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THE EFFECT OF MONENSIN ON THE RUMEN STRAIN
ENTEROCOCCUS FAECIUM CCM 4231

EFEKT MONENZINU NA BACHOROVY KMEN
ENTEROCOCCUS FAECIUM CCM 4231

A. Laukova, M. Baran, P. Siroka

Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

ABSTRACT: Monensin from three different manufacturing companies (Eli Lilly Co., Indianopolis. USA: Pharmachim,
Bulgaria; Spofa Prague, Czech Republic) were added to pure cultures of rumen strain Enterococcus faecium CCM 4231 at
final concentrations 25 ug per ml and 50 pg per ml. Enterococci represent a strong bacterial group colonizing the rumen
regarding to lactic acid production. Lnt. faecium CCM 4231 is own, lactic acid-producing isolate from the rumen content of
calf with a broad antimicrobial activity (bacteriocin production). This strain was obtained in the microbial preparation Inhicol
to protect enteritis in young ruminants, especially. The growth of CCM 4231 strain was inhibited at both concentrations
(25 pg/ml: 50 pg/ml) using all three monensins in comparison with controls (Figs. 1 and 2). The beginning of the growth
inhibition was detected within 2 hours after ionophore addition. Monensin made in Bulgaria was the most effective of all
when the three monensins were compared. No significant differences are found in the effect of monensins made in different
production companies. Our results extend the knowledge about inhibition effect of monensin on Gram-positive bacteria,
enterococct including. Moreover, the quality of monensins made by different companies is attested synchronous. In general,

regarding the practical point of view, it is also contribution for the selection and application of the most suitable additives.

rumen; monensin; Enterococcus faecium

ABSTRAKT: V prezentovanej prici bol sledovany ac¢inok monenzinu od troch rozdielnych vyrobeov (Eli Lilly Co.. India-
nopolis, USA: Pharmachim. Bulharsko: Spofa Praha. Ceskd republika) na ¢istd kultiru bachorového kmeia Enterococcus
Sfaecitun CCM 4231, Monenziny boli prididvané ku testovanému kmenu v konecnej koncentrdcii 25 pg/ml a 50 pg/ml. Ente-
rokoky predstavuji vyznamnu bakteridlnu skupinu pri kolonizicii bachora prezivaveov jednak 2z hladiska produkcie kyseliny
mlieénej, ale aj z hfadiska dusikového metabolizmu. Kmen Ent. faccium CCM 4231 je viastny izeldt z bachorového obsahu
telata, ktory produkuje kyselinu mlie¢nu a vyznacuje sa vyraznou antimikrobidlnou aktivitou (produkcia bakteriocinu). Tento
kmefi bol obsiahnuty aj v mikrobidlnom preparite Inhicol, ktory je zamerany na potli¢anic enteritid resp. na predchddzanie
enteritid najmi u mladych prezivaveov. Rast kmena CCM 4231 bol inhibovany pouzijiic vietky tri druhy monenzinov pri
obidvoch koncentrdcidch (25 pg/ml; SO pg/ml) v porovnani s kontrolnou vzorkou. Zaciatok inhibi¢ného Wicinku bol zazna-
menany uz dve hodiny po pridani ionoforu. Pri porovnani troch monenzinov sa ako najicinnejsi prejavil monenzin vyrobeny
v Bulharsku. Avsak, v dc¢innosti monenzinov od troch rozdiclnych vyrobcov neboli zaznamenané signifikantné rozdiely.
Prezentované vysledky rozSiruji bdzu informdcii o inhibi¢nom t¢inku monenzinu na gram-pozitivne baktérie, enterokoky
nevynimajic. Zdroven tiez overuji kvalitu vyrdbanych aditiv od roznych vyrobcov. ¢o z praktického hladiska je prinosom
hlavne pri vybere a aplikdcii aditiv.

bachor; monenzin; Enterococcus faecium

UVOD

Monenzin patri do skupiny tzv. polycterovych anti-
biotik pod sthrnnym oznac¢enim ionofory (Pres-
sman a i, 1967). OznaCenic ionofory vlastne vyjad-
ruje posobenic tejto skupiny antibiotik, t. j. ionofory
umoziiuji prenos anorganickych kationov cez bunkove
membrdany. Westley (1977) rozdelil ionofory podTa
ich schopnosti prendsal aj dvojmoené katiény na mo-
novalentné polyétery, monovalentné monoglykozidove
polyétery, divalentné polyétery a divalentné pyrolové
étery. Monenzin patri do uzsej skupiny monovalent-

Vet. Med. — Czech, 40, 1995 (11): 337-339

nych polyéterov s inhibi¢nym ucinkom hlavne na rast
gram-pozitivnych baktérii (Russel a Strobel,
1989). KedZe monenzin je schopny transformovatl me-
tabolické procesy prostrednictvom bachorovej mikro-
flory, a tym ovplyviiovat fermentacné procesy v bachore,
jeho aplikdcia je vhodnd najmi vo vyzive preZiivaveov
vykrmovej kategorie (Baran a i, 1990). Dobre zndme
st aj také pozitivne ucinky monenzinu ako je redukcia
tvorby metdnu, produkcie amoniaku a jeho kokcidiosta-
tick¢ d¢inky (Chow a Russel, 1990; Wallace
a 1., 1990). NavySe, monenzin zohrdva doleziti dlohu
v prevencii acidéz (Dennis ai., 1981).



Kmen Ent. faecium CCM 4231 je gram-pozitivny,
fakultativne anaerobny izolidt z bachoroveho obsahu te-
fata (Laukovd ai., 1993). Pre svoju Sirokospektril-
nu antimikrobidlnu aktivitu (produkcia bakteriocinove)
substancie) bol tento kmen pouzity v preparite Inhicol
(Ustav fyziolégie hospodirskych zvierat SAV, Koice,
Slovensko), ktory je indikovany na potldcanie enteritid
najmi u mlddat prezivavcov. Vo vieobecnosti plati, 7e
poddvanie probiotik ma zmysel v tom pripade. ak dan¢
probiotikum nie je citlivé resp. je rezistentné na anti-
mikrobidlne litky (antibiotikd ¢i rastové stimuldtory)
pritomn¢ v krmive (Marounek a 1., 1990). Takze
poznanie vplyvu aditiva na mikroorganizmus, L. ). tes-
tovanie jeho citlivosti ¢i rezistencie na aditivum je zd-
kladnym vySetrenim. Aby sme sa vyhli koliziam. ktor¢
mozu byl spdsobené diferenciami v kvalite pouzitcho
aditiva, je nevyhnutné testovanie pripravkov od viace-
rych vyrobcov.

Preto aj ciefom tejto prace bolo sledovanic ucinku
monenzinu od troch réznych vyrobcov na rast Cistej
bakteridlnej kultary bachorového kmena Ent. faccium
CCM 4231.

MATERIAL A METODA
Monenziny pouZité v experimente boli ziskane od

troch réznych vyrobcov: Eli Lilly Co.. Indianopolis,
USA: Pharmachim, Bulharsko a Spofa Praha, Ceski

P S |
opticka denzita

republika. Aditiva boli rozpustené v etanole. Sterilny
roztok kazdého 7 troch rozhicnych monenzinov v kKo-
necnej koncentrdcii 50 ug/ml a 25 pg/ml bol pridany
do 100 ml Todd-Hewitt bujénu (THB. Imuna. Sariiské
Michalany. Slovensko) inokulovaného | ml 24 h. kul-
tiry testovaného kmena (OD = 1,0). Banky s bakte-
ridlnou kultirou a monenzinom ako aj kontroly (kultd-
ra bez monenzinu) boli inkubované vo vodnom kupeli
(ELPAN. typ 357. Polsko) pri teplote 37 °C. Kultivdcia
bola preruSend po dosiahnuti staciondrnej fazy kontrol-
nej vzorky. Ucinok rozliénych monenzinov bol testo-
vany Sestkrdt pri obidvoch koncentrdcidch. Vzorky
(2 ml) boli odoberané v pravidelnych hodinovych in-
tervaloch a absorbancia bola merand na spektrofoto-
metri Spekol 11 (Jena, Nemecko) pri 600 nm. Cistota
kultary bola pravidelne mikroskopicky preverovana.

VYSLEDKY A DISKUSIA

Vysledky ucinku testovania monenzinov od troch
rozdielnych vyrobcov na rast Ciste) bakteridlnej kultdry
kmena Ent. faecium CCM 4231 su na obr. 1 a 2. Nase
vysledky potvrdili inhibi¢ny dc¢inok monenzinu od
troch roznych vyrobcov na gram-pozitivny kmen Ent.

faectum CCM 4231 pri obidvoch koncentrdcidch, t. j.

25 pg/ml ako aj 50 pug/ml v porovnani s kontrolnymi
vzorkami. Efektivnejsi ucinok bol zaznamenany pri po-
uziti koncentricie 50 pg/ml. Pridavok monenzinov

| Efckt monenzinu na rast kmefia
CCM 4231 (koncentridcia 50 pg/ml)
~ Effeet of monensin on the growth
of CCM 4231 strain (concentration
S0 pg/ml)

'opuc;ll density, “time

opticka denzita'

2. Efckt monenzinu na rast kmenia

2
1,297 !

0,9 - ;

CCM 4231 (koncentricia 25 pg/ml) -
Effect of monensin on the growth of
CCM 4231 strain (concentration
S0 pg/ml)

1 P By
optical density, “time

3 - monenzin USA - monensin USA

3 — monenzin CR — monensin Czech Republik

— monenzin Bulharsko — monensin Bulgana

mm - kontrola bez monenzinu — control without monensin
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sposobil spomalenie rastu kmeia CCM 4231 uZ 2 h. po
pridani roztoku aditiva. Rovnaky uc¢inok monenzinu na
rast bachorového kmena Streptococcus bovis ATCC
9809 aj ked za pouzitia vyssej koncentrdcie aditiva bol
publikovany kolektivom autorov Leblanc a i.
(1993). Str. bovis je tiez reprezentantom D-skupiny
streptokokov vritane enterokokov, ktord kolonizuje ba-
chor prezivaveov. Avsak, podfa Hendersona ai.
(1981) uz koncentricie monenzinov od 0.1 do 10 pg/ml
vyvolali spomalenie rastu ¢istej kultiry kmena Str. bo-
vis ako aj jeho dplnd inhibiciu. Aj Slyter ai. (1992)
zistili inhibi¢ny efekt monenzinu na rast Cistej kultdry
Str. bovis. Okrem toho, tito autori popisali inhibi¢ny
ucinok monenzinu aj na striktne anaerébne gram-pozi-
tivne baktérie (Ruminococcus flavefaciens, Butyrivibrio
fibrisolvens). Podla vysledkov testovania, monenzin
vyrobeny v Bulharsku sa prejavil ako najefektivnejsi.
Americkym vyrobcom dodany monenzin bol z hladiska
jeho ucinnosti druhym najefektivnejsim. Inhibicia rastu
testovaného kmena bola zaznamenand aj pri pouziti
monenzinu dodané¢ho ¢eskym vyrobcom Spofa Praha,
aj ked' s najniz$im inhibi¢nym efektom. Avsak. v ucin-
nosti monenzinov od troch rozdielnych vyrobcov nebo-
li zaznamenané signifikantné rozdiely.

Ziverom moZno konstatovar, Ze nasa Stidia potvrd-
zuje vieobecné informidcie o inhibi¢nom uc¢inku monen-
zinov na gram-pozitivne baktérie pri Sirokom koncen-
tracnom spektre. Okrem toho, nase vysledky rozsiruju
rozsah poznatkov aj z hladiska bakteridlnej skupiny en-
terokokov. Tieto st totiz citlivé niclen na monenzin, ale
aj na niektoré dalSie aditiva (Laukovd ai., nepubli-
kované udaje). Zdaroven sme tiez overili kvalitu vyrd-
banych aditiv od rozdielnych vyrobcov, ¢o je prinosom
z praktického hladiska hlavne pri vybere a aplikicii
aditiv.
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VEDA, INFORMACE A NARODNI ROZVOJ

Ustav zemédélskych a potravindiskych informaci uspofadal v poloving zifi 1995 spolu s¢ Stanim
zdravotnim ustavem semindf na (éma Véda, informace a ndrodni rozvoej, jehoz miciitorem byla
mezivladni organizace CAB International. Cilem semindre bylo seznimit acastniky s informacnimi
produkty a v&deckymi sluzbami CABI a vytvofit piedpoklady pro jedndni o pripadném Clenstvi
Ceské republiky v (éto organizaci, z ného? vyplyvaji slevy pii ndkupu informacnich produktu a pri
vyuzivini védeckych sluzeb a dalsi ¢lenské vyhody.

CAB International je nevydélecnd, pfevazné sobéstatnd, meziviidni organizace, kierou viastni a fidi
jednotlivé ¢lenské viddy. V soucasné dob¢ je Cleny (¢to organizace 38 zemi. Hlavni zakladna CABI
je ve Velké Britdnii; jeji regiondlni pobocky a veédeckd pracoviSté viak pusobi i v jinych Cistech
svéta. Tato organizace plni své poslini tim, Ze poskytuje védecké a informacni sluzby orientované
na zemC&délstvi a lesnictvi, na ochranu Zivotniho prostiedi, na zachovini a vhodné vyuziti riznoro-
dosti rostlinnych a zivocisnych druhu a na zlepSeni vyzivy a zdravi lidi na cel¢m sveté.

CABI vytviri unikdatni bibliografick¢ databdze zaméiendé na zemé&delstvi a pribuzné obory, vyZivu
a lidské zdravi. Sifi tiskem i clektronicky informace obsazené v 1échto databdzich, vyviji nejnovesi
clektronické informacni syst¢my a produkty a vydavi knihy a dal$i publikace. V rimci projektu fizeni
informacniho systému poskytuje rady a praktickou pomoc: Skoleni pro informacni pracovniky se
konaji bud ve Velké Britinii, nebo v zahranici.

Clyfi védecké dstavy CABI — Mezindrodni tstav pro biologickou ochranu rostlin, Mezindrodni
mykologicky ustav, Mezindrodni parazitologicky tstav a Mezindrodni entomologicky dstav — s¢
specializuji na vymezeni a objasnéni vztahu mezi organismy; poskytuji sluzby, které usnadni iden-
tifikaci (Echto organismu; nabizeji diagnostické a konzultacni sluzby; podporuji programy ochrany
proti Skudcum a biologické kontroly Skodlivych organismu a poskytuji Skoleni vedeckym pracovnikum.

Kazdi ¢lenski zeme CABI ziskava vyhody, Kterd spocivagi ve snizeni cen publikaci a sluzeb (v sou-
Casné dob¢ 0 20 %); md prednosini pfistup k sluzbim CARBIT a Skolicim projektum i md moznost
vylviret vyzkumng programy ve spoluprici s ustavy CABL ziskiva pristup k externim fondam; muze
proviad¢t kontrolu zpusobu Fizeni a price (Elo organizace; muze vyuzivat sluzeb CAB K pInéni svych
povinnosti v rimei mezindrodnich dohod a ma moznost ziucastnovat se rozvojovych programu CABIL
Clenské prispévky jednotlivych zemi tvoii 3 % celkového rozpoctu CARBI; zbyvajici ndklady pokryvi
CABI prodejem publikaci a sluzeb, ze smluvnich védeckych vyzkumu a projektu a 7 dalSich zdroja.

Ceska republika vyuZiva sluzeb CABI po dlouhou fadu let. ZemédElska knihovna, kterd je nyni
souddsti Ustavu zem&d@lskych a potravindiskych informaci, zacala odebirat prvni referitovy casopis
CABI dokonce jiz v roce 1920. Tato knihovna zpfistupnuje prostiednictvim svych fondu uzivatelim
informace. které CABI zpracoviva. Také dalSi instituce, predeviim knthovny vysokych Skol, objed-
navaji a vyuzivaji informacni produkty CABIL v posledni dob¢ predeviim kompakini disky. Infor-
mace, které CABI zpracovivi, je mozn¢ rovnéz vyuzival v dialogovém rezimu napojenim na data-
bidzova centra, mimo jiné 1 prostiednictvim sité Internet.

V roce 1988, kdy se Clenstvi v CABI otevielo 1 pro neclenské zeme Britského spolecenstvi ndrodu,
vstoupilo do této organizace Madarsko. V dusledku poskytovanych clenskych slev stoupl v Madar-
sku ndkup informacnich produkt CAB International, v posledni dob¢ predevim bize dat CABI na
CD-ROM. Doslo i k rozvoji spoluprice ve védecké oblasti, Kterit se projevuje predev&im v organi-
zovani spolecnych semindfu.

Clenové CABI formalng vyzvali Ceskou republiku, aby s¢ stala dalsi clenskou zemi. Clenské zemé
CAB International plati ¢lenské prispévky, kter¢ jsou stanovoviny na ziklad¢ vzorce OSN. Princi-
pem prispévku pro CABI a slev vyplyvajicich z Clenstvi je, ¢ Clensky prispévek je hrazen ze statnich
prostiedku a vyhody z Clenstvi ziskiavaji jednotlivé instituce na dzemi dané zemé. Vyhoda Clenstvi
je dzee spojena s mirou ndkupu a vyuzivani informacnich produkiu a sluzeb CABIL

Zavery semindic a nésledny pruzkum rozsahu vyuzivani informacnich produktu a védeckych sluzeb
CABI v Ceské republice maji pomoci pracovnikum Ministerstva zem&d@lstvi i daliich resortu pri
rozhodovini o tom, zda doporucit vstup Ceské republiky do CABL




THE EFFECT OF CARBIMASOLE ON THE ACTIVITIES
OF LACTATE DEHYDROGENASE ISOENZYMES
AND CONCENTRATIONS OF THYROID HORMONES IN SHEEP

EFEKT KARBIMAZOLU NA IZOENZYMY LAKTATDEHYDROGENAZY
A KONCENTRACIE TYREOIDEALNYCH HORMONOV U OVIEC

I. Sutiakovi', E. Bekeovi', V. Sutiak’

'Research Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic
“University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: The oxidative processes in the organism are activated by hormones of the thyroid gland. The pyruvate-lactate
component catalyzed by lactate dehydrogenase presents one of the important oxidic-reductive systems in the animal organism
of biochemical importance (EC. 1.1.1.27). In certain cases of the thyroid gland disturbances antithyroid drugs. such as
derivatives of thiouracil, mercaptoimidazole and some others may be used for the treatment of men and animals (Marchant
etal, 1979: Negwer, 1987). In the present study. the activity changes of lactate dehydrogenase isoenzymes in the blood
plasma of young rams and ewe hoggets in experiments with carbimasole [carbimasolum(1-carbaethoxy-3-methyl-2-thioimi-
dazolum)] have been studied. The dose of carbimasole at the time of sampling (May. 1993) was 70 mg per animals and day.
In May. no significant differences in T3 and T, concentrations in the serum ol experimental and control animals in males
and females were found (Tab. 1). The T concentrations in the experimental group of young rams were 0.56 + 0.21 nmol/Il
(n = 3), in ewe hoggets 0.70 + 0.19 nmol/l (n = 6). The T, concentrations in young rams were 39.15 + 24,15 nmol/l (n = 3),
in ewe hoggets 48.6 + 15.3 nmol/l (n = 6). Out of lactate dehydrogenase isoenzymes. only LD4 exhibited significant
differences (P < 0.02) in the blood plasma of ewe hoggets (Tab. 1), In the course of these months, no clinical signs of

hypothyrosis were observed in experimental animals.

carbimasole: lactate dehydrogenase isoenzymes; thyroid hormones; ewe hoggets: young rams

ABSTRAKT: V prici sme sledovali akuivity izoenzymov laktitdehydrogendzy v krvnej plazme 16-mesa¢nych barantekov
a jahnicick po podani karbimazolu. Divka karbimazolu v ¢ase odberu vzoriek bola 70 mg/kus/den. V mdji iba izoenzym LD4
vykazoval signifikaniné rozdiely aktivity (P < 0,02) v krvnej plazme jahnicick. Okrem toho sme vySetrovali aj koncentricie
tyreoidedlnych horménov v krvnom sére barancekov a jahniciek. Koncentricie Ty v experimentdlnej skupine barancekov boli
0,56 £ 0.21 nmol/l (n = 3) a jahnicick 0.70 £ 0,19 nmol/l (n = 6). Koncentricie T, u baranfckov boli 39,15 + 24,15 nmol/l
(n = 3) a jahnicick 48.6 £ 15.3 nmol/l (n = 6). Pocas tohto mesiaca sme nepozorovali u pokusnych oviec klinické priznaky
hypotyredzy.

karbimazol: izoenzymy laktitdehydrogendzy; tyreoidedlne hormony: jahnicky: baranceky

UvoD imunitny systém, atd. (Bray a Hildreth, 1967:

Wartofsky, 1993; Volpé, 1994).

Pri nicktorych poruchdch funkcie Stitne) Zlazy Tudi
a zvierat sa vyuzivaji pre terapiu vytypované antity-
reoidedlne lLitky, ako derivity tiouracilu a merkaptoi-
midazolu a in¢ (Marchant ai, 1979; Negwer,
1987). Antityreoidedlna latka (strumigeén) Carbimazol
Slovakofarma tbl. zo skupiny tiokarbamidov, je deriva-
tom metimazolu, na Ktory sa v organizme biotransfor-
muje, zabraiuje biosyntéze horménov v Stitnej zlaze.
Ucinok jednej ddvky (30 mg) pretrvdva viac ako 24 ho-
din. U&innd litka prechddza placentirnou bariérou
a prestupuje do materského mlicka (Anonymus,
1992). Okrem primdrncho dcinku tychto ldtok na orga-
nizmus boli zisten¢ aj vedlajSie vplyvy na enzymy,
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Pri sledovani ¢inku roznych xenobiotik na tkanivd
a bunkove systémy su enzymové Stidie stdle aktudlne
(Sutiak ai, 1981; Matsuzawa, 1992; Braun
ai. 1993: Fossi ai., 1994).

Ciefom nasej price bolo sledovat dlhodoby vplyv
karbimazolu na aktivity izoenzymov LD a na koncen-
tricie TH v krvnom sére oviec.

MATERIAL A METODY

Zvieratd: Sledovania sme robili na ovciach. PouZili
sme 10 jahnicick, ktorych hmotnost sa pohybovala od
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33 do 36 kg a Sest baran¢ekov plemena merino, kto
rych hmotnos( hola od 31 do 42 kg, vo veku 16 mesia-
cov. Bahnice — matky boli chované v beznom uzitko-
vom chove, v ovcéinei klasického typu na hlbokej
podstieTke. Kfmené boli podla normy (CSN 46 7070)
pre dojciace bahnice. Matkdm sme tri tyZdne pred oca-
kdvanym porodom poddvali karbimazol, (Carbimazol
Slovakofarma tbl. s obsahom 5 mg carbimazolum
(1-carbaethoxy-3-methyl-2-thioimi-dazolinum) v table-
te, a to v ddvke 50 mg/kus/den. Pérody prebichali od
21. 1.do 31. 1. 1992. Matky pokusnych a kontrolnych
zvierat pochddzali z tej istej lokality (oblast Moldavy),
ale z roznych hospodadrskych dvorov. Ako pokusné, tak
aj kontroln¢ zvierata sme vybrali ndhodne.

Jahni¢kdm a baran¢ckom, ktoré¢ sa narodili z tychto
matick sme podali karbimazol od prvého dna po naro-
deni postupne vo zvySujicich sa davkach. Do 4. dia
veku sme im per os poddvali karbimazol 5 mg/kus/dei.
Potom od 14. dia sme im dali divku 10 mg/kus/den.
Didvka karbimazolu sa im postupne zvySovala, takZe
v ¢ase odberu krvnych vzoriek (mdj 1993) predstavova-
la 70 mg/kus/den.

Krv sme odoberali v urcitych ¢asovych intervaloch
medzi 8. a 10. hodinou rdno, z vena jugularis do hepa-
rinu (15 m.j./ml). Krvni plazmu sme ziskali centrifu-
gdciou pocas 15 minat pri 190 g. Biologicky material
sme spracovali do 24 hodin. Celkovi aktivitu LD sme
stanovili spektrofotometricky Sevatestom LD (Imuna
5. p.. Sarisské Michalany). Izoenzymy LD sme separo-
vali na 5,5% polyakrylamidovom géli podla Dictza
a Lubrana (1967). Na kvantitativne vyhodnotenie
izoenzymov sme pouzili denzitometer DS 90 s riadiacim
a vyhodnocovacim programom Denzito (Mikro LaAp).

TH sme v krvnom sére stanovili radioimunologicky-
mi metédami pri pouZiti komerénych siprav RIA-test
T4 a RIA-test Ty (URVIJ, Kosice). Intra-assay s koefi-
cientom varidcic (C.V.) 4,3 % bol zisteny z 10 vzorick
s koncentrdciou 1,45 £ 0,08 nmol/l. Inter-assay s C.V.
5,7 % bol zisteny z 10 vzoriek s koncentriciou 1,42 +
0,09 nmol/l. Intra-assay s C.V. 3,3 % bol zistovany
7 10 vzorick s priemernou koncentraciou 105 + 3.5
nmol/l. Inter-assay s C.V. 4,1 % bol urceny z 10 vzo-
rick s priemernymi koncentraciami 106 * 4.4 nmol/l.
Citlivost testu bola 0,15 nmol/l. Vysledky sme spraco-
vali §tatisticky u kontrolnych a pokusnych zvicrat, pri-
¢om vysledky uvddzame ako aritmetické priemery
a smerodatné odchylky. Signifikantnost vysledkov me-
dzi kontrolnymi a pokusnymi skupinami sme vypocita-
li Studentovym r-testom.

VYSLEDKY

Pri pokusoch s karbimazolom (tab. I), v mdji neboli
signifikantné rozdiely medzi kontrolnymi a pokusnymi
skupinami v celkovej aktivite LD v krvnej plazme oviec
oboch pohlavi. Naproti tomu sme zaznamenali Statistic-
ky vyznamné rozdiely (P < 0,02) v percentudlnom za-
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stipeni aktivity izoenzymu L.D4 v krvne) plazme jah-
ni¢ick. Koncentricie Ty v pokusnej skupine barance-
kov boli 0,56 = 0.21 nmol/l a v kontrolnej skupine
1.36 £ 0,36 nmol/l, u jahnicick 0,70 + 0,19 nmol/l
a v kontrolnej skupine 1,08 £ 0.48 nmol/l. Koncentrd-
cie T, u barancekov boli v rozsahu 39,15 £ 24,15 a jah-
nicick 48,6+ 15.3 nmol/l. V kontrolnej skupine barance-
kov koncentrdcie T4 boli 52,7 £ 6.7 nmol/l a jahniciek
63.2 = 10.1 nmol/l.

DISKUSIA

Antityreoidedlne litky inhibuji syntézu TH tym, Ze
blokuji joddciu na molekule tyrozinu (Burrow,
1993). Ucinky antityreoidedlnych litok mozno viak aj
urychlit. Ako priklad moZno uviest v praxi zndme
urychlovanie posobenia karbimazolu chlorigénom
(Anonymus, 1992). Periférny ucinok tychto latok in
vivo a in vitro je spojeny so znizenim biologickej Gcin-
nosli tyroxinu na metabolicku rychlost a oxida¢né en-
zymy (Oppenhecimer ai, 1972, Wartofsky,
1993). My sme v naSej prdci sledovali vplyv karbima-
zolu na akuvity izoenzymov LD a koncentracie TH
v krvnom sére oviee. Koncentricie TH v pokusnej sku-
pine oviec oboch pohlavi kolisali na hraniciach referen-
¢nych hodnét, ale pri ich dolnej medzi. Fyziologické
rozpitic koncentracie TH v krvnom sére oviec sa po-
hybuje pre Ty: 0.7-4,0 nmol/l a Ty: 45-96 nmol/l, ale
ja zna¢nd individudlna variabilita (Bekeovd a i,
1989). Koncentricie T, v krvnom sére zvierat okrem
licciv (Co predpokladdme v naSich pokusoch), méze
ovplyvnil vek, vyziva, klimatické podmienky, estralny
cyklus a sezonne kolisanic (Webster a i, 1991;
Sojka, 1993). V experimentalnej praci sme sledovali
aktivity izoenzymov LD v krvnej plazme jahnicick
a baran¢ekov, ktor¢ sa narodili z matiek a ktorym bol
dlhodobo podivany karbimazol. Zaznamenali sme sig-
nifikantné rozdiely iba v percentudlnom zastipeni ak-
tivity izoenzymu LD4 (P < 0,02) v krvnej plazme jah-
ni¢ick. Aj u oviec izoenzymy LD4 a LD5 sa
nachadzaji v tkanivdch, ktoré umoziuji rychlu aku-
muldciu laktdtu, kde prebiecha anaerobnd glykolyza, na-
priklad kostrové svalstvo (Beatty a Doxey,
1983). 1zoenzymy LD si velmi dolezité pre fyzioldgiu
svalov, pretoZze pomocou pozitivncho a negativneho
Wfeedback™ mechanizmov zabezpecuji optimdlny po-
mer koenzymov NAD a NADH v svalovych tkanivich
(Markert, 1984). Kostrové svalstvo je jedno z naj-
viac citlivych tkanfv ku i¢inku TH (van Dorn ai.,
1985). V mdji hodnoty aktivit ostatnych izoenzymov
boli v intervaloch ako ich uvidzame v predchddzaju-
cich experimentdlnych Stidiach (Sutiakovd a i.
1993).

V pokusoch tohto smeru i nadalej pokracujeme, pre-
toze nds zaujima vzdjomny vz{ah medzi metabolickymi
horménmi a izoenzymami LD po dlhodobom podani
karbimazolu ovciam.
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1. Aktivity izoenzgmov laktitdehydrogendzy a koncentricie tyreoidedlnych horménov pri pokusoch s karbimazolom u jahniat — Activities of lactate dehydrogenase isoenzymes and concentrations of thyroid
hormones in experiments with carbimasole in lambs

FRE-1PE (11 S661 0F "UIIZD = PIN A

£€re

Krvné sérum® Krvni plazma®
Celkovi LDI LD2 LD3 LD4 LDS
T; (nmol/l) T, (nmol/l) aktivita LD’
(ukat/l) % % % % %
@ hodnota'” 1.36 52.7 229 47.5 10,06 332 3.2 5.96
kontrolna
— 45 0.38 6.7 9.5 1.5 1.04 7.7 0.35 5.37
n 3 3 3 3 3 3 3 3
Rt S
baranceky @ hodnota 0,56 39,15 18.2 524 11.66 216 5.43 59
pokusni + 0.21 24.15 9.8 2.4 3.15 223 197 1.5
v s Al
—— skuping i 3 3 3 3 3 3 3 3
dj' vek
sieElioovE P >0.03 >0.05 >0.03 >0.05 >0.03 0,05 >0.05 >0.03
@ hodnota 1.08 63.2 17.4 57.3 8.1 27.0 3.02 1.6
kontrolna
sKiipiia +5 0.48 10.1 1.4 7.8 0.9 6.6 0.53 11
n 4 4 4 4 4 4 4 4
0 St = =
Jghpicky @ hodnota 0.70 186 212 523 8.96 27.8 5.6 5.8
pokusna +y 0.19 15.3 29 7.0 115 6.2 1.4 28
skuping n 6 6 6 6 6 6 6 6
P =005 >0.05 >0.05 >0.05 >0.05 >0.05 <0.02 >0.05

I 2 3 5 -~ "
may, “16 months of age, "ewe hoggets, "young rams. “blood serum. “blood plasma, "total LD activity, Scontrol group, “expenmcmal group. '"averagc value
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THYROID AND OVARIAN HORMONES IN EWES TREATED
WITH GESTAGEN AND PMSG IN SPRING

HORMONY STITNEJ ZLLAZY A VAJECNIKA U BAHNIC OSETRENYCH
GESTAGENMI A PMSG V JARNOM OBDOBI

E. Bekeovi, M. Krajni¢ikova, V. Hendrichovsky, 1. Maracek

Research Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: Recent experimental observations have shown that the thyroid gland plays a dominant part in the induction
and maintenance of anoestrus in ewes. The mechanisms ol the anoestrous effects of the thyroid gland are still unclear. On
the basis of experiments, in which after thyroidectomy at the onset of sexual activity LH production was maintained also
during the spring months. iodothyronines have been supposed to stimulate the inhibitory effects of oestrogens upon the
neuroendocrine centres that generate pulsatile LH secretion (Moenter etal, 1991; Webster etal, 1991). However, in
our previous work (Bekeovd et al., 1995) we observed significant changes in iodothyronine levels, mainly Ty, in ewes
treated with FSH, LH-RH and oxytocin-based preparations in 24 and 72 h after parturition in the spring. Having made the
above observations we suppose seasonal anoestrus to result rather from changes in thyroid and ovarian hormone interactions
or from a decrease in thyroid hormone levels that is induced by a temporary decrease in sexual hormones in this phase of
the year. Within investigations into the effects of thyroid hormones and their interactions in spring this study focused on the
response of the thyroid gland and ovaries in anoestrous ewes to chlorsuperlutin and PMSG treatment in the second half of
May. Eighteen Slovak Merino ewes were divided into an experimental and a control group counting 15 and 3 animals,
respectively. The experimental animals were each treated with 20 mg chlorsuperlutin (Agelin Spofa vaginal inserts) for
12 days. On day 12 the inserts were removed and cach animal was given 500 IU PMSG. In the same time intervals the
controls were treated with a placebo (sterile polyurethane, saline). Blood samples were obtained prior to swab insertion (day
0) and in 4-day intervals under chlorsuperlutin treatment (days 4, 8 and 12). For the first 24 h after PMSG-treatment blood
samples were taken in 2-hour intervals and then in 48 and 72 h. For radioimmunological determination of T, Ts. E, and Py
levels the RIA-test-T,. RIA-test-T5. RIA-test-Estra and RIA-test-Prog commercial Kits (manufacturer: URVIT Kosice, Slovak
Republic) were used, respectively. When compared to the almost constant but significantly lower T, values in the controls
(P <0.05; P <0.01: Tab. I1, Fig. 1), a repeated massive release of T, occurred in the experimental animals (Tab. 1., Fig. 1).
Its first peak observed 4 h after PMSG was significant in comparison both to Day 0 and the controls (P < 0.05 and P < 0.01,
respectively). The same was true for the 2nd peak observed 20 h after PMSG-treatment (P < 0.001 and P < 0.01, respectively).
The dynamics of Ty was similar in both groups. The transitory increase in Ty levels observed in the controls (Tab. I, Fig. 2)
on day 4 of chlorsuperlutin treatment was insignificant when compared to day 0. Both the decrease observed between day 8
of chlorsuperlutin treatment and 20 h after PMSG gavage. and the increase between 24 and 72 h appeared to be insignificant.
Comparison to day 0 revealed increased Ty levels in the experimental group (Tab. I, Fig. 2) on days 4 and 8 of chlorsuperlutin
treatment, the levels of significance being P < 0.01 and 0.05. respectively. Between 8 and 24 h after PMSG-gavage, in contrast
to the controls. Ty levels in the experimental animals acquired the character of a slowly increasing rhythmic pulsation. At
72 h after PMSG a significant decrease occurred (P < 0.05). In the control animals (Tab. II. Fig. 3) E, levels revealed
interchanging episodes of insignificant increase and decrease beneath test sensitivity. In the experimental ewes (Tab. I, Fig. 3)
a double-peaked elevation of E, could be observed. the first (insignificant) peak occurring 18 and 20 h and the second
(singnificant) one 48 and 72 h following PMSG treatment (P < 0.05 and 0.01, respectively). The inter-group differences were
significant at the level of P < 0.05 in each case. Py levels in the controls (Tab. 11, Fig. 4) ranged within 1.2 and 3.4 nmol/I
serum, except of a decrease in 10 and 48 h that was insignificant when compared to day 0. In the experimental ewes (Tab. I,
Fig. 4) P, levels revealed a gradual decrease, reaching their lowest values (significant in comparison to Day 0 at the level of
P < 0.001) between 22 and 24 h after PMSG treatment. Comparison to the controls revealed the lowest Py values to occur
between 12 and 20 h after PMSG-treatment (P < 0.05. P < 0.01: P < 0.001). The changes in both iodothyronine levels that
could be observed after chlorsuperlutin and PMSG treatment were partly different from those published by Moenter et
al. (1991) and Webster etal (1991). In agreement with the above authors we suppose the changes in thyroid and ovarian
hormone interactions to be the cause of scasonal anoestrus induction and maintenance. On the basis of the obtained results
we suppose that the depression of the secretion of iodothyronines is the basic mechanism responsible for the onset of the
seasonal anoestrus as well as for its duration. We suppose that the changes in the secretion of sexual hormones as well as
their controlling elements in spring are responsible for the decreased activity of the thyroid gland.

ewes; anoestrus: chlorsuperlutin; PMSG; thyroxine: triiodothyronine: oestradiol 17-f; progesterone
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ABSTRAKT: Sledovali sme dynamiku a koncentricie tyroxinu (T ). trijodtyroninu (T3). 17 beta-estradiolu (E5) a progeste-
tonu (P,) u ancstrickych bahnic plemena slovenské merino po ich oSetreni chlérsuperlutinom a PMSG (pokusnd skupina,
n = 15) v druhej polovici mdja. Kontrolnym bahniciam (n = 3) sme podivali placebo. Odber vzorick krvi punkeiou v. jugularis
sme pocas posobenia chlérsuperlutinu robili v 4-diovyeh intervaloch po podani PMSG v 2-hodinovych a v 24-hodinovych
intervaloch. Koncentrdicie Ty, T3, E5 a Py sme stanovili radioimunologicky sipravami RIA-test-T;. RIA-test-Ty, RIA-test-
-ESTRA. RIA-test-PROG (URVJT. Kosice). Koncentricie T, u pokusnych bahnic boli v porovnani ku kontroldm, s v¥nimkou
4. a 8. dna, 12., 14., 18., 48. a 72. hodiny signifikantne vysiic (P < 0.05: P < 0.01). Ich najvysSie hodnoty. v porovnani
k 0. diiu a kontroldm signifikantne, sme zistili za 4 h (P < 0.01: P < 0.05) a 20 h (P < 0.001 a P < 0,01) po podani PMSG.
Koncentrdcie Ty u kontrol sa signifikantne nemenili. V. pokusnej skupine sme v 4. a 8 dni posobenia chlérsuperlutinu
zaznamenali v porovnani k 0. diiu signifikaniné zvysenie (P < 0,01 a P < 0.05) a v 72. h po podani PMSG v porovnani ku
kontroldm, signifikantné zniZenie (P < 0.05) koncentricii Ty. Koncentrdcie E, u kontrol v 12, dni. v 2.. 4., 8., 10., 18., 20.
a 22. hodine klesli pod troven citlivosti testu. Ich dalSie signifikantné zmeny sme v porovnani k 0. diu nezistili. U pokusnych
bahnic sme vzostup koncentrdcii E,, signifikantny v porovnani k 0. diiu a kontroldm, zaznamenali za 48 h (P < 0.05 a P < 0.05)
a72h (P <00l aP <005 po podani PMSG. Nujnizsie koncentricie Py u pokusnych bahnic, signifikantne v porovnani
k 0. diu sme zaznamenali medzi 22. a 24. hodinou (P < 0.001) a v porovnani ku kontroldm medzi 12. h a 20. h (P < 0,05;
P<0,01; P<0.001). Z vysledkov predpokladdme. Ze zdkladnym principom nidstupu sezonnej anestrie u oviec plemena merino

je depresia sekrécie jodtyroninov vyvoland zmenami v sckréeii pohlavnych horménov a ich riadiacich zloZkdch v jarnom

obdobi.

bahnice; anestria; chlorsuperluting PMSG: tyroxin: trijodtyronin; 17 beta-estradiol: progesteron

UvoDp

Jednym z faktorov, ktoré sa ddvajui do sivisu s ni-
stupom sezdnnej anestrie je prolaktin. Jeho signifikan-
tne vysSie hladiny v jarnom a letnom obdobi v porov-
nani k jesennym mesiacom boli zistené u negravidnych
1 gravidnych bahnic (Brunet a Scbastian,
1991). Stimuldcia prolaktinu u cyklujicich oviee apli-
kdciou TRH v preovulacnej fize pohlavného cyklu vy-
volala supresiu sekrécie estradiolu priamym vplyvom
na ovdria (McNeilly a Baird, 1983). V in vitro
experimentoch prolaktin blokoval androgén-stimulacny
ucinok LH (Magoffin a Erickson, 1982), zvyo-
val produkciu § alfa redukovanych androgénov (Polan
a Behrman, 1981), a inhiboval aktivitu aromatizo-
vych systémov stimulovanych s FSH (Dorrington
a Gore-Langton, 1982).

Podra vysledkov pric poslednych rokov st za sezén-
nu anestriu oviec zodpovedné hormony Stitnej zlazy
(Moenter ai., 1991; Webster ai., 1991).

Jodtyroniny podla uvedenych autorov stimuluju ne-
gativny ucinok estrogénov na neuroendokrinné Struktua-
ry, ktoré generuji pulzativnu sekréciu LH.

V naSich experimentdlnych pracach sme viak zistili
signifikantné zmeny v koncentrdcidach jodtyroninov,
zv1d3( Ty, po synchronizdcii ruje v jarnom obdobf
u bahnic, ktoré sme po porode osetrili pripravkami na
bdze oxytocinu, LHRH a FSH (Bekeovd ai., 1995).
Na ziklade uvedenych pozorovani predpokladime, 7e
na mechanizmoch zodpovednych za ndstup a di7ku se-
zonnej anestrie sa spolupodiela pokles sckrécie hormo-
nov Stitnej Zfazy v popdérodnom a v jarnom obdobi
(Kesler ai., 1981; Riis a Madsen, 1985;
Ross ai., 1985; Webster a i, 1991). Impulzy,
ktoré pokles sekrécie jédtyroninov iniciujd, maji podTla
naSich predpokladov vSak povod v zmendch aktivity
pohlavnych orgdnov a ich nadradenych zloZick.
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Za uCelom overenia tejto hypotézy sme pricu zame-
rali na Stadium zmien dynamiky horménov Stitnej Zlazy
a vaje¢nika u bahnic po synchronizdcii ruje kombino-
vanym osetrenim gestagénmi a PMSG v druhej polovi-
¢l mdja.

MATERIAL A METODY

Pokusné zvierata

Do sledovania sme zaradili 18 bahnic plemena slo-
venské merino z bezného azitkového chovu. Kritériami
pre vyber do experimentu bol klinicky dobry zdravotny
stav, tri az Styri predchddzajice bahnenia a posledny
porod jedného jahnata v prvej polovici februdra. Na
pofnohospoddrskom majetku boli zvieratd chované na
pastve. Piitndst dni pred zaciatkom experimentu boli
prevezené do priestorov pre experimentdlne zvieratd
Ustavu experimentdlnej veterindrnej mediciny a rozde-
lené na pokusni (n = 15) a kontrolnt skupinu (n = 3).
Pocas adapticie 1 celého experimentu boli pokusné zvie-
ratd drzané v kotercoch po piil bahnic s priamym vybe-
hom na pastvu. Kontrolné zvieratd boli za takych istych
podmienok drzané zvIds(, Okrem dennej pastvy (trvaly
trdvny porast na ornej pode: 5.0 kg). kimna ddvka pre
obe skupiny obsahovala seno (0,2 kg), kimnu zmes pre
kojacie bahnice BAK a ovos v pomere 1 : 1 (0,2 kg),
minerdlny liz pre ovee a vodu ad libitum. Kimna ddvka
zodpovedala CSN 46 7070. Sedemnsteho mdja medzi
8.00 a 9.00 h bol zvieratam inserovany chlérsuperlutin
(Agelin Spofa, poSvové tampony, Galena Opava)
v ddavke 20 mg na zviera. Po 12-dnovom posobeni boli
tampony odstrinené a zvieratim bolo . m. aplikované
500 m. j. PMSG na zviera (Bioveta, Ivanovice na Ha-
né). Kontrolné zvieratd sme v tych istych ¢asovych in-
tervaloch oSetrili s placebo (sterilny polyuretin a fy-
ziologicky roztok).
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Odber vzoriek

Krv sme odoberali punkciou v. juguldris, vidy med-
21 8.00 2 9.00 h. Prvé vzorky sme odoberali pred inserciou
tamponov (0. den). Pocas posobenia chlérsuperlutinu
sa v odberoch pokracovalo v 4-diiovych intervaloch,
t. z. v 4., 8., 12. dni. Odber v 12. dni bol identicky
s odberom vzorick v 0. hodine pred aplikidciou PMSG.
Pocas prvych 24 h po oSetreni zvierat s PMSG sme
odoberali krv v dvojhodinovych intervaloch, t. 7. za 2,
4,6,8, 10,12, 14, 16, 18, 20, 22 a 24 h. Dalsic odbery
boli vykonané za 48 a 72 h po podani PMSG. Krvné
séra ziskané centrifugdciou vzoriek krvi bezprostredne
po odbere sme ulozili pri teplote —18 °C.

Laboratérne vySetrenie

Koncentrdcie tyroxinu sme stanovili radioimunolo-
gicky, komerénym testom RIA-test-T, (URVIT, Kogi-
ce). Citlivos testu bola mensia ako 25 nmol/l. Intra-as-
say s koeficientom varidcie (C.V.) 3,3 % bol zistovany
z 10 vzoriek s priemernou koncentraciou 105 = 3.5
nmol/l. Inter-asay s C.V. 4,1 % bol ur¢eny z 10 vzo-
riek s priemernymi koncentrdaciami 106 £+ 4.4 nmol/l.
K rddioimunologickému stanoveniu trijodtyroninu sme
pouzili RIA-test-Ty (URVIJT, Kosice). Citlivos( testu
bola 0,15 nmol/l. Intra-assay s C.V. 4.3 % bol zisteny
7 10 vzoriek s koncentraciou 1,45 = 0,08 nmol/l. Inter-
-assay s C.V. 5,7 % bol zisteny z 10 vzoriek s koncen-
traciami 1,42 = 0.09 nmol/l. Pre radioimunologické sta-
novenie 17 beta-estradiolu sme pouzili RIA-test-ES-
TRA (URVIJT, Kosice). Citlivost testu bola 0.025 +
0,006 nmol/l. Intra-assay s C.V. 11.79 % bol urceny
z piatich vzorick s priemernymi koncentriciami 1,35 +
0.16 nmol/l. Inter-assay s C.V. 14,2 % bol urceny
z Osmich vzoriek s koncentraciami 1,26 = 0,18 nmol/I.
Koncentrdcie progesterénu sme stanovili radioimuno-
logicky s pouZitim testu RIA-test-PROG (URVIT, Ko-
Sice). Citlivost testu bola 0,5 nmol/l. Intra-assay s C.V.
13,7 % bol zisteny z piatich vzoriek s priemernymi
koncentraciami 4,81 + 0,66 nmol/l. Inter-assay s C.V.
7.48 % bol zisteny z 10 vzorick s priemernymi kon-
centraciami 4,81 + 0,36 nmol/l.

Matematicko-Statistické hodnotenie

Signifikanciu medziskupinovych diferencii a dife-
rencti medzi 0. a ostatnymi diami experimentu sme
ur¢ili Studentovym r-testom. Miera rozptylu indivi-
dudlnych hodn6t bola zistovand vypoctom smerodajnej
odchylky (o).

VYSLEDKY

Statisticky preukazné zmeny v porovnani k 0. dnu
sme v koncentrdcidch T4 u kontrolnej skupiny (tab. II,
obr. I) v priebehu celého sledovania nezaznamenali.
Ich mierne zvySenic sa dalo pozoroval medzi 12. a 18.
hodinou sledovania. U pokusnych zvierat (tab. I, obr. 1)
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sme v porovnani k 0. ditu pozorovali v koncentrdcidch
T, opakované masivne uvolnenie s prvym vrcholom za
4 h(P<0.01)adruhym za 20 h (P < 0,001) po podani
PMSG. V porovnani ku kontrolnej skupine bol vzostup
koncentrdcii T4 u pokusnej skupiny v oboch ¢asovych
obdobiach signifikantny (P < 0,05; P < 0,01). Signifi-
kantnost rozdielov medzi kontrolnou a pokusnou sku-
pinou v dalSich sledovanych diioch a hodindch uddva-
me v tab. L.

V koncentrdcidach Ty u kontrolnej skupiny (tab. II,
obr. 2) sme v porovnani k 0. diiu zaznamenali prechod-
ny. Statisticky nepreukazny vzostup v 4. dni po podani
placebo. Medzi 8. diiom a 22. hodinou experimentu sa
koncentrdcie Tj u tejto skupiny pohybovali pod trov-
fiou vychodzich hodnot. Od 24. hodiny az do konca
sledovania sa jeho koncentricic v porovnani k 0. diiu
udrziavali na nesignifikantne zvySenych hladindch. Vy-
razny, v porovnani k 0. diiu signifikantny vzostup kon-
centrdcii Ty u pokusnych zvierat (tab. I, obr. 2) sme
zaznamenali v 4. a 8. dni posobenia chlérsuperlutinu,
(P <0,01; P <0,05). V porovnani ku koncentraciam
T; u kontrolnych zvierat bol vzostup Ty v oboch uve-
denych dnoch nesignifikantny. Po poklese na droven
vychodzich hodnét v den aplikdcie PMSG sa tendencie
dalsicho poklesu udrziavali do 6. hodiny od podania
PMSG. V Casovej periode medzi 8. a 24. hodinou mala
krivka koncentricii Ty charakter pozvolne sa zvySuju-
cej rytmickej pulzicie. Prechodny vzostup koncentricii
Ty zisteny v 48. hodin bol v porovnani k 0. diiu nesig-
nifikantny. V 72. hodine sa hodnoty jeho koncentracii
pohybovali pod droviiou vychodzich hodnot (P > 0,05).
Signifikantnost medziskupinovych diferencii, s niz$imi
koncentraciami T3 u pokusnej skupiny. sme zistili
v 72. hodine po podani PMSG (P < 0,05).

V koncentricidich E, u kontrolnych zvierat, (tab. II,
obr. 3) sme pocas celého sledovaného obdobia pozoro-
vali striedanie epizdéd nesignifikantného vzostupu
s epizodami poklesu jeho koncentrdcii pod droven cit-
livosti testu. U zvierat pokusnej skupiny (tab. I, obr. 3)
sa koncentrdcie E, v 4. a 8. dni pohybovali na hladi-
ndach vysSich ako 0,5 nmol/l séra, ale v porovnani
k 0. diu nesignifikantnych. Po poklese v deii aplikdcie
PMSG (0. hodina) v porovnani k 0. diiu signifikatnom
(P < 0,001) sa na Statisticky preukazne niz§ich hodno-
tich pohybovali do 16. hodiny po aplikicii PMSG. Ich
prvi, nesignifikantnu eleviciu sme zaznamenali medzi
18. a 20. h po podani PMSG. U zvierat kontrolnej sku-
piny sa koncentrdcie E; v tomto ¢asovom rozpiti po-
hybovali pod droviou citlivosti testu. K dalSej masiv-
nej, v porovnani k 0. diu Statisticky preukaznej inkrécii
17 beta-estradiolu doslo v 48. hodine (P < 0,05). Tento
vzostup E, bol signifikantny i v porovnani ku koncen-
trdciam E, u zvierat kontrolnych (P < 0,05). Jeho naj-
vy§sie hodnoty, v porovnani k 0. diiu signifikantné
(P <0,01) sme zaznamenali za 72 h po aplikdcii PMSG
s medziskupinovou signifikantnostou diferencii na hla-
dine (P < 0,05). Signifikantnost medziskupinovych
rozdiclov v dalSich diioch a hodindch sledovania udd-
vame v tab. .

347



U zvicerat kontrolnej skupiny kolisali koncentracie
P, (tab. II. obr. 4) takmer pocas celého sledovania na
hladindch s rozpitim 1,2+ 0,7 az 3,4 £ 1,7 nmol/l séra.
Ich prechodny, v porovnani k 0. diiu nesignifikantny
pokles sme pozorovali v 10. a 48. hodine po simultan-
nom oSetreni s placebo. Koncentrdcie Py u pokusnych
zvierat (tab. I, obr. 4) po Statisticky nepreukaznom
vzostupe v 4. a 8. dni posobenia chlérsuperlutinu a sig-
nifikantnom poklese v 0. hodine (P < 0.01), mali cha-
rakter pozvolného, v porovnani k 0. ditu signifikantné-
ho poklesu (P < 0,01; P < 0,001) az do konca
sledovania. Na najnizsich hodnotach sa pohybovali
medzi 22. a 24. hodinou po podani PMSG (P < 0.001).
Signifikantnost poklesu v porovnani ku kontrolnej sku-
pine sme zaznamenali v Casovom rozpiti medzi 12.
a 20. hodinou po aplikicii PMSG (P < 0,05: P < 0.01:
P < 0.001).

DISKUSIA
Nami pozorované zmeny E, a P, u kontrolnych oviec

st porovnatelné s vysledkami autorov Yuthasa-
strakosol ai (1975). Autori uddvajui, ze periférne

koncentricie ovaridlnych steroidov su pocas anestru
nizke. avSak ich variabilné mnozstvd s dostatoEné na
udrziavanic negativncho feedback dcinku na sekréciu
LH.

Koncentricie Ty u kontrol v porovnani k pokusnym
ovciam sa pohybovali na nizSich a konStantnych hod-
notdch. Nesignifikantny vzostup T u tejto skupiny po-
zorovany v 4. dni ako aj v 24.. 48. a 72. hodine (odbe-
ry boli robené medzi 8.00 a 9.00 h), ddvame do stvisu
s0 zvysenou ovaridlnou aktivitou v rannych hodindch
a schopnosfou E, stimuloval premenu Ty na biologicky
aktivny Ty (Chen a Walfish, 1978). Fizu dia,
ako faktor vyznamne vplyvajici na pohlavna aktivitu
potvrdii Kolomaznik ai. (1991) pri Suidiu intra-
vagindlnej impedancie jalovic.

Kombinované oSetrenie bahnic s chlorsuperlutinom
a PMSG v druhej polovici mdja viedlo k Statisticky
preukaznym zmendm nielen v koncentrdcidch E, a Py
ale 1 oboch jodtyroninov. Zmeny zaznamenané v kon-
centrdcidch Ty st v zhode s nasimi predchddzajicimi
vysledkami (Bekeova ai. 1995) a podporuji hypo-
ézu o vyzname sexudlnych horménov pri spustani
anestrického efektu™ §titnej 7lfazy u oviee. Ciastoény
rozpor mozno zistit medzi nasimi predpokladmi a vy-

1. Koncentricie tyroxinu (Ty), trijédtyroninu (T5), 17 beta-estradiolu (E;) a progesteronu (Py) u bahnic po navodeni ruje gestagénmi a PMSG
v jarnom obdobi - The concentrations of thyroxine (T,), tritodothyronine (T;). 17 beta-oestradiol (E,) and progesterone (P)) in lambing
ewes after gestagen and PMSG induction of oestrus in the spring season

T —— Koncentricie (nmol/l) — pokusna skupina® |
T T ____!___ BB

0.D 648+ 111" 21+05 { 0.9 + 02" 6.0+ 2.6
4D 623 +7.8 29406 1.0+ 01" 7.6 +2.6"

8. D 57.9 £ 10,0 29407 0.9+ 0.1 78+25
12.D=0h 82,0+ 13.8""** 21£03 04 £03M4 30+ 1.1%

2. h 88.3 + 19,4 19402 0.3+ 02"+ 26+ 09"

4. h 91.5 + 224" 1.8+ 04 04 02" 2.6+09"

6. h 87,7+ 149" * 1.8 402 03 +02° 2306
8. h 81.6 166" 20+ 04 0.2 +0,1M* 1.0+ 05"
10. h 725+ 170" 19403 03 +02" 1.0+ 05
12. h 723+ 16.8 18+0.3 02+0.1%" 0.8 + 0.6
14. h 774 +15,1° 2,1+03 0402 0.8 + 0,5
16. h 7924 166" 1.8+ 0.4 0.2+ 0147 0,6 0,25+
18, h 84,4+ 195" 20+0.5 0.9 + 03" 0.4 %01
20, h 92,5+ 13,77+ 11+ 04" 0.5 + 0,307+
22 h 87.8 + 13.5"" 03+02"" 03402
24 h 86,2 + 106" 0.7 £ 02" 0.3+ 0.2
48 h 83.6 + 13,0 12 £ 03" 03405
72. h 66,4 = 10.7 1.3+ 034" 04+07"

Signifikantnost diferencii sledovanych parametrov medzi 0. diiom a ostatnymi diiami expenimentu — Significance of differences in the
investigated parameters between day 0 and other days of the experiment:

Studentov r-test — Student’s r-test: + = P < 0,05; ++ = P < 0.01; +++ = P < 0,001

Medziskupinovi signifikantnost diferencii (Studentov r-test) — Between-the-groups significance of differences (Student's r-test):

a:a*=P<005:b:b*=P<00l;c:c*=P <000l
D = den - day; h = hodina — hour

o o 2 & .
lsamphng time, “concentration (nmol/l) - experimental group
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sledkami a hypotézami, ktoré publikovali Nichols
a i. (1988). Autori zhodne s naSimi dvahami predpok-
ladaju, Ze podstatnym endogénnym faktorom, ktory ge-
neruje prechod plodnej sezony do sezonnej anestrie je
Stitna Zlaza. Na rozdiel od naSich zisteni, v ktorych sme
pozorovali zmeny oboch jodtyroninov po synchroni-
zacnom oSetreni viak uddvaju, Ze estrdlny cyklus moze
byl zachovany pocas celého obdobia anestrie (jar, leto)
u tyreoidektomovanych oviec chovanych v podmien-
kach stabilizovanej fotoperiody. Podobne Follett a
Potts (1990) uddvaju. ze plodné obdobie oviec moze
byl prcdichc’ inhibiciou syntézy T,. Na zdklade svo-
jich pozorovani u tyroidektomovanych bahnic, u kto-
rych bola tyroidektémia vykonand na zaciatku plodne)
sezony (jeseii), autort Webster ai. (1991), Moen -
ter ai. (1991), La Thrun ai. (1993) predpokladaju,
7e sckréeia T, v Case pohlavnej aktivizdcie je nevyhnutnid
pre endogénne generované zmeny v neuroendokrinnej
osi, ktoré vedu k intenzifikdcii negativneho spiitnovii-
zobného ucinku estradiolu na sekréciu LH na konci
plodnej sezény. Vicobeceni platnost tyroidektémie pre
zachovanie amplitidy a frekvencie LH v jarnom obdobi

u vietkych sledovanych zvierat vSak autori jednoznac-
ne nepotvrdili. Taktiez pokles LH u tyroidintaktnych
bahnic nebol v obdobi marca jednoznacne potvrdeny
u vietkych zvierat. Takto prezentovanym mechaniz-
mom ucinku jédtyroninov nie je mozné vysvetlit ani
nami pozorované signifikantné zmeny oboch jodtyroni-
nov po oetreni hahnic chlorsuperlutinom a PMSG.
Zhodne s autormi uvazujeme o tom, 7e¢ Vv procese
anestrie zohrdva Stitna Zlaza jednu z prioritnych funk-
cii. Avsak mechanizmus dcinku vidime skor ako vysle-
dok vzdjomne prepojeného stimula¢ného a inhibi¢ného
posobenia medzi jodtyroninmi a ovarialnymi hormén-
mi ako v sezénnom, tak aj v mimosezénnom obdobi.
Fyziologicky pokles Ty a T3 moZno pozorovat v ob-
dobiach poklesu pohlavnej aktivity, t. z. v jarnom a let-
nom obdobi (Bubenik ai., 1983; Ross ai., 1985)
a v poporodnom obdobi, nezdvisle na druhu zvierat
(Kesler ai, 1981; Riis a Madsen, 1985).
V nasich skorich pricach u dojnic (ELECKO a i.,
1985) sme zistili, ze T, pocas estrdalncho cyklu podlicha
snacnym cyklickym zmendam. Pri dtlme produkcie ova-
ridlnych horménov a ich riadiacich zloziek sa koncen-

11, Koncentricie tyroxinu (T,), trijodtyroninu (Ty), 17 beta-estradiolu (E,) a progesterénu (Py) u kontrolnych bahnic — The concentrations
of thyroxine (T,), triiodothyronine (T5), 17 beta-oestradiol (E,) and progesterone (P,) in control lambing ewes

ki oibar il Koncentracie (»r_\le/I) — kontrolni sliupinu:
T - E, P,
0.D 416+ 177" 22405 0,3 403" 3417
4.D 532+ 1.7 27406 02+03" 22408
8D 504+ 11.0 19+09 0,03 + 0,03 174038
12.D=0h 493 + 96" 18407 00+" 29+ 1.4
2. h 48.6 + 7.8 19409 0.0+" 16402
4. h 470+ 08" 12410 0.0+" 23+ 11
6. h 46.7+ 74" 1.5+ 0.6 02+03 13+13
8 h 47,0 £ 10.1* 14+03 00" 14+ 14
10. h 46,2 + 104 14+04 0.0+" 0.4+07
12. h 52.6% 12,6 1.9+ 0.2 03+03 2,0+ 04"
14. h 60.6+ 7.8 1.6+ 04 03+03 22404
16. h 498 + 6.5 1.6+ 0.4 0,03 + 0,05 1.9 + 0.4°
18. h 549+ 34 = 00" 1,6 + 05"
20. h 413+58" 15405 00" 17403
22 h 408 5,00 20+ 1.4 00" 1,5+ 1.3
24 h 455+ 838" 34%13 02+03" 12407
48. h 48,0 £ 12.1 26+ 12 0.4+ 04° 0.6+ 1,0
72. h 538+ 154 3.0+ 024 0,3+ 03" 2013

Signifikantnos( diferencii sledovanych parametrov medzi 0. dilom a ostatnymi dilami experimentu nebola zistend — Significance of differences

in the investigated parameters between day 0 and other days of the experiment was not determined
Medziskupinova signifikantnost diferencii (Studentov r-test) — Between-the-groups significance of differences (Student’s r-test):

a:a*=P<005b:b*=P<00l;¢c

e =P <0001

D = deni — day; h = hodina — hour

» il 2 o
'snmphng time, “concentration (nmol/l) — control group
Poznamka redakee:
Statistickd vyznamnost rozdillii v koncentraci estradiolu mezi pokusnou a kontrolni skupinou byla doplnéna v tabulkidch lektorem a autofi za
ni neodpovidaji. U skupin s uvedenym primérem 0,0 byla k vypoctu pouZita autory uvedend citlivost metody.
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e I Koncentricie tyroxinu — T (nmol/l)
u bahnic pekusnej i kontrolnej skupiny
4 / zvieral = The concentrations of thyro-
xine - T, (nmol/l) in lambing ewes of
the experimental and control group
80
For Figs. 1-4:
62} 'swab. “days. hours. jc:rqx:nmcnlul
group, Scontrol group
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tracie Ty, ako to vyplyva aj z predkladanej prdce, udr-
Ziavajui na kon$tantnych, avSak trvale niZSich hodno-
tich. Takéto zniZenie, ako sa domnievame umoZiuje
trvald produkciu TRH a nasledne rozvinutie takych en-
dogénnych mechanizmov, napr. zvySenie produkcic
prolaktinu, ktoré vedi k zmendm nielen v hypotalamic-
kych centrdach generujicich pulzativnu sekréciu LH, ale
aj v samotnej Stitnej Zlaze. Zistilo sa napriklad, Ze §tit-
na zlaza opic je schopnd vyvizoval *H dihydrotestos-
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terén (Sheridan ai., 1984) a v neoplasticky zmenenej
Stitnej 7laze, ako aj v Stitnej zlaze zmenenej vplyvom
strumigénov sa zistila pritomnos( receptorov pre estro-
gény (Clark ai., 1985; Hiasa ai., 1991).

Podrla naSich predpokladov produkty funk&ne zme-
nenej Stitnej Zlfazy, mdZu vplyv prolaktinu zosiliiovat.
Odstranenim §titnej zlazy mdze byt inhibicny vplyv jej
produktov eliminovany. Sdicasne viak moze by( elimi-
novany aj stimulacny vplyv jodtyroninov na syntézu
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a produkciu pohlavnych horménov a medziproduktov
ich syntézy (Wakim a i, 1987 Hayashii ai,
1987; Royo ai., 1993).

V zdvere, vychddzajic z naSich predchadzajuicich
i sucasnych pozorovani predpokladame, Ze Stitna Zlaz:
v procese navodenia anestrie a jej udrziavania hrd vy-
znamnu ulohu. Avsak spustenie jej ,.anestrického d¢in-
ku* je pod priamou kontrolou ovaridlnych steroidov
a ich riadiacich zloZiek.
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THE EFFECT OF CADMIUM TREATMENT ON BREEDING HENS
AND COCKS AND EARLY VIABILITY OF THEIR CHICKENS

VPLYV KADMIA NA SLIEPKY A PREZIVATELNOST
MLADYCH KURCIAT

J. Pribilincové], M. Maretta:, I. Janotikova', E. Marettova’

I ; : ; ; o g ;
Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic
University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: The effect of cadmium. with and without selenium, on breeding hens and cocks and their offspring up to 7 days
of age was studied. In adult birds, the body weight. mortality rate, pathological changes and cadmium level were determined.
In chicks, the mortality rate and level of cadmium were evaluated. Cadmium as cadmium chloride was orally administered
to the hens at three dosages: 3 ppm, 20 ppm and 30 ppm + 4 ppm of selenium. Cadmium levels in the muscles, liver and
kidneys of laying hens were analysed after 60 days and those of chicks after 30 and 60 days of the experiment. Cd
determinations were conducted by the method of electrothermic atomization, using an atomic absorption spectrophotometer.
Body weight in laying hens was maintained at the control level, while in cocks it slightly increased in all experimental groups.
In the adult birds. no mortality occurred while 0.25-1.11% mortality was observed in chicks. The results showed a variability
in cadmium levels in hens, according to the dosage applied. These levels were high in the kidneys and liver, and lower in
the muscles. A non-significant increase of cadmium level was found in the liver and kidneys of chicks after the first month
of application. The addition of selenium resulted in a reduction of cadmium level in the liver and kidneys of laying hens but
not in the muscles. Gross pathological and histological changes in the Kidneys and liver were observed in groups fed 20 ppm
and 30 ppm of cadmium

domestic fowl: chicks: cadmium; selenium

ABSTRAKT: Sledovali sme Gc¢inok kadmia aplikovaného samostatne a spolu so selénom na nosnice a ich potomstvo do
obdobia 7. dia Zivota. U slicpok sme sledovali telesni hmotnos(. thyn. patologické zmeny a hladinu kadmia. U kur&iat sme
sledovali dhyn a hladinu kadmia. Kadmium vo forme chloridu kademnatého bolo podivané ordlne sliepkam v troch ddvkach:
3 ppm, 20 ppm, 30 ppm + 4 ppm Se (Na,SeO3). Hladina kadmia bola zistovanid v svalovine, peceni a oblickdch u sliepok
po 60. difoch a u kurciat po 30. a 60. diioch aplikdcie. Pre stanovenic kadmia bola pouzitd metdda elektrometrickej atomizdcie
(PV 9390 X) s pouzitim absorb&ného spektrofotometra PU 9100. Bolo zistené, Ze Zivd hmotnost slicpok zostala na drovni
kontrolnej skupiny, kym u kohttov sa hmotnost ¢iasto¢ne zvySila u vietkych pokusnych skupin. U dospelych jedincov nebola
pozorovand zvySend mortalita, zatial ¢o u kur¢iat bola pozorovand 0.25-1,11% mortalita. Vysledky ukdzali r6znu hladinu
kadmia pocas sledovaného obdobia, pricom najvyssia hladina bola zistend v peceni a obli¢kdch a nizka hladina vo svalovine.
Hladina kadmia v sledovanych orgdnoch priamo sivisela s mnoZstvom poddvancho kadmia. U kurdiat sme zistili malé
zvySenie hladiny kadmia v oblickdch a peceni po prvom mesiaci aplikicie. Pridanie selénu malo za ndsledok zniZenie hladiny
kadmia v peceni a oblickdch, ale nie vo svalovine. Patologicko-anatomické a histologické zmeny v obli¢kdch a peceni sme
pozorovali v skupindch s vy$3imi davkami kadmia.

sliepky: kurcatd; kadmium: selén

INTRODUCTION

Cadmium (Cd) is taken into plant and animal tissues
cither from the soil or by the application of combined
phosphoric fertilizers. Baker et al. (1979) studied
cadmium transfer from sludges which were used to fer-
tilize corn, wheat and potato ficlds. These agricultural
produces were then utilized in animal feeds. An aver-
age of 0.20 mg/kg was reported in poultry compound
feedsby Grosman and Egels (1975), whereas the
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highest concentration was 0.87 mg Cd/kg. Doyle
(1977). presenting a detailed survey of the effects of
low feed Cd levels on farm animals, stated that pro-
longed feed contamination with low Cd doses affected
unfavourably the growth of the animals, and resulted
in hypertension and Na retention. The effect of Cd ions
on the organism becomes evident in the metabolism
(Nechay and Sauders, 1977).

Pathological changes in the liver and kidneys after
chronic application of cadmium were reported in va-
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rious mammalian species by Aughey ctal. (1984),
Saygi etal (1991), Andersen et al. (1988) and
Ragan and Mast (1990). The problem of cadmium
application in ducks and chickens was analysed by
Mayack (1981). Cadmium toxicity in chickens was
studied by Krampitz etal (1974), Pritzl et al
(1974) while residual Cd in the meat and eggs of hens
was examined by Leach etal. (1979), Sell (1975)
and Gubb and Kench (1971), who also studied Cd
transfer into the eggs.

The present study was designed to study toxicity and
the distribution of cadmium in adult hens and cocks
and their offspring up to 7 days of age after oral cad-
mium treatment, with and without selenium.

MATERIAL AND METHODS
Animal model

Four groups. each comprising 12 laying hens (hy-
brids Shaver Starcross 288, linc 589) in their first year
of egg-laying. and four groups of S cocks each (hybrids
Shaver Starcross 288, line 579), were involved in this
experiment.

Except for the controls, cadmium chloride (CdCl,)
and sodium selenite (NayScO5) were added as a sup-
plement to the feed mixture NVRM. NVRM is a com-
plete feed mixture with methionine added for high per-
formance breeding hens. The mean feed intake for hens
and cocks was 120 and 140 g per bird per day. respec-
tively. The experimental birds were kept in three-floor
cages. After the preparation period, the birds were ex-
posed to Cd for 8 weeks. The chickens hatched in the
individual groups were reared up to 7 days of age. In
the experiment, the dose applied to laying hens and
cocks was as follows: Group 0 = control, Group | =
3 ppm Cd. Group 2 = 20 ppm Cd, Group 3 = 30 ppm
Cd + 4 ppm Se. Body weights of the hens and cocks
were determined at the start and end of the application
period. Mortality of the experimental birds and of the
chicks up to 7 days of age was monitored daily.

Cadmium analysis and pathological examinations

Cadmium levels were determined in the breast mus-
cle, liver and kidneys of laying hens and cocks at the

1. Body weights of hens and cocks after Cd treatment

beginning of the experiment and after application pe-
riod, when the laying hens were killed. Cadmium levels
of the same organs from the 7-day-old chicks, hatched
from eggs collected from laying hens, were analysed
after 4 and 8 weeks of cadmium application. Cadmium
levels were determined in the samples directly by the
atomic absorption spectrophotometer PU 9100, using
a technique of electrothermic atomization (PV 9390).

After the experiment, gross pathological and histo-
logical changes were also evaluated. Tissue samples
from the analysed organs were fixed in a 10% neutral
formalin and embedded in paraffin. Histological sec-
tions were stained with haematoxyline and cosine.

For statistical evaluation of the Cd levels in organs,
an analysis of variance was used.

RESULTS
Body weight and mortality rate in hens and cocks

The results (Tab. 1) showed that body weight in fe-
males was maintained at the control level in all experi-
mental groups. When expressed as percentage it
achieved in group | and 3 100% and in group 2 97.9%
of the weight before treatment. In cocks, the body
weight increased in all experimental groups and was
identical in groups 1 and 3, (106%) while in group 2 it
achieved 1'11.5% of the weight before treatment. No
mortality of hens and cocks was noted in the course of
experiment.

Level of cadmium in laying hens

Residual Cd level in the tissues of hens is reported
in Fig. 1. The administration of various doses of cad-
mium was reflected in an increase of Cd level in organs
analysed. depending on the dose of Cd applied. In
group I. receiving a low dose of cadmium, Cd level
surpassed the control one and was the highest in kidney
followed by liver and muscle. Both in the kidneys and
liver, Cd levels were significantly higher in groups
2 and 3 than those in groups 0 and 1 (P < 0.01). In
group 3. residual Cd levels in the liver and kidneys
were lower than in group 2, but this decrease was sig-
nificant (P < 0.05) only in the kidneys.

Hens — body weight Cocks - body weight
Group before treatment | after treatment i before treatment i after treatment %
(kg) (kg) (kg) | (kg)
0 - control 1.43 1.38 96.50 2.04 2.16 105.88
1-3 ppm Cd 1.58 158 100.00 2.10 224 106.66
2-20 ppm Cd 1.47 1.44 97.95 2.08 232 111.53
~3-30 ppmw(z(!j 4 ppm Se 1.55 1.56 100.64 2.14 2.28 106.54
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1. Mortality of 7 days old chicks after exposing laying hens and cocks to cadmium treatment

Group Total number of chicks hatched Total number of chicks died Chicks died in %
0 - control 406 1 0.25
1-3 ppm Cd 400 1 0.25
2-20 ppm Cd 361 4 1.11
3-30 ppm Cd + 4 ppm Se | 397 2 0.51

Pathological findings in hens

After the completion of experiment walnut-sized
cysts were found in groups 1 and 2. They proved to be
aqueous cysts localized in the gastrointestinal area.
Histological changes were observed in the liver of hens
fed the dicts containing cadmium at higher dosages.
The liver showed foci of lymphocytes, eosinophils and
macrophages infiltrating portal tissue. The disorga-

nized plates of hepatocytes and degeneration of

parenchymal cells were common findings. In the kid-
neys, scattered accumulation of proximal convoluted
tubules with swollen granular cytoplasm were observed
in hens fed 20 ppm Cd after two months of exposure.
The epithelial cells of renal tubules exhibited cloudy
swelling and degenerating cells. Cells of tubules of the
Henle loop were also swollen, while cells of adjacent
tubules appeared shrunken. Some collecting tubules
were dilated and showed signs of tubular necrosis. In
cortex, there were the arcas with interstitial fibrosis.

Mortality of the offspring

The mortality rate of the chicks up to 7 days of age,
hatched from treated hens. ranged within 0.25 and
1.11% (Tab. II). Although the level of cadmium in the
experimental groups was very low, this finding showed
signs of an increase in the mortality of chicks after the

111 Levels of cadmium in muscle, liver and kidneys in 7 days old
chicks (mg/kg)

Group
| Ist sampling 0 | 2 3
| Muscle 0.005 0.004 0.004 0.004
I Liver 0.003 0.007 0.019 0.013
| Kidneys 0.051 0.016 0.021 0014
2nd sampling
Muscle 0.002 0.004 0.001 0.004
Liver 0.010 0.012 0.009 0.008
Kidneys 0.019 0.013 0.008 0.009

exposure of breeding hens to cadmium, mainly in
group 2 receiving a higher dose of Cd. In group 3,
when compared with group 2, a slight decrease in the
mortality of chicks due to the addition of selenium was
found.

Level of cadmium in the offspring

The level of cadmium in the organs, analysed in the
chicks up to 7 days of age, after the 1st and 2nd month
of experiment was very low when compared with the
adult hens treated with cadmium. In the muscle, the
level of cadmium in all groups (Tab. III) remained be-

Group
0.027
0 [0.089
0.264
0.162
1

2
| 56.78
3
NOUDRL —— 1 1
50 60 70

Bl Muscle
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1. Levels of Cd in tissues of
laying hens
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low the concentration found in the control group (0.005
mg/kg) at both samplings. In the liver and kidneys.
numerical data showed after the st month that Cd level
partially increased and depended on the dosage of cad-
mium applied. The highest level was found in kidneys
from group 2 after the Ist month of experiment. The
addition of Se resulted in a decrease of Cd level, reach-
ing in the kidneys and liver 0.14 and 0.13 mg/kg. re-
spectively. At the 2nd sampling, higher level of Cd was
also found in the kidneys and liver, but no significant
differences were found between experimental and con-
trol groups.

DISCUSSION

A toxic effect of cadmium on body weight was re-
flected only in a partial reduction in females in group
2 (20 ppm Cd), which reached only 97.9% of the
weight before treatment. Group I, with the low dosage
of Cd, and group 3. with the highest dosage of Cd
supplemented with Se, showed the same weight as be-
fore treatment. In cocks, body weight revealed a slight
increase in all groups, but there were no marked differ-
cnces between the experimental groups. It seems that
the doses used in our experiment were too small to
influence the body weight markedly. Nevertheless, it
seems that certain variability in toxic effects exists be-

tween the female and male sex and that the effect of

Cd 1s more pronounced in hens than in cocks. In vari-
ous experiments as well as by analyses made in wild
animals, low levels of cadmium were found in muscles.
In free living pheasant, Tota et al. (1987) found in
muscle tissue 0.10 mg/kg and Nezel and Vogt
(1977) in a control group of domestic fowl 0.05 mg/kg
Cd. The level of cadmium in muscle tissue of the con-
trol group in our experiment was 0.027 mg/kg. In ex-
perimental groups, a considerable increase of Cd level
was observed, depending on the dosage of Cd admi-
nistered. In group 2 (dosage 20 ppm), an increase to
0.473 mg/kg was observed. This level is higher than
that in the experiment of Nezel and Vogt (1977).

who found only 0.08 mg/kg after the administration of

Cd at 30 mg/kg feed.

In contrast to the muscle tissue, the liver and kidneys
show a high tendency to accumulate cadmium, and es-
pecially kidneys are mostly exposed to this accumula-
tion. Nezel and Vogt (1977) found in the liver and
kidneys of the control group of domestic fowl 0.26 and
0.56 mg/kg.

Tota ctal (1987) found 0.13 and 0.7 mg/kg Cd in
the liver and in the kidneys of pheasants in an industrial
zone. We also observed a higher level of Cd accumu-
lation in the liver and kidneys in all groups including
the control group. In experimental group 1, the increase
of Cd level in the liver, when compared with the mus-
cle, was about 5 times higher and in the kidneys about
10 umes higher. In the experimental group 2, much
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higher accumulation of Cd in the liver and kidneys was
observed. The kidney is known to be the main target
organ of cadmium, and chronic or acute exposure in-
duces kidney damage. Leach et al. (1979) fed to
broiler chicks and laying hens diets supplemented with
cadmium and found that already 3 pg/g of Cd resulted
in an increased cadmium content of kidney, while only
higher doses (12 and 48 pg/g) resulted in an increase
in the cadmium content of liver and muscle. In our
experiment, a small increase of Cd level was observed
in the muscle and somewhat higher in the liver, even
with the low dose of cadmium applied.

There are changes in kidney cadmium levels after
combined administration of cadmium and essential
metals (Groten etal., 1991; Hill, 1974). However,
the influence of essential metals on the nephrotoxicity
of cadmium is not still clear. Ohta etal. (1993) found
that Se deficiency results in an increased Cd accumu-
lation in the kidney, heart and liver in mice. The pro-
tective cffect of selenium on Cd deposition was de-
monstrated also in our experiment in group 3, where
a decrease of Cd level was observed in the liver and
kidneys. The histopathological changes described here
largely coincide with those described for cadmium in-
toxication in various animal species by Richard-
son ctal (1974), Pritzl ctal. (1974), Aughey
et al. (1984) and Wang et al. (1993). These changes
are interpreted to be related to the membrane damages
of various ussue cells (Vojtisek et al., 1989;
Sovenyi and Szacolczay, 1993).

In agreement with the above mentioned data in adult
hens and cocks, cadmium accumulated in eggs also
accumulates mostly in the liver and in kidneys of
chicks hatched from eggs of treated hens. In these or-
gans, signs of the protective effect of Se were seen after
the Ist month of experiment, but not after the second
month.

Although the problem of residual Cd transfer from
hens through their cggs into the chicks did not attract
sufficient attention in the literature, there are yet data
showing (Leach ctal, 1979; Sell, 1975) that the
residual Cd penetration into the eggs does not occur.
Results we have obtained in the liver and kidneys
showed that this transport exists to a small extent. This
fact was partially confirmed also in the other part of
our experiment, when analysing the mortality of chicks,
which showed a small increase in groups hatched from
hens fed higher doses of Cd.

Data obtained so far showed that cadmium is highly
toxic to a chick embryo. Birge and Roberts
(1976) noted that the administration of 0.001 mg Cd
resulted in a 65% mortality of embryos. These data
would suppose a high mortality of the used embryos
and of young chicks after their hatch. Despite the low
mortality of chicks found in our experiment, it can be
assumed that cadmium, especially after a long-term
and high-dose administration, would have a negative
effect on the further physiological state of the offspring
hatched from eggs of exposed hens.
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THE EFFECT OF SOME PRESEVATIVES ON NATURAL
MICROFLORA IN MILK SAMPLES

VLIV NEKTERYCH KONZERVACNICH CINIDEL NA PRIROZENOU
MIKROFLORU VZORKU MLEKA

P. Benda

Research Institute for Cattle Breeding, Rapotin, Czech Republic

ABSTRACT: The paper presents a comparison of the efficiency of some preservatives used for instrumental analysis of
microflora composition of milk. The preservatives used in the trial involved potassium bichromate (Merck), Milkofix prepa-
ration on the basis of colloidal silver (Trzicky). sodium azide (Janssen Chimica) and Bronopol (PSL Microtabs) — Tab. I,
Tab. TI1. Groups of microorganisms (mesophile microorganisms, coliform microorganisms, lactic fermentation bacteria,
enterococci and staphylococci — Tab. 1) were selected with respect to their expected occurrence at natural contamination of
milk. There were highly significant differences (P = 0.01%) between the preservatives in preservation effect shown as the
number of colonies of the particular groups of bacteria. The best preservation effect was determined in Bronopol for all groups
of microorganisms (Fig. 2), somewhat worse preservation capacity was found out in potassium bichromate (Fig. 3). Sodium
azide (Fig. 4) and Milkofix (Fig. 5) had similar preservation characteristics; they had equivalent effects on lactic fermentation
bacteria, Milkofix was more efficient at inhibition of enterococci while sodium azide was more efficient against mesophile
microorganisms. The studied groups of bacteria can be divided on the basis of sensitivity to the used preservatives into
organisms sensitive to preservatives including staphylococci and colitform microorganisms, and tolerant organisms that can
grow even in the presence of preservatives, including enterococci. lactic fermentation bacteria and mesophile microorganisms.

milk; physico-chemical analysis; preservatives: natural microflora

ABSTRAKT: Priice se zabyvi srovndnim Gc¢innosti nékterych konzervacnich ¢inidel, pouZivanych pro instrumentdlni analyzu
litkového slozeni mi¢ka. Z konzervacnich cinidel byly sledoviny dvojchroman draselny (Merck), pfipravek Milkofix na bdzi
koloidniho stiibra (TrZicky), azid sodny (Janssen Chimica) a Bronopol (PSL Microtabs). Skupiny mikroorganismi (mezofilni
mikroorganismy, koliformni mikroorganismy. bakteric miééného kvaseni, enterokoky a statylokoky) byly vybriny s ohledem
na jejich pfedpoklddany vyskyt pfi pfirozené kontaminaci mléka. Mezi pripravky byly shleddny vysoce prikazné rozdily
v konzerva¢nim ¢inku. Nejlepsi konzervaéni schopnosti vykazoval pro viechny skupiny mikroorganismi pfipravek Brono-
pol, ponékud horsi konzervacni ucinek mél dvojchroman draselny. Azid sodny a pfipravek Milkofix mély podobné konzer-
vacni vlastnosti; shodovaly se v pisobeni na mlécné bakterie, enterokoky Iépe inhiboval Milkofix a mezofilni mikroorganismy
naopak azid sodny. Podle citlivosti na pouZitd konzervacni ¢inidla Ize rozdélit studované skupiny bakterii na organismy citlivé
ke konzervantim, kam patii stafylokoky a koliformni mikroorganismy, a organismy tolerantni, schopné ristu i v pfitomnosti
konzervacnich ldtek, kam lze zaradit enterokoky. bakterie mlécného kvadeni a mezofilni mikroorganismy.

mléko; fyzikdlné-chemickd analyza: konzerva¢ni Cinidla: prirozend mikrofléra

UVOD 1982: Heeschen aj., 1969) vykazuji silné interfe-
rence pii infracervenych analyzach mléka (Pettip-
her aj., 1982). Optimdlni konzervacni prostiedek by
ddle mél co nejméné zatéZovat Zivotni prostiedi. Kon-

Reprodukovatelnd a piesnd analyza zdkladnich fyzi-
kdlné-chemickych vlastnosti syrového kravského mle-

ka se v soucasné dobé&, kdy doba transportu vzorki do
centrdlnich laboratofi ¢asto piekro¢i 24 hodin, neobcej-
de bez chemickych zpasobi konzervace vzorka. Kon-
zervacni prostiedek musi po co nejdelsi dobu zabrdnit
zménam slozeni vzorku, aniz by mél vyznamny inter-
feren¢ni vliv na provddéné analyzy. Proto nelze pouZi-
vat jediny konzervant pro mikrobiologické a chemické
analyzy mléka, nebol konzervaéni ¢inidla pouZivand
v mikrobiologickych analyzdch (Pettipher aj.
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zervaéni u¢innosti a rizika pfi pouZiti riznych konzer-
va¢nich prostfedkd popsali néktefi autofi (Weawer
aj., 1977; Ardo, 1979: Kroeger, 1985; PSL Mi-
crotabs, 1987).

SniZit zatéz zivotniho prostiedi se pokusil TrZic-
ky (1990). Konzervacni prostfedek Milkofix Forte, za-
loZeny na inhibi¢nim G¢inku sloucenin stifbra, podle
autora ve srovndni s ostatnimi konzervanty minimali-
zuje ekologicka rizika.

359



Pravdépodobnost znehodnoceni vzorku se zvysuje
s ristem doprovodné mikroflory (Hanu§ aj., 19924
Cilem predlozené price bylo stanovit dopad konzerva-
ce vzorku na piirozenou mikrofloru mléka a pokusit se
stanovit, které skupiny mikroorganismi mohou mit nej-
V&S vliv na degradaci konzervovanych vzorka mlcka.

MATERIAL A METODA

Bazénové vzorky mléka ze dvou odbérnych mist by-
ly sterilné odebrany do vzorkovnic o objemu 500 ml.
Ihned po doruceni do laboratore byly naplnény do in-
kubacnich nidobek o objemu 30 ml s konzervacnimi
¢inidly. Seznam sledovanych variant v pokusu uvadi
tab. I. Kazdy bazénovy vzorek byl inkubovin ve ticch
opakovdnich uvedenych péti variant. Inkubace probiha-
la pii laboratorni teploté ve tmé v neprodysSné uzavic-
nych inkuba¢nich nddobkdch. Jednotlivd konzervacni
¢inidla byla pouzita v koncentracich uvedenych v tab. 1.
Ve vzorcich byly stanovovdny skupiny mikroorganis-
mi podle tab. I1. V téZe tabulce jsou uvedena i pouziti
kultivacni média.

V pravidelnych intervalech 24 hodin, s prvnim od-
bérem ihned po zahdjeni inkubace, byla ve vzorcich
stanovovina ¢etnost uvedenych skupin bakterii. K ana-
lyze byly pouzity pouze vzorky nesrazend, vzorky
s masivni srazeninou byly postupné vylucoviny z po-
kusu. Po natedéni sterilnim ftyziologickym roztokem
byla prislu$nd fedéni vzorku v mnozZstvi | ml (resp.
0,1 ml) pipetovina do prizdnych Petriho misck a zalé
vina ochlazenou Zivnou pidou (mezofilni mikroorga-
nismy a pocet koliformnich bakterii) nebo rozetiena na
povrch pid v Petriho miskdch (stanoveni stafylokoka,
enterokokt a bakterii mlééného kvaseni). K analyze se
pouzivala nejméné i fedéni kazdcho vzorku, kazde
fedeni bylo kultivovano ve tfech opakovinich.

Pro statistické hodnoceni vysledki bylo pouZito
pouze kritérium maximdlni hodnoty CFU/ml béhem in-
kubace. Délka lag faze byla hodnocena pouze orientac-
né a ani puvodné predpoklddanou generaéni dobu ne-
bylo mozno exaktné hodnotit, nebol ¢asové intervaly
mezi jednotlivymi odbéry byly piili§ hrubé. Jako statis-
tickd metoda byla pouzita analyza rozptylu jednodu-
ch¢ho tiideni.

VYSLEDKY
Varianta N - vzorky nekonzervoviny

Viechny sledované skupiny mikroorganismi v této
varianté vykazovaly znac¢nou rustovou aktivitu. Jiz po
24 hodindch inkubace vzorku do$lo k pomnozeni na
hodnoty asi 10° CFU/ml (u stafylokoku) az 10® CFU/Mm
(mezofilni mikroorganismy). Po 48 hodindch inkubace
byly jiz vzorky cidste¢né srazeny, obtiZné se zpracovii-
valy a hodnoty CFU/ml dosahovaly asi 3 x 107 (stafy-
lokoky). resp. nejvice 5 x 10 (mezofilni mikroorganis-
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I Rust mikroorganismu ve vzorcich mléka bez konzervacénich pro-
stiedkd = Microorganism growth in milk samples without preserva-
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Legenda k obr. 1-5 = Legend to Figs. 1-5
mezofilni organismy — mesophile organisms
koliformni organismy - coliform organisms
laktobacily = lactobacilh

stafylokoky - staphylococct

L 2= Re3 4

enterokoky — enterococci

dny — days

my). Daldi odbérovy termin, tj. 72 hodin od poddtku
inkubace, byly vzorky zcela srazeny (obr. 1). Vzhledem
k dlouhym odbérovym intervalim u nckonzervované
varianty zeela chybéla lag [aze.

Varianta B - vzorky konzervoviiny pripravkem
Bronopol

Nejlepsi konzervacni ucinek na viechny sledované
skupiny mikroorganismi vykazoval jednoznaéné pii-
pravek Bronopol. Odlignost od viech ostatnich pouzi-
tych konzervantu byla vysoce prukazna (P = 0,01 %)
pro viechny skupiny mikroorganismi. Ve viech pfipa-
dech trvala lag [aze rustovych kiivek celou dobu sle-
dovini. Pouze u celkového pocétu bakterif 1ze pak v zd-
véru pokusu konstatovat naznak prechodu do fize
zrychlencho rastu, presto hodnoty poctu bakterii nedo-
sahuji startovnich hodnot okolo 10* CFU/mI (obr. 2).

Varianta C - vzorky konzervoviny dvojchromanem
draselnym

Podle d¢inku dvojchromanu draselného na rychlost
rastu lze sledované mikroorganismy rozdélit na dvé
skupiny:

I. Skupina vyrazné inhibovanych mikroorganismu,
kam lze zaradit stafylokoky a koliformni bakterie. Rust
byl drasticky potlacen a béhem celého trvini pokusu
nedoslo ke zvyseni poctu CFU/mI nad puvodni hodnoty.
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. Seznam variant pokusu a konzervagnich ¢inidel - Trial variants and a list of preservatives

Skupina mikroorganismu
Kultivacni doba/teplota

Kultiva¢ni médium, vyrobce

Group of microorganisms
Cultivation time/temperature

Culture medium, manufacturer

Mezofilni mikroorganismy
72 h/30 °C

zivny agar & 2 Imuna, Sarisské Michalany. obohacen glukézou do
koncentrace 10 g/l pred vylitim na misky, inokulum zalévino

Mesophile microorganisms
72 h/°C

Nutrient agar no. 2 (Imuna. Sariiské Michafany). glucose-enriched
to reach concentration 10 g/l before pouring onto dishes. inoculum
watered

Koliformni baktérie

Mc Conkey agar pro stanoveni enterobaktérii, Imuna, inokulum

Coliform bacteria

McConkey agar for detection of enterobacteria. Imuna, ioculum

48 hod/37 °C zalévino 45 h/37 °C watered
Stafylokoky selektivni agar pro stanoveni stafylokokd Mannitol Salt Phenol Red Staphylococci s:clzcxv:ragc;:)rn:'or s‘:fi‘f.f‘mo‘:gis,:aplgymrfﬁ'nh:a::é? ! i?x?:tul;;?:z]
72 hod/37 °C agar, sloZeni podle Mercks ¢. 5404, inokulace na povrch pudy 72 h/37 °C By P9 < S
onto medium surface )
Enterokoky selektivni agar pro stanoveni enterokokt Slanetz-Bartley, predpis Enterococci selective agar for detection of enterococet Slanetz-Bartley,
48 hod/37 °C Merck ¢ 5262, inokulace na povrch pidy 48 h/37 °C prescription Merck no. 5626, inoculation onto medium surface

Baktérie mlééného kvaseni
120 hod/30 °C

Rogosa SL agar pro stanoveni bakterii mlééné¢ho kvaseni, piedpis
Merck ¢. 5413, inokulace na povrch pudy

Lactic fermentation bacteria
120 h/30 °C

Rogosa SL agar for detection of lactic fermentation bacteria,
prescription Merck no. 5413, inoculation onto medium surface

I1. Sledované skupiny mikroorganismii a pouZitd kultivaéni média — The groups of micrcorganisms under observation and the used culture media

?;:l:j‘e(;l Konzervacni Cinidlo SloZeni a koncentrace v 25 ml miéka Variant Preservative Composition and concentration in 25 ml milk

N bez konzérvaenich nekonzervovino N no preservalives without preservation

Cinidel

o S konzervacni smés 0,0085 g NaN; (Janssen Chimica) 5 s preservation mixture of 0.0085 g NaN, (Janssen Chimica)
% e a 0,063 g NaCl, pripravovino v laboratoii = Sddinma2ide and 0.063 g NaCl. prepared at a lab
konzervacni smés 0,005 g 2-bromo-2-nitro-1.3 propandiolu preservation mixture of 0.005 g 2-bromo-2-nitro-1,3

B Bronopol 20,050 g NaCl, tablety PSL Microtabs B. | Biopopol propandiol and 0.059 & NaCl, FSL Microtabs

dvojchroman draselny 0,033 g K,Cr,0, a 0,067 g KCI, tablety Merck potassium bichromate 0.033 g K,Cr,0, and 0.067 g KCI. Merck tablets
M Milkofix sloZenf neuddno, 0,125 g praskové smési (Trzicky) M Milkofix Ty indicated.0:125:g: G powderimixtire
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2. Rast mikroorganismii ve vzorcich mléka s obsahem konzervac-
niho prostiedku Bronopol — Microorganism growth in milk samples
containing the preservative Bronopol

2. Skupina mikroorganismi omezené rostoucich
v prostiedi s dvojchromanem draselnym. Rust této sku-
piny nebyl zcela inhibovin, piesto viak lag fize risto-
vych kfivek trvala az do pdtého dne od zahdjeni poku-
su. Také v n:islcdugici fazi kone¢né polty dosahovaly
pouze asi 5.5 x 107 CFU/ml. Do uvedené skupiny lze
zaradit enterokoky, bakterie mlééného kvaseni a mezo-
filni mikroorganismy (obr. 3). Dvojchroman draselny
vykazuje nizsi (P = 0.01 %) konzervacni Gcinek nez
Bronopol, ale vysoce prukazné (P = 0,01 %) vySsi nez
ostatni konzervanty.

Varianta A - vzorky konzervoviny azidem sodnym

Azid sodny se v ucinku na sledované skupiny mik-
roorganismu piilis nelisi od piipravku Milkolix, kde
pro azid sodny lze lepsi konzervaéni schopnost pozo-
rovat pro mezofilni mikroorganismy (P = 0,01 %), hor-
§i naopak pro enterokoky (P = 0,05 %). Pro bakterie
mlééncho kvaSeni jsou u obou konzervanti rozdily ne-
prukazné. Také zde jsou stafylokoky a koliformni
bakteric potladeny a ndrst poctu kolonif Ize pozorovat
pouze u bakterii mlééného kvaseni, enterokoku a cel-
kového poctu mikroorganismii. Kone¢nd koncentrace
bakterii pfesahuje u viech tolerantnich skupin hodnotu
107 CFU/ml, coZ je témér o dva fady vice nez v piipa-
dé dvojchromanu a zhruba na drovni pfipravku Milko-
fix. Lag fdze tolerantnich mikroorganismu je vSak
v tomto piipadé vyraznd a trvd 48 hodin (obr. 4).

Varianta M - vzorky konzervoviny pfipravkem
Milkofix

Pripravek Milkofix md typicky dobry konzervacni
ucinek na koliformni bakterie a stafylokoky a omezené
pusobeni v piipadé enterokokd, celkového poctu bak-
terii a bakterii mlé¢ného kvaseni. Rustové kiivky uve-
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3. Rast mikroorgamsmii ve vzorcich mléka s obsahem dvojchromanu
draselného jako konzervaéniho prostiedku — Microorganism growth in
milk samples containing potassium bichromate as a preservative

denych tolerantnich skupin mikroorganismu jsou typic-
ké nevyraznou lag fdzi a zna¢né vysokymi koneénymi
pocty mikroorganismi (fidové 107-10% CFU/ml). které
po dosaZeni maxima neklesaji (obr. 5).

DISKUSE

PredloZend prdace je soucdsti SirSi studie, zaméiend
na sledovani ucinnosti konzervacnich pfipravi ve vzta-
hu nikoli k mikrobidlnim, ale k fyzikdlné-chemickym
vlastnostem mléka. Proto je vysledky nutno posuzovat
z hlediska pravdépodobnosti zmén latkového sloZeni
micka. Z uvedeného divodu také podle naScho ndzoru
nebylo zeela nezbyiné pouzivat strikiné metodiky mi-
krobiologickych rozborti mléka dle CSN 56 0083
a CSN 56 0085: pro zjednoduseni analyz jsme tedy
pouZili z hlediska mlékaiské mikrobiologie nekorektni
metodiky. Pro posouzeni dynamiky sledovanych sku-
pin mikroorganismi ve vzorcich mléka je viak povazu-
jeme za prijatelné.

Nejvy3Si konzervaéni dcinek, al jiZ pouZijeme
k hodnocenf kterékoliv kritérium, jednozna¢né vykazo-
val Bronopol, coz odpovidd i vysledkiim chemickych
analyz (Hanu§ aj., 1992b). Pettipher aj. (1982)
pii mikrobiologické analyze vzorkt mléka konzervova-
nych piipravkem Bronopol dosli k podobnym vysled-
kum, uvddéji viak zna¢né zvySeni poctu kvasinek
a plisni pozorovan¢ i na neselektivnich kultivacnich
puddch. Uvedeny jev viak v nasem pifpadé nebyl po-
tvrzen. Také v pfipadé znacné odhiSnych materidla, ja-
kymi jsou sildZe a sendZe, se Bronopol ukdzal jako
velmi uc¢inny konzervant (Woolford, 1975).

Dvojchroman draselny byl jesté doneddvna stile
bézné¢ pouzivdn pii konzervaci vzorki mléka, i kdyz
jsou znamy rizika pfi dlouhodobém vystaveni pracov-
nikt laboratofi tomuto konzervantu (Weawer aj.,
1977; Hanu$§ aj.. 1992a). Konzerva¢ni ucinek dvoj-
chromanu draselného je viak velmi dobry, zvI1asté vy-
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4. Rust mikroorganismu ve vzorcich mléka s obsahem azidu sodného
jako konzervacniho prostiedku — Microorganism growth in milk
samples containing sodium azide as a preservative

hodnou se jevi pomérné dlouha lag fize rustovych kii-
vek nejdalezitéjSich kontaminujicich mikroorganismu
(Hanu$ aj., 1992a). I pres cdaste¢né pomnoZeni po
patém dni inkubace pocty mikroorganismi nedosahuji
hodnot, které by mohly znamenat vyrazné zmény v lat-
kovém sloZeni uchovdvanych vzorku.

V piipadé azidu sodného nejsou vysledky jiz zdale-
ka tak pfiznivé. nebol bakteric mlééného kvaseni
a zvldsté pak enterokoky jsou k azidu sodnému rezis-
tentni. Uvedenc vlastnosti se dokonce vyuziva v selek-
tivnich kultivacnich puddch (STanctz a Bartley.
1957). Dalsi nepfijemnou vlastnosti enterokoku je po-
mérné dobry rist pri nizkych teplotach a navic i znacnd
biochemicka aktivita. Proto ma azid sodny relativné
§painé konzervacni vlastnosti pii teplotich béznych
v chladni¢kdach (Hanu§ aj., 1992b).

Pripravek Milkofix, podobné jako v nasi predchozi
praci (Hanus§ aj., 1992b), vykdzal prukazné nizsi
konzervacéni dcinek oproti dvojchromanu draselnému
a pfipravku Bronopol. Ve srovndni s azidem sodnym
hife inhiboval rist mikroorganismt na neselektivni pi-
dé pro mezofilni mikroorganismy, naopak cnterokoky
v souladu s predpoklady Iépe tolerovaly prostiedi
s azidem. Opakované byl pozorovin také zna¢né ome-
zeny rast kolonii mikroorganismu v prostiedi Milkofi-
xu. Kolonie oviem nebyly omezovdny v poctu, ale
pouze ve velikosti. Uvedeny jev plsobi také znacné
potize pfi odectech poctu kolonii na miskdch (Hanus
aj., 1992a).

Z vyse uvedenych ddaju vyplyva, Ze také studované
skupiny mikroorganismu lze rozdélit podle citlivosti ke
studovanym Kkonzervaénim prostiedkim. Ve viech
konzervovanych variantdch, na rozdil od nekonzervo-
vané, hrdly minimdlni roli koliformni bakterie a stafy-
lokoky. Naproti tomu enterokoky. bakterie mlé¢nc¢ho
kvaseni a skupina mikroorganismu rostouci na neselek-
tivni Zivné pudé, oznacovana jako mezofilni mikroor-
ganismy, tvofi skupinu organismu schopnych rustu
i v mléce s pridavkem konzerva¢nich prostiedku.

Vet. Med. — Czech, 40. 1995 (11): 359-364

log CFU/ml

99
8

7 4

5

5 4

()
oY
o

-1
o
o

5. Rust mikroorganismi ve vzorcich mléka s obsahem konzer-
vacniho prostiedku Milkofix — Microorganism growth in milk sam-
ples containing the preservative Milkofix

Viechny posledné uvedené skupiny mikroorganisma
jsou biochemicky zna¢né aktivni, proto riziko znehod-
noceni vzorku pii pomnozeni vlivem nedostate¢né kon-
zervace ¢i Spatncho transportu je vysoké.
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