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According to the Letter of Establishment, the Research Institute of Experimen-
tal Veterinary Medicine is the only veterinary research institution in the Slovak
Republic, the mission of which is to ensure the development of veterinary scien-
ces and research (mainly its applied branch). The RIEVM is involved in studies
into the health and diseases of animals, the prevention of diseases and inducing
active health in conventional and specialized herds on different types of farms
(from cooperative farms to small private or even family farms) managed under
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different soil and climatic conditions and in different production branches accord-
ing to the regional traditions and customs. General research projects are carried
out as well as special ones and superstructure consulting activities are offered.
Both research and consulting assistance to guarantee the full nutritive value and
hygienic inobjectability of raw materials and food of animal origin. The RIEVM
has developed its activities within the following branches: (1) microbiology,
epizootiology and immunology, (2) production, reproduction and hereditary
health disturbances, (3) ecotoxicology, animal and food hygiene.
The research and consulting activities include:

— projects of non-investment character within veterinary ecological studies, ela-
borated for companies and larger territorial entities

— monitoring of heterogenous substances in the production environment of farm
and free-living animals and in their organism as well as in feeds

— consulting activities including solution of topical veterinary health problems

— specific cytological and biochemical-genetic examinations for genotoxicity for
the aims of health heredity control

— foundation of a database of animal wastes from the aspect of environmental
hygiene

— database of the health, hygiene and veterinary-dietetic parameters of feeds for
farm animals

— testing of resistance to disinfectants, disinsectants and deratization agents

— special consulting in final DDD activities mainly in the eradication of focuses
of contagious and infectious diseases

Within the framework of special consulting, educational activities are of great
importance. In co-operation with the Institute of Postgraduate Veterinary Studies,
the Veterinary University and the Parasitological Institute of the Slovak Academy
of Sciences the RIEVM takes part in the postgraduate training of veterinary
surgeons. Education of ecologists of the District Veterinary Administrations has
become very intense. The research workers of the RIEVM not only give lectures
but also tutor postgraduate diplomas. Publishing of teaching aids and handbooks
for postgraduate studies and development of an information database in the field
of ecotoxicology are rather important. Since 1993 the RIEVM has been publish-
ing the Slovak Veterinary Journal. '

Co-operation with other Slovak institutions resulted in a certain degree of
integration within the Scientific-Research Association of Veterinary Sciences in
KoSice. Successful international co-operation can be reported with the following
institutions: Institute of Poliomyelitis and Viral Encephalitis (Moscow), Moredun
Research Institute (Edinburgh), Rowett Research Institute (Aberdeen), INRA
(Clermont-Feraud-Theix, France), Research Institute of Feed Supplements and
Veterinary Drugs (Jilové u Prahy, Czech Republic).
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In 1988, co-operation in the development of biotechnologies in veterinary
sciences was started with the University of Veterinary Medicine in Budapest and
the Agricultural Biotechnology Center in G6do1l6.

IMPORTANT RESULTS OF RESEARCH IN 1993

Optimized rapid tissue culturing test for in vitro titration of a rabies virus
vaccination strain

A rapid tissue culturing test for in vitro titration of a rabies virus vaccination
strain and primoisolation of street strains was modified and optimized.

The effectiveness of both modifications of the RTGCIT tests was verified in
comparative experiments using the in vitro intracerebral murine inoculation test
(MIT).

The advantage of the tests is that they do not demand much time for analysis
and reading of the results (24—48 h) after infection or preparation of the sample
for examination. In vitro tests appear to be at least as sensitive or even more
sensitive than MIT, they are much cheaper and more suitable from the ethical
and ecological viewpoints.

Inactivated, concentrated and purified antirabic cell vaccine for farm animals

A procedure of preparing a second generation antirabic vaccine was developed
and the effectiveness of the vaccine verified. The parameters of the newly deve-
loped vaccine greatly comply with the international standards set for this type of
biopreparations. The properties of the vaccine surpass those of foreign commer-
cial preparations; the vaccine has a very good immunogenic activity and its
areactogenicity follows from the utilization of a metabolizable lipoid adjuvans
that has been developed in our laboratories.

The economic effectiveness of the vaccine consists in decreasing payments for
imported vaccines by ensuring the production of a domestic vaccine, the proper-
ties of which surpass those of the former in the protection of both animals and
man from rabies.

Antiserum against a type A staphylococcal enterotoxin

At present, the antiserum against a type A staphylococcal enterotoxin (anti-
SEA) can be used to protect the consumer since this is the most common type
having the most serious effects. This antiserum is the starting component for the
preparation of a set intended to determine A, B, C and D staphylococcal entero-
toxins.
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Nutritional additive stimulating the production and health in the young of
ruminants

A new preparation was developed to stimulate the digestive tract microflora
in the young of ruminants; it positively affects production parameters and health.
At in vitro testing of several variants that contained nutrients and growth factors
of rumen bacteria, the optimum composition proved to contain 20% dried centri-
fuged milk, 20% glucose, 10% ascorbic acid, 40% soybean pepton and 10% yeast
autolysate and had a stimulatory effect upon all metaboli groups of rumen bac-
teria observed.

Observation of the effects of the preparation upon selected indices of the .
immunoprotein profile in experimental calves revealed increased total protein,
albumin and total immunoglobulin levels in the serum, however, the differences
were not significant.

The mean daily weight gain of the experimental calves was by 8.72% higher
than that of the control animals. The nutritive preparation positively influenced
the functional development of the digestive tract and the macroorganism as
a whole.

Use of monoclonal antibodies in increasing the quality and speed of detecting Str.
agalactiae

B-streptococci (Str. agalactiae) can be identified using specific monoclonal
antibodies (MA) developed by a hybridoma technique. An ELISA method has
been developed that is suitable to detect a group-specific polysaccharide in im-
mobilized Str. agalactiae cells on a solid phase. This method can serve as a final
test which on the basis of an antigen categorizes “problematic* streptococci as
belonging to group B.

Automated system of evaluating feed quality and quantity

A computer-controlled automated evaluation system has been designed for the
laboratory analyses of feeds; it employs optimized selection of digestibility co-
efficients in order to calculate the energetic value of the individual feed compo-
nents. The program is linked to the subsequent automated elements of controlled
nutrition.

The economic effectiveness of the project is ensured by the activities of the
agrolaboratory and the increased precision of feed quality determination. Imple-
mentation of the system brings about an economic effect that becomes evident
in savings of up to 0.9-6.8 Sk per dairy cow and day, depending on the hygienic
level of the farm where the system is employed.

634 Vet. Med. — Czech, 39, 1994 (11): 631-636



Controlled reproduction of farm animals

Knowledge has been collected about the effects of repeated Folicotropin ad-
ministration in the early puerperium of ewes upon thyroxin, triiodothyronin,
oestradiol 17-B and progesterone levels. Observing the interdependence of the
given parameters in experimental animals a significant positive correlation was
determined between T4 and E3 levels on day 14 after parturition. In the controls,
significant results were only recorded in the correlation of T3 and T4 mainly
during the second half of the observation period.

Investigation of changes in the cytological picture of vaginal smears and in
the blood levels of ovarian hormones revealed a decrease of parabasal cell counts
between days 1 and 7 after parturition with a subsequent increase up to day 14
and a maximum on day 42 p.p. A negative correlation between oestradiol levels
and parabasal cell counts was observed on days 4 and 42 p.p., whereas a positive
correlation between progesterone levels and basal and parabasal cell counts was
observed on day 42 p.p.

Early pregnancy diagnosis has lead to remarkable results from day 26 of
pregnancy on, when pregnant and non-pregnant sows could be differentiated.
Under operational conditions the interval between day 36 and 50 of pregnancy
proved to be the most suitable one for early pregnancy diagnosis. In view of the
exactness of the examination this is the time when most pregnancies are detected.

Diagnostic kit for wheat protein determination in heat-processed meat products

This kit is intended for use in the supervision of production (adherence to
production standards) and enables to detect wheat meal in heat-processed meat
products.

The most important issue with this examination is the protection of the con-
sumer and the control of keeping to the prescriptions of cooked sausage produc-
tion.

The kit is highly effective, causing a decrease of expenditures. The costs of
one examination amount ot about 300 Sk with an imported kit but to less than
30 Sk with the domestic one.

Methods of environmental sanitation in the eradication of foci of epidemics in
farm animals

These methods are based on concrete technologies and procedures of focal
epidemics sanitation, i.e. focal disinfection, disinsection and deratization. They
include the most recent chemical preparations permitted in DDD activities in
animal production on the territory of Slovakia.
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Proposal for the Statute of the “Emergency veterinary sanitation groups*

The proposal is based on a method of constituting emergency veterinary sani-
tation groups as an executive organ of the State Veterinary Administration that
would be in charge of the sanitation of dangerous animal epidemic foci. The
statute also defines the activities and the extent of the material and technical
background of these groups.

A system of speeding up the innovation process in veterinary laboratory diagnostics

A material has been elaborated that includes methodical issues as well as
a survey of infectious diseases of animals in Slovakia. On the basis of these data
the State Veterinary Administration of the Slovak Republic is cooperating in the
formulation of agreements on collaboration with the reference laboratories and
divisions of the State Veterinary Institute, e.g. in Zvolen, Nitra, Dolny Kubin,
Prelov, etc.

I. Maracek, P. Nad', G. Gréserovad
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Vet. J., XIX, 1994, 3: 101-104.

SLANINA, L. - NAGY, O. - SEDOVIC, M. - KADERIAK, J.: Experimentdlna
paroxyzmélna hemoglobintiria teliat a jej dosah na hematologicky a acidobazicky
profil (Experimental paroxysmal haemoglobinuria in calves and its effect on blood
and acid-base indices). Vet. Med. — Czech, 38, 1993, 8: 459-466.

SEDOVIC, M. - NAGY, O. — SLANINA, L.: Experimentélna paroxyzmélna hemo-
globintiria teliat a vybrané biochemické ukazovatele v krvi a moci (Experimental pa-
roxysmal haemoglobinuria in calves and selected biochemical indices in the blood
and urine). Vet. Med. — Czech, 38, 1993, 8: 467-475.

SUTIAKOVA, I. - DALLIOVA, K. - SUTIAK, V. - PDAKOVA, N.: Izoenzymy
laktitdehydrogendzy u plemennych oviec a barancekov (Isoenzymes of lactate de-
hydrogenase in pure- and crossbred ewes and rams). Vet. Med. — Czech, 38, 1993,
10: 609-617.

SUTIAKOVA, I. - DALLIOVA, K. - HOLECKOVA, B. - PJAKOVA, N. - SUTI-
AK, V.: Stidium lakt4t-dehydrogendzy krvnej plazmy dojnic v spidovej oblasti Vy-
chodoslovenskych Zeleziarnf (Observations of plasma lactate dehydrogenase activity
in dairy cows kept in the proximity of the East Slovakian Iron Works). PoInohospo-
dérstvo, 39, 1993, 10: 830-839.

VASIL, M. - STEGENA, B.: K ekonomickej efektivnosti reprodukéného procesu (Eco-
nomic effectiveness of reproduction process). Vet. Med. — Czech, 38, 1993, 1: 1-14,
VASIL, M.: Kontrola infekénych mastitid v chove dojnic pri vyuZiti antimikrobiélnej
terapie (Control of infectious mastitis on a dairy farm using antibiotic treatment).
Biopharm., 1-2, 3—4, 1993: 41-50.

VASIL, M.: Terapeutick4 t¢innost intramammarnych pripravkov Alpedrol (Lé&iv4),
GAMARET (Lécivd), Oxaclen foam (Galena), Chronicin foam (Galena) a Oxymyko-
in foam (Galena) pri lie¢be mastitid dojnic (Effectivity of the intramammary prepa-
rations Alpedrol, Gamaret, Oxaclen foam, Chronicin foam and Oxymycoin foam in
the treatment of mastitis in dairy cows). Biopharm., 1-2, 3—4, 1993: 51-57.
VASIL. M.: Redukcia hladiny premorenia mastitidami v stdde dojnic lie€bou pocas
lakticie (How to decrease herd infestation with mastitis by treatment during lacta-
tion). Biopharm., 5-6, 1993: 125-130.
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VASIL, M.: VyuZitie Oxaclenu foam a Syntarpenu 600 pri ovplyviiovani hladiny
premorenia infekénymi mastitidami v obdobi zasuSenia a dvoch tyZdfiov po porode
(The use of Oxaclen foam and Syntarpon 600 in affecting the rate of infestation with
mastitis during the dry period and at two weeks after parturition). Biopharm., 5-6,
1993: 131-135.

VILCEK, S. - DELIOVA, 1. - FORGAC, O. - STROJNY, L. - HARVAN, M. -
BENKO, G.: Detekcia bovinného herpesvirusu-1 metédou dot-blot hybridizécie (De-
tection of bovine herpesvirus-1 by the dot-blot hybridization method). Vet. Med. -
Czech, 38, 1993, 4: 193-202.

VRTIAK, J. O. - MARACEK, I.: Niektoré vyznamné imunitné aspekty reprodukcie
(Some important immune aspects of reproduction). Pofnohospodarstvo, 40, 1994, 3:
219-237.

ZITNAN, R. - BOMBA, A. - SOMMER, A. - KOLODZIEYSKI, L.: Development
of rumen metabolism and ruminal epithelium in lambs (Vyvoj bachorového metabo-
lizmu a bachorového epitelu u jahniat). Arch. Anim. Nutr., 45, 1993: 227-233.

ZITNAN, R. - GALLO, J. - BOMBA, A. - GALLO, M. - SOMMER, A.: Uroveii
bachorovej fermentacie vykrmového dobytka v obdobi prechodu zo zimného kfmenia
na pasu a v dalsich cykloch pasenia (The level of rumen fermentation in beef cattle
in the period of transition from winter feeding to grazing and in the subsequent cycles
of grazing). Zivo&. Vyr., 38, 1993, 8: 705-714..

ZITNAN, R. - GALLO, J. - GALLO, M. - BOMBA, A. - SOMMER, A.: Vybrané
biochemické ukazovatele dusikového a energetického metabolizmu v plazme a krvi
vykrmovych by€kov v obdobi prechodu na paSu (Some biochemical parameters of

nitrogen and energy metabolism in the plasma and blood of beef bullocks in the
grazing season). Vet. Med. — Czech, 38, 1993, 9: 521-529.

ZITNAN, R. - BOMBA, A. - LAUKOVA, A. - SOMMER, A. - VENGLOV-
SKY, J. - BINDAS, L..: The effect of diet composition on the development of rumen

digestion in lambs (Vplyv zloZenia kfmnej ddvky na vyvoj bachorového trdvenia
u jahniat). Arch. Anim. Nutr., 45, 1993: 161-171.

ZBORNIK VEDECKYCH PRAC UEVM, IX, 1993

BEKEOVA, E. - KRAINICAKOVA, M. - HENDRCHOVSKY, V. - MARACEK, L.:
Koncentricia tyroxinu, trijédtyroninu, 17 beta-estradiolu a progesterénu u bahnic
oSetrenych dirigestranom (inj. SPOFA) v prvych diioch po pdrode (Thyroxin, triio-
dothyronin, oestradiol 17-beta and progesterone concentrations in ewes after treat-
ment with Dirigestran (inj. Spofa) in the first days after parturition). pp. 231-244.

BELICKOVA, E. - GRIEGER, C.: Prehfad o priamych metédach diagnostiky stafy-
lokokovych enerotoxinov (A survey of direct diagnostic methods of staphylococcal
enterotoxins). pp. 151-158.
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BELICKOVA, E. - PAZAKOVA, J.: Vyskyt plesne Geotrichum candidum v bryndzi
a v surovinich pouZivanych na jej vyrobu (Occurrence of the mould Geotrichum
candidum in processed sheep’s milk cheese and raw materials used for production of
the latter). pp. 145-150.

BIRES, J. - BARTKO, F. - JUHASOVA, Z. - KOVAROVA, E. - JESENSKA, M. -
WEISSOVA, T.: Distribicia fluéru a hlinfka v makkych tkanivdch hospodérskych
a vofne Zijucich zvierat z exponovanej oblasti hlinikdrne (Distribution of fluorine and
aluminium in the soft tissues of farm and free-living animals in the vicinity of an
aluminium plant). pp. 181-190.

BIRES, J. - KOVAROVA, E. - JUHASOVA, Z. - WEISSOVA, T. - KOVALCI-
KOVA, H.: Dynamika rizikovych prvkov v krvom sére oviec v z4vislosti od plemen-
nej prislu$nosti a veku (Dynamics of risk elements in the blood serum of sheep and
its dependence on breed and age). pp. 167-180.

CERNA, S. - VALASEKOVA, N. - JURANIOVA, E. — PASTIERIKOVA, A. -
BUDAY, L. - JURSIK, J. - FRANTOVA, H.: Plazmatick4 koncentrécia ketol4tok
ako indikétor stavu energetického metabolizmu dojnfc (Plasma levels of ketone
bodies as an indicator of energetic metabolism in dairy cows). pp. 121-138.

ELECKO, J.: Analyza redukcie mastitid dojnic v priemernych chovatelskych pod-
mienkach (Analysis of the reduction of mastitis in dairy cows under average breeding
conditions). pp. 105-112.

FORGAC, O. - VILCEK, $.: Syntéza a vyuZitie derivitov biotinu na hybridiz4ciu
nukleovych kyselin (Synthesis of biotin derivatives and their use for nucleic acid
hybridization). pp. 113-120.

HEINRICHOVA, K. - STACHOVA, M.: Izol4cia a &iastoén4 charakteriz4cia pekti-
nolytickych enzymov izolovanych z Clostridium lochneadii (Isolation of pectinolytic
enzymes from Clostridium lochneadii and their partial characterization). pp. 87-98.

HOLECKOVA, B. - PHAKOVA, M. - DALLIOVA, K. - SUTIAKOVA, 1.: Sledo-
vanie chromozémovych abericii u dojnic v spddovej oblasti hutnickeho kombinétu
(Observations of chromosome aberrations in dairy cows in the vicinity of a metallur-
gical plant). pp. 99-104.

HURNA, E.: Vyuzitie in vitro metéd na zisfovanie cytotoxicity chemickych l4tok
(The use of in vitro methods in cytotoxicity assays of chemical substances). pp.
139-144.

JACKOVA, A. - PLEVA, J. - SIKLENKA, P.: Priebeh methemoglobinémie a trans-
rendlny prestup dusitanov a du¢nanov u teliat po perorélnej aplikdcii vysokych ddvok
dusitanu a dusi¢nanu (The course of methaemoglobinaemia and transrenal passage of
nitrites and nitrates in calves after peroral administration of increased nitrite and
nitrate doses). pp. 199-206.

JONECOVA, Z. - STACHOVA, M. - KMET, V.: Ovplyviiovanie bachorove;j fer-
mentécie in vitro suplementom na béze Zivych kvasiniek Yea-Sacc (Alltech) (In vitro
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affection of ruminal fermentation with Yea-Sacc (Alltech), a supplement based on
live yeasts). pp. 77-86.

KOCISOVA, A. - PETROVSKY, M.: Vyskyt rezitentnych kmefiov muchy domécej
(Musca domestica L.) k vybranym druhom insekticidov v lokalite okresu KoSice-vi-
diek (Prevalence of insecticide-resistant housefly (Musca domestica L.) strains in
piglet houses of the district KoSice-vidiek). pp. 159-166.

KOTTFEROVA, J. - KORENEKOVA, B.: Vplyv rizikovych chemickych prvkov na
mliekdrensku kultiru Streptoccocus lactis (Effects of risk elements on dairy cultures
of Streptococcus lactis). pp. 47-54.

KRAINICAKOVA, M. — BEKEOVA, E. - MARACEK, 1. - HENDRICHOVSKY,
V.: Dynamické zmeny niektorych hematologickych parametrov v ¢ase synchroniza-
cie, insemindcie a gravidity oviec (Dynamic changes of some haematological indices
during oestrus synchronization, insemination and pregnancy). pp. 245-256.

LAZAR, L.: Rast a v§voj folikulov v rdznych $tddiich pohlavného cyklu krdv (Growth
and development of follicles in different stages of the sexual cycle in cows). pp. 67-76.

MAKOOVA, Z. - ROSIVAL, I. - MISKO, J. - KOCIS, J.: Vplyv rézneho prijmu
N-l4tok na proteolyticki ¢innost u bazantov (Effects of the intake of various levels
of N-substances on proteolytic activity in pheasants). pp. 29-36.

MARACEK, I. - HENDRICHOVSKY, V. - BODNAR, V. - LAZAR, L.: Najvacs{
zrejuci, neatreticky tercidrny folikul vajecnikov oviec v priebehu selekcie po podanf{
cloprostrenolu v lutedlnej fdze pohlavného cyklu (The largest non-atretic tertiary
follicle of sheep ovaries during selection after cloprostenol treatment in the luteal
phase of the sexual cycle). pp. 55-66.

MARCIN, A. - SMUTNY, J. - BELICKOVA, E. - SIKLENKA, P. - KMET, V.:
Elektroforetickd diagnostika proteinov v bachorovej tekutine (Electrophoretic diagno-
sis of proteins in ruminal fluid). pp. 37-46.

NAGY, O. - SLANINA, L. - SEDOVIC. M.: Stidium acidob4zy u teliat so zamera-
nim na odber, riedenie krvi a’ druhovi telesni teplotu (Studies into the acid-base
balance in calves with special regard to blood sampling and dilution as well as body
temperature of the species). pp. 7-20. .
NAGY, O. - SLANINA, L. - SEDOVIC, M. - CEPA, M.: Acidobazicky stav pri
respiranom syndréme teliat (Acid-base balance during the respiratory syndrome in
calves). pp. 21-28.

NEMCOVA, R.: Priprava a regenericia protoplastov u bachorovych lactobacilov
(Preparation and regeneration of protoplasts in ruminal lactobacilli). pp. 207-215.
SIKLENKA, P. - JACKOVA, A.: Zligeniny NOx z aspektu syntézy bielkovin v me-
tabolizme hovédzieho dobytka (NOx compounds from the viewpoint of protein syn-
thesis in the metabolism of cattle). pp. 191-198.

SKALKA, J.: Vplyv poddvania magneticky upravenej vody na kvalitu médsa nosnic
a liahnivost ndsadovych vajec (Effects of the administration of magnetically proces-
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sed water on meat quality in laying hens and on the hatchability of hatching eggs).
pp. 223-230.

VASIL, M.: Skisenosti s Chronicinom foam (Galena) pri redukcii hladiny premorenia
mastitidami v stdde dojnic liecbou pocas lakticie (Experience with the control of mastitis
in dairy cows by Chronicin foam (Galena) treatment during lactation). pp. 215-222.

ZBORNIK VEDECKYCH PRAC UEVM, X, 1994

BARAN, M. - MAKOOVA, Z. - SKALICKA, M.: Mykologick4 a mykotoxikolo-
gickd kontamin4cia obilnfn v naSich podmienkach (Mycological and mycotoxicolo-
gical contamination of grains in Slovakia). pp. 159-170.

BEKEOVA, E. - KRAINICAKOVA, M. - HENDRICHOVSKY, V. - MARA-
CEK, L: Tyroxin, trijodtyronin, 17-beta-estradiol a progesteron po navodeni ruje
u bahnic pocas sezénnej anestrie (Thyroxine, triiodothyronine, oestradiol 17-beta and
progesterone after oestrus induction in ewes during seasonal anoestrus). pp. 135-148.
BELICKOVA, E. - GRIEGER, C.: Termorezistencia baktérif Staphylococcus aureus
z hladiska tepelného oSetrovania mlieka (Heat resistance of Staphylococcus aureus
bacteria from the viewpoint of heat processing of milk). pp. 187-194.

BOMBA, A. - BALUN, J. - POLACEK, M.: Oplyviiovanie acidity slezu z aspektu
prevencie a terapie traviacich portich (Abomasal acidity control from the viewpoint
of the prevention and treatment of digestive disturbances). pp. 117-126.
HAVRILA, A.: Spotreba syrov v CSFR a jej zdvislost od ceny a prijmu obyvatefov
(Cheese consumption in the CSFR and its dependance on prices and on the
inhabitant’s income). pp. 195-208.

HURNA, E. - HOLECKOVA, B. - SUTIAKOVA, I.: In vitro metédy na zisfovanie
cytotoxicity chloramfenikolu (/n vitro methods for determining the cytotoxicity of
chloramphenicol). pp. 111-116. “

JACKOVA, A. - PLEVA, J. - SIKLENKA, P.: Vplyv dusi¢nanovej z4fa%e na rezidu4
v mise a orgdnoch (The effect of nitrate load on residues in meat and organs). pp.
67-76.

KORENEKOVA. B. - KOOTTFEROVA, J. — KORENEK, M.: Zisfovanie zmien
titracnej kyslosti po pridavku dusitanov do mlieka s jogurtovou bakteridlnou kultirou
(Determination of titration acidity changes after the addition of nitrites to milk con-
taining a youghurt bacterial culture). pp. 215-226.

KOTTFEROVA, J. - KORENEKOVA, B.: Zmeny kysacej aktivity mliekdrenskej
kultiry Lactobacillus helveticus i¢inkom rizikovych prvkov (Risk elements cause
changes in the acidifying activity of the Lactobacillus helveticus dairy culture). pp.
209-214.

KRAINICAKOVA, M. - BEKEOVA, E. - MARACEK, 1. - HENDRICHOVSKY,
V.: Vplyv syntetického GnRH na cytologicky obraz po$vového steru v puerperdlnom

Vet. Med. — Czech, 39, 1994 (11): 637-648 645



obdobf{ bahnic (The effects of synthetic GnRH on the cytological picture of vaginal
smears in the puerperium of ewes). pp. 27-40.

LAZAR, L. - LENARD, J. - KORENEKOVA, B. - KOTTFEROVA, J.: Prezivatel-
nost a penetra¢nd schopnost by¢ich spermif v cervikdlnom hliene krdv v zédvislosti od
krystalizdcie a koncentricie tfazkych kovov (Survival and penetrating ability of bulll
sperms in the cervical mucus of cows in dependence on heavy metal crystallization
and concentration). pp. 127-134.

MARACEK, 1. - HENDRICHOVSKY, V. - BEKEOVA, E. - KRAINICAKO-
VA, M. - TATAR, M.: Zmeny epitelov endometria oviec po podani gonadoliberfnu
(Changes of the endometrial epithelium in ewes after gonadoliberin treatment). pp. 17-26.
MARCIN, A. - BELICKOVA, E. - SIKLENKA, P.: Met6da imunologickej kvanti-
fikacie pSenicnej miky v tepelne spracovanych mésovych vyrobkoch (Immunological
quantification of wheat flour in heat-processed meat products). pp. 149-157.
PAZAKOVA, J. - BELICKOVA, E.: Vplyv koncentricie vodikovych iénov na pleseii
Geotrichum candidum (The effects of hydrogen ion concentrations on the mould
Geotrichum candidum). pp. 171-185.

PLACHY, P. - JURIS, P. - PLACHA, L.: Vplyv aerébnej oxid4cie primarnych kalov
z Cistiarni odpadovych vod na preZivanie vaji€ok Toxocara canis a Ascaris suum
v laboratérnych podmienkach (The effects of aerobic oxidation of primary sludges
from wastewater treating plants on the survival of Toxocara canis and Ascaris suum
eggs under laboratory conditions). pp. 49-58.

SIKLENKA, P. - BELICKOVA, E. - JACKOVA, A. - KRAINICAKOVA. M.:
Odbiiranie NOx ldtok v organizme bahnic v obdobi puerpéria (Degradation of NOx
substances from the organism of ewes in the puerperal period). pp. 41-48.
SKALKA, J.: Vplyv dlhodobej konzumicie magneticky upravenej vody na zdravotny
stav a tZitkovost dojnic (The effects of long-term consumption of magnetically pro-
cessed water on the health and yield of dairy cows). pp. 59-66.

SUTIAKOVA, I. - TIMKOVA, J.: Stanovenie mikrojadier v stimulovanych perifér-
nych lymfocytoch hovidzieho dobytka s vyuZitim cytochalasinu B (Determination of
micronuclei in bovine stimulated peripheral lymphocytes using cytochalasin B). pp.
105-110.

TIMKOVA, J. - LESNIK, F.: Amplifikdcia plazmidu SP64 s inzertom provirusu BLV
(SP64 plasmid amplification with a BLV provirus insert). pp. 97-104.

VASIL, M. - Van RIJ, H.: MoZnosti ovplyvnenia hladiny premorenia mastitidami
u dojnic v zasuSeni intramammarnou liecbou (Possibilities of influencing the occur-
rence of mastitis in dry-standing dairy cows by intramammary treatment). pp. 89-96.
VENGLOVSKY, J. - JURIS, P. - PACAJOVA, Z. - CHANDOGA, P. - VARGO-
VA, M. - PLACHY, P.: Vplyv roznych spésobov fermentécie hnojovice osipanych
za laboratérnych podmienok na preZivanie modelovych patogénov (Different labora-
tory methods of porcine liquid manure fermentation and their effects on model
pathogen survival). pp. 7-16.
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VRTIAK, O. J. - SOKOL, J. - SVRCEK, §.: Bovinn4 lentivfrusov4 imunitn4 nedo-
statoénost (Bovine lentiviral immune deficiency). pp. 77-88.

ZAVERECNE SPRAVY UEVM, 1993

BARAN, M. a kol.: Mykologickd kontamindcia kukurice aflatoxinom B; a ndvrh
dekontamindcie (Mycological contamination of corn by aflatoxin B; and a proposal
for decontamination). Grant 06.

BELICKOVA, E. a kol.: Vypracovanie systému kontroly a zabezpe&enia zniZovania
mikrobiologickej z4(aZe potravin (Elaboration of a system of controlling and decreas-
ing the microbial load of foods).

BOMBA, A. a kol.: Vyvoj nutricného pripravku na stimuldciu produkcie a zdravia
mlidat preZivavcov (Development of a nutritional preparation that would stimulate
the production and health of ruminant young).

BOMBA, A. a kol.: VyuZitie gnotobiolégie pre vypracovanie stimulaénych metéd
ndstupu a rozvoja bachorového typu travenia mlddat preZivavcov a ziskanie gnoto-
biontov pre experimentélne tcely (The use of gnotobiology in elaborating methods
for the stimulation of the onset and development of rumen digestion in ruminant
young. Obtaining gnotobiotes for experimental purposes). Grant 01.

DELIOVA, I. a kol.: Infekénd bovinn4 rinotracheitida — posiidenie stavu imuno-
kompetencie, vyuZitie molekuldrno-genetickych metéd pre terénnu diagnostiku
(Infectious bovine rhinotracheitis-assessing immune competence, the use of molecu-
lar-genetic methods in field diagnosis).

HENDRICHOVSKY, V. a kol.: Tvorba materi4lno-technickych predpokladov zaisto-
vania prevencie a terapie reprodukénych portch preZivavcov a osfpanych (Ensuring
material and technical presuppositions for the prevention and treatment of reproduc-
tive disturbances in ruminants and swine).

LESNIK, F. a kol.: VyuZitie antigénov pri EBL na jej prevenciu a diagnostiku (The
use of antigens in EBL for prevention and diagnostics).

MARACEK, I. a kol.: Veterinirna kontrola a biotechnolégia riadenej reprodukcie
v interakcii k vyZive preZiivavcov. (Veterinary control and biotechnology of control-
led reproduction in interaction with ruminant nutrition). Grant 02.

MARCIN, A. a kol.: Detekcia cudzich druhov rastlinnych protefnov v potravinich
Zivocisneho poévodu (Detection of foreign plant proteins in foods of animal origin).

NAD, P. a kol.: Névrh na zlepSenie monitoringu cudzorodych l4tok v pofnohospo-
darstve (A proposal for improving the monitoring of heterogenous substances in
agriculture). Grant 03.

NAD, P. a kol.: Automatizované vyhodnocovanie nutri¢nej hodnoty a dietetickej
nezdvadnosti krmf{v podla aktudlnych laboratérnych analyz a disponibilnych kfmnych
zdrojov (Automated evaluation of the nutritive value and dietetic unobjectability of
feeds according to recent laboratory analyses and available resources).
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ROSIVAL, 1. a kol.: Vplyv vyZivy zvierat na obranyschopnost vo¢i chorobdm a ni-
ektoré regula¢né mechanizmy organizmu (The effects of nutrition upon resistance to
diseases and some regulatory mechanisms of the organism). Grant 05.

SULIOVA, J. a kol.: Vypracovanie postupu pripravy purifikovanej, koncentrovanej
antirabickej vakciny s olejovym adjuvansom pre doméce zvieratd (The process of
preparing a purified, concentrated antirabic vaccine with oil adjuvant for farm ani-
mals). .

SUTIAKOVA, 1. a kol.: Prevencia chordb zvierat a riadenie ich produké&ného zdravia
z genetického aspektu (The prevention of diseases and control of productive health
in animals from genetic aspects).

VARGOVA, M. a kol.: Likvidécia pouZitého obalového materidlu lietfv, réznych
biopripravkov a ochrannych pracovnych pomécok veterindrneho lekédra a nfm pouZf-
vanych chemikélif (How to dispose of wrapping material, medical products, biopre-
parations and working clothes of the veterinary surgeon and chemicals he uses).
VASIL, M. a kol.: Inovicia preventfvnych a timiacich protimastitfdnych metéd pre
rozne ekosystémy preZivavcov v novych podmienkach chovu najmi oviec a kéz
(Innovation of preventive and suppressive antimastitic methods for different ruminant
ecosystems under the new breeding conditions mainly of sheep and goats).
VENGLOVSKY, J. a kol.: Tvorba systému test4cie a vyberu prostriedkov na asani-
ciu pri vyskyte nebezpe¢nych nékaz a pri likviddcii ohniska ndkazy (A system of
testing and selecting means for sanitation at the occurrence of dangerous infections
and at eradicating the infectious focus).

ZAVADOVA, J. a kol.: Zdokonalenie laboratérnej diagnostiky besnoty a titricie vi-
rusu besnoty (Improvement of the laboratory diagnosis of rabies and titration of the
rabies virus).

P. Nad, G. Gréserovd and A. Ruzikovad
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INTERNATIONAL SCIENTIFIC AND TECHNICAL
CO-OPERATION IN 1993

BILATERAL SCIENTIFIC AND TECHNICAL CO-OPERATION

A bilateral understanding on scientific, research, technical and developmental
co-operation between the Research Institute of Experimental Veterinary Medicine
and the Institute for Animal Sciences of the Agricultural Biotechnology Center
in G6dolld has been signed for the years 1991-1996. Last year, co-operation in
the implementation of biotechnical and biotechnological methods also continued
with the Veterinary University of Budapest. Two posters were presented and one
comprehensive lecture held at the IXth round-table conference on animal bio-
technologies at the Pannonian Agricultural University in Mosonmagyarovar.
A manuscript entitled “Serum progesterone levels after biotechnological control
of oestrus and ovulation in sheep* has been submitted and will be published in
English in the journal “Pofnohospodérstvo* (Agriculture). At the scientific confe-
rence “Biotechnologies and biotechniques in agriculture and in the protection of
environment* that was held in KoSice between June 24 and 25, 1993, scientists
of the collaborating organizations presented 5 lectures. On this occasion further
contacts were established with scientific workplaces in Olsztyn and Krakow
(Poland), as well as with Ukraine.

On the basis of a bilateral agreement two research projects (E02 and E03)
were included in the collaboration with the WHO Research Centre at the Institute
of Poliomyelitis and viral encephalitis of the Russian Medical Academy in
Moscow. International co-operation in this field is also supposed to be established
with the WHO Reference Centre for Rabies at the Institute Pasteur in Paris, the
State Institute for Sera and Vaccines in Kopenhagen and the WHO Collaborating
Centre for Rabies Surveillance and Research at the Federal Research Centre for
Virus Diseases of Animals in Tiibingen, Germany.

Collaboration with the Moredun Research Institute in Edinburgh comprised
the grant project “Effect of animal nutrition upon defense abilities against dise-
ases and some regulatory mechanisms of the organism*, contacts with the team
of Drs. N. Suttle, D. Jones and L. Stevenson who have been studying the immune
system and the interrelations between immunity and mineral and vitamin surplus
or deficiency for a considerable time. The aims of the project, the suitability of
the methods employed and the timing of experiments have been discussed and
experience exchanged.

The Department of Gnotobiology and Diseases of the Young and the Rowett
Research Institute in Aberdeen (Scotland) collaborate on a common project
concerning gnotobiotic lambs. Upon invitation of Dr. R. J. Wallace, Dr. A.
Bomba, CSc., visited the Rowett (September 16-October 10, 1993). During this
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visit the results of an experiment focusing on the effects of the complexity of

digestive tract microflora upon the level of digestive processes and the metabolic

profile in lambs were evaluated. The lambs used in this experiment were inocu-
lated by strains kindly provided by Dr. R. J. Wallace. The possibility of launching

a project studying the interactions of intestinal microflora was discussed with Dr.

C. S. Stewart. Another common project is being negotiated with the directors of

both Institutes. Dr. A. Bomba, CSc., read a lecture on gnotobiotic lambs and

sucklings, became acquainted with new laboratory methods and established
working contacts with leading scientists of that Institute.

The Department of Animal Hygiene has established international co-operation
with the following institutions:

— Institut fiir Tiermedizin und Tierhygiene mit Tierklinik of the Hohenheim
University in Stuttgart (Prof. D. Strauch; the common problem concerns waste
hygienization);

— Veterinary Faculty of the Ljubljana University (Prof. M. Amon - collaboration
in the field of zeolite utilization);

— Veterinary Faculty of the Zagreb University (Prof. Asaj — co-operation in the
field of DDD);

~ University of Chemical Technology in Prague, Institute of Solid Substance
Chemistry (zeolite utilization).

Cooperation of the above department with these establishments has not yet
been institutionalized.

PARTICIPATION IN INTERNATIONAL PROGRAMMES AND SCIENTIFIC
AND TECHNICAL PROJECTS

Contact negotiations took place with several foreign workplaces. Formality
the agreements have not yet been settled.

EVALUATION OF OFFICIAL JOURNEYS

The official journeys of the Institute’s employees took place in agreement with
the preceding activities, contacts and possibilities and within the aims of the
Institute.

The countries visited:

Czech Republic (14 scientists, altogether 20 journeys);
Hungary (8 scientists, altogether 12 journeys);
Slovenia (1 scientist, 2 journeys);

The Netherlands (1 scientist, 1 journey);

Greece (1 scientist, 1 journey);

England (1 scientist, 1 journey).
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In addition, a long-term study-stay for one scientist in England was funded by

the host institution.

Aims of the journeys:

In most cases the trips were aimed at presenting own results either through the

lectures or posters. Twelve trips did not include an active presentation in the

public: they were aimed at getting acquainted with modern laboratory methods
what is essential for the development of the scientific and research activities of
our Institute. These methods included: innovated preparation and digestion of
samples for atomic absorption spectrophotometry, methods for in vitro testing of
the harmfulness of chemical substances, methods in immunochemistry, cell
immunology, molecular biology and immune histochemistry. Within a project
examining the genetic polymorphism of milk proteins in our breeds of sheep and
goats consultations and laboratory work were carried out that focused on the
isolation and identification of alpha S1 casein alleles by the PCR technique.

Information has been compiled on alternative methods of producing veterinary

biopreparations used in the prevention of animal health.

Altogether 16 contributions were presented at international meetings, 7 of
them in the Czech Republic, 6 in Hungary and one in Slovenia, Greece and
England, respectively. The environment was actually dealt with in 8, i.e. 50% of
the contributions; reproduction, manipulation of rumen microflora, gnotobiology
and immunology were the topics presented in 4, 2, 1 and 1 lecture/poster,
respectively.

The benefits of the journeys:

— Presentation of results and the level and stage of definition of a given problem
in the Slovak Republic.

— Accumulation of knowledge about the level of investigations, about new
prospective trends and their implementation into practice. Acquisition of new
stimuli for the subsequent activities of each scientist.

— Innovation of methods or implementation of new methods into the activities

of the different laboratories. The methods concerned are as follows:

PCR technique with wide possibilities of utilization in determining bacteria

or viruses, in genetic studies, embryo manipulations, etc.;

ELISA technique for the determination of cancerogenic T2 toxins in feeds;

implementation of alternative methods for cytotoxicity assays of chemical

substances;

Acquisition of Anr-4 and Nea-2a cell cultures for the laboratories of our

Institute.

Reports on official journeys containing information and proposals were submitted

by Drs. 1. Maracek, A. Bomba and A. Marcin

J. Choma and G. Gréserova
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GROWTH AND DEVELOPMENT OF FOLLICLES IN DIFFERENT
PHASES OF THE OESTROUS CYCLE IN COWS IN RELATION
TO THE PRESENCE OF THE CORPUS LUTEUM

AND AN OESTROGEN-DOMINANT FOLLICLE

L. Lazar, I. Maracek

Research Institute of Experimental Veterinary Medicine, KoSice

In this work recruition and growth of follicles and quality of the largest ones were
determined and compared in the individual stages of the bovine oestrous cycle
(stages I, II, III and IV - days 1-4, 5-10, 11-17 and 18-21, respectively) in relation
to the presence of the corpus luteum and an oestrogen-dominant follicle on the
ovary. The maximum proportions of small (< 4.9 mm), medium-sized (5.0-9.9 mm)
and large (> 10 mm) follicles were observed in stages IV (93.4%), 1 (16.6%) and
III (4.8%), respectively. The results of our study revealed the presence of the large
oestrogen-dominant follicle that have negative effects upon the presence of another
large follicle on the ovary and upon the recruition of small (< 4.9 mm) follicles.
On the contrary, the presence of a large oestrogen-dominant follicle positively
influenced the occurrence of 5-9.9 mm follicles in all stages of the cycle. No effects
of the CL were observed upon the presence of medium-sized and large follicles.
Although the differences were insignificant, negative effects of the CL were obser-
ved in relation to the occurrence of small (< 4.9 mm) follicles.

cows; oestrous cycle; follicles; corpus luteum; oestrogen-dominant follicles

The control mechanisms of follicular growth and development have not yet
been sufficiently explained. In the course of the sexual cycle permanent growth
and atresia of follicles are seen. Opinions on the presence and number of folli-
cular growth waves differ. According to Rajakoski (1960) two follicular
growth waves occurred in cows, one between days 1 and 12 of the cycle and the
other between day 13 and ovulation. On the contrary, Matton et al. (1981)
who used Indian blue staining to monitor follicular development reported three
growth waves, namely, one between days 3 and 7, the other one between days 7
and 13 and the third one beginning 3—4 days before ovulation. Ireland and
R oche (1983) claim the 3rd wave to occur 4 days before ovulation. By means
of ultrasonographic devices it could be proved that cows with two or even three
growth waves were not uncommon. Most cows with a shorter cycle have two
follicular growth waves, wherease those with a prolonged cycle develop three
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waves (Knopf et al, 1989). In each phase of the sexual cycle large oestro-
gen-dominant follicles can be observed on one of the ovaries (Laz4r et al,
1990, 1991); these follicles are considered dominant, whereas the progesterone-
-dominant ones are considered to be follicles in regression. Under the simultane-
ous influence of LH and FSH (Kolena and Channing, 1972) cyclic
adenosine monophosphate as the second messenger participates in the control of
steroidogenesis (Robinson, 1970). This statement is based on the acute
increase in cAMP production by follicular granulosa cells after gonadotropic
stimulation (Kolena and Channing, 1972).

This work focused on determining and comparing the recruition and growth
rate of follicles and the quality of the largest ones in different stages of the
oestrous cycle in cows, in relation to the presence of the corpus luteum and an
oestrogen-dominant follicle on the ovary.

MATERIALS AND METHODS

Ovaries of healthy non-pregnant cows were obtained at the abattoir by random
excision of the sexual organs within 30 min. of slaughter and transported in
ice-chilled saline. The experiment included 31 pairs of ovaries; the 47 largest
follicles were subjected to follicular fluid aspiration. After centrifugation at
3000 g the supernatant was stored at —18 °C until processing.

In order to determine oestradiol 17-beta and progesterone levels in the folli-
cular fluid the RIA-test-Estra (SI-125-9) and RIA-test-Prog (SI-125-6) commer-
cial kits manufactured by URVIT KoSice were used, respectively. The fluid was
diluted with 1.5% bovine gamma-globulin. The intra- and inter-assay coefficient
of variation presented 10.1 and 13.3%, respectively, for the oestradiol kit and
11.4 and 13.7%, respectively, for the progesterone kit.

The stage of the oestrous cycle was determined on the basis of the presence
and morphological character of the CL: stage I (day 1-4), stage II (day 5-10),
stage III (day 11-17), stage IV (day 18-20). Accuracy of stage prediction was
confirmed by serum progesterone level measurements. Steroid dominance of the
follicles was ascertained by the method of Callesen et al. (1986), using an
index based on the ratio of progesterone and oestradiol 17 beta-concentrations.
Follicles with an index below 0.8 were considered oestrogen-dominant. An index
of 0.8-1.2 was ascribed to follicles in the transitive phase of development, whe-
reas an index above 1.2 was related to progesterone-dominant follicles.

After the size of follicles had been determined via calliper rule, the follicles
were divided into three categories: small (less than 4.9 mm), medium (5-9.9 mm)
and large (more than 10 mm). The numbers of different-sized follicles were
observed in relation to the presence of both the CL and the oestrogen-dominant
follicle on the ovary; the percentage of the individual size categories in different
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stages of the cycle and the steroid dominance of other large follicles were also
stated.

After determining the significance of differences between the standard devia-
tions by the F-test (Sokal and Rohlf, 1969) the significance of differences
between two stages was calculated by the unpaired Student’s t-test. The results
are given as x + SEM.

RESULTS

Comparing the occurrence of the different-sized follicles, the highest mean
numbers of the large and small ones were observed in the follicular phase of the
cycle, i.e., in stage IV. The greatest proportion of small (< 4.9 mm) follicles was
seen in stage IV when they made out 93.4% of all follicles present on the ovaries;
this was significantly more than in stage II (88.5%, P < 0.01), stage III (84.8%,
P < 0.01) and stage I (78.7%, P < 0.05). The proportion of medium sized follicles
(5-9.9 mm) presented 16.6, 10.4, 7.6 and 3.5% in stages I, III, IT and IV, respec-
tively. The highest proportion of large follicles (> 10 mm) was observed in stage
III (4.8%), followed by stages I, IT and IV in which 4.7, 3.9 and 3.1% of large
follicles were recorded (Tab. I).

The presence of a CL was shown to have a negative influence on the recruition
of up to 4.9-mm follicles in all stages of the sexual cycle. The 5-9.9-mm follicles
in stage II and > 10-mm follicles in stage III of the cycle were similarly affected.
In stage IV of the cycle more follicles of the two above-mentioned size categories
were observed on the ipsilateral than on the contralateral ovary (Tab. II) but the
differences were not significant.

In stage I of the cycle oestradiol 17-beta and progesterone levels were deter-
mined in 3 of 6 large follicles: 2 were shown to be oestrogen dominant and one
was progesterone-dominant. In stage II hormone concentrations were stated in 10

I. Total number of follicles and proportion of the individual size categories

Oestrous | Number F Proportion of size categories (Nr. and %)

cycle of animals >I0mm | % (599mm| % |<49mm | %
Stage 1 4 127 6 4.7 21 166 | 100" | 787
Stage II 10 383 15 39 29 7.6 339° 88.5
Stage III 8 290 14 438 30 10.4 246° 84.8
Stage IV 8 488 15 3.1 17 3.5 456" 93.4

a, b: a, ¢; P < 0.01; a, d: P < 0.05
F - total number of follicles
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11. Effects of the CL present on the mean number of follicles in the single stages of the oestrous
cycle

| Nr of Mean number of follicles (x + SEM)
Oestrous cycle 3
ovaries > 10 mm 5-9.9 mm <49 mm

Stage | crt 4 0.75 £ 0.25 2.75 £ 0.62 11.5+£6.23

Cr 4 ] 075%048 2.5 £0.96 13.5+7.90
Stage 11 crt 10 0.7 £0.21 1.0 £0.33 159+ 2.63

CI- 10 0.8 £0.13 1.8 £0.39 18.0 + 2.46
Stage III crt 8 0.5 £0.19 1.6 +£0.68 149 + 2.64

cr 8 1.3 £0.25 2.1 £0.55 159 + 3.05
Stage IV crt 8 1.1 £0.29 1.3 £036 27.0+ 5.19

Cr 8 0.75 £ 0.37 09 048 30.0+5.94

CL* - CL present on the ovary
CL™ - CL absent

large follicles of which 5, 4 and 1 were progesterone-dominant, oestrogen-domi-
nant and in the transitory stage of development, respectively. In stage III steroid
levels were recorded in 9 follicles of which 5 were oestrogen-dominant and
4 progesterone-dominant. In stage IV 10 follicles were examined; of these 7 were
oestrogen-dominant, 2 were progesterone-dominant and one was in the transitory
stage of development. If a large oestrogen-dominant follicle was present, more
large and medium-sized follicles were observed on the ipsilateral ovary than on
the contralateral one; the latter harboured more small follicles. A similar picture
could also be seen in the other stages of the cycle. Generally, a positive effect
of the oestrogen-dominant follicle on the number of selected medium-sized fol-
licles and a negative effect of the former on the number of recruited small fol-
licles was observed, however, significance of differences could not be stated in
any of the groups (Tab. III).

Throughout the observation period none of the pairs of ovaries revealed two
large oestrogen-dominant follicles were not recorded on any of the pairs of
ovaries. All other large follicles proved to be progesterone-dominant.

DISCUSSION

Observation of the sexual cycle revealed the presence of a large follicle, either
an oestrogen- or a progesterone-dominant one, in each of the stages. In some
cases in the follicular stage even two large follicles could be seen of which one
was oestrogen-dominant and growing, the other one progesterone-dominant and
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III. Mean number of follicles on the ipsilateral and contralateral ovary in relation to the presence
of the oestrogen-dominant follicle

Oestrous Ovary to Mean number of follicles + SEM
cycle ODF > 10 mm 5-9.9 mm <49 mm
I 0.5 £ 0.50 25+0.50 20.5 £ 7.50
Stage I
C absent 0.5 £ 0.50 17.5 £ 2.50
I absent 1.4 £ 0.39 19.8 +£5.22
Stage II
C 0.6 £ 0.25 1.2+ 0.49 20.4 + 2.66
I 0.3+ 0.25 1.6 £ 0.50 18.2 +£3.70
Stage III
C 0.3 +0.25 0.8 £0.25 19.0 £+ 1.62
I 0.6 £0.29 1.6 £ 0.53 27.1 £491
Stage IV
C 03+0.19 0.7 £ 0.47 35.6 £ 5.66

ODF - oestrogen-dominant follicle; I - ipsilateral ovar; C — contralateral ovary

IV. The mean oestradiol 17-beta and progesterone levels in the oestrogen-dominant follicles

Stage I 2 319.0+ 1 771.0 and 306.2 + 176.9 nmol/l
Stage II 629.0+ 279.7 and 213.5 % 88.1 nmol/l
Stage III 2387.0+2112.1and 999+ 32.3 nmoV/l
Stage IV 3768.0%1673.3and 1742+ 66.2 nmol/l

atretic and originated in the growth wave of the preceding stage of the cycle.
Several authors also point at the presence of a large follicle in each stage of the
oestrous cycle(M atton etal, 1981; Ireland and Roche,b 1983; Sa-
vio etal., 1993). Some researchers (Fortune etal, 1991; Knopf etal,
1989) observed follicular growth in two or even three waves. During each wave
3-6 follicles of 5 mm diameter occur (Fortune etal, 1988; Sirois and
Fortune, 1988). A few days following the growth wave one of the follicles
gets larger and undergoes continuous growth, whereas the smaller follicles suffer
regression. Different opinions have been published on the number of growth
waves occuring in the course of the bovine sexual cycle. Knopf et al. (1989)
determined 2 follicular growth waves in as much as 90% of the ultrasonographi-
cally examined heifers; in the remaining animals they observed 3 waves. On the
contrary, Fortune et al. (1991) observed two growth waves in 25% of the
examined animals and 3 waves in the remaining ones. All authors identically
observed the cycles with three follicular growth waves to be prolonged and to
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have a prolonged luteal phase, and vice versa. Our study revealed increased
numbers of follicles with a diameter of more than 5 mm in each stage of the
cycle. These follicles became selected from the group of recruited follicles with
a diameter surpassing 2 mm (Fortune etal, 1991; Driancourt, 1991).
In each stage of the cycle the ovaries harbour large numbers of recruited follicles;
gradually selection of that follicle occurs which is predetermined to be the do-
minant one. Two steps of folliculogenesis are distinguished, the so-called basal
that can partly develop without gonadotropins, and the so-called tonic in the
course of which gonadotropins are inevitably required. Basal folliculogenesis is
subseded by the tonic one; the latter starts when follicles reach 2 mm in sheep
and 4 mm in cows (Driancourt, 1991). It has been proved that it is the
group of follicles larger than 4 mm of which the dominant follicle is selected,
since the granulosa cells of the dominant follicle express sufficient LH receptors
(Driancourt, 1991; Carson et al., 1979), display maximum responsi-
veness to FSH and can produce cAMP and E2 (Tsonis et al, 1984; Mc
Natty etal., 1986). It has been known for some time that the large oestrogen-
dominant follicles might adversely influence the growth and development of the
smaller follicles that are present on the ovary (Matton et al,, 1981). Our
observation confirmed that the numbers of small recruited follicles on the ipsila-
teral ovary were decreased when compared to the contralateral one, on which
increased numbers of selected medium-sized follicles were seen. The latter fact
may be explained by the increased growth rate of that follicular population from
which the observed oestrogen-dominant follicles were selected.

We also recorded differences in the mean numbers of recruited and selected
follicles on ovaries harbouring an active CL. The negative effect of the CL on
the ipsilateral ovary upon growth of the recruited and partly also of the selected
follicles, as seen in this study, coincides with the findings of Bellin et al.
(1984) and Taylor and Rajamahedran (1991) who reported a direct
inhibitory effect of the CL on follicular development. Matton et al. (1981)
claimed the numbers of medium-sized follicles on the ovary without a CL to be
increased when compared with a CL-harbouring ovary. During the luteal phase,
large follicles (10-20 mm) on the ovary with a CL were shown to have signifi-
cantly decreased oestrogen concentrations (Brantmeier et al,, 1984) when
compared to follicles on the ovary without a CL. We did not succeed to confirm
this relation; oestrogen concentrations in our work depended on the steroid do-
minance and the degree of follicular atresia. Our observations revealed that ex-
cept for the stages IV and I, the presence of a large oestrogen-dominant follicle
on the ipsilateral ovary had an adverse effect on the occurrence of large
(> 10 mm) and small (< 4.9 mm) follicles. On the contrary, when a large oestro-
gen-dominant follicle was present, more 4.9-9.9 mm follicles were found on the
ipsilateral than on the contralateral ovary. We supose that, to a certain extent,
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oestradiol 17-beta produced by the oestrogen-dominant follicle may support the
selection of a certain proportion of recruited follicles. As an FSH antagonist,
however, it may slow down the recruition of small (< 4.9 mm) follicles.

The results of our study revealed the presence of the large oestrogen-dominant
follicle to have negative effects on the presence of another large follicle on the
ovary and on the recruition of small (< 4.9 mm) follicles. In contrast to this, the
presence of a large oestrogen-dominant follicle positively influenced the occur-
rence of 5-9.9 mm follicles in all stages of the cycle. No effects of the CL were
observed on the presence of medium-sized and large follicles. Although the
differences were insignificant, negative effects of the CL were observed in rela-
tion to the occurrence of small (< 4.9 mm) follicles.
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LAZAR, L. - MARACEK, 1. (Ustav experimentilnej veterindrnej medicfny, KoSice):

Rast a vyvoj folikulov krdv v réznych fizach pohlavného cyklu v zdvislosti od pri-
tomnosti Zltého telieska alebo estrogén-dominantného folikulu.
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V préci sa zisfovala a porovndvala miera regrutécie a rastu folikulov ako aj kvalita
najv#csich folikulov v réznych Stddidch pohlavného cyklu krdv (3tddium I: 1.-4. defi,
II: 5.-10. dei, III: 11.-17. demn, IV: 18.-21. deil) v zévislosti od pritomnosti Zltého
telieska resp. estrogén-dominantného folikulu na vaje¢niku.

Najvicsf podiel malych folikulov (< 4,9 mm) je v Stddiu IV (93,4 %), stredne
velkych (5,0-9,9 mm) v Stddiu I (16,6 %) a velkych (> 10 mm) v Stédiu III (4,8 %).

Z vysledkov vyplyva, Ze pritomnos{ velkého estrogén-dominantného folikulu mé
negativny vplyv na pritomnos{ dalfieho velkého folikulu na vaje&niku ako aj na
regrutdciu malych folikulov do 5 mm. Naopak, pritomnos{ velkého estrogén-domi-
nantného folikulu m4 vo v3etkych $tddidch pozitivny vplyv na pritomnost selektova-
nych folikulov velkosti 5,0-9,9 mm. Vplyv Zltého telieska na pritomnost folikulov
vii¢3ich ako 5 mm bol indiferentny. I ked rozdiely neboli 3tatisticky vyznamné, pri-
tomnost Zltého telieska na vajeéniku mala negativny vplyv na pritomnost regrutova-
nych folikulov mensfch ako 4,9 mm.

krava; pohlavny cyklus; folikuly; ZIté teliesko; estrogén-dominantné folikuly

Contact Address:

MVDr. Ladislav L az 4r, CSc., Ustav experimentélnej veterindrnej mediciny,
Hlinkova 1/A, 040 01 KoSice, Slovak Republic
Tel.: 095/352 95, fax 095/318 53
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ZDOKONALENIE LABORATORNE] DIAGNOSTIKY BESNOTY
A TITRACIE VIRUSU BESNOTY

J. Zavadoval, S. Svréek?

1Ustav experimentdinej veterindrnej mediciny, KoSice
2Univerzita veterindrskeho lekdrstva, KoSice

Pre primérnu izoldciu a titrdciu uliénych kmeiiov vfrusu besnoty z mozgov podoz-
rivych zvierat sme pouZili test, ktory bol pripraveny na bunkovej kultire BHK-21/C
13 (rabicky infekény test — RTCIT). Zistili sme, Ze tento test je spolahlivy a jeho
citlivost je zrovnatelnd so Standardnym my3{m inokulaénym testom. Tymto testom
sme dostali vysledky za 2448 hodin na Lab-Tek komérkach. Zistili sme, Ze pri-
danie DEAE-dextranu k bunkovej kultire iba nepatrne zvyiilo invazivnost virusu
v testovanych vzorkédch. Tu popfsand metéda je schopné nahradif my3{ inokulaény
test (MIT). V naSom laboratdriu touto metédou sme vySetrili 20 vakcinadnych
kmeiiov vfrusu besnoty Vnukovo-32/107 a 25 uliénych kmeiiov virusu besnoty
(zaslanych z terénu) — p6vodné If3¢ie mozgové suspenzie. Z tychto bolo 10 moz-
govych suspenzif negatfvnych pri laboratérnom vy3etreni (PMIF, RTCIT tak aj
MIT metédami).

virus besnoty; bunky BHK-21/C 13 (baby hamster kidney cell); priama met6da
imunoflurescencie (PMIF); my3f inokulaény test (MIT); rabicky infekény test na
bunkovej kultire (RTCIT)

Besnota zvierat a Tudi, s ohfadom na mimoriadny epizootologicky, epidemio-
logicky, ekonomicky, ekologicky a eticky vyznam, je predmetom ziujmu nielen
terénnych zloZiek veterindrnej a zdravotnej sluZby, ale tieZ laboratérnej praxe
i vyrobcov biopreparitov, vyskumu a vyvoja. Prevencia a timenie pri besnote sa
vykondva komplexne, s vyuZitim viacerych metéd — jednak vSeobecnych proti-
ndkazovych opatrenf, jednak imunoprofylaxie, ktord méd rozhodujici vyznam.
Predpokladom pre ispe3né vykondvanie d¢innych protindkazovych opatreni aj
pri besnote je diagnostika, zvl4S¢ laboratérna.

Laboratérna diagnostika sa vykondva v intencidch doporueni WHO (1984,
1992). Vznikaji problémy v pripade, ak pri laboratérnom vy3etren{ pri podozren{
na besnotu je indikované vykonanie izoldcie virusu v zmysle doporu¢eni WHO
(1992), vykonanie izolaéného pokusu je indikované u zvierata, ktoré exponovalo
¢loveka alebo doméce zviera a pri detekcii rabického antigénu priamou metédou
imunofluorescencie (PMIF) bol zisteny negativny vysledok. Inokula¢ny test na
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mysiach (MIT) m4 viaceré nedostatky, zv143t dlhodobé pozorovanie infikovanych

zvierat, tieZ vysoké ndklady. Pri vykondvani MIT vznikaji ekologické a etické

problémy. Preto je snaha nahradif tento izolaénymi postupmi in vitro (Smith,

1991).

Pri vyrobe antirabickej vakciny ddleZitou sii¢astou medziopera¢nej kontroly,
pre postidenie vhodnosti virusovej suspenzie (polotovaru) pre jej vyuZitie v dal-
Som technologickom postupe, je nutné stanovenie titru vfrusu. Vykondvanie tejto
kontroly MIT pre jeho ¢asovi ndro¢nost je nevhodné. S ohfadom na tieto sku-
to&nosti je potrebné vykondvar tito opericiu v teste in vitro. Naviac, ak sa testuji
bunkové suspenzie vakcina¢ného kmeiia, je to mimoriadne perspektivne, zvI43¢
s ohfadom na skuto&nost, Ze tieto si adaptované na bunkové kultiry.

Vyber met6d detekcie a kvantifikdcie rabického virusu sa podstatne roz3fril
v stivislosti s moZnosfou vyuZitia bunkovych kultir. Pre in vitro testy sd doporu-
¢ené r6zne stabilné bunkové linie.

Pre primdrnu izol4ciu rabického virusu Rudd ai. (1980) pouZili modifiko-
vand techniku bunkovej kultivicie — rabicky infek&ny test na bunkovej kultdre
(RTCIT). Test vykonali na BHK-21 bunkdch v 8smich komérkovych skli¢kach
pre kultivdciu buniek. Pre izoldciu a pomnoZenie uli¢ného a fixného virusu bes-
noty Umoh a Blenden (1983) pouZili bunkové kultiry z obli¢iek skun-
kov (BCK) a oblitiek medviedika Cistotného (RKC), ako aj z mozgu skunkov
(SBC).

Rudd a Trimarchi (1989) vyvinuli a zdokonalili in vitro izolaény
postup pre uli¢né kmene rabického virusu. Kultivdciu vykondvali na myS3ich
neuroblastomovych bunkéch a vysledky porovndvali s MIT. Podfa nimi dosiah-
nutych vysledkov, MIT méZe byt nahradeny in vitro postupom RTCIT pre rutinni
laboratérnu diagnostiku besnoty. Podobné vysledky dosiahol aj Webster
(1987). Tatarov ai. (1987) zaznamenali sfubné vysledky pri pouZiti neuro-
blastomovej pasdZovateInej bunkovej linii NGUK-1 pre primoizoléciu (detekciu)
uli¢énych kmeiiov virusu besnoty. Doporucuji tito pre laboratérnu diagnostiku
besnoty.

Ciefom naSich pokusov bolo zdokonalenie laboratérnej diagnostiky a titricie
virusu besnoty, menovite:

— Optimalizoval podmienky pre vyuZitie in vitro metédy (rabicky infek&ny test
na bunkovej kultire — RTCIT) pre kvantifikdciu (titrdciu) vakcinaného kmeiia
virusu besnoty, ako ndhrady in vivo met6dy (mySieho inokulaéného testu — MIT).

- Optimalizovat podmienky pre vyuZitie in vitro metédy pre primoizoldciu uli&-
ného virusu besnoty, ako nédhrady in vivo metédy — MIT.

-~ V porovnévacich pokusoch (MIT a RTCIT) overif diagnosticki efektivnost,
resp. citlivost in vivo metédy a optimalizovaného RTCIT pri vakcina¢nych
a uli¢nych rabickych kmeifioch.
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MATERIAL A METODY

KMENE VIRUSU BESNOTY

1. Vakcina¢ny rabicky kmeii Vnukovo-32 na drovni 107. sériovej bunkovej
pasdZe. V pokusoch boli pouZité jednak bunkové virusové suspenzie (infek&né
bunkové médium) kmeiia Vnukovo-32/107 dodané z Mevaku Nitra v rdmci spo-
luprice pri vyvoji a kontrole ordlnej antirabickej vakciny a jednak virusové sus-
penzie pripravené v naSom laboratériu. Celkove bolo vy3etrenych 20 virusovych
suspenzif. Titratné pokusy boli vykonané paralelne dvomi postupmi — MIT
(Koprowski, 1973) aRTCIT (Rudd ai., 1980). Pritom RTCIT bol nami
parcidlne modifikovany a optimalizovany.

2. Uli¢né kmene virusu besnoty v celkovom poéte 15, vo forme p6vodnych
1i¥¢ich mozgovych suspenzif. L{¥ky boli odlovené v rdmci kontrolngch vy3etren{
v zénach orélnej antirabickej vakcindcie na Slovensku a p&vodne dodané do
$VU v Bratislave a v Kogiciach. Z $VU v Bratislave sme zfskali 10 kmetiov
a z $VU v Kogiciach pit kmeiiov. Vo vietkych 15 pripadoch vy3etrenie otlatko-
vych prepardtov z 1i¥¢ich mozgov PMIF na detekciu rabického antigénu bolo
pozitivne. )

Okrem toho bolo vySetrenych daldich 10 Ii¥¢ich mozgovych suspenzif pripra-
venych z mozgu zvierat zaslanych z terénu na laboratérne vy3etrenie pri podoz-
renf na besnotu, negativnych pri detekcii rabickéhoo antigénu PMIF.

3. Pre porovnanie bol pouZity laboratérny kmeii CVS/PariZ adaptovany na
BHK-21 bunkovi kultdru, ziskany z Institut Pasteur v ParfZi, pomnoZeny v na-
Som laboratdriu.

PRIPRAVA SUSPENZI{

Testované suspenzie li¢ich mozgov sme pripravili v 30% koncentréicii a scen-
trifigovali pri 3000 g po dobu 30 minit v chladenej centrifiige. Supernatant
suspenzie sme dalej riedili (ndsobok riedenia 10) v rastovom médiu MEM s 10%
ITS.

MYSI INOKULACNY TEST (MIT)

Izol4cie a titrcie rabickych virusov in vivo sme vykonali na bielych my3iach
o hmotnosti 6-8 gramov. My3i sme inokulovali intracerebrdlne, objem inokula
0,03 ml (Koprowski, 1973) desatndsobnymi riedeniami testovanych sus-
penzif. My3i sme pozorovali najmenej 21 dni. Z uhynutych my3i, resp. usmrte-
nych v 3tddiu prostricie, sme pripravili otlatkové preparéty, ktoré sme kontrolne
vySetrili PMIF na dékaz rabického antigénu. Log MICLDso sme vypo¢itali podfa
Reeda a Muencha (1938). j
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PRIAMA METODA IMUNOFLUORESCENCIE (PMIF)

Otlagkové preparity z mozgu experimentilne infikovanych mysf sme pripra-
vili a vy3etrili obvyklym sp6sobom podfa Deana a Abelsetha (1973)
na pritomnost antigénu virusu besnoty.

BUNKOVA KULTURA

V testoch sme pouZili stabilni bunkovii liniu BHK-21/C 13 (Imuna Sarisské
Michalany), ktorii sme kultivovali v minimilnom esencidlnom médiu (MEM)
podfa Eagle (USOL Praha) v modifikdcidch D-MEM a E-MEM s pridanim
5-10 % inaktivovaného tefacieho séra — ITS (Bioveta Ivanovice) pre rastové
médium (1 % pre udrZovacie médium). Do médii sme pridali 100 IU PNC,
200 mg STM a 40 pg gentamycinu na ml média, pH média sme upravili pomocou
7,5% NaHCOj3 na 7,0-7,6. Bunky sme pomnoZovali na kultivanych flaSiach
sklenenych fy Roux a plastikovych fy Nunc. Po vytvoren{ bunkovej jednovrstvy
sme tito strypsinizovali do rastového média a uloZili pri teplote 4 °C aZ do
pouZitia (maximélne na 7 dnf). Koncentriciu buniek sme upravili na 200 000-
800 000 buniek v ml. Pri pouZiti variantu infekcie buniek v suspenzii, roztok
DEAE-dextranu sme pridali k suspenzii buniek 10-50 pg/ml kultivaného média
s bunkami. Pri pouZit{ variantu infekcie porastenej jednovrstvy, roztok DEAE-
-destranu sme pridali (bezprostredne pred inokul4ciou), k testovanej virusovej
suspenzii. Nariedend suspenziu buniek (s pridanym DEAE-dextranom resp. bez
neho) sme inokulovali v objeme 200 pl do kaZdej komdrky Lab-Tek skli¢ka.

RABICKY INFEKCNY TEST NA BUNKOVEJ KULTURE (RTCIT)

Izol4cie a titrdcie virusov sme vykondvali na 8smich komérkovych Lab-Tek
sklitkach (Lab-Tek Products Div. Miles Laboratories Inc. Naperville, USA). Pri
variante infekcie buniek v suspenzii z kaZdej vySetrovanej vzorky virusovej sus-
penzie — neriedenej (supernatant 10-30% mozgovej suspenzie, resp. bunkové
infek&né médium), alebo v desatndsobnom sériovom riedeni sme pridali na jed-
notlivé komérky v objeme 50-200 pl.

Obsah komérky (bunky, DEAE-dextran a inokulum supernatantu mozgovej
suspenzie, resp. testovaného infek&ného bunkového média) sme jemne premie3ali
a sklitka sme prikryli plastikovymi vrchndkmi a potom inkubovali (adsorbovali)
60 miniit pri izbovej teplote. Potom sme odsali bunkové médium, (ktoré obsaho-
valo DEAE-dextran) a nahradili ho novym rastovym médiom (bez DEAE-dex-
tranu). Inkub4ciu sme vykonali v termostate s 5% denzitou CO2 vo vlhkej
komorke pri teplote 32-37 °C po dobu 24-48 hodin. Pri variante infekcie vytvo-
renej bunkovej jednovrstvy sme postupovali analogicky.
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Rabicky antigén sme detekovali priamou met6édou imunofluorescencie — PMIF
(Dean, Abelseth, 1973). Z komOrok sme odstrdnili plastikovy rdm
a sklitka vysusili v laminirnom boxe. Po usuSenf sme sklitka fixovali v aceténe
pri -20 °C po dobu 30 minit. Sklitka sme usudili pri izbovej teplote v laminér-
nom boxe a ofarbili vysytenym antirabickym konjugétom (Bioveta Ivanovice) po
dobu 45 miniit pri 37 °C v termostate vo vihkej komdrke, premyli vo fosfdtovom
pufre pH 7,4-7,6 a nakoniec jemne ponorili na 1 mintitu do destilovanej vody,
vysusili a vy3Setrili pod fluorescenénym mikroskopom pri 100 aZ 200n4sobnom
zvicienf.

Za konelné riedenie sme povaZovali to riedenie, pri ktorom bola pozorovand
Specifickd fluorescencia aspoii v jednej bunke.

Experimentélnu &ast price je moZné rozdelif na dve etapy. V prvej &asti (A) -
predpokusy, sme optimalizovali podmienky vykonania RTCIT, v druhej &asti
(B) - vlastné pokusy, sme stanovili citlivost RTCIT pre detekciu a kvantifikdciu
kmeifiov rabického visusu.

A. Predpokusy

— optimalizovanie podmienok vykonania RTCIT. Podmienky kultivécie bunko-
vej kultdry BHK 21/C13 :

— Optimalizicia koncentricie (resp. ddvky, po¢tu) buniek na komérku. Pri tan-
dardnom objeme inokula — 200 pl na komérku boli zvolené variantné pocty
buniek 40 000, 80 000, 160 000.

-~ Vyber vhodného bunkového média (z cenove dostupnych). Bola overend vhod-
nost vyu¥itia MEM podra Eaglea (USOL Praha), v modifikécii E-MEM resp.
D-MEM s néslednou tpravou pH variantne na hodnoty 7,0; 7,2; 7,4; 7,6 po-
mocou 7,5% roztoku NaHCOs.

— Stanovenie optimdlneho podielu (%) pridania ITS do bunkového média. Va-
riantne bol zvoleny podiel — percentudlny objem — 5,0 resp. 10 %.

— Stanovenie optimélnej koncentricie pridaného DEAE-dextranu (v prepolte na
celkovy objem inokula 400 p,l na komorku). Variantne bol zvoleny podiel 10,
25 a 50 pg/ml.

— Stanovenie optimélnej teploty kultivdcie buniek: boli zvolené teplotné reZimy
32 *Cresp. 37 °C.

Pri horeuvedenych podmienkach bola hodnotend rychlost tvorby bunkovej
jednovrstvy a zachovanie charakteristického tvaru buniek.
Optimalizdcia vykonania RTCIT:

— Vyber vhodného objemu inokula virusovej suspenzie. Variantne boli overené
objemy 50, 100, resp. 200 pl na komdrku.

Overenie vhodnosti alternativnych sp&sobov infikovania buniek — infikovanie
vytvorenej bunkovej jednovrstvy resp. infikovanie buniek v suspenzii.
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L. Vysledky titrdcie vakcinagného kmeiia Vnukovo-32/107 (infek&né bunkové médium) intrace-
rebrélnym inokulagnym testom na mySiach (MIT) a rabickym infek&nym testom na bunkovej
kultire (RTCIT) - Results of titration of vaccination strain Vnukovo-32/107 (infectious cell
medium) through the intracerebral inoculation test conducted with mice (MIT - the murine
inoculation test) and rabies infection test on cell tissue culture (RTCIT)

Pévod virusovej Cslo Titer virusu® (log)
suspt:nzicl 'vzorkyz RTCIT MIT
LPL UEVM Ko#ice 1 107 1042
2 10** 10>
3 1059 10%7
4 10°° 10%7
5 10°3 10*6
6 10>? 10%?
7 10%! 10%°
8 10%4 10%4
9 1 06.2 1 04.8
10 10%9 10*4
CVS/Pari% - kontrola* 10"° 10>°
Priemer’ 107 10°6

2

lon'gin of virus suspension, “sample No., Ytitre of virus (log), 4CVS/Paris - control, saverage

Pri horeuvedenych alternativnych podmienkach vykonania RTCIT, bola hod-
notend rychlost detekcie rabického antigénu PMIF (resp. pomnoZenie virusu),
citlivost testu a pracnosf.

B. Vlastné pokusy

- urdenie citlivosti RTCIT pre detekciu (primoizol4ciu a identifikdciu) a kvan-
tifikdciu kmetiov virusu besnoty.

— Pre vykonanie porovndvacich pokusov (postupmi RTCIT a MIT) bol nami
pouZity RTCIT v optimalizovanom variante, na zéklade predtym vykonanych
predpokusov (vid A).

- Bolo vykonané komparativne zhodnotenie citlivosti (diagnostickej efektivnos-
ti) nami optimalizovaného RTCIT a klasickej in vivo metédy — intracerebrél-
neho MIT. V pokusoch bolo pouZitych 35 rabickych , kmetiov* (15 uli¢nych
kmeiiov) a 20 zberov infek&ného bunkového média vakcinaéného kmeiia Vnu-
kovo-32/107, tieZz 10 mozgovych suspenzif notoricky besnoty prostych zvierat.
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1. Vysledky titrdcie vakcinaéného kmeiia Vnukovo-32/107 (infek&né bunkové médium) intra-
cerebrdlnym inokulagnym testom na my3iach (MIT) a rabickym infek&nym testom na bunkovej
kultiire (RTCIT) - Results of titration of vaccination strain Vnukovo-32/107 (infectious cell medi-
um) through the intracerebral inoculation test in mice (MIT) through the intracerebral inoculation
test conducted with mice (MIT) and rabies infection test on cell tissue culture (RTCIT)

Pévod virusovej Cislo Titer virusu® (log)
suspenzie vzorky? RTCIT MIT
Mevak Nitra 4 107 1042
5 10> 102
6 10%3 10*?
11 10%6 10*?
12 10>¢ 10*
13 10%! 10%3
14 1052 10%3
16 10°7 10
24 - 10%8 10%6
25 1050 10%?
Priemer’ 10°° 10*4
Priemer spolu z tab. I a e 10> 10%*
lorigin of virus suspension, 2sample No., titre of virus (log), 4average, Saverage in total from
Tabs. I and II
VYSLEDKY

A. Vysledky predpokusov zameranych na optimalizdciu podmienok pre vyko-

nanie RTCIT, je moZné zhrnif nasledovne:

Pri Standardnom objeme inokula buniek 200 pl na komérku, optimélnym po¢-
tom je 80 000.

Z dostupnych kultivaénych médif je vhodné MEM médium podla Eaglea
v modifik4cii podfa Dulbecca (D-MEM) s néslednou dpravou pH pomocou
7,5% roztoku NaHCO3 na hodnotu pH 7,2.

Pre adekvitnu rychlost tvorby bunkovej jednovrstvy ako optimdlny podiel
pridania ITS do bunkového média je 10 %.

Optimélnou teplotou pre kultivdciu buniek je 37 °C, tieZ pre pomnoZovanie
virusu.

Optimédlnou koncentriciou DEAE-dextranu (pridaného pribliZne 10 miniit pred
infikovanfim virusom) sa javi 25 pg/ml vo vyslednej koncentricii.
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III. Vysledky titrdcie uliénych kmeiiov virusu besnoty intracerebrdlnym inokulaénym testom na
mysiach (MIT) a rabickym infek&nym testom na bunkovej kultire (RTCIT) - Results of titration
of street strains of rabies virus through the intracerebral inoculation test conducted with mice
(MIT) and rabies infection test on cell tissue culture (RTCIT)

Pévod v[r:lsovcj Cislo Titer virusu® (log)
suspenzie vzorky? RTCIT MIT
L¥ka oby&ajn4® R-576 1047 10%°
R-580 10" 1027
R-587/18 10% 10**
R-560/92 10> 10>%
53/93 1043 10%°
679 10" 10"
R-534 10%% 10%#
R-597 10%° 10%°
645 1026 10>¢
R-567 10%7 10%7
&1 10*! 10%°
&2 10>3 10*3
&3 10%? 10%4
&4 10*# 10"’
&5 10> 103
Priemer’ 10512 104

Titer virusu — Titre of virus:

RTCIT : MIT = 33,33 % (vy33f — higher)
RTCIT : MIT = 46,67 % (rovnaky — identical)
RTCIT : MIT = 20,00 % (niZ3{ — lower)

lon'gin of sample, 2sample No., 2titre of virus (log), *fox, savcrage

— Optimédlnym objemom inokula virusovej suspenzie pri uli¢nych kmeifioch (su-
pernatant mozgovej suspenzie kmeiia neadaptovaného k pomnoZovaniu na
bunkovej kultire) je 200 pl na komérku; pri vakcinaénom kmeni, adaptova-
nom k pomnoZovaniu na bunkovej kultire je to 100 ul.

— Pri alternativnom spdsobe infikovania buniek testovanou virusovou suspen-
ziou je vhodnej3f spdsob infikovania buniek v suspenzii. Takto o. i. sa asovo
skrati doba vykonania RTCIT o 2448 hodin (doba potrebnd na vytvorenie
bunkovej iednovrstvy).
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1. Bunkova linia BHK-21/C13, negativna kontrola ofarbend PMIF, zvic¢Sené 200x — Negative
control of BHK-21/C13 cell line, staining by FAT, magnif. 200 times

B. Vysledky vlastnych pokusov: Stanovenie citlivosti RTCIT pre detekciu
a kvantifikdciu kmeniov rabického virusu uvddzame v tab. I aZ III. Hodnotenie
pozitivneho a negativneho nédlezu pri detekcii rabického antigénu PMIF, resp.
detekcie rabického virusu pomnoZeného in vitro, ilustruje obr. 1 aZ 4.

Z vysledkov uvedenych v tab. I a II (porovnania diagnostickej efektivnosti
RTCIT a intracerebrdlneho MIT pre titrdciu vakcina¢ného kmefia Vnukovo-
32/107) vyplyva, Ze RTCIT sa vyznaduje o. i. vy3Sou citlivosfou. Hodnota titru
virusu vakcinaéného kmefia Vnukovo-32/107 kvantifikovand RTCIT mala vZdy
vy38iu hodnotu, ako pri intracerebrdlnom MIT. Pri titracii 20 zberov infek&ného
bunkového média, titer virusu kvantifikovany RTCIT mal priemernu hodnotu
vyjadreni log TCID5¢/0,1 ml = 10>S, naproti tomu pri intracerebrdlnom MIT log
MICLD50/0,03 ml = 10*°. Pritom na z4klade porovnania ,, individudlnych titrov*
(resp. titrov vakcinaéného kmeiia Vnukovo-32/107. z jednotlivych zberov infek-
¢ného bunkového média) je moZné sidif o korel4cii hodn6t titrov zistenych obi-
dvoma metodickymi postupmi. Vyrazné rozdiely v hodnote titrov infek&ného
bunkového média (2 logaritmy) boli zistené pri kmeni CVS/PariZ, v prospech
RTCIT. Tento shiZil ako kontrola — pre porovnanie.
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2. Jednovrstva bunkovej linie BHK-21/C13 24 h po infekcii s vakcinaénym kmerfiom virusu
besnoty Vnukovo-32/107 (intraceluldrne inklizie) farbené PMIF, zvic§ené 400x — Monolayer
of BHK-21/C13 cell line infected with Vnukovo-32/107 24 hours postadsorption (intracellular
inclusions), stained by FAT, magnif. 400 times

Z vysledkov uvedenych v tab. III (porovnavanie efektivnosti RTCIT a intra-
cerebrdlneho MIT pre primoizoldciu a titrdciu uliénych li¥¢ich kmefiov virusu
besnoty) vyplyva, Ze RTCIT sa o. i. vyznauje vysSou citlivostou. Pri titracii 15
1i3¢ich rabickych kmefiov (supernatantov mozgovych suspenzif), titer virusu
kvantifikovany RTCIT mal priemernd hodnotu vyjadrent log TCIDs5¢/0,0 ml =
103'12, pri intracerebrdlnom MIT log MICLDsp 0,03 ml = 10234, Z detailnej3e;j
analyzy horeuvedenych vysledkov vyplyva, Ze pri 33,3 % titrovanych kmetioch
RTCIT bol zaznamenany vy33{ titer ako pri MIT, pri 46,6 % boli zistené rovnaké
hodnoty titrov virusu obidvomi postupmi a v 20,0 % intracerebrilnym MIT bola
zistend vy33ia hodnota titru. Pri obidvoch metodickych postupoch bola zazname-
nand koreldcia hodnét titrov, rovnako ako pri vakcinaénom kmeni Vnukovo-
32/107 (tab. I a II).

Pri kontrolnom vy3etreni 10 li¥¢ich mozgovych suspenzii, negativnych pri
detekcii rabického antigénu PMIF (v otla¢kovych prepardtoch) obidvoma meto-
dickymi postupmi (RTCIT, resp. intracerebrdlnym MIT) vo vietkych pripadoch
bol zaznamenany negativny vysledok. Aj na zdklade uvedeného kontrolného
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3. Jednovrstva bunkovej linie BHK-21/C13 48 h po infekcii kmefiom virusu besnoty CVS/Pariz
(perinukledrne a extraceluldrne inklizie), farbené PMIF, zvi¢Sené 200x — Monolayer of
BHK-21/C13 cell line infected with CVS/Paris, 48 hours postadsorption (perinuclear and extra-
cellular inclusions), stained by FAT, magnif. 200 times

vySetrenia je moZné sidif o Specificite RTCIT pri detekcii, resp. primoizolécii
a kvantifikécii rabického virusu.

DISKUSIA

Pri diagnosttike besnoty zvierat a Tudi, rozhodujici vyznam mé laboratérna
diagnostika. V ekonomicky rozvinutych $tatoch sa oficidlne registrujui len pripa-
dy vyskytu besnoty potvrdené laboratérnym vy3Setrenim. V laboratérnej diagnos-
tike besnoty rozhodujici vyznam mda detekcia rabického antigénu priamou
met6édou imunofluorescencie, ktor4 sa vyznacuje nizkou pracnosfou, dostupnos-
fou a vysokou diagnostickou efektivnostou (Dean a Abelseth, 1973;
Smith, 1991; Trimarchi a Debbie, 1991). Vznikaji problémy
v pripade, ak pri laboratérnom vy3etren{ pri podozreni na besnotu je indikované
vykonanie izoldcie virusu v zmysle doporu¢eni WHO (1992) a ak vykonanie
izolaéného pokusu je indikované u zvierafa, ktoré exponovalo ¢loveka alebo do-
mice zviera a pri detekcii rabického antigénu priamou metédou imunofluores-
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4, Jednovrstvovd BHK-21/C13 bunkovej linie 48 h po infekcii ulicnym kmefiom virusu besnoty
(Iitka oby¢&ajnd) farbené PMIF, zvic3ené 200x — Monolayer of BHK-21/C13 cell line infected
with street strain of rabies virus (fox), 48 hours postadsorption, stained by FAT, magnif.
200 times

cencie (PMIF) bol zisteny negativny vysledok. Inokulaény test na myS$iacch
(MIT) mé viaceré nedostatky, zvl43f dlhodobé pozorovanie infikovanych zvierat
a vysoké ndklady. Pri vykondvani MIT vznikaju tieZ ekologické a etické problé-
my. Preto je snahou nahradif tento izolanymi postupmi in vitro (Smith ai.,
1991).

Rovnaké, technologické problémy vznikaji pri vyrobe antirabickych vakcin,
pri posideni vhodnosti polotovaru — virusovej suspenzie vakcinatného kmeiia
pre pripravu biopreparétu, na zéklade titrov virusu.

Preto je snaha detekciu a kvantifikdciu rabického virusu vykondvat in vitro.
V sicasnosti kultivicia virusu besnoty v réznych bunkovych systémoch je po-
drobne rozpracovand. NajcastejSie pre kultiviciu virusu besnoty sa pouZiva pa-
sdZovatelnd bunkova linia obli¢iek syrskych chr¢kov BHK-21.

Je v3ak zndme, Ze bunkov4 linia BHK-21 neumoZiiuje rovnaku replikdciu v3etkych
kmefiov virusu besnoty. Av3ak je takmer idedlna pre pomnoZenie, izoldciu a titriciu
vakcinaénych kmertiov virusu besnoty adaptovanych k pomnoZovaniu na bunkovych
kultirach. Pre uli¢né kmene virusu besnoty (mozgové) je jej citlivost niZsia.
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V naSich pokusoch pre kritkost ¢asu boli vykonané na obmedzenom podte
vzoriek zaslanych pre rutinné vy3etrenie pri podozreni na besnotu. Zistili sme
v zhode s niektorymi autormi (Rudd a Trimarchi, 1987, 1989;
Bourhy ai., 1989), Ze RTCIT je citlivou metédou, ktord pri porovnani s MIT
tento mdZe plne nahradit.

Poc¢as vyvoja RTCIT rézne postupy boli odski¥ané a modifikované. Podobne
aj rézne bunkové linie boli pouZivané v experimentdlnych 3tididch rabického
virusu, ale BHK-21 bunkov4 linia a myS3ie neuroblastomoveé bunky boli a si
najCastejSie pouZivané (Smith ai, 1978; Umoh a Blenden, 1983;
Wiktor a Clark, 1975; Larghi ai., 1975). Vi¢ina fixnych, alebo
laboratérnych kmermiov virusu besnoty sa replikovala dobre na obidvoch hore
spomenutych bunkovych linidch, ale nie v3etky uli¢né virusové kmene sa repli-
kovali rovnako dobre na BHK-21 bunkéch. Na tychto bunkovych linidich uZ po
24 hodindch bolo moZné detekovaf virus besnoty ak tento bol vo vysokych
koncentrdcidch. V pripade ked tkanivo obsahovalo mélo virusu toto bolo moZné
detekovat s RTCIT za 3-5 dni po infikovani.
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The improvement of laboratory diagnostics of rabies and titration of rabies virus.
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For primary isolation and titration of street strains of the rabies virus from brains
of suspected animals, an assay prepared on the cell culture BHK-21/C 13 (rabies
infection test — RTCIT) was used. The above assay proved to be reliable and its
sensitivity proved to be comparable to the standard mouse inoculation test. Through
this test, the results were obtained within 24 to 48 hrs on Lab-Tek tissue culture
chamber/slides. It was found out that DEAE-dextran added to the cell culture only
slightly increased the invasiveness of the virus in the samples tested. The method
described herein is able to substitute the mouse inoculation test (MIT). In our labo-
ratory, 20 vaccination strains of the rabies virus Vnukovo-32/107 and 25 street strains
of the rabies virus (delivered from the field) — original fox brain suspensions. And
10 brain suspensions were negative when tested in laboratory conditions (by PMIF,
RTCIT as well as by MIT methods).

rabies virus; BHK-21/C13 (baby hamster kidney cell); direct method of immunofluo-
rescence (PMIF); mouse inoculation test (MIT); rabies tissue culture infection test
(RTCIT)
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PRIESKUM EFEKTIVNOSTI NIEKTORYCH SYSTEMOV
CISTIARNI ODPADOVYCH VOD PRI FARMACH OSIPANYCH
NA SLOVENSKU

J. Venglovsky!, P. Juris2, J. Sokol3

1Ustav experimentdlnej veterindrnej mediciny, KoSice
2Parazitologicky iistav SAV, Kosice
3Stdtna veterindrna sprdva Slovenskej republiky, Bratislava

Vykonal sa bakteriologicky, helmintologicky a fyzikalno-chemicky depistdZny prie-
skum efektivnosti technologického postupu tekutych exkrementov oSfpanych
v troch &istiariiach odpadovych vod (COV) pri velkochovoch osfpanych (Kogickd
Polianka, Spi§ské Vlachy, Velky Dur). Zamerali sme sa na overenie efektivnosti
mechanicko-chemicko-biologického systému COV, ktory je na Slovensku najviac
prevddzkovany. Na zdklade depistdZnych vySetreni moZno kon§tatovat, Ze Cistiarne
odpadovych vdd pri farmdch oSipanych spiﬁajﬁ len vodohospdédrsku poZiadavku,
ktord sa tyka vycistenej odpadovej vody vtekajicej do recipienta. Z hygienického
hladiska problematickou ostdva d’alSie spracovanie resp. vyuZitiec pevnej frakcie
vznikajicej po separdcii tekutych exkrementov oSfpanych. V nej st koncentrované
najmé baktérie a parazitdrne zdrodky (Ascaris suum, Trichuris suis, Isospora sp.),
ktorych vicSina sa vyznacuje vysokou tenacitou v Zivotnom prostredf. Preto pevni
frakciu odpadovych vdd, vznikajicu po separécii, doporucujeme vyuZivaf k hnoj-
nym celom aZ po kompostovani. Chemick4 fdza technolégie Cistenia, ktord nasle-
duje po separdcii, m6Ze pri pouZiti niektorych koagulaénych médif (sfran hlinity,
sfran Zeleznaty) zafaZif vodu pred&istenti od hrubych organickych negistdt o neZia-
dice chemické prvky.

farmy oSipanych; tekuté exkrementy; Cistenie odpadovych vod; baktérie; vaji€ka
helmintov; zdrodky protozof; fyzikdlno-chemickd analyza

Zmeny v pofnohospodairskej vyrobe, ku ktorym doSlo v priebehu poslednych
desatrodi, si sprevddzané redlnymi i potencidlnymi problémami tykajicimi sa
kvality Zivotného prostredia. Len fazko moZno uréif presné vzfahy medzi existu-
jicou polnohospodérskou praxou a znecistenim Zivotného prostredia. Na kvalitu
Zivotného prostredia nepriaznivo dopadli dramatické zmeny aj v systéme Zivocis-
nej vyroby. Siviseli najmd s nahradzovanim malych rodinnych fariem velkoka-
pacitnymi s vysokou koncentriciou zvierat. Pofnohospodérstvo, ktorého taZiskom
je stdle agro-priemyselnd vyroba, patri u nds medzi najvi&Sich zned&istovatefov
Zivotného prostredia (Pok orn ¥, 1994). Vo vicSine eur6pskych krajin mnoz-
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stvo odpadov z koncentrovanych fariem, najmi z chovov o3ipanych a hovidzie-
ho dobytka, je na hranici kapacity p6dy tieto odpady asimilovat (Lo e hr, 1984;
Hojovec, 1988).

Velkochovy, hlavne farmy o3ipanych, sa budovali aj u nds. Vzhfadom na
svoju kapacitu maji rieenid i otdzku spracovania i vyuZitia Zivo¢i¥nych exkre-
mentov, ktor4 viak nie vZdy plne vyhovuje hygienick§m poZiadavkam. Casto sa
stdva, Ze Zumpy na exkrementy kapacitne nestalia, resp. Cistiace zariadenie pre
odpadové vody nie je dokonéené alebo absentuje. Zistuji sa preto prieniky mo-
Covky do povrchovych a podzemnych véd a v okoli fariem sa 3iri zdpach roz-
kladajicich sa exkrementov (Strauch, 1980; Bilikovd, 1988;
OndraSovid ai., 1994).

Nesprdvna manipuldcia so Zivo¢i¥nymi odpadmi prind3a i epidemiologické
problémy. Niekolko stoviek chordb je prendSanych zo zvierata na zviera a viac
neZ 150 z nich (zoonézy) méZe byt prenesenych na &loveka. Pri ustajneni zvierat
v uzavretych priestoroch patogénne zdrodky vylu€ované aj inak neZ fekdliami
kon¢ia v hnoji. Hnoj a hnojovicu je preto z vi¢Sich produkénych jednotiek (vel-
kochovov) treba povaZovaf za infikované a pri ich vyuZivani a manipulécii je
treba dodrZiavat prisne hygienické opatrenia.

VyuZivanie alebo i¢elné zneSkodtiovanie hnojovice hlavne z fariem oSfpanych
prina8a zna¢né ekonomické, hygienické a agronomické problémy, ktoré vyplyva-
jt nielen z pritomnosti mnohych chemickych polutantov (faZkych kovov a inych
chemickych zlicenin), ale aj z jej mikrobidlnej a parazitdrnej kontaminécie. Jed-
nou z foriem spracovania tekutych odpadov zo Zivo&isnej vyroby je ich precis-
tenie v Cistiariiach odpadovych véd.

MATERIAL A METODA

Cistenie odpadovych vod z velkochovu o3fpangch v Kogickej Polianke sa vy-
konédva na zariadeni typu VIDUS Tatabanya (Madarsko) s tromi za sebou nad-
védzujicimi stupiiami: 1. Mechanicky stupeii je zabezpedeny pomocou vibrosit
typu GI-O (Taliansko). Separované hrubé nelistoty sa dopravuji pasovym do-
pravnikom na pristaveni vle¢ku. 2. Chemicky stupeii pozostidva z prevzdus-
fovania, flokuldcie (pomocou alulsulfitového roztoku) a zahusfovania kalu.
3. Biologicky stupeii prebieha cestou aer6bnej a anaerébne;j stabilizéicie.

Mechanické ¢&istenie odpadovych v6d COV Spisské Vlachy sa robf na bubno-
vom filtri a odvodiiovacom lise. Chemické &istenie tekutej frakcie hnojovice sa
vykondva pomocou vidpenného mlieka v chemickom reaktore, kde koagulujice
Castice klesaji ku dnu. Biologicky kal sa v separdtore vyflotuje pridanim chloridu
Zelezitého. ZmieSany chemicky a biologicky kal sa odvodiiuje na pasovom lise.

Mechanicko-chemicko-biologickd COV Velk§ Dur je skoro identické s typom
previddzkovanym v KoSickej Polianke.
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Z mikrobiologickych ukazovatefov boli stanovené polty psychrofilnych, me-
zofilnych, koliformnych a fekilnych koliformnych zdrodkov s pouZitim pevnych
kultivaénych pdd (KA, MPA, Endov agar). Pomocou 3pecidlnych selektivnych
pdd (Christensenov agar, XLD agar a SS agar) sa vykonali aj vySetrenia vzoriek
odpadovych v6d na pritomnost baktérif rodu Salmonella. Vzorky sa odoberali do
sterilngch sklenych flia§ podfa platnej normy. Pri mikrobiologickom vy3etren{
bolo postupované podfa metéd uvedenych v CSN 83 0531.

Na zisfovanie zdrodkov endoparazitov v jednotlivych frakcidch odpadovych
vOd (odpadovéd voda vstupujica do procesu Cistenia, pevnd frakcia po mecha-
nickej separdcii, voda po chemickom C¢istenf, aktfvny kal z bioreaktora) sme
pouZili metédu podfa Cerepanova (1982). Zaklad4 sa na principe spraco-
vania pevnej frakcie vzorky sedimentdciou a flotdciou s roztokom o mernej
hmotnosti 1 350. Vyflotované vajicka, resp. oocysty, sme zachytdvali na sklenend
platni¢ku rozmerov 5 x 5 cm. Tekuti frakciu a vodu sme vySetrovali sedimen-
tatne, s flotovanim sedimentu a filtrovanim supernatantu cez membrénovy filter
pomocou vodnej vyvevy (Ockert, 1968 —cit. Jfrovec, 1977).

Fyzik4lno-chemicki analyzu odpadovych véd z fariem o3fpanych sme vyko-
ndvali nasledovnymi metédami:

pH: elektrometrick4 met6da podfa CSN 83 0540, &ast 6. Stanovenie sa vyko-
nalo v homogenizovanej vzorke do 24 hodin po odbere.

Rozpustné a nerozpustné latky (RL a NL): Zaklad4 sa na odparen{ zndmeho
mnoZstva homogénnej vzorky na vodnom kupeli, vysuSen{ odparku pri teplote
105 °C a jeho zvéZeni (CSN 83 0540, &ast 3).

Chemick4 spotreba kyslika CHSK-Cr: PouZitd met6da sa zaklad4 na oxidé4cii
organickych latok dvojchromanom draselnym pocas dvojhodinového varu v pro-
stredf kyseliny sfrovej za pritomnosti striebornych a ortufovych iénov. MnoZstva
spotrebovaného dvojchromanu sa zistf titrdciou roztokom siranu diaménno-Zelez-
natého na indikétor ferrofn. Vysledok sa vyjadruje hmotnosfou kyslika v mg
ekvivalentnou spotrebovanému dvojchrémanu na 1 1 vzorky (CSN 83 0540,
dast 8). Analyzovali sa homogenizované vzorky.

Biochemick4 spotreba kyslika BSKs sliiZi na nepriame stanovenie organickych
l1atok, ktoré podliehaji biochemickému rozkladu pri aerébnych podmienkach.
PouZili sme 3tandardizovani zriedovaciu met6du pre stanovenie pitdennej BSKs
pre povrchovii i odpadovii vodu (CSN 83 0530, &ast 11). VySetrovali sme homo-
genizované nekonzervované vzorky.

Stanovenie celkového dusika podfa Kjeldahla (N- r) je stidtom koncentrécif
dusfkatych zli¢enin (NH3, NH4, NO2, NO3) a organickych zli¢enin obsiahnutych
vo vzorke. Pri analytickom stanoveni celkového dusika si celkové dusfkaté latky
vo vzorke prevedené na aménne i6ny a stanovené sihrmne ako amoniakdlny
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dusik (CSN 83 0540, &ast 13). Na stanovenie sa pouZila &ast vzorky konzervo-
vand 1 ml kyseliny sfrovej na 1 000 ml.

Stanovenie amoniaku a aménych iénov (-N-NHg) patri medzi $pecifické uka-
zovatele Cistoty povrchovych véd. Pri vypistanf odpadovych v6d do recipienta
patrf obsah amoniakdlneho dusika k z4vdznym ukazovatefom, obsah amoniaku
sa sleduje aj pri kontrole prevddzky a u¢innosti biologickych ¢istiarni odpado-
vych vod. Metéda stanovenia sa zaklad4 na oddelenf amoniaku zo vzorky jedno-
duchou destildciou alebo prehdfianfim s vodnou parou a odmernym stanovenim
(pri koncentricidch nad 1 mg/l, CSN 83 0540, &ast 10, bod 9a).

Stanovenie dusi¢nanového dusika (N-NO3) sa zaklad4 na redukcii dusi¢nanov
na amoniakdlny dusik vodikom v stave zrodu, ktory vznik4 pri reakcii Devardo-
vej zliatiny s hydroxidom sodnym (CSN 83 0540, &ast 11).

Fosfor (P- v) bol stanoveny z ortofosfore¢nanov, ktoré vznikli po oxidaénom
rozklade suSiny pomocou kyseliny sfrovej a peroxidu vodika (CSN 83 0540,
dast 14).

U v3etkych troch mechanicko-chemicko-biologick§ch COV, ktoré spraciivaji
tekuté exkrementy o3fpanych z velkochovov, sme vy3etrovali nasledovné frakcie:
— vstup - tekuté exkrementy, ktoré vstupuji do procesu Cistenia
— vystup A - vycistend voda vytekajiica do recipienta
— vystup B - pevné frakcia exkrementov po mechanickom ¢istenf.

VYSLEDKY

Z tab. Ia a% IIla a Ib a? ITIb vyplyva, Ze do vietkych troch COV vstupuje
odpadovéi voda mikrobidlne a parazitdrne kontaminovan4. Pritomnost hygienicky
vyznamnych baktérif rodu Salmonella sme pri depistiZnych vySetreniach nezistili.
V tekutych odpadovych vodich sme pravidelne zisfovali pritomnost vaji¢ok pa-
razitickych Cervov rodov: Ascaris, Oesophagostomum, Trichuris, Hymenolepis. Za-
znamenal sa tieZ vyskyt protozof rodov Isospora a Eimeria.

V pevnej frakcii exkrementov (vystup B) po prvom mechanickom precisten{
sme zistovali podobné poéty psychrofilngch a mezofilnych baktérif ako v odpa-
dovej vode pritekajiicej do COV. Podty koliformnych a fekdlne koliformnych
baktérif v tejto frakcii boli viak vy33ie. Nezachytili sme baktérie Salmonella sp.
Pocty vajf¢ok helmintov, resp. oocyst kokcidif, boli vo vystupe B v porovnan{
so vstupom pribliZne rovnaké.

Vo vy&istenej vode vytekajiicej z COV do recipienta (vystup A) sa zisfoval
oproti poftom pri vstupe ubytok koliformnych a fekilne koliformnych baktérii
o jeden aZ dva matematické rady. V polte psychrofilnych a mezofilnych baktérii
pri vstupe a vystupe A bola zaznamenand redukcia o jeden matematicky rad.
Vajicka helmintov, resp. oocysty kokcfdif, sme tu nezachytili.
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I. Cistiareit odpadovych véd KoSick4 Polianka — Sewage treatment plant KoSick4 Polianka

a) Mikrobiologické vy3etrenie tekutej a pevnej frakcie odpadovych v8d (v 100 ml resp. 10 g) -
Microbiological examination of waste water liquid and solid fraction (in 100 ml or 10 g)

Baktérie'
2 3 s 4 fekdlne 6
psychrofilné mezofilné koliformné kokiformnd® salmonely
Vstup 22e+7 73e+6 1,3e + 6 l,le+6 0
A Vystup 1L3e +6 1,3e + 6 6,le +4 1,3e + 4 0
B Vystup 1,5¢ +7 1,8¢ +7 1,7e + 6 59 +5 0

b) Parazitologické vySetrenie tekutej a pevnej frakcie odpadovych véd (pocet v 1 000 ml resp.
100 g) - Parasitological examination of waste water liquid and solid fraction (number in

1 000 ml or 100 g)

& i Oesophago-| Trichuris | Hymeno- | Isospora Eimeria
’ stomum sp. sp. lepis sp. sp. Sp.
Vstup 28-89 5-19 1-3 0-5 0-9 6-34
A Vystup 0 0 0 0 0 0
B Vystup 12-35 2-6 1-2 0-1 0 2-12

¢) Fyzikdlno-chemickd analyza odpadovych véd a G&innost COV - Physico-chemical analysis
of waste waters and sewage treatment plant efficiency

mg/l pH BSK; |CHSK-Cr| N-v N-NH, RL NL

Vstup 7,06 4370 | 10821 |'1011,2 | 7284 3 500 4 853

A Vystup 8,10 125 976 481,8 | 476,2 2012 29,7

B Vystup - - - - - - -

Uéinnost % - 97,1 91 52,4 34,6 42,5 99,4
Vstup - Inlet

A Vystup - vycistend odpadovd voda (tekutd frakcia) — Outlet — clean waste water (liquid
fraction)

B Vystup — pevn4 fracia odpadovych v6d po mechanickom &isteni — Outlet — solid fraction of
mechanically treated waste water

lba(:ten'a. 2psychrophilic, smesophilic, 4coliform. Sfecal coliform, Ssalmonellas
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11. Cistiareti odpadovych vd Spi¥ské Viachy — Sewage treatment plant Spidské Vlachy

a) Mikrobiologické vy3etrenie tekutej a pevnej frakcie odpadovych véd (v 100 ml resp. 10 g) -
Microbiological examination of waste water liquid and solid fraction (in 100 ml or 10 g)

Baktérie'
2 3 s fekdlne 6
psychrofilné” | mezofilné koliformné* Koliformné® salmonely
Vstup 99e + 5 93¢ +4 29 +4 43¢ +3 0
A Vystup S5.4e +4 49 +3 23e+3 6,0e + 2 0
B Vystup - - - - -

b) Parazitologické vy3etrenie tekutej a pevnej frakcie odpadovych v6d (pocet v 1 000 ml resp.
100 g) - Parasitological examination of waste water liquid and solid fraction (number in

1 000 ml or 100 g)

P Oesophago-| Trichuris | Hymeno- | Isospora Eimeria
stomum sp. sp. lepis sp. sp. sp.
Vstup 1-21 0-3 0-5 0-2 1-3 0-1
A Vystup 0 0 0 0 0 0
B Vystup - - - - - -

¢) Fyzikélno-chemick analyza odpadovych véd a G&innost COV — Physico-chemical analysis
of waste waters and sewage treatment plant efficiency

mg/l pH BSK; |CHSK-Cr| N-v N-NH, RL NL

Vstup 8,35 61140 | 27782 | 236l 1587 | 7797 | 18444

A Vystup 7,24 76 1181 788 741 3 649 221

B Vystup - - - - - - -

Utinnost % - 98,8 96,7 66,6 53,3 53,2 98,8
Vstup - Inlet

A Vystup — vydistend odpadovd voda (tekutd frakcia) — Outlet — clean waste water (liquid
fraction)

B Vystup — pevnd fracia odpadovych v8d po mechanickom &isteni — Outlet — solid fraction of
mechanically treated waste water

'bacteria, 2psychmphilic, 3mesophilic, 4coliform, >fecal coliform, ®salmonellas
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111. Cistiarefi odpadovych v6d Velky Dur — Sewage treatment plant Velky Dur

a) Mikrobiologické vySetrenie tekutej a pevnej frakcie odpadovych v6d (v 100 ml resp. 10 g) -
Microbiological examination of waste water liquid and solid fraction (in 100 ml or 10 g)

Baktérie'
2 3 : 4 fekdlne 6
psychrofilné mezofilné koliformné koliformans® salmonely
Vstup 33e+7 l4e +7 1,5¢ + 6 1,7e + 6 0
A Vystup 1,3¢ + 6 19¢ + 6 19 +5 24e +5 0
B Vystup 1,26 + 6 2,7¢e +6 1,3e +7 1,5¢ + 6 0

b) Parazitdlogické vy3etrenie tekutej a pevnej frakcie odpadovych véd (po&et v 1 000 ml resp.
100 g) — Parasitological examination of waste water liquid and solid fraction (number in
1 000 ml or 100 g)

X s Oesophago-| Trichuris | Hymeno- | Isospora Eimeria
stomum sp. sp. lepis sp. sp. sp.
Vstup 6-25 0-2 1-3 0-1 0-9 0
A Vystup 0 0 0 0 0
B Vystup 5-11 0 14 1-2 2-5 0

¢) Fyzikélno-chemick4 analyza odpadovych vad a G&innost COV - Physico-chemical analysis
of waste waters and sewage treatment plant efficiency

mg/l pH BSKs |CHSK-Cr| N-v N-NH, RL NL
Vstup 6,82 17 600 | 62 231 2613 1 905 11403 | 76 390
A Vystup 7,24 76 1181 788 741 3 649 221
B Vystup - - - - - - -
Utinnost % - 98,35 95,8 92,5 92,7 80,7 97,9

Vstup — Inlet

A Vystup — vycistend odpadovd voda (tekutd frakcia) — Outlet — clean waste water (liquid

fraction)

B Vystup — pevnd fracia odpadovych véd po mechanickom &istenf — Outlet - solid fraction of
mechanically treated waste water

'bacteria, “psychrophilic, *mesophilic, “coliform, >fecal coliform, ®salmonellas
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Vysledky fyzikdlno-chemickej analyzy odpadovych véd vstupujiicich do COV
(vstup) a vystupujicich (vystup A) do recipienta poukazuji na stupeii Ginnosti
Cistiaceho procesu. Z tab. Ic aZ Illc je vidief, Ze na zdklade hlavnych vodohos-
podérskych ukazovatefov BSKsa ChSK-Cr sa ti¢innost pri vietkych sledovanych
Cisti¢kdch pohybovala v rozpiti 91-98,35 %. Vysok4 &istiaca schopnost sledo-
vanych technolégif sa prejavila i v redukcii NL (97,9-99,4 %).

DISKUSIA

. Vykonané mikrobiologické, parazitologické a fyzikdlno-chemické depistdZne
vySetrenia mechanicko-chemicko-biologickych ¢istiarni odpadovych véd z fa-
riem o3fpanych potvrdili dobry &istiaci ¢inok COV vo vzfahu k recipientu (vy-
stup A). Vysok4 tG&innost istenia u vietkych troch COV sa prejavila poklesom
BSKs 0 97,1-98,8 % a CHSK o 91-96,7 %. Problematickym v3ak ostdva spra-
covanie, resp. hygienizé4cie, pevnej frakcie odpadovych véd (vystup B), ktord
vzniki v prvej faze technologického Cistenia po mechanickom precisteni. V pev-
nych odpadoch oproti poftom, ktoré sa nachidzali vo vstupe (surové odpadové
vody), sme zisfovali len velmi nizky dbytok mikr6bov. Nachddzali sme v nich
aj vitdlne propagativne 3tddié (vaji¢ka, oocysty) endoparazitov. Z veterindrno-hy-
gienického hadiska moZno konstatovat, %e této forma pevnych odpadov z COV
je rizikov4, najmad pri jej volnej aplikécii v prostredf, napr. vo forme organického
hnojiva.

Ako sme uviedli uZ predtym (Juri$§ ai., 1991), istiace stanice odpadovych
véd z velkochovov offpanych je nutné doplnif o efektivny systém spracovania
a hygieniz4cie pevngch frakcif odpadovych vad, ktoré sii separované v COV po
mechanickom prefisteni pomocou vibraénych siefovych separitorov, spidovych
sft, resp. pdsovych siefovych lisov. Pevnii frakciu odpadovych véd z velkocho-
vov osipanych, ale aj z komunélnych odpadovych vdd je najvhodnej$ie spracovaf
kompostovanfm, pomocou biotermie prebiehajiicej v termofilnej teplotnej oblasti
(Jond¥ a Petifikovd,1988; Plachy a Juri§, 1993; Novik
a i., 1994). Vyslednym produktom tohto procesu je kvalitné organické hnojivo
s vyraznym podielom huminovych kyselin. Z hygienického hfadiska je v§znam-
né i to, Ze organické hnojivo pripravené kompostovanim, ktoré prebieha v ter-
mofilnej teplotnej oblasti, je zbavené vidc&Siny patogénnych zédrodkov
(Strauch ai., 1980; Juri§ ai, 1993; Novik, 1994).
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Efficacy survey of some sewage treatment plant systems on pig farms in Slovakia.

Vet. Med. - Czech, 39, 1994 (11): 677-686.

Bacteriological, helminthological and physico-chemical examinations were carried
out to investigate the technological procedure in three water treatment plants treating
slurry from large-capacity pig farms (Ko$ick4 Polianka, Spi§ské Vlachy, Vefky Dur).
Our investigations were focused on the testing of effectiveness of mechanical, che-
mical and biological treatment system most frequently used in Slovakia. Our investi-
gations revealed that water-treatment plants, operating on pig farms, fulfil only the
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supplies management requirements concerning the treated water, discharged into the
recipient. From the hygienic viewpoint further processing or utilization of the solid
fraction remains unsolved. This fraction contains considerable concentrations of bac-
teria and parasitic germs (Ascaris suum, Trichuris suis, Isospora sp., Eimeria sp.)
most of which exhibit high tenacity in the environment. It is recommended to process
this solid fraction by composting before it is applied as a manure. However, the
measured values did not exceed the reference hygienic limits. The technological stage
of chemical treatment, which follows after the separation and utilizes some coagulants
(aluminium sulphate, ferrous sulphate), can increase the chemical load of water
stripped of crude organic pollutants, by some undesirable chemical elements.

pig farms; liquid excrements; treatment of waste water; bacteria; helminth eggs;
protozoa germs; physico-chemical analysis
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MVDr. Jén Venglovsky, CSc., Ustav experimentilnej veterinirnej
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INFORMACE - STUDIE — SDELENI

VYVOJ PCR TESTOV NA DETEKCIU BHV-1, BRSV
A PESTIVIRUSOV

S. Viléek

Univerzita veterindrskeho lekdrstva, KoSice
Ustav experimentdlnej veterindrnej mediciny, KoSice

V préci si zhrnuté vysledky vyvoja PCR testov na detekciu BHV-1, BRSV, BVDV
a inych pestivirusov. Polymerdzovd refazovéd reakcia s primerami vybratymi zo
sekvencie gl virusového génu detekovala 3 fg &istejy DNA BHV-1, 0,1-
1,0 TCIDsy/ml infekéného materidlu alebo jednu infikovani bunku. Nebola pozo-
rovand skriZend reakcia s BHV-2, 3, 4, OHV-1 a OHV-2. Av3ak pri amplifikovan{
DNA herpesvirusov z vysokej a srncej zveri ako aj z herpesvirusu kdz bol deteko-
vany fragment rovnakej dizky (468 bp). PCR test detekoval virus v nosovych
vyteroch experimentdlne infikovanych teliat na 1.-14. defi po infekcii. Bola pozo-
rovand dobrd zhoda medzi PCR a virusovou izol4ciou pri analyze terénnych vzori-
ek. Detekcia BHV-1 bola Gsp&$n4 aj v bovinnom fetdlnom sére a v semene bykov.
Bola tieZ vyvinutd PCR detekujica mnoZstvo BVDV, BDV a HCV izolitov. Zo
Siestich skiSanych dvojic primerov vybratych z réznych Casti pestivirusového
genému, najlepSie vysledky poskytovali 324/326 primery pochddzajuce z 5’ -neko-
dujicej Casti genému. Tieto primery detekovali vSetkych 129 izolatov, t.j. 79 bo-
vinnych, 33 prasaich a 17 ov¢ich izoldtov. Na diferencidciu pestivirusov bola
vyuZitd metéda Stiepenia 324/326 amplikénu (288 bp) s Aval a Bgll. BVDV ampli-
kén bol Stiepeny s Aval, HCV s Bgll a Aval a BVDV nebol S§tiepeny ani s jednym
enzymom. Na detekciu BRSV bola vyvinutd nested PCR. Primery boli vybraté s F
fizneho génu. Citlivost testu bola 0,1 TCIDso. S vynimkou HRSV nebola pozoro-
vand skriZend reakcia s heterolognymi respiratérnymi virusami. Bovinné a Tudské
RSV boli diferencované Stiepenim amplikénu so Scal, ktord Specificky Stiepi len
BRSV. PCR test detekoval BRSV v nosovych vyteroch teliat chovanych v ohnisku
BRSYV infekcie. In vitro amplifikdcia detekovala z 35 vzoriek 31 pozitivnych, kym
imunofluorescenény test iba 23 vzoriek.

PCR; in vitro amplifikdcia; BHV-1; BVDV; pestivirusy; BRSV; diferncidcia
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S rozvojom molekuldrno-biologického vyskumu sa v priebehu 80. rokov vy-
tvorili predpoklady na inovéiciu laboratérnej diagnostiky infekénych chor6b de-
tekciou infek&nych agensov na drovni genému. V tomto trende najvyznamnejsie
postavenie ziskali met6dy hybridiz4cie nukleovych kyselin a polymerdzov4 refa-
zov4 reakcia (PCR). Hybridiza¢né techniky detekuji geném agensa pomnoZeny
v infekénom procese pomocou oznalenej DNA alebo RNA sondy, kym PCR
detekuje agens na zdklade in vitro amplifikicie Casti jeho genému. Zo 3tidif
zameranych na vyuZitie hybridiza¢nych met6d pre laboratérnu diagnostiku in-
fekénych chor6b (Kulski a Norval, 1985 Palva, 1986; Paul,
1990) vyplynulo, Ze tieto techniky nie sui dostatoCne citlivé. Preto sa dnes ino-
vacné trendy v laboratérnej diagnostike infek&énych chordb orientuji na vyuZitie
PCR (Mullis a Fallona, 1987; Beldk a Ballagi-Pordé-
ny, 1993; Vil&ek, 1992), ktord dosahuje o niekolko radov vy33i detekény
limit.

V naSom laboratdriu sme sa sistredili na inovaciu detekcie virusov respirac-
ného syndrému hovidzieho dobytka s vyuZitim metédy dot-blot hybridizicie,
PCR a nested PCR. Zo Zirfieho spektra virusov sme vybrali bovinny herpeticky
virus 1 (BHV-1), neskdr virus slizni¢nej choroby HD (BVDV) a bovinny respi-
ratérny syncycidlny virus (BRSV). V prvej fize sme overovali moZnosf vyuZitia
dot-blot hybridizicie s rddioaktivnou a neradioaktivnou sondou (Viléek ai,
1993a, b), v sti¢asnej dobe Studujeme vyuZitie PCR.

BHV-1

Infekcia hovddzieho dobytka s BHV-1 sa prejavuje viacerymi klinickymi
priznakmi. Najvyznamnej$ia je respira¢nd forma zndma ako infek&nd bovinni
rinotracheitida (IBR) a genitdlna forma zndma ako infek&né pustuldrna vulvova-
ginitida (IPV). Okrem toho virus vyvoldva konjuktivitidu, encefalitidu, aborty.
Infekcia moZe prejst z akiitnej fazy do latentnej formy a virus sa mdZe prenasat
aj semenom bykov (Kahrs, 1977).

Klasick4 diagnostika akitnych BHV-1 infekcif je zaloZen4 na izol4cii virusu
na bunkovych kultirach, detekcii protildtok v sére alebo virusovych antigénov
imunofluorescenciou, reverznou pasivnou hemaglutiniciou, metédou ELISA.
Hlavnym problémom uvedenych metéd je niZ8ia citlivost v porovnani so ,,zlatym
Standardom* — virusovou izoldciou (Edwards a Gitao, 1987). Ani me-
téda hybridizdcie nukleovych kyselin nesplnila oakdvania zvy$enej citlivosti
(Andino ai., 1987, Beldk ai., 1988) diagnostickych testov.

Pri vyvoji PCR testu na detekciu BHV-1 nardZame na dva viSie odborné
problémy. 137 kb dlhy geném BHV-1 teoreticky umoZiiuje vybrat vefa PCR
primerov, ale dostupne nukleotidové sekvencie virusovych génov z réznych kme-
fiov st zna¢ne limitované. Dalsfm problémom je vysoky obsah G/C parov v ge-
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néme BHV-1 (aZ 72 %), ¢o spOsobuje zna¢ne problémy s tplnou denaturdciou
DNA pocas PCR testu.

Z limitovaného poctu publikovanych nukleotidovych sekvencii sme pre vyber
primerov zvolili gl gén BHV-1 (Whitbeck ai., 1988), ktory kéduje imuno-
logicky doleZity gI glykoprotein. Vybraté primery ohraniovali 468 bp dlhy frag-
ment DNA. Pred in vitro amplifikovanim bol geném BHV-1 denaturovany
zohriatim na 100 °C/5-7 min s naslednym prudkym tepelnym Sokom v Fade.
Amplifika¢nd zmes okrem vzorky, primerov, Tag DNA polymerizy a dNTP ob-
sahovala aj glycerin. Glycerin o koncentricii 5-15 % zabezpecoval zvySenu
ucinnost in vitro amplifikicie (Vilc&ek, 1993a). V jeho nepritomnosti PCR
zna¢ne varirovala.

Optimalizovany PCR test je velmi citlivy. Po 35 cykloch amplifikicie a pri
detekcii amplikénu v agar6zovom géli s farbenim etidium bromidom test dete-
kuje eSte jednu infikovand bunku, 3 fg purifikovanej DNA, ¢o odpovedd asi
20 gené6mom BHV-1 alebo 1-0,1 TCIDso/ml (obr. 1) infek&ného materidlu (Vil -
¢ek ai., 1994d). Pre porovnanie dot-blot hybridizicia s rddioaktivnou sondou
bola schopn4 detekovat len viac ako 5 000 infikovanych buniek (Vil&ek ai.,
1993a).

Nepozorovali sme skriZenii reakciu s BHV-2,3,4, OHV-1,2, ale DNA izolova-
nd z herpesvirusov vysokej (RanHV), srn¢ej (CerHV) zveri a herpesvirusu kbz

« 468 bp

1. Citlivost PCR testu na detekciu BHV-1. BHV-1 (kmeii 6660) bol desatndsobne riedeny
v kultivaénom médiu — Sensitivity of PCR assay for detection of BHV-1. BHV-1 (strain 6660)
was 10-fold diluted in the cultivation medium

M - 1 kb marker, 1 — 6 300 TCIDgy/ml, 2 — 630 TCIDgy/ml, 3 — 63 TCIDgy/ml, 4 -
6,3 TCIDg/ml, 5 — 0,6 TCIDgy/ml, 6 — 0,06 TCIDg;/ml

Vet. Med. - Czech, 39, 1994 (11): 687-700 689



(CapHV) vykazovala pozitivnu reakciu. Na rozliSenie pdvodu amplikénu od jed-
notlivych herpesvirusov sme vyuZili jeho Stiepenie s restrikénymi endonukles-
zami Aval, Smal; Ddel, Bgll pricom vznikali r6zne dlhé restrikéné fragmenty
(Lyaku ai. 1994).

PCR test bol dalej overovany pri detekcii BHV-1 v nosovych vyteroch expe-
rimentédlne infikovanych teliat. Opit sa potvrdila vysok4 citlivost molekuldrno-
genetického testu, lebo PCR detekovala pritomnost virusu na 1.-14. deii po
infekcii podobne ako virusovd izoldcia (Vildek a i., 1994d). V rovnakom
materidli metéda dot-blot hybridizcie detekovala virus len na 1.-6. defi (Vil-
&ek ai., 1993b).

Aj pri analyze terénnych vzoriek metédou PCR a virusovou izoldciou bola
zistend dobri zhoda medzi oboma testami detekcie BHV-1. Z 27 analyzovanych
vzoriek (nosové vytery, tkanivové homogendty, plica a lymfatické uzliny) odob-
ranych z hovidzieho dobytka zo 16 ohnisk IBR, 13 z nich boli pozitivnych vi-
rusovou izoldciou a 18 — PCR testom. V3etky vzorky pozitivne biologickou
met6dou boli pozitivne aj metédou in vitro amplifikdcie (tab. I). Aviak DNA

1. Porovnanie PCR testu a met6dy izoldcie virusu (VI) pri detekcii BHV-1 v terénnych vzorkich —
Comparison of PCR assay and virus isolation (VI) for detection of BHV-1 in field samples

Vzorka' PCR? vi?
T 3445 Pltca® + +
T 3621 Plica - =
T 3621/2 Lymfatické uzliny’ e -
T 3544 Nosny vter* e +
T 3623 Plica B =
T 3669 Phica

T 3385 Nosny vyter

T 3325 Nosny vyter

T 3380 Nosny vyter

T 3622/2 Phica

T 3622/3 Plhica

T 3622/4 Lymfatické uzliny

+ o oH + + o+ 4

a = velmi slaby elektroforeticky pds — very weak electrophoretic band

Najvy3Sia intenzita elektroforetickych pdsov bola pozorovanid s DNA izolovanou s nosovych
vyterov — The most intensive electrophoretic bands were observed with DNA isolated from nasal
swabs

lsamplc, 2Iung. 3lymphatic glands, *nasal swab
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izolovan4 z niektorych tkanivovych homogenitov musela byt 50-100kr4t riede-
n4, aby mohla byt tspe¥ne amplifikovand s PCR (Vil&ek ai., 1994c).

Neddvno boli publikované idaje o vyvoji PCR testov na detekciu BHV-1
v semene bykov (Vanengelenburg ai, 1993; Wiedmann ai,
1993).

Na3e predbeZné pokusy na modelovych experimentoch naznatili, Ze PCR de-
tekuje BHV-1 aj v semene bykov s citlivosfou do 600 TCIDs¢/ml. Pri detekcii
virusu vo fetdlnom bovinnom sére vyuZivanom na kultiviciu buniek, citlivost
bola desatndsobne vy$8ia — 60 TCIDs¢/ml (Vil&ek ai., 1994d).

BVDV A INE PESTIVIRUSY

Do skupiny pestivirusov patri virus slizni¢nej choroby (BVDV), ktory u ho-
viddzieho dobytka vyvoldva respiratné a hnatkové ochorenie, malformécie
a aborty plodov, virus klasického moru prasiat (HCV) a border disease virus
(BDV) infikujici ovce. V3etky pestivirusy si antigenne vefmi pribuzné a vyvo-
ldvaji aj medzidruhovii infekciu zvierat, o sfaZuje ich d6kaz a diferenciéciu.
Existencia cytopatogénnych a necytopatogénnych kmetiov BVDV a BDV je dal-
$fm diagnostickym problémom. BVDV sa prendSa aj spermiami bykov a tieZ
kontaminuje séra na kultiviciu buniek.

Stcasnd laboratérna diagnostika pestivirusovych infekcif je zaloZen4 na izo-
lacii virusu na bunkovych kultirach, detekcii virusovych antigénov imunolo-
gickymi technikami alebo imunochemicky, detekciou 3pecifickych protilatok
virus-neutralizanym testom (Du b o vi, 1990). Tieto metédy su ¢asovo zdlha-
vé a niektoré z nich nie si prili§ Specifické. Hybridizacné techniky tieZ nie su
dostato¢ne citlivé a Specifické.

Najvi¢sim problémom pri vyvoji PCR testu na detekciu pestivirusov je vefmi
vysok4 variabilita ich genémov (Ridpath a Bolin, 1991). Chyba tieZ
dostatok publikovanych sekvencif réznych kmefiov BVDV a HCV a sekvencie
genému BDV vébec nie si k dispozicii.

Po metodickom zvlddnuti metédy RT-PCR (Vil & ek, 1993b) sme pristipili
k vyhladaniu univerzdlnych primerov na detekciu vSetkych pestivirusov. Pri ich
vybere sme zvolili pristup, v ktorom poé&itatom navrhnuté sekvencie primerov
a niektoré publikované primery z réznych &asti 12,5 kb pestivirusového genému
boli experimentélne odskiSavané pri detekcii velkého poctu virusovych izolatov.
Zial, informé4cie vloZené do po&itada pre vyber primerov boli znaéne obmedzené.
Ved doteraz boli tiplne sekvenované iba genémy troch kmetiov BVDV (NADL,
Osloss, SD-1) a dvoch kmetiov HCV (Alford, Brescia). Pri vysokej diverzite
pestivirusovych genémov vyber univerzilnych primerov bol velmi problematicky.

V 3tidii sme vySetrovali Sest parov primerov. Dva péry primerov 324/326
a 325/326 amplifikujice 288 bp resp. 299 bp DNA fragmenty vybraté zo silne
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konzervativnych ¢asti 5’-nekodujiicej oblasti genémov. Primery Hi/H2 pochddza-
li z génu kodujiceho p80 priCom ohraniCovali 452 bp tsek a boli publikované
Hooft van Iddekinge a i (1992). Primery 928/929. vymedzovali
944 bp tsek v gene p54 a boli schopné zachytif inzercie v kmeiioch NADL a Os-
loss. Dalgie primery Li/L2 boli navrhnuté Lopezom ai. (1991) z 3-oblasti
BVDV genému (205 bp). Z rovnakej oblasti pochddzali aj naSe S1/S2 primery
amplifikujice 449 bp DNA fragment.

In vitro amplifikdcia 129 pestivirusovych kmefiov a izoldtov metédou RT-PCR
odkryla kvalitu navrhnutych primerov. Dve dvojice primerov, 324/326 a 325/326,
zachytili v8etkych 79 analyzovanych bovinnych izoldtov (tab. II). Primery
324/326 na rozdiel od ostatnych zachytili tieZ vSetkych 33 prasacich izoldtov
a 17 Studovanych ovéich izoldtov (Vil&ek ai., 1994b).

II. Detekcia 129 pestivirusov izolovanych z krdv, prasiat a oviec metédou RT-PCR - Detection
of 129 pestiviruses orginating from cattle, pigs and sheep by RT-PCR

Pévod pestivirusov (po<‘£¢:t)l Primerys

324/326 | 325/326 | S,/S, | H,/H, |928/929 | L,/L,
Hovidz{ dobytok® (79) 79 79 75 72 48 57
Prasatd’ (33) 33 31 32 ND 0 ND
Ovee (17) 17 1 8 4 3 ND

ND = nezistené — not determined

lorigin of pestiviruses (counts), Zcattle, 3pigs, 4sht:ep, 5primers

Primery 324/326 dopliiajui $kdlu univerzdlnych pestivirusovych primerov
(Ridpath ai, 1993; Wirz ai., 1993). Ich univerzdlnost si vysvetfujeme
tym, Ze pochddzaji z 5-konca genému, ktory mdZe obsahovat regulagné oblasti
pre replikdciu pestivirusov. Vzhlfadom na ich biologicki ddleZitost si tieto se-
kvencie silne evolu¢ne konzervované.

Pri metéde RT-PCR sa vyuZivaji dva enzymy: reverznd transkriptdza na pre-
pis RNA genému do cDNA a Tag DNA polymerdza na in vitro amplifikiciu
cDNA metédou PCR. Novy enzym, Tth DNA polymeriza, obsahuje obe enzy-
mové aktivity Myers a Gelfand, 1991). V snahe zjednodusif detekciu
pestivirusov sme overovali neddvno vyvinuti metédu s vyuZitim 7th DNA poly-
mer4zy v ktorej reverznd transkripcia a PCR vyuZiva stejny reakény roztok
(Young ai. 1993). Zial, v tychto experimentoch Tth DNA polymeriza sa
kvalitou nevyrovnala Tag DNA polymerdze (Vil&ek ai., 1994b). Ani s uni-
verzélnymi 324/326 primerami Tth DNA polymeriza nebola schopnd amplifiko-
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vat viaceré pozitivne vzorky BVDV a BDV detekované Taqg DNA polymerizou
(Easton a i, 1994). Aviak Tth DNA polymerdza uspe$ne inkorporovala
Dig-dUTP do 324/326 amplikénu (Viléek a Herring, 1994). Tito me-
téda zjednodu3uje pripravu digoxigeninom oznacenej DNA sondy priamo z RNA
templ4tu, v naSom pripade priamo z RNA genému BVDV.

Veterindrneho lekdra vZdy zaujima akym virusom je zviera infikované, t. j.
diferencidcia pestivirusov. Hoci HCV méZe byt diskriminovany od ostatnych
pestivirusov panelom monoklondlnych protilatok, diferencidcia medzi BVDV
a BDV je problematickd (Edwards ai., 1991). Pri d6kaze pestivirusov s vy-
uZitim PCR je napr. moZné pouZif ¥pecifické primery pre HCV a tym ho dife-
rencoval od BVDV a BDV (Katz a i., 1993). Specifické primery na BDV
neexistuju a preto je fazko diferencovat medzi BVDV a BDV na genetickej tirov-
ni.

Na3a stratégia diferencidcie pestivirusov bola zaloZena na 3Stiepeni DNA frag-
mentu (amplikénu) ziskaného RT-PCR s univerzdlnymi pestivirusovymi 324/326
primerami s vyuZitim restrikénych endonukledz. Vyber enz§ymov opif naznacila
pocitaovd analyza. Amplikén 324/326 obsahoval mnoZstvo rozpoznivacich
miest pre restrikéné endonukledzy. Z piatich porovnanych sekvencii BVDV
a HCV podla pocitacovej analyzy Aval teoreticky Stiepila 288 bp amplikén
u BVDV a HCV kmeiiov na 117 bp a 171 bp fragmenty, Bgll len u HCV kmeiiov
na 41 bp 247 bp fragmenty. Ci tieto restrikéné miesta st zachované u ostatngch
kmetiov BVDV a HCV a &o vznikne v pripade BDV izoldtov mohla potvrdif iba
experimentdlna analyza.

Experimenty tplne potvrdili teoretické predpoklady. Restrikénd endonukledza
Aval $tiepila amplikény v3etkych Studovanych BVDV a HCV izolétov, kym Bgll
len HCV izoldty v zhode s pocitatovou analyzou. Tym je moZné diferencovat
medzi BVDV a HCV. Casf ovéich izol4tov sa chovala podobne ako BVDV, t. j.
boli 3tiepené len s Aval. Druhd ast ovéich izoldtov, ktord podla analyzy so
$pecifickymi monoklondlnymi protildtkami sa chovala podobne ako Moredun
referenény kmefi pre BDV, nebola $tiepend ani jednym enzymom (obr. 2). Tym
sme dosiahli diferencidciu medzi BVDV a BDV (Vil¢ek ai., 1994b). Teda
BVDYV amplikény si Stiepené len s Aval, HCV s Aval a Bgll a BDV nie sii vObec
Stiepené. Nezdvisle od tychto experimentov rovnaké vysledky diferencidcie boli
ziskané aj s vyuZitim panelu 3pecifickych monoklonilnych protildtok a sekven-
¢nou analyzou E2 génu.

Zivotaschopnost metodicky jednoduchého spésobu diferencidcie pestivirusov
sme overili aj v inych experimentoch. Pri analyze bovinnych a ov¢ich izolatov
ziskanych z viacerych fariem vo Svédsku vznikla otézka, ktoré izol4ty si BVDV
alebo BDV. Nasa metéda rovnako ako aj met6éda s vyuZitim monoklondlnych
protildtok a konstrukcia fytogenetickych vzfahov na genetickej trovni spolo&ne
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288bp —
247 bp -

2. Diferencidcia pestivirusov s vyuZitim RT-PCR a $tiepenim 324/326 amplikénu s Aval a Bgll -
Differentiation of pestiviruses using RT-PCR and the cleavage of the 324/326 amplicon by Aval
and Bgll

1-3 amplikény Stiepené s Bgll; 4-6 amplikény Stiepené s Aval — 1-3 amplicons cleaved by
BglI, 4-6 amplicons cleavaged by Aval

1,6 — bovinné izolaty (79 ks) a ovéie izoldty — referenény kmeti Weybridge (11 ks); 2,5 - ov¢ie
izoldty — referenény kmefi Moredun (6 ks) a jeden prasaéi izoldt — (UK 87/6); 3,4 — prasacie
izoldty (32 ks) — 1,6 — bovinne isolates (79 samples) and sheep isolates — reference strain
Weybridge (11 samples); 2,5 — sheep isolates — reference strain Moredun (6 samples) an one
pig isolate (UK 87/6); 3,4 — pigs isolates (32 samples)

indikovali, Ze zvieratd boli infikované len BVDV (Paton ai., 1994). Analyza
HCV izolatov ziskanych z r6znych ohnisk ndkazy prasiat virusom klasického
moru o$ipanych tieZ potvrdila, Ze vyvinuty test diferencie pestivirusov sa osvedtil
aj s izolatmi zo Slovenska (Viléek, Takdcsovd, Strojny,
MojZi§, nepublikované vysledky).

BRSV

Bovinny respiratérny syncycidlny virus (BRSV) spdsobuje akutné respiracné
ochorenia hovidzieho dobytka. Infekcia sa prejavuje hori¢kou, maldtnostou, pro-
blémami dychacich ciest, znfZenfim mlie¢nej dZitkovosti. Ohniskd ndkazy vzni-
kaji na celom svete (Sharma a Woldehiwet, 1991).

Doteraj3ie met6dy detekcie BRSV sii zaloZené na detekcii virusovych antigé-
nov imunofluorescenciou (Thomas a Stott, 1981)aELISA(Fernan-
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M 1 2 3 4 5 6 7 8 9 10 11 12

3. Detekcia BRSV s nested PCR a imunofluorescenciou — Detection of BRSV by nested PCR
and immunofluorescence

1-12 amplifikovand DNA z nosovych vyterov bykov z farmy s vyskytom BRSV infekcie — 1-12
amplificated DNA isolated from nasal swabs of bulls housed in farm with the occurence of
BRSYV infectious

IF — paraleln4 detekcia virus $pecifického antigénu imunofluorescenciou — IF — detection of the
virus specific antigen by immunofluorescence

d oa i., 1989). Zial, tieto met6dy nie si citlivé a Specifické. Klasick4 izol4cia
virusu na bunkovych kultirach zlyhdva, lebo virus je veImi nestabilny (Smith
ai., 1975).

Napriek tomu, Ze RT-PCR test na detekciu BRSV uZ bol vyvinuty (Oberst,
1993a, b), chybajii tidaje o analyze terénnych vzoriek a porovnanie s klasickymi
diagnostickymi technikami. Na§im ciefom bol vyvoj velmi citlivého nested
RT-PCR testu na detekciu BRSV, ktory nahrad{ problematicku virusovi izoldciu.
Kvalita testu mala byf overend pri analyze vzoriek ziskanych z infikovanych
chovov.

Pre vyber primerov sme zvolili gén kodujiici fizny F protein (W alravens
a i., 1990). Pomocou programu OLIGO sme vybrali Styri primery pre nested
PCR, ktoré pochddzali z konzervovanych oblasti F génu. VonkajSie primery
ohrani¢ovali fragment 711 bp, vniitorne 481 bp. Teoreticky naSe primery mohli
detekovat bovinné izolity BRSV, ale aj niektoré izoldty fudského RSV (HRSV).

Vysledkom nested RT-PCR testu bol elektroforeticky pas o velkosti 481 bp
silnej intenzity. Citlivost testu dosiahla limit 0,1 TCID5so. Nepozorovali sme skri-
Zenu reakciu s virusom parainfluenzy-3, Sendai virusom, BVDV, bovinnym ko-
ronavirusom, bovinnym adenovirusom sérotyp 2, BHV-1 a BHV-4. U niektorych
izolatov HRSV sme v3ak v zhode s pocitatovou analyzou zaregistrovali pozitiv-
nu reakciu detekciou 481 bp fragmentu. Na diferenciidciu medzi BRSV a HRSV
sme vyuZili oligonukleotidovii sondu oznacenu biotinom alebo 3tiepenie 481 bp
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amplik6nu so Scal. Restrikénd endonukledza Stiepila len BRSV vzorky pri¢om
vznikali fragmenty 257 bp, 105 bp, 101 bp a 18 bp. V désledku slab3ej rozliSo-
vacej schopnosti-agar6zovych gélov sme pri elektroforéze pozorovali len dva
pasy — 257 bp a okolo 100 bp (Vil&ek ai., 1994a).

Molekuldrno-biologicky test sa osved¢il aj pri analyze terénnych vzoriek zfs-
kanych z fariem s vyskytom BRSV infekcie pri ddkaze virusu v nosovych vyte-
roch infikovangch bykov. Nésted RT-PCR detekovala viac pozitivnych vzoriek
ako imunofluorescen&nd technika d6kazu virusovych antigénov (obr. 3).
Z 35 vzoriek 23 bolo pozitfvnych imunofluorescenciou, ale aZ 31 nested RT-PCR
testom (Vil&ek ai., 1994a).

ZAVER

Detekcia BHV-1 s vyuZitfm PCR patri medzi prvé pokusy dokézat tento virus
met6dami in vitro amplifikdcie DNA. Citlivost a $pecifickosf testu si vlastnosti,
ktoré ho preduruji ako alternativu k biologickej izol4cii virusu. Test mdZe byt
vyuZity nie len na diagnostiku akiitnej formy IBR, ale jeho vysokd citlivost
naznaluje vyuZitie aj pri diagnostike latentnej formy infekcie a pri detekcii virusu
v semene bykov a v sérach na kultivdciu buniek.

Univerzdlne 324/326 primery na detekciu pestivirusov doplnili 8kdlu dvoch
univerzdlnych pestivirusovych primerov publikovanych v odbornom pisomnic-
tve. Jednoduchy spdsob diferencidcie medzi BVDV, BDV a HCV s vyuZitim
Stiepenia amplikénu s Aval a Bgll patri medzi origindlne pristupy v medzindrodnom
kontexte. Metéda diferencidcie sa vyuZije nie len pre laboratérnu diagnostiku
pestivirusovych infekcif, ale prispeje aj do mozaiky poznatkov o pestivirusoch.

Vyvoj nested RT-PCR testu na detekciu BRSV tieZ nebol doteraz popisany.
Analyza terénnych vzoriek z infikovanych chovov je dal¥ou prioritou naSich
$tddii. Test mbZe zohrat ddleZitd dlohu pri $tidiu patogenézy BRSV.
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Development of PCR assays for detection of BHV-1, BRSV and pestiviruses.
Vet. Med. — Czech, 39, 1994 (11): 687-700.

The development of PCR assays for detection of BHV-1, BRSV, BVDV and
another pestiviruses is summarized.

A polymerase chain reaction assay based on primers selected from the viral gl
glycoprotein gene detected 3 fg pure BHV-1 DNA, 0.1-1.0 TCIDy, or a single
infected cell. No amplification was observed with DNA from BHV-2, BHV-3,
BHV-4, OHV-1 or OHV-2. However, a fragment of the correct size (468 bp) was
amplified using DNA from herpesviruses isolated from reindeer, red deer and goat.
The PCR assay was able to detect virus in nasal swabs 1-14 days after experimental
infection of cattle and there was a good correlation when PCR was compared to virus
isolation for the detection of BHV-1 in clinical field samples. Detection of BHV-1
in fetal bovine serum and semen samples was also successful.

PCR detecting a broad range of BVDV, BDV and HCV was developed. Of six
sets of primers selected from different parts of the pestivirus genome the best results
were provided by a pair 324/326 from the highly conserved 5-non-coding region
which gave an amplification with all 129 isolates tested. This panel consisted of
79 isolates from cattle, 33 from pigs and 17 from sheep. Differentiation between
viruses was achieved by cleavage of the PCR-amplified products (288 bp) with the
restriction endonucleases Aval and Bgll. The BVDV products were cleaved by Aval,
HCV by Bgll and Aval. Both enzymes, Aval and Bgll, did not cut the BDV products.
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A nested polymerase chain reaction assay was developed for the detection of
bovine respiratory syncytial virus (BRSV). Primers were selected from the gene
encoding the F fusion protein. The sensitivity of PCR assay was 0.1 TCIDs,. No cross
reaction was observed with nine heterologous respiratory viruses. PCR products of
bovine and human RSV strains were discriminated using endonuclease Scal, which
specifically cleaved products of BRSV. PCR assay detected BRSV in nasal swabs
collected from cattle in the acute stage of respiratory disease. In vitro amplification
detected 31 positive samples of 35 while immunofluorescence only 23 samples.

PCR; in vitro amplification; BHV-1; BVDYV; pestiviruses; BRSV; differentiation
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KOLONIZACIA TRAVIACEHO TRAKTU GNOTOBIOTICKYCH
A KONVENCNYCH JAHNIAT DEFINOVANOU LAKTOFLOROU

A. Bomba!, I. Kravjansky!, R. KasteF2, M. CiZek2, B. Kapitan¢ik2,
Z. Juhasoval!, R. Herich!, R. Zitiian3, V. Bué¢ko?

1Ustav experimentdlnej veterindrnej mediciny, KoSice

2Univerzita veterindrskeho lekdrstva, KoSice

3Vyskumny iistav Zivo&isnej vyroby Nitra, pracovisko KoSice
4Experimentdlne vyskumné stredisko Univerzity veterindrskeho lekdrstva
v KoSiciach so sidlom v Zemplinskej Teplici

Bol sledovany vplyv inokuldcie Lactobacillus casei 294/89 na koloniz4ciu ¢revného
traktu a vybrané ukazovatele metabolického profilu gnotobiotickych a konven-
¢nych jahniat z hfadiska jeho moZného vyuZitia v prevencii diarrhoického syndré-
mu mlddat bakteridlnej etiol6gie. Populdcia L. casei kolonizujiica ¢revny epitel
dosahovala vo vekovej dynamike v priemere vys§ich hodn6t u gnotobiotickych jah-
niat v porovnan{ s laktobacilami u konvenénych jahniat so signifikantnym rozdie-
lom (p < 0,001) vo veku tri dni a v priemere boli po¢ty adherovanych laktobacilov
u gnotobiotov signifikantne vysSie v jejiine a k6lone (p < 0,05). V dolnych sekoch
trdviaceho traktu boli na Erevnom epiteli zistené najvy3Sie polty laktobacilov
u oboch skupin. Aj poéty L. casei v érevnom obsahu gnotobiotov boli vo vekovej
dynamike v priemere vy3Sie ako poéty laktobacilov u konvenénych jahniat, ale
rozdiely neboli signifikantné. Z hfadiska jednotlivych tsekov &reva bola populdcia
L. casei u gnotobiotov signifikantne vysSia (p < 0,01) v jejine. Najvy3Sie polty
laktobacilov v obsahu boli u gnotobiotov v kélone (6,17 log 10/cm?), u konven&-
nych jahniat v jejine (4,71 log 10/cm?). Koncentrdcia kyseliny mlieZnej v obsahu
jejina dosahovala vy3$3fch hodn6t u konvenénych jahniat vo veku tri a Sesf dnf
a u gnotobiotov kulminovala vo veku tri tyZdne (13,19 mmol/l). U konvenénych
jahniat boli zaznamenané signifikantne vy3Sie hladiny celkovych bielkovin v sére
vo veku tri (p < 0,05) a Sest dnf (p < 0,01) a celkovych sérovych imunoglobulinov
vo veku tri dni (p < 0,01). U gnotobiotickych jahniat bola koncentrdcia kyseliny
octovej v sére signifikantne vy3Sia vo veku tri (p < 0,05) a Sest dnf (p < 0,01)
a u tejto skupiny zvierat doslo vo vekovom intervale 10-15 dnf k dvojndsobnému
vzostupu koncentricie kyseliny mlie¢nej v sére so stii¢asnym poklesom koncentrécie
kyseliny octovej na jednu Stvrtinu.

jahiiatd; gnotobiot; Lactobacillus casei; kolonizécia; trdviaci trakt
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Laktobacily sid si¢astou prirodzenej Erevnej a slizni¢nej mikrofléry. Traviaci
trakt osidfuji uZ v prvych hodindch Zivota. Pre svoje priaznivé biologické i¢inky
nachddzaji Siroké uplatnenie. VyuZivajui sa v potravinidrskom priemysle, ale aj
v pofnohospodarstve pri konzervovan{ objemovych krmiv. VeImi v§znamnd tlo-
hu ma vyuZitie laktobacilov formou probiotik. Aplikacia probiotik sa v ZivociSnej
vyrobe a vo veterindrnej medicine uplatiiuje pri zlepSovani konverzie Zivin krmi-
va a zvySovani hmotnostnych prirastkov (Burgstaller ai., 1984; Svo -
zil ai., 1987; Skfivanovd a Machdiiova, 1990; Wallace
a Newbold, 1992) pri riadenom ovplyviiovani funk&ného vyvoja trdviaceho
traktu mlddat (Fonty ai., 1983) a pri cielenom potla¢ani neZiadicej mikro-
flory Underdahl ai, 1982; Lidbeck ai., 1987). Z laktobacilov si
v gnotobiotickych prepardtoch najCastejSie vyuZivané Lactobacillus acidophilus,
L. casei, L. lactis, L. reuteri, L. plantarum, L. fermentum, L. brevis a L. delbrueckii
(Jonsson a Conway, 1992). Velmi Glinné a perspektivne sa ukazuje
vyuZitie laktobacilov v prevencii a terapii ochoreni spdsobenych patogénnymi
mikroorganizmami (W atkins ai., 1982), predovietkym u diarhoického syn-
drému mlddat hospodarskych zvierat (Gilliland ai., 1980). Aplikicia pro-
biotik na bdze laktobacilov je biotechnologickou metédou, ktord prirodzenym
spdsobom priaznivo ovplyviiuje zdravotny stav mladat s pozitivnym dopadom na
Zivotné prostredie. Medzi vlastnostami, ktorymi by mal disponovaf mikroorga-
nizmus pouZity ako probiotikum, uvddza Fuller (1989) schopnost prospesne
pOsobif na hostitela, preZival a metabolizovaf v prostredi intestindlneho traktu,
ale podla Kme ta a kol. (1986) rozhodujiicim faktorom selekcie je adherencia
na bunky gastrointestindlneho traktu. Adherencia laktobacilov k epitelidlnemu
povrchu traviaceho traktu vytvara predpoklady pre tispe$nu koloniziciu a probi-
otickd d¢innost.

V tejto prici poddvame informativne zistenia o vplyve inokuldcie L. casei na
koloniz4ciu ¢revného traktu a vybrané ukazovatele metabolického profilu gnoto-
biotickych a konven¢nych jahniat z hfadiska jeho moZného vyuZitia v prevencii
diarrhoického syndrému mlddat bakteridlnej etioldgie.

Do experimentu bolo zaradenych pif gnotobiotickych a tri konven¢né jahiiata.
Gnotobiotické jahtiatd boli ziskané hysterektémiou a odchovadvané v izoldtoroch
(Bomba ai., 1993). Napdjané boli komerénym plnotu¢nym mlieckom (PMV,
Hradec Krélové) ad libitum. Konven&né jahiiatd boli ustajnené v kotercoch spolu
s matkami a prijimali materské mlieko ad libitum.

Konven¢né a gnotobiotické jahiiatd dostdvali denne 2 ml inokula, ktoré obsa-
hovalo 1 x 108 zdrodkov kmeiia L. casei 294/89, ktory bol izolovany z rektalneho
vyteru tefata vo veku dva dni (C 1 % e k, 1993). Kmeii bol vybrany z celkového
poctu 324 sledovanych laktobacilovych kmeiiov a testovany rutinnymi bioche-
mickymi metédami.
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Vo veku 3, 6, 10, 15 a 21 dni boli od jahniat oboch skupin odobrané vzorky
krvi z vena jugularis nalatno pred rannym kfmenfm. V rovnakom vekovom in-
tervale bolo z kaZdej skupiny odporazené jedno jahiia tri hodiny po nakfmeni.
Thned go odporazeni boli odobrané vzorky duodéna, jejuna, ilea a kélonu
(10 cm®) a ich obsahu. Vzorky tkaniv na stanovenie poctu laktobacilov adhero-
vanych na stenu boli trikrat premyté pri miernom mie3an{ s 0,15M PBS (pH 7,2)
a potom bol vykonany zo3krab sliznice krycim sklitkom. VytaZok bol vloZeny
do 10 ml 0,15M PBS (pH 7,2) s 1 % Tweenu a nisledne bolo urobené desiatkové
riedenie. Celkové bielkoviny a albumin boli stanovené Biola-testami (Lachema,
Brno), celkové sérové imunoglobuliny metédou turbidimetrie podfa McE w a -
na ai. (1970). Kyselina pyrohroznov4, kyselina acetoctovd, kyselina mlie¢na,
kyselina octov4 a kyselina B-hydroxymaslova boli stanovené metédou kapildrnej
izotachoforézy. Na stanovenie poc¢tu laktobacilov bol pouZity selektivny Rogoza
agar a na mikrobidlnu kontrolu VL krvny agar.

Pocet L. casei adherovanych na ¢revny epitel gnotobiotickych jahniat (3,41 log
10/cm?) bol vo veku tri dni v priemere signifikantne vy33i (p < 0,001) v porovnani
s po¢tom laktobacilov u konvenénych jahniat (obr. 1). U gnotobiotov sa pocty
adherovanych L. casei pohybovali vo vekovej dynamike na trovni, ktord dosiahli
uZz vo veku tri dni, zatial ¢o u konven¢nych jahniat sa laktobacily na udroveri
gnotobiotov dostali aZ vo veku 10 dni. Aj pocty laktobacilov kolonizujicich
jednotlivé dseky ¢reva (obr. 2) boli v priemere vy$Sie u gnotobiotickych jahniat
so signifikantnymi rozdielmi v jejune a kélone (p < 0,05). U oboch skupin jah-
niat bola v priemere populdcia adherovanych laktobacilov najvy38ia v ileu a ké-
lone. Populécia L. casei kolonizujiica duodénum bola u gnotobiotov najvy3ia vo
veku tri dni (3,49 log 10/cm?), v jejune (3,74 log 10/cm?) a ileu (4,37 log 10/cm?)
vo veku 3est dni a v kélone (4,7 log 10/cm2) vo veku 15 dni (obr. 3). U kon-
ven¢nych jahniat narastala populdcia laktobacilov kolonizujicich jednotlivé tse-
ky ¢reva s vekom (obr. 4).

Pocet L. casei v Erevnom obsahu gnotobiotickych jahniat dosahoval v prieme-
re vy38ich hodnét ako pocet laktobacilov u konvenénych zvierat, ale rozdiely
neboli signifikantné. Najvy3Sie pocty laktobacilov boli zaznamenané u oboch
skupin vo veku 10 dnf (gnotobiotické jahiiatd 5,9 log 10/ml a konvenéné 4,6 log
10/ml). Populécia L. casei v obsahu jednotlivych tsekov ¢reva bola u gnotobiotov
v priemere vy3§ia ako pocty laktobacilov u konvenénych zvierat so signifikant-
nymi rozdielmi v jejune (p < 0,01). Najvy38ie pocty laktobacilov v obsahu boli
u gnotobiotov v kélone (6,17 log 10/ml), u konvenénych jahniat v ileu (4,71 log
10/ml). Pocet L. casei v obsahu jednotlivych tsekov &reva bol u gnotobiotickych
jahniat najvy38i v duodéne vo veku 21 dni (5,6 log 10/ml), v jejune vo veku Sest
dni (6,3 log 10/ml), v ileu vo veku tri dni (6,2 log 10/ml) a v kélone vo veku
10 dni (6,85 log 10/ml). Pocet laktobacilov v obsahu jednotlivych dsekov ¢reva
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1 '!""'-" #2¢ p < 0.001
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3 6 10 15 21 Vek 1
(dni)
GL 3.41 3.65 3.19 3.03 3.07
CL 1.08 1.87 3.02

——GL % CL

1. Pocty laktobacilov kolonizujicich &revny epitel gnotobiotickych (GL) a konven&nych (CL)
jahniat — Lactobacillus counts colonizing intestinal epithelium of gnotobiotic (GL) and conven-
tional (CL) lambs

'age (days)

konvenénych jahniat bol najvy33i v duodéne (3,3 log 10/ml), jejune (4,2 log
10/ml) a kélone (6,3 log 10/ml) vo veku 10 dnf a v ileu (6,23 log 10/ml) vo veku
Sest dni.

Koncentrécia kyseliny mlieCnej v obsahu jejuna gnotobiotov kulminovala vo
veku tri tyZdne (13,19 mmol/l), priom vo veku tri a $est dnf dosiahla u konvenc-
nych jahniat vy33fch hodnét.

Zo sledovanych parametrov imunobielkovinového profilu boli u konvenénych
jahniat zaznamenané signifikantne vy3$ie hladiny celkovych bielkovin vo veku
tri (p < 0,05) a Sest dni (p < 0,001) a celkovych sérovych imunoglobulinov vo
veku tri dni (p < 0,01). Hladiny albuminu v sére konvenénych zvierat boli vy3Sie,
ale rozdiely neboli signifikantné.

Z parametrov energetického profilu bola zistena signifikantne vy3§ia koncen-
tricia kyseliny octovej v sére gnotobiotickych jahniat v porovnani s konven&ny-
mi jahiiatami vo veku tri (p < 0,05) a 3est dnf (p < 0,01). Rozdiely v koncentrécii
kyseliny pyrohroznovej, acetoctovej, mlienej a B-hydroxymaslovej v sére sledo-
vanych skupin jahniat neboli signifikantné. U gnotobiotickych jahniat doslo vo
vekovom intervale 10-15 dnf k dvojndsobnému vzostupu koncentricie kyseliny
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Duodénum Jejinum Ileum Kélon?
GL 2.42 2.91 3.59 4.26
CL 1.78 1.43 2.26 2.57
[ leL HEEcCL

2. Kolonizdcia jednotlivych lokalit Ereva gnotobiotickych (GL) a konvenénych (CL) jahniat
laktobacilmi — Colonization of different segments of intestine of gnotobiotic (GL) and conven-
tional (CL) lambs by lactobacilli

'colon

mliecnej v sére so sucasnym poklesom koncentricie kyseliny octovej na jednu
Stvrtinu.

Populécia laktobacilov adherovanych na epitel €reva i v jeho obsahu dosiahla
u gnotobiotickych jahniat v porovnani s konvenénymi zvieratami vy38ich poctov
tak z hladiska vekovej dynamiky, ako aj pri posudzovani jednotlivych lokalit
trdviaceho traktu. Podobni skutonost zaznamenal Pollmann ai. (1980a,
b) u konvenénych a gnotobiotickych ciciakov. Tento fakt moZno vysvetlif tym,
Ze L. casei predstavoval u gnotobiotov jedind, homogénnu populdciu trdviaceho
traktu. Naproti tomu, konven&né jahiiaté boli osidlené okrem inokulécie aj priro-
dzenym sp6sobom kontaktom s okolim. Hoci populdcia laktobacilov je dominant-
nou u konven¢nych mlddat v prvych diioch Zivota, ekosystém traviaceho traktu
vytvédraju aj dalSie skupiny mikroorganizmov so spletitymi vzdjomnymi antago-
nistickymi a synergickymi vzfahmi navodzujicimi bakteridlnu rovnovéhu.
Tannock ai. (1990) zistili, Ze vdcSina laktobacilov ¢revného traktu ciciakov
pochddza z trdviaceho traktu matiek. Uvedeny fakt chceli Pedersen ai.
(1992) vyuZit cestou skrmovania zmesi laktobacilov prasniciam v pre- a postna-
tdlnom obdobi. Vybrané kmene boli vyluované vo féces v relativne nizkych
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3 6 10 15 21 Vek
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Duodenum 3.49 1.81 2.12 2.15
Jejunum 3.22 3.74 2.63 2.39 2.54
Ileum 3.43 4.37 3.81 2.89 3.02
Kélon? 351 4.69 4.18 4.7 4.22
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3. Kolonizécia jednotlivych lokalit reva gnotobiotickych (GL) jahniat L. cusei — Colonization
of different segments of intestine of gnotobiotic (GL) lambs by L. casei
'age (days), Zcolon

podtoch, neboli schopné nahradit prirodzeni laktofléru prasnic a nedostali sa do
trdviaceho traktu mlddat v signifikantnych poctoch. Po poslednej aplikicii sa
testované kmene uZ neobjavili vo féces, na koZi ani v prostredi. Hoci rozdiely
perzistencie medzi jednotlivymi aplikovanymi kmefimi boli zjavné, nedo3lo
k permanentnej kolonizécii.

Najvys8ie pocty laktobacilov adherovanych na epitel ¢reva i v ¢revnom obsa-
hu boli z hladiska lokaliz4cie v dolnych partidch tenkého &reva a v kélone. NaSe
vysledky si porovnatelné s udajmi inych autorov. Gilliland ai. (1980)
zistili u teliat v prvych difoch Zivota, Ze populécia laktobacilov v tenkom Creve
dosiahla v priemere hodnét 6,55 log 10/g a v hrubom &reve 8,56 log 10/g. U te-
liat, ktoré boli inokulované zdrodkami L. acidophilus sa pocty laktobacilov v ten-
kom creve pohybovali v rozpiti 6,94-7,46 log 10/g a v hrubom dcreve
8,44-8,51 log 10/g. Pollmann ai. (1980 a) inokulovali gnotobiotické cici-
aky kmeiiom L. acidophilus DDS 1 a pozorovali, Ze populécia laktobacilov v hru-
bom ¢&reve dosiahla signifikantne vy$8ich poctov (p < 0,001) ako v tenkom C&reve.
V dal¥ej 3tidii (Pollmann ai.,, 1980b) bol uvedeny L. casei DDS 1 inoku-
lovany konvenénym ciciakom a doSlo k zvySeniu poctu laktobacilov vo féces
(p <0,05). Sarra ai. (1991) pri sledovani kolonizicie Zalidka, ilea a céka
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log 10/cm
4

3

2

1

0 1 1 L

3 6 10 Vek
(dni)?
Duodénum 1.41 1.15 2.54
Jejunum 0.92 0.99 2.39
Ileum 0.69 2.35 3.73
Kélon? 1.3 3 3.42
—— Duodénum ¥ Jejunum —S— Ileum ¢ Kélon2

4. Koloniz4cia jednotlivych lokalit éreva konvenénych (CL) jahniat laktobacilmi — Colonization
of different segments of intestine of conventional (CL) lambs by lactobacilli
lage (days), Zcolon

konvenénych ciciakov po inokuldcii L. acidophilus, L. reuteri a L. salivarius zistili
v prvych dvoch diioch Zivota najvy38ie podty laktobacilov v céku.

Lyons (1986)a Fallon (1986) vysvetluji mechanizmus ¢inku probio-
tik produkciou kyseliny mlie¢nej a poklesom pH, produkciou H20: a jeho anti-
bakteridlnym ucinkom, produkciou prirodzenych antibiotickych substancii
(bakteriocinov), antienterotoxickou aktivitou a zabrinenim kolonizicie ¢revného
traktu adhéziou na epitel Creva. Pri sledovani koncentricie kyseliny mlie¢nej
v obsahu jejuna sme u gnotobiotickych jahniat vo vekovom intervale 6-15 dni
Zivota zistili pribliZne trojndsobny vzostup koncentréicie kyseliny mlie¢nej, ktory
bol v intervale 10-15 dnf veku jahniat sprevddzany takmer dvojndsobnym vzo-
stupom koncentrdcie kyseliny mlienej v sére a poklesom koncentricie kyseliny
octovej na jednu Stvrtinu.

Signifikantne vy3Sie hladiny celkovych bielkovin a niZ8ie hladiny celkovych
sérovych imunoglobulinov gnotobiotickych jahniat v porovnani s konvenénymi
zvieratami si odrazom rozdielov sp8sobu vyZivy jednotlivych skupin zvierat a su
porovnateIné s na¥imi predchddzajicimi vysledkami (Bomba a i., 1993,
1994). Signifikantné rozdiely koncentracie kyseliny octovej v sére jahniat siivisia
pravdepodobne s rozdielnou skladbou mikrofl6ry trdviaceho traktu.
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Kmeifi L. casei 294/89, ktory bol pouZity na inokuldciu zvierat preukdzal schop-
nost kolonizovat trdviaci trakt jahniat. V dalSej prici bol testovany inhibiny
efekt uvedeného kmeiia voci enteropatogénnym E. coli u gnotobiotickych jahniat.
Dosiahnuté vysledky budi predmetom pripravovanej publikécie.
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The effect of Lactobacillus casei 249/89 on the colonization of the intestinal tract
and selected indicators of the metabolic profile of gnotobiotic and conventional lambs
from the viewpoint of its possible utilization in the prevention of diarrhoeal syndrome
of bacterial etiology in young animals has been studied.

Five gnotobiotic and three conventional lambs were used in these studies. The
lambs were slaughtered at 3, 6, 10, 15 and 21 days of age.

The population of L. casei colonizing the intestinal epithelium was at the age
dynamics on average higher in gnotobiotic lambs compared with lactobacilli in con-

Vet. Med. — Czech, 39, 1994 (11): 701-710 709



ventional lambs (Fig. 1). The significant difference (p < 0.001) was noted at the age
of 3 days (gnotobiotic lambs = 3.40 log 10/cm”® and conventional lambs = 1.08 log
10/cm?). Also the counts of lactobacilli colonizing individual sections of the intestine
(Fig. 2) was on average higher in gnotobiots with significant differences in jejunum
and colon (p < 0.05). In both groups, the highest number of lactobacilli was observed
on the intestinal epithelium in lower sections of the digestive tract. In gnotobiots, the
population of L. casei colonizing the duodenum was highest at the age of 3 days
(3.49 log 10/cm?), in jejunum (3.74 log 10/cm?) and in ileum 4.37 log 10/cm?) at the
age of 6 days and in the colon (4.7 log 10/cm?) at the age of 15 days (Fig. 3). In
conventional lambs, the population of lactobacilli colonizing individual sections of
the intestinum was increasing with age (Fig. 4).

The number of L. casei in the intestinal content of gnotobiotic lambs was on
average higher than that in conventional animals but the differences were not signi-
ficant. In both groups, the highest number of lactobacilli was noted at the age of
10 days (gnotobiotic lambs = 5.9 log 10/ml; the conventional lambs = 4.6 log 10/ml).
From the viewpoint of individual sections of the intestine, the population of L. casei
in the intestinal content of gnotobiotic lambs was higher than the lactobacilli count
in conventional animals with significant difference in jejunum (p < 0.01). In gnoto-
biots, the highest lactobacilli count was in the colon (6.17 log 10/ml); in conventional
lambs in the ileum (4.71 log 10/ml). The number of L. casei in the content of
individual intestinal sections was in gnotobiots highest in the duodenum at the age
of 21 days (5.6 log 10/ml), in the jejunum at the age of 6 days (6.3 log 10/ml), in
the ileum at the age of 3 days (6.2 log 10/ml) and in the colon at the age of 10 days
(6.85 log 10/ml). The lactobacilli count in the intestinal content of conventional lambs
was highest in the duodenum (3.3 log 10/ml), in the jejunum (4.2 log 10/ml) and in
the colon (6.3 log 10/ml) at the age of 10 days and in the ileum (6.23 log 10/ml) at
the age of 6 days.

The lactic acid concentration in the jejunal content was higher in conventional
lambs at the age of 3 and 6 days, respectively, and in gnotobiots it culminated at the
age of 3 weeks (13.19 mmol/l). In conventional lambs, significantly higher total
protein levels in serum were noted at the age of 3 (p < 0.05) and 6 days (p < 0.001),
respectively, and those of total serum immunoglobulins at the age of 3 days (p <
0.01). In gnotobiotic lambs, the serum level of acetic acid was significantly higher at
the age of 3 (p < 0.05) and 6 days (p < 0.01), respectively. In these animals, the
serum level of lactic acid has doubled at the age 10 to 15 days with continuous
decrease of the acetic acid level to one fourth.

lambs; gnotobiot; Lactobacillus casei; colonization; digestive tract
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MVDr. Alojz Bomb a, CSc., Ustav experimentélnej veterindrnej mediciny,
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NEKROLOG

Za doc. Ing. MILANOM BARANOM, CSc.

S hibokym zdrmutkom a Ziafom sme prijali smut-
nud sprdvu, Ze 17. augusta 1994 vo veku nedoZitych
66 rokov dotiklo 3Tachetné srdce docenta Ing. Milana
Barana, CSc., spoluzakladatefa a dlhoro¢ného zi-
stupcu riaditefa Ustavu experimentélnej veterindrnej
mediciny v KoSiciach.

Doc. Ing. Milan Baran, CSc. sa narodil 22. sep-
tembra 1928 vo Vinnom, okres Michalovce. Zdklad-
né vzdelanie ziskal na Zempline, v Bdnovciach nad
Ondavou. Gymnazidlne $tidid ukoncil maturitou
v roku 1948. Odborné vysokoskolské vzdelanie zis-
kal na Vysokej §kole pofnohospodérskeho a lesnic-
keho inZinierstva v KoSiciach. Do rodného kraja sa
vritil s diplomom polnohospodérskeho inZiniera, aby sa 12 rokov venoval vychove pofno-
hospoddrskeho dorastu ako ucitel aj riaditel Strednej pofnohospoddrskej technickej Skoly
v CakTove, kde ku koncu pdsobenia dalej $tudoval formou externej aSpirantiry. Ked mu
potom, uZ ako externému a3pirantovi s bohatymi pedagogickymi skisenostami, ponukli
miesto na Vysokej §kole veterindrskej v KoSiciach, prijal ho. Po ziskan{ vedeckej hodnosti
kandiddta vied sa na Vysokej Skole veterindrskej v KoSiciach habilitoval na docenta.

Vo vedeckovyskumnej prdci sa venoval problematike raciondlnej chemizicie objemo-
vych krmovin, hlavne sildZnej kukurice, efektu pouzitych diferencovanych ddvok priemy-
selnych hnojiv a herbicidov. Vyvinul a prakticky overil technol6giu pestovania mieSanky
kukurice a s6je. Riedila sa tym problematika t¢elného zlep3enia nutri¢nych vlastnostf
dordbanych objemovych krmovin. V poslednych rokoch svoju vedeckovyskumnii ¢innost
orientoval na vyrobu nutri¢ne a dieteticky vysokohodnotného sena z viacro¢nych krmovin
za pouzitia modernych dehydratanych pripravkov, ako aj na rieSenie problémov kontami-
nédcie krmovin plesfiami a ich dekontamindcie.

Zivery, ku ktorym dospel, sa vyuZivaji v praxi a zaujali odbornfkov u nds i v zahrani¢{
na zdklade publikovanych 31 p&vodnych vedeckych a 43 odbornych préc.

Ako z uvedeného vyplyva, doc. Ing. Milan Baran, CSc. sa vypracoval na erudovaného
a uzndvaného fytopatol6ga a uz zaciatkom 70. rokov mal postavenie vediiceho vedeckého
pracovnfka. Ako taky stdl pri zrode a postupnom konstituovan{ Ustavu experimentilnej
veterindrnej medicfny v Kogiciach. U¢inne pom4hal budovat jeho objekty a ziskaval po-
trebné vedecké a organizacné skisenosti, pricom sa vyznamne podiefal na orientédcii a pro-
filovani oddelenia veterindrnej dietetiky tstavu. Od roku 1970 aZ do konca roku 1993
zastdval funkciu zdstupcu riaditefa Ustavu experimentélnej veterindrnej mediciny v Kogi-
ciach, ktord vykondval naozaj dspesne, so zmyslom pre timovii prdcu, so zmyslom a citom
pre spravodlivost, s taktom a vysokou ndro&nostou voéi spolupracovnikom i vo&i sebe
samému.
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Siroky rozhfad vo vednom odbore, ako aj praxou overené vysledky, nézory a organi-
za¢né skisenosti tspesne vyuZival pri vykondvan{ funkcif v komisidch, vyboroch i raddch
a z nich hlavne v redak¢nej rade vedeckého Casopisu Polnohospoddrstvo. Predsedal redak-
&nej rade Veterindrskych sprdv a zostavoval Zbornik vedeckych préc Ustavu experimen-
télnej veterinirnej medicfny v Kogiciach. Pod jeho vedenfm vydal UEVM 10 ro&nfkov
Zbornfka a sedem roénikov Sprdv. Za bohatd vyskumni a pedagogicki ¢innost bol oce-
neny radom uznanf, vyznamenanf a titulov.

V docentovi Ing. Milanovi Baranovi, CSc. strdca nielen Ustay experimentélnej veteri-
ndrnej mediciny v KoSiciach a veterindrska i pofnohospoddrska komunita, ale aj celd spo-
lo&nost ¥Fachetného Eloveka so vetkymi atribiitmi vyborného vedeckého a vyskumného
pracovnika, ucitefa, kolegu a priatefa, ktory pre nasu spolo¢nost vytvoril trvalé hodnoty.
Jeho meno a vykonané dielo zostand natrvalo zapfsané v histérii Ustavu experimentélne;
veterindrnej mediciny v KoSiciach, pofnohospoddrskeho 3kolstva a v celej vedeckovys-
kumnej zdkladni pofnohospodérskeho rezortu Slovenskej republiky.

Spomienky na doc. Ing. Milana Barana, CSc., zostdvaji i nadalej v naSich srdciach.

Za spolupracovnikov UEVM v Kosiciach
Doc. MVDr. Imrich Maradcek, DrSc.,
riaditel’ istavu
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