Lyzin-salicylit
— antipyretikum: snasenlivost: klinick¢ a laboratorni hodnoceni:

BBIRY 5 oo svosmns: rersiire w awimvore 31560 31018) s i e B S S 1
Mangan
- nedostatck Mn: reprodukéni uzitkovost: koza: skot: viiv . 272
Mastitida
~ bakteridlni pavoder m.. rezistence k antibiotikim: dojnice 201
— Lactococcus garvieae: 1izolace: skot 37
Méd
— nedostatek Cu; reprodukéni uzitkovost; koza: viiv . sk S DD
~ rezidua Cu; reprodukéni organy; nemocnost; krava: spad

z metalurgickych zdvodll . .. ..o 283
Melanom
— miniaturni prase; maligni melanom; metastazy: télesné organy .. 87
— prase. apoptoza; elektronova mikroskopie . SNV R: 3 |
Metastazy

ligni melanom: ni pras

(€lesné orgdny ... 87

Miniaturni prase

- maligni melanom: metastizy . t€lesné organy 87
Mlécni zldza skotu

somatické buiky; morfologicka a funkéni charaktenstka . ... 255
Miéko
- dojnice

- hladina jodu: pridavek jodu; kvalita mléka 173

- nizikové polutanty. vyskyt: farmy skotu 233

~ somatické buiiky: morfologicka a funkéni charakteristika 255
- koza

- Mycoplasima agalactiae, prezivani 343
Monensin
- aplikace: kokedioza: kazle: Enneria spp. 239
Moniezia spp.
= spolecna pastva; skot; ovee; infekee; antihelminticka lécba 153
Morfologic
— somatick¢ bunky: ml¢cr +255
Muz
~ mladi muzi; kvalita semene: exhalace: oblast Teplice

a Prachatice: CR . 286
Mycoplasima agalactiae
— prezivani: kozi ml¢ko 343
Mykobakteric
— Mycobacterium bovis, Mycobacterium wberculosis; zvirata;

lidé: vyskyt: prevalence: incidence; ozdravovani, prevence; CR;

1969 az 1996 SR R S S i D2
- vyskyt: bezobratli; poikilotermni obratlovci: infekce zvirata lidi 115
Mys
- sajici m.; DEAE-dextran; ordlni aplikace; penetrace viru;

vzteklina 161
- toxokar6za; lipozomy; albendazol: imunita 293
Napajeci voda
- rizikové polutanty: vyskyt: farmy skotu a prasat 233,288
~ vyskyt karcinogennich PAH; farmy prasat a skotu 17,288
Nematody
- gastrointestindlni nematody (GIN): spolecnd pastva: skot. ovee:

infekee; antihelminueka lécha ... ... o 153
- hospodiiska zvifata: anuhelminticka rezistence: metody

detekee 347
Nemocnost
- skot; tézke kovy: spad z metalurgickych zavoda. . ... ... .. 283
Neospora caninum
~ neospor6za; Klinické piznaky: IFAT, ELISA. pes. CR . ........ 5]
Nervus ischiadicus
— incusura ixchiadica major, pristup: blokada: skot; ovee 33

VIII

Neutrofilni granulocyty

- subpopul:

Nikl

= rezidua. reprodukeni orgdany. nemocenost. krava, spad
z metalurgickyeh zivoda .

2 peniferni Kreve pes. vek

Nosnice
- nadbytek jodu: metabolicka odezva: vajecny Zloutek: spoticha
krmiva: krevni parametry

Olovo

~ krmivo: napajeci voda. stajovy prach: vozovkovy prach: puda;
farmy skotu a prasat: krava; srst: mleko: €lesné organy: tuk:
vyskyt .. ; ; ;
rezidua: reprodukcni orginy: nemocnost: krava; spad
z metalurgickych zavodua

233,

Ornitoza
zdivoceli holubi Columba livia £ domestica; Chlamydia
paittaci: Kosice
Ovaridlni cysty
= endometrium, histopatologické a funkéni zmény: Kriva
= lécba; progesteron; folikulirni vyvoy, Krava
Ovariilni dysfunkce
kriva
ovaridlni acyklie, lecba: progesteron; folikulirni vyvoy
thyroidni hormony: koncentrace

Ovee

= spolednd pastva; ovee a shot, gastromtestinilni nentatody.
Moniezia spp.. antihelminticka I¢cha

Ovulace
indukovana ovulace; GnRH: krava: odehov telat sanim
ovarialni dysfunkee; lé¢

progesteron; kriva
Oxacilin

rezstence a cithivost k o mastiidy, dojice
Oxytetracyklin
- rezistence a citlivost k o, mastitdy: dojnice

Penctrace viru viz Virus

Penicilin

= rezistence a cithivost k p.: mastitidy; dognice .
Pes

leukocyty: subpopulace: diferenciacni antigeny (CD antigeny). .. 5

= neospordza: Neospora canmum: Khimeké priznaky. IFAT.
ELISA. CR . .

— periferni krev: lymfocyty: neutrofilni granulocyty: subpopulace:
vek Gl
vzteklina: antirabicka vakcina; antigenni aktivita;
intramuskularni a intradermalni aplikace vakciny

Plicni fibroblasty (V 79)

— Kadmium: cytotoxicita, genotoxieita: ¢insky kiecek . .

Pli;

~ kontaminace plisnémi; veterinarni |

Plodnost

- hdska populace: Zivotni prostiedi; negativni viivy na plodnost

né
va: CR; 1993 a7 1996

Poikilotermni obratlovci

~ mykobakterie, vyskyt. infekee z

Polycyklické aromatické uhlovodiky (PAH)

~ farmy prasat a skot: krmivo: napdjeci voda: stajovy
a vozovkovy prach: kejda prasat: puda: vyskyt karcinogennich
PAH R

Polychlorované bifenyly (PCB)

- krmivo: napajeci voda: stajovy prach; vozovkovy prach: pada;
farmy skotu a prasat; krava: srst; mléko; élesné organy. tuk.
vyskyt

aa hdi

233,

193
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Potkan
~ jaterni buiiky (Anr-4); kadmium; cytotoxicita, genotoxicita. . .. 365
Potraviny
— mi¢ko. mlécné vyrobky: Psychrobacter immobilis: prvni

TEOEIEEE IR 04 s i G S R S S SRS 11
Prase
- alkalicka fosfataza R e, N
~denzitometrickd analyza ... oiiiiiiii i i 79
~ diferenciacni antigeny .. ...... T 1]
~ CAEMOVA DEINOC PIASAL «.c.co o s sriiscansns ors s siiace msmin scos-srarm i e 11
~embryo 8550 A AT AT ST T R T B % T 165, 287
- farmy prasat B L A P R AN 17,93, 288
- gamety R R R A RS 287
~ ZENOVE exprese s T 165
- kanec e 137
— leukocyty S B A A SR A
— melanom e A R 81,87
~ miniaturni prase e ST - soserain B
- praseci kejda 17, 288
= reprodukcni a respiracni syndrom prasat 7
- rizikové polutanty . 17.93. 288
ST i st it e S R SR R P RN D 11.75
—spermie ... i s st 137
= stopov¢ prvky ol I ST A A T Sy PR ..
= tenké stievo s e SR A s T
Praseci kejda
~ vyskyt karcinogennich PAH; farmy prasataskotu . ... ... 17, 288
Prevalence
~ Mycobacterium bovis: Mycobacterium tuberculosis, zvitata,

lidé: vyskyt; CRN969:42 1996 ... vvvvvvnnnnnsens nonnne 221
Prevence
= Caryospora neofalconis, Carvospora kutzeri, dravi praci,

odchovna sokolovitych draven: CR 301
— Mycobacterium bovis; Mycobacterium tuberculosis, zvifata,

lidé: vyskyt: CR: 1969 a7 1996 " . .. 221
Preziviani
- Mycoplasma agalactiae; kozi mléko ... ... L0343
Prezvykavci

— leukocyty. subpopulace: diferenciacni antigeny (CD antigeny) .. S5
— reprodukéni uzitkovost; stopové a ultrastopové prvky: vliv na

OZAROVIOSE arasaiore-sceiminy s s 6 S0 s A 10 T S TR H S G S0 212
Progesteron
- ovarialni dysfunkce: 1é¢ba; PRID: krava. .................. 145
Protilitky
~ autoprotilitky proti spermiim: krevni sérum
—bykikanec . ... 137
- byk: k\.lllllq.lkulu(u ................... 285
—edémovi nemoc prasat; m.u(r.lh/m_c §LTllv SelE: e nra 11
Priatokova cytometrie
- periferni krev: lymfoeyty:pesivek ..o S 193
Psychrobacter immobilis
~ charakteristika; potraviny: prvni izolace; CR .. S L
Ptadi chiipka A (HSN1)
- epidemiologické charakteristiky: kontrolni opatfeni; vyskyt . ... 219
Pida
- karcinogenni PAH. vyskyt, farmy prasat askotu ... .. 17,288
—rizikové polutanty: vyskyt. farmy skotu a prasat ......... 233,288
Reprodukce
= Candida guillermondir; krava; poruchy reprodukee; viiv ... .. .. 289
- reprodukéni funkee: hd ot; chromicky stres; vliv ... . 268

- reprodukéni orgdny
z metalurgickych zavod

- reprodukéni uzitkovost. pre
prvky:vliv ...

zidua: €zké kuvy: spad
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Reprodukéni a respiraéni syndrom prasat (PRRS)
- virus; interleukin-8; imunoreaktivita; interferon o; alveolirni

MAKEOTAEY s aras s SR R A e m v S o 7
Respiracni syndrom
~ tele; arteridlni krev; krevni plyny; acidobazicka rovnovaha . . ... 69
Rizikové polutanty
- kadmium; olovo; rtuf; DDT; lindan; polychlorované bifenyly;

vyskyt; farmy skotuaprasat. . ............ oo 233,288
Rtut
- krmivo; napdjeci voda; stajovy prach; vozovkovy prach: pida;

farmy skotu a prasat; krdva; srst; mléko; télesné org.’my'. tuk;

VISt covanszanssmmniimE s R s ... 233,288
- rezidua; reprodukéni orgdny; nemocnost; kriva; sp.\d

z metalurgickych zavod . ...... ... ... ... ... ... s DY
Rubidium
- nedostatek Rb; reprodukéni uZitkovost; koza; viiv ... .. s 292
Rust a vyvoj
- drubeZi embryo; busulphan; vliv ... ... o 105
Ryby
- endokrinni anomalie: cizorodé litky; chronicky stres .. ....... 290
- chlamydidza: pfiznaky; etiologie; hostitelské druhy:

REOETIICKE TOZSIEIN o oo 20amt et 005 100 Sl o B 307
Sele
- denzitometrickd analyza; alkalicka fosfatdza, aminopeptidiza M;

CNICPOCYIYRREnKC SOV, 1o ciuisisio nioraia sio,m s siams s sunma SiEm 5 8 75
- edémova nemoc prasat: protilatky; neutralizace SLTIv:

IMUNIZACE SETH .oovsvnnnmnpmnmum sy v I
Selen
- distribuce Se; orgdny telat . . cwesseanea 330
- nedostatek Se: reprodukeni ulekovml koza vllv .......... 272
Sérokonverze
— ordlni vakcinace: vzteklina; liska obeend ... ...... .. S 248
Sérologie
- Candida guillermondii; aglutinacni test; krava; poruchy

TEPROURCE (siooiiunimsin ot tosdavies Sooraym e R A SR 289
Shiga-like toxin IIv (SLTIIv)
— edémovi nemoc prasat; sele; imunizace SLTII; protilatky. . ... .. I
Skot
— antipyretikum; SRASEnlivost ... .....coviviureiiamirr i, I
~bovinni tuberkuléza .. .. ... 221
T 137, 268, 285
- Candida guitliermondii ... ..cc cocviivinviivisve s onvess 289
SBIMBEYO 55w s 5m5 058 e o5 6519085 0 S O P R 287
—estery kyseliny ftalové (PAE)............................. 93
—Tarmy:skolis e st ssporeiars rnang 17.93. 233, 288
= EATMELY, oo s oo S A A S S SN TR G N R i 287
= JOAOVY HBIIEIL o memismmm e vy conane wms sysss R s s 173
SROKICIOLE ot ionmsit s e R ooy S ST e s St p e IO
—kriva .. .. 97. 145, 169, 173, 201, 221, 233, 255, 272, 283, 284, 287,

.................................. 288. 289, 325. 371

- uuslmdy ........................................ 201, 371
—mléko L. 173. 233, 255
= MEMOENOSE O T eSS s T R s e 283
—ovariflnidysfunkee: ..oonicvicasiaia s 97. 145. 284
FOVIIACE oo casmmcm maimse s s S Ao oS 73 S ST s 8 B R 169
SPNAIIIY sootin Son ool s A P L e S S 153
— polycyklické aromatické uhlovodiky (PAH) ....... ... ... 17

— protilatky . ...
— pristup a blokada nerva
SPOPIGAUKREE. o vminsmairasssmmeemmen
- reprodukcni orginy
—respiraéni syndrom .. ...l
- rizikové polutanty
- somatické buriky .
—spermie . ......
- spolecna pastva




2,287
268
. 331
L 331

- stopové prvky
SIS s s
R - (T

- t€zké kovy .

Slovenski republika

— koxieloza; Coxiella burnetii; vyskyt. skot: ZD Zborov g 325
— ornitéza; zdivoceli holubi Columbia livia f. domestica;

Chlamydia psittaci; Kosice . ... ... S ; : 2 .. 361
Somatické buiiky
— mlécna Zlaza skotu: morfologie s. b. . e L np—— 255
Spermie
— byk: autoprotilitky proti spermiim: kvalita ejakulitu .. ... . 285
- byk; kanec: protilatky proti spermiim; krevni sérum; ELISA ... 137
— muz; byk: pocet spermii; e¢jakulat; chronicky stres ... ... 268

Spolecni pastva
- ovee; skot: gastrointestindlni nematody; Moniezia spp..

antihelmintickd 1écba . . ’ 153
Srst
—rizikové polutanty: vyskyt: kriva; farmy skotu a prasat . ... 233, 288
Stajovy prach
— karcinogenni PAH: vyskyt: farmy prasat a skotu .. 17,288
= rizikové polutanty; vyskyt, farmy skotu a prasat : 233, 288
Stopové prvky
—Mn. Zn, Cu, 1. Se; reprodukéni uzitkovost; prezvykaver, vhv. .. 272
Stres

- chronicky stres
- lidé; byk: ejakulit; spermie: testosteron,
hydroxykortikosteron: semenna plazma. bicohenické

ukazatele ... .. SN 268
—ryby: endokrinni anum.ﬂu uwuuk hlky ; 290
Struma
— §titna zlaza; aplikace kalium jodatum: klinicky

a ultrasonograficky nilez: beran . .. s e

Svalovi vlikna
= primér s. v.; bramce — pars costalis a pars lumbalis,

histochemicka akrivita; jehné . .. 2 % 357
Svalovina
- rizikové polutanty: vyskyt: krava; farmy skotu a prasat . 233,288
Syntéza steroidii
— endokrinni poruchy: xenoestrogeny. aktivita; detekee . 288,311
— hybridizace in st prase: embryo; detekee casnych vyvojovych
genli ... . . 165
Stitna 7laza
- dojnice; mléko; hladina jodu; piidavek Jodu. trijodtyronin,
tyroxin: TSH ........... 173
- strumi; aplikace Kalium |oda(um kllnuky a ullrasonngraluky
QAIBZIBRIAN 5 voo-o 0 st smmem s sie e e 179
Tele
- antipyretikum; lyzin-salicylat; snasenlivost: klinické
a laboratorni hodnoceni ... .. .. el

— respiracni syndrom; arterialni krev krevm plyny nudobnnuk'\
rovnoviha
- sani telat; dojnice: mdukovan.l ovulag

~ tézké kovy: lokalizace ve tkanich abunkich ................ 331

Télesné orginy

- knva rizikové polutanty; vyskyt ... ... ... 233

- iaturni prase; maligni melanom; azy . P |
— tele; tézké kovy: lokalizace ve tkanich a bunk.n.h ....... 331

Tenké stievo

- alkalicka fosfatiza: aminopeptiddza M: denzitometrickd
ANAIYZRTSBIE & cac oo steimrsneserazaimsiesmdininim i ansie vste- 51 e 0TS Soe-wisrise 75

Terapie
Carvospora neofalconi. Carvospora kutzeri; dravi ptici.
odchovna sokolovitych dravei: CR .. 301

Test s vyuzitim reporterového genu

- cizorodé latky: estrogenni akuvita; detekee ] 288, 311
Testosteron
~ krevni sérum; bunécna suspenze: byk; chronicky stres ... ... 2068
Tézké kovy
— Cd. Zn, Se; lokalizace ve tkanich a buikich: tele . PRI .1
- Ni. Cu. Zn. Cd, Hg. Pb: rezidua: reprodukeni organy: krava:
nemocnost skotu: spad z metalurgickych ziavoda s 283
Thyroidni hormony
- koncentrace: ovandlni dysfunkee. kriva Gedupe e Ob¥
Toltrazuril
~ aphikace. kokcidioza: Kazle: Evmneria spp 239
Toxocara canis
- my3: albendazol; imunita 293
Toxoid SLTII
- edémovi nemoc prasat: sele; protilitky neutralizujici SLTHy . 11
Trijodtyronin
- &titnd 2laza; dojnice; mléko: hladina jodu: piidavek jodu 173
Tuk
- rizikové polutanty; vyskyt; krava; farmy skotu a prasat 233, 288
Tyreotropni hormon hypofyzy (TSH)
Stitna zlaza: dojnice: micko: hladina jodu: pridavek jodu 173
Tyroxin
- St zliza: doymee. miéko. hladina jodu. pridavek jodu 1732

Ultrasonografic

Stitna zlaza: struma; aplikace Kahum jodatum: beran 179
Ultrastopové prvky
= Al As. Br. Cd. F. Li. Rb. V_ reprodukéni uzitkovost.

prezvykaver: viiv 272

Vajecny zloutek

- nosnice: nadbytek jodu; spotieba krmiva sl 207
Vakcina
- antirabicka v.. antigenni aktivita: mtramuskulirni

aintradermdlni aplikace v pes . : 45
— ordlni vakeinace: vztekling, Ilsk.mhu.n.l 245
Vanad

nedostatek V: reprodukcéni uzitkovost: koza: vliv R4

Veterinarni léciva
— mikrobidlni kontaminace: testy. analyza obrazu: CR: 1993 a7

1996 o 23
Virus

penetrag ztekling DEABEXIAN ..., 0 cvncee siommeinn s 161

PRRS: alveolarni makrofagy: interleukin-8: lnlcrlunn (o SO0 S |
Vitelogenin
- cizorodé Litky: estrogenni aktivita: detekee ... scware 208 bk
Vozovkovy prach

rizikové polutanty: vyskyt: tarmy skotu a prasat .. . Lo 233,288
- vyskyt karcinogennich PAH: farmy prasat a skotu 17: 288
Vyrobny kemnych smési
— vyskyt PAE; krmné smési; zdravotni riziko 93
Vzteklina
- liska obeena; ordlni vakeinace; ucimnost ... . 245

- penetrace viru; vakeinacni kmen Vaukovo-32: DEAE- LIL\IIJH

orilni aplik caw 161
— pes: antirabicka vakeina: .lllll[.(.lllll .lku\ll.l mll.uuu\kul.uul

a intradermalni akuvita vakeiny v e e e A e e Y
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Xenobiotika

- endokrinni anomilie: xenoestrogeny; chronicky stres; ryby . . ..

- xenoestrogeny; endokrinni poruchy; cytochrom P450; syntéza
steroidi; vitelogenin: test s vyuZitim reporterového genu;
estrogenni aktivita .

290

288: 311

Xenoestrogeny
— cizorodé latky; endokrinni poruchy; cytochrom P450; test
s vyuZitim reporterového genu ... L.l . 288,311
Zdravotni riziko
- rizikové polutanty; vyskyt; krmivo; napdjeci voda; stijovy
prach: vozovkovy prach: pida: srst. mléko. télesné organy.
kriva; farmy skotu a prasat . ¥ 98 s P St ns 283, 288
- vyskyt PAE; krmiva. tukové tkang. farmy prasat a skotu:
vyrobny krmnych smési .
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- vyskyt PAH; krmivo; napdjeci voda; stajovy a vozovkovy
prach; praseci kejda; pida; farmy prasat a skotu
Zinek
— distribuce Zn; organy telat . ... ...
- nedostatek Zn; reprodukéni uZitkovost; koza; viiv . ....... ...
— rezidua, reprodukéni orgdny; nemocnost; kriva; spad
z metalurgickych zavoda

Zvirata

- hospodafska zvifata; nematody; antihelminticka rezistence;
metody detekee . . .

- Mycobacterium bov

CR; 1969 a7 1996 . . .

Zluté télisko
~ ovaridlni dysfunkce; I¢¢ba; progesteron: kriva

283

XI
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humans: occurrence; Czech Republic: 1969 10 1996

Incusura ischiadica major

nxchiadicus; access: blockade: cattle; goat

In situ hybridization

embryo: pig: expression of genes: method to detect and localize

of expression
Interferon-o
—absence: PRRS virus: alveolar macrophages
Interleukin-§

PRRS virus: immunoreactivity: alveolar macrophages
Invertebrates
- mycobacteria, occurrence. infection of antmals and man

In vitro

anthelmintic resistance: methods of detection: nematodes: farm

animals
~endocrine anomalies: Xenoestrogens; chronic stress; fish
= pig: alveolar macrophages. PRRS virus: interleukin-g .
- pig: cattle: gametes: early embryos: effect of Cd
~ xenoestrogens: vitellogenin: activity: detection
In vivo
= anthelmintic resistance: miethods ot detection: nematodes.
domestic ammals 3
- endocrine anomalies: xenoestrogens, chronic stress. fish
- pig. cattle: gametes: carly embryos. effect of Cd
— xenoestrogens. vitellogenin; actvity: detection
lTodine
cow's milk: iodine concentratio
elimmation of iodine deficiency

iodine supplementation:

. 288,

288,

283

97

357

97

hh]

284
115

221

268

2068

S
293

165

by )

egg yolk: iodine surplus: blood parameters: feed consumption;

laying hen
iodine deficiency: reproduction performance: goat: effect .
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Porcine reproductive and respiratory syndrome (PRRS)
virus: interleukin-8. imunoreactivity, interferon-ct; alveolar
ma

rophages

Poultry

—avian influenza A (HSN1): epidemiologic:
control measures; occurrence

characteristics;

= laying hen: 1odine surplus: metabolic effect

Pregnancy

—ewe: physiological periods: Fencl's acid-base approach

Prevalence

- Mycobacterium bovis; M.
humans: occurrence; Czech Republic: 1969 to 1996

Prevention

Caryospora falconis. Carvospora kutzere, birds of prey. falcon

breeding facility. Czech Republic

— Mycobacterium bovix, Mycobactertum tiberculosis; animals;

humans: occurrence; Czech Republic. 1969 10 1996

Progesterone

ovarian dysfunction: therapy: PRID. cow
Psychobacter immobilis
— charactenisties: foods. fistisolation: Czech Republic

Rabbit

— atrways. epithelium, ultrastructure, B2-adrenergic agonists;
etfect

Rabies
dog: rabies vaceme: antigemie actvity s intramuscualar and
mtradermal application of vaccine

- fox: oral vaccmation: efficiency

- penetration of virus: vacemnation straan Voukovo-32.
DEAE-dextran, oral admimstraton: suckling mice

Ram

thyrowd gland. gottre. administratton of kalium iodatum; clinical

and ultrasonograplie findig

Rat

= hiver epithelium cell hine (Anr-4): cadmium: cytotoxicity;
genotoxienty

Reporter genc as
xenobiotics: estrogenic activity: detection

Reproduction
= Candida guillermondii. cow . reproduction disorders: effect

- reproduction organs. cow: residues: heavy metals, fallout region

of metallturgical plant
reproduction performance: ruminants; trace and ultratrace

elements; effect

~ reproductive function: human population; cattle: chronic stress:

impact
Respiratory syndrome
- calf; artenal blood; blood gases; acid-base balance
Road dust
= harmful pollutants. occurrence: cattle and pig farms
= oceurrence of carcmogeme PAH. pig and cattle farms
Rubidium
= rubidium deficiency; reproduction performance: goat: effect

Ruminants

— leukoeytes: subpopulaton, differential antigens (CD antigens)

- reproduction performance. trace and ultratrace clements;
deficiency: effect on performance . .

Selenium

— distribution of Se; calf organs k. S
= selenium deficiency. reproduction perfonmance: goat: effect
Seroconversion

= oral vaccmation, rabies: [ox
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bacterium tuberculosis. animals:

2 238:
. 288

219
207

301

5221

145

1

187

45
245

161

179

365

311

289

283

272

268

69

288

272

2272

331

w272

245

Serology

~ Candida guillermondir; agglutination test; cow; reproduction

disorders
Sheep
- mixed grazing, sheep and cattle; gastromntestinal nematodes,

Moniezia spp.. anthelmintic treatment .. ................

Shiga-like toxin ITv (SLTIIv)
- oedema disease of swine: piglet; immumzation with SLTII:
antibodies ... ...

Slovak Republic

= coxiellosis: Coxiella burnetit, occurrence; cattle; Agricultural

COOPErAUVE ZOOTOV . o s v irsn prvsisim wvinusis
- ornithosis: pigeons Columbia livia {. domestica gone wild,
Chiamydia psittact. Kosice

SLTII toxoid

- oedema disease of swine: piglet; antibodies neutralizing SLTIv . 11

Soil
- harmful pollutants: occurrence; cattle and pig farms . .
- occurrence of carcinogenic PAH: pig and cattle farms .
Somatic cells
- bovine mammary gland: morphology of s. c.
Sperms
bull: antibodies to the sperms; ejaculate quality
bull; boar; antibodies to the sperms;: blood serum; ELISA
man; bull; sperm count; ejaculate; chronic stress
Stable dust
harmful pollutants: occurrence. cattle and pig farms
- oceurrence of carcinogenic PAH: pig and cattle farms. .
Steroid synthesis
endocrine disruption; xenoestrogens: activity; detection

285
137
268

233,288
17,288

288, 311

in situ hybridization; pig; embryo; early developmental genes;

detection
Stress
- chronic stress
fish: endocrine anomalies. environmental xenobiotics
- human: bull; ¢jaculate; sperms; testosterone;
hydroxycorticosterone, seminal plasma: biochemical
indicators
Survivability
Mycoplasma agalactiae: goat’s milk . .

Testosterone
- blood serum; cell suspension; bull; chronic stress . . .
Therapy
Caryospora neofalconis; Caryospora kutzeri, birds of prey:
falcon breeding facility: Czech Republic

Thyroid gland

165

290

268

343

. 208

301

dairy cow: nulk: 1odine concentration; iodine supplementation:

trilodothyronine; thyroxine: TSH
- goitre; administration of kalwm odatum: clinical and
ultrasonographic finding:ram ... ... ...

Thyroid hormones
- concentration; ovarian dysfunction. cow

Thyrcotropic hormone of hypophysis (TSH)
- thyroid gland; dairy cow; milk; iodine concentration; iodine
supplementation . . .

Thyroxine
- thyroid gland; dairy cow: milk: iodine concentration; iodine
supplementation .. ... ..

Toltrazuril

- efficacy. coccidiosts; Kid: Eimeriaspp. .................

Toxocara canis
- mouse: albendazole: immunity

173

Fome 1)

293

XVvIl



Trace elements
- Mn, Zn. Cu, J, Se: reproduction performance, ruminants, effect

Triiodothyronine
- thyroid gland. dairy cow; milk: 10dine concentration; iodine
supplementation . . .

Ultrasonography

~ thyreoid gland; goitre; administration of kalium iodatum: ram. .

Ultratrace elements

— Al As, Br, Cd. F. Li, Rb, V: rcploduunon performance;
ruminants; effect

Vaccine
- oral vaccination; rabies; fox

~ rabies v.; antigenic activity: intramuscular .md mlmdcrlnal
application of v.: dog .

Vanadium
- vanadium deficiency: reproduction performance: effect

Veterinary drugs

- microbial contamination; tests; image analysis; Czech Republic;

1993 to 1996

XV

173

179

272

245

45

Virus
- penetration of v.; rabies; DEAE-dextran .
- PRRS:; alveolar macrophages: interleukin-8: mlLrILron o

Vitellogenin
- xenobiotics; estrogenic activity: detection

Xenobiotics

- endocrine anomalies: xenoestrogens: chronic stress: fish

- xenoestrogens; endocrine disruption: cytochrome P450; ste-oid
synthesis: vitellogenin: reporter gene

Xenoestrogens
~ xenobiotics: endocrine disruption; cytochrome P450; reporer
gene assay

Zinc

— distribution of Zn; calf organs

- residues; reproduction organs: nmrhldny cow: !J"()ul regicn of
metallurgical plant

- zin¢ deficiency. reproduction pcrtouu.nnu goal, L“LLl
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