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THE EFFECT OF CHLORTETRACYCLINE HYDROCHLORIDE
ON SOME MORPHOMETRIC PARAMETERS OF THE THYROID
GLAND IN LAMBS

VPLYV PODAVANIA CHLORTETRACYKLIN HYDROCHLORIDU
NA NIEKTORE MORFOMETRICKE PARAMETRE STITNEJ ZLAZY
U JAHNIAT

M. Kétiova', E. Békeov4Z, M. Levkut'

IUniversity of Veterinary Medicine, KoSice, Slovak Republic
2Research Institute of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: The height of follicular epithelial cells, the diameter of thyroid gland follicles, the frequency of epithelial cell
height categories and the frequency of follicular diameter categories were measured in the thyroid glands of lambs. The
samples of the glands were processed using a standard histological procedure for light microscopy and morphometric measu-
rements were made with a calibrated screw micrometer. This assessment of the glands was made after a daily intake of
chlortetracycline hydrochloride (CTCC) mixed in feed either for four weeks or for three months in 26 Slovak Merino lambs
(aged 2 months at the beginning of the treatment). Each CTCC group of animals was sacrificed at the same time as the
corresponding control group of animals. In one group, the 28 mg CTCC per kg of body weight per day (low dose group)
were administered for four weeks (CTCC group n = 3; control group n = 3) and in the other group for three months (CTCC
group n = 3; control group n = 3). In one group, the 168 mg CTCC per kg of body weight per day (high dose group) were
administered for four weeks (CTCC group n = 3; control group n = 3) and in the other group for three months (CTCC group
n = 4; control group n = 4). A significant (P < 0.01) increase in the mean value of follicular epithelial cell height (Fig. 1)
was observed in every chlortetracycline hydrochloride (CTCC) group after low and high intakes of CTCC for four weeks
and for three months when compared to the corresponding control groups. Moreover, a significant (P < 0.01) frequency
distribution shift of follicular epithelial cell height to the higher height categories of 3.1-4 and 4.1-5 um (Figs. 2, 3) was
observed in every CTCC group after low and high doses intake of CTCC for four weeks and for three months when compared
to the corresponding control category. The diameter of thyroid gland follicles significantly decreased after low doses intake
of CTCC for four weeks (P < 0.01) and for three months (P < 0.05) and after high doses intake of CTCC for three months
(P < 0.01) when compared with the corresponding control group. The decrease of follicular diameter after the intake of high
doses for four weeks was statistically insignificant (Fig. 4). A significant (P < 0.01) frequency distribution shift of follicular
diameter to the lower diameter category (from 40.1 to 80 um) after low intakes of CTCC for four weeks (Fig. 5) and to the
lower diameter category ((from 40.1 to 80 pum) after high intakes of CTCC for three months (Fig. 6) was recorded. Our
morphometric results suggest the interference of chlortetracycline or its compound(s) formed in the body on the basis of the
interaction between chlortetracycline with the thyroid metabolism in lambs but without macroscopically detectable thyroid changes.

follicular epithelial cells; thyroid follicles; antithyroid effect

ABSTRAKT: U jahniat sme morfometricky sledovali vysku epitelovych buniek folikulov a priemer folikulov titnej Zlazy
ako aj frekvenciu kategérii vySky epitelovych buniek a frekvenciu kategérii priemerov folikulov po §tvortyZdiiovom a troj-
mesa¢nom dennom prijme chlortetracyklin hydrochloridu (CTCC) v krmive. Prijem 28 mg CTCC na kg Z. hm. a defi (skupiny
nizkych dévok) bol v jednej skupine pocas Styroch tyZdiov (CTCC skupina n = 3, kontrolnd skupina n = 3), v inej skupine
pocas troch mesiacov (CTCC skupina n = 3, kontrolnd skupina n = 3). Prijem 168 mg CTCC na kg %. hm. a deii (skupiny
vysokych divok) bol v jednej skupine pocas $tyroch tyZdiiov (CTCC skupina n = 3, kontrolné skupina n = 3) a v inej skupine
pocas troch mesiacov (CTCC skupina n = 4, kontrolna skupina n = 4). Kazdd CTCC skupina bola pordZana v rovnakom &ase
ako prislusna kontrolna skupina. Zistilo sa 3tatisticky vyznamné (P < 0,01) zvy3enie vySky epitelovych buniek folikulov (obr. 1)
a vyznamny (P < 0,01) posun frekvencie kategérii vysky epitelovych buniek do vy3Sich velkostnych skupin (obr. 2, 3).
Priemer folikulov sa 3tatisticky vyznamne (P < 0,01, resp. P < 0,05) zniZil (okrem poddvania vysokych ddvok po 3tvortyZ-
diiovom prijme) (obr. 4). Distribicia frekvencie priemerov folikulov sa Statisticky vyznamne (P < 0,01) presunula do niZ3ej
kategorie priemeru po §tvortyzdiiovom podévani nizkych davok (obr. 5) a po trojmesaénom podévani vysokych ddvok CTCC
(obr. 6). NaSe morfometrické vysledky poukazuji na interferenciu chlértetracyklinu alebo v tele vytvaranych latok na jeho
baze s metabolizmom §titnej Zlazy jahniat, ale makroskopicky bez detekovatelnych zmien $titnej Zlazy.

epitelové bunky folikulu; folikuly titnej Zlazy; antityreoidalny G¢inok
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Mnoho chemikilii a lie€iv je antityreoiddlnych &i stru-
migénnych, pretoZe preruuju jeden alebo viacej meta-
bolickych krokov biosyntézy a sekrécie horménov 3tit-
nej Zlazy, Co vedie k zniZeniu hladiny tyroxinu (T,)
a trijodtyroninu (T3), spojent s kompenzaéne zvySenou
sekréciou tyreotropinu (TSH) — Capen a i. (1991). Zvy-
Send sekrécia TSH stimuluje proliferdciu a diferencidciu
epitelovych buniek §titnej Zlazy a tym jej rast (Dumont,
1993). Zoznamy viacerych farmakologickych latok,
ktoré posobia antityreoidalne alebo vyvoldvaji strumu
st vymenované v skor§ich (Marchant a i., 1979; Vage-
nakis a Braverman, 1979) i v neskorSich (Capen a i.,
1991; Langer, 1993) pracach. Uginok chlértetracyklinu
na §titnu Zlazu nie je uvadzany v tychto a ani v pricach
najnovsieho obdobia. U mladat hospodarskych zvierat
sa poddva ako hromadné lie¢ebne-ochranna aplikicia
vo forme premixu Aureovit a moZe sa podavat pomer-
ne dlhd dobu. U niektorych farmak, ktoré za normal-
nych podmienok nevyvolavaji hypotyreoidizmus alebo
maju len mierny antityreoiddlny G¢inok, moZe byt tento
potencovany miernymi odchylkami innosti Stitnej Zlazy,
ako je trvaly margindlny privod jédu alebo dlhodoby
prijem nizkych davok prirodzenych ¢i antropogénnych
strumigénov. Vo formule chlértetracyklinu sa nachadza
chlér, ktory sa ukazal zniZovat koncentraciu tyroxinu
séra u potkanov (Bercz a Garner, 1991) i holubov (Re-
vis a i., 1986) a zvySovat vySku epitelovych buniek fo-
likulov $titnej Zlazy u jahniat (Kéiovd a i., 1998). Preto
sme sledovali pocas Styroch tyZdiiov a troch mesiacov
vplyv prijmu nizkej lie¢ebne-ochrannej davky chlértetra-
cyklinu (28 mg na kg Z. hm. a def) a jeho vysokej
davky (168 mg na kg Z. hm. a deii) na vysku epitelo-
vych buniek a priemer folikulov §titnej Zl'azy u jahniat.

MATERIAL A METODA
Zvierati a diéta

V pokusoch sa pouZilo 26 jahniat plemena slovenské
merino, na zaiatku pokusu vo veku dvoch mesiacov.
Zvieratd sa kimili Standardnou kimnou zmesou COJ 2
(25 az 30 dkg/deii/jahiia, obsahujiicich 80 a 96 pg j6du)
a laénym senom (35 dkg/deii/jahiia). Krmivo zvierat
pochédzalo z neendemickej strumigénnej oblasti. Zvie-
ratd prijimali Cistd pramenisti vodu v mnoZstve 0,8 aZ
1,6 1 na zviera za 24 h podla veku zvierata, ktord sa
denne vymiefiala. Chlértetracyklin  hydrochlorid
(C5pH,3CIN,04.HCI) sa pouZil vo forme Aureovitu
12 C 80 (Biotika, Slovenskéa Lup¢a), medikovaného pre-
mixu pre perordlne pouZitie, obsahujiceho 8 % 7-chlor-
tetracyklin hydrochloridu, ktory sa zamieSaval do krmiva.

Schéma pokusu

Pokusné zvierata prijimali denne chlértetracyklin hyd-
rochlorid (CTCC) zamie$any do krmiva. Zvierata kon-
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trolnych skupin prijimali rovnaké krmivo v rovnakych
mnoZstvéich bez priddvania CTCC. Zvierata sa rozdelili
do Styroch pokusnych skupin, ku kaZdej z nich bola
kontrolna skupina zvierat. V skupindch s nizkymi dav-
kami CTCC zvierat4 prijimali 28 mg CTCC na kg Z. hm.
a defi pocas Styroch tyZdiiov (CTCC skupina n = 3,
kontrolnd skupina n = 3) a po&as troch mesiacov
(CTCC skupina n = 3, kontrolné skupina n = 3). V sku-
pinich s vysokymi diavkami CTCC zvieratd prijimali
168 mg CTCC na kg Z. hm. a defi pocas Styroch tyz-
diiov (CTCC skupina n = 3, kontrolna skupina n = 3)
a pocas troch mesiacov (CTCC skupina n = 4, kontrol-
né skupina n = 4). Kazda CTCC skupina zvierat bola
pordZand v rovnakom Case ako prislu$na kontrolna sku-
pina zvierat, kedy sa odoberal materiél na vy$etrovanie.

Sposob hodnotenia

Vzorky §titnej Zlazy z oboch lalokov od vietkych
pokusnych a kontrolnych zvierat sa odobrali bezpro-
stredne po zabiti. Vzorky sa fixovali v 10% pufrovanom
(fosfatovom) formaline, rezali v hribke 5 pm a farbili
hematoxylin-eozinom. Morfometrické merania sa robili
kalibrovanym okuldrovym mikrometrom. Kvantitativne
parametre sa zaznamenavali pre kaZzdy lalok a zviera.
V kaZdej spracovanej vzorke sa merala vyska epitelo-
vych buniek folikulov a priemer folikulov v sto nihod-
ne vybranych folikuloch pri zvdcseni 400x.

Statistické hodnotenie

Vysledky sa uvddzaji ako priemerné hodnoty + SEM
alebo frekvencia kategorii (intervalov) v percentach.
Udaje pre kaZdy parameter sa vyhodnotili tatisticky.
Pre priemerné hodnoty sa najprv analyzou variicie po-
rovnavali dve skupiny pri pouZiti predbeZného F-testu
na zistenie vyznamnosti rozdielu priemerov. Potom sa
pouZil dvojkoncovy z-test rozdielu priemerov a pre fre-
kvenciu kategérii dvojkoncovy z-test rozdielu vzdjom-
nych pomerov s o = 0,05, vyznamnost sa prepocitala
z tabulky z-distribicie (Triola, 1989). Vyznamnost sa
uvéadza ak hodnota pravdepodobnosti (P) bola menSia
nez 0,01 a neZ hrani¢na 0,05.

VYSLEDKY A DISKUSIA

Vyska epitelovych buniek folikulov §titnej Zlazy jah-
niat po Stvortyzdiiovom a trojmesanom prijme niz-
kych a vysokych davok CTCC krmivom je Statisticky
vyznamne vys§§ia (P < 0,01) neZ u kontrol (obr. 1).
Percentudlna distribicia vy¥ky epitelovych buniek po
StvortyZdiiovom i po trojmesaénom prijme nizkych
(obr. 2) i vysokych (obr. 3) davok CTCC sa Statisticky
vyznamne (P < 0,01) presunula do vy3§ich velkostnych
kategérii (od 3,1 do 4 a od 4,1 do 5 pm) a po trojme-
safnom prijme vysokych davok aZ do kategérie 5,1 aZ
6 um (P < 0,05) v porovnani s prislu¥nymi kategériami
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1. Vy3ka epitelovych buniek folikulov Stitnej Zlazy po StvortyZdiiovom
a trojmesacnom prijme nizkych a vysokych davok chlértetracyklinu
v krmive (prizdne stfpce — kontrola, plné stlpce — chlértetracyklin)
— The height of follicular epithelial cells of the thyroid gland after
four-week and three-month intake of low and high doses of chlor-
tetracycline in feed (open columns — control, solid columns — chlor-
tetracycline)

* P < 0,01 ku kontrolnej skupine, priemer = SEM - * P < 0.01 in
relation to control group, mean + SEM

'4 weeks, 23 months, “low doses, "high doses
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3. Distribiicia vySky epitelovych buniek v percentich po StvortyZdiio-
vom (kontrola — prizdne stipce, chlértetracyklin — vodorovne Srafované
stlpce) a po trojmesa&nom (kontrola — plné stlpce, chlértetracyklin —
zvisle 3Srafované stlpce) prijme jahiiatami vysokych divok
chlértetracyklinu v krmive — Distribution of the height of epithelial
cells in percent after four-week (control — open columns, chlortetra-
cycline — horizontally hatched columns) and after three-month (con-
trol — solid columns, chlortetracycline - vertically hatched columns)
intake of high doses of chlortetracycline in feed by lambs

* P <001, ** P < 0,05 ku kontrole prisluinej kategérie — * P < 0.01,
** P < 0.05 to the control of the respective category

'frequency in %, 2cmegory in pum, 3ess than

kontrol. Toto poukazuje na priamy &i nepriamy antity-
reoidalny G¢inok CTCC, kedy sa zrejme zvySuje sekré-
cia TSH, ktory stimuluje proliferaciu epitelovych buniek
(Dumont, 1993). To je kompenzacnou odozvou bud na
naruSenud syntézu horménov Stitnej Zlazy, ich sekréciu,
alebo ich periférny metabolizmus (Capen a i., 1991).
Priemer folikulov §titnej Zlazy je tatisticky vyznamne
nizsi po StvortyZdiiovom (P < 0,01) a po trojmesa¢nom
(P < 0,01) prijme nizkych davok CTCC ako aj po troj-
mesa¢nom (P < 0,01) prijme vysokych davok CTCC
neZ u kontrol; po StvortyZdiiovom prijme vysokych da-
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2. Distribiicia vy3ky epitelovych buniek v percentich po StvortyZdiio-
vom (kontrola - prézdne stlpce, chlértetracyklin — vodorovne Srafované
stlpce) a po trojmesacnom (kontrola — plné stlpce, chlértetracyklin —
zvisle Srafované stlpce) prijme jahiiatami nizkych divok chlértetracyk-
linu v krmive — Distribution of the height of epithelial cells in per-
cent after four-week (control — open columns, chlortetracycline —
horizontally hatched columns) and after three-month (control - solid
columns, chlortetracycline — vertically hatched columns) intake of
low doses of chlortetracycline in feed by lambs

* P < 0,01 ku kontrole prislu3nej kategérie — * P < 0.01 in relation
to the control of the respective category

II'requency in %, 2cau:gory in {m, *less than

3 mesiace ?

4 tyzdne’
nizke davky?

4 tyzdne
vvsoké davky*

4. Priemer folikulov §titnej Zlazy po $tvortyZdiiovom a po trojme-
saénom prijme jahfiatami nizkych a vysokych ddvok chlértetracyklinu
v krmive (prizdne stipce — kontrola, plné stlpce — chlértetracyklin) —
The diameter of thyroid gland follicles after four-week and after three-
-month intake of low and high doses of chlortetracycline in feed by
lambs (open columns — control, solid columns - chlortetracycline)

* P < 0,01, ** P < 0,05 ku kontrolnej skupine, priemer + SEM —
* P <0.01, ** P < 0.05 in relation to the control group, mean + SEM

'4 weeks, 23 months, *low doses, "high doses

vok CTCC je niz8i priemer folikulov v porovnani
s kontrolnou skupinou, ale rozdiel nie je Statisticky vy-
znamny (obr. 4). Distribicia priemerov folikulov po
StvortyZdiiovom podavani nizkych davok CTCC sa Sta-
tisticky vyznamne (P < 0,01) presunula z kategérie prie-
meru 80,1 aZ 120 pm do niZSej kategérie 40,1 az 80
pm, zatial' &o takyto presun do niZ3ej kategérie po dl-
hodobom podavani CTCC ale nie je vyznamny (obr. 5).
Distribtcia priemerov folikulov po $tvortyZdiiovom po-
davani vysokych davok CTCC sa nemenila, no po jeho
trojmesacnom podavani sa zaznamenal vyznamny (P <
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5. Distribicia priemerov folikulov v percentdch po kratkodobom
(kontrola — prazdne stlpce, chlértetracyklin — vodorovne 3rafované
stipce) a po dlhodobom (kontrola — pIné stlpce, chlértetracyklin —
zvisle $rafované stlpce) podivani jahiiatim nizkych davok
chlértetracyklinu v krmive — Distribution of follicle diameters in
percent after short-time (control — open columns, chlortetracycline —
horizontally hatched columns) and after long-time (control — solid
columns, chlortetracycline — vertically hatched columns) applications
of low doses of chlortetracycline in feed to lambs

* P< 0,01, ** P < 0,05 ku kontrolne prisluSnej kategérie - * P < 0.01,
** P < (.05 in relation to the control of the respective category
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6. Distribicia priemerov folikulov v percentich po kritkodobom
(kontrola — prdzdne stlpce, chlértetracyklin — vodorovne Srafované
stlpce) a po dlhodobom (kontrola — plné stlpce, chlértetracyklin —
zvisle $rafované stlpce) podavani jahfiatim vysokych divok
chlértetracyklinu v krmive — Distribution of follicle diameters in
percent after short-time (control — open columns, chlortetracycline —
horizontally hatched columns) and after long-time (control — solid
columns, chlortetracycline — vertically hatched columns) applica-
tions of high doses of chlortetracycline in feed to lambs

* P < 0,01 ku kontrolne prislu$nej kategérie — * P < 0.01 in relation
to the control of the respective category

lt"requency in %, 2cymgory in pm

0,01) presun z vysSej (80,1 aZ 120 um) velkostnej ka-
tegorie do nizsej (40,1 aZ 80 pum) — obr. 6. ZniZenie
celkového priemeru folikulov po prijme CTCC a v niekto-
rych pripadoch percentudlny presun priemerov folikulov
do niZ¥ej kategérie naznaCuje bud prosté zvySenie ak-
tivity Stitnej Zl'azy, alebo zmnoZenie mengich folikulov,
ktoré si viacej aktivne.
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Morfometrické hodnotenie folikularnych buniek
a folikulov je senzitivnym indikédtorom potencidlneho
ucinku sledovanych latok na §titnu Zlazu (Capen a i.,
1991). Morfometrickym meranim folikularnych buniek
a folikulov sa identifikovali ako strumigény nitrity a ky-
selina huminova a niektoré jej degrada&né produkty po
ich prijimani zvieratami (Seffner, 1996). Nase vysledky
potvrdzuji interferenciu CTCC alebo v tele vytvara-
nych latok na jeho baze s metabolizmom §titnej Zlazy.
Interferencia by mohla vznikat pdsobenim chléru, vile-
neného do CTCC, ktorého antityreoidalny d¢inok sa
deje imobiliziciou Casti jédu diéty, potom nedostupného
pre vychytivanie folikulami alebo i tvorbou jédovanych
organickych latok, spomalujicich aktivny transport j6-
du (Bercz a Garner, 1991). TaktieZ antityreoidalny uci-
nok s naslednymi morfologickymi zmenami $titnej Zla-
zy niektorych farmék sa deje vytvaranim komplexov
s jodom (Comby a i., 1991, 1993). Vzhladom k na¥im
morfometrickym nalezom bez makroskopicky deteko-
vatelnych zmien §titnej Zlazy moZno antityreoidalny
ucinok chlértetracyklinu posudzovat ako mierny, ktory
by sa mohol zvégSovat pri si¢asnom marginilnom pri-
jimani jodu alebo malych davok strumigénov.
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INTRAMAMMARY INFECTIONS OF MAMMARY GLANDS
IN UNBRED HEIFERS: ABSOLUTE AND DIFFERENTIAL SOMATIC
CELL COUNTS"

INTRAMAMARNI INFEKCE MLECNYCH ZLAZ NEPRIPUSTENYCH
JALOVIC: ABSOLUTNI A DIFERENCIALNi POCET SOMATICKYCH
BUNEK

D. Rysanek', I. Sediva', Z. Sladek?, V. Babak'

IVeterinary Research Institute, Brno, Czech Republic
’Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: Lavages from 204 mammary glands of 52 unbred heifers, crosses of Holstein and Bohemian Red Pied breeds,
were examined. Attempts to obtain lavages from 4 mammary glands (1.9%) of two animals were unsuccessful owing to
occlusion of teat canals. The results of bacteriological examination were negative in 163 (78.4%) glands. Minor pathogens,
mostly coagulase-negative staphylococci, were demonstrated in 34 (16.3%) glands. Five glands (2.4%) were infected by
environmental pathogens. Two glands (1%) were infected by contagious agents. Absolute somatic cell counts in lavages,
standardized to a volume of 20 ml, for the above 4 categories were (0.966, 2.138, 3.267, and 3.138).106/ml. respectively.
Macrophages predominated in differential somatic cell counts both in the noninfected (66.6%) and in the infected (62.2%)
glands. The counts of polymorphonuclear leukocytes were higher in the infected than in the noninfected glands (14.2 vs. 4.5%).
On the other hand, lymphocyte counts were higher in the noninfected than in the infected glands (26.5 vs. 13.2%). The
juvenile mammary gland of unbred heifers is a suitable object for health tests in heifers before their incorporation into
breeding. Catheterisation and lavage of mammary gland sinuses yield suitable means for sampling for both bacteriological
and cytological examinations.

unbred heifers; mammary gland; catheterisation; lavage; microbs colonisation; somatic cells; absolute counts; differential
counts

ABSTRAKT: Byly vySetfeny vyplachy dutinového systému 204 mléénych Zlaz 52 nepfipuiténych jalovic, kiiZenek holdtyn-
ského a eského strakatého plemene. Nebyly vy3etieny &tyfi mlé&né Zlazy (1,9 %) dvou krav pro nepriichodnost strukového
kandlku. 163 (78,4 %) mléénych Zlaz bylo prostych infekce, 34 (16,3 %) Zlaz bylo infikovano minoritnimi patogeny. Pfeva-
Zoval nélez koagulaza-negativnich stafylokoku. P&t (2,4 %) Zlaz bylo infikovano environmentdlnimi a dvé& Zlazy (1 %) kon-
tagiéznim patogenem. Absolutni pocet somatickych bunék ve vyplachu, standardizovaném na objem 20 ml, &inil pro uvedené
kategorie (0,966; 2,138; 3,267, 3,138).106/ml. V diferencidlnim pottu somatickych buné€k dominovaly makrofigy, a to jak
u neinfikovanych (66,6 %), tak u infikovanych (62,2 %) mlé&nych Zlaz, nicméné u infikovanych Zlaz byl pocet polymorfo-
nukledrnich leukocyta (14,2 %) vy$§i oproti Zlazam neinfikovanym (4,5 %). Naopak pocet lymfocyti u infikovanych mlé¢-
nych Zlaz byl niZzsi (13,2 %) oproti neinfikovanym (26,5 %). Juvenilni mlééna Zlaza nepfipusténych jalovic je pouZitelnym
objektem pro vy3etfeni zdravotniho stavu jalovice pfed jejim zafazenim do plemenitby. UmoZiluje jak mikrobiologické, tak
cytologické vy3etfeni. K tomuto t&elu je vhodné technika katetrizace a nasledné laviZe dutinového systému Zlazy.

nepfipudténé jalovice; mlé&na Zl4za; katetrizace; lavaZ; mikrofléra; somatické buiiky; absolutni podet; diferencidlni po&et

INTRODUCTION et al., 1997). An important component of the somatic
cell population are phagocytising cells — professional

Somatic cell counts reflect the state of health and  phagocytes — including polymorphonuclear leukocytes

function of the mammary gland (Concha, 1986), in par-
ticular the impact of infection by microbial agents of
different pathogenicity (Blackburn, 1955; Zeidler et al.,
1968; Tolle, 1975; Shearer and Harmon, 1993; Ry%ének

and macrophages (Paape et al., 1991).

We decided to use juvenile mammary glands of un-
bred heifers as an object for investigations of resistance
of the mammary gland to infection. Juvenile mammary

*  Supported by the National Agency for Agricultural Research in Prague (Grant No. 0960006084).
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glands have so far been used as a source of bovine
phagocytising cells for in vitro studies (Wardley et al.,
1976; Sanchez et al., 1988; Quiroga et al., 1993b) and
in clinical experiments (Quiroga et al., 1993a, c¢). Bac-
terial colonisation and infection of juvenile glands were
also investigated under natural conditions (Boddie et
al., 1987; White et al., 1989, Trinidad et al., 1990a).
Attention was paid to intramammary infections in heifers
during the peripartum period (Oliver and Mitchell,
1983; White et al., 1989; Miller et al., 1991; Matthews
et al., 1992) and to the prevalence of mastitis in heifers
and methods of its control (Trinidad et al., 1990b; Jons-
son et al., 1991; Shearer and Harmon, 1993; Nickerson
et al., 1995).

Absolute and differential somatic cell counts in mam-
mary gland secretions collected from nonpregnant and
pregnant heifers were investigated by Boddie et al. (1987)
and Trinidad et al. (1990a). Such studies were limited
due to absence of secretions in the glands under study:
“Because of these limitations, only 24 samples could
be tested* (Boddie et al. 1987). “Only single samples
were obtained due to limited volume of quarter secre-
tions in most animals* (Trinidad et al., 1990a). There-
fore, we decided to use catheterisation and lavage to
investigate mammary glands of unbred heifers.

The objective of this study was describe the spectrum
of mammary gland pathogens and to determine abso-
lute and differential somatic cell counts in noninfected
and infected mammary glands of unbred heifers on the
basis of catheterisation and lavage of mammary glands.

MATERIAL AND METHODS

The investigations were carried in 52 unbred heifers,
crosses of the Holstein and the Czech Red Pied breeds
aged 16 to 18 months. A total of 208 juvenile mammary
glands were examined. The attempts to catheterise four
mammary glands were unsuccessful owing to occluded
teat canals. The animals were treated with Xxylazine
(Rometar inj. ad us. vet., LéCiva, Prague, Czech Repub-
lic) prior to the catheterisation.

Modified urethral catheters (ACS306CHO06, Porges
S.A., France) were inserted into the teat canal after
thorough disinfection of the teat orifice with 70% etha-
nol. Sterilised catheters were dipped in 70% ethanol
before the insertion to prevent from forcing bacteria
colonizing the canal up into the teat cistern. The lavage
was done using 20 ml sterile physiological saline buf-
fered with phosphate buffer (PBS) warmed to 37 °C.
Lavages were collected back through the catheter di-
rectly to the syringe. Clinical observations were made
during catheterisation of mammary glands.

Immediately after the lavage, samples of the har-
vested cell suspensions were collected under sterile
conditions for bacteriological examination and determi-
nation of absolute somatic cell counts. Then the sus-
pensions were centrifuged at 4 °C and 200 g for 10 min.
The supernatant was removed, the sediment was resus-
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pended in 0.5 ml PBS and smears were prepared using
the standard haematological technique. One smear was
prepared from each mammary gland. The smears were
dried and treated with Pappenheim stain. Two hundred
cells were counted in each smear to determine the dif-
ferential count.

Bacteriological examinations were carried out using
aerobic culture in blood agar with 5% washed sheep
erythrocytes. The cultures were incubated at 37 °C for
24 h and the colonies were identified using the proce-
dures described in Clinical Veterinary Microbiology
(Quinn et al., 1994). Species identification of staphylo-
cocci was done using the API Staph-Trac System (Ana-
lyt-Tab Products, Plainview, USA).

Absolute counts of somatic cells were determined
using the Fossomatic 90 (A/S N. Foss Electric, Den-
mark) counter and the procedure recommended by the
International Dairy Federation (IDF, 1995). The results
were standardized to a constant volume of 20 ml. Dif-
ferential somatic cell counts were determined using the
light microscope Jenamed 250 CF (Carl Zeiss, Jena,
Germany), the colour camera 3-CCD HV-C20 (Hitachi
Denshi, Japan) and the image analysis software Lucia
G (Laboratory Imaging, Prague, Czech Republic) for
image digitalization.

RESULTS

No apparent symptoms were noted by clinical ex-
amination of mammary glands. The numbers of the

I. Causative agents of intramammary infections

n %o
Occluded teat canal 4 1.9
Noninfected mammary glands 163 78.4
Infection by minor pathogens 34 16.3
Staphylococeus chromogenes 9 43
Staphylococcus hominis 4 1.9
Staphylococcus lentus 1 0.5
Staphylococcus caseolyticus 3 1.4
Staphylococeus haemolyticus 3 1.4
Staphylococcus auricularis 1 0.5
Staphylococcus cohnii | 0.5
Staphylococcus warneri 2 1.0
Staphylococcus simulans 2 1.0
Micrococceus spp. 6 29
Streptococeus spp. 2 1.0
Infection by environmental pathogens 5 24
Enterococcus faecalis 2 1.0
Serratia spp. 1 0.5
Enterobacter spp. 1 0.5
Klebsiella spp. 1 0.5
Infection by contagious pathogens 2 1.0
Staphylococcus aureus 2 1.0
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II. Intramammary infections and somatic cell counts

n Mean Min Max
Noninfected mammary glands
Count (10%/ml) 156 0.966 0.092 4.620
Logarithm 156 5.832 4.964 6.665
Infection by minor pathogens
Count (10%ml) 33 2.138 0.185 5.148
Logarithm 33 6.173 5.267 6.712
Infection by environmental pathogens
Count (10%ml) 5 3.267 0.087 14.10
Logarithm 5 5.792 4.940 7.149
Infection by contagious pathogens
Count (10%ml) 2 3.138 2.453 3.822
Logarithm 2 6.486 6.390 . 6.582
I11. Differential somatic cell counts in lavages from infected and noninfected m y glands
Status Ll Ra LYM ocC
Non-lysed Lysed Total Non-lysed Lysed Total
Non-infected 45 kS 6.0 434 232 66.6 26.5. 0.9
Infected 14.2 6.7 209 40.1 22.1 62.2 16.2 0.7

PMN = polymorphonuclear leukocytes
MAC = macrophages

infected and the noninfected mammary glands and the
results of identification of the agents causing intramam-
mary infections are presented in Tab. I. The attempts
to catheterise 4 of the 208 examined mammary glands
(1.9%) were unsuccessful owing to occlusion of teat
canals. Free of any infection were 163 (78.4%) mam-
mary glands. Minor pathogens were demonstrated in
34 (16.3%), environmental pathogens in 5 (2.4%), and
contagious agents in 2 (1%) mammary glands. Coagulase-
negative staphylococci predominated among the patho-
genic agents.

Absolute somatic cell counts in the four groups cat-
egorised in terms of the infection status were 0.966,
2.138, 3.267, and 3.138.106/m|, respectively (Tab. II).

Macrophages (MAC) predominated in differential cell
counts both in the noninfected (66.6%) and in the infected
(62.2%) mammary glands (Tab. III). The counts of po-
lymorphonuclear leukocytes (PMN) were higher in the
infected than in the noninfected glands (14.2 vs. 4.5%).
On the other hand, lymphocyte (LYM) counts were
higher in the noninfected than in the infected glands
(26.5 vs. 13.2%).

DISCUSSION

The percentage of infected mammary glands in our
set of unbred heifers was considerably lower (19.7%)
than the 86% and 92.7% reported by Boddie et al. (1987)
and Trinidad et al. (1990a), respectively. This differ-
ence was due not only to the different sets of animals

VET. MED. - CZECH, 44, 1999 (7): 199-203
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under study, but particularly to incomparable sampling
techniques. The approach used by the two quoted teams
allowed sampling of only those glands in which secre-
tions or an exudate were present, i.e. mostly glands
altered by suckling or an intramammary infection. Our
method, combining catheterisation and lavage, allows
sampling of any glands provided that their teat canals
are patent. In our set of unbred heifers, occluded teat
canals were found in only 4 (1.9%) of the 208 exam-
ined glands. Moreover the hazard of contamination by
bacteria colonising the teat canal or environmental bac-
teria was reduced.

Coagulase-negative staphylococci, and among them
Staphylococcus chromogenes, predominated among the
pathogens detected in the juvenile mammary glands.
This finding fully corresponds to data published by
Boddie et al. (1987), Trinidad et al. (1990a), and Shearer
and Harmon (1993).

Our investigations have also confirmed the findings
of Boddie et al. (1987) and Trinidad et al. (1990a) that
juvenile mammary glands of unbred heifers can be in-
fected by Staphylococcus aureus, although only two
(1%) of our set of 208 glands were positive for such
infection.

Attention should be paid to intramammary infec-
tions of juvenile glands by environmental pathogens. In
our set, the percentage of such infections was higher
than reported by Boddie et al. (1987) and Trinidad et
al. (1990a). Their significance is evident also from ab-
solute somatic cell counts that were comparable with
findings in animals infected by Staphylococcus aureus.
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No data on absolute somatic cell counts in the secre-
tions of juvenile mammary glands infected by environ-
mental pathogens are given in the papers published by
Boddie et al. (1987) and Trinidad et al. (1990a).

Our data on absolute somatic cell counts in lavages
from juvenile mammary glands can be compared with
the results published by the authors who tested squirt
samples only with a certain limitation, because Boddie
et al. (1987) tested undiluted samples and Trinidad et
al. (1990a) samples diluted 1 : 4 with sterile physiologi-
cal saline. Nevertheless, our results are in agreement in
that the counts found in the mammary glands infected
by contagious agents were higher than those found in
the glands infected by minor pathogens and the latter
were higher than those found in the noninfected glands.
It can therefore be concluded that absolute somatic cell
counts reflect the degree of pathogenicity of microbial
agents also in juvenile quiescent glands.

Like Trinidad et al. (1990a), we found that macro-
phages were the predominant cell type in lavages from
juvenile mammary glands of unbred heifers and that
this dominance was preserved in infected glands in spite
of an increase in the percentage of polymorphonuclear
leukocytes. Unlike the above authors, we observed a de-
crease in the percentage of lymphocytes in lavages from
infected glands. This pattern corresponds to findings in
infected adult cows at the time of mammary gland in-
volution (Targowski and Niemialtowski, 1986). Trini-
dad et al. (1990a) found a highly significant increase
in the percentage of lymphocytes in infected mammary
glands, corresponding to the pattern observed in in-
fected lactating cows (Targowski and Niemialtowski,
1986).

Our results let us to conclude that juvenile mammary
glands of unbred heifers are suitable objects for carrying
out health tests before their incorporation into breeding.
Catheterisation and lavage of the mammary gland si-
nuses yield a means suitable for sampling for both micro-
biological and cytological examinations.
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MORPHOLOGICAL CHARACTERISTICS OF SOMA'EIC CELLS
FROM MAMMARY GLANDS OF UNBRED HEIFERS

MORFOLOGICKE CHARAKTERISTIKY SOMATICKYCH BUNEK
MLECNE ZLAZY NEPRIPUSTENYCH JALOVIC

Z. Sladek', D. Ry$4nek>

'Mendel University of Agriculture and Forestry, Brno, Czech Republic
2Vete‘rinary Research Institute, Brno, Czech Republic

ABSTRACT: Juvenile mammary glands of unbred heifers were chosen as the object for studies of resistance of the bovine
mammary gland to infection. The purpose of this work was to recognise the functional state of juvenile mammary glands of
unbred heifers as reflected in absolute and differential counts and morphology of somatic cells. The results of determination
of absolute and differential somatic cell counts of noninfected nonsecreting and noninfected aberrantly secreting mammary
glands of unbred heifers, incl. morphologic cell characteristics are presented. The whole set included 160 mammary glands
of which 135 (84.4%) were noninfected and nonsecreting, 7 (4.4%) noninfected and aberrantly secreting, and 18 (11.2%)
infected. Absolute counts of somatic cells in lavages standardised on a constant volume (20 ml) were (0.985 + 0.882).106/ml
and (2.713 + 1.514).10%ml for the noninfected nonsecreting and the aberrantly secreting glands, respectively. The difference
was significant at P < 0.05. Macrophages of the nonvacuolised and vacuolized types predominated in the differential counts
both in the nonsecreting (72%) and in the secreting (56.4%) glands. The vacuolized type represented degenerated macrophages
and macrophages filled with fat globules in the nonsecreting and the aberrantly secreting glands, respectively. In addition to
the typical polymorphonuclear leukocytes, cells showing a certain degree of degeneration were observed. Functional altera-
tions in aberrantly secreting mammary glands were reflected in a marked increase in absolute somatic cell counts, in an
increase of the proportion of polymorphonuclear leukocytes in differential cell counts, and a decrease in the proportion of
lysed cells. Characteristics of absolute and differential somatic cell counts will be analysed as potential markers of resistance
of the mammary gland to infection.

unbred heifers; juvenile mammary glands; functional state; somatic cells; absolute counts; differential counts

ABSTRAKT: Juvenilni mlé&né Zlazy nepfipuiténych jalovic byly zvoleny jako objekt studia rezistence bovinni mlé&né Zlazy
k infekci. Uelem této price bylo poznat funkéni stav juvenilnich mléénych #ldz nepFipudténych jalovic a jeho odraz na
absolutni a diferencidlni poget somatickych bun&k a jejich morfologické charakteristiky. Ze 160 mlé¢nych Zlaz bylo 135 (84,4 %)
neinfikovanych nesecernujicich, sedm (4,4 %) neinfikovanych aberantné secernujicich a 18 (11,2 %) infikovanych. Absolutni
pocet somatickych bunék v lavazi, standardizovany na konstantni objem (20 ml), u neinfikovanych nesecernujicich mlé&nych
Zlaz cinil (0,985 + 0,882).!06/m1, u secernujicich (2,713 l.514).106/ml. Rozdil byl statisticky vyznamny (P < 0,05).
V diferencidlnim po&tu somatickych bun&€k dominovaly makroféigy, a to jak u nesecernujicich (72 %), tak i u secernujicich
(56,4 %) mlécnych Zlaz. Makrofagy byly zastoupeny nevakualizovanym a vakuolizovanym typem bunék. U nesecernujicich
Zlaz byl vakuolizovany typ pfedstavitelem degenerovanych makrofagi. U secernujicich Zlaz pfedstavoval vakuolizovany typ
makrofag saturovany fagocytovanymi tukovymi globulemi. Kromé& typickych polymorfonuklearnich leukocyti byly pozoro-
vény buiiky, které vykazovaly ur€ity stupefi degenerativnich zmén. Zména funk&niho stavu u aberantné secernujicich Zlaz se
vyrazné podili na zvy3eni absolutniho poétu somatickych bunék a v diferencidlnim poétu zvySenym podilem polymorfo-
nukleédrnich leukocytl a sniZenim podilu lyzovanych bunék. Charakteristiky absolutniho a diferencidlniho po&tu somatickych
bunék budou testovadny jako potencidlni markery rezistence mlé&nych Zlaz vu&i infekci.

nepfipusténé jalovice; juvenilni mléénd Zldza; funkni stav; somatické buiiky; absolutni polet; diferencidlni po&et

INTRODUCTION tor of natural defence of the mammary gland (Paape et
al.,, 1991), have become objects of studies of many

Professional phagocytes, including polymorphonu-  authors. Most of them investigated their differential
clear leukocytes and macrophages, as an important fac-  counts and characteristics during the lactation period

* Supported by the National Agency for Agricultural Research in Prague (Grant No. 0960006084).
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(Blackburn, 1955; Schalm et al., 1971; Jensen and Eber-
hart, 1975; Newbould, 1978; Lee et al., 1980; Ostens-
son et al., 1988; Emanuelson and Wever, 1989; Miller
et al.,, 1991) and some of them concentrated on the
period of mammary gland involution (Lee et al., 1969;
Desiderio and Campbell, 1980; McDonald and Ander-
son, 1981; Lee et al., 1980; Nickerson, 1988).

The methods used in the above investigations in-
cluded conventional smear and staining techniques
(Lee et al., 1969; Schalm et al., 1971; Jensen and Eber-
hart, 1975; Desiderio and Campbell, 1980; McDonald
and Anderson, 1981; Miller et al., 1991), scanning and
transmission electron microscopy (Jensen and Eberhart,
1975; Russell et al., 1976; Paape and Wergin, 1977,
Russell et al., 1977; Lee et al., 1980; Miller et al.,
1991), differential counts in terms of cell volume
(Newbould, 1975, 1978), and flow cytometry (Hagel-
torn and Saad, 1986; Saad, 1987; Miller et al., 1993).

Juvenile mammary glands of unbred heifers have
been chosen as a source of bovine fagocytic cells for
in vitro studies (Wardley et al., 1976; Sanchez et al.,
1988; Quiroga et al., 1993a) and effects of bacterial
colonisation and infection of heifer’s mammary glands
were also studied (Boddie et al., 1987; Trinidad et al.,
1990a,b; Quiroga et al., 1993b, c). Juvenile mammary
glands of unbred heifers were chosen as the object of
our investigations of resistance of the bovine mammary
gland to infection (RySanek et al., 1996).

The purpose of this work was to recognise the func-
tion of the juvenile mammary gland of unbred heifers
as reflected in absolute and differential counts and mor-
phological characteristics of somatic cells.

MATERIAL AND METHODS

The investigations were carried out in 40 unbred
heifers, crosses of Holstein and Bohemian Red Pied
breeds aged 16 to 18 months. A total of 160 glands
were examined. The glands were catheterized using
a modified urological catheter (AC5306CH06 PORGES
S.A., France) after thorough disinfection of the teat
orifice and its surroundings, and washed with 20 ml
0.01M phosphate buffer solution (PBS), pH 7.4, warmed
to 37 °C. Samples for bacteriological examination and
determination of absolute somatic cell counts were
taken from the obtained cell suspensions under sterile
conditions immediately after the lavage. Then the sus-
pensions were centrifuged at 4 °C and 200 g for 10 min.
The supernatant was removed, the pellet was resus-
pended in 0.5 ml PBS and smears were prepared using
the standard haematological technique. One smear was
prepared from each mammary gland. The smears were
dried and treated with Pappenheim stain (Wolf, 1953).
Two hundred cells were counted in each smear to de-
termine the differential count.

Bacteriological examinations were carried out using
aerobic culture in blood agar with 5% washed sheep
erythrocytes, the cultures were incubated at 37 °C for
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24 h and the colonies were identified using the procedures
described in Clinical Veterinary Microbiology (Quinn
et al., 1994). Only samples collected from noninfected
glands were selected for further investigations. Obser-
vations on infected mammary glands are the aim of
another work.

Absolute counts of somatic cells were determined
using the Fossomatic 90 (A/C N. Foss Electric, Den-
mark) instrument and the procedure recommended by
the International Dairy Federation (IDF, 1995). Cell
counts were according to the procedure standardised on
constant sample volume of 20 ml. Differential somatic
cell counts and cytometry were evaluated using a light
microscope Jenamed 250 CF (Carl Zeiss, Jena, Ger-
many), a colour camera 3-CCD HV-C20 (Hitachi Den-
shi, Japan) and the image analysis software Lucia G
(Laboratory Imaging, Prague, Czech Republic) for image
digitalization.

RESULTS
Functional status

Of the initial 160 sampled mammary glands, lavages
of 135 (84.4%) noninfected nonsecreting, 7 (4.4%) non-
infected aberrantly secreting and 18 (11.2%) infected
glands. Only noninfected nonsecreting and noninfected
abberantly secreting glands were selected for further
investigation.

Absolute cell counts

Mean absolute counts of somatic cells were (0.985 +
0.882).10%ml and (2.713 + 1.514).10%ml for the non-
secreting and the aberrantly secreting glands, respec-
tively. The difference was significant at P < 0.05.

Morphologic characteristics

The following somatic cell categories were included
in the differential counts: polymorphonuclear leukocytes
(PMN), macrophages (MAC), lymphocytes (LYM) and
other cells (epithelial, eosinophilic granulocytes and un-
identified cells — OC).

PMN were oval, elliptic or irregular in shape and
their size ranged from 7.3 to0 9.5 pm. Nuclei were regu-
larly segmented and the 3 to 5 segments were intercon-
nected by bridges. The segments were either accumu-
lated or arranged to form the letters S, L, or C (Fig. 1).
The condensed, compact chromatin of the nuclear seg-
ments was dark violet. The cytoplasm of PMN was
homogeneous, light pink to light red, sometimes indis-
tinct, and contained a larger or a smaller amount of
light pink and occasionally clear granules (Fig. 1).
Cells with no granules in the cytoplasm were observed,
too. Cytoplasmatic membrane of PMN formed typical
pseudopodia with a wider basis (Fig. 1). Besides appar-
ently normal PMN, also abnormal forms showing vari-
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1. Polymorphonuclear leukocyte - normal cell with segmented
nucleus, homogenous cytoplasm contained smaller amount of
granules and with cytoplasmatic membrane formed pseudopodia
(1 000x)

2. Polymorphonuclear leukocyte with the first sign of degenera-
tion, including loss of pseudopodia and the ensuing reshaping
into a spherical form, where followed by oedematous swelling of
the nucleus, cytoplasm and the whole cell (1 000x)

3. Polymorphonuclear leukocyte - next step of degeneration
-an increase of light refraction index of cytoplasmatic membrane
(1 000x)

4. Polymorphonuclear leukocytes - terminal stage of degenera-
tion - karyolysis (k) and cytolysis (c) (1 000x)
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207



208

5. Nonvacuolized macrophage with oval nucleus and conical pro-
jections (1 000x)

6. Nonvacuolized macrophages with spherical shape and short
projections (1 000x)

7. Nonvacuolized macrophage with the first sign of degenera-
tion: dispersion of nuclear chromatin. Cytoplasmatic membrane
forms a long projections (1 000x)

8. Nonvacuolized macrophage with the first sign of degenera-
tion: dispersion of nuclear chromatin (1 000x)
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9. Vacuolized macrophage showed degeneration in the nucleus
and cytoplasma (1 000x)

10. Vacuolized macrophages - degenerative changes of nucleus,
including their reduction in size and wrinkling and coarse struc-
ture of chromatin (a) and macrophage with intensive foamy
cytoplasma (1 000x)

11. Vacuolized macrophages - terminal stage of macrophage de-
generation characterized by karyorhexis and cytolysis (1 000x)

12. Vacuolized macrophages - terminal stage of macrophage de-
generation characterized by karyorhexis and cytolysis (1 000x)
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13. Polymorphonuclear leukocyte - the fat globule took the cen-
tral position displacing the C-shaped nucleus to the cell periph-
ery (1 000x)

14. Polymorphonuclear leukocyte - peripheral fat globule and
centrally located accumulated nuclear segments (1 000x)

15. Macrophage - spherical shape with phagocytized fat globules
and foamy appearance (1 000x)

16. Macrophage - irregular shape with phagocytized fat globules
and foamy appearance (1 000x)
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ous degrees of degeneration were seen. The first sign
of degeneration, including loss of pseudopodia and the
ensuing re-shaping into a spherical form (Fig. 2), were
followed by swelling of the nucleus, cytoplasm and the
whole cell. An increase of light refraction of cytoplas-
matic membrane (Fig. 3) was followed by karyorhexis,
karyolysis and cytolysis (Fig. 4) as the terminal stage
of the abnormal PMN. These signs of necrotic destruc-
tion of PMN were dominant, while apoptosis of PMN
was observed only sporadically (data not shown).

Vacuolized and nonvacuolized types of MAC were
present in juvenile mammary glands of heifers. The
structure of the nonvacuolized type corresponded to
that of blood monocytes. The spherical or oval nucleus
was filled with dark bluish-violet homogeneous chro-
matin (Fig. 5 to 8). The cytoplasm was light violet or
bluish-violet and its volume was larger than that of the
nucleus. The cell size ranged between 10 and 15 pm.
Like in PMN, the cytoplasmatic membrane formed
a large number of conical or irregular, shorter (Fig. 6),
or longer (Fig. 5) projections. Dispersion of nuclear
chromatin was observed in this cell type as the initial
sign of degeneration (Fig. 7 and 8).

The vacuolized MAC showed various degrees of de-
generation apparent particularly in the nucleus and cy-
toplasm (Fig. 9 to 12). The nuclei of most cells were
kidney-, S-, or rod-shaped and filled with a heteroge-
neous mass of dispersed chromatin arranged in a chain-
like structure. Degenerative changes of nuclei, includ-
ing their reduction in size and wrinkling and coarse
structure of chromatin, were also observed (Fig. 9 and
10). More or less vacuolized (,,foamy*) cytoplasm con-
taining mostly small white greyish granules was typical
of this type of MAC. The light refraction of the cyto-
plasmatic membrane was high, or the membrane was
inexpressive. No pseudopodia were observed and cell
borders were frayed or even indistinct. The size of this
cell type ranged between 18 and 38 pm. The terminal
stage of macrophage degeneration was characterized by
karyorhexis, karyolysis, and cytolysis (Fig. 11 and 12).

PMN containing fat globules in their cytoplasm were
found in samples collected from the aberrantly secret-
ing mammary glands. In such cases, the fat globules
took the central position displacing the C-shaped nu-
cleus to the periphery (Fig. 13). Peripheral fat globules
and centrally located accumulated nuclear segments
were observed, too (Fig. 14). The granules were dis-
placed to the border of the cytoplasmatic membrane in
PMN containing fat globules in their cytoplasm
(Fig. 13 and 14).

MAC showing a specific structure were observed in
samples collected from the aberrantly secreting juve-
nile mammary glands of unbred heifers. Intensive
vacuolisation of cytoplasm was typical of these very
large cells with a diameter of up to 50 pm. The wrin-
kled and irregularly shaped nucleus was mostly dis-
placed to the cell periphery. Cytoplasm was filled with
a large amount of phagocytized white to greyish fat
globules giving it a foamy appearance (Fig. 15 and 16).
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No pseudopodia were seen and most of the cells were
spherical (Fig. 15).

Lymphocytes in lavages of juvenile mammary glands
of heifers were small and medium-sized with a struc-
ture corresponding fully to that of circulating LYM.
Spherical nuclei of the small LYM, filling the whole or
a larger part of the cell volume, contained homogeneous
deep dark blue chromatin. Indents giving the nucleus
irregular shape were seen occasionally. In most cells,
cytoplasm was indistinct or formed a narrow smoky
bluish sickle. The size of the small LYM ranged from
5.8 t0 7.0 pm. The medium-sized LYM with a diameter
of 10 wm had spherical nuclei showing the same stain-
ing characteristics as the small LYM. Cytoplasm sur-
rounded the nucleus as a blue border extending over
3/4 of its circumference.

Differential cell counts

Particularities in the proportions of somatic cells in
nonsecreting and aberrantly secreting mammary glands
are presented in Fig. 17 and Tab. I. Typical for nonin-
fected nonsecreting mammary glands was a low pro-
portion of PMN, of which 34.2% were lysed, and high
proportion of MAC, of which 39.6% were lysed, re-
spectively. The PMN:MAC ratio was approx. | : 9.
Compared with the nonsecreting glands, PMN from ab-
errantly secreting glands were twice as high. MAC pre-
dominated in the somatic cell population, but the PMN :
MAC ratio was lower (1 : 4). Only minimal lysis of
both PMN and MAC was observed. LYM counts were
higher in the aberrantly secreting than in the nonsecret-
ing noninfected mammary glands.

DISCUSSION

The change of the functional state of juvenile mam-
mary glands considerably influenced the absolute counts
of somatic cells. An increased number of cells was
found in lavages from aberrantly secreting juvenile mam-
mary glands. This finding is consistent with changes
reflecting the functional state of the mammary gland of
adult animals as described, among others, by Concha
(1986) and Targowski and Niemialtowski (1986).

We have also found that MAC predominate among
the cell types in nonsecreting and aberrantly secreting
mammary glands. The proportion of MAC was higher
in nonsecreting juvenile mammary glands than in lac-
tating cows, as described by Schalm et al. (1971), Lee
et al. (1980), and Nickerson (1985), or at the time of
mammary gland involution as reported by Lee et al.
(1980), Jensen and Eberhart (1981), McDonald and An-
derson (1981) and Nickerson (1988). On the other hand,
differential cell counts in aberrantly secreting juvenile
mammary glands were almost identical with findings
in lactating adult cows as described by Schalm et al.
1971), Lee et al. (1980), and Nickerson (1985).
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Differential counts of phagocytes from juvenile mammary glands

M y gland Nonsecreting | Aberrantly secreting
PMN (%) 7.6 13:7

PMN normal (%) 5.0 12.4

PMN lysed (%) 2.6 1.3

PMN normal/lysed 2aal 10: 1
MAC (%) 72.0 56.4

MAC normal (%) 435 50.3

MAC lysed (%) 28.5 6.1

MAC normal/lysed 352 1:9

PMN : MAC 1:9 1:4

Two different types of MAC were observed in juve-
nile mammary glands. The structure of one of them
corresponded to that of circulating monocytes and has
been described as monocyte in heifers (Wardley et al.,
1976), or as nonvacuolised macrophage in cows (Lee
et al., 1980). Marked vacuolization was characteristic
of the other type, denoted as foamy cells (Lee et al.,
1969), as vacuolized mononuclear cells (Jensen and Eber-
hart, 1975), as vacuolized MAC in cows (Lee et al.,
1980) and as MAC in heifers (Wardley et al., 1976).

Vacuolized MAC predominated in nonsecreting ju-
venile mammary glands. This predominance of vacuo-
lized MAC is probably characteristic of quiescent
mammary glands. The vacuolization of MAC is a sign
of degenerative changes associated with aging of cells
and preceding cell lysis. This opinion is consistent with
data published by Wardley et al. (1976), who observed
monocytes (nonvacuolised MAC) in heifers 72 h after
stimulation of the mammary gland with lipopolysac-
charide, while MAC (vacuolized) predominated on day
5 after the stimulation.

It is generally known that suckling of juvenile mam-
mary glands can induce secretion of aberrant milk, but
no data on its cytological pattern were found in avail-

212

able literature. Our investigations showed that almost
all MAC seen in the aberrant milk belonged to the
vacuolized type. Their cytoplasm was filled with phago-
cytized lipid globules and their shape was spherical due
to increased turgor and loss of pseudopodia. In this
case, the vacuolization of MAC resulted from active
phagocytosis of fat globules as described for lactating
dairy cows (Schalm et al., 1971; Lee et al., 1980; Nick-
erson, 1985). This statement is supported by our find-
ings of ratios between non-lysed and lysed MAC in
nonsecreting and secreting juvenile mammary glands. In
the quiescent glands, the counts of lysed MAC were
considerably higher than in the aberrantly secreting
glands. We assume that the onset of secretion by a ju-
venile mammary gland induces influx of MAC. We
assume that the low percentage of lysed MAC in aber-
rantly secreting mammary glands results from their mi-
gration to regional lymph nodes, as observed also in
involuting mammary glands. This process is considered
the most important mechanism of removal of milk fat
from involuting mammary glands (Lee et al., 1969).

In quiescent mammary glands, the count of PMN is
apparently lower than during lactation (Schalm et al.,
1971; Nickerson, 1985; Targowski and Niemialtowski,
1986), or involution (McDonald and Anderson, 1981;
Concha, 1986; Nickerson, 1988), or after stimulation of
juvenile mammary glands of heifers with lipopolysac-
charide (Wardley et al., 1976). On the other hand, the
PMN counts in secreting juvenile mammary glands ap-
proached the value reported for normal lactation by
Concha (1986).

It can be concluded that PMN counts reflect the
functional state of the mammary gland under both
physiological and pathological conditions. Activation
of the mammary gland always leads to an increase in
the number of PMN.

Differential counting of PMN from nonsecreting ju-
venile mammary glands revealed degenerative changes,
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such as swollen nuclear lobes, spherical shape, loss of
pseudopodia, or lysis of some cells, regarded as signs
of aging. Similar forms of degeneration of PMN were
described by Nickerson et al. (1985), Nickerson et al.
(1986), Lintner and Eberhart (1990), and Paape et al.
(1990).

Several causes are involved in the degeneration of
PMN. One of the initiating factors is the migration of
PMN moving them away from their sources of energy
(Naidu and Newbould, 1973). Another factor leading
to degenerative cell destruction is the ensuing phagocy-
tosis associated with respiratory burst (Broide, 1987).
Degeneration of PMN is also initiated by phagocytosis
of corpuscular elements of milk (Russell et al., 1976;
Paape et al., 1977; Paape and Guidry, 1977; Paape and
Wergin, 1977; Russell et al., 1977). The degeneration
observed in our studies as a sign of aging on the one
hand, and the consequences of cytotoxicity as described
by Nickerson et al. (1985) document the variety of
factors that can induce morphologically similar effects.

Further attention will be paid to characteristics of
absolute and differential somatic cell counts as possible
markers of resistance of the mammary gland to infec-
tion, as well as to recognition of mechanisms of events
preceding cell death, i.e. degeneration and apoptosis.
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PRESENCE OF ANTIBODIES TO SOME ZOONOSES IN MOUFLONS
(OVIS MUSIMON PALL.) AND FALLOW DEER (DAMA DAMA L.)
IN EASTERN SLOVAKIA

VYSKYT PROTILATOK PROTI VYBRANYM ZOONOZAM
U MUFLONOV (OVIS MUSIMON PALL.) A DANIELOV SKVRNITYCH
(DAMA DAMA L.) NA VYCHODNOM SLOVENSKU

M. Trévniéek', D. Guryéovéz, M. Halanovél, 0. Koiuch3, D. Nadzamové4, J. Migko'

: University of Veterinary Medicine, Kosice, Slovak Republic

2 Institute of Epidemiology, Faculty of Medicine, P. J. Safdrik University, KoSice, Slovak
Republic

3 Institute of Virology, Slovak Academy of Science, Bratislava, Slovak Republic

4 Institute of Parasitology, Slovak Academy of Science, Bratislava, Slovak Republic

ABSTRACT: Results of serological examinations are presented that were carried out in a group of 37 mouflons (Ovis
musimon Pall.) and in a group of 24 head of fallow deer (Dama dama L.) coming from the game preserve of Rozhanovce
experimental facility affiliated to the University of Veterinary Medicine at KoSice. Usual methods were used to examine blood
sera for these zoonoses: chlamydiosis, tularemia, leptospiroses, Lyme borreliosis, encephalitozoonosis and tick-borne enceph-
alitis. High positivity to chlamydiosis was detected — 43.2% in mouflons and 87.5% in fallow deer. As for the other zoonoses,
antibodies were detected to Franciscella tularensis in 18.9% of mouflons and 29.2% of fallow deer, respectively, to Borrelia
burgdorferi in 10.7% and 45.8%, to Encephalitozoon cuniculi in 13.5% and 8.3%. Virus-neutralizing antibodies to tick-borne
encephalitis were detected in 54.4% and 45.8%, respectively. Examinations for leptospiroses confirmed antibodies in the
group of mouflons only — 10.7%, and only to the serovar of Leptospira grippotyphosa. The results confirm the presence of
all zoonoses under observation, except leptospirosis in fallow deer, and demonstrate the need to extend and to enhance the
study of these and other zoonoses in wild game and in game in general, in reservoir animals and hematophagous arthropods.

zoonoses; antibodies; Ovis musimon Pall.; Dama dama L.

ABSTRAKT: V prici autori prezentuji vysledky sérologickych vySetreni skupiny 37 ks muflonov (Ovis musimon Pall.)
a skupiny 24 danielov 3kvrnitych (Dama dama L.) pochadzajicich zo zvernice G¢elového zariadenia Rozhanovce, patriaceho
Univerzite veterindrskeho lekérstva v KoSicicach. Krvné séra boli vy3etrené prislu¥nymi metédami na nasledujice vybrané
zoondzy: chlamydi6za, tularémia, leptospirézy, lymska boreliéza, encefalitozoonéza a klie§fova encefalitida. Vysokd poziti-
vita bola zistend na chlamydiézu — u muflénov 43,2 %, u danielov 87,5 %. U dal3ich zoon6z boli protilatky detekované proti
Franciscella tularensis v 18,9 % resp. v 29,2 %, proti Borrelia burgdorferi v 10,7 % resp. v 45,8 %, proti Encephalitozoon
cuniculi v 13,5 % resp. v 8,3 %. Virus neutraliza&né protilatky proti klie§tovej encefalitide boli zistené v 54,4 % resp. 45,8 %.
Vy3etrenie na leptospirdzy potvrdilo protilatky len v skupine muflénov — 10,7 % a len vo&i sérovaru Leptospira grippotyphosa.
Prezentované vysledky potvrdzuji pritomnost vietkych sledovanych zoonoz, s vynimkou leptospirézy u danielov, a si&asne
potvrdzuji potrebu rozsirit a prehlbit Stidium tychto a dal$ich zoon6z u volne Zijicej a polovnej zveri, rezervoarovych zvierat
a krv cicajiicich artropédov.

zoondzy; protilatky; muflén Ovis musimon Pall.; Dama dama L.

UvoD

Volne Zijica a lovna zver prichddza do priameho
kontaktu s rezervodrovymi zvieratami, resp. krv cicaju-
cim hymzom, ktoré si, resp. mdZu byt pramefiom zoo-
néz a ktoré s¢asne predstavuji zdstupcov prirodného
ohniska ndkazy v danom biotope. Volne Zijiica zver
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a hospodarske zvierata Casto zdielaju tie isté pastviny,
¢im vznikd moZnost nepriameho kontaktu a moZnost
prenosu nékaz. Frekvencia kontaktov Cloveka najmé
s lovnou zverou sa stale zvySuje, tym vznika potencio-
nalna moZnost prenosu zoonéz najmi na profesionélne
exponované osoby. Pri niektorych zoonézach sa uplat-
fuji ako rezervoare viaceré druhy zvierat, z ktorych
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oby¢ajne jeden byva dominantny. Ekologické podmienky
sa liSia podla jednotlivych geografickych oblasti, ¢o
ovplyviiuje aj existenciu rezervoarovych zvierat a hmyzu.

Informaécii o vyskyte zoondz u volne Zijicich zvierat
je pomerne malo. Prace publikované v naSej a svetove;j
literatiire prinaaji v3ak zaujimavé a doleZité informacie
o vyskyte protilatok voci niektorym zoonézam. Proti-
latky vo&i Chlamydia psittaci potvrdili v Cechéch u je-
lefiov VE&znik a i. (1996), v Taliansku Capelli a i. (1996),
v Nemecku Dedek a i. (1991), ktori zistili séropozitivi-
tu vo&i chlamydiam aj u srncov a danielov. Giacometti
ai. (1995) informuji o séropozitivite vo¢i chlamydiam
u kozy alpskej (Capra i. ibex). Sledovanim chlamydi6zy
u drobnych cicavcov sa venovali Cisldkové a i. (1993,
1999).

Tularémia postihuje Siroky okruh hostitelov. Z vol-
ne Zijucich, resp. lovnych druhov zvierat sa traduje pre-
dovsetkym zajac (Lepus europeus) ako najvyznamnejsi
hostitel' a prameii ndkazy pre udi. Rezervoidrom néka-
zy pre volne Zujice zvieratd a tieZ pre ¢loveka si drob-
né zemné cicavce, ktorych premnoZenie znameni aj
V&3l vyskyt ochoreni volne Zijicich zvierat.

Leptospir6zy predstavuji zoonézu, ktora bola sledo-
vana v naSich podmienkach uZ od zaciatku 60. rokov
(Mittermayer a i., 1961). Vysledky sérologickych vy-
Setreni na leptospir6zu u lovnej zveri v poslednom ob-
dobi publikuji Treml a Nesiialova (1993). O vyskyte
protilatok proti leptospirdm u drobnych hlodavcov na
vychodnom Slovensku referujii Stanko a i. (1996). Po-
zitivne ndlezy u jelefiov publikuji v Taliansku Capelli
ai. (1996) a v Panénskej niZine Orli¢ a i. (1991).

O vysledkoch vySetrenia na lymsku boreliézu u zaja-
cov, diviakov a baZantov referuji Juficovd a i. (1996).
Pdvodcom ochorenia v Eurépe okrem Borrelia burgdor-
feri sd aj B. garini a B. afzelii.

Problematike mikrosporidiéz sa zaCala venovat pozor-
nost na Slovensku od roku 1995, kedy boli podané prvé
dokazy ich vyskytu u zvierat (Bilent a i., 1995; Hipi-
kova a i., 1995; Levkut a i., 1996; Stefkovi¢ a i., 1998;
Halanova a i., 1998). Encefalitozoonéza bola dokdzana
aj u Tudi (Cislakovd a i., 1997a, b, 1998).

Oblast vychodného Slovenska je znama vyskytom
virusu klie$tovej encefalitidy od roku 1953. O pozitiv-
nych sérologickych nélezoch u lovnej zveri (srnec, da-
niel, jelefi, mufl6n a dalSie) v oblasti Zahoria referuji
KoZuch a i. (1976). Gerth a i. (1995) publikuju pozitiv-
ne vysledky u srncov ulovenych v juZnom Nemecku.

Cielom prace bolo zistit vyskyt protildtok proti pévod-
com Siestich vyznamnych zoon6z a posudit potrebu ich
dalSieho Stidia.

MATERIAL A METODA

Ako material boli pouZité krvné séra od 37 mufl6-
nov (Ovis musimon L.) a 24 danielov $kvrnitych (Da-
ma dama L.), ktoré pochadzajui zo zvernice ucelového
zariadenia Rozhanovce patriaceho Univerzite veterindr-
skeho lekarstva v Kosiciach. Krv bola odobrata z vena
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Jjugularis po odchyte a fixacii zvierat. Zvernica Rozha-
novce mé rozlohu 500 ha, rozklada sa v ¢lenitom teréne
v nadmorskej vyske asi 500 m n. m., kde asi 1/4 plochy
predstavuji liky a pastviny a 3/4 predstavuje zmieSany
listnato-ihli¢naty les s prevahou listnatych stromov.
Zvernica je urena na chov muflénov (asi 200 ks) a da-
nielov (asi 100 ks). Chovani zver mé priamy a plny
kontakt s protredim s vynimkou predatorov.

Na detekciu protilatok voci Chlamydia psittaci bola
pouZitd mikrometéda komplement viaZicej reakcie za
pouZitia rodovo Specifického antigénu C. psittaci pre
KVR firmy Bioveta, Ivanovice na Hané. Za pozitivne
sa povaZzovali protilatky od titra 1 : 16.

Pre povtrdenie protildtok vo&i Franciscella tularen-
sis bola pouZita metéda skimavkovej aglutinicie a me-
téda nepriamej hemaglutinaCnej reakcie. Ako pozitivne
boli hodnotené séra od riedenia 1 : 20.

Pre diagnostiku leptospiréz bola pouZitd mikroaglu-
tinolyzova reakcia za pouZzitia 12 sérovarov leptospir
(L. icterohaemorhagiae, L. copenhageni, L. grippotyp-
hosa, L. sejroe, L. saxkoebing, L. pomona, L. canicola,
L. bratislava, L. tarrasovi, L. bataviae).

Pre detekciu protilatok proti Borrelia burgdorferi bol
pouZity nepriamy hemaglutinaCny test.

Mikrosporidie Encephalitozoon cuniculi boli doka-
zované nepriamou imunofluorescenénou metédou, ako
antigén boli pouZité purifikované spéry E. cuniculi.

Protilatky proti virusu klieStovej encefalitidy boli
dokazované hemaglutinatno-inhibiénym testom.

Ziadne z vy3etrenych zvierat nejavilo klinické priz-
naky ochorenia.

VYSLEDKY

Sthrnné vysledky vySetreni si uvedené v tab. I.
V skupine 37 muflénov sme zistili protilatky proti chla-
mydiam (43,2 %), Franciscella tularensis (18,9 %), lep-
tospiram (10,7 %), Borrelia burgdorferi (10,7 %) a proti
Encephalitozoon cuniculi (13,5 %). Na klieStovi ence-
falitidu bolo pre nedostatok krvného séra vySetrenych
len 11 vzoriek s pozitivitou 54,4 %. V skupine 24 danie-
lov sme potvrdili protilitky proti chlamydiam (87,5 %).
Franciscella tularensis (29,2 %), Borrelia burgdorferi
(45,8 %), Encephalitozoon cuniculi (8,3 %) a klieSto-
vej encefalitidy (45,8 %). Protilatky proti leptospirim
u danielov neboli dokdzané.

DISKUSIA

Séropozitivita proti chlamydiam zistend u muflénov
(43,2 %) a najmi danielov (87,5 %) je vysoka a svedCi
o latentnej infikovanosti vySetrenych zvierat. Klinické
prejavy, napriklad aborty neboli pozorované. Pravde-
podobnou priginou séropozitivity mdZe byt stimulécia
makroorganizmu chlamydiami preZivajicimi v revnom
trakte a infikovanie mladat v priebehu tzv. orlno-fe-
kélneho cyklu. Pramefiom nakazy mdZu byt aj volne
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. Vyskyt protildtok proti zoonézam — Presence of antibodies to zoonoses

Muflén® (Ovis musimon L.) Daniel §kvmit)"9 (Dama dama L.)
Zoonoza' Podet vySetrenych Pozitivne'! Podet vySetrenych Pozitivne
vzoriek'! - % vzoriek » %
Chlamydiéza® 37 16 43,2 24 21 87,5
Tularémia® 37 7 18,9 24 7 29,2
Leptospiréza®* 37 4 10,7 24 0 0
Lymska borelioza® 37 4 10,7 24 11 45,8
Encefalitozoonéza® 37 5 13,5 24 2 8.3
Kliestova encefalitida’ 1 6 54,4 24 11 45,8

'200nosis, 2(:hlamydlcms. 3tularemia, 4!eptospnrosns. sLymc borreliosis, (‘encephnlnozoonoms. "tick-born encephalitis, *mouflon, “fallow deer,

0 . P
Ynumber of examined samples, “posmve

Zijice vtdky a mikromamadlie kontaminujice svojimi
exkrementami krmivo a pastviny. Cisldkové a i. (1993,
1999) potvrdili 18,6% séropozitivitu proti chlamydiam
u drobnych cicavcov. Nizku séropozitivitu u danielov
(11/1), srncov (368/18) a jelefiov (56/2) popisuji Dedek
ai. (1991), V&Znik a i. (1996) pri vySetreni 164 jelefiov
zistili pozitivitu u 1,22 % zvierat. Giacometti a i. (1995)
vySetrenim 89 ks kozy alpskej (Capra i. ibex) zistili
séropozitivitu u 31 % vySetrenych zvierat. Na zaklade
zistenych titrov (1/128) usudzuji, Ze sa jednd o aktivnu
chlamydiovi infekciu, ktord by mala byt nésledne po-
tvrdend aj izoldciou chlamydii. Capelli a i. (1996) pri
vlastnom vySetreni 162 jelefiov nezistili Ziadnu séropozi-
tivitu vo¢i chlamydiam, uvadzaji vSak vysledky inych
autorov, ktori potvrdili séropozitivitu vo¢i chlamydiam
u jelefiov: Lanfranchi a i. (1985) v 56 %, Fico a i. (1996)
v 33 %, Gennero a i. (1996) v 30 % a Maglione a i.
(1996) v 16 %.

Dedek a i. (1991) vySetrili v roku 1984 az 1989
v okrese Rostock stbor 524 sér od jelefiov, srncov, da-
nielov a muflénov na protilatky voci Franciscella tula-
rensis s negativnym vysledkom. NaSe pozitivne nalezy
u muflénov (18,9 %) a danielov (29,2 %) signalizuji
roz8irenie tejto nikazy v sledovanej oblasti. DalSie vy-
Setrenia, vCitane vySetreni drobnych mikromamalii, bu-
dd nevyhnutné na objasnenie ohniska tularémie v da-
nom regione.

Protilatky voci leptospiraim sme zistili u muflénov
v 10,7 %, vysetrenie u danielov bolo negativne. VySet-
rené séra reagovali len so sérovarom L. grippothyphosa.
Stanko a i. (1996) publikuji vysledky vySetreni siboru
2 493 drobnych hlodavcov za obdobie rokov 1991 az
1995 v oblasti vychodného Slovenska, v&itane KoSic-
kej kotliny, pricom najéastejSie zistovali protilatky proti
leptospirdm sérovaru L. grippthyphosa (62 % pripa-
dov). V CR Treml a Nesiialova (1993) uvédzaji vysled-
ky vySetreni za obdobie rokov 1987 aZz 1989, pri¢om
vySetrenim 40 muflénov zistili séropozitivitu u jednoho
zvierata (2,5 %) voci sérovaru L. grippothyphosa, vy3et-
renie 10 danielov Skvrnitych bolo negativne. V Pan6n-
skej niZine Orli¢ a i. (1991) publikuja vysledky sérolo-
gickych vy3etreni 32 jelefiov (Cervus elaphus), pricom
zistili séropozitivitu u jednoho zvierata voéi sérovaru
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L. grippotyphosa. Z uvedenych vysledkov moZno usud-
zovat, Ze v podmienkach strednej Eur6py sérovar
L. grippotyphosa bude najfekventovanej§im u vysokej
zveri, pricom prameifiom a rezervodrom nakazy pre zver
st drobné mikromamalie znegistujiice vonkajSie prostre-
die svojimi exkrementami. Capelli a i. (1996) sérologicky
vy3etrili 59 jelefiov z celkového stavu 162 jelefiov cho-
vanych na farme v provincii Bologna. U 18 jelefiov zis-
tili séropozitivitu voci sérovaru L. riccio dvoch jelefiov
voti sérovaru L. hardjo. U dvoch zvierat sigasne zistili
protildtky vo¢i obidvom vy$Sie uvedenym sérovarom.
Séra boli vy3etrované siborom trinastich sérovarov lep-
tospir, z ktorych len L. hardjo sa pouZiva pri diagnostike
v naSich podmienkach. Prenos, pre naSu oblast zriedka-
vych sérovarov leptospir importovanymi zvieratami,
preto vystupuje ako potenciondlna moZnost Sirenia né-
kazy. Leptospiry si primarnymi parazitmi predovset-
kym volne Zijucich hlodavcov, ktoré sa podielaji na
vzniku a pretrvavani prirodnych ohnisk. Tento fakt po-
tvrdzuje doleZitost a nutnost pristupovat k Stidiu prob-
lematiky epidemioldgie a epizootoldgie leptospiréz
komplexne, t.j. venovat pozornost sti¢asne ako mikro-
mamdéliam, tak aj viacerym druhom volne Zijucej zveri.

Nase vysledky vySetreni na protilatky voci Borrelia
burgdorferi poukazuji na existenciu tejto zoondzy aj
u muflénov (10,7% pozitivita) a danielov Skvrnitych
(45,8% pozitivita) a signalizuji potrebu dalSiecho kom-
plexného $tudia tejto nakazy v danej oblasti. Juficové
ai. (1996) potvrdili séropozitivitu u nasledujicich vol-
ne Zijucich zvierat: zajaca polného (19,2 %), diviakov
(5,1 %) a bazantov (24,3 %). Capelli a i. (1996) vySet-
renim 59 jelefiov nezistili Ziadne protilatky voci B. burg-
dorferi rovnako ako Giacometti a i. (1995), ktori potvr-
dili negativitu pri vySetreni 89 krvnych sér od kozy
alpskej (Capra i. ibex). Rozdielne vysledky pravdepo-
dobne suvisia s existenciou prirodného ohniska nakazy
a pritomnostou najdoleZitejSieho vektora, ktorym je
v Eurépe Ixodies ricinus.

Problematike encefalitozoondzy, tak ako to uvéidza-
me v livode, sa zacala na Slovensku venovat pozornost
od roku 1995. NaSe vySetrenia potvrdzuji vyskyt En-
cephalitozoon cuniculi aj u muflénov a danielov $kvr-
nitych. KedZe sa jedna o prvé vySetrenia u lovnej zve-
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ri, nebolo moZné nase vysledky porovnat s vysledkami
inych autorov.

Vzhladom na skutocnost, Ze vychodné Slovensko je
od roku 1953 oblastou s potvrdenym vyskytom klies-
tovej encefalitidy povaZovali sme za vhodné urobit vy-
Setrenia aj v tomto smere. Vysokd pozitivita u muflénov
(54,4 %) a danielov Skvrnitych (45,8 %) potvrdzuje
nutnost sledovat aj tito zoonézu komplexne a dlhodobo.
KoZuch a i. (1976) zistili v oblasti Zahoria v obdobi
rokov 1969 az 1972 virusneutralizainé protilatky proti
virusu klieStovej encefalitidy u danielov ¥kvrnitych
(9 pozitivnych/24 vySetrenych), muflénov (2/2), jele-
fiov (37/164) a srncov (21/65) ako aj u dalSich druhov
lovnej zveri. Gerth a i. (1995) potvrdili virusneutrali-
zaénym testom pozitivny vysledok u 26,0 % z 235 krv-
nych sér od srncov v oblasti juzného Nemecka.

ZAVER

Vysledky potvrdili pritomnost vietkych testovanych
zoondz v danej lokalite u muflénov a s vynimkou lep-
tospir6zy aj u danielov Skvrnitych. Tato sérologicka
sonda v populécii dvoch lovnych druhov zveri potvrd-
zuje potrebu rozgirenia a prehlbenia $tidia nami zisto-
vanych, ale tieZ dalSich, zoon6z na rezervoarové zvie-
ratd, volne Zijicu zver a krv cicajice artropédy ako
rezervoar a sicasne vektor nikazy.
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OCCURRENCE OF INTESTINAL PARASITES IN A BREEDING
OF OSTRICH (STRUTIO CAMELUS)

VYSKYT STREVNICH PARAZITU V CHOVU PSTROSA
DVOUPRSTEHO (STRUTIO CAMELUS)

M. Pakandll, G. Korenkova>

Unstitute of Parasitology, Czech Academy of Sciences, Ceské Budéjovice, Czech Republic
2Um'versity of South Bohemia, Ceské Budéjovice, Czech Republic

ABSTRACT: A total of 359 faecal samples were collected from ostriches of various age groups (2 weeks, less than 1 month,
2-3 months, 3-7 months, 7-12 months, adult individuals) in a farm breeding in Multip Moravia, Studénka. The samples were
examined by four different methods: flotation using Sheather’s sugar solution, staining with Heidenhain's iron haematoxylin
using the method of Noller-Westphal-Gonnert, cultivation in egg-slant medium (LES) and Diamond’s TYM medium. High
prevalence of Blastocystis sp. was observed in all the age groups (Tab. I), but the intensity of infection was mostly inappre-
ciable. A very small number of oocysts of a coccidium of the genus Isospora was found in two birds younger than one month.
No other parasites were found and therefore we believe that the intestinal parasites do not represent any important obstacle
to a farm breeding of African ostrich.

ostrich; farm breeding; intestinal parasites; Blastocystis sp., Isospora sp.

ABSTRAKT: Celkem 359 vzorku trusu pstrosi rizného véku na farmé& Multip Moravia Studénka bylo vySetfeno &tyfmi
riznymi metodami: flotaci s pouZitim cukerného roztoku, barvenim vlhkych roztéri metodou Nollera-Westphala-Gonnerta,
kultivaci v pidach LES a TYM. U viech v&kovych kategorii byla zji§téna vysokd prevalence Blastocystis sp., potet bunék
parazita v jednotlivych vzorcich byl v8ak zpravidla nepatrny. U dvou mlddat ve véku do jednoho mé&sice byl nalezen nepatrny
po&et oocyst kokcidie rodu Isospora. Jini paraziti nebyli zjiiténi, a proto se domnivame, Ze stfevni paraziti nepfedstavuji

piekdZku pro komeréni vyuZiti pStrosa dvouprstého.

pstros dvouprsty; faremni chov; stfevni paraziti; Blastocystis sp., Isospora sp.

UvoD

V Ceské republice byl komeréni chov ptrosa zave-
den teprve v poslednich letech. Dnes se nachazi na
uzemi nadi republiky nékolik malych p§trosich farem.
P3tros dvouprsty miZe byt v naSich podminkach per-
spektivnim hospodéiskym zvifetem. Tento ptak viak
dosud neni dokonale domestikovan a ve stfedoevrop-
skych podminkach se mohou v jeho chovu objevit &et-
né problémy. Poznatky o parazitézich pstrosa ve fa-
remnich chovech jsou zatim zna&n& nedplné. Béhem
nasi prace jsme zji§fovali prevalenci stfevnich paraziti
u pStrost a posuzovali jsme i jejich mnoZstvi v jednot-
livych vzorcich na farmé Multip Moravia Studénka.

MATERIAL A METODY
Podminky chovu

Farma, na které byl ziskdvdn material, patfi k nej-
vét§im v Ceské republice. Byla zaloZena v roce 1991.
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Mlé4data se lihnou v umélych lihnich téméf po cely
rok. V dobé sledovani bylo na farmé 25 jedinci ve véku
jednoho roku a pohyblivé mnoZstvi mladat ve véku tfi
az sedm mésici. Chovnych jedinci bylo okolo 30.

Zvitata jsou chovana v hejnech rozdilného véku: do
dvou tydnd, dva tydny aZ jeden mésic, jeden aZ tfi
mésice, tfi aZ sedm mésici, sedm mésiclu aZ asi jeden
rok, pohlavné dospéli jedinci.

Po celou dobu chovu jsou p3trosi pravideln& veteri-
narné vySetfovéni. Zvifata jsou krmena krmnou smési
a zelenym krmenim, které je v zimnich mésicich nahra-
zeno kvalitnim senem. V dobé naseho vyzkumu zvifa-
tim nebyla poddvana Z4dna antiparazitarni 1é¢iva.

Sbér materidlu

Byly vySetfovany pstrosi exkrementy v tydennich aZ
dvoutydennich intervalech v dobg od ledna do listopa-
du 1997, s vyjimkou &ervence, kdy pro nepfizeii po&asi
nemohly byt vzorky ziskiny. Slo o nahodny sbér
v prostorach chovu. Vzorky byly Cerstvé nebo maxi-
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maélng jeden den staré. U jednotlivych vékovych kategorii
byly vzorky odebrény tak, aby byla vySetiena alespon
jedna tietina jedinct v danych vékovych kategoriich.
Z duvodu pfisnych zoohygienickych opatfeni ze strany
chovateli nebylo moZné odebirat vzorky u ptika mlad-
§ich 14 dna.

Metody vySetFovani

Flotaéni metoda

Vzorky trusu byly vySetfovany b&Znou koprologic-
kou technikou s pouZitim Sheatherova cukerného roz-
toku. Metoda slouZi pfedevim pro zjiStovani pfitom-
nosti oocyst kokcidii a vajicek parazitickych cerva.

Metoda dle Nollera-Westphala-Gonnerta (Jirovec, 1977)

Pfi této metodé byly vlhké natéry fixovany dle Boui-
na-Hollanda a barveny Heidenhenovym Zelezitym he-
matoxylinem. V tomto pfipadé nedochéazi ke koncen-
traci parazitli, lze tedy posuzovat mnoZstvi jejich stadii
ve vzorku a také studovat morfologii parazitickych prvo-
ki obarvenych timto klasickym cytologickym barvivem.

Kultivace na vaje¢né pudé LES (Boeck a Drbohlav,
1925)

Byla pouzita modifikace podle Zierdta (1988). Kulti-
vace probihala pfi teploté 40 °C a slouZila jako diagnos-
tickd metoda (u prvoku schopnych v téchto podminkach
rust) citlivéjsi neZ piimé mikroskopické pozorovéni.

Kultivace na pidé TYM (Diamond, 1957)
Jde o pudu nejastéji pouzivanou pro kultivaci tricho-
mondad, zejména pro axenizaci a axenickou kultivaci.

VYSLEDKY

Celkem bylo paralelné Etyfmi riznymi metodami,
koprologicky i kultiva¢nég, vySetfeno 359 vzorku.

Vysledky vySetfovéni flotaéni metodou

Z 359 vysetfenych vzorkl byly pouze u dvou mla-
dat ve véku do jednoho mésice zjistény oocysty kokci-
die rodu Isospora. Jejich mnoZstvi bylo viak velmi malé
(dvé, resp. Gtyfi oocysty v celém vzorku) i presto, Ze se
jednd o koncentraéni metodu. Neni proto mozné pres-
n&ji popsat jejich morfologii, zejména pak uvést jejich
rozméry. Neni zcela jisté, zda se jedna o druh I. strut-
hionis (viz diskuse). Touto technikou nebyly v kopro-
logickych vzorcich zjiSténi Zadni dalSi stfevni paraziti.

Vysledky vySetfovini vlhkych roztéri (metoda dle
Nollera-Westphala-Génnerta)

Pouze u malé &asti vzorku jsme zjistili Blastocystis sp.
Pocet nalézanych parazita se prakticky ve vSech pfipa-
dech jevil jako velmi nizky (na roztérech byly nalézény
jen ojedinélé buiiky), pfestoZe prevalence Blastocystis
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sp. zjiSténa na zakladé kultivace byla pom&rn& vysoka.
Jini stfevni prvoci nebyli nalezeni.

Vysledky kultivace na pidé LES

Na této pudeé se jsme zjistili pouze rust Blastocystis sp.;
prevalenci Blastocystis sp. zji§ténou na zékladé kultivace
v pudé LES v jednotlivych kategoriich zvifat ukazuje
tab. I. Intenzita nartstu v kulturich byla promé&nliva.
Jak vyplyva z tab. I, je prevalence vysoka u viech sku-
pin, s vyjimkou 14dennich zvitat. Mladsi jedinci nebyli
z vySe uvedenych diivodi vySetfovani. Priblizné od vé-
ku jednoho mésice je u viech kategorii prevalence vy-
sokd a téméf shodné; rozdily mohou byt zplsobeny na-
hodilou odchylkou. Kromé Blastocystis sp. nebyl
zaznamendn rust jinych prvokua.

L. Prevalence Blastocystis sp. zjisténa kultivaci na pudé LES - Pre-
valence of Blastocystis sp. determined by cultivation in LES medium

Pocet Pocet
vek! vysetfenych | pozitivnich | Procento*
vzorka? vzorku®
2 tydny® 42 9 21
do | mésice® 60 34 57
1 az 3 mésice’ 85 51 60
3 a% 7 mésicu® 30 24 80
7 az 12 mésici’ 71 54 76
Dospéli jedinci'” 71 57 80

lage. Zqumber of examined samples, number of positive samples,
4pcr cent, 32 weeks, ‘below 1 month, 71-3 months, *3-7 months,
97-12 months, 2 dult individuals

Kultivace na pidé TYM

Nebyl pozorovin rist trichomondad ani jinych prvo-
ki v této padé.

DISKUSE

Je obtiZzné srovnat vysledky vySetfovéni s literarnimi
udaji, protoZze podrobnéjsi parazitologicka studie v cho-
vech pitrost zfejmé nebyla dosud publikovana.

Poprvé nalezli Blastocystis sp. u pStrosi Yamada aj.
(1987). Popsali jeho morfologii na drovni optické mi-
kroskopie, pficemz zduraznili podobnost s kmeny z lidi,
opic a kufat. Je§té pied 10 lety byly témé&f vyhradné
znamy nélezy B. hominis z lidi; teprve pozdéji se velmi
roz§ifilo spektrum znamych hostiteli (Boreham a Sten-
zel, 1993). Stenzel aj. (1994) popsali Blastocystis sp.
z nékolika druhti domestikovanych ptakil, véetné pstro-
sa dvouprstého.

ProtoZe otdzka druhového spektra a hostitelské spe-
cifi¢nosti neni u rodu Blastocystis dosud vyfeSena, nelze
vyloudit infekci p3trosti na farmé Blastocystis sp. z ji-

VET. MED. - CZECH, 44, 1999 (7): 221-223



nych hostiteli. V laboratornich podminkéch byla pro-
kdzana mozZnost pfenosu riznych kment rodu Blasto-
cystis na nespecifické hostitele (Phillips a Zierdt, 1976;
Pakandl, 1992; Pakandl aj., 1993; Suresh aj., 1993).

JelikoZ rust kultur zdvisi na podminkach kultivace,
piedevsim sloZeni doprovodné bakteridlni fléry, a mo-
hou existovat i rozdily mezi riznymi kmeny ve schop-
nosti rast v umélych mediich, byla vyhodnocovana pouze
uspésnost ¢i nedspésnost kultivace na pudé LES. Pocet
bunék vztaZeny na objem média neni uvddén, protoZe
zjevné nema vztah k mnoZzstvi bunék Blastocystis sp.
v odebiranych vzorcich.

U Zadného z celkového poctu 359 vy3etfenych vzor-
ki nebylo zjisténo takové mnoZstvi stfevnich parazita,
které by mohlo ovlivnit jejich zdravotni stav. Vysoka
prevalence byla zji§té€na pouze u Blastocystis sp., a to
vZdy pfi nizké intenzité parazitace. Kromé& toho byly
zcela ojedinéle (dvé zvifata) a v nepatrném mnoZzstvi
zjistény kokcidie rodu Isospora. U pstrosa dvouprstého
byl popséan druh Isospora struthionis Yakimoff, 1940.
V naSem piipadé vSak vzhledem k nepatrné prevalenci
i poltu oocyst v pozitivnich vzorcich, dokonce ne-
umoZziiujicimu presnéj$i morfologickou charakterizaci,
nelze vyloucit ani pouhou pasiZ oocyst jinych druht
tohoto rodu, pochazejicich napfiklad z pévcu, stievnim
traktem hostitele.

Vzhledem k ur¢ité neobvyklosti hostitele a vysoké
koncentraci zvifat ve faremnim chovu jsme na po&étku
prace pocitali i s moZnosti vysoké parazitace a vyskytem
riznych specifickych paraziti. Skute¢né nélezy vSak
byly opa¢né. Zjist€n4 situace u pStrosu chovanych na
farmé kontrastuje se skute¢nosti znamou u jinych hos-
podarskych zvirat. Napfiklad Pakandl (1994) pfi vy3etfo-
vani domécich prasat stejnymi metodami zjistil vysokou
prevalenci i intenzitu parazitace nékolika druhy stfevnich
prvoki. Vysvétleni lze hledat ve dvou skutednostech:
1. PStrosi jsou u nas chovani v pro né extrémnich klima-

tickych podminkéch, coZ nepfiznivé ovliviiuje vyvoj

paraziti ve vnéjs$im prostiedi. Pokud je u nékterych
parazitd nutny dalsi hostitel, tento v naSich podmin-
kéach pravdépodobné chybi.

2. Pokud jsou zvifata chovéana v dobrych zoohygienic-
kych podminkéch a prakticky prosta parazitl, coZ je

i pripad sledované farmy, chybi zde volné Zijici zvi-

fata slouZici jako rezervoar pro pfipadnou infekci

chovanych zvirat.

Vysledky byly dosaZeny systematickym sledovanim
zvitat na jedné farmé&. Pfi ur€itém zobecnéni lze kon-
statovat, Ze parazitézy v naSich podminkéch zfejmé ne-
predstavuji pfekdZku pro komeréni vyuZiti p3trosa
dvouprstého.
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