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THE EFFECT OF EXPERIMENTAL METABOLIC STRESSES
ON OVULATION AND PROGESTERONE LEVELS IN COWS

VLIV EXPERIMENTALNE VYVOLANYCH METABOLICKYCH ZATEZ]
NA PRUBEH OVULACE A HLADINY PROGESTERONU U KRAV

A. Vinkler, R. Dvorik, E. Kudla¢

University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

ABSTRACT: The effect of a long run subclinic metabolic stress of acidotic and alkalotic nature was examined with respect
1o the course of cloprostenol induced estrus, ovulation and progesterone levels in blood and milk. The stress of acidotic nature
was induced by widening the ratio of digestible crude protein to total dictary energy to the value 1 : 8.1 in 11 cows, while
the alkalotic stress was due to narrowing the nutrient ratio to 1 : 2.81 in eight cows. Control group with the nutrient ratio
1 : 4.5-5 comprised 11 cows. The stress of acidotic nature was accompanied by ovulation disorders in 4 out of 11 cows
(36.4%), in the group with the stress of alkalotic type it was in 2 out of 8 animals (25%). No ovulation disorders were
observed in control group. Within 7 days after estrus, the average progesterone levels were 1.26 + 0.84 ng/ml in the blood
of cows with stress of acidotic type, 3.48 *+ 2.99 in cows with stress of alkalotic type and 3.12 + 1.98 ng/ml in control cows.
The differences between acidotic stress and control were statistically significant (P < 0.05). During the whole pregnancy
(18 to 276 days), average progesterone levels were lowest in the group subjected to stress of acidotic nature. They ranged
from 1.9 to 3.8 ng/ml with the average value 2.65 * 1.40 ng/ml. In the group with stress of alkalotic type they ranged from
2.55 to 5.43 ng/ml with the average value 3.67 + 2.29 ng/ml. In the control group, they ranged from 4.00 to 8.68 ng/ml with
the average value 5.62 + 2.24 ng/ml. Variations in cortisol concentrations indicated a certain stressing effect of feed rations
on the internal environment of dairy cow organisms and activation of compensatory mechanisms.

cattle; acidosis; alkalosis: cloprostenol; ovulation; progesterone

ABSTRAKT: Byl sledovin vliv dlohodobé subklinické metabolické zdtéZe acidozniho a alkalozniho charakteru na prub&h
fije indukované cloprostenolem, ovulaci a hladiny progesteronu v krvi a mléce. ZatéZ acidozniho charakteru byla vyvolana
rozSifenim poméru mezi stravitelnymi N-latkami a celkovou energii krmné davky na 1 : 8,1 u 11 krav, alkal6zni zatéZ ziZenim
poméru Zivin na 1 : 2,81 u osmi krav. Kontrolni skupinu s pomérem Zivin | : 4,5 aZ § tvofilo 11 krav. Pfi zat€zi acidozniho
typu byly zjistény poruchy ovulace u &tyf z 11 (36,4 %), ve skupiné se zatéZi alkalozniho typu u dvou z osmi krav (25 %).
V kontrolni skupiné poruchy ovulace zjistény nebyly. Za sedm dni po fiji byly pramérné hladiny progesteronu v krvi krav
se zatézi acidozniho typu 1,26 + 0,84 ng/ml, se zatéZi alkalozniho typu 3,48 * 2,99 a u kontrol 3,12 * 1,98 ng/ml. Rozdily
mezi acidézou a kontrolou byly statisticky vyznamné (P < 0,05). Po celou dobu gravidity (18 aZ 276 dni) byly nejniZsi
primérné hladiny progesteronu ve skupiné vystavené zatéZi acidozniho typu. Pohybovaly se v rozmezi od 1,9 do 3,8 ng/ml
s primérem 2,65 + 1,40 ng/ml. Ve skupiné se zatézi alkalézniho typu se pohybovaly v rozmezi 2,55 az 5,43 ng/ml s primérem
3,67 £ 2,29 ng/ml. V kontrolni skupiné se pohybovaly v rozmezi od 4,00 do 8,68 ng/ml s primérem 5,62 *+ 2,24 ng/ml.
Zmény v hladinach kortizolu naznacily ur€ity zatézovy vliv krmnych davek na vnitini prostfedi organismu dojnic a aktivaci
kompenzacnich mechanisma.

skot; acidoza: alkaloza; cloprostenol: ovulace; progesteron

UvoD

Nevyvazené krmné davky v obsahu suSiny, vlakniny
a jednotlivych Zivin a jejich rychlé zmény ovliviuji
traveni v predZaludcich skotu a Casto vedou k zavaz-
nym porucham, které se promitaji do Grovné vnitiniho
prostiedi organismu zvifat a jsou souhrnné oznacoviany
Jjako produkéni choroby (Payne, 1973; Jago§ aj.,
1975). Vedle zmén v pH a slozeni bachorové mikroflo-
ry jsou zavazné zmény v tvorbé a vzajemnych propor-
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cich tékavych mastnych kyselin a zmény v obsahu
amoniaku (Prasad aj., 1973; Vrzgula, 1974; Ja-
208 aj., 1977; Slanina, 1985), které mohou ovliv-
nit fadu Zivotnich funkci zménami acidobazické ro-
vnovihy krve, hromadénim CO, a amoniaku v krvi
a tkanich (Chalmers aj., 1971; Bouda aj., 1977;
Visek, 1984; Piskac aj., 1985). SniZzené zastoupe-
ni kyseliny octové a zvySeni podilu kyseliny propiono-
vé, valerové a maselné vede k poklesu mlécného tuku
(Dvofak a Jago§, 1985). Kyselina octova je téz
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prekurzorem pro tvorbu steroidnich hormoni (Eik -
Nes, 1975) apodle Gamc&ika aj. (1980) nedostatek
kyseliny octové muze mit dopad na sniZenou tvorbu
steroidnich hormoni. Nizsi hladiny steroidnich hormo-
nd mohou mit 1€z souvislost se zvySenou aktivitou mi-
krozomdlnich enzymi v jatrech pfi zvySeném piijmu
proteint a vysSich hladinich amoniaku v krvi (Sa-
chan, 1975; Visek, 1984).

MATERIAL A METODA

K pokusum byly pouzity kravy Ceského strakatého
plemene ve véku 2 az 3 roky, které byly nejméné
60 dni po porodu, bez klinickych pfiznakdi onemocné-
ni. Metabolickd zatéz byla vyvolana Gpravou krmné
davky tak, Ze ve skupiné vystavené acidogenni zatézi
byl pomér Zivin rozSifen aZz na pomér I : 8,1 (SNL :
celkové energii krmné davky), ve skupiné se zat¢zi al-
kal6zniho typu byl snizen na 1 : 2,81 a v kontrole byl
pomér Zivin 1 : 4,5 az 5. Vliv acidogenni zatéZe byl
sledovan u 11 krav, alkalézni zat€Ze u osmi krav
a v kontrole bylo 11 krav. Prechod na experimentalni
krmné davky byl proveden v prubéhu jednoho mésice
a experimentdlni krmné davky byly podavany minimal-
né dva mésice pred vyvolanim fije. Rije byla vyvolina
i. m. aplikaci cloprostenolu (500 pg) kravam nachaze-
jicim se v lutedlni fazi cyklu (6. az 16. den). Pohlavni
organy byly klinicky vySetfeny pfed aplikaci clopros-
tenolu i za 72 az 96 h po aplikaci v dobé fije. Za sedm
dni po fiji byla rektdlni palpaci provedena kontrola va-
jecniku zaméfena na zjiSténi vyvijejiciho se zlutého 1&-
liska, dokazujiciho probéhlou ovulaci, pfipadné pfitom-
nost pietrvavajiciho folikulu nebo cyst. Pied aplikaci
cloprostenolu, za 24 h, 72 az 96 h po aplikaci a za 7 az
8 dni po fiji byly odebrany vzorky krve na stanoveni
progesteronu a kortizolu a mléka na stanoveni proges-
teronu. Neni hodnoceno zabfezavini, protoze ¢ast krav
byla pouZita pouze k sledovéni pribéhu ovulace a hla-
din progesteronu v prubéhu fije a nebyly inseminova-
ny. Pro dalsi sledovani vlivu nevyvaZenych krmnych
davek na vyvoj hladin progesteronu v krvi byly do kaz-
dé skupiny vybrany Ctyfi zabrezlé kravy a u nich sle-

doviny hladiny progesteronu v obdobi gravidity. Ve
skupiné vystavené zatézi acidozniho typu doslo v 93.
dni gravidity ke zmetani. a proto byla skupina v pribé-
hu pokusu doplnéna o dalSi biezi plemenici. Steroidni
hormony byly stanoveny RIA metodou (Stupnicki
aj., 1975) u nas upravenou (Pichova, 1977). Zjiste-
né hodnoty byly statisticky vyhodnoceny T-testem
(MatousSkova aj., 1992).

VYSLEDKY

Pfi postupném navyku na zatéze acidézniho a alka-
l6zniho typu nedochdzelo ke klinickym projevim one-
mocnéni a dojnice prokazaly relativné vysoky stupen
adaptability na dan¢ krmné davky. Pfi dlouhodobé aci-
doze bachoru se zvysil obsah kyseliny mlééné a celko-
vy obsah tékavych mastnych kyselin v bachorové teku-
tiné. Snizila se molarni proporce kyseliny octové pod
referencni hodnoty, zvySila se proporce kyseliny propio-
nové a valerové. Byly zjiStoviny zvySené hladiny amo-
niaku. Hodnoty acidobazické rovnovahy krve byly mir-
né nizsi, ale pohybovaly se v referenénich hodnotach.
Koncentrace Ca a P v krevni plazmé byla ponékud sni-
7end, ale nepoklesla pod spodni hladinu refencnich
hodnot. Exkrece P moci byla proti kontrole zvySena.

Z:atéz nadbytkem dusikatych litek se projevila mir-
nym narustem aktudlni acidity v bachorové tekuting.
Koncentrace kyseliny mlécné nebyla ovlivnéna. Hladiny
amoniaku byly zvySené. Produkce celkovych tékavych
mastnych kyselin byla nizsi nez v kontrole, moldrni
proporce tékavych mastnych kyselin nebyly vyrazné
ovlivnény. Hladiny cholesterolu v krvi byly u obou po-
kusnych skupin nizsi nez v kontrole, rozdily nebyly
statisticky vyznamné.

Po aplikaci cloprostenolu se u vSech krav za 72 az
96 h projevily vyrazné priznaky fije (100 %) s nasled-
nou ovulaci ve skupiné s acidozni zatézi u sedmi krav
(63.6 %). u Ctyf krav (36,4 %) byly poruchy ovulace,
z toho u tii krav byly zjistény cysty. Ve skupiné sc
zatézi alkal6ézniho typu ovulovalo Sest krav (75 %)
a dvé kravy neovulovaly (vznikly cysty). V kontrolni
skupiné vSechny kravy (100 %) ovulovaly (tab. I).

I. Nilez na ovariich krav 7. az 8. den po fiji indukované cloprostenolem pfi rozdilné metabolické zat¢zi — Findings on cow ovaries on the
7th to 8th day after cloprostenol induced estrus at different metabolic stress

Typ metabolické zateze! Nilez na ovariich krav 7. az 8. den po fiji®
Pomér n CL p:(:l‘l::g,l-," cysty® bez CL, Fi cyst” p()riil;zc::'ﬁ,lucc
SNL : stravitelnym Zivinam?
n % n Y n Y% n v n i
idagad
f?'gél‘“ 11 7 6363 | 0 0 3 27.27 1 9.09 4 36.36
4
f"v'“,"gf“ 8 6 75.0 0 0 2 25.0 0 0 2 25.0
ad
:“,"j"';’l“; 1 1| 1000 0 0 0 0 0 0 0 0

1 " B 2 ) . " " i 4 s .
metabolic stress type, “digestible crude protein to digestible nutrients ratio, “acidosis, *alkalosis, “control, “finding on cow ovaries on

7th to 8th day after estrus, 'persistent follicles, *eysts. “without CL. F and cysts.
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| Progesteron v krvi krav s acidézou a alkalézou pii vyvolané fiji —
Progesterone concentrations in the blood of dairy cows with acidosis
and alkalosis at induced estrus

Vysvétlivky pro obr. | az 3 — Explanatory notes to Figs. | to 3

= kontrola - control

[7] acidoza - acidosis

alkal6za - alkalosis

A = pred aplikaci - before application

B = po aplikaci 24 h - 24 h after application

C =72 a2 96 h - 72 to 96 h after application

D =7 a7 8 dni - 7 to 8 days after application

Po indukei fije doslo u viech skupin krav k poklesu
koncentrace progesteronu v krvi (obr. 1). Za sedm dnu
po fiji byla zji§téna statisticky vyznamné niZzsi koncen-
trace progesteronu u krav s acidézou (1,26 + 0,84 ng/ml)
proti kontrolni skupiné (3,12 £ 1,98 ng/ml). Podobny
prab&h byl zjistén i u progesteronu v mléce (obr. 2),
statisticky vyznamné rozdily byly v3ak zjistény jen
pied aplikaci cloprostenolu.

Kortizol v krvi byl pied aplikaci cloprostenolu a za
24 h po aplikaci statisticky vysoce vyznamné vyssi
u krav s acidézou i alkalézou (obr. 3). Indukce fije vy-
volala u kontrolni skupiny zvySeni koncentrace korti-
zolu v krvi. Rozdil mezi odbérem pied indukci fije a za
72 az 96 h byl vysoce vyznamny, mezi odbérem pied
indukei fije a za sedm dnu po fiji statisticky vyznamny.

Vysledky sledovani koncentrace progesteronu v kr-
vi Ctyi biezich krav z kazdé skupiny po celou dobu
gravidity shrnuje obr. 4. Koncentrace progesteronu
v krvi u skupiny s acidogenni zatéZi se pohybovaly
v rozmezi od 1,9 do 3,8 ng/ml s primérem 2,65 + 1,40
ng/ml, ve skupiné se zatézi alkalozniho typu v rozmezi
2,55 az 543 ng/ml s pramérem 3,67 + 2,29 ng/ml,
v kontrolni skupiné v rozmezi 4,0 az 8,68 ng/ml s pru-
mérem 5,62 + 2,24 ng/ml. Statisticky vyznamné rozdily
mezi skupinami kontrolnich krav a krav s acidézou by-
ly zjistény pfi odbéru za 18 az 25 dna, za 40 az 45 dnu
a za tfi mésice po uspé$né inseminaci a jeden den pred
porodem. U krav s alkalézou byla statisticky vyznam-
né nizsi koncentrace progesteronu v krvi za tfi mésice
po inseminaci.

Vet. Med. — Czech, 417, 1996 (3): 65-69
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2. Progesteron v mléce krav s acidézou a alkalézou pii vyvolané
fiji - Progesterone concentrations in the milk of dairy cows with
acidosis and alkalosis at induced estrus

ng/ml

AN

3. Kortizol v krvi pfi acidéze a alkaléze pfi vyvolané fiji — Blood
cortisol content at acidosis and alkalosis at induced estrus

DISKUSE

Vizuélni kontrola chovani zvifat a vySetfeni pohlav-
nich organa rektalni palpaci ukazaly, Ze u vSech pleme-
nic do3lo za 48 aZ 96 h po aplikaci cloprostenolu k ris-
tu folikult a néastupu fije v souladu s udaji, které
uvadéji Kudlac aj. (1977, 1979), Rowson aj.,
(1972), Liehr aj. (1972), Lauderdahle (1972)
aj. Do urcité miry rozdilné klinické nalezy na vajecni-
cich 7. az 8. den po fiji u jednotlivych skupin mazeme
davat do vztahu s typem metabolické zatéZe. Jestlize
v kontrolni skupiné bylo 7. az 8. den po fiji zjiSténo
Zluté télisko u viech 11 plemenic (100 %), pak ve sku-
piné vystavené zatézi alkalézniho typu jen u 75 % a ve
skupiné se zatézi acidozniho typu u 63,6 % krav. Tento
vyskyt poruch ovulace je sice ponékud niZsi neZ jsme
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4. Progesteron v krvi brezich krav s acidézou a alkal6zou - Proge
sterone concentrations in the blood of pregnant cows with acidosis
and alkalosis

zjistili pfi experimentdlni acidéze vyvolané kyselinou
octovou (Vinkler aj., 1992), nicméné opét potvrzu-
Jje, ze acidozni stavy maji zavaznéjsi negativni vliv na
prub&h ovulace jak v indukované fiji, tak pfi superovu-
laci.

V souladu s klinicky zjisténymi poruchami ovulace
se vyvijely i hladiny progesteronu v krvi a mléce krav.
Pred aplikaci cloprostenolu byly u kontrol a ve skupiné
s alkalézni zatézi srovnatelné (2,26 + 1,35 a 2,63 +
1,57 ng/ml), ve skupiné se zat€zi acidézniho typu do-
konce nejvyssi (3,32 £ 3,04 ng/ml). Smérodatné od-
chylky pak poukazuji na velky rozptyl hladin proges-
teronu u jednotlivych zvifat, ktery asi vychazi
z rozdilné produkce progesteronu resp. metabolismu
progesteronu. Nicméné hodnoty jsou v souladu s udaji
jinych autord (Dukes aj., 1974;Laming aj., 1975;
Pichova, 1977; Coulson aj., 1979). Vyrazny po-
kles hladin progesteronu pod 1 ng/ml za 24 h po apli-
kaci cloprostenolu a dale az pod 0,53 ng/ml za 72 az
96 h je v souladu s lyzi Zlutého téliska a nastupem fije
u viech plemenic. Pramérné hladiny progesteronu zjis-
fované za sedm az osm dni po fiji byly sice nejvyssi ve
skupiné se zatézi alkalézniho typu 3,48 * 2,99 ng/ml,
ale mezi jednotlivymi zvifaty byla velka variabilita.
Nejnizsi hladina byla zji§téna ve skupiné vystavené za-
téZi acidézniho typu (1,26 * 0,84 ng/ml) a rozdil prou
kontrole, pramér 3,12 + 1,98 ng/ml, byl statisticky vy-
znamny (P < 0,05). Nizké hladiny progesteronu pfi me-
tabolické zatézi acidozniho typu jsou obdobné jako pri
acidoze vyvolané kyselinou octovou 1,49 * 1,63 ng/ml
(Vinkler aj., 1992). Hladiny progesteronu stanoven¢
v mléce jsou opét v souladu se zménami pfi indukci
fije cloprostenolem. Rozdily v pramérnych hladinach
progesteronu mezi kontrolni skupinou a pokusnymi
skupinami, zejména nizké hladiny progesteronu u krav
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se zatézi acidozniho typu v prabéhu gravidity mohou
souviset se skutecnosti, Ze u krav se zatézi acidozniho
typu bylo zvySené¢ mnoZstvi Kyseliny mlééné a téka-
vych mastnych kyselin, ale byl naruSen jejich propor-
ciondlni pomér. kdy molarni proporce kyseliny octové
klesly pod referen¢ni hodnoty a zvySila se proporce Ky-
seliny propionové a valerové. Nizsi hladiny kyseliny
octové pak mohou souviset se snizenou produkei ste-
roidnich hormont (Eik-Nes, 1975, Gamcik aj.,
1980). U skupiny dojnic se zatézi alkalozniho typu by
pak mohla byt urcita souvislost nizSich hladin proges-
teronu s nizsi produkei celkovych tékavych mastnych
kyselin. U obou pokusnych skupin byly téz zjistény
nizs§i hladiny cholesterolu, ktery je po acetatu dalSim
stupném pro tvorbu steroidnich hormonu.

Hladiny kortizolu v krvi krav (obr. 3) jsou na pocat-
ku pokusu pred vyvolanim fije v kontrolni skupiné vel-
mi nizké (5,56 + 4,27 ng/ml) zatimco v obou pokus-
nych skupinich dvojnasobné (12,35 a 14,34 ng/ml)
a rozdily jsou statisticky vysoce vyznamné (P < 0,01).
Svédéi o urcitém zatézovém vlivu obou pokusnych
krmnych davek na vnitini prostiedi organismu dojnic
a aktivizaci kompenzacnich mechanismu. Nastup indu-
kované fije vedl k zvySeni hladin kortizolu u kontrolni
skupiny. V podstaté jsou vsak hladiny kortizolu srov-
natelné s udaji Kudlace (1988), ktery udava pro
kravy po fiji hladiny kortizolu v krvi dojnic od 10,8 do
23.2 ng/ml.
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EFFECT OF VITAMIN E ON CORTISOL, LACTATE,
AND ACID BASE BALANCE IN TRANSPORTED CALVES

VPLYV VITAMINU E NA HLADINU KORTIZOLU, LAKTATU
A ACIDOBAZICKU ROVNOVAHU U TELIAT VYSTAVENYCH
TRANSPORTNE] ZATAZI

P. Mudroii', G. Kovac', P. Bartko', J. Choma’, I. Zezula®

]Universily of Veterinary Medicine, KoSice, Slovak Republic
’Research Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic
3Faz:‘ulty of Science of P. J. Safdrik University, KoSice, Slovak Republic

ABSTRACT: The objective of this study was to examine the effect of vitamin E administration on plasma levels of cortisol
and lactate, and on acid base balance in transported calves. In the study, eight calves, aged approx. ten days, divided into
two groups, were used. 20 mg of tocopherol-acetate per kg body weight were administred orally to each of the four
experimental calves 24 hours before loading. The calves were transported by road for 3 hours. Blood samples collected before
and after the transportation were examined for acid base balance, lactate, and plasma vitamin E and cortisol levels. The
administration of vitamin E led to a decrease of cortisol levels in 24 hours (from 7.6 + 9.5 to 4.2 + 0.2 nmol/l) as well as to
a significant increase (p < 0.05) of plasma vitamin E levels 26 h after administration (from 2.52 + 1.36 to 12.28 £ 6.14 umol/l).
There was no difference between the groups in cortisol response due to transportation stress (Tab. III). The transportation
caused typical stress changes in lactate levels and acid base balance (lactacidaemia and the tendency to acidosis, Tab. 1II,
IV). There was approx. threefold increase in plasma lactate concentrations due to transportation (from 2.49 + 0.69 to 6.35 +
3.75 mmol/l). The results of the present study demonstrated metabolic changes which had been reported to be typical of ,,mild
physiological stress reaction™. In the present study, vitamin E had no significant effect on plasma levels of cortisol, and lactate,
and acid-base balance.

vitamin E; transportation; stress; calves; cortisol; lactate; acid base balance

ABSTRAKT: Studovali sme G&inok perordlne podaného vitaminu E na hladinu kortizolu, laktitu a parametre acidobdzickej
rovnovihy u teliat vystavenych transportnej zataZi. Styri telata boli oSetrené Combinalom E v divke 20 mg/kg Zivej hmot-
nosti. Spolu so Styrmi kontrolnymi telatami boli prevazané tri hodiny priemernou rychlostou 40 km/h. Hladina vitaminu E
dosiahla v pokusnej skupine maximalnu koncentriciu 12.28 * 6.14 pmol/l 26 hodin po podani pripravku. Transport vyvolal
v hladinach kortizolu, laktatu a v ukazovateloch acidobazickej homeostdzy zmeny typické pre miernu stresovi reakciu.
K vyznamnému vzostupu plazmatického kortizolu doglo podas transportu len v pokusnej skupine (z 4,42 + 0,52 na 8,43 +
1.32 nmol/l; p < 0,05), v ktorej bol zaznamenany jeho nesignifikantny pokles po aplikécii vitaminu E. V priebehu troch hodin
po zalazi doslo k vyznamnému vzostupu (p < 0,05) koncentricie laktitu v oboch skupindch teliat. Po transporte bol zazna-
menany posun hodnét acidobazickej rovnovihy smerom k acidéze (pokles BE a $tandardného bikarbonatu). Aplikdcia vita-
minu E nemala vyznamny vplyv na hladinu kortizolu, laktitu a dynamiku parametrov acidobazickej homeostazy.

vitamin E; transport; stres; telatd; kortizol; laktit; acidobazickd rovnoviha

UvVOD chykardia, tachypnoe, mydriasis atd.) a zmenami v krvi

(hemokoncentracia, laktacidémia atd.), ¢o je charak-

Je vSeobecne zname, Ze vonkajsie stresory nezavisle
od ich povodu aktivuja ¢innost hypofyzy a nadobli¢iek
(Moberg, 1985). Ich hormény spustaja cely rad me-
tabolickych a imunitnych reakcii, ktorych ulohou je
ochrana organizmu ako celku. V pripade, Ze tieto pro-
cesy prebichaji s prili§ vysokou intenzitou, méze dojst
aj k nepriaznivému a¢inku na homeostazu (Breazi-
le, 1988). Kratkodobé alebo intenzitou mierne stresory
vyvolavaji doCasny vzostup hladiny glukokortikoidov,
sprevadzany klinickymi stresovymi symptomami (ta-
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teristické pre . fyziologicku stresovi reakciu®. Chronic-
ké vysoké hladiny glukokortikoidov v§ak okrem vyraz-
nych metabolickych zmien vedid aj k oslabeniu
imunitného systému (,,patologicka stresova reakcia* —
Bickhardt, 1992).

Transport predstavuje jeden z najcastejich fyzikal-
nych a psychickych stresorov, akému st hospodérske
zvierata vystavované. Vyskyt zdravotnych porich
u transportovanych zvierat je priamo zavisly od pod-
mienok, za akych sa preprava uskutociuje (Frank
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a Smith, 1983). Predpoklada sa, Ze pri sekrécii
ACTH v adenohypofyze zohrava urcita, doposial bhiz-
Sie neurcend, tlohu enzym fosfolipdza A, katalyzujica
Stiepenie kyseliny arachidonovej v biologickych mem-
branach. Jej aktivita moZe byt inhibovana v pritomnosti
latok s antioxida¢nym uc¢inkom (Abou-Samra ai.,
1986). Suplementacia vitaminom E, ako prirodzenym
antioxidantom, viedla u teliat (Reddy, 1987) a u my-
$i (Lim, 1981) k poklesu hladin glukokortikoidov
v krvi.

Cielom predkladanej prace bolo posadit vplyv apli-
kacie vitaminu E na stresovi reakciu teliat vystavenych
kratkodobej transportnej zataZi.

MATERIAL A METODY
Pokusné zvierata a organizacia experimentu

V pokuse sme pouZili osem, v priemere 10-diiovych
teliat, niZinného ciernostrakatého plemena, ktoré boli
pocas doby trvania pokusu ustajnené v boxoch na kli-
nike.

Kfmna davka pozostavala z mlie¢nej nahrazky Lak-
tavit (tab. 1), o celkovom objeme 9 | na tela a den,
a dalej z licneho sena a Doplnkovej zmesi pre odchov
teliat — Startérnej (TKS: tab. IT) podéavanych ad libitum.

Styri telata dostali 24 hodin pred transportom per os
Combinal E (Tocopherolum aceticum 40 mg in 1 ml)
v davke 20 mg tokoferolacetitu na kg Zivej hmotnosti.
Ostatné Styri telata slazili ako kontrola.

Vsetky telata boli transportované po dobu troch ho-
din na nakladnom automobile priemernou rychlostou
40 km/h.

Odbery krvi a laboratérne analyzy

Krv pre laboratérne analyzy bola odoberand z v. ju-
gularis pred aplikaciou vitaminu E (I), bezprostredne
pred transportom (II), jedna (III) a dve (IV) hodiny po
jeho zacati, dalej ihned (V), tri (VI), 24 (VII), 48 (VIII)

I. ZloZenie a obsah Zivin mlie¢nej kimnej zmesi Laktavit — The
composition and nutrient content of milk replacer Laktavit

Komponent/Zivina' Yo g/kg

Susené odstredené mlieka? 65
Tukova prisada’ 1
Sudena srvatka®
Laktamyl
Glukoéza®

Vitalakt 1

NN N

Susina® 860
SNL7 240

Tuk® 120

Iingrt:dicnllnulri(:nl. Zskim milk powder, *fat additive. "whcy powder,
5, 6 74 . PR
glucose, "dry matter, "digestible crude protein, “fat
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hodin a sedem dni (IX) po jeho ukon¢eni. V krvi zis-
kanej zo vetkych deviatich odberov bola merand hla-
dina kortizolu a ukazovatele acidobizickej homeosta-
zy, z odberov pred a po transporte boli stanovené
hladiny vitaminu E. V plazme ziskanej z rovnakych
odberov, s vynimkou I., bola merana koncentricia lak-
tatu. Vzorky plazmy a séra boli do doby merania
uskladnené pri teplote -24 °C.

Analyza vitaminu E

Vitamin E bol v plazme merany spektrofotometric-
kou metodou, ktori uvadzaja Kovac ai. (1987).
Stanovenie kortizolu

Pre stanovenie koncentrécie kortizolu v plazme RIA
metddou bol pouzity kit CIS Bioindustries (Francie).
Meranie koncentracie laktatu

Koncentracia laktatu bola v plazme stanovena po-
mocou testov Bio-Lachema Brno.

Acidobazickd homeostiza

Hodnoty pH krvi, prebytku baz (BE). parcialncho
tlaku kyslic¢nika uhlicitého (pCO,) a Standardného bi-
karbondtu (SB) boli merané na Astrupovom pristroji

1. Zlozenie a obsah Zivin Doplnkovej zmesi pre odchov teliat-Star-
térnej — The composition and nutrient content of a starter Supple-
mental Mixture for Calves

Komponent/Zivina' % e/kg
Extrahovany §rot podzemnicovy 117 17.5

Extrahovany $rot sojovy* 5.0

Psenicna kimna mika® 12,0

Pienica® 20,0

Jagmen® 30,0

Ovos’ 4.0

Ususky bielkovinove® 8,0

Sol kimna” 0.5

MKP 3" 2.0

Doplnok biofaktorov (T)"! 1,0

Sugina'? 860
SNL' 165
s 663
Vldknina'® 73
Ca 8.4
P 5.6

'ingredient/nutrient, 2groundnul meal II, ‘snyhcan meal, “wheat feed-
-grade flour, Swheat, "harlcy. Toats, xprolcin dried products, “fodder
salt, ""milk feed additive. ''biofactor supplement (T), lZdry matter,
”dlgcslihlc crude protein, "starch units, fiber
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ABL4 za pouzitia | ml sklenenych strickaciek vybave-
nych sklenenou gul6ckou a preplachnutych roztokom
heparinu (Chyla, 1987).

Statistické vyhodnotenie

Pre vyhodnotenie dosiahnutych vysledkov bol po-
uZity Statisticky program SPSS, pomocou ktorého bola
robend dvojrozmerna analyza rozptylu na testovanie
vplyvu podania vitaminu E (1. faktor = skupina)
a vplyvu casu (2. faktor = Cas) na sledované ukazova-
tele. V pripade, Ze analyza rozptylu potvrdila vyznam-
ny vplyv 1. faktora (p < 0,05), boli dalej rozdiely medzi
aritmetickymi priemermi jednotlivych skupin v rovna-
kom case testované Studentovym t-testom. Ak analyza
rozptylu dalej ukazala signifikantny vplyv ¢asu na tes-
tované parametre, parovym f-testom sa porovnavali
aritmetické priemery jednotlivych odberov s prvym,
pripadne druhym odberom.

VYSLEDKY

Vychodzie hladiny vitaminu E v plazme pokusnych
a kontrolnych teliat (2,25 + 1,38 resp. 3,96 £ 2,36 pumol/l)
sa vyznamne neliSili (tab. III). Aplikdacia Combinalu E
mala za nasledok signifikantni zmenu koncentracie vi-
taminu E v priebechu pokusu (p < 0,001). Najvyssia
priemerna hladina vitaminu 12,28 £ 6,14 umol/l, ktora
sa vyznamne liSila od vychodzej (p < 0,05), bola name-
rana pri V. odbere, t. j. priblizne 26 hodin po aplikacii
Combinalu E. Vyssie hladiny (p < 0,05) tokoferolu sa
v plazme pokusnej skupiny od II. odberu udrzali az do
ukon¢enia experimentu (7,55 * 2,12 pmol/l). V kon-
trolnej skupine sa hladina vitaminu E v priebehu poku-
su udrZiavala v rozpiti 3,02 az 5,04 pmol/I.

Transportna zataz neviedla k vyznamnym zmeniam
v hladindch plazmatického kortizolu (tab. III) teliat
oboch skupin (p = 0,25). V pokusnej skupine nastal
zretelny pokles kortizolu po oSetreni Combinalom E
(z 7,16 £ 975 na 4,42 * 0,52 nmol/l). Koncentricia
kortizolu dosiahla pocas transportu v pokusnej skupine
svoje maximum (9,85 £ 5,01 nmol/l) jednu hodinu po
zaati prevozu a v kontrolnej (10,29 + 2,69 nmol/l)
bezprostredne po jeho ukonceni. Tri hodiny po trans-
porte klesol kortizol na minimélne hodnoty v oboch
skupinach (4,23 £ 3,18 resp. 5.6 £ 3.43 nmol/l).

Transportna zataz vyvolala v oboch skupinach mier-
ny posun acidobdzickej rovnovihy smerom Kk acidoze
(tab. IV), ¢o sa prejavilo najmi poklesom prebtyku baz,
Standardného bikarbonatu a pCO, pocas a hlavne po
transporte (p < 0,01). Tento trend pretrvaval aj v dal-
Som priebehu.

Hladina laktatu stupla v pokusnej a kontrolnej sku-
pine (tab. III) z vychodzich hodnét nameranych tesne
pred transportom (2,49 + 0,69 resp. 2,18 + 0,34 mmol/l)
na maximalne koncentracie zaznamenané v oboch sku-
pinach tri hodiny po vylozeni teliat (8.88 £ 1,47 resp.
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7,50 + 0.42 mmol/l). Nasledoval vyrazny pokles na
hladiny blizke po¢iatoénym. Statistickd vyznamnost
dynamiky laktatu bola potvrdena analyzou rozptylu
(p < 0,001).

Medzi pokusnou a kontrolnou skupinou neboli za-
znamenané vyznamné rozdiely v hladinach laktatu
a kortizolu, ako aj v parametroch acidobazickej ho-
meostazy.

DISKUSIA

Na zdklade porovnania koncentracii vitaminu E na-
meranych v plazme teliat na zaciatku experimentu s re-
feren¢nym rozpitim 0,69 az 4,65 umol/l udavanych au-
tormi Vrzgula a Sokol (1987) pre telata do
troch mesiacov bolo moZné konstatovat, Ze tak pokusné
ako aj kontrolné zvierata boli dostatoCne saturované
tokoferolom. Na rozdiel od predchadzajicich zisteni
(Kovac, 1977, Mudron ai., 1992) bola v naSom
pokuse maximdlna hladina vitaminu E zaznamenana az
po 24 hodiniach po aplikdcii Combinalu E. Vzhladom
na Casovy harmonogram odberov je vSak mozné, Ze
skuto¢né maximum nebolo zachytené. Opitovne sa po-
tvrdila dobra vyuzitelnost tokoferolacetatu z pripravku
Combinalu E u teliat na mliecnej vyzive (Kovac,
1978). Vyhoda peroralneho podavania pripravkov vita-
minu E spociva aj v rychlej deesterifikacii acetatovych
zlicenin (najviac komeréne pouZivané) v stene tenkého
¢reva a tym aj v rychlej vyuzitelnosti aktivneho tokofe-
rolu. Pri parenterdlnej aplikdcii trva proces deacylicie
nickolkonasobne dlhSie (Hidiroglou a Charm-
ley, 1990).

Zmeny v hladinach cirkulujuceho kortizolu u zvie-
rat vystavenych posobeniu stresora st povazované za
vhodny fyziologicky indikator stupna zataZenia orga-
nizmu (Herd, 1989). Murata ai. (1987) zazname-
nali u teliat vyznamné zvySenie plazmatického kortizo-
lu bezprostredne po Stvorhodinovom transporte. ZvySené
hladiny 17-OHCS popisali Jedlicka a i. (1982)
u jato¢nych bykov privezenych na bitinok zo vzdiale-
nosti 5 km. K podobnym vysledkom dospeli aj Tar-
rant ai. (1988) u bykov vystavenych Stvorhodinovému
transportu. Naproti tomu v experimente zameranom na
postdenie vlyvu dlhodobej prepravy na hormondlnu
a metabolicka odozvu bykov nenastal po 12 a 24-hodi-
novom transporte vzostup kortizolu v krvi. K podob-
nym vysledkom dospeli aj Mormede a 1. (1982)
u teliat prepravovanych 1-8 hodin. V na$om sledovani
doslo k nevyznamnému zvySeniu hladiny kortizolu po-
Cas a tesne po ukonceni trasnportu. Rozdiely v reakcii
zvierat na transportnu zataz vyplyvaju tak z experimen-
talnych podmienok ako aj z individudlnych reakcii. Na-
Se sledovanie potvrdzuje skutoCnost, Ze zvySené hla-
diny glukokortikoidov pretrvavaju len kratku dobu
(spravidla len niekolko hodin) po odzneni zéataZe.
Rychly pokles je pravdepodobne spdsobeny kratkym
pol¢asom glukokortikoidov (Locatelli a i, 1989).
Zvysené hladiny kortizolu namerané 24 a 48 hodin po
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I11. Koncentrécia vitaminu E, kortizolu a laktitu u transportovanych teliat po podani Combinalu E (x £ ) = The concentrations of vitamin E.

cortisol and lactate in transported calves after Combinal E administration (x % )

Skupina® Parameter”
Odber' E(n=4) vitamin E* kortizol’ laktat®
Kn=4) (umol/l) (nmol/l) (mmol/l)
1 E 252+ 1,36 7.16 £9.75 N
K 397+£233 8,70 + 2,62 N
Aplikicia”
I E 10,84 + 5,62x 4,42 £ 0,52 2,49 + 0,69
K 3.02 232y 8.42 £ 7.31 2,18 £ 034
Transport®
L E N 9,85 + 5,01 N
K N 8,40 + 3,45 N
i E N 8,43 + 1,32y N
K N 10,05 £ 3,32 N
v B 12,28 + 6,14x 832+ 544 635 £ 375
K 432262 10.29 £ 2,69 6.08 £ 2,44
VI E 10,84 + 6,22 423 £ 3,18 888 + 147y
K 5.04 £ 496 5.60 3,73 7.50 £ 0,72y
Vi, E 9.88 +4,12x 437 £ 2,58 1,99 + 0,38
K 445246 10,77 £ 7.62 1.91 0,56
VIIL E 8.07 + 3,74 10,08 £ 3,69 3.48 + 0,78y
K 4,06 £2.73 10.48 £+ 6,09 3,06 + 0,82
IX. E TS5 £ 242x 6,64 + 418 3.90 + 0,39
K 4,16 + 1,52 6.39 + 2.81 3.04 £0.76
Skupinovy” (p) 0,09 0,38 038
Casovy efekt'’ (p) <0,001 0,25 <0,001

Vysvetlivky pre tab. 11l a IV — Explanatory notes to Tabs. 11l and IV:
* = skupiny se lidia — differences between the groups: p < 0,05

x = odbery sa li$ia od I. odberu — samplings are different from Ist sampling; p < 0,05
y = odbery sa li$ia od II. odberu — samplings are different from Ilnd sampling; p < 0,05

E = podany Combinal E -~ Combinal E administration

K = kontrola — control

N = nemerané — not determined

Odbery — samplings:

. pred aplikdciou — before administration
II. tesne pred transportom (T) — instantly before transportation (T)
III. 1 h po zacati T — 1 h after T beginning
IV. 2 h po zacati T - 2 h after T beginning
V. ihned po skonceni T — instantly after T termination
VL. 3hpoT -3 h after T

VIL. 24 h po T - 24 h after T

VIII. 48 h po T - 48 h after T
IX. 7 dni po T - 7 days after T

. 3 S St 6  FR— ) )
'sampling, 2group. parameter, “vitamin E, “cortisol, “lactate, "administration, *transportation. "group. "time effect

ukonéeni transportu je moZné pripisat negativnej sku-
senosti zvierat s manipulaciou pri odbere krvi (Crook-
shank ai., 1979). Napriek ur¢itému vplyvu podané-
ho Combinalu E na hladinu kortizolu u pokusnych
teliat, ktory sa prejavil jeho poklesom 24 hodin po ap-
likacii, nie je mozné vzhladom na Statisticki nevy-
znamnost tejto zmeny vidiel jej pri¢inu jednoznacne
v i¢inku vitaminu E.

Stresova reakcia sa nevyznacuje len zmenami hema-
tologického a hormondélneho profilu, ale predstavuje
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komplexni metabolicki odpoved (Nockels, 1990).
V zavislosti na intenzite stresoru sa vyrazné zmeny po-
zoruji najmid v acidobazickej homeostize a koncentra-
cii laktatu (Bartko a Kovac, 1982, Bartko,
1984). Nizke pH krvi, ktoré sa pocas celého sledovania
udrziavalo pod referenénym rozpiatim (Vrzgula ai.,
1990), ako aj pokles prebytku baz zaznamenal pocas
transportu teliat aj Michna (1978), ktory vSak na
rozdiel od nasich vysledkov pozoroval aj zvySenie
pCO,. Schaefer ai. (1988) pozorovali u transpor-
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1V. Acidobizicka homeostaza (pH. prebytok baz [BE]. standardny bikarbonat [SB]. parcidlny tlak CO, [pCO,)) u transportovanych teliat po
podani Combinalu E (¥ £ 5) - Acid-base homeostasis (pH. base exchange [BE]. standard bicarbonate [SB]. partial CO, pressure [pCO,]) in

transported calves after Combinal E administration (x + )

Skupina® Parameter’
sipl
ol II; (('1'1 :: i)) (lngpntlnlc) BE (mmol/T) ?kcl»f)xi (mi\gl/l)
l E 7344001 ~0,50 £ 2,29 6,44 + 0,44 23,4 £ 1,89
K 7.32 4001 -0.70 + 1,58 6,62 + 0,29 23,2 + 1,48
Aplikicia*
i E 7.33 £ 0,02 ~0.75 % 1,81 6.45 + 0,78 23,1 % 1.48
K 731 + 0,03 1,80 + 2,66 6,51 + 0.63 2224214
Transport®
E 7.35 4+ 0,04 ~262+ 1,21 5.44 + 0,66 217+ 1,13
I”‘ K 7.36 + 0.03 2,85+ 0.99 5,55+ 0.21x 21,6 + 0.82
W E 7.36 + 0.01x 308 + 1.4dy 5.16 + 0.36xy 21,3+ 1,19y
K 7.34 4 0.02 ~3.20 + 1.58x 5.46 % 0,16xy 21.3 £ 1.26x
. E 7,32 4 0.07 3,40 + 3,14 591 + 0,62 20,9 + 2,56
K 731 0,04 -3,65 + 2,65y 5.41 % 0.44xy 19,6 £ 1,99xy
i E 7.35 + 0,03* 2,53+ 1.44 5.73 4 0,69 207+ 1,14
K 7.30 0,03 ~2.80 + 1.89x 6.24 = 1,09 21,4 % 1,50x
- E 7.34 40,01 ~1.85 + 0,61 5.82 + 0,23x 219+ 1,18
K 7,32 0,03 2325+ 1.51 5.82+ 0,76 20,1+ 1,13
. E 7.34 % 0,01 ~2.90 + 1.46 5.53 0,56 215+ 1,22y
K 732 4 0.02 3.65 + 1,24 575+ 0,74 20,8 + 0,97
E 7.33 £ 0,02 ~3.55 £ 1.56 5.59 % 0.23x 210 £ 119
" K 7.33 + 0,03 4,03 + 1,26x 5.49 + 0.22x 20,7 + 0,94
B Skupinovy® »m 0.13 0.49 0.30 0.38
Casovy efekt’ () 0,78 <0.01 <0.01 0,25

. 2 3 08 3 5 s 6 7. 0
'snmpllng. group, “parameter, *administration, transportation, "group, 'time effect

tovaného mladého dobytka okrem nizkeho prebytku baz
aj vzostup koncentricie bikarbondtov a pCO,. NiZzsi
prebytok baz, pokles koncentracie Standardného bikar-
bondtu a pCO, v priebehu a pocas transportu poukazu-
ju na acidogénny uc¢inok telesnej ndmahy sprevadzany
spravidla zvySenou tvorbou laktatu, ketolatok, lipoly-
zou a pri chronickom strese aj mobilizaciou aminoky-
selin (Nockels, 1990). Signifikantne vySsie hladiny
laktatu namerané ihned a tri hodiny po ukonéeni trans-
portu svedcia o zvySenej svalovej zatazi. Podobnua dy-
namiku laktatu popisali pri transportnej zatazi Je-
dlicka ai. (1982). Mitchell ai (1988), Groth
a Grdamzer (1977) a Schaefer ai. (1992). Na
intenzitu tvorby laktatu pocas ziataze ma vplyv aj dlhsie
trvajice obmedzenie pohybu v predchadzajicom obdo-
bi spojené s redukciou prekrvenia a mitochondrialnej
aktivity, ¢o zvySuje riziko ndstupu intenzivneho anac-
robneho metabolizmu pri nahle zvySenej namahe
(Kolb, 1974).

Zaverom mozno KonStatoval, ze u teliat peroralne
oSetrenych Combinalom E a stresovanych transportom
doslo bezprostredne po jeho podani k poklesu (p > 0,05)
hladiny kortizolu, pricom v dalfom pricbehu uz nebol
zaznamenany ziadny acinok vitaminu E na jeho dyna-
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miku. Hladina laktatu a parametre acidobazickej rov-
novihy sa menili vplyvom transportnej zataze, avSak
neboli ovplyvnené vitaminom E.
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VIBRIOSIS IN RAINBOW TROUT CULTURED IN THE KRKA
ESTUARY, CROATIA: OCCURRENCE AND COMMENTS

VIBRIOZA PSTRUHA DUHOVEHO CHOVANEHO V USTI REKY KRKA:
VYSKYT A KOMENTAR

L. Malnar, R. Coi-Rakovac‘, M. Hacmanjek', Z. Teskerediié', E. Teskerediic",

M. Tomecl, I. Strunjak-Perovic’], E. McLeanz, T. Naglic’3

'Ruder Boskovic Institute, Center for Marine Research, Zagreb, Croatia

2 ¢ ; : ; ;

“Aalborg University, Environmental Engineering Laboratory, Aalborg, Denmark
3 : ; ; ;

“Veterinary Faculty, University of Zagreb, Croatia

ABSTRACT: The frequency of vibriosis in cultured rainbow trout, maintained under different rearing conditions in the Krka
estuary, was examined over a 6 yr period. Annual studies commenced regularly in October and ended in June of the following
year. Every month during study periods, 37-75 trouts were randomly taken from each of 4 farm sites for routine examination.
Twenty fish from these samples were subsequently employed for bacteriological analyses. Based on morphological and
biochemical properties, the bacterial isolates were identified as Vibrio anguillarum, (biotype 1). The findings demonstrate
high occurrence of vibriosis in trout cultivated in the Krka estuary. Furthermore, there was a direct relationship between water
quality parameters and the severity of vibriosis epizootics. Moreover, the causative agent has been isolated from free-living
species of fish, notably eel and mullet, which are abundant to the Krka aquatorium. The findings from these long-term studies
will be considered with reference to the developing salmon farming industry of Croatia.

Adriatic sea; rainbow trout; Vibrio anguillarum; biotype |

ABSTRAKT: Béhem Sestiletého obdobi jsme sledovali ¢etnost vyskytu vibriozy v chovu pstruha duhového Zijiciho za
ruznych podminek odchovu v asti feky Krka. Sledovani v daném roce obvykle zacalo v fijnu a skoncilo v ¢ervnu nasleduji-
ciho roku. béhem obdobi sledoviani jsme kazdy mésic nihodné odebrali z kazdého ze étyf chovnych stanovidt 37-75 pstruht
pro rutinni vy3etfeni. Déle jsme provedli bakteriologické rozbory u 20 kust z té€chto odebranych vzorkt. Na zakladé morfo-
logickych a biochemickych vlastnosti jsme bakteridlni izolaty urcili jako Vibrio anguillarum (biotyp I). Nélezy ukazuji na
vysoky vyskyt vibriozy u pstruha chovaného v dsti feky Krka. Ddle existoval pfimy vztah mezi ukazateli kvality vody
a intenzitou epizootie vibriozy. Kromé toho jsme puvodce této choroby izolovali z volné Zijicich druhi ryb, zejména z Ghoit
a parmic, které se hojné vyskytuji v akvatoriu feky Krka. Poznatky ziskané pfi té€chto dlouhodobych sledovanich se budou
brit v dvahu pro rozvijejici se chov lososiit v Chorvatsku.

Jaderské mote; pstruh duhovy; Vibrio anguillarum; biotyp |

INTRODUCTION

This contagious bacterial disease is very frequent in
seawater and brackishwater fish, while occurring only
occasionally in freshwater fish. It occurs in the rearing
fish and wild fish. Freshwater fish attacked by vibrio
are pikes, trout and ayu fish (Muroga et al., 1986b:
Muroga and Egusa, 1988). Migration fish at-
tacked by the disease are salmon (Toranzo et al,
1987) and eel (Tison et al.,, 1982); seawater fish
attacked are sharks (Grimes et al., 1986), cod-fish
(Larsen etal, 1978), seabass (Brisinello etal.,
1985), mullet (Rodgers and Burke, 1988); floun-
der (Grimes et al., 1989) and sole (Baudin-
Laurencin, 1986).

+ In memoriam of Leon Malnar, who passed away in March 1993.
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Occurrence of the disease is connected with the in-
crease of water temperature. Perishing of salmonids
starts with water temperature increasing above 11 °C;
eel perishing starts with the temperature above 15 °C.
The causative agent of vibriosis is gram-negative, rod-
-shaped bacteria of the genus Vibrio. The most frequent
and widespread is V. anguillarum measuring 1-2 x
0.5 microns (Roberts, 1989). Its presence has been
proved in avertebrate and sea benthos (Hastein,
1975). The disease is of peracute, acute and chronic
course. Clonic convulsions and mass perishing of eels
arc the characteristics of the peracute course of this
disease. Acute course of the disease is reflected in ano-
rexia, dark pigmentation of the skin and perishing of
the fish. By section performing it is possible to deter-
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mine petechiation of visceral and parietal peritoneum,
anemia, also the liquefaction of spleen and kidney. Skin
lesions reaching deep into the muscles forming ulcers
and granulomatous formations. Exophthalmia and ul-
cus characterize the chronic course of the disease
(Bullock, 1971). Through the application of general
zoosanitary measures, good results in the prevention of
the disease were obtained by preventive vaccination
(Bogwald etal, 1992). Gjedrem and Aule-
stad (1974), reported on fish selection as a positive
measure enhancing fish immunity to the vibriosis.

By establishing salmonids experimental rearing in
floating cages in the Krka river estuary, the need
showed up to examine the fish of this area for the
presence of the causative agent of vibriosis as one of
the very contagious bacterial diseases of salmonids.
This disease may occur in the epizootic form with
a high rate of mortality. The presence of the causative
agent of vibriosis in open waters makes it possible to
transfer the disecase to the fish in rearing places. There-
fore, the fundamental goal of this investigation was to
get an insight into the distribution of bacterium V. an-
guillarum infections in this area, in order to try to pre-
vent its spreading from the reared salmonids to the
free-living salmonids and opposite.

MATERIALS AND METHODS

For the investigations aiming to examinc cpizooli-
ological situation of bacterial diseases in rainbow trout,
4 localities in the Krka estuary were chosen. Investiga-
tion included 7 rearing cycles (6 year) of rainbow trout.
Each cycle started in October and ended at the begin-
ning of June next year. At locality No. 1, 4 cycles were
carried out, at localities No. 2 and 3, 2 cycles were
performed, and at locality No. 4, 2 cycles. At all 4 lo-
calities there were six experimental rearing cages with
rainbow trout from which fish were taken to determine
their health condition and to monitor epizootiological
situation. All fish caught were marked and then put into
plastic containers of 150 | volume. There was oxygen
circulating in the water from steel bottles under the
pressure of 0.5 atm. After transportation, the fish were
treated in the Laboratory in Zagreb. During the rearing
cycle monthly health control of the fish was performed
which also included bacteriological examination. For
the ordinary health control, 10 specimens of fish were
taken, for extra health examination (when disease was
assumed), up to 20 specimens with clearly visible ex-
ternal changes were taken. Health control included
examination of external and internal signs and micro-
scopic search of skin, gills and gall. When necessary.
blood analysis was made for the quantity of serum pro-
teins by means of refractometer ATAGO Japan with
a scale range of 0-55 g/100 g. Routine bacteriological
investigations were performed according to Bergey's
Manual of Systematic Bacteriology (Krieg and Holt,
1984). Simultaneously with taking fish samples. at all
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4 localities samples of water were also taken monthiy
to examine its physico-chemical quality. The following
physico-chemical parameters were examined: — water
temperature (°C), — pH value. — quantity of oxygen dis-
solved in water (mg/l). — water salinity values (1073,

RESULTS AND DISCUSSION

During the investigations, which comprised 7 rear-
ing cycles of rainbow trout. each cycle lasted from
October until June next year, health condition of
10.020 specimens of the fish was checked up. In the
6 years of experimental period. total number of bacte-
riologically treated rainbow trout amounted to 1,320.
83 bacterial strains were isolated and determined as
V. anguillarum biotype 1 (Tab. I). At location No. 3
and 4, 28 and 55 bacterial strains respectively, were
isolated from the kidney, spleen and liver of rainbow
trout. The bacteria at both locations were determined
as V. anguillarum biotype 1. At location No. 3 with
determining the cause, the symptoms were also found.
however at location No. 4 there was no evidence of
illness.

Based on anamnestic cvidence. perishing of fish
started in the middle of the third rearing cycle, when
about 30 rainbow trout per one cage perished, daily
within 3 days. Total number of fish in all cages was
75,900, their average weight was 160 g. As the alflux
of surface water diminished, the nets in floating cages
were raised to the depth of one meter. when the perish-
ing of fish subsided. At the same time, there was no
perishing recorded in silver salmon in neighbouring
cages.

By external examination of rainbow trout, it was
found that they poorly react to food or not at all. Their
anus was hyperaemic and slightly protuberated. ll\crc
were haemorrhages observed of the arca 1-5 em” on
the skin usually between the abdomen and the tail fin.
Gills were pale. Tops of tail fin were bare, and there
were haemorrhages recorded in front of abdomenal
fins. By microscopic examination of native slides of
skin, gills and blood, no pathological changes or the
presence of parasites were found. By internal examina-
tion of the diseased rainbow trout, hacmorrhages were
found in the muscles. especially in the anal area. and
the congestion of anus was also seen. Swimming blad-
der was enlarged. The stomach was enlarged and filled
with transparent mucous content. The spleen was en-
larged and coloured black, frequently very soft. Mucu-
ous membrane of the rear part of the intestine was
haemorrhagic and filled with the mucous-bloody con-
tent.

For a bacteriological test, kidney, spleen and liver
tissues of the diseased specimens were planted on tryp-
ticase soy agar (TSA) and resulted in the growth of
bacterial cultures after incubation of 24 hours. Culti-
vated bacterial colonies were yellowish, round, with
regular rims, translucent, without definite scent, of the
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1. Health condition check up of fish and bacteriological treatment of fish samples at all 4 locations during 7 rearing cycles

Location number Number of specimens checked up for health condition Number of specimens bacteriologically treated
No. | 3960 760
No. 2 1980 180
No. 3 2100 200
No 4 1980 180

1. Selected morphological and biochemical characteristics of the
pathogenic V. anguillarum isolates in the Krka estuary

Characteristics Results
Morphology and siain | 8 e Tengih 05
Growth at:
20 °C +
30 °C +
31 °C i
Motility +
Inhibition by 0/129 "
phosphate (10 pg)
Enzymatic activities:
gelatinase +
catalase +
cytochrom oxidase +
urcase -
Voges-Proskauer test +
Gas from glucose -
Fermentation of:
glucose +
sucrose +
mannitol +
mannose +
rhamnose -
_Growlh in % NaCl:
0 +/— (scanty growth after 4 days)
3 +
6 +/- (growth after 4 days)
8 =

diameter 1-3 mm. 28 bacterial strains (isolates) of

equal properties were obtained. The results of bacterio-
logical examination are presented in Tab. II.

The cure of the diseased rainbow trout from vibrio-
sis was very efficient by using oxytetracycline put into
the food (dose 7.5 g/100 kg of fish daily) during 7 days.
Therapy with trimethoprim in combination with sul-
phonamides was inefficient despite the claims of many
authors stating the opposite (Kimura et al,, 1983;
Sako etal, 1979).

Most of the bacterial diseases are of a secondary
nature, as a result of other primary conditions, includ-
ing nutritional diseases, extreme stress, and water tem-
perature. Vibriosis is a stress-related disease. Disease
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arises from a change in the balance between the host
and the bacteria, which normally exist commensally as
part of the indigenous microflora, but are able to ex-
ploit the lowered fitness of the host. Disease strains are
more specifically infectious agents, transmitted from
one infected population to another and, although
closely related to, are distinct from the commensals. In
our case the incidence of the disease is connected with
the increase of water temperature. Perishing of sal-
monid starts with temperature increasing in April at
1, 2, 3 localities, on 0.5 m, 2 m and 4 m were 12.8 °C,
13.2 °C and 13.5 °C (Tab. III).

At the very beginning of experimental salmonids
rearing it was evident that the cage culture of salmonids
would provide a number of technological and health
problems. From the results of morphological and bio-
chemical properties of the isolated bacteria, comparing
them to the properties of V. anguillarum following Ber-
gey (Krieg and Holt, 1984; Larsen, 1983), also
from results of clinical pathology found with the di-
scased rainbow trout (Tab. IV), it is evident that vi-
briosis of rainbow trout in the 3rd rearing cycle was
caused by bacterium V. anguillarum 1. According to the
date presented in Tab. IV only the finds of stomach and
swimming bladder enlargement were not typical of vi-
briosis. This can be connected with the abrupt increase
in sea salinity.

Occurrence of vibriosis in salmonids is stimulated
by the increase in water temperature above 10 °C
(Roberts, 1989). Since eels, abundant at this local-
ity, can serve as reservoirs of infection, it is possible
that the disease occurs in salmonids when water tem-
perature is enhanced. Besides eels, mullet can be also
found at this locality. They can also be attacked by the
same disease (Kakimoto and Howlah, 1980) and
can transfer the disease to rainbow trout. Namely, mul-
let return from the spawning in the open sea at the end
of the winter, so it is possible that they transfer vi-
briosis to rainbow trout from the end of winter till the
end of rearing cycle in June. The causative agent has
been isolated from free-living species of fish, notably
ecl and mullet, which are abundant in the Krka aquato-
rium (from unpublished data of Malnar). The di-
sease is also very widespread since its cause can live
as a component of fish digestion tube microflora, in
benthos and invertebrates (Hastein, 1975), and also
in water and sediments (Larsen, 1983; Muroga et
al., 1986a).

Since the cause of the disease is constantly present
in the Krka river estuary without the possibility of
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I11. Results of physico-chemical analyses of the Krka river estuary near Skradin at the moment when the causative agent was isolated from

the fish

Sampling Depth Temperature O, (mg/l) O, (%) Sx10°
3rd rearing cycle 0.5 m 128 11.68 116.21 2
Locality No 3 20m 13.2 L5t 114.52 2
April 4.0 m 13.5 11.01 [REEY 12
Sth rearing cycle 0.5 m 13.2 1.5 113.74 78
Locality No 4 20m 13.1 1.7 11642 88
April 4.0 m 13.1 10.9 115.22 19.3
6th rearing cycle 0.5m 8.0 12.1 106.33 7.0
Locality No 4 20m 10.2 10,9 104.51 13.5
March 40m 1.3 69 76.12 31.5

IV. Comparison of the results of clinical pathology of the diseased rainbow trout found i our research with the results found by Hoshina

(1956) and Roberts (1989)

Clinical patholology In our rescarch Hoshina (1956) Roberts (1989)
Haemorrhage on skin + - +
Haemorrhage on abdomenal fin area . +
Anorexia “ - +
Pale skin + 4
Haemorrhage in muscles i + +
Congestion of anus + - -
Enlarged and black spleen i + =
Liquefaction of spleen + - +
Haemorrhage on intestine + + +
Yellow and anaemic liver - + =
Enlarged stomach + =
Enlarged swimming bladder + - -

being eradicated, it would be necessary to vaccinate the
fish every year before the transport into the sea. Several
methods of administering commercial Vibrio vaccines
are currently employed. Thise are: injection (Haya-
shi etal, 1964), oral (Frayer etal., 1978), immer-
sion (A ok1 et al, 1984), bath vaccination (Egidius
and Andersen, 1979) and spray (Gould, 1978).
Results of Gould etal. (1978): very long-lasting and
high agglutination titre (1 : 147) for the causative agent
of vibriosis is obtained with immunizing the fish by
wspray* method under high vaccine pressure. Investiga-
tions of a group of authors (Bogwald et al., 1992)
show that i. p. vaccination with lipopolysaccharide an-
tigen (LPS) of the bacterium V. anguillarum serovars
01 and 02 provides high protection from the disease.

REFERENCES

AOKI, T. - SAKAI, M. - TAKAHASHI, S.: Protective im-
munity in ayu, Plecoglossus altivelis, vaccinated by immer-
sion with Vibrio anguillarum. Fish Path., 19, 1984: 181-185.

80

BAUDIN-LAURENCIN, F.: Sensitivity of the sole (Solea
solea) to vibriosis. Path. Mar. Aquacult. Pamag, /. 1986:
345-350.

BOGWALD, J. - STENSVAG. K. - HOFFMAN. J. -
HOLM, K. O. - JORGENSEN, T. O.: Vaccination of Atlantic
salmon, Salmo salar L., with particulate lipopolysaccharide
antigens from Vibrio salmonicida and Vibrio anguillarum.
Fish and Shellfish Immunol., 2. 1992: 251-261.
BRISINELLO, W. - DOIMI. M. -~ GIORGETTI, G. — SARTI.
M.: Vaccination trials against vibriosis in sea bass (Dicen-
trarchus labrax) fry. Bull. Eur. Ass. Fish Path., 5, 1985:
55-56.

BULLOCK. G. L. - CONROY, D. A. - SNIESZKO, S. F.:
Bacterial disease of fishes. In: SNIESZKO. S. F. - AXEL-
ROD, H. R. (eds.): Diseases of fishes 2A. Reigate: T.F.H.
Publishers, 1971: 74-77.

EGIDIUS. E. - ANDERSEN, K.: Bath immunization —
a practical and non-stressing method of vaccinating farmed
sca rainbow trout (Salmo gairdneri Richardson) against vib-
riosis. J. Fish Dis., 2, 1979: 405-410.

FRYER. J. L. - ROHOVEC, J. S. — GARRISON, R. L.
Immunization of salmonids for control of vibriosis. Mar. Fish
Rev., 40, 1978: 20-23.

Vel Med. — Czech, 41, 1996 (3): 77-81



GJEDREM, T. - AULESTAD. D.: Selection experiments
with salmon. 1. Differences in resistance to vibrio disease in
salmon parr Salmo salar. Aquaculture, 3, 1974: 51-59.
GOULD, R. W. - O'LEARY, P. J. - GARRISON, R. L. -
ROHOVEC, J. S. - FRYER, J. L.: Spray vaccination: a method
for the immunization of fish. Fish Path., /3, 1978: 63-68.
GRIMES, D. J. - BRAYTON, P. - GRUBER, S. H. - COL-
WEL, R. R.: Vibrio disease in captive sharks. Path. Marine
Aquacult., 7, 1986: 231-232.

GRIMES, B. H. - HUISH, M. T. - KERBY, J. H. - MORAN,
D.: Species profiles: Life histories and environmental requi-
rements of coastal fishes and invertebrates (Mid-Atlantic).
Summer and winter flounder. Biol. Rep. U. S. Fish Wildl.
Serv., 1989: 1-27.

HASTEIN, T.: Vibriosis in fish. [Ph. D. Thesis.] University
of Stirling 1975.

HOSHINA, T.: An epidermic disease affecting rainbow trout
in Japan. J. Tokyo Univ. of Fisheries, 42, 1956: 115-116.
HAYASHI, K. - KOBAYASHI, S. - JAMATA, T. - OZA-
KI, H.: Studies on the vibrio disease of rainbow trout (Salmo
gairdneri irideus). 11 Prophylactic vaccination against the vib-
rio-discase. J. Fac. Fish Prefect. Univ. Mie, 6, 1964: 181-191.
KAKIMOTO, D. - HOWLAH. A. H.: Microflora in the ali-
mentary tract of gray mullet (Mugil cephalus). 8. Utilization
of amino acids by Vibrio and Enterobacter isolates. Mem.
Fac. Fish Kagoshima Univ., 29, 1980: 349-354.

KIMURA, T. - YOSHIMAZU, M. - WADA, M.: In vitro
antibacterial activity of the combination of sulphadiazine and
trimethoprim on bacterial fish pathogens. J. Fish. Dis., 6.
1983: 525 -532.

KRIEG, N. R. = HOLT, J. G.: Bergey's Manual of Systema-
tic Bacteriology. Baltimore, Williams & Wilkins 1984,
LLARSEN, I. L.: Vibrio anguillarum: A comparative study of
fish pathogenic environmental and reference strains. Acta
Vet. Scand., 24, 1983: 456-476.

LARSEN, J. L. - CHRISTENSEN, N. D.: Water polution
and the ulcer syndrome in the Gadus morhua. Vet. Sci. Com-
mun., 2, 1978: 207-216.

MUROGA, K. - EGUSA, S.: Vibriosis of ayu: A review. J.
Fac. Appl. Biol. Sci., 27, 1988: 1-17.

MUROGA, K. - IIDA, M. - MATSUMOTO, H. - NAKAI,
T.: Detection of Vibrio anguillarum from Waters. Bull. Jpn.
Soc. Sci. Fish., 52, 1986a: 641-647.

MUROGA, K. - JO, Y. - MASUMURA, K.: Vibrio ordalii
isolated from diseased ayu (Plecoglossus altivelis) and rock-
fish (Sebastes schlegeli). Fish Path., 21, 1986b: 239-243.
ROBERTS., R. J.: Pathology of fishes. London, Bailliere Tin-
dall 1989. 318 p.

RODGERS, L. J. - BURKE I. B.: Actiology of red spot*
disease (vibriosis) with special reference to the ectoparasitic
Digenean Prototransverotrema steeri (Angel) and the sea
mullet, Mugil cephalus (Linnaeus). J. Fish Biol., 32, 1986:
655-663.

SAKO, H. - KUSUDA, R. - TABATA, T.: Chemothera-
peutical studies on trimethoprim against vibriosis of pond
cultured ayu (Plecoglossus altivelis). Part 2. Tissue level
after administration of trimethoprim sulfadoxine mixture.
Fish Path., /4, 1979: 65-70.

TISON, D. L. = NISHIBUCHI, M. - GREENWOOD, J. D. -
SEIDLER, R. J.: Vibrio vulnificus biogroup 2: New biogroup
pathogenic for eels. Appl. Environ. Microbiol., 44, 1982:
640-646.

TORANZO, A. E. - SANTOS, Y. - LEMOS, M. L. - LE-
DO. A. - BOLINCHES, J.: Hemology of Vibrio anguillarum
strains causing epizootics in turbot, salmon and trout reared
on the Atlantic coast of Spain. Aquaculture, 67, 1987: 41-52.

Arrived on 12nd July 1995

Contact Address:

Dr. Rozelinda CoZz-Rakovac, Ruder Boskovi¢ Institute, CIM, LIRA, Bijenicka C. 54, P. O. Box 1016, 41001 Zagreb,

Croatia
Tel. (385) (1) 46 11 11, fax (385) (1) 42 54 97

Vet. Med. — Czech, 41, 1996 (3): 77-81

81



USTREDNI ZEMEDELSKA A LESNICKA KNIHOVNA,
PRAHA 2, SLEZSKA 7

Ustiedni zemédélska a lesnicka knihovna v Praze (dile jen UZLK), kterd je jednou z nejvéich zemé&délskych
knihoven na svété, byla zaloZena v roce 1926. Jiz od pocitku $lo o knihovnu vefejnou. Knihovna v soucasné dobé
obsahuje vice neZ jeden milion svazki knih, cestovnich zprav, dizertaci, literatury FAO, svazanych ro¢nikii ¢asopisi
z oblasti zemédélstvi, lesnictvi, veterinarni mediciny, ckologic a dalSich obora. Knihovna odebird 750 tituld domacich
a zahrani¢nich ¢asopist. Informaéni prameny ziskané do fondu jsou v UZLK zpracoviviny do systému katalog — je
budovin jmenny katalog a pfedmétovy katalog jako zikladni katalogy knihovny a ddle razné specidlni katalogy a kar-
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distribuovin na disketach), AGROVIDEO - katalog videokazet UZLK.

V oblasti mezinarodni vymény publikaci knihovna spolupracuje s 800 partnery ze 45 zemi svéta. Knihovna je ¢lenem
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ANTIBODIES IgG TO BORRELIA BURGDORFERI IN DOGS FROM
KOSICE REGION

ANTIBORELIOVE PROTILATKY IgG U PSOV Z REGIONU KOSIC"
A. Stefanéikova' 1. Skardova’, B. Petko', D. Janovskéj, V. Cyprichové3

IPara.s‘imlog.{ical Institute of the Slovak Academy of Sciences, Kosice, Slovak Republic
2 % 5 % SIS o .

“University of Veterinary Medicine, Kosice, Slovak Republic

3 . . . .

“National Medical Institute, Praha, Czech Republic

ABSTRACT: An ELISA investigation showed that 26.9% of dogs in KoSice region were positive for anti-borrelia [gG
antibodies. A significantly higher seroprevalence was detected only in hunting dogs (40.0%) compared with service dogs
(11.8%: p < 0.05). An analysis of seroprevalence by age showed a significant difference only between dogs in the categories
1-3 years (37.8%) and under 1 year of age (8.3%; p < 0.05). In other age groups no significant differences in seroprevalence
were observed. No significant difference in seroprevalence was detected between sex either. A high correlation was determi-
ned to exist between the seroprevalence and the number of engorged ticks (R = 0.8) and the frequency of the exposure of
dogs to the tick-infested wooded areas with the focal occurrence of boreliae (R = 1). The analysis of results suggests that
seroprevalence of Lyme borreliosis in dogs of the KoSice region is not negligible. The breed, age and sex do not influence
the seroprevalence of the disease. The decisive role is, however. played by the time of the exposure of dogs to the environment
infested by Borrelia-contamined ticks.

Borrelia burgdorferi; 1gG antibodies: ELISA; dog: Ixodes ricinus

ABSTRAKT: Metodou ELISA sme zistili v regiéne KoSic 26,9 % psov pozitivnych na antiboreliové protilitky 1gG. Signi-
likantne vyS$8iu séroprevalenciu sme zistili iba u polovnych (40,0 %) v porovnani so sluzobnymi psami (11,8 %: p < 0,05).
Na zdklade analyzy veku signifikantny rozdiel vykazovali psy v kategérii 1-3 roky (37.8 %) a do jedného roka (8,3 %;
p < 0.05). V ostatnych vekovych skupinich rozdicly séroprevalencie neboli signifikantné, rovnako nebol vyznamny rozdiel
u psov a sik. Bola zistend vysokd koreldcia séroprevalencie v zdvislosti na pocte pricicanych kliedtov (R = 0,8). ako aj na
frekvencii pobytu psov v lesnych oblastiach s ohniskovym vyskytom borélii v klieStoch (R = 1). Analyza vysledkov nazna-
Cuje, Ze séroprevalencia psov na lymskid boreliozu v regione KoSic nie je zanedbatelnd a rozhodujicu dlohu pri nej zohriava
doba expozicie v prostredi s vyskytom klieStov kontaminovanych povodcom tejto zoondzy.

Borrelia burgdorfert; protilitky 1gG; ELISA; pes; Ixodes ricinus

UvoD zoonézy na celom svete, nevynimajic psy (Kdasboh-

rer a Schonberg, 1993; Treml a i, 1993).

Lymska boreliéza patri medzi prirodno-ohniskové
ndkazy. Jej vektormi su klieste, pricom v USA je naj-
vyznamnejsi Ixodes damini, v Eurdpe a Azii I. ricinus
a I persulcatus (Barbour ai, 1986; Anderson,
1991), ale su zname aj dalSie druhy klieStov (Ander-
son ai, 1985; Burgdorfer a i, 1985). Ulohu
vektorov moze zohrivat aj iny krv cicajici hmyz (A n -
derson a Magnarelli, 1984; Magnarelli
a i, 1897b) a nevylucCuje sa moznost prenosu mocom,
slinami, mlickom chorych zvierat, kontaminovanym
krmivom (Burgess ai, 1986; Burgess a Pat-
rican, 1987; Burgess, 1988: Post a i, 1988).
Rezervoarmi su cicavee, plazy a vtaiky (Anderson
a Magnarelli, 1984).

Literdrne idaje dokumentuji expoziciu réznych dru-
hov volne zijacich 1 domacich zvierat povodcom tejto

V endemickych oblastiach 3/4 psov je séropozitivnych
na lymski boreliézu (Burgess, 1986; Magnarel-
l1 a1, 1987a) a séroprevalencia psov je tu podstatne
vy§Sia ako u [udi. Na ziklade tychto poznatkov sa usu-
dzuje, Ze psy moézu byl vhodnym indikdtorom rozsire-
nia humannej boreliézy (Eng ai., 1988).

Klinicky sa toto ochorenie u psov prejavuje podo-
bne ako u ludi, ale Casto je priebeh inaparentny (Mag -
narelli a i, 1987a; Levy a Duray, 1988;
Apell, 1990). Poruchy pohybového aparitu si naj-
CastejSie M agnarelli ai, 1987a; May ai., 1990),
naproti tomu Erythema chronicum migrans, prizna¢ny
pre ludi, u psov je zriedkavy a tieZ nervové a srdcové
afekcie nie su Casté (Appel, 1990), aviak zlyhanie
srdcovej ¢innosti psa bolo opisané (Levy a Du-
ray, 1988). Sprievodnymi prejavmi mozu byt aj ho-

*  Vysledky boli dosiahnuté pri rieSeni vitorného grantu SAV, & 2/577/1993-1995.
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rucka, nauzea, anorexia, lymfadenopatia, poruchy obli-
Ciek (Appel, 1990; May ai., 1990).

Vzhladom na pestrost klinickych prejavov a obtiaz-
nost priamych diagnostickych metdd ako je kultivacia
a imunohistochemicky dokaz povodcu, v diagnostike
lymskej boreliézy vyznamné postavenie maji sérolo-
gické metody na dokaz Specifickych protilatok. V sé-
rologickej diagnostike lymskej boreliozy sa najcastejSie
pouziva metéda IFA a ELISA (Burgess. 1986;
Magnarelli ai, 1987a; Greene a i, 1988a, b)
menej IHA (Sykora ai., 1988a, b). VicSina autorov
doporucuje v rutinnej praxi vzhladom k jednoduchsej
technickej vybavenosti a interpretacii vysledkov meto-
du ELISA.

Klieste /. ricinus su infikované s Borrelia burgdor-
feri takmer na celom tzemi Slovenska s vyraznymi
rozdielmi v prevalencii v jednotlivych lokalitach
(Kmety ai., 1990). Toto zistenie predpoklada expo-
ziciu ludi a zvierat aj na naSom uzemi. V prispevku
analyzujeme séroprevalenciu lymskej borelidzy u psov
z regionu Kogsic, kde sme zistili infikovanost klieStov
boréliami v rozmedzi 9.8 az 41,7 %.

MATERIAL A METODY

Studovana populicia psov pochadza z koSicke) mest-
skej aglomeracie (250 tisic obyvatelov), leziace) na
rozhrani podhorskej lesnej a nizinnej polnohospodar-
skej krajiny (180-350 m n. m.) v juhovychodnej casti
Zapadnych Karpat. Severnu periférnu cast aglomericic
tvori dubovohrabovy lesopark s castym vyskytom kh-
eStov 1. ricinus. Stromova zelei v centrilnej Casti mesta
je sustredena do niekolkych malych parkov s ojedine-
lym vyskytom klie§tov.

Vysetrili sme 78 vzoriek sér psov rdézneho plemena,
veku a pohlavia. Séra sme ziskali na zaklade vyzvy
majitelov psov pre vySetrenie na lymskd boreliézu
v policajnom zbore, polovnickych organizéaciach a na
veterinarnej ambulancii. Krvné vzorky od policajnych
psov boli odobrané v marci 1993, od ostatnych psov
v juni az jali 1993. Od majitelov psov bola odobrana
epizootologicka anamnéza.

Séra sme vySetrovali metédou ELISA pouZitim po-
stupu a zloZenia roztokov v komer¢ne vyrabanych su-
pravach USOL Praha pre diagnostiku v humannej me-
dicine. Ako antigén sme pouZili sonikat kultiry
Borrelia burgdorferi sensu stricto kmena B 31 s kon-
centriciou bielkovin 0,7 mg/ml. Pracovné riedenic anti-
génu 1 : 300 sme stanovili titraciou. Ako kontrolné po-
zitivne sérum sme pouZili sérum psa s klinickymi
priznakmi lymskej borelidzy, ktorého priemerna hod-
nota absorbancie v ELISA E**? = 1,917 bola stanovena
z priemerov nameranych hodnét absorbancii v opako-
vanych titraciach. Ako negativnu kontrolu sme pouZili
sérum zdravého sluzobného psa, ktoré bolo v ELISA
v opakovanych titraciach negativne (E492 < 0,600). Sé-
ra s hodnotou absorbancie E*? > 0,600 sme hodnotili
ako pozitivne. Pouzili sme anti-dog IgG peroxydazovy
konjugat A 9042 firmy Sigma.
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Pre Statistické hodnotenie sme pouzili test rozdielu
dvoch relativnych hodnot a Spearmanov koeficient ko-
relacie (R) - Reisenauer, 1970.

VYSLEDKY

Zo 78 sér vySetrenych na pritomnost antiborelio-
vych protilatok bolo pozitivnych 21, t. j. 26,9 % psov
(tab. I). Signifikantne vy$Siu séroprevalenciu sme zis-
tili iba u polovnych (40,0 %) v porovnani so sluzobny-
mi psami (11,8 %: p < 0.05).

Z hladiska distribicie séropozitivity podla veku
(tab. II) signifikantne sa odhSovali iba psy v kategorii
1-3 roky (37,8 %) a do jedného roka (8,3 %; p < 0,05).
V ostatnych vekovych skupindch rozdiely séropreva-
lencie neboli signifikantné. Statisticky vyznamny roz-
diel séroprevalencie u psov a suk sme nezistili (tab. II).
Bola zistena vysoka korelacia séroprevalencie v zavis-
losti na pocte pricicanych klieSfov udavanych v anam-
néze majitelmi (R = 0,8) - tab. III, ako aj na frekvencii
pobytu psov v lesnych oblastiach s ohniskovym vysky-
tom borélii v klie§toch (R = 1) — tab. IV.

DISKUSIA

Nase vysledky vySetrenia séroprevalencie poukazu-

Ju, Ze psy v KoSiciach a okoli si premorené antibore-

liovymi protilatkami v 26,9 %. V Cechach Sykora
a 1. (1988a. b) metodou THA zistili podstatne vySSiu
prevalenciu 49 az 53 %. Podobne vo Wiskonsine
(USA) a v Nemecku (Burgess, 1986: Kasboh-
rer a Schonberg, 1993) zistili metodami [FA
a ELISA 30 az 50 %. v USA v oblasti Californie
a Westchester County Magnarelli ai. (1987a) de-
tegovali protilatky v sére 66 az 76 % psov (IFA a ELI-
SA). Naproti tomu v Oklahome Rodgers ai. (1989)
v IFA a v Japonsku Isogai ai. (1991) v ELISA zis-
tili 8 az 18 %. v severnej Caroline Greene a i.
(1988a, b) len 2.7 az 3,6 % séropozitivnych psov.

Uvedené rozdicly séroprevalencie mézu byt ovplyv-
nené pouzitim rozdielnych vySetrovacich metéd a tym
rozdielnej interpretacie vysledkov z hladiska stanove-
nia pozitivity reakcie. V rozhodujicej miere viak sved-
¢ia o rozdielnej infikovanosti klieStov na tom ktorom
uzemi.

V nasom subore vysSia séroprevalencia polovnych
psov oproti sluzobnym je ovplyvnena ich frekvenciou
pobytu v oblastiach s vyskytom klie§tov a intenzitou
zaklieStenia. Poukazuje na to skuto¢nost, Ze z vySetre-
nych psov, s frekvenciou pobytu najmenej jeden raz
v tyzdni, bolo 62,5 % polovnych a 63,1 % malo do 50
az nad 50 pricicanych kliestov. K podobnym zaverom
dospeli aj Cohen ai. (1990), ktori zistili vy§§iu pre-
valenciu u polovnych a tilavych psov v zavislosti na
dizke ich expozicie v prostredi s vyskytom kliestov.
Naproti tomu sluzobné psy sa pohybuji prevaZne
v mestskej aglomeracii. Pokorny a Zahradko-
va (1990), Hubalek ai (1993) uvadzaja, ze v mes-
tach je moZna ndkaza aj v parkoch. Dalsim faktorom je
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1. Séroprevalencia psov na B. burgdorferi podla jednotlivych skupin

Seroprevalence in dogs for B. burgdorferi by particular groups

Skupiny psov' Podet psov? Séroprevalencia'
vysetrenych® pozitivnych? (%)

Polovn¢? 30 12 40,00°

Strazne - sikromné’ 17 5 29,40

Sluzobné* 17 2 11.80"

Spolocenské® 14 2 14,30

Celkom” 78 21 26,90

=P <005

s P 3.2 4 . ) 6 7 X . v g 10,
'grnups of dogs. “hunting, “private watch dogs, “service, “pet. "total, ‘number of dogs, "examined. “positive, ' seroprevalence

1. Séroprevalencia psov na B. burgdorferi podla veku a pohlavia — Seroprevalence in dogs for B. burgdorferi by age and sex

Vek (roky)' Pocet psov® Séroprc:alcnica"
vysetrenych’ pozitivnych® (%)

do 1 roku? 12 1 8.3

1-3 37 14 378

4-8 29 6 20.70

Pohlavie'
Suky* 35 12 34,30
Psy’ 43 9 20,90

*=P < 0,05

2 3 4 5 6 - 7 . 3 e Y
l:lgc (year), “up to | year, “sex. “bitches. “dogs, "number of dogs, ‘examined. "positive, seroprevalence

I Seroprevalencia psob na B. burgdorferi v zavislosti na poCte pricicanych kliestov - Seroprevalence in dogs for B. burgdorferi depending

on the number of engorged ticks

Pocet pricicanych Pocet psov? Séroprevalencia’
Klicstoy! vysetrenych® pozitivnych® (%)
1-10 30 7 23.30
11-50 9. 3 33.30
Viac ako 50° 10 6 60,00
Neudané® 29 5 17,20

i . 2 3 . 4 s . 6 el 7
number of engorged ticks, “more than 50, “not given. “number of dogs. “examined. “positive, "seroprevalence

IV, Séroprevalencia psov na B. burgdorferi podla frekvencie pobytu v lesnych oblastiach s vyskytom kliStov — Seroprevalence in dogs for
B. burgdorferi by the exposure frequency in the tick-infested wooded areas

Frekvencia pobytu' Pocet psov® Séropre:alencia"
vysetrenych’ pozitivnych® (%)

I1x tyzdenne? 40 14 35,50

Ix mesiacne? 15 4 26,66

Ix v lete! 14 2 14,28

Nechodi® 9 1 11,10

} 2 3 4 . S f . st Y
exposure frequency, “once a week. “once a month, “once in summer. “none. ‘number of dogs, 7examined, xposnllve. )semprcvnlencc

skutocnost, ze sluzobné psy sme vySetrovali v marci
a polovné psy v juni az juli, ¢o je spojené s rozdielnou
aktivitou kliestov v priebehu roka. Aj pokial ide o roz-
diely séroprevalencie z hladiska distribicie veku nase
vysledky dokumentuja, Ze tieto nie si odrazom veku,
ale su ticz v priamej suvislosti s dobou expozicie
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v prostredi s vyskytom klieStov. Sved¢i o tom zistenie,
ze 7 vySetrenych psov, s pobytom najmenej jeden raz
v tyZdni, bolo 65 % | az 3-ro¢nych, kdeZto 67 % psov
do jedného roka bolo mimo lesa. Podobne Cohen ai.
(1990) vysSiu séroprevalenciu u 1 aZ 3-roénych psov
pripisuji vacsej aktivite a tiez expozicii v prostredi
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s vyskytom klieStov. Zistenie podobnej séroprevalen-
cie u psov rozdielncho pohlavia je v zhode so zisteni-
ami autorov Magnarelli a i. (1987a). Naopak
Cohen ai. (1988) zistili vy§§iu premorenost u sam-
cov a pripisujui ju CastejSej expozicii psov v prostredi
s vyskytom klieStov infikovanych boreliami.

7 analyzy vysledkov vyplyva, Ze séroprevalencia
psov na lymsku boreliézu v regione KoSic nie je zane-
dbatelna a rozhodujicu alohu pri nej zohrava doba ex-
pozicie v prostredi s vyskytom hlavnych vektorov -
kliestov kontaminovanych povodcom tejto zoondzy.
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THE USE OF BIOMASS OF CHLOROCOCCAL ALGAE
(CHLORELLA VULGARIS) FOR THE NURSING OF PHEASANTS

VYUZITI BIOMASY CHLOROKOKALNICH RAS
(CHLORELLA VULGARIS) PRI ODCHOVU BAZANTA OBECNEHO

V. Kotrbacek, J. Filka, R. Halouzka, L.. Hanak

University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

ABSTRACT: The effect of alga biomass (Chlorella vulgaris) on somatic growth, mortality rate and development of some
indicators of defense was investigated in the first month after incubation in trials on 1,069 pheasants kept in the nursing
facility of feathered game. The experimental group (n = 568) received 2.5% Ch. vulgaris in the feed mixture BZ I in the first
week and 0.5% in the second week of life; the alga was not added any more later. The control group (n = 501) received only
the feed mixture BZ I. A hundred one-day pheasants were randomly included in a parallel experiment carried out in laboratory
conditions. The experimental group (n = 50) received 0.5% Ch. vulgaris in the feed mixture BZ I from the Ist to the 28th
day of life, the control group (n = 50) was given the mixture BZ I only. At the age of 7, 14, 21 and 28 days, nine birds out
of each group were killed by decapitation and blood samples were drawn to determine hematological values. Phagocytic
activity of leucocytes was also determined, and at the end of the first month of life the pheasants were subject to cold stress
tests, when body temperature, O, consumption and CO, output were measured. In comparison with the control, the addition
of Ch. vulgaris increased the live weight of the experimental pheasants by 6.8% at the end of the second week and by 8.4%
at the end of the first month of life (p < 0.01). The mortality rate over this period amounted to 46 birds in control, i. e. to
9.2%, and to 24 birds in the experimental individuals. i. ¢. to 4.2% (Tab. II). The experimental pheasants kept under laboratory
conditions showed an earlier increase in the counts of monocytes (0.02 < p < 0.05) and the phagocytic activity at the end of
the first month of life also had significantly higher values in these birds (0.02 < p < 0.05) - Fig. 1. A strong cold stress
induced approximately the same decrease in body temperature, O, consumption in both groups, but the experimental indivi-
duals significantly exceeded the values in the control (p < 0.01) - Fig. 2.

Chlorella vulgaris; defense: phagocytic activity: oxygen consumption: pheasant

ABSTRAKT: Sladkovodni fasa Ch. vulgaris byla piidavina do krmiva pokusnym bazantim (n = 568) v davce 2,5 % v prvém
a 0,5 % ve druhém tydnu po inkubaci. Ve srovnani s kontrolni skupinou (n = 501) pfidavek zvySoval Zivou hmotnost 0 6,8 %
na konci druhého tydne Zivota (p < 0,01). V dalSich dvou tydnech se tyto rozdily zvysily na 84 % (p < 0,01), pfestoZe fasa
jiz pfiddvana nebyla. Uhyny na konci prvniho mésice Cinily 46 ks, tj. 9.2 % u kontrol a u pokusnych jedinct 24 ks, co#
predstavuje 4,2 %. V soubézném experimentu provedeném v laboratornich podminkich, byla fasa pfidavana do krmné smési
od prvého do 30. dne Zivota v diavee 0,5 %. U pokusnych baZanti (n = 50) byl ve srovnani s kontrolni skupinou (n = 50)
zaznamendn dfivéjsi vzestup poctu monocytd (0,02 < p < 0,05) na konci pokusného obdobi i vy3si fagocytirni aktivita
leukocyta (0.02 < p < 0,05). Silny chladovy stres vyvoldval u obou skupin pokles teploty téla (p < 0,01), spotfebou O, v3ak
pokusni jedinci pfevySovali kontroly (p < 0,01).

Chlorella vulgaris; obranyschopnost; fagocytarni aktivita; spotieba kysliku

UvoD

O pouziti biologickych krmnych dopliikd, jako jsou
pivovarské kvasnice, mlezivo a jednobunécna zelena rasa
Ch. vulgaris ve vyzivé brojlerii jsme psali v minulém roce
(Kotrbacek aj., 1994). Dolozili jsme, Zze pridavani
techto aditiv do diety zvySuje zejména v prvych Etyfech
tydnech postinkuba¢niho Zivota nespecifickou obrany-
schopnost pokusnych zvirat a v urCitych vékovych kate-
goriich i hladiny specifickych protilatek. Z vysledki bylo
patrno, ze prokazatelny efekt byl zaznamenan 1 pfi pouziti
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samotné biomasy fas. Tyto vysledky jen potvrdily dfive
zaznamenané udaje o ucinku vodného vyluhu Ch. vul-
garis na zdravotni stav mladych prasat (Smréek
a Stépek, 1981)atelat (Bouika, 1988).

U brojlert jsme kromé jiZz zminéného vlivu na obra-
nyschopnost zjistili také akceleraci vyvoje lymfatic-
kych organi. Tyto vysledky nas pfivedly k mySlence
ovéfit imunostimulacni efekt fas u baZantich kurat kde,

jak je obecné znamo, existuje vysoka postinkubacni

mortalita i zaostavani v somatickém vyvoji u znacné
Casti uméle vylihnuté a odchovivané populace.
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MATERIAL A METODY

Pokusy probihaly v odchovné lovné zvéfe SZP No-
vy Ji¢in, farma JinaCovice. Do experimentu bylo zafa-
zeno | 069 jednodennich baZanti obecenych. Polovina
z nich byla krmena krmnou smési BZ I, druhé poloviné
byla k této smési pfidana sucha, desintegrovana bioma-
sa sladkovodnich tas Ch. vulgaris, jejiz Zivinové sloze-
ni udéva tab. 1. Pfidavek fasy ¢inil 2,5 % v prvém tyd-
nu a 0,5 % ve druhém tydnu Zivota. Do konce druhého
tydne byli bazanti chovani v kruhovych kéjich na hlu-
boké podestylce z hoblin. Tepelny komfort byl zajisto-
van elektrickymi infrazafi¢i typu Bios Sedl¢any. Voda
i krmivo byly podavany ad libitum. Na konci druhého
tydne Zivota byli po 70 kusech premisténi do odchov-
nych kleci, kde obé skupiny dostavaly pouze krmnou
smés BZ II. U bazanti byla dvakrat sledovana indivi-
dudlni ziva hmotnost, a to na konci druhého tydne zi-
vota — pied jejich pfemisténim do kleci a na konci prv-
niho mésice véku. Ddle byly denné sledovany dhyny
zvirat.

Soubézné s experimentem v odchovné probihal po-
kus na Ustavu fyziologie VFU Brno, kam bylo preve-

zeno 50 ks ndhodné vybranych jednodennich bazantd
z pokusné a 50 ks bazant z Kontrolni skupiny. Jejich
odchov byl obdobny. tzn. v kruhovych kajich na pode-
stylce z hoblin. Tepelny komfort byl zajiStovan clek-
trickymi infrazafic¢i. Krmeni byli stejnou krmnou smési
BZ 1. Kontrolni skupina dostavala pouze tuto smés.,
pokusnym jedincim byla od 1. do 28. dne Zivota pfi-
davana Ch. vulgaris v davee 0.5 %. Ve véku 7, 14, 21
a 28 dni bylo z kazdé skupiny devét kusu zabito deka-
pitaci a odebrany vzorky krve. V krvi byly stanoveny
bézné hematologické parametry a fagocytarni aktivita
leukocyt pomoci mikrostérickych hydrofilnich parti-
kuli (souprava MSHP, k6d RK 031, dodavatel ARTIM,
s. 1. 0., Praha). Dile byly odebrany lymfatické organy —
slezina, thymus, Fabriciova burza a slepd stfeva, ve
kterych byl sledovan vyvo) zarodeénych center, a to
semikvantitativnim vyhodnocovanim histologickych
preparati.

Na konci prvniho mésice zivota jsme zbylé jedince
podrobili zat¢Zovym testim. Testy probihaly nasledov-
né: experimentalni bazant byl po zméfeni teploty téla
umistén na dobu 30 minut do metabolické respira¢ni ko-
mory s teplotou vzduchu pohybujici se mezi 13 a 14 °C.

L. Pramérné sloZeni nativni biomasy fasy Chlorella vulgaris — Average composition of native biomass of the alga Chlorella vulgaris

Komponenta - Component

Obsah - Content Jednotka - Unit

Dusikaté latky (N x 6.25) - Crude protein (N x 6,25) 55 % susiny'
Lipidy - Lipids 13 % susiny
Sacharidy ~ Saccharides 16 % susiny
Popeloviny — Ash 10 Yo susiny
Karotenoidy - Carotenoids 350 mg/100 g suSiny
Chlorofyly — Chlorophylls 2 000 mg/100 susiny
Xantofyly — Xanthophylls 100 mg/100 g sudiny
Thiamin - Thiamine L5 mg/100 g susiny
Riboflavin - Riboflavin 45 mg/100 g susiny
Kyselina pantotenovi — Pantothenic acid 23 mg/100 g suSiny
Kyselina nikotinova — Nicotinic acid 11,0 mg/100 g suSiny
Pyridoxin - Pyridoxine 6.0 mg/100 g suliny
Kyselina listova - Folic acid 40,0 mg/100 g suliny
Kobalamin — Cobalamin 0,08 mg/100 g susiny
Kyselina askorbovid — Ascorbic acid 1 500 mg/100 g suliny
Biotin - Biotin 1.6 mg/100 g sudiny
Tokoferol ~ Tocopherol 100,0 mg/100 g suiny
Vitamin K — Vitamin K 0.6 mg/100 g susiny
Vitamin A - Vitamin A 2400 mj/100 g susiny
Hoicik — Magnesium 250 mg/100 g suiny
Fosfor — Phosphorus 1035 mg/100 g suliny
Vipnik - Calcium 330 mg/100 g susiny
Zelezo — Iron 35 mg/100 g susiny
Mangan - Manganese 10 mg/100 g sudiny
Zinek — Zinc 7 mg/100 g susiny
Kobalt - Cobalt 0.7 mg/100 g sudiny
Méd — Copper 4 mg/100 g susiny
ldry matter
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Ochlazovaci vlastnosti prostiedi komory byly regulo-
viny pomoci Cidla elektrického dynamického katater-
mometru (Cesnek a Novak, 1971). Béhem poby-
tu v metabolické respiracni komore byla pomoci
Spirolytu II zjiStovana spotieba kysliku a vydej oxidu
uhli¢itého. Po uplynuti 30 minut byl bazant z komory
vyjmut, byla mu zméiena teplota téla a byl po kfidla
namocen na 15 sekund do vody o teploté 14 °C. Poté
byl opét umistén do metabolické komory a dalSich 30
minut u néj byla sledoviana vyména plyni. Na konci
30. minuty mu byla zméfena télesna teplota a bazant
byl pfemistén do boxu zahfivaného elektrickym infra-
zaficem na 35 °C. Po 30 minutéch zahfivani a zavérec-
ném zjiténi télesné teploty byl test ukoncen. Vysledky
byly statisticky vyhodnoceny Studentovym r-testem.

VYSLEDKY

Zivou hmotnost bazantii v odchovné shrnuje tab. II.
Rozdil ve prospéch pokusnych jedincu. nalezeny ve
14 dnech Zivota, byl vysoce vyznamny (p < 0,01) a da-
le vzrostl na 8,4 % na konci prvého mésice Zivota
(p < 0,01). Uhyny u pokusné skupiny byly piiblizné
polovi¢ni, jak v prvé, tak ve druhé poloviné sledované-
ho obdobi.

Vyvojem histologické struktury sledovanych lymfa-
tickych tkani se obé skupiny nelisily.

Zmény sledovanych hematologickych parametri
jsou uvedeny v tab. III. Prikazné rozdily mezi obéma
skupinami nalezeny nebyly. Za zminku v3ak stoji dfi-
v¢)Si postinkubacni vzestup poftu monocytl a fagocy-
tarni aktivity leukocytl, nalezeny u jedinc krmenych
pridavkem biomasy fas (obr. ).

Kratkodobé ptsobeni chladného vzduchu neovlivni-
lo droven teploty téla ani u pokusnych jedinct, ani
u kontrol (obr. 2). Kombinace vlihka a chladného vzdu-
chu vsak prakazné snizovala télesnou teplotu v obou
skupinéach. Palhodinovy pobyt podchlazenych bazantl
ve 35 °C vedl k rychlému vzestupu jejich télesné tep-
loty téméi na vychozi droveri.

Spotiebou kysliku a vydejem CO, se vSak obé sku-
piny odliSovaly vyznamné. BaZanti, krmeni smési ob-
sahujici fasovou biomasu udrzovali vyssi Groven spo-
tieby O,, jak v suchém chladu, tak po namoceni do
chladné vody (p < 0,01) — obr. 2.

DISKUSE

Pridavek fas do krmné smési prukazné akceleroval
rist Zivé hmotnosti baZanti v odchovné. V této souvis-
losti je nutné uvést, ze 2,5% doplnék fas pouzity v prv-
nim tydnu Zivota krmnou smés v hlavnich Zivinich
podstatnéji neovlivnil. Prakticky doslo pouze k mirné-
mu vzestupu N-latek, a to z 285 g na 298 g/kg krmné

11. Rast zivé hmotnosti bazantd (g) — The growth of pheasant live weight (g)

vek! Pokus? (n = 568) Kontrola® (n = 501) Statisticka vyznumnosl"
Jednodenni® 236+ 1.78 237+ 1,70
Konec 2. tydne® 59,9 + 8,08 56,09 + 8,60 p <00l
Konec 4. tydne’ 179,1 £ 26.1 165,3 + 27,2 p <00l
?; Uhyny bazanti® (ks)
B Vék Pokus Kontrola
Konec 2. tydne 12 22
Konee 4. tydne 12 24
Uhyny celkem” 24 46

' S 3 4 . e . . 5 X & Y .
'ugc. trial, “control, “statistical significance. “one-day, fend of 2nd week. “end of 4th week, aphe:ls:ml mortality, Yotal mortality

11, Postinkubacni vyvo) zikladnich hematologickych hodnot bazanti — Post-incubation development of the basic hematological values of

pheasants
Den' n=9 Ht Er (T/1) Le (G/1) Hb (g/1)
5 Pokus® 29.8 + 4,104 2,01 0,423 17,6 3,560 207,3 + 80,38
Kontrola* 31,6 + 3,893 2,15 + 0,237 17,4 + 5,060 195,0 + 67,37
” Pokus 30,7 £ 3,742 2,16 + 0,359 25,7 + 2,999 92,2 + 9,797
Kontrola 30,7 + 3,202 1,97 + 0,354 25.7 + 2,942 89,7 + 10,594
- Pokus 32,7 +£2,784 2,17 + 0,238 31,6 5313 100,1 % 6,059
Kontrola 329 + 3,018 2,22 + 0,245 30,8 + 6,858 96,9 + 9,777
i Pokus 31,8+ 1.814 2,25 + 0,227 31,7 + 4,370 107,6 + 7,883
Kontrola 30,9 + 3,143 2,12+0,173 35,6 + 8,098 106,5 + 13,930

| 25 6 3
day. “trial, “control
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1. Po¢et monocyta (uis.) a fagocytarni aktivita leukoeyta (%) — The
counts of monocytes (thous.) and the phagocytic acuvity of leuco-
cytes (%)

'age (days). “trial (P), “control (K). day 21 P - K, sd:\y 2P K

smési. Toto zvySeni nepovazujeme za rozhodujici také
proto, ze piijjem krmiva v prvych dnech Zivota bazan-
tich kurat je na nizké urovni. Pohybuje se od 1,5 g
v prvém dnu do 7,5 g na konci prvého tydne po inku-
baci (Kotrbacek aj., 1992). Dalsi vyvoj potvrdil, Ze
nalezené diference v hmotnosti nelze vztahovat k Zivi-
novému obohaceni smési fasami. Na konci ¢tvrtého
tydne Zzivota se rozdily v pramérné hmotnosti mezi
obéma skupinami déle zvySily ve prospéch pokusné
skupiny, pfestoZe fasa ve tfetim a &tvrtém tydnu jiz
podavana nebyla. Ve srovnani s pokusy provedenymi
napf. na brojlerech (Chrappa, 1989; Kotrbacek
aj., 1994) 8lo o daleko vyraznéjsi efekt. Je zndmo, Ze
u mladych bazantd existuji znacné individudlni dife-
rence v postinkubacnim vyvoji. Ty &asto pretrvavaji
1 v pozdéj§im véku. Zaostavani v somatickém vyvoji
v dusledku pusobeni nejraznéjsich stresort, popf. ahy-
ny slabSich jedinct jsou pak béZznym jevem. Z toho
také vyplyva, Ze kazda pozitivni stimulace ¢asného vy-
voje se u tohoto druhu muze daleko vyraznéji projevit.
O rasach vime, Ze vedle celé $kaly vitaminti a mineral-
nich latek (tab. I) obsahuji prekurzory k biosyntéze,
napf. prostacyklini a prostaglandini (Doucha,
1988). Vodny vyluh aplikovany jednorazové a parente-
ralné ovliviioval napf. krvetvorbu, ale i odolnost vici
radia¢nimu stresu (Vacek aj., 1990, 1993).

90

°C
424
41 4
404
39 o pokus®
38 o kontrola®
1 T
0 . T T T T 7 7
pred suchy mokry zohfivani
pokusem' chlad’  chlad®
25-27°C 13-%°C 13-%°C 35°C
ml/min
18 X
B pokus®
16 kontrola®
X x p<0,01
%
1Zj
0 /

suchy chlod? mokry chlad®

2. Sledovani teploty téla bazanti (“C) a spotieby kysliku (ml/min) -
The graph of body temperature (°C) and oxygen consumtpion
(ml/min) in pheasants

- . 2 3 4 F $ . i
"before trial. “dry cold, *wet cold. *warming. “trial. “control

U brojlera jsme jiz na konci tfetiho tydne Zivota
zaznamenali stimulaci vyvoje lymfatickych organua
a prudky vzestup fagocytarni schopnosti leukocyta
(Kotrbacek aj., 1994). Z predlozenych vysledki
vyplyva, Ze u baZzantd k obdobnym zménam dochazi
zvolna, prakticky aZ ke konci prvého mésice Zivota,
kdy u jedinct krmenych fasou vzrostla vyznamné fago-
cytarni aktivita monocyta po pfedchozim zvySeni jejich
poctu. Za mimofadné vyznamny lze povaZovat vysSi
pfijem O, pokusnych jedinct béhem chladového stresu.
Ten svédci o stimulaci oxidativniho metabolismu, jako
zakladniho pfedpokladu pro rozvoj efektivni chemické
termoregulace. Pro prezivani bazanti ve volné piirodé
je pravé vyvoj této funkce rozhodujici.

Nase vysledky opraviiuji k zdvéru, Ze piidavek bio-
masy fas do diety bazanti efektivné piispél ke stimu-
laci sledovanych fyziologickych ukazatel na konci pr-
vého mésice Zivota. Je tedy ziejmé, Ze sledovani ac¢inku
tohoto biologického aditiva bude nutné rozsirit na starsi
veékové skupiny. kde lze ocekdvat jejich vyraznéjsi uci-
nek. Na druhé strané viak ziskané udaje zatim nevy-
svétluji niz8i dhyny pokusnych jedinci v odchovu za-
znamenané jiz na konci druhého tydne zivota. Je
pravdépodobné, ze fasa ovlivnila vyvoj dalSich fyzio-
logickych funkci. Jejich sledovani bude pfedmétem na-
Seho dalsiho Setieni.
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tach. Rada ,Agriculture, Biology and Environmental Sciences* je od roku 1994 k dispozici
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vyhledavat informace, tisknout je nebo kopirovat na disketu s moznosti dalSiho zpracovani
na vlastnim poditaci. Systém umozriuje i tisk zadanek o separat apod. Kumulované vyhle-
davani v Sesti cislech Current Contents najednou velice urychluje reSersni praci.
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Finanéni podminky jsou obdobné. Vzhledem k tomu, Ze si uzivatel zpracovava resersi
sam, je to maximalné usporné. (Do kalkulace cen nezapocitavame cenu programu a da-
tabaze Current Contents.)

V pfipadé Vaseho zajmu o tyto sluzby se obratte na adresu:

Ustiedni zemédélska a lesnicka knihovna
Dr. BartoSova
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120 56 Praha 2

Tel.: 02/25 75 41, |. 520, fax: 02/25 70 90
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HIGH-VOLTAGE ELECTROPHORETIC IDENTIFICATION
OF RESIDUAL ANTIBIOTICS IN MILK

IDENTIFIKACE REZIDUI ANTIBIOTIK V MLEKU
VYSOKONAPETOVOU ELEKTROFOREZOU

P. Krémar, V. Razickova
Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: Residual antibiotics in milk were identified by high-voltage electrophoresis in 1% agarose gel and bioauto-
graphic detection. The test strain Bacillus subtilis BGA was used for the detection, pH of the culture medium was 8.0. An
electrophoretic identification map of 13 selected antibiotics has been set up and the following minimal inhibition concentra-
tions (MIC), expressed in pg per 1 g, have been established: benzylpenicillin 0.06; ampicillin 0.25; streptomycin 0.5;
dihydrostreptomycin 0.2; spectinomycin 40; gentamycin 0.06: neomycin 0.15; oxytetracycline 5; tetracycline 2.5; chlortetra-
cycline 1; erythromycin 0.01; tylosin 1; chloramphenicol 20. The established values of MIC were compared with the Maxi-
mum Residue Limits (MRL) as defined currently in the legislation of the European Union. The condensation of samples by
freeze-drying increased the sensitivity of the method which was used for the identification of residual antibiotics detected by
microbiological screening techniques in milk.

antibiotics; residues; minimal inhibition concentration; electrophoresis; bioautography; milk

ABSTRAKT: Vysokonapélovou elektroforézou s bioautografickou detekci byla identifikovana rezidua antibiotik. Metoda
pouzivi pufr (pH 8,0) Tris a kyselinu jantarovou a agarozovy gel (1%). Elektroforéza probihala 17 min za konstantniho
vykonu 120 W a chlazeni tekouci vodou. K detekei byl pouzit bakteridlni testa¢ni kmen Bacillus subtilis BGA, pH kultivac-
niho média 8,0. Sestavili jsme elektroforetickou identifikacni mapu 13 druh@ vybranych antibiotik (obr. 1), pro kterd jsme
stanovili minimadlni inhibi¢ni koncentrace (MIC). Ziskané hodnoty MIC byly srovnany s maximalnimi limity rezidui EEC
(tab. I). Soucasné za stejnych kultivaénich podminek jsme testovali MIC na Petriho misce. Hodnoty MIC uréené na Petriho
misce byly ve viech pfipadech vy33i nez hodnoty stanovené na elektroforetické desce. Citlivost metody byla zvy3ena zakon-
centrovanim vzorkl lyofilizaci. Pro ovéfeni této techniky byl vybran penicilin, u kterého bylo dosaZeno desetinisobného
zakoncentrovini. Metoda vysokonapétové elektroforézy byla pouZita k identifikaci rezidui antibiotik prokazanych screenin-
govymi mikrobiologickymi metodami v mléce. Bylo vy3etfeno 22 vzorki, ve kterych byl zjistén penicilin samostatné 20x
a penicilin v kombinaci s neomycinem dvakrat. Vysokonapétova elektroforéza pfedstavuje alternativni multidetekéni metodu
pro identifikaci rezidui antibiotik prokazanych screeningovymi mikrobiologickymi metodami. Ve srovnani s nizkonapétovou
elektroforézou, kterd je v soucasné praxi bézné pouZivana, je rychlejdi a Iépe od sebe odliuje antibiotika ve smési. PfestoZe
pro svoji mikrobiologickou detekci nevyhovuje predpisim Food and Drug Administration a Council Regulation EEC, ziskané
vysledky potvrzuji vhodnost pouziti vysokonapétové elektroforézy pro stanoveni rezidui antibiotik v potravinach.

rezidua antibiotik; minimalni inhibi¢ni koncentrace; electroforéza; bioautografie; mléko

INTRODUCTION effects of using agar or agarose and of pH of the mi-

gration buffer on the separation and using the strains

Antibiotics are administered to farm animals for
therapeutic and prophylactic purposes and as growth
stimulants. The resulting antibiotic residues cause con-
siderable technological problems and economic losses,
can increase health risks and have ecological impacts.
It is therefore necessary to continue the development of
more accurate methods of determination and identifica-
tion of antibiotics. In addition to microbiological screen-
ing methods, physico-chemical procedures are used.

Smither and Vaughan (1978) reported on the
electrophoretic identification of several dozens of anti-
biotics by high-voltage electrophoresis, describing the

Vet. Med. - Czech, 41, 1996 (3): 93-95

ATCC 11778 and ATCC 9341 of Bacillus cereus and
Micrococcus luteus, respectively, for the detection.
Tao and Poumeyrol (1985) identified 13 antibio-
tics by low-voltage electrophoresis using the bacterial
strains Micrococcus luteus ATCC 9431, Bacillus sub-
tilis, B. cereus ATCC 6452, St. aureus SS.7625, and
Bacillus stearothermophilus v. calidolactis. Recently,
methods of identification of antibiotics in milk by elec-
trophoresis in agar or agarose gel have been described
by Hrdli¢ka (1991) and Cutting et al. (1995).

Hrdli¢ka (1991) has set up an electrophoretic
identification map for 7 antibiotics using the strains
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Bacillus subtilis BGA, B. stearothermophilus v. cal:-
dolactis C 953, and Micrococcus luteus ATCC 9431
for the detection. Cutting et al. (1995) identified six
B-lactam antibiotics detecting them with the strain Ba-
cillus stearothermophilus v. calidolactis ATCC 10149.

The aims of our experiments were to test the identi-
fication of residual antibiotics by high-voltage electro-
phoresis with bioautographic detection and to improve
the test by a suitable pretreatment of samples.

MATERIALS AND METHODS
Electrophoresis

The electrolyte buffer (pH 8.0) contained 3.0 g
tris(hydroxymethyl)aminomethane (Tris) and 0.9 g suc-
cinic acid per 1 | distilled water. The agarose gel (1%
in the buffer) was poured onto a glass plate (30 x 18 cm)
to obtain a I-mm layer. The agarose plate was placed
into a laboratory-made cooling bath and connected
with the buffer with paper strips. Thirty pul of standards
or samples were pipetted into wells with diameters of
6 mm. The distance between the starting line and the
end of the anode was 12 cm. The electrophoresis was
run for 17 min at the constant output of 120 W using
the Power Pack 3000 source (Bio Rad). The agar plate
was cooled with running water.

Identification of standards and determination
of minimal inhibition concentrations (MIC)

Fresh standards of antibiotics (Sigma) were prepared
before each testing. The basic solutions, containing | mg
per 1 ml, were prepared with water [dihydrostreptomycin
(DHS), gentamycin (GEN), neomycin (NEO), tetracycline
(TC), chlortetracycline (CTC), chloramphenicol (CHL)],
phosphate buffer, pH 6.0 [benzylpenicillin (PEN)], phos-
phate buffer, pH 8.0 [streptomycin (STR)], or methanol
[ampicillin, (AMP), spectinomycin (SPC), oxytetracycline
(OTC), erythromycin (ERY), tylosin (TYL)]. The basic
solutions were diluted with 10% aqueous solution of low-
-fat dried milk. Five concentrations were prepared from
each basic solution so that the presumed MIC was in the
middle of the dilution series. MIC were calculated from
ten measurements of the given concentration and deter-
mined at the same time, under identical culture condi-
tions, in Petri dishes. A separate electrophoregram was
prepared for each antibiotic. Moreover, the standards
were identified in mixtures of 2 to 3 antibiotics at the
respective MIC. The obtained values were compared with
the Maximum Residue Limits (MRL) as defined currently
in the European Union legislation.

Bioautographic detection

The test strain Bacillus subtilis BGA, grown in
a medium containing 3.45 g peptone, 3.45 g enzymatic
casein hydrolysate, 5.1 g sodium chloride, 6.5 g agar,
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and 1.0 g potassium dihydrophosphate in 1 | distilled
water (pH adjusted to 8.0 with sodium hydroxide), was
used for the detection of the separated antibiotics. The
density of the spore suspension was adjusted to 10° per
I ml. 0.8 ml of the suspension were mixed into 75 ml
of the culture medium and poured onto the electro-
phoretic plate. After 18 hours of incubation in a lzbo-
ratory-made chamber at 30 °C, the distances between
the inhibition zones and the starting lines were mea-
sured in positive samples.

Identification of residual antibiotics in milk

Milk samples positive for antibiotic residues by
microbiological screening tests were pipetted onto the
clectrophoretic plates and identified along with the
standards of the presumed antibiotics.

Freeze-drying

Selected antibiotic standards al concentrations
10times lower than the respective MIC were freeze-
-dried (Lyovac GT 2, FINN-AQUA), and subsequently
reconstituted with water to 10% of the original volume
and identified electrophoretically.

RESULTS AND DISCUSSION

The results of the identification of the selected enti-
biotic standards are shown in Fig. . The highest mo-
tilities towards the anode were observed in benzyl-
penicillin and ampicillin, followed by tetracyclines,
gentamycin and neomycin. The migration speed to-
wards the catode increased in the following order of
antibiotics: chloramphenicol - streptomycin — dihydro-
streptomycin - tylosin — erythromycin — spectino-
mycin. It is evident from Fig. 1 that no resolution was
possible within the group of tetracycline antibiotics and
between gentamycin and neomycin. Identical values of
MRL have been laid down [(EEC) Regulations No.
2701/94] for all substances belonging to the tetracy-
cline group and therefore group-specific identification

©
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SPC ERY TYL DHS STR CHL NEO GEN TC OTC CTC AMP PEN

1. Identification map of antibiotics
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1. Mimimal inhibition concentrations and maximal residue limits of
antibiotics

Antibiotic MIC (pg/g) MRL (ng/g)
Benzylpenicillin 0.06 0.004
Ampicillin 0.25 0.004
Streptomycin 0.5 N.E.
Dihydrostreptomycin 0.2 0.2°
Spectinomycin 40 0.2
Gentamycin 0.06 N.E.
Neomycin 0.15 N.E
Oxytetracycline S 0.1
Chlortetracycline 1 0.1
Tetracycline 2.5 0.1
Erythromycin 0.01 0.04
Tylosin | 0.05
Chloramphenicol 20 no MRL

N.E. = No. MRL has been set so far
* = WHO/FAO Joint Expert Committee on Feed Additives

is satisfactory. Separation of mixtures of two (PEN +
STR) or three (DHS + NEO + PEN) antibiotic stan-
dards yielded identical results as far as the direction
and speed of migration of individual antibiotics were
concerned. The differences in motility of individual an-
tibiotics facilitated their separation and identification.
Under the given conditions, the electrophoretic separa-
tion of individual antibiotics (excepting GEN and
NEO) can be regarded as satisfactory. The decision in
the case of gentamycin and neomycin will depend on
the respective limits which have not yet been laid down
in the (EEC) Regulations. It is evident from Tab. I that
the obtained values of MIC comply with the (EEC)
Regulations only in the case of erythromycin (MIC
0.01 pg/g, MRL 0.04 pg/g) and dihydrostreptomycin
(MIC 0.2 ng/g, MRL 0.2 pg/g). Bacterial test strains that
are more sensitive to the individual antibiotics, such as
Bacillus stearothermophilus v. calidolactis for ben-
zylpenicillin (Cutting et al, 1995), or a modifica-
tion of the detection conditions, such as the adjustment
of pH to 6.0 for the identification of chlortetracycline
with Bacillus subtilis BGA (Hrdlicka, 1991) are
possible ways how to reach the required values of MIC.
It is also possible to increase the concentration of the
antibiotics in the samples by freeze-drying or extrac-
tion (Cutting et al., 1995). The detection limit for
chloramphenicol cannot apparently be reached under
the given conditions. Normally, chloramphenicol resi-
dues are not detectable with microbiological methods,
because 90% of the antibiotics are excreted in urine as
an inactive glucuronide (Koenen-Dierick et al,

1995). The results of determination of MIC with the
plate method were invariably higher than those of
the clectrophoretic separation. Benzylpenicillin alone
was detected in twenty and benzylpenicillin + neomy-
cin in two of the twenty two milk samples tested by
high-voltage electrophoresis. A tenfold increase was
rcached in the concentration of benzylpenicillin se-
lected to test the technique of concentration by freeze-
drying.

High-voltage electrophoresis is an effective alterna-
tive method of identification of antibiotic residues
demonstrated with microbiological screening methods.
Compared with the currently used low-voltage electro-
phoresis, the described variant is less time-consuming
and yields a better resolution of antibiotic mixtures.
The high-voltage electrophoresis is a suitable method
for the determination of antibiotic residues in spite of
certain limitations resulting from the use of microbio-
logical detection which does not comply with the cur-
rent Food and Drug Administration and EU regula-
tions. Indisputable merits of electrophoretic techniques
are casy processing of samples and effective separation.
According to the current EU legislative, our continuing
studies will concentrate on further electrophoretic tech-
niques, such as capillary electrophoresis/mass spec-
trometry or capillary electrophoresis with laser-induced
fluorescence detection.
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