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ted. The List of Research Activities and Selected Papers is therefore published in
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The following diagnostic kits and components are available for testing and
commercial distribution:
Dot-ELISA Rotavirus
Dot-ELISA Rabbit Haemorrhagic Disease Virus
ELISA Antibodies to Enzootic Bovine Leucosis Virus
ELISA Infectious Bovine Rhinotracheitis Virus Antibodies
ELISA Bovine Viral Diarrhea Antibodies
ELISA Pseudorabies Antibodies
ELISA Rabbit Haemorrhagic Disease Antibodies
ELISA Infectious Pancreatic Necrosis Virus of Salmons
ELISA Spring Viremia of Carp Virus
ELISA Viral Haemorrhagic Septicaemia Virus of Salmons
ELISA Salmonella enteritidis Antibodies in Poultry
ELISA Salmonella typhimurium Antibodies in Poultry
E. coli Strains and Diagnostic Antisera
IDA Test - Ptb set for the Demonstration of Precipitating Antibodies to the Causal
Agent of Paratuberculosis (Johne’ s Disease) by Agar Gel Inmunodiffusion Test
MYKOBAKTIN J for Bacteriological Diagnosis of Paratuberculosis (Johne’ s Di-
sease)
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19. DVORAK, R. - STEPANEK, J. - PSIKAL, L - FRANZ, J.: Isolation of rotaviruses
from calves with acute enteritis and their cultivation in vitro. Acta vet. (Brno), 62,
1993: 71-77.

20. DVORAKOVA J.: V¢skyt mykoplazmové pneumonie prasat v CSFR (Occurrence
of porcine mycoplasmal pneumonia in CSFR). Veterinéfstvi, 43, 1993: 256-257.

21. FISCHER, O.- ZENDULKOVA, D.: Straining with an acridine orange derivative
for the detection of mycoplasmas in cell cultures. Acta vet. (Brno), 62, 1993: 49-53.
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(Brno), 61, 1992: 37-41.
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POSPISIL, Z. - MENSIK, J.- KREICT, J. - STEPANEK, J. - MACHATKOVA, M.:
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sanation of herds affected by infectious bovine rhinotracheitis). Veterina¥stvi, 42,
1992: 15-17.

PSIKAL, I.: Praktické mo¥nosti pouZiti enzymatického zmnoZeni nukleovych
kyselin - PCR ve veterindmn{ virologii (Practical applications of enzymatic nucleic
acid amplification of - PCR in veterinary medicine). Veterinifstvi, 43, 1993:
188-190.

RODAK, L. - POSPISIL,Z. - TOMANEK, J. - VESELY, T. - OBR, T. - VALICEK,
L.: Enzyme-linked immunosorbent assay (ELISA) for the detection of spring
viraemia of carp virus (SVCV) in tissue homogenates of the carp, Cyprinus carpio
L.J. Fisch. Dis., 16, 1993: 101-111.

RUZICKOVA, V.: Characteristics of strains of Staphylococcus aureus isolated
in dairy farms. Vet. Med. - Czech, 39, 1994: 37-44.

RYCHLIK,I.- SISAK, F. - LANY, P. - CERNIK, J.: Differentiation of Salmonella
enteritidis and S. typhimurium by plasmid profile analysis and restriction endo-
nuclease analysis of chromosomal DNA. Vet. Med. - Czech, 38, 1993: 433-439.
SALAJKA, E. - SALAJKOVA, Z. - ALEXA, P. - HORNICH, M.: Colonization
factor different from K88, 8P41 and 987P in enterotoxigenic Escherichia coli
strains isolated from postweaning diarrhoea in pigs. Vet. Microbiol., 32, 1992:
163-175.

SESTAK, K. - ISA, P.: Sou¥asné poznatky o rotavirech se zam&¥enim na rotaviry
prasat (Rotaviruses: A review with regard to porcine rotaviruses). Vet. Med. -
Czech, 38, 1993: 161-186.

SESTAK, K. - MUSILOVA, J. - KUBICEK, O. - ALEXA, P.: Vyskyt &ty¥ riizngch
rotavirovych elektroferotypd a n€kterych dalSich patogeni zpisobujicich prijmy
prasat v CSFR (Occurrence of four electrophoretic types of rotavirus, and other
agents causing diarrhoea in swine in Czechoslovakia). Veterinaf'stvi, 42, 1992:
125-127.

SMID, B. - VALICEK, L. - RODAK, L. - KUDRNA, J. - MUSILOVA, J.:
Elektronov& mikroskopicky priikaz viru epidemické diarrhoey prasat v Ceské
republice (Electron microscopic demonstration of porcine epidemic diarrhoea in
the Czech Republic). Vet. Med. - Czech, 38, 1993: 333-341.

TURANEK, J.: FPLC as the tool for liposome preparation by rapid extrusion
method. Analyt. Biochem., in press.
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36.
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TURANEK, J. - TOMAN, M. - NOVAK, J. - KRCHNAK, V. - HORAVOVA, P.:
Adjuvant effect of liposomes and adamantylamide dipeptide of entrapped synthetic
peptide derived from HIV-1 trans-membrane region glycoprotein GP 41. Immunol.
Lett., in press.

VALICEK, L. - PARAVANOVA, A.: Catalogue of animal viruses. Collection of
animal pathogenic microofganisms. Bmo 1992. 39 pp.

VALICEK, L. - SMID, B. - RODAK, L.: Immunoelectron microscopy of rabbit
haemorrhagic disease virus (RHDV) using monoclonal antibodies. Acta Virol., 36,
1992: 589-591.

VALICEK, L. - SMID, B. - VAHALA, J.: Demonstration of parvovirus in
diarrhoeic African cheetahs (Acinonyx jubatus jubatus Schreber, 1775). Vet.
Med. - Czech, 38, 1993: 245-249.

NON-INFECTIOUS DISEASES
LACTATION
REPRODUCTION

38.

39.
40.

Mechanisms and ways of modulation of resistance of the bovine mammary gland
(D. Ry$dnek,). Schlegelovi)

Alternative methods of mastitis therapy (P. Olejnik)

Spermatological analyses for functional assessment of ejaculates in farm animals
(Z. VEZnik)
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laboratory). Brno, 1993. 7 pp.

CANDERLE, J. - ZRALY, Z. - KUMMER, V. - PANYREK, L.: Ofetfen{ krav
s retenc{ sekundin analogem prostaglandinu cloprostenolem (Treatment of retained
placenta in cows with the prostaglandin analogue cloprostenol). Veterinafstvi, 43,
1993: 89-90.

KOZDERA, A. - RYSAVA, L. - VEZNIK, Z. - RASZYK, 1.: The effect of acute
and chronic stress on the testosterone production in male mice. J. Physiol. Pharma-
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KOZDERA, A.- VEZNIK, Z. - RYSAVA, L.: Average testosterone levels in bulls
after GnRH stimulation at breeder bull rearing stations and A. I. stations. Vet.
Med. - Czech, 38, 1993: 129-140.

KOZDERA, A. - VEZNIK, Z. - RYSAVA, L. - SISAK, M. - ZAJIC, J.: Evaluation
of endocrine function of testes in bulls. J. Physiol. Pharmacol., 43, 1992: 234-235.
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KUMMER, V. - ZRALY, Z. - CANDERLE, J. - MASKOVA, 1.: Sni¥en{ ztrét
v produkci mléka dojnic vyuZitim neantibiotickych piipravkil k prevenci a 1é¢bé
poporodnich zénéth d€lohy (Reduction of milk production losses by the use on
non-antibiotic drugs for prevention and therapy of post-partal metritis in dairy
cows). N4a¥ Chov (Praha), 52, 1992: 298-299.

OLEJINIK, P. - RYSANEK, D.: Sou¢asné po¥adavky v CR na provoz minimléké-
ren (Current requirements for the operation of small dairies in the Czech Republic).
Zemédé&lecI all, 1-2, 1993: 5, 7.

RYCHLIK, I - KUBICEK, O. - HOLCAK, V. - PAVLIK, I. - BARTA, J.: DNA
fingerprinting in Falconidae. Vet. Med. - Czech, 39, 1994: 111-116.
RYSANEK, D.- BABAK, V. - SLEHOFEROVA, L.: Uelnost a limity nastavov-
ni diskriminaéni Grovné pfistrojii FOSSOMATIC 90 (Rationale of and limits for
fixing discrimination level in Fossomatic 90 instruments). Vet. Med. - Czech, 39,
1994: 37-44.

RYSANEK, D.- OLEINIK, P. - BABAK, V.: Efektivnost rizn§ch zpiisobdi pfpra-
vy dojnic k dojeni (Effectiveness of various pre-milking routines). Vet. Med. -
Czech, 38, 1993: 15-29.

RYSANEK, D. - SCHLEGELOVA, J.: Uginnost BR-testu a Intestu pii stanoveni
rezidui chemoterapeutik v syrovém a prezervovaném mléce (Efficacy of BR-Test
and Intest in the determination of chemotherapeutic residues in raw and preserved
milk). Vet. Med. - Czech, 38, 1993: 215-222.

VEZNIK, Z. - SVECOVA, D. - RUBES, J. - KOZDERA, A.: Soubor metod

k hodnoceni pohlavnich funkci bykl (Set of methods for assessment of sexual
functions in bulls). Pardubice, 1992. 184 pp.

ZRALY, Z. - KUMMER, V. - CANDERLE, J. - MASKOVA, J. - SISAK, M.:
VyuZiti perordln{ aplikace estradiolbenzoétu pfi terapii a prevenci poruch puerperia
krav (Prevention and therapy of puerperal disorders in cows by oral treatment with
oestradiol benzoate). Veterinaistvi, 43, 1993: 214-217.

ZRALY,Z.- KUMMER, V. - CANDERLE, J. - RASZYK, J. - $I3AK, M.: Vliv
estrogend na fagocytami aktivitu krevnich leukocyti jalovic a krav (Effects of
oestrogens on phagocytic activity of peripheral leukocytes in heifers and cows).
Vet. Med. - Czech, 37, 1992: 65-74.

NUTRITION
ECOTOXICOLOGY
FOOD HYGIENE

35.

56.

Investigations of chromosomes and chromosomal disorders in swine and cattle
(J. Rube$,L. Borkovec)

Development of methods of diagnosis, therapy and prevention of metabolic di-
sorders resulting from inadequate nutrition in cattle (B. Vojti¥ek)
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69.
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Effects on absorption of hazardous chemical elements and further biomedical
applications of defined humine substances (I. Herzig,J. Hampl)

Detection of microbial contaminants and residues of inhibitory substances in raw
materials and foodstuffs of animal origin (V. RdZi¢kova,
J. Vyhnédlkovi)

Iodine deficiency in dairy cattle and iodine concentration inmilk (. Herzig)
Investigations of products of protein degradation in foodstuffs and feedstuffs, and
of selected additives to foodstuffs (S. Standara)

Identification of species specific proteins in raw and thermally processed meat
products(I. Svoboda)

Development of computer software for the management of diagnostics and veteri-
nary care (O. MatouSkovéd,K Hruska)

ELISA determination of xenobiotics in environmental and food samples
(M. Fréanek,V. Kolaf)

Biochemical screening of aromatic pollutants(M. Machala,). Turdnek)
Protection of the food chain from xenobiotics in areas with intensive industrial and
agricultural productions (V. Gajdd$kové)

Relationship between metabolic clearance of steroid hormones and the liver injury
M. §i$4k,K Hrus$ka)

Monitoring of exposure of food animals to genotoxic agents in high-risk areas
(J. Rube§,L. Borkovec)

Methods of determination of radioactive substances in food and environmental
samples (J. Prochédzka)

Detection and assessment of alpha radiation sources (V. Jirdsek)
Ecotoxicological studies in an area heavily polluted by lignite mining and
combustion with regard to animal health(J. Raszyk,H. Dodekalovi)

Selected publications:
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72,
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BRUNCLIK, T. - PROCHAZKA, J.: Schnelle Erkennung der durch '*’Cs konta-
minierten Tiere mit Hilfe einer In vivo-Methode (Rapid identification of ¥ics.
-contaminated animals by an in vivo-method). In: Radiocaesium in Wald und Wild,
1993: 115-123.

BRUNCLIK, T. - VANEK, A.: Dynamik der Kontamination von in der Ge-
birgssystemen der Tschechoslowakei lebenden Wildtieren mit Caesium (Dynamics
of contamination by caesium of wild animals living in mountain areas of
Czechoslovakia). In: Radiocaesium in Wald und Wild, 1993: 124-133.

FRANEK, M. - HRUSKA, K. - SI3AK, M. - DIBLIKOVA, L: Development of
a microcolumn radioimmunoassay for screening of polychlorinated biphenyls in
milk and in animal fats. J. Agric. Food Chem., 40, 1992: 1559-1568.
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81.
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lychlorovanych bifenylil pro kontrolu potravin a surovin Zivo€i¥ného pivodu (Ana-
lysis of specific polychlorinated biphenyl congeners for the examination of raw
materials and foodstuffs of animal origin). Vet. Med. - Czech, 37, 1992: 471-478.
CHALUPA, J. - CIGLER, M. - MATOUSKOVA, O.: Prezentaén{ program
SHOW - ideélni pomiicka pro vyuku, pfedné¥ky a demonstraci vysledkl (Presenta-
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results). Medisoft, 92, 1993: 91-92.

JANDL, J. - SLADOVNIK, K.: Pfechod radiocesia do kréli¥tho masa a jeho

exkrece (Transition of radiocaesium into rabbit meat and its excretion). Vet. Med. -
Czech, 38, 1993: 427-432.

LUNSKAYA, .M. - EREMIN, S. A.- EGOROV, A.M. - KOLAR, V. - FRANEK,
M.: Development of polarization fluoroimmunoassay for 2,4-dichlorophenoxyace-
tic acid using monoclonal antibodies. Agrochimica, 2, 1993: 113-118.
MACHALA, M.: Cytochromy P450: toxikologicky vyznam jejich stanoveni (Cy-
tochromes P450: Toxicological significance of level determination). Vet. Med. -
Czech, 38, 1993: 739-750.

MACHALA, M. - ULRICH, R. - HOLOUBEK, I. - CASLAVSKY, J. - KOCAN,
A.-PETRIK,J.- CHOVANCOVA, J.- BILIKOVA, K. - FILIP, F. - GAJDUSKO-
VA, V.: The effect of polycyclic aromatic hydrocarbons on the measurement of
TCDD-like toxic potency in chick embryo livers. In: Proc. 13th Int. Symp. Poly-
nuclear Aromatic Hydrocarbons. 1991: 1215-1222.

MACHALA, M. - NEZVEDA, K. - ULRICH, R. - MATLOVA, L.: Toxicity
potential estimation and biochemical monitoring of aromatic contaminants by the
measurement of monooxygenase activities in chick embryo liver. In: Ecotoxicolo-
gy Monitoring, Weiheim 1993: 173-201.

MATOUSKOVA, O. - CIGLER, M. - CHALUPA, J. - HRUSKA, K.: Statisticky
a graficky systém STAT Plus verze 1.01 - UZivatelsk4 piiru¢ka (Statistic and grafic
system STAT Plus Version 1.01 - User's manual). Brno, 1992. 168 pp.
MATOUSKOVA, O. - CHALUPA, J. - CIGLER, M. - HRUSKA, K.: Statisticky
a graficky systém STAT Plus (Statistic and grafic system STAT Plus). Medisoft,
92, 1993: 76-79.
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PROCHAZKA, H. - LUKS, D. - KOVAR, M.: Hlemy#d jako biologicky indik4tor
radioaktivni kontaminace prostfedi (Snails as biological indicators of radioactive
environmental contamination). Radioakt. Ziv. Prostr., 13, 1990: 189-197.
RASZYK, J.: Prakticky imunologicky koZnf test u selat (A practical immunologi-
cal skin test in piglets). Vet. Med. - Czech, 37, 1992: 269-279.
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J.- RODAK, L. - BARTOS, J.: Ekotoxikologické vztahy ve velkovykrmng& prasat
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power plant). Vet. Med. - Czech, 37, 1992: 435-448.

RASZYK, J. - DOCEKALOVA, H. - RUBES, J. - NAVRATIL, S. - MASEK, J. -
RODAK, L.: Experimentélif chronick4 intoxikace prasat fenylmerkurichloridem
(Experimental chronic phenylmercury chloride intoxication in pigs). Vet. Med. -
Czech, 37, 1992: 379-391.
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Czech chem. Commun., 57, 1992: 46-55.

RUBES, J. - BORKOVEC, L. - HORINOVA, Z. - URBANOVA, J. - PROROKO-
VA, L - KULfKOVA, L.: Cytogenetic monitoring of farm animals under conditions
of environmental pollution. Mutat. Res., 283, 1992: 199-210.

RUBES, J. - URBANOVA, J. - BORKOVEC, L. - HARTANSKA, I. - KULIKO-
VA, L. - HORINOVA, Z.: Cytogenetické vySetfeni krav jako bioindik4toru zne-
¢isténi Zivotniho prostifedi v okrese Teplice a Prachatice (Cytogenetic
examinations of dairy cows as a bioltgcal indicator of environmental pollution in
the districts Teplice and Prachatice). Cs. Hyg., in press.

URBANOVA, E.: Zrychleni metoda stanoven psychrotrofnich baktérif v syrovém
mléce (Rapid method for the determination of psychrotrophic bacteria in raw milk).
Vet. Med. - Czech, 38, 1993: 83-88.

URBANOVA, E. - VYHNALKOVA, J. - MALIKOVA, M.: Zivislost po&tu mezo-
filnich a psychrotrofnich baktérii u vzorkd z prvovyroby mléka (Relationship
between mesophilic and psychrotrophic bacteria counts in raw milk samples
collected in dairy farms). Potrav. Vé&dy, 11, 1993: 13-19.

VOITISEK, B. - HAMRIK, J.: Semikvantitativni stanoveni vépniku, anorga-
nického fosforu a hof€iku v mo¢i krav (Semiquantitative determination of calcium,
inorganic phosphorus and magnesium in cows urine). Veterinafstvi, 42, 1992:
465-466.

VRCHLABSKY, J.: PCB-Riickséinde in Fleischkonchenmehl und technischem
Fett. (PCB residues in meat and bone meal and industria fat). Fleischwirtschaft, 73,
1993: 105-107.
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elements). Veterinafstvi, 42, 1992: 56-57.

VYHNALKOVA, J. - URBANKOVA, E. - PALASEK, J.: Nilezy inhibi¢nich litek
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(Inhibitory substances in poultry and separated poultry meat samples as determined
by the agar diffusion method). Cs. Hyg., 37, 1992: 65-74.
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MINIMAL INHIBITION CONCENTRATIONS OF SELECTED
ANTIBIOTICS FOR STRAINS OF STAPHYLOCOCCUS AUREUS

I. Sediv4, P. Olejnik, D. Ry3dnek

Veterinary Research Institute, Brno

Minimal inhibition concentrations (MIC) of gentamycin (Ge), neomycin (Neo), ri-
fampicin (Rif), ampicillin (Amp), lincomycin (Lin), erythromycin (Ery), and strepto-
mycin (STM) were determined by the agar dilution technique using 46, 130, 131, 125,
140, 139 and 142 strains of Staphylococcus aureus, respectively. The strains,
selected from the collection of the authors' laboratory, were isolated from mammary
gland secretions of cows affected with clinical or subclinical mastitis. The following
ranges of MIC (ug/ml) were assessed for the antibiotics under study: Ge 0.125 - 0.50,
Neo 0.06 - 0.50, Rif 0.0039 - 0.030, Amp 0.015 - 1.00, Lin 0.25 - 1.00, Ery 0.06 - 0.25,
STM 0.50 - 64.0. Modal MIC (ng/ml) were as follows; Ery 0.125 (86%), Lin 0.5
(71.4%), Rif 0.007 (68.7%), Ge 0,25 (56.5%), STM 1.00 (54.2%), Neo 0.25 (53.8%),
Amp 0.06 (41.6%). The order of efficiency expressed in MIC 90 (ug/ml) was as
follows: Rif (0.015), Ery (0.125), Ge (0.25), Neo (0.25), Amp (0.5), STM (4.0).

minimal inhibition concentration; antibiotics; Staphylococcus aureus; mastitis;
cattle

Antibiotic therapy of infectious mastitis can be reliable only if it is preceded by
assessment of the degree of drug sensitivity or resistance of the isolated causal
agent. This statement applies particularly to S. aureus as the currently dominant
causal agent of mammary gland infections in many countries (Bulletin IDF, 1991).
Therefore we decided to test the efficacies of selected antibiotics using our labora-
tory' s collection of the strains of genus Staphylococcus, and to express them in
terms of minimal inhibition concentrations (MIC) which provide more objective
information than results of the currently used diffusion method.

Determinations of MIC were conducted by Mandell and Vest (1972),
Gavan and Barry (1980), Washington and Sutter (1980),
Craven et al. (1986), Sanchez et al. (1986,1988) and Dees and
Schultz (1990). The published values are summarized in Tab.I. Kurek and
Niemczyk (1987)and Skarda and Skardov4 (1990) published only
relative frequencies of sensitive strains as determined by the diffusion method. The
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aim of our experiments was to arrange in terms of efficiency the antibiotics available
for the treatment-of mastitis induced by local strains of S. aureus.

MATERIAL AND METHODS

Minimal inhibition concentrations were determined by the agar dilution tech-
nique as described by Washington and Sutter (1980). The following
drugs were used: Gentamycin (Gentamycin sulfate research grade, Feinbiochemica,
Heidelberg, New York, Serva), streptomycin (Streptomycin sulphate, Medexport,
USSR), lincomycin (Lincomycin hydrochloride, St. Louis, USA, Sigma Chemical
Co.), rifampicin (Ryfampicin 95%, St. Louis, USA, Sigma Chemical Co.), am-
picillin (Ampicillin standard, 200991/1, Lé¢iva Praha), erythromycin (Erythromy-
cin, Boehringer Mannheim GmbH, Germany), neomycin (Bykomycin B 1037,
Neomycin sulphate 325 000 L.E., BYK Gulden, Lomberg Chemische Fabrik GmbH
Konstanz, Schweiz).

Gentamycin, streptomycin, lincomycin, rifampicin, ampicillin, erythromycin and
neomycin were tested using 46, 142, 140, 131, 125, 139 and 130 strains of S. aureus,
respectively. All the strains were isolated from mammary gland secretions of cows
affected with clinical or subclinical mastitis in 1980 through 1992 and kept in the
collection of the authors' laboratory. The strains were kept in glycerol broth at -18 °C.
Their biological properties were verified every two years before reculturing.

MIC were assessed in 9-cm Petri dishes containing Mueller-Hinton's agar with
5 % of defibrinated sheep blood. Series of twofold dilutions of the antibiotics were
prepared and the dilutions were added to the agar to obtain the final concentration
range of 128 - 0,0039 pg/ml of the medium. Results of pilot experiments showed
that extreme dilutions on either or both ends of the series could be omitted without
any loss of relevant information. Therefore the series were limited to ten dilutions,
but individual upper and lower limits were set for each antibiotic.

A suspension of S. aureus cells was used as the moculum Its density was
determined haemocytometrically and adapted to approx. 10* cells/ml, and 0.001 -
0.002 ml were inoculated onto the plates using a special loop. Eight strains were
inoculated in randomly located duplicates onto each plate at distances of 1 cm, and
results were read after 16 to 20 hours of incubation at 37 °C. The lowest concentra-
tion inhibiting the development of visible colonies was regarded as the minimal
inhibition concentration of the respective antibiotic.

The efficiency of individual antibiotics was characterized by their MIC ranges
for the respective set of strains, by mean MIC expressed as weighted arithmetic
mean of the values within the respective MIC range, by modal MIC, i.e. the
segment of the MIC range inhibiting the highest proportion of strains, and by MIC
90, i.e. the concentration inhibiting 90 or more per cent of the used strains (Cr a -
ven etal., 1986).
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RESULTS

Mean values and ranges of MIC are presented in Tab. II and Fig. 1. The order of
the antibiotics in terms of their efficiencies expressed as mean MIC was as follows:
rifampicin (0.009), erythromycin (0.12), ampicillin (0.14), neomycin (0.20), gentamy-
cin (0.21), lincomycin (0.47) and streptomycin (6.40). The narrowest ranges were found
in gentamycin, lincomycin and erythromycin, and the widest in streptomycin.

Modal MIC values are presented in Fig. 1. The order of the antibiotics in terms
of their efficiencies expressed as modal MIC was as follows: erythromycin (0.125;
86 %), lincomycin (0.5; 71.4 %), rifampicin (0.007; 68.7%), gentamycin (0.25;
56.5%), streptomycin (1.0; 54.2%) neomycin (0.025; 53.8%), and ampicillin (0.06;
41.6%). MIC 90 values are given in Tab. II. The order of the antibiotics in terms of
their efficiencies expressed as MIC 90 was as follows: rifampicin (0.015), erythro-
mycin (0.125), gentamycin (0.25), neomycin (0.25), ampicillin (0.50), lincomycin
(0.50), and streptomycin (4.0).

None of the used strains was resistant to any of the tested antibiotics.
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I. Minimal inhibition concentrations of selected antibiotics for strains of S. aureus

Minimal inhibition concentrations (jtg/ml)
Antibiotic Mandell and | Washington and Gavan and [Craven etal, Sanchez Dees and
Vest, 1972 Sutter,1980 | Barry, 1980_ 1986 et al., 1986, 1988 [Schultz, 1990
Gentamycin 6.25 0.2 05-1.0 20 0.25
Neomycin <025-4
Rifampicin 0.195 < 0.008 - 0.016 0.06
Ampicillin 0.06 0.5 0.5
Lincomycin 3.13 0.6
Erythromycin 0.11 0.12- 0.25 0.13-1 0.25
Streptomycin 50 05-32 32
IL. Minimal inhibition concentrations and their characteristics in selected antibiotics for strains of S. aureus
Aititdotis 1 lemmal inhibition concentrations (1g/ml)
n mean range modal MIC MIC 90
Gentamycin 46 0.21 05 -0.125 0.25 0.25
Neomycin 130 0.20 0.5 -0.06 0.25 0.25
Rifampicin 131 0.009 0.03 - 0.0035 0.007 0.015
Ampicillin 125 0.14 1.0 -0.015 0.06 0.5
Lincomycin 140 0.47 1.0 -0.25 0.5 0.5
Erythromycin 139 0.12 0.25 - 0.06 0.125 0.125
Streptomycin 142 6.40 64 -05 1.0 4.0

L number of strains, 2weighted arithmetic mean



DISCUSSION

As can be seen in Tab. I, the MIC published by various authors differ from each
other. Our results are close to those reportedby Crav e n etal. (1986), especially
with regard to neomycin, rifampicin, erythromycin and streptomycin. MIC of
gentamycin and ampicillin obtained in our experiments correspond to data publish-
edby Washington and Sutter (1980) and that of lincomycin agrees with
the results reported by Sanchez et al. (1988).

None of the used strains of S. aureus was resistant to any of the tested antibiotics
within the used concentration ranges. However, the split distribution of MIC range
of streptomycin (Fig. 1) is suggestive of some resistance. A high resistance to
streptomycin was reported by authors using the diffusion method for sensitivity
tests. Kurek and Niemczyk (1987) reported 5.5, 16.4 and 35.2 per cent,
and Skarda and Skardov4 (1990) 5.2, 4.7 and 14.1 per cent of strains
resistant to erythromycin, neomycin and streptomycin, respectively.

The highest efficiency of rifampicin found in our experiments corresponds to
data publishedby Craven etal.(1986), Kurek and Niemczyk (1987)
and Sanchez etal. (1988). It should be pointed out, however, that this antibi-
otic is not convenient for clinical use owing to rapid development of resistance in
strains of S. aureus (Craven and Anderson, 1981).

Our MIC ranges and modal MIC and MIC 90 values could be compared only
with data publishedby Crav en et al. (1986), who tested the antibiotic sensitiv-
ity of 106 strains of S. aureus. The comparison revealed a similarity of MIC ranges
for neomycin, rifampicin and streptomycin, while our MIC range for erythromycin
was shifted to lower values. Modal MIC and MIC 90 obtained in our investigations
were almost identical with those given by the quoted authors. The only exceptions
were a lower modal MIC for streptomycin and a lower MIC 90 for erythromycin
found in our laboratory.

It can be concluded that prospective antibiotics for the therapy of S. aureus
induced mastitis are erythromycin, gentamycin, lincomycin, neomycin and am-
picillin. It must be stressed, however, that the results of in vitro studies need not
correspond fully to the actual therapeutic efficiency which depends on a number of
further factors. Our current studies are focused on their identification and assess-
ment of their effects.
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Bmo):

Miniméln{ inhibi¢ni koncentrace vybranych antibiotik pro kmeny Staphylococcus
aureus.

Vet. Med. - Czech., 39, 1994 (4): 159-165.

Cilem predklddané price byla hierarchizace G&innosti vybrangch antibiotik po-
tencidlng pouZitelnych k terapii infek&nich mastitid, zpisobovanych kmeny S. aureus
doméc{ provenience.

Agarovou diluéni metodou byly stanoveny minimélni inhibi¢ni koncentrace genta-
mycinu (Ge), neomycinu (Neo), rifampicinu (Rif), ampicilinu (Amp), lincomycinu
(Lin), erythromycinu (Ery) a streptomycinu (STM) na 46, 130, 131, 125, 140, 139,
142 kmenech S. aureus, vybranych z vlastni sbirky,izolovanych ze sekretli mlé&nych
Z14z skotu, stiZenych subklinickymi a klinickymi mastitidami v letech 1980 - 1992.

Pro jednotlivé antibiotika byla zjit€na nisledujici rozp&ti MIC (ug/ml): Ge 0,125 -
0, 50; Neo 0,06 - 0,50; Rif 0,0035 - 0,030; Amp 0,015 - 1,00; Lin 0,25 - 1,00; Ery 0,060
-0,250; STM 0,5 - 64,0 (tab. II, obr. 1).
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Byla hodnocena modilni MIC, kterd doséhla tyto hodnoty (ug/ml): Ery 0,125
(86 %); Lin 0,5 (71,4 %); Rif 0,007 (68,7 %); Ge 0.25 (56,5 %); STM 1,0 (54,2 %); Neo
0,25 (53,8 %); Amp 0,06 (41,6 %) - tab. II, obr. 1.

MIC 90 (ng/ml) dos4hla toto poradi: Rif 0,0015; Ery 0,125; Ge 0,25; Neo 0,25; Amp
0,5; Lin 0,5; STM 4,0 (tab. II).

Z uvedené studie vyplyv4, Ze pro terapii mastitid, zpisobovanych S. aureus, jsou
perspektivni erythromycin, gentamycin, lincomycin, neomycin a ampicilin. Je vak
tfeba zddraznit, Ze zavéry pfedklddané in vitro studie nemuseji pIn€ odréZet redlnou
terapeutickou G&innost, nebot klinick4 G&innost je z4visl4 na celé fad& dal$ich faktord,
které jsou predmétem naseho experimentilniho zajmu.

minimiln{ inhibi&ni koncentrace; antibiotika; Staphylococcus aureus; mastitidy; skot

Contact Address:

MVDr. Ivana Sediv4, Vyzkumny dstav veterindrniho 1ékafstvi, Hudcova 70,
621 32 Brno, Czech Republic
Tel. 05 41321241, fax 05 41211229
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USE OF DNA FINGERPRINTING FOR ACCURATE TYPING
OF ACTINOBACILLUS PLEUROPNEUMONIAE

I. Rychlik, M. Bartos, K. Sestik

Veterinary Research Institute, Brno

DNA fingerprinting was tested as a method for detailed differentiation of 23 strains
of the causal agent of porcine pleuropneumonia - Actinobacillus pleuropneumo-
niae. The set consisted of twelve reference strains, each representing one serotype,
and eleven field strains belonging to serotype 9 which occurs most frequently in the
Czech Republic. Nine of the reference strains could be differentiated from each other
and from serotypes 1, 9 and 11, but a very close relatedness was demonstrated among
the latter three by repeated examinations. Four DNA types were identified among the
twelve serotype 9 strains. The findings are discussed within the context of the
production and efficiency of industrial and autogenous vaccines.

DNA fingerprinting; porcine pleuropneumonia; autogenous vaccines

Actinobacillus pleuropneumoniae, a gramnegative bacterium of the family
Pasteurellaceae, is the causal agent of porcine pleuropneumonia and isresponsible
for considerable economic losses throughout the world(Sebunya and Saun -
ders, 1983). Its first detection in the Czech Republic dates back to 1983 (G oi §
and Jef4dbek,1985). Of the twelve serotypes described so far, serotype 9 occurs
most frequently in the Czech Republic, while serotype 2 is found occasionally and
serotypes 1 and 7 rather sporadically (Skolov 4, 1990).

Several serological methods, such as indirect fluorescence(Rosend al etal.,
1981), indirect haemagglutination (M ittal et al.,, 1983a), complement fixation
(Gunnarsson, 1979) or coagglutination (Mittal et al., 1983b) tests are
available for the identification of the serotypes, but their use is limited to a certain
extent by the dominance of serotype 9 in the Czech Republic and by the need of
accurate serotype or subserotype identification for vaccine production. Several
authors received reasonable results in accurate typing of other bacterial species with
DNA fingerprinting(M artinetti and Altwegg,1990; Scieux etal,
1992; Rychlfk etal., 1993). Therefore we attempted to analyse selected field
strains isolated in the Czech and the Slovak Republics in 1987-93 by DNA typing
methods. :

At the same time, twelve reference strains were analysed by the same technique
to define their serotypes more accurately because cross-reactions among some of
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them, affecting the accuracy of serological differentiation, were observed
(Rosendal and Mittal, 1985).

MATERIAL AND METHODS

BACTERIAL STRAINS

Twelve reference strains representing serotypes 1 - 12 and 11 field strains of
serotype 9 isolated from 11 localities in the Czech Republic were maintained in the
yolk medium at -70 °C and propagated in the liquid medium BHI (Brain Heart
Infusion) at 37 °C ovemight. Inactivation was carried out by repeated washes with
buffered saline containing 0.5% formaline.

DNA TECHNIQUES

After washing in sterile PBS, the bacteria were immobilized in 0.8% low-melting
agarose and lysed over the weekend at 50 °C in 0.5% SDS, 0.5 mg/ml proteinase
K and 50 mM EDTA (Y an et al., 1991). After thorough washes in TE (10 mM
TRIS pH 7.5, 1 mM EDTA), the DNA in agarose blocks was digested with the
appropriate enzyme (Bam HI, Eco RI, Hind III, Hinf I, Pst I, Amersham). Following
digestion, samples were heated for 5 min to 65 °C, extracted with phenol and loaded
onto 0.9% agarose gel. Electrophoresis was carried out at 40 V (2 V/cm) for
15 hours. DNA was stained with ethidium bromide and viewed and photographed
through an orange filter on UV transilluminator (Sambrook et al.,, 1989).
Restriction fragments were vacuum-blotted onto a nylon membrane (Hybond N,
Amersham) and prehybridized and hybridized at 43 °C in Amersham' s hybridiza-
tion buffer according to the instruction of the manufacturer. Posthybridization
washes were done 2 x 5 min in 5 x SSC, 0.1% SDS at room temperature, 2 x 20 min
in 1 x SSC, 0.1% SDS at 43 °C and followed by a brief wash in 1 x SSC at room
temperature. Exposure times were usually from 1 to 7 days.

OLIGONUCLEOTIDES USEb IN STUDY

Oligonucleotide probes were purchased from MiroGene, Czech Republic, and
labelled on 3' ends using terminal transferase and 3% 4cTP. Sequences of the
oligonucleotide probes used in the study were as follows:

(GTG)s : 5' GTG GTG GTG GTG GTG 3'
oligoriboprobe : 5' CAG GAT TAG ATA CCCTGGTA 3'

Sequence of oligoriboprobe (oligonucleotide probe complementary to the con-
servative region of rRNA genes) was chosen according to the sequences published
previously (Weisburg etal., 1991).
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RESULTS

Chromosomal DNA was isolated from 23 strains of A. pleuropneumoniae
including 12 reference strains and 11 strains of serotype 9, the serotype which
occurs most frequently in the Czech Republic. Nine of the twelve reference strains
could be distinguished from each other and from serotypes 1, 9 and 11 (Fig. 1), but
a very close relatedness was demonstrated between the latter three serotypes by
repeated examinations.

Four RFLP types were identified among the reference serotype 9 strain and 11
field strains. Three RFLP types were identifiable after digestion with Hinf I and
hybridization with the GTG probe or the oligoriboprobe (Tab. I, Fig. 2, 3). All the
field strains belonged to a single RFLP type when digested with Bam HI, Eco RI or
Pst I, but the type was different from that of the reference strain. Digestion of
serotype 9 strains with Hind III revealed three different DNA fingerprints. One of
them belonged to the reference strain and the remaining two to eight and one field
strains, respectively. It is worth mentioning that the field strain showing the specific
DNA fingerprint after the Hind III digestion was the only one isolated in Slovakia.

57

85

21

S1 S2 S3 S4 S5 S6 S7 S8 S9 SI0 Si1 S12

1. DNA fingerprinting of 12 reference strains of A. plueropneumoniae (S1 - serotype 1, ...S12 -
serotype 12) digested with Hind III and hybridized with radiolabelled oligonucleotide (GTG)s.
Molecular weights are indicated
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2. DNA fingerprinting of 11 field strains (H2 - H12) and a reference strain (H1) of A. pleuropneu-
moniae digested with Hinf I and hybridized with radiolabelled oligonucleotide (GTG)s. Molecular
weights are indicated

DISCUSSION

DNA fingerprints of twelve reference strains of A. pleuropneumoniae were
obtained using synthetic oligonucleotide probes (Scieux etal, 1992; Doll
et al., 1993) in the first series of experiments (Fig. 1). Identical DNA fingerprints
were demonstrated by repeated examinations in the serotypes 1, 9 and 11. The
remaining reference strains could be distinguished from each other. This finding
contributes significantly to accurate differentiation of serotypes. The presence of
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3. DNA fingerprinting of 11 field strains (H2 - H12) and a reference strain (H1) of A. pleuropneu-
moniae digested with Hinf I and hybridized with radiolabelled oligoriboprobe. Molecular weights
are indicated

common capsular epitopes in some of them (Milgrom and Swieczyn-
sk a, 1986) is responsible for a considerable number of cross-reactions among
individual serotypes. Such reactions were described among the serotypes 3-6-8, 2-7,
1-9-11, 12-8-7 and 3-6 (Skolov 4, 1990). In such cases, DNA fingerprinting
may be used as a criterion for the ultimate decision. The homology among serotypes
1, 9 and 11 demonstrated by DNA fingerprinting is an evidence of a very close
similarity of their chromosomal DNAs. This fact correlates with the known similarity
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I. Review and results of DNA analysis of serotype 9 sirains

Strain designation Locality Hinf I/GTG Hinf I/ribo Hind III/GTG
H1 Standard Czech Republic Hf-G-I Hf-R-1 Hd-G-I
H2 Ofesin Czech Republic Hf-G-II Hf-R-1I Hd-G-II
H3 Dubiiany Czech Republic Hf-G-III Hf-R-II Hd-G-II
H4 Zsblatf Czech Republic Hf-G-II Hf-R-II Hd-G-II
HS Bflovec Czech Republic Hf-G-II Hf-R-II Hd-G-II
H6 Zivanice Czech Republic Hf-G-III Hf-R-III Hd-G-II
H7 TéSany Czech Republic Hf-G-III Hf-R-III Hd-G-II
H8 Jablonica Slovak Republic Hf-G-II Hf-R-1I Hd-G-III
H9 Albrechtice | Czech Republic Hf-G-1I Hf-R-1I Hd-G-II
H10 Lesany Czech Republic Hf-G-II Hf-R-1I Hd-G-II
H11 Petrovice Czech Republic Hf-G-II Hf-R-II N.D.
H12 Makov Czech Republic Hf-G-II Hf-R-II N.D.

Abbreviations: Hf = Hinf I, Hd = Hind III, G = (GTG)s probe, R = oligoriboprobe, N.D. = not
determined

of capsular surface epitopes and subcapsular structures of serotypes 1, 9 and 11
Mittal, 1990). Examinations of a larger set of strains will allow us to decide
whether there exist any differences among the three serotypes at all. ’

Examinations of the twelve serotype 9 strains revealed two relevant facts:

— the reference strain differs from the field strains isolated currently from infected
pig herds; .

— three distinct, although very similar, subtypes were identified among the selected
strains and identification of others can be expected from examinations of larger
sets of strains. Continued research may disclose either dominance of a single
subtype, or long-term coexistence of all of them.

The difference between the reference and the field serotype 9 strains is probably
due to the long interval between their isolations. Reference strain No. 313 was
obtained from the Czechoslovak Collection of Microorganisms in 1983. Since the
late eighties, strains Nos. 313 (serotype 9) and 337 (serotype 2) are used as
components of commercial vaccines against porcine pleuropneumonia.

Strains isolated more than 10 years ago and used as reference and/or vaccine
strains up to the present time may considerably differ from those infecting pig herds
currently, and vaccines prepared from them may provide only a limited protection.
Our results, although obtained by the examination of only a small set of strains,
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seem to confirm this conjecture at least partly. Under such circumstances, the
administration of autogenous vaccines prepared from herd-specific strains is pref-
erable. Another approach, motivated by poor growth properties of some field
strains, is the production of vaccines containing all subtypes occurring in the
respective region at that time. However, merits of vaccines prepared from herd-spe-
cific strains can be derived only from empirical observations of the clinical status
of animals in the post-vaccination period, differences in feed consumption and
findings of adhesive pleuritis in slaughtered pigs.

Quantification of differences in efficiency between commercial and herd-spe-
cific vaccines in terms of clinical health, length of fattening period and carcass
quality deserves increased attention owing to considerable economic losses caused by
porcine pleuropneumonia. Molecular biology methods may become an effective tool
for accurate differentiation of its causal agent - Actinobacillus pleuropneumoniae.
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RYCHLIK, I - BARTOS, M. - SESTAK, K. (Vyzkumny fstav veterindrnfho 1ékafstvf,
Bmo):

Vyuziti DNA fingerprintingu pro pFesnou typizaci Actinobacillus pleuropneumoniae,
Vet. Med. - Czech, 39, 1994 (4): 167-174.

Byly ovéfeny moZnosti vyuZiti DNA fingerprintingu pro pfesn&jsi a hlubs{ dife-
renciaci pivodce pleuropneumonie prasat Actinobacillus pleuropneumoniae. Vy-
Setfené kmeny zahrnovaly 12 standardnich serotypizanich kmeni. KaZdy
reprezentoval jednotlivy sérotyp 1 - 12 a déle pak 11 terénnich kmend serotypu 9,
serotypu, ktery se nejéast&ji vyskytuje na tizemi Ceské republiky. Devét referen&nich
kmenid mohlo byt od sebe odlifeno, aviak mezi serotypy 1, 9 a 11 byla opakované
prokdzéna zna¢nd piibuznost. Mezi 12 kmeny sérotypu 9 (11 terénnich kmend +
1 standardni sérotypizaéni kmen) byly pozorovény &tyfi DNA typy. Individudlni DNA
typy charakterizovaly jeding kmen pochézejici ze Slovenské republiky a standardni
serotypizadni kmen. Zejména toto zjidténi je diskutovdno v souvislosti s vyrobou
a ¢innosti standardnich a autogennich vakcin.

DNA fingerprinting; pleuropneumonie prasat; autogenn{ vakciny

Contact Address:

RNDr. Ivan Ry chlik, V§zkumny dstav veterindrnfho 1ékafstvi, Hudcova 70,
621 32 Brno, Czech Republic
Tel. 05 41321241, fax 05 41211229
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VLIV HUMATU SODNEHO NA UKLADANI KADMIA
V ORGANECH KURAT

I. Herzig!, J. Hampl!, H. Do¢ekalova!, B. Pisafikova', J. Vitek?

lVyzkumny ustayv veterindrnfho lékarstvi, Brno
2Farmaceutickd fakulta UK, Hradec Krdlové

U kufat experiment4lng zatiZengch chloridem kademnatym (0,3 mg CdClL. 2,5 H20
na kus a den) byl sledovén vliv riznych forem aplikace humétu sodného ve volné,
resp. liposom4lni formé&, na hladiny kadmia v jitrech, ledvindch a svalovin&. Hodnoty
plochy pod kfivkou (AUC), vyjadfujici prim&mou koncentraci kadmia ve sledova-
nych tkdnich kufat (jitra, ledviny, svalovina) v daném &asovém intervalu (1 - 14 dni),
byly vZdy vy35i ve tkdnich kufat, kterd pfijimala kadmium, tzn. u skupin K2, P1, P2,
P3 a P4 oproti negativnf kontrole (K1). Statistick4 v§znamnost rozdilli byla prok4z4-
na v jitrech a ledvindch. Ve svaloving ke statisticky v§znamnym zm&n4dm nedof$lo.
Soudasné poddvéani kadmia a humétu sodného - HuNa (P1), ale i dal¥{ zplsoby
aplikace HuNa (P2, P3, P4), hladiny kadmia v jitrech, ledvin4ch i svaloving sniZ%ily,
statisticky v§znamné jen u skupiny P1 v jitrech a ledvinéch.

kufe; kadmium; humét sodny; aplikace perordlni a subkutinni; liposomy; jitra;
ledviny; svalovina; biologické dostupnost

Huminové kyseliny jsou slabé organické kyseliny, které vytvateji koloidn{ rozto-
ky a mohou chrénit sliznici trdvictho dstrojf proti pisoben{ infek&nich a toxickych
agens. V disledku cheldtové struktury majf schopnost vézat se s fadou toxickych
latek na nerozpustné a neresorbovatelné komplexy, které mohou byt vylu€ovany
sttevem Kiihnert aj., 1982).

Z povahy huminovych kyselin vyplyvé, Ze dochézf k jejich interakci s ionty
kovill, pfi které se uplatiiujf vlastnosti huminovych kyselin jako heterogennfho
systému polyelektrolytd. Huminové kyseliny jsou pifrodn{ materidl, nemajf nez4-
doucf vedlej3f i¢inky. Bylo prokdzéno, Ze jsou netoxické, nevykazujf Zadné alergi-
zujfcf, anafylaktické, teratogennf, embryotoxické a kancerogennf ti(‘,mky
(Visser, 1988).

Pozitivnf plsobenf huminovych kyselin a jejich solf se vysvétlujf zvySenfm
metabolické aktivity v bun&¢né stén&, zejména zrychlenfm biologickych oxidacf,
coZ pfi vyS¥fm pifsunu vyZivnych ldtek do extraceluldrnf tekutiny mﬁie vést ke
stimulaci Zivotnich procesd.

* Tato préce byla uskute&n&na s finan&nf podporou grantu MPO CR 322/3110/02/93.
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MozZnost omezit intoxikace organismi rizikovymi chemickymi prvky pomoc{
chelata¢nich sloudenin je studovéna jiZ del3f dobu. Vysledky a zdvéry experimentil
dosaZené s pouZitfm t&chto ldtek pti pokusech in vitro 1ze jen obt{Zn& aplikovat na
experimenty in vivo. Pfftomnost mnoha iontd né&kterych kovil v t&lnfch tekutindch
a uvnit bun&k, uklddanf toxickych kovll v rliznych extraceluldmich prostorech,
interakce toxickych kovi s bielogickymi ligandy, to v3e jsou faktory, které mohou
mé&nit biologicky efekt chelatatnich 14tek.

Mezi pouZfvané chelataénf slouCeniny patf{ ¥ada l4tek. Jsou to napf. EDTA,
DTPA (diethylentriamin pentaoctové kyselina), DF (desferrioxamin) nebo HBED
(N-N-bis (2-hydroxybenzyl)-ethylendiamin-N,N dioctov4 kyselina). Lze sem zafa-
dit také humdty K16cking, 1992).

Kovové ionty reagujf s funkénfmi skupinami kyseliny huminové a vytvéfejf
komplexy riiznych typi, napt. R COO-M2+nebo R (CO0)2 M(H,0)n; (M =kov).
Pro dvojmocnou mé&d byly popsany oba typy komplexu M arinski aj., 1982).
Rovné&Z se mohou uplatnit adsorpénf procesy. MnoZstv{ sorbovanych kovovych
iontd huminovou kyselinou se mé&nf s pH, stejné jako s koncentracf kovové soli
(Beveridge a Pickering, 1980).

MoZnost vazby kovli huminovymi kyselinami podnftila fadu pracf, zamé&fenych
na snfZenf resp. eliminaci nékterych neZddoucfch kovik (Beveridge a Pi-
ckering,1980; Marinski aj. 1982), resp. snfZenf jejich dostupnosti, napf.
kadmia ze stfeva zvffat (Herzi g aj., 1992).

Ve snaze zvySit i¢innost chelatatnfch ¢inidel byla zvolena cesta jejich enkapsu-
lace do liposomélnf formy. Uvodnf experiment4lnf préce v tomto sm&ru vykonali
Rahman aj. (1973), Rosenthal aj. (1975), Guilmette aj. (1978)
a piehlednou préci zvefejnil R a hm an (1988). Z nové&jsich studif je moZno uvést
préci autori B 1ank aj. (1988), kteif doloZili, Ze DTPA aplikovand v LUV (large
unilamellar vesicles) m4 za ndsledek detoxikaci tké4nf potkani od koloiddlnfho 8vb
ve vét§fm rozsahu neZ po poddnf této 1dtky samotné. V této studii autofi prokézali,
Ze liposomdln{ povrchovy ndboj, at pozitivnf ¢i negativnf, nem4 vliv na vy3e
uvedenou droveii detoxikace.

Pfedmétem na3f préce bylo u experiment4lng zatfenych kufat chloridem ka-
demnatym sledovat vliv riznych forem aplikace humétu sodného na hladiny kadmia
ve vybranych orgédnech. Sou¢asn€ poznat zdkladnf farmakokinetiku humétu sodné-
ho v organismu kuf‘at po jeho podénf ve volné, resp. liposomélnf formé.

MATERIAL A METODY

Do pifpravného obdobf pokusu bylo zafazeno 100 jednodennich, sexovanych
kuf‘at brojlerového typu kombinace Hybro. Po dosaZenf priimé&mé hmotnosti 800 g
bylo zahdjeno vlastnf pokusné obdob{. Bylo vybrdno 96 kuf‘at, kterd byla rozdé€lena
do Sesti hmotnostné& vyrovnanych skupin po 16 kusech.
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Schéma pokusu:

1. negativnf kontrola: Po dobu 5 dnf byl perordln€ poddvén humét sodny v Zelatino-
vych tobolkdch v mnoZstvf 0,5 g na kus a den. Tobolka byla pod4na na koifen
jazyku.

2. pozitivnf kontrola: Po dobu 5 dnf bylo perordln€ poddvéno kadmium ve forme
chloridu kademnatého (CdCl,.2,5 H>0) v mnoZstvf 0,3 mg na kus a den v Zelatino-
vé tobolce, aplikované na kofen jazyku.

1. pokusnd skupina: Po dobu 5 dnf bylo poddvdno kadmium sou¢asné s humétem
sodnym, obdobné jako u 1. a 2. kontroln{ skupiny.

2. pokusnd skupina: Kadmium bylo podévéno stejn€ jako u 1. pokusné skupiny,
5. den pokusu bylo zahdjeno pé&tidennf poddvadn{ humétu sodného.

3. pokusnd skupina: Po dobu 5 dnf bylo poddvdno kadmium jako u 1. pokusné
skupiny. Prvnf den byl jednorézové s kadmiem podé4n subkutdnné humdt sodny
(500 pg) enkapsulovany v liposomech.

4. pokusn4 skupina: Po dobu 5 dnf bylo poddvédno kadmium. Poslednf (5. den) byl
jednorézové aplikovén subkutdnné humét sodny (500 pg) enkapsulovany v liposo-
mech.

V pokuse byly skupiny kufat chovény oddélené na hluboké podestylce.
Mikroklimatické podminky byly pro v3echny skupiny shodné a odpovidaly poZa-
davkim na vykrm kuiat. Po celou dobu pokusu byl pouZit 24hodinovy svételny
reZim. Kufata byla do 21. dne v&ku krmena smé&sf pro vykrm kui‘at prvnf faze, od
21. do 42. dne smésf pro vykrm kufat druhé fize. Krmné smési byly zkrmovény
v sypké form& ad libitum, volné pifstupnd byla i pitnd voda a pfsek. V pravidelnych
tydennfch intervalech byly sledovdny b&Zné ukazatele uZitkovosti (hmotnost, pif-
ristky hmotnosti, spotfeba krmnych smé&sf, mortalita apod.).

1., 3., 8. a 14. den po ukoncenf pokusnych z4dsahd, podle vy3e uvedeného
schematu, byly z kaZdé skupiny utraceny &tyfi kusy, provedena pitva, odebrdny
orgédny (jétra, ledviny a svalovina) a v nich stanoveny koncentrace kadmia.

Byl pouZit ¢isty humét sodny (sodnd sil kyseliny huminové), pfipraveny ve
VUANCH Ustf n. Labem.

Liposomy byly pfipraveny metodou ,.dehydratace-rehydratace“ (Kirby a
Gregoriadis, 1984). Ke stanovenf u¢innosti enkapsulace humétu sodného
byl pouZit jako radioindikdtor humét sodny znaceny 12% Hampl aj., 1992).

Kadmium bylo stanoveno v jétrech, ledvindch a svalovin€ po mineralizaci
v automatickém laboratornfm pifstroji Apion, metodou plamenové atomové
absorp¢nf spektrometrie na pifstroji Perkin-Elmer, model 4000.

Vypodet plochy pod kiivkou (AUC) orgdnovych koncetracf kadmia v z4vislosti
na &ase byl vypo¢ftan trapezoiddlnf metodou. AUC byla vypoétena pomocf software
MW Farm nelinedrnf regresf dvoukompartmentového modelu (V 1 & e k aj., 1991),
relativn{ vztahy jsou vyjitfeny hodnotou F (%).
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Z{skané hodnoty byly zpracovdny b&Znymi statistickymi metodami za vyuZitf
software Stat Plus (M atou3¥kov4 aj., 1992). Jsou uvddény primér (x) se
smérodatnou odchylkou (s) a variatnf koeficient (V).

VYSLEDKY A DISKUSE

Plochy pod kiivkou (AUC) vyjadiujf prim&mou koncentraci kadmia ve sledova-
nych tkdnfch kuf‘at (jatra, ledviny, svalovina) nalezené v daném ¢asovém intervalu
(1 - 14 dnf). DosaZené vysledky jsou uvedeny v tab. I, IT a IIL.

Z vysledki vyplyvé, Ze hodnoty AUC vypocftané z nalezenych hladin 1., 3., 8.
a 14. den, byly vZdy vy3¥ ve tkdnfch kufat, kterd pfijfmala kadmium, tzn. u skupin
K2, P1, P2, P3 a P4, oproti negativnf kontrole (K1). Statistickd vyznamnost rozdfl{
byla prokédzdna v jitrech a ledvindch. Ve svaloving ke statisticky vyznamnym
zmé&ndm nedoslo.

Soucasné poddvanf kadmia a HuNa (P1), ale i dal3f zpiisoby aplikace HuNa (P2,
P3, P4), hladiny kadmia v jitrech, ledvindch i svalovin& sniZily, statisticky
vyznamné u skupiny P1 v jétrech a ledvinéch.

Soucasnd perordln{ aplikace HuNa ziejmé& vyvoldvd tvorbu cheldtovych vazeb
a dochdzf k ovlivnénf dostupnosti kadmia, resp. k jeho zvySenému vylu¢ovén{
feces.

V pifpad€ poddvanf HuNa aZ po skoncenf aplikace kadmia (P2) byly hodnoty
kadmia v orgénech niZ¥f, ne viak vyznamné. Subkutdnn{ aplikace HuNa ve formé&
liposomil rovn&Z nevyznamné snfZila hladiny kadmia.

Hladiny kadmia 1., 3., 8. a 14. den po ukon¢enf pokusnych z4dsahil byly nejniZs{
v jétrech u 1. kontrolnf skupiny (negativn{ kontrola), kterd pfijfmala jen HuNa.
Hodnoty (0,0192 + 0,0026 aZ 0,0223 + 0,0090 mg/kg) miiZeme povaZovat za pozadf,
které ovliviiuje hladiny kadmia u v8ech experimentélnich skupin stejné& (tab. I).

Pétidennf{ poddvanf 0,3 mg kadmia (pozitivn{ kontrola) statisticky vysoce
vyznamné ovlivnilo jeho hodnoty v jatrech v3ech pokusnych skupin ve sledovanych
Casovych intervalech. Zjist&€né hodnoty se pohybovaly v rozmezf 0,0982 + 0,0337
az 0,2472 * 0,0765 mg/kg. Jde o hodnoty Fddové vy, statisticky vyznamné
odli¥né od negativnf kontroly (tab. I).

Prvnf pokusn4 skupina, pfijfmajfc{ kadmium sou¢asn€ s HuNa, méla hodnoty
statisticky vyznamné& niZ3f 3., 8. a 14. den oproti pozitivn{ kontrole. Sou¢asné
poddn{ kadmia a humétu sodného omezuje dostupnost kadmia a dochéz{ k jeho
niZ§fmu vsteb4nf a uklddanf v jatrech.

Hladiny kadmia 1., 3., 8. a 14. den po ukoncen{ pokusnych z4sahil byly nejniZ3{
v ledvindch u 1. kontrolnf skupiny (negativnf kontrola), kterd pfijimala jen HuNa.
Hodnoty v rozsahu 0,0358 + 0,0051 aZ 0,0520 + 0,0220 mg/kg miiZeme povaZovat
za pozadyf, které ovliviiuje hladiny kadmia u v3ech experimentélnfch skupin stejné
(tab. II).

178 Vet Med. - Czech, 39, 1994 (4): 175-185



I. Plocha pod kfivkou (AUC) prim&mych koncentracf kadmia v jitrech v daném €asovém interva-
lu — The field below the curve (AUC) of cadmium average concentrations in liver in the given time
interval

Skupinal K1 K2 P1 P2 P3 P4

n 4 4 4 4 4 4
AUCx 0,274 2,839""A| 1,511 1,978"A| 2,338°"A| 2204™4
s, 00114 | 0448 | 02962 | 04566 | 0,1281 | 02112
Index 9,6 100,0 532 69,7 82,4 80,7

v 4,14 15,80 19,60 23,08 5,48 9,21
min. 0,262 2,181 1,171 1,554 2,167 2,148
max. 0,289 3,145 1,858 2,553 2,474 2,607

Hladiny Cd (mg/kg) v jétrech kufat pfijfmajfcich HuNa, Cd a HuNa v liposomech — Cd
concentrations (mg/kg) in the liver of chickens receiving HuNa, Cd and HuNa in liposomes

n 16 16 16 16 16 16
1| x | 00223 | 00982 00913 | 01350 | 009823 | 0,1233"A
. | 00090 | 00337 | 00485 | 00721 | 00502 | 0,0379
3| x | 00200 [ 021484 0,098223 | 0,1230;;*| 0,1748""| 0,1398"A
0,0027 | 00663 | 00342 | 0,024 0,0204 | 0,0457
8 | x [ 00192 | 024724 0,098523 [ 0,1590™ | 0,1665 A 0,1793"*
s, | 00026 | 00765 | 00399 | 00802 | 00195 | 00352
14 | x | 00217 [ 019334 0,1628" | 0,1555;;*| 0,1825""A| 0,2393""
s, | 00005 | 00151 | 00687 | 00198 | 00300 [ 0,0679

Den!
k‘a

A = vyznamnost proti negativnf kontrole (K1) — significance against negative control (K1)
B = vyznamnost proti pozitivnf kontrole (K2) — significance against positive control (K2)
* =P<0,05

** =P <0,01

K1 = negativnf kontrola HuNa — HuNa negative control

K2 = pozitivnf kontrola Cd — Cd positive control

P1 =Cd+ HuNa S5 dnf — Cd + HuNa 5 days

P2 =CdS dnf, HuNa 5. - 9. den — Cd 5 days, HuNa days 5 - 9

P3 =CdS dnf,Li 1. den — Cd 5 days, liposomes day 1

P4 =Cd S5 dnf,LiS5. den— Cd S days, liposomes day § -

1group, 2day
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II. Plocha pod kfivkou (AUC) primémych koncentracf kadmia v ledvindch v daném ¢asovém
intervalu — The field below the curve (AUC) of cadmium average concentrations in kidneys in the
given time interval

Skupina' K1 K2 Pl P2 P3 P4

n 4 4 4 4 4 4
AUCx 0,544 8,021"" | 0,7085,A| 5,500 | 6,157"A | 6,800]8
S, 00335 | 06997 | 07085 | 07670 | 08762 | 04732
Index 6,8 100,0 54,3 68,6 76,8 84,8

1 6,16 8,72 16,26 13,94 14,23 6,96
min. 0,514 7,017 4,307 4,921 5,197 6,254
max. 0,574 8,519 4,330 6,578 6,964 7,354

Hladiny Cd (mg/kg) v ledvindch kufat pfijfmajfcfch HuNa, Cd a HuNa v liposomech — Cd con-
centrations (mg/kg) in the kidneys of chickens receiving HuNa, Cd and HuNa in liposomes

n 16 16 16 16 16 16
1| x | 00520 | 02825"| 0,3180" | 0,3958"A| 0,4833"A | 0,3522"
s, | 00220 | 0,002 | 01350 | 0,1719 | 0,1465 | 0,1480
3| x | 00418 | 0,5940"4 0,3015"* | 0,3800°"A| 0,4053""4| 0,3910"*
"g s, | 00100 | 0,1806 | 0,1305 | 00740 | 00248 | 0,1308
8 | x | 00373 | 06915 0,2863,.5| 041673 | 0,5333"A[ 0,5118"
s, | 00057 | 01480 | 00935 | 0,1288 | 0,943 | 0,1086
14 [ x [ 00358 | 057174 04170 | 04283;* 03603]73| 0,6963™
s, | 00051 | 00873 | 0,1389 | 0,500 | 00600 | 0,2329
A = vyznamnost proti negativnf kontrole (K1) — significance against negative control (K1)
B = vyznamnost proti pozitivnf kontrole (K2) — significance against positive control (K2)
C =vyznamnost mezi P1 a P4 — significance between P1 and P4
* =P<0,05
** =P <0,01

K1 =negativnf kontrola HuNa — HuNa negative control
K2 = pozitivnf kontrola Cd — Cd positive control

P1 =Cd+ HuNa 5 dnf — Cd + HuNa 5 days -

P2 =CdS5 dnf, HuNa 5. - 9. den — Cd 5 days, HuNa days 5- 9
P3 =Cd5dnf,Li 1. den— Cd 5 days, Li day 1
P4 =CdS5dnf,Li5.den—CdS days,Liday §

1group, Zday
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III. Plocha pod kiivkou (AUC) primémych koncentracf kadmia ve svaloviné v daném &asovém
intervalu — The field below the curve (AUC) of cadmium average concentrations in the muscle in
the given time interval

Skupina' K1 K2 Pl P2 P3 P4

n 4 4 4 4 4 4
AUC x 0,086 0,114 0,100 0,105 0,100 0,109
s, 0,0037 | 00146 | 00095 [ 00076 | 00091 | 00111
Index 75.4 100,0 87,7 92,1 87,7 95,6

1% 4,27 12,82 9,56 7,24 9,04 10,17
min. 0,082 0,095 0,090 0,098 0,090 0,098
max. 0,090 0,127 0,110 0,115 0,110 0,124

Hladiny Cd (mg/kg) ve svaloving kufat pfijfmajfcfch HuNa, Cd a HuNa v liposomech — Cd con-

centrations (mg/kg) in the muscle of chickens receiving HuNa, Cd and HuNa in liposomes
n 16 16 16 16 16 16
1| x | 00068 | 00085 | 00095 | 00093 | 00100 | 00093
s, | 0,0005 0,0010 0,0024 0,0022 0,0018 0,0017
3| x 0,0080 0,0095 0,0080 0,0085 0,0085 0,0085
Ng s, | 0,0008 0,0019 0,0006 0,0013 0,0013
8 | x | 00055 | 00090 A 00068 | 0,0070™ | 0,0070™ | 0,0080""
sy | 0,0006 0,0016 0,0010 0,0000 0,0008 0,0008
14 | x 0,0055 0,0063 0,0068 0,0075 0,0058 0,0073
s, | 0,0010 0,0005 0,0010 0,0017 0,0010 0,0019
A = vyznamnost proti negativnf kontrole (K1) — significance against negative control (K1)
B = vyznamnost proti pozitivnf kontrole (K2) — significance against positive control (K2)
C =vyznamnost mezi P1 a P4 — significance between P1 and P4
* =P<0,05
** =P <0,01

K1 =negativnf kontrola HuNa — HuNa negative control
K2 = pozitivnf kontrola Cd — Cd positive control
P1 =Cd+ HuNa § dnf — Cd + HuNa § days

P2 =CdS dnf, HuNa 5. - 9. den — Cd 5 days, HuNa days 5- 9
P3 =Cd S dnf,Li 1. den — Cd 5 days, Li day 1
P4 =Cd5dnf,LiS5.den—CdS5 days,Liday §

lgroup, 2day
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Pétidenn{ poddvan{ kadmia (pozitivn{ kontrola) statisticky vysoce vyznamné
ovlivnilo jeho hodnoty v ledvindch v3ech pokusnych skupin ve sledovanych ¢aso-
vych intervalech. Byly nalezeny prim&mé hodnoty v rozsahu 0,2825 + 0,1002 aZ
0,6915 £ 0,1480 mg/kg. Jde o hodnoty Fddove vy, statisticky vyznamné& odli¥né
od negativnf kontroly (tab. II).

Prvnf pokusn4 skupina, pfijfmajfc{ kadmium sou¢asn€ s HuNa méla hodnoty
statisticky vyznamn& ni¥3¥ 3., 8. a 14. den oproti pozitivn{ kontrole. Soudasné
podinf kadmia a humétu sodného omezuje dostupnost kadmia a dochézf{ k jeho
niZ8fmu vstfebdn{ a uklddén{ v jétrech.

Hladiny kadmia ve svaloviné 1., 3., 8. a 14. den po ukon¢enf pokusnych z4dsah
byly nejniZ3f u 1. kontrolnf skupiny (negativnf kontrola), kter4 pfijfmala jen HuNa.
Hodnoty 0,0055 + 0,0010 az 0,0080 + 0,0008 mg/kg miiZeme povaZovat za pozadf,
které ovliviiuje hladiny kadmia u v3ech experimentdlnich skupin stejné (tab. III).

Pétidennf poddvanf kadmia (pozitivnf kontrola) zvysilo hladiny kadmia ve sva-
lové tkdni, statisticky vyznamné jen 1. a 8. den. Prim&mé hodnoty se pohybovaly
v rozmez{ od 0,0063 £ 0,0005 do 0095 * 0,0019 mg/kg (tab. III).

U prvnf pokusné skupiny, pfijimajfcf{ kadmium sou¢asn€ s HuNa, nebyly naleze-
ny v koncentraci kadmia vyznamné rozdfly.

Teoreticky miiZze humét sodny ovlivnit mnoZstvf kadmia v t&le tfm, Ze snfZf jeho
vstfebdvéanf anebo zrychlf jeho vylu€ovan{ z téla. Pokusili jsme se proto namodelo-
vat situace tak, aby byl humdt sodny poddvan pfed a po expozici organismu
kadmiem.

Kadmium se vyznamné& hromadf v jitrech a ledvinich M a § e k aj., 1991). To
potvrzujf i na3e vysledky. Ve srovndn{ se svalovou tk4nf bylo v parenchymatickych
orgénech nalezeno vyznamné vy33f mnoZstvf kadmia. SnfZenf koncentrace kadmia
v orgénech, poddv4-li se soucasné s humétem sodnym, nés vede k pfedpokladu, Ze
humét sodny ovliviiuje asi pfedevfm vstfeb4n{ kadmia. Schopnost humétu sodného
tvofit s kationty cheldty popisujenapf. Kiihnert aj.(1982) a tyto chelaty se hiif
vstfebdvajf. V jiné nad¥f praci Hamp1l aj., 1994) jsme zjistili, Ze dostupnost
humétu sodného z gastrointestindlnfho traktu je vyrazn& niZ3f. Chel4t se pravd&po-
dobné ve vétSf mite vylu€uje feces. Predpoklad, Ze humét sodny svymi chelatatnfmi
vlastnostmi sniZuje absorpci kadmia je posflen i na§fm dal§fm pokusnym uspoidda-
nfm. Podé4v4-li se totiZ humdt sodny aZ po aplikaci kadmia, nebylo v jdtrech
a ledvindch patrné jeho statisticky vyznamné snfZenf. Také subkutdnnf aplikace
humiétu sodného, enkapsulovaného v liposomech, nevedla k statisticky vyznamné-
mu sniZenf koncentrac{ kadmia v orgénech. V tomto pifpad€ je v3ak tieba vzit
v tvahu, Ze bylo jednordzové aplikovdno pouze 500 pg humétu sodného. Dal¥f
préce v této oblasti budou zamé&feny na ovlivnénf hladin rizikovych chemickych
prvki pfi pouZitf{ specificky upravenych solf kyseliny huminové.
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HERZIG, I. - HAMPL, J. - DOCEKALOVA, H. - PISARIKOVA, B. - VLCEK, J. (Veterinary
Research Institute, Brno; Faculty of Pharmacy of Charles University, Hradec Krélové):

The effect of sodium humate on cadmium deposition in the chicken organs.
Vet. Med. - Czech, 39, 1994 (4): 175-185.

In the chickens with an expérimental load of cadmium chloride (CdCl. . 2.5 Hz0) at
arate of 0.3 mg per bird and day the effect was investigated of various forms of sodium
humate administration in free and/or liposomal form as exerted on cadmium concentra-
tions in liver, kidneys and muscle.

The values of the field below the curve (AUC) showing average cadmium concen-
trations in the investigated tissues of chickens (liver, kidneys, muscle) in the given time
interval of 1 - 14 days were higher in all cases in the tissues of chickens which received
cadmium, that means in the groups K2, P1, P2, P3 and P4 in comparison with the
negative control (K1). Statistical significance of differences was demonstrated in liver
and kidneys. No statistically significant changes were observed in the muscle. Simulta-
neous administration of cadmium and HuNa (P1), and also other methods of HuNa
administration (P2, P3, P4) reduced cadmium concentrations in liver, kidneys and
muscle statistically significantly only in P1 group in liver and kidneys.

Cadmium concentrations on days 1, 3, 8 and 14 after termination of experimental
treatments were lowest in the liver of the 1st control group (negative control), which
received HuNa only (Tab. I). Five-day administration of 0.3 mg cadmium (positive
control) influenced its values statistically highly significantly in the liver of all experi-
mental groups in all the investigated time intervals (Tab. I). The first experimental
group, which received cadmium simultaneously with HuNa had the statistically signifi-
cantly lower values on days 3, 8 and 14 in comparison with the positive control.
Simultaneous administration of cadmium and HuNa reduces cadmium availability and
so its absorption and deposition in liver are lower.

Cadmium concentrations on days 1, 3, 8 and 14 after termination of experimental
treatments were lowest in the kidneys of chickens of the 1st control group (negative
control), which received HuNa only (Tab. II). Five-day cadmium administration (posi-
tive control) influenced its values in the kidneys of all experimental groups highly
statistically significantly in all the investigated time intervals (Tab. II). The first
experimental group which received cadmium simultaneously with HuNa had the statis-
tically significantly lower values on days 3, 8 and 14 in comparison with the positive
control. Simultaneous administration of cadmium and HuNa reduced cadmium avail-
ability and so its absorption and deposition in liver are lower.

Cadmium concentrations in the muscle on days 1, 3, 8 and 14 after termination of
experimental treatments were lowest in the 1st control group (negative control), which
received HuNa only (Tab. III). Five-day administration of cadmium (positive control)
increased cadmium concentrations in the muscle tissue statistically significantly only
on days 1 and 8 (Tab. IIT). No significant differences in cadmium concentrations were
found in the first experimental group receiving cadmium simultaneously with HuNa.
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After peroral administration part of sodium humate does not pass into the vascular
system but forms complexes with the risky chemical elements directly in the digestive
tract. This is also demonstrated by the lower values of biological availability (F).
A permanent supply of sodium humate from the extravascular space can be utilized for
formation of complexes with the present risky chemical elements and for their subse-
quent elimination from the organism.

Sodium humate in free form and encapsulated in liposomes passes into the extravas-
cular space after its application to the organism while it is elimiminated from the blood
relatively quickly.

A permanent supply of sodium humate from the extravascular space can be utilized
for formation of complexes with the present risky chemical elements and for their
subsequent elimination from the organism. After peroral administration part of sodium
humate does not pass into the vascular system but forms complexes with the risky
chemical elements directly in the digestive tract. This is also shown by the lower values
of biological availability (F).

chicken; cadmium; sodium humate; liposot;)es; pera‘al. and subcutaneous adminis-
tration; liver; kidneys; muscle; biological availability

Contact Address:

MVDr. Ivan Herzig, CSc., V§zkumny Gstav veterindrnfho 1éka¥stvi, Hudcova 70,
621 32 Brno, Czech Republic
Tel. 05 41321241, fax 05 41211229
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GROWTH AND SURVIVAL OF SALMONELLA ENTERITIDIS
IN SELECTED EGG FOODS

V. Ruzi¢kova

Veterinary Research Institute, Brno

Growth of selected strains of S. enferitidis in the white, yolk and liquid whole egg
content at 37, 21 and 8 °C and their survival in mayonnaise and sauce Tartare at 37 and
21 °C wereinvestigated. Cell counts of strain No. 2553 rose by 6 - 7logs and 5 - 6 logs
during 24 hours of incubation in the yolk at 37 °C and in liquid whole egg content at
21 °C, respectively. The propagation was inhibited in the white at 37 or 8 °C, but the
cell count rose by 1.2 - 1.3 logs after 24 hours of incubation at 21 °C. Four tested
strains survived 4 and 2 hours of incubation at 37 or 21 °C in mayonnaise (pH 3.9)
and sauce Tartare (pH 4.3), respectively. In samples of mayonnaise with pH adjusted
to 5.4, the cell counts rose by 0.6 log after 2 hours of incubation at 37 °C, but,
compared with the initial inoculum size, decreased by 0.1 and 0.4 logs after 6 and
24 hours of incubation, respectively. The propagation of all the strains under study
was strongly inhibited in peptone water containing 0.4 percent of acetic acid.

Salmonella enteritidis; yolk; white; liquid whole egg content; mayonnaise; sauce
Tartare; acetic acid

S. enteritidis has become the most frequent causal agent of human alimentary
infections in the Czech Republic and abroad. Its share in the overall incidence of
salmonellae in the Czech Republic is estimated up to 80 percent (Konedny et
al., 1992). Data from abroad agree on the year 1986 as the beginning of dominance
of S. enteritidis over other Salmonella serovars (Rodrigue et al.,, 1990;
Gerigk, 1992; Steur, 1993). Eggs, egg products, slaughtered poultry and
poultry products are considered the major sources of salmonellae. Further sources
include salads, confectionery products, cheeses and numerous ready-to-serve foods
(Bryan,1992; Maty4§, 1993).

Effective isolation and identification methods have been developed within inten-
sive long-term studies of salmonellae as the most important causal agents of human
alimentary infections. Significant advances have also been achieved in the studies
of virulence factors and other mechanisms of pathogenicity. Food protection regu-
lations have been set up and a new approach to food inspection, called Hazard
Analysis Critical Control Points (HACCP), is being implemented. In spite of this
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effort and apart from seasonal fluctuations, the incidence of foodborne salmonel-
losis is rising steadily.

Our investigations concentrated on the ecology of the dominant serovar S. en-
teritidis in selected egg foods because available data on this topic are rather
incomplete and sometimes inaccurate.

MATERIAL AND METHODS

The following strains of S. enteritidis were used in ecological experiments:
No. 2553 (human patient isolate); No. 415 (FT 4 - egg membrane isolate); No. 268
(FT 8 - chick isolate); No. 259 (FT 23 - laying hen isolate); No. 469 (FT 13A -laying
hen isolate); No. 1413 (FT 7 - broiler chicken isolate); No. 1 (foodborne isolate);
No. 4 (human patient isolate).

Yolk, (pH 6.8, ay, 0.97), white (pH 9.0, a,, 0.96) and liquid whole egg content
(pH 7.6, ay, 0.96) prepared from market hen eggs were used as culture media for the
propagation of salmonellae at 37, 21 or 8 °C. Commercial mayonnaise (pH 3.9, a,,
0.91, acetic acid content 0.53 - 0.63 per cent) and sauce Tartare (pH 4.3, a,, 0.98,
acetic acid content 0.79 per cent) in their original and modified (pH adjusted to 5.4)
states were used in survival experiments at 37 and 21 °C.

Minimal inhibition concentration of acetic acid in peptone water for all the eight
tested S. enteritidis strains was assessed by the test tube dilution method (U'r -
bdSkovd etal, 1985). Two-fold dilution series ranging from 0.025 to 1.6 %
were prepared from the stock 3.2% solution in peptone water. The test medla were
inoculated with Salmonella cultures to obtain the densities of 10° - 107 and 107 -
10® cells per 1 ml. The bactericidal effect of acetic acid was tested by re-inoculation
onto brilliant green agar plates.

pH and water activity of all the media were measured by pH Meter Radiometer,
Copenhagen, and a,~value Analyzer 5808, respectively.

Total salmonella counts were assessed by the brilliant green agar plate method
(Czechoslovak Standard CSN 56 0088), and buffered peptone water (pH 7.2) and
Rappaport' s broth were used as resuscitation media.

RESULTS

Growth and propagation characteristics of strain No. 2553 of S. enteritidis in
liquid whole egg content, the yolk and white at 37 °C are presented in Tab. I. At this
temperature which is optimal for the growth, salmonellae propagated very rapidly
in liquid whole egg content and in the yolk. Total salmonella counts rose by more
than 6 logs i m elther of the two media after 24 hours of incubation and reached peak
values of 10° - 10'° per 1 ml after 72 hours. No propagation was observed and no
salmonellae were detectable in the white after 72 hours of incubation at 37 °C.
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L. Propagation of S. enteritidis strain No. 2553 in liquid whole egg content, yolk and white at 37 °C

Incubation period (h) Log 19C por ] ml
LWEC yolk white
0 2.7 33 29
24 9.4 9.5 27
48 9.3 9.7 3.0
72 9.7 10.1 ’

TSC =total salmonella counts per 1 ml
LWEC = liquid whole egg content

Tab. II shows the results of culture of strain No. 2553 in liquid whole egg content
at 21 and 8 °C. Total salmonella countsrose by 3.2 and 3.7 logs after 24 and 48 hours
of incubation at 21 °C, respectively. The propagation was very slow at 8 °C, total
salmonella counts rising by less than 1 log after 48 hours. As shown in Tab. III,
strains Nos. 1, 4 and 415 did not propagate in the white at 37 °C and the cultures
became gradually extinct during the incubation. Total salmonella counts of strains
Nos. 1 and 4 decreased by 1.7 - 1.8 and 2.3 - 2.6 logs after 48 and 72 hours of
incubation, respectively. The corresponding values for strain 415 were 1.1 and
1.2 logs.

II. Growth of S. enteritidis strain No. 2553 in liquid whole egg content at 21 and 8 °C

Incubation period (h) g It perio

21 °C 8°C

0 5.6 57

2 5.5 5.4

4 6.0 5.7

6 5.9 5.6

2 8.8 5.8

a8 9.3 6.6

TSC = total salmonella counts per 1 ml

The strains 415 and 268 propagated very slowly in the white when incubated at
21 °C, total salmonella counts increasing by 1.2 - 1.3 and 1.6 - 1.7 logs, after
24 hours and 5 days of incubation, respectively (Tab. IV). The propagation of strains
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I1I. Propagation of S. enteritidis strains Nos. 1, 4 and 415 in the white at 37 °C

. N Log TSC per 1 ml
Incubation period (h)
Strain No. 1 Strain No. 4 Strain No. 415

4.6 4.8 4.6

6 . 44 4.7 4.7

24 39 3.7 44

48 2.9 3.0 35

72 23 2.2 34

TSC = total salmonella counts per 1 ml
pH of white (Oh) =9.0
PH of white (72 h) = 9.3

IV. Growth of S. enteritidis strains Nos. 415 (FT 4) and 268 (FT 8), characterised by the log of
the total salmonella counts per 1 ml, in the white at 21 and 8 °C

Incubation Strain No. 415 Strain No. 268
period 21°C 8°C 21°C 8°C
Oh 4.7 4.7 4.9 4.6
6h 5.6 4.7 5.6 4.7
24h 5.9 4.5 6.2 4.6
48h 5.5 4.5 . 6.3 4.5
3d NE 4.6 NE 4.4
5d 6.3 42 6.6 4.5
8d 6.2 42 6.4 42

TSC = total salmonella counts per 1 ml
NE = not examined

Nos. 415 and 268 ceased on the 8th day of incubation. No propagation of salmonel-
lae was observed in the white at 8 °C and a decrease of total salmonella counts was
apparent after 48 hours of incubation.

Data on survival of four strains of S. enteritidis in mayonnaise (pH 3.9) at 21 °C
is presented in Tab. V. The extinction of the initial inoculum of 10° to 105 cells was
rather rapid. No salmonellae were demonstrable by direct culture onto agar plates
after 2 hours of incubation, and resuscitation was necessary to detect surviving cells.
No live cells of either of the strains were detectable after 4 to 6 hours of incubation.
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V. Survival of 4 selected strains of S. enteritidis in mayonnaise at 21 °C

Incubation Log TSC per 1 g of the strains Nos.

period (b) 415 259 469 2553
0 5.5 5.6 5.9 5.6
2 <1 <1 <l <1
4 - <1 - -
6 e & = .

TSC = total salmonella counts per 1 ml

pH of mayonnaise
Acetic acid content

Similar results were obtained when strain No. 2553 was inoculated into mayon-
naise or sauce Tartare (pH 3.9 and 4.3, respectively) and incubated at the o
growth temperature of 37 °C (Tab. VI). The initial inoculum of 105 -
became extinct after 2 to 4 hours. Some initial growth was observed in samples of
mayonnaise and sauce Tartare when pH was adjusted to 5.4 and 4.8, respectively.
Total salmonella counts rose by 0.6 log after 2 hours of incubation at 37 °C, but,
compared with the initial inoculum size, decreased by 0.1 log after 6 hours and

=3.9
=0.63 %

became gradually extinct thereafter.

ol

VI. Survival of S. enteritidis strain No. 2553 in mayonnaise and sauce Tartare at 37 °C

ot Log TSCperlg
ion
period (h) mayonnaise sauce Tartare
Ml M2 Tl T2
0 6.2 6.1 6.7 5.8
2 4.4 6.7 - 5.8
4 - 6.0 - 59
6 - 6.0 - 5.8
24 - 5.7 - 3.2

M1: pH 3.9; aw = 0.91; acetic acid content =0.53 %
M2: pH 5.4; aw = 0.91; acetic acid content =0.11 %
T1: pH 4.3; aw = 0.98; acetic acid content = 0.79 %
T2: pH 4.8; aw = 0.98; acetic acid content = 0.23 %

Vet. Med. - Czech, 39, 1994 (4): 187-195 191




Growth inhibition by acetic acid in peptone water of eight selected strains of
S. enteritidis is evident from minimal inhibition and bactericidal concentrations
given in Tab. VIL None of the strains survived in peptone water containing 0.4 %
of acetic acid although the initial density was as high as 107 - 10® cells per 1 ml.

VIL The estimation of minimal inhibition and bactericidal concentration of the acetic acid (%) for
8 strains of S. enteritidis in peptone water

Salmonellae counts per 1 ml
Strains Nos. 10°- 10’ 10’- 10°
MIC MBC MIC MBC

2553 0.1 0.2 0.2 0.4
415 0.1 0.2 0.2 0.4
268 0.1 0.2 0.2 0.4
259 0.1 0.2 0.2 0.4
469 0.1 0.2 0.2 0.4
1413 0.1 0.2 0.2 0.4
1 0.1 0.2 0.2 0.4

4 0.1 0.2 0.2 0.4

MIC = minimal inhibition concentration
MBC= minimal bactericidal concentration

DISCUSSION

In our experiments, S. enteritidis propagated readily and rapidly in the yolk and
liquid whole egg content, especially when incubated at the optimal growth tempera-
ture of 37 °C. The propagation in liquid whole eggs at 21 °C was slower, but total
salmonella counts rose by more than 3 logs after 24 hours of incubation, this
increase providing a sufficient infective dose. The earlier concept that at least 10°
Salmonella cells are necessary to induce clinical disease in man is no longer
applicable. Historical analyses have shown that infective doses of salmonellae, except
typhus-inducing serovars, range between 10! and 10°cells M aty 4 ¥, 1993).

The finding that the propagation of salmonellae in a nutrient-rich medium, such
as liquid whole egg content, is considerably reduced at 8 °C is important from the
point of view of the application of protective measures. However, some growth was
observed after 48 hours of incubation although total salmonella counts rose only by
0.9 log. '
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Contrary to the yolk and liquid whole egg content, the white proved to be an
unsuitable medium for the propagation of salmonellae even at the optimal growth
temperature. Some propagation was observed at 21 °C, total salmonella counts
increasing by 0.7 - 0.9 and 1.2 - 1.3 logs after 6 and 24 hours of incubation,
respectively, and even more marked inhibition was observed at 8 °C. The inoculum
remained unchanged and salmonellae only survived during the first 24 hours and
became slowly extinct thereafter at the latter temperature. A warning fact however
was that, although salmonellae did not propagate in the white at 8 °C, surviving cells
without apparent signs of impaired viability were recovered after 8 days of incuba-
tion.

All salmonellae incubated at 37 or 21 °C in mayonnaise or sauce Tartare
containing 0.5 and 0.7 per cent of acetic acid, respectively, died within 4 hours. The
survival was prolonged to 6 - 24 hours when pH of mayonnaise and sauce Tartare
was adjusted to 5.4 and 4.8, respectively. Therefore, home-made mayonnaises with
lower contents of acetic acid are particularly dangerous. This danger was also
stressed by several authors (Perales and Garcfa, 1990; Duguid and
North, 1991). The content of non-dissociated molecules of organic acids is
apparently the decisive factor for the propagation of salmonellae in mayonnaise and
mayonnaise-containing foods. The length of exposure to acetic acid is another factor
on which the survival of salmonellae depends. Earlier experience has shown that
salmonellae can propagate even at pH 4.0. It is also known that the effect of weak
organic acids on the content of bacterial cells is more pronounced than that of strong
inorganic acids(Silliker et al., 1980).

Our experiments, carried out with eight strains of S. enteritidis, have confirmed
the fact that the concentration 0.2 - 0.4 per cent of acetic acid stopped the propaga-
tion of all salmonellae. The commercial mayonnaises used in our experiments
contained 0.53 to 0.63 per cent of acetic acid and this concentration was sufficient
to cause the gradual death of salmonellae after 2 hours of exposure. Hence such
mayonnaises can be considered safe.

Particular attention must be paid to the following health protective measures:
packaging of products must not be mechanically damaged; products must be
consumed within the shelf life period declared by the manufacturer; a minimal
inhibition period of 2 - 4 hours must be observed when home-made mayonaises are
consumed; any risk of secondary contamination of mayonnaise and other egg
products by salmonellae or other pathogenic germs and the subsequent propagation
must be prevented by correct handling.
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RUZICKOVA, V. (V§zkumny tstav veterindrfho lékastvi, Brno):
Riist a preZivani Salmonella enteritidis ve vybranych vajeénych potravinéch.
Veter. Med. - Czech, 39, 1994 (4): 187-195.

Byl sledovén riist vybrangch kmend Salmonella enteritidis ve vajeném Zloutku,
bilku a melanZi pfi teplot& 37 °C, popt. pii 21 a 8 °C. Dile bylo sledovéno pfeZivéni
salmonel v majonéze a tatarské omécce pfi teplot& 37 a 21 °C. Bylo zjist&no, Ze u kmene
2553 doslo b&hem inkubace 24h/37 °C ve vaje&ném Zloutku a melanZi ke zvy3eni po&tu
bunék o 6 aZ 7 log ¥idd. Pii 21 °C/24 h byly ve vaje&né melanZi detekovény podty
salmonel o jeden 4d niZ¥i neZ pfi teplot& 37 °C. Ve vajeéném bilku byl pii 37 a 8 °Crilst
salmonel inhibovén. Pfi 21 °C/24 g se hustota bun&k zvy¥ila o 1,2 a¥ 1,3 ¥adu. Ctyti
kmeny S. enteritidis preZily inkubaci pfi 37 a 21 °C v majonéze (pH 3,9) maximé4ln&
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4 h a v tatarské omé&ce (pH 4,3) jen 2 hodiny. V upravené majonéze (pH 5,4) se
salmonely pomnoZily za 2 h/37 °C o 0,6 log ¥4du. Za 6 h se poet salmonel zredukoval
na hodnotu, kterd byla o 0,1 log f4du niZ3i oproti pofitetnimu stavu. Odumiréni
salmonel déle pokracovalo a za 24 h poCet pieZivajicich bakterii klesl oproti v§chozimu
stavu na hodnotu o 0,4 ¥adu niZ3i. V tatarské oméic&ce (pH 4,8) se inhibice riistu salmonel
neprojevila b&hem inkubani doby 6 h, av3ak za 24 h se testovani kultura salmonel
zredukovala o 2,6 log f4du. Obsah 0,4 % kyseliny octové v peptonové vodé€ siln&
inhiboval riist osmi kmend S. enteritidis. Komeréni majonézu 1ze povaZovat za bezpeg-
nou potravinu tehdy, jestliZe jsou zajist&ny tyto podminky: vyrobek obsahuje normou
stanovenou koncentraci kyseliny octové, obal v§robku neni mechanicky porusen a je-li
majonéza konzumovéna v Cerstvém stavu. Z hlediska sniZeni infek&niho rizika u majo-
néz pfipravenych v doméicnostech je vyznamné nase zjist&ni, Ze limitujici je nejen
mnoZstvi pfidané kyseliny octové, ale i &as 2 aZ 4 h jejtho inhibi¢niho pisobeni.

Salmonella enteritidis; vajeny Zloutek; bilek; melanZ; majonéza; tatarskd omé4cka;
kyselina octové

Contact Address:

RNDr. Vladislava Rd2i&k ov 4, CSc, V§zkumny Gstav veterinirnfho 1éka¥stvi, Hudco-
va 70, 621 32 Brno, Czech Republic
Tel. 05 41321241, fax 05 41211229
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POCITACOVE NUMERICKE IDENTIFIKACNI SYSTEMY
V DIAGNOSTICE BAKTERIf IZOLOVANYCH Z ZIVOCISNYCH
SUROVIN

E. Urbanové!, Z. Pa¢ova®

lVyzkumnf tstav veterindrniho lékai'stvi, Brno
2Ceskd sbirka mikroorganismii, Pr‘irodové'decké fakulta Masarykovy
univerzity, Brno

Na 80 kmenech gramnegativnich fermentujfcich baktérif, izolovanych ze vzorkd
syrového mléka v zem&d&lské prvovirob¥, byly testovdny dva komer&n& dostupné
numerické identifikagnf systémy (TNW a IDENTI). Ob¥ma bylo shodn& zafazeno
77 testovanych kmend (96,25 %) do bakteriflnich rodd. Nej&etn&ji byly izolovény
druhy rodd Kiebsiella (46,25 %), Enterobacter (21,25 %) a Citrobacter (16,25 %).

gramnegativnf baktérie; diagnostické sety ENTEROtest 1 a 2; numericke identifika&ni
systémy

Zrychlenf identifikace baktérif a jistou standardizaci vysledkd v klinické, ale
i veterindrnf a potravindfské mikrobiologii p¥ind3¥f vyuZfvdn{ komerénich
diagnostickych setll a zpracovan{ jejich vysledkd na podftai. Byla vyvinuta fada
komer¢nfch systémi, umoZiujfcfch identifikaci za 18-24 h (C o x aj., 1979, 1984;
Bruckner aj, 1982; Holmes a Humphry, 1988; O’ Hara aj.,
1992), u rychlych a pIn&€ automatizovanych systémi za2-6h(Izard aj., 1984;
Overman aj, 1985 Freney aj., 1991).

V CR jsou v soudasné dob& pouZfvény k diagnostice baktérif prfedevifm ko-
merdnf sety vyrdb&né firmou Lachema, a. s. Bmo (ENTEROtest 1 a 2, ENTERO-
Rapid, STAPHYtest, STREPTOtest, NEFERMtest). Ke zjednoduSen{ identifikace
v rutinnfch laboratoifch pak sm&fuje i vyuZfvanf numerickych identifikatnich systé-
mi, a to bud’ formou diagnostickych seznamil (registril) nebo pocftatovych progra-
mi. S vyuZitfm komer¢nfch diagnostickych setll a po¢ftatové techniky se zfskajf
pfesné&js{ vysledky nejméné& o 24 h difve neZ u konvenénfch metod (Ste-
venson a Parish, 1986) a finandnf ndklady na diagnostiku jednoho bakte-
ridlntho kmene, jak uvddf Stockner (1981), jsou vic jak o polovinu niZ3{ neZ
u konven¢nfho stanoven{. V sou¢asné dob& je vyuZfvano né€kolik typd numerickych
systémil pro identifikaci baktérif. Dva komer&n& dostupné systémy (TNW
a IDENTI) jsme v pfedchozfm obdobf porovnédvaly na souboru 176 referentnfch
sbfrkovych kmend &eledi Enterobacteriaceae (P4&ov4 aUrbanovi,
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1993), reprezentujfcich 63 druhi, v&etn& kmenf vzdcn& se vyskytujicich v b&Zné
laboratornf praxi. V této préci jsme pro zhodnocenf obou numerickych systémi
vyuZily bakteridln{ kmeny izolované na oddélen{ hygieny potravin ze surovin
Zivoci¥ného plivodu.

MATERIAL A METODY

Bylo testovdno 80 gramnegativnich, oxid4za negativnich, fermentujfcich bakte-
ridlnfch kmeni izolovanych ze vzorkid syrového mléka v zem&d&€lské prvovyrobe.
Kmeny byly izolovdny z primokultur na Endov&, masopeptonovém a krevnfm
agaru (Imuna, HI-Media) pfi rozdflnych kultivaénfch reZimech (37 °C C/24 h,
pokojov4 teplota/3 dny, 7 °C/10 dnf). Pro diagnostiku izolovanych gramnegativnich
baktérif byla pouZita komer&nf souprava ENTEROtest 1 a 2 (Lachema, a. s. Bno).
Testovédn{ bylo provdd&no dle doporuden{ vyrobce 24h kulturou izolovaného
kmene. KaZdy kmen byl testovén tfikrdt pro vylouenf chybnych vysledkd bioche-
mickych testl, jako diisledku moZnych technickych nedostatki pfi provadénf testd.
Vysledky byly odecftdny priib&Zné€ po 6h (cukry) a po 24h kultivaci. Byla stanovena
rovn&Z oxiddza, katal4za a hodnocena tvorba Zlutého pigmentu.

Identifikace testovanych baktérif byla provedena pomocf dvou identifikadnich
systémd. IDENTI (dodavatel Z. Svoboda, Jihlava; Lachema a. s., Bno) a TNW
(dodavatel Cesk4 sbfrka mikroorganismfi, Brno) jsou poéftaové programy pro
numerickou identifikaci gramnegativnich baktérif, grampozitivnich kokd a anae-
robnfch baktérif. Zpracovan{ bylo provedeno pifmym vloZenfm vysledkd testd
ENTEROtestu 1 a 2 (+ = pozitivnf, - = negativnf) do pocftace.

VYSLEDKY

~ Z celkového poctu 80 izolovanych gramnegativnfch baktérif bylo obéma nume-
rickymi systémy shodné zafazeno do rodi 77, tj. 96,25 % kmend. Ti¥i kmeny byly
programem IDENTI a TNW zafazeny odli$né (tab. I). U t&chto tff kmend pfi
porovnin{ vySe identifikadntho skére, modélntho profilu, T - indexu, slovnfho
vyhodnocenf TNW programem, déle dle vysledkil a zku3enostf s biochemickymi
testy v diagnostickém setu, 1ze konstatovat, Ze spravné zafazenf u kmend &. 51 a 60
bylo vyhodnoceno systémem TNW (celkové \isp&¥nost identifikace = 98,75 %)
au kmene ¢. 64 systémem IDENTI (celkov4 tsp&$nost identifikace = 97,50 %).

V druhové identifikaci 77 shodné& rodové& zafazenych kmenil byla pouze jedna
diskrepance u kmene ¢&. 4 programem IDENTI zafazeném jako Enterobacter cloa-
cae a TNW jako E. hormaechei. Jde o E. cloacae, ktery byl programem TNW
v diisledku fale3n€ negativnfho vysledku u SCI (Simmons citrdt) takto zaiazen.
Systém IDENTI nem4 tuto species zafazenu v matici. Dal3{ diskrepance v druhové
identifikaci se objevila u kmeni €. 75, 76 a 77, které byly dle vysledki diagnostické-
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I. Odli3né& identifikované bakteridlnf kmeny — Differently identified bacterial strains

Kmen &fslo' S systémz
IDENTI TNW
51 Serratia marcescens bio 1 Cedecea species 5
60 Enterobacter agglomerans' Serratia marcescens bio 1
64 Enterobacter cloacae nenalezeno®

*Pantoea agglomerans je v programu IDENTI jedté podle pivodnfho fazenf v rodé Entero-
bacter — Pantoea agglomerans is still in the genus Enterobacter in IDENTI program according
to original classification

strain no., Znumerical system, 3 not found

ho setu shodné zafazeny ob&éma numerickymi systémy do E. amnigenus bio 1 resp.
E. intermedius. Pfes pom&m& vysoké identifikadnf skére a ohodnocenf jako dobrd
resp. pfijatelnd identifikace, byl u nich pom&mé& nfzky moddlnf profil a T-index
a byly zhodnoceny jako nepffli¥ typické resp. netypické pro dany taxon. Po ov&fenf
vysledki konven&nfmi testy byly kmeny zafazeny jako typicky E. cloacae. Chybné
zafazen{ numerickymi programy vzniklo na zdklad® fale¥n&€ negativnich reakc{
ONPG a SCI v ENTEROtestu.

Z celkem 80 testovanych kmenf bylo identifikovadno 37 kment (46,25 %) jako
rod Klebsiella, 17 kmenil (21,25 %) jako rod Enterobacter, 13 kmend (16,25 %)
jako rod Citrobacter, 4 kmeny (5,0 %) jako rod Hafnia, 4 kmeny (5,0 %) jako rod
Escherichia, 2 kmeny (2,5 %) jako rod Proteus a jeden kmen (1,25 %) jako rod
Serratia, jeden kmen jako rod Cedecea, jeden kmen jako rod Kluyvera.

Nejletnéji byly identifikovédny klebsiely. Zatazeny byly pfevazné do Klebsiella
pneumoniae (23,3 %) a K. oxytoca (22,1 %). Vé&tsina kmeni fazenych do K. pne-
umoniae méla viak slab3{ diskriminaci a programem TNW byla hodnocena jako
intermedidrn{ kmen - rodov4 identifikace, stejné& tak jako jeden kmen K. planticola,
kde rozliSenf je pii pouZitf ENTEROtestil velmi nesnadné. Dal¥fmi Eetnymi bakté-
riemi byly Enterobacter cloacae (18,75 %) a Citrobacter freundii (13,75 %).
Identifikace 80 testovanych gramnegativnfch baktérif je uvedena v tab. II.

DISKUSE

Vysoké procento sprdvn€ identifikovanych kmend koreluje se zahrani¢nfmi
literdrnfmi ddaji a potvrzuje pouZitelnost komerénfch diagnostickych setd pro hu-
ménn{ medicfnu k testaci gramnegativnich baktérif z potravin a surovin Zivo¢i¥ného
pivodu Pérez aj., 1986). Cox a Mercuri (1979) udavaj{ korelace
riznych komer¢nich systémi ke konven¢nfm u baktérif izolovanych z potravin
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II. Rodové a druhové zastoupenf v testovaném souboru gramnegativnich bakterif — Genus and
species representation in the tested set of gramnegative bacteria

Rod' PoZet’> |Procento’ | Druh® PoZet’ | Procento’
pneumoniae 18 22,50
Klebsiella 37 | 4625 gy tona b 50
planticola 1 1,25
terrigena 1 1,25
Enterobacter 17 21,25 - 15 18,75
amnigenus bio 1 2 2,50
freundii 11 13,75
Citrobacter 13 16,25 diversus 1 1,25
amalonaticus 1 1,25
Hafnia 4 5,00 alvei 4 5,00
Escherichia 4 5,00 golt 2 513
coli inactive 1 1,25
Proteus 2 2,50 . mirabilis 2 2,50
Serratia 1 1,25 marcescens bio 1 1 1,25
Cedecea 1 1,25 species 5 1 1,25
Kluyvera 1 1,25 ascorbata 1 1,25
Celkem® 80 testovangch kmend®

lgt:nml, 2number. 3pcrcentagc. 4species, Stotal. 680 tested strains

mezi 93 - 99 %. Shodné vysledky (96,9% tispéSnost) dosdhla Urbanov 4
(1989) pfi hodnocenf ENTEROtestll (Lachema) a po&ftatového identifika¢nfho
systému ENTERO u 955 kmenil veterindmfho a potravindského pivodu.

DosaZené vysledky v této préci jsou naopak mnohem pifzniv&jsf neZ u vy3e
zminéné testace sbirkovych kmeni stejnymi numerickymi systémy (Pd4¢ov 4
a Urbanov4, 1993), které byly sprdvné zafazeny obéma systémy v 84,2 %
pifpadd. Tento rozdfl je viak zdlvodnén predevifm skladbou pouZitych sbirkovych
kment (63 testovanych druhdl). Pii porovnédnf vysledki identifikace stejnych rodd
(pfevdZn& rody Klebsiella, Enterobacter, Citrobacter, Escherichia, Hafnia
apod.) z této a pfedchozf prdce bychom zfskaly obdobné procento spravné identifi-
kovanych kmeni (asi 92 %).

PiestoZe v préci je srovndvéna pfedevifm dsp&Snost identifikace pomocf dvou
numerickych systémi, je nutno pfipomenout, Ze konetny vysledek identifikace
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baktérif je pfedeviim z4visly od spolehlivosti vysledki ENTEROtestu 1 a 2. I v této
préci se potvrdily diskrepance u testi ONPG, SCI a. VPT (Voges-Proskaur test),
které sniZujf dsp&Snost identifikace. Vysledky prdce potvrzujf, Ze identifikace
baktérif zkuSenym praktickym mikrobiologem pomocf komerénfch diagnostickych
setil a pocftatového zpracovan( vysledkd je pifnosem pro zkvalitnénf préce v mikro-
biologické laboratofi. Bylo prokdzédno, Ze komer&nf diagnostické testy a numerické
identifikadnf systémy lze dobfe vyuZit i pro identifikaci baktérif v potravinéfské
mikrobiologii. Oba testované numerické systémy (IDENTI a TNW) prokédzaly
stejnou identifikadn{ schopnost. U programu TNW navic ocefiujeme schopnost
slovnfho zhodnocenf dané identifikace a nabfdku rozlifujfcfch testd.
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URBANOVA, E. - PACOVA, Z. (Veterinary Research Institute, Brno; Czech Collection of
Microorganisms, Faculty of Science of T. G. Masaryk University, Brno):

Computer numerical identification systems in diagnostics of bacteria isolated from
animal raw materials.

Vet. Med. - Czech, 39, 1994 (4): 197-203.

Acceleration of bacteria identification and certain standardization of results in
clinical, and also veterinary and food microbiology is enabled by use of commercial
diagnostic sets and computer processing of their results. In the present paper, 80 bacte-
rial strains isolated from animal sources in the department of food hygiene were used
for assessment of two numerical identification systems (TNW and IDENTI). They were
isolated from primary cultures on End' s, meat-peptone and blood agar (Imuna, HI-Me-
dia) under different culture regimes (37 °C/24 h, laboratory temperature/3 days, 7 °C/10
days). A commercial diagnostic set ENTEROtest 1 and 2 (Lachema a.s., Brno, Czech
Republic) was used for the purposes of diagnostics of gramnegative fermenting, oxi-
dase-negative bacteria. Testing was performed according to the manufacturer' s instruc-
tions by the culture of isolated strain. The test results were read continually after 6-hour
(sugars) and 24-hour cultivation. Each strain was tested three times. Additional tests -
oxidase, catalase, yellow pigment production.

These commercial numerical identification systems were compared:

— IDENTI (supplied by Z. Svoboda, Jihlava; Lachema a.s., Brno)
— TNW (supplied by the Czech Collection of Microorganisms, Brno)

Out of the total number of 80 isolated gramnegative bacteria 77 (96.25%) strains
were, classified into the genera by both numerical systems. This result is in agreement
with the percentage of identified strains by means of foreign commercial sets and
numerical systems, which ranges from 93 to 99% in bacteria isolated from foods (C o x
and Mercuri,1979). Theresults are better than in the last time testing of collection
strains by identical identification systems (P4 ov 4 and Urbanov 4,1993).The
difference is particularly due to the composition of tested reference strains.

Programs IDENTI and TNW classified three strains in a different way (Tab. I). It can
be stated in these strains after comparison by the level of identification score, modal
profile, T-index, verbal evaluation, from experience with the results of biochemical tests
of commercial set that correct classification of strains no. 51 and no. 60 was provided
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by TNW system (98.75% success rate) and by IDENTI system in strain 64 (97.50%
success rate).

Species identification of 77 identically genus-classified strains involved only one
discrepancy in strain no. 4, since IDENTI program differently classified it as E. cloacae
and TNW program as E. hormaechei. The strain said is E. cloacae, which was
classified wrongly by TNW program due to falsely negative SCI (Simmons citrate).
IDENTI system does not contain this species in the matrix.

Out of the total of 80 tested strains, 37 strains (46.25%) were identified as the genus
Klebsiella, 17 strains (21.25%) as the genus Enterobacter, 13 strains (16.25%) as the
genus Citrobacter, four strains (5.0%) as the genus Hafnia and Escherichia, 2 strains
(2.5%) as the genus Proteus and one strain (1.25%) as the genus Serratia, Cedecea
and Kluyvera (Tab. II).

Klebsiellas were isolated most frequently. They were mostly classified as Klebsiella
pneumoniae (23.3%) and K. oxytoca (22.1%). A majority of the strains identified as
K. pneumoniae had weaker discrimination characteristics and TNW program assessed
it as an intermediary strain - generic identification.

The results of the paper confirm that bacteria identification by means of commercial
diagnostic sets and computer processing of results is a contribution to improvement of
procedures used in a microbiological laboratory. Both tested numerical systems had the
same identification quality.

gramnegative bacteria; diagnostic sets ENTEROtest 1 and 2; numerical identification
systems
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PREHLEDY

POSTNATALNI VYVOJ HORMONALNICH VZTAHU
V OSE HYPOTALAMUS - HYPOFYZA - VARLE U BYKA

A. Kozdera

Postnat4lnf rozvoj pohlavnfch funkcf a reproduk¢nfho systému byka, zavrieny
pubertou, je nejdileZitéjsf f4zf vyvoje byka z hlediska kvality jeho funkce plement-
ka a dérce kvalitnfho semene v dospé&losti. Vyvojem hormon4lnich vztahll v sou-
vislosti s rozvojem pohlavnich funkcf a reproduk&ntho systému byka v prvnfm roce
Zivota se zabyvala fada autorl. V tomto obdob{ dochdzf k diileZitym zmé&éndm
v sekreci LH, k multiplikaci Leydigovych bunék, diferenciaci a multiplikaci Serto-
liho buné€k, k rychlému riistu varlat, postupnému zvySovédn{ hladiny sérového
testosteronu, k iniciaci spermiogeneze, k zrdnf osy hypotalamus-hypofyza-varle,
k ustdlenf zp&€mé&vazebnych mechanismi a k fad€ daldfch vyraznych zmén, které
vedou k dovr3enf puberty.

Zgkladnfmi kameny v reproduk¢nf endokrinologii samcil byla izolace a purifika-
ce testosteronu z testikuldrnf tkdn€ (D avid aj., 1935) a jeho n4sledné stanoven{
(Lindner, 1959, 1961). Dal¥f rozvoj citlivych RIA metod na rychlé kvantita-
tivnf stanovenf steroidnfch a peptidickych hormoni v krvi a tkdnfch zpiisobil revo-
luci v endokrinologii. Pro andrology byly obvzl43t€ dileZité metody pro stanoven{
LH (Nisvender aj., 1969), FSH McNeilly aj., 1976), testosteronu
(Falvo a Nalbandov, 1974, Schanbacher a D' Occhio,
1982) aGnRH (Nett a Adams, 1977), které umozZnily vyzkum Siroké fady
otdzek andrologické endokrinologie.

Celé obdobf pohlavnfho rozvoje mladého byka lze rozdélit do n€kolika etap,
které na sebe vice ¢i méné plynule navazujf. Jedn4 se o obdobf infantilnf, prepu-
bert4lnf, puberty, dospélosti a senia. Z praktického hlediska jsou nejdileZitéjSf prvnf
Ctyfi.

INFANTILN{ OBDOB{

Infantilnf obdobf je obdobfm relativnfho klidu pohlavnfho systému samce. Toto
obdobf trvd u byki pfibliZzn€ do 10 aZ 12 tydni a je charakterizovédno t€mito faktory:
— absence epizodickych LH pulzi
— blokdda GnRH sekrece navozend pravdépodobné estradiolem
— relativn€ vy33( hladiny sérového estradiolu
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— omezend sekrece androstendionu nebo testosteronu Leydigovymi burikami a hla-
dinami v séru blfzkymi nule

— Z4dn4 testosteronov4 reakce po aplikaci exogennfho GnRH

— schopnost varletnf tk4n& produkovat androgeny po stimulaci gonadotropiny in
vitro

— vy33f hladiny sérového inhibinu

— vyrovnané hladiny FSH s mfmym zvy$enfm ve druhém mésfci, dileZitym pro
iniciaci spermiogeneze.

Sekrece LH fetdlnf telecf hypofyzou (Ch allis aj., 1974) je pfed narozenfm
nebo krétce po narozenf potlatena. Infantiln{ obdobf je u telete charakterizovdno
absencf epizodickych LH pulzi (Amann aj., 1986). Infantilnf f4ze trvd u bykid
zhrubado 10 aZ12 tydnd véku (W is e aj., 1987), pfitemZ ptiblizné€ od 7 do 10 tydnd
v&ku se objevujf LH pulzy, jejichZ frekvence a amplituda od 10. tydne zietelné
stoup4d. Maxima dosahujf pulzaénf LH vylevy ve 13 tydnech, kdy interval mezi
vylevy dosahuje dobu krat3f neZ dv& hodiny. Tfm je zahdjen pfechod z infantilnf do
prepubertélnf fdze vyvoje, coZ je faze, kdy zahajujf Cinnost testikuldrnf funkce
by¢(ka(Amann a Walker,1983).

Hypofyza je jiZ ve dvou mé&sfcich v€ku byckid schopna odpovidat vylevem LH
na exogenn{ stimulaci pomocf GhnRH(Mongkonpunya aj.,1975).

Mechanismy, zabratfujfc{ v infantilnf f4zi vylevim LH a startujfcf jeho epizo-
dickou sekreci se snaZila objasnit fada autori. Podle Amana a Walkera
(1983) dochdzf v infantilnf f4zi k estradiolem navozené blokdd& GnRH sekrece.
Koncentrace sérového estradiolu dosahuje maximéln{ hladiny v 6. tydnu véku
by¢ka a prudce klesd v 10. tydnu. Mezi 6. a 10. tydnem dochdz{ v hypotalamu
k poklesu poctu receptor pro estradiol piibliZn€ na polovinu. Zirovei dochézf
k estradiolem a moZznd GnRH navozenému vzestupu koncentrace hypofyzdrnich
GnRH receptorii. Chronick4, pulzadnf aplikace GnRH provedend v infantilnf f4zi
bez pravidelnych pfirozenych LH vylevil, miZe zvysit frekvenci a amplitudu
uvoliovinf LH(Miller a Amann, 1986).

Kastrace by¢ki, provedend do 10 tydnd véku neméla Zddny vliv na koncentraci
LHvséru(Wise aj., 1987). V obdobf 6 aZ 9 tydnd tedy LH vylev nenf inhibovén
gonaddlnimi faktory. Exogenné podany estradiol kastrovanym by¢kiim ve véku 6
aZz 13 tydnd potlatuje koncentraci LH, poet LH pulzl a rfist varlat. Je tedy
potencidlnfm inhibitorem pulza¢nich LH vylevi.

Deaver aj.(1988) popisuje po aplikaci estradiolu byckim ve véku 7,5 tydnid
zmény ve funkci hypotalamu, redukci GnRH a naru3en{ syntézy norepinefrinu, coZ
vedlo k signifikantnf redukci sekrece gonadotropind a inhibici testikuldrfho rozvo-
je. V obdobf jednoho aZ 20 tydnd v&€ku by¢ka miZe estradiol inhibovat i sekreci FSH
(Schanbacher aj., 1987) ainhibinu (Godfrey aj., 1992).
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Infantiln{ f4ze vyvoje by¢ka a pocitek faze prepubertdlnf jsou charakterizovéany
omezenou sekrecf androstendionu nebo testosteronu Leydigovymi butikami a veo-
becné nfzkymi hladinami v séru. Koncentrace sérového testosteronu se pohybuje
v prvnim aZ Sestém tydnu vé€ku by¢kl na irovni blfzké nultého, od desdtého tydne
se za¢fnd pomalu zvySovat (Amann a Walker, 1983).

Kozumplik (198]) zjistil v plazmé& 57 by¢kl ve v€ku 47 aZ 106 dnd starych
prim&mou hladinu testosteronu 0,65 + 0,42 ng/ml. Rawlings a Cook
(1986) zjisfovali hladiny androgendl u by¢kd od narozenf do 30 tydnd. Prim&m4
hladina testosteronu za celé obdobf 30 tydnd byla 0,9 + 0,08 ng/ml séra. V tomto
obdobf jsou testosteron, dihydrotestosteron a androstendion produkovény Leydigo-
vymi butikami varlat a androsteron a Sa-redukované androgeny (biologicky i¢inné
metabolity) jsou pravdépodobné& produkty perifernfho metabolismu androgend.

McCarthy aj. (1979) prokdzali v podminkéch in vitro schopnost testiku-
14mf tk4n& produkovat testosteron a androstendion po stimulaci LH i u varlat by¢kid
ve v&ku jednoho mésfce. Receptory pro LH a FSH ve varleti narozeného telete
avarleti by¢ka ve v&ku &tyf mé&sicl prokdzal in vitro Schanbacher (1979a).
Zatfmco hladiny sérového testosteronu zistaly po stimulaci exogennfm GnRH in
vivo na nfzké drovni, hladiny androstendionu reagovaly signifikantnim zvy3enfm
Mongkonpunya aj., 1975).

Nfzké hladiny testosteronu od 8. do 16. tydne prokédzalii M 6 s t1 aj. (1984). Ve
véku 8 aZ 20 tydnil Zivota bycka je androstendion povaZovédn za androgen, jehoZ
produkce varlaty pievaZuje nad produkcf{ testosteronu, coZ potvrdili i M c -
Carthy aj. (1979). Vzhledem ke krdtkému polo€asu rozpadu, asi 6 min
Mostl aj., 1980), a pres erytrocyty rychlé pieméné androstendionu v slab&
uc¢inkujfci epitestosteron, zkou3eli autofi pouZft stanoven{ epitestosteronu jako
parametru androstendionové sekrece varlat. Hladiny epitestosteronu v séru byckt
dosdhly vrcholu v 16. tydnu (M 6 s t1 aj., 1984).

Vzestup hladin sérového FSH o 30 % bez pulza¢nich vylevil popisujf u by¢ki
mezi4.a32.tydnemv&ku Amann a Walker (1983). Primémn4koncentrace
sérového FSH se pohybovala v tomto obdobf od od 17 ng/ml do 22 ng/ml. Vykyvy
hladin FSH u by¢kd v prib&hu prvnich 9 mésfcl Zivota neprokdzali ani
McCarthy aj. (1979). Miyamoto aj. (1989) zjistili ve druhém mé&sfci
véku vii¢i ostatnfm mésfcim signifikantnf zvy3enf hladin FSH na 40 ng/ml. Toto
zvySenf se u bykld podaff zachytit pouze ziidka. Je pravd€podobné, Ze tento vzestup,
ktery je diileZity pro iniciaci spermiogeneze nenf zdvisly na steroidech. Byla zji§t&€na
pozitivn{ signifikantnf korelace mezi sérovym FSH a hladinou sérového inhibinu.
Hladiny sérového inhibinu jsou vy33f prvnf &tyfi mésfce Zivota byka, potom klesajf.
Tyto vy33f hladiny sérového inhibinu odrédZejf vysoké hladiny inhibinu produkova-
né a sekretované nezralym bovinnim varletem. Existuje redlny pfedpoklad, Ze
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inhibin piisobf na drovni prednfho laloku hypofyzy jako supresor FSH sekrece
(Blanc aj.,1980; McNeilly aj.,1988; Kaneko aj., 1993).

Neonatdlnf hemikastrace vede u by¢ki ke zvySenym hladindm FSH, testikuldrnf{
kompenza¢nf hypertrofii a zvySenému poctu gonadotropnich receptord ve zbylém
varleti (Schanbacher aj., 1987). To je pak schopno udrZovat norm4ln{
hladinu testosteronu v krvi (J o hn s o n, 1978). Kompenza¢nf testikuldrnf riist je
podle Waltona aj.(1978) zpisoben nésledkem zvy3enych hladin FSH plisobf-
cfch ve varleti zvySen{ po¢tu Sertoliho bun&k. Zvy3enf testikuldrnf hmotnosti u mla-
dych berdnkd po aplikaci FSH popsal Courot (1965). Tento proces miZe byt
potlagen aplikacf exogennfho estradiolu, ktery pravdépodobné piisobf na irovni
Leydigovychbun€k (Schanbacher aj., 1987)

PREPUBERTALNI OBDOBf{

Prepubertéln{ obdobf je obdobfm nejbouilivéjifch zmén ve vyvijejfcfm se po-
hlavnfm systému samce. Toto obdobf navazuje plynule na pfedchozf infantilnf f4zi
vyvoje a tento pfechod je charakterizovédn postupnym nardistdnfm amplitudy i fre-
kvence LH pulzi od 8. do 10. tydne v&€ku bycka a za pocétek tohoto obdobf je
povaZovén vék 12 tydnd.

NejdiileZit&j3f uddlosti béhem prepubertdlnfho obdobf u byka:

— iniciace pulza¢nfch vylevi LH

— vlivem LH navozend diferenciace Leydigovych bun&k se stoupajfcf sekrec{
androstendionu jako odpov&df na LH stimulaci

— dal¥f diferenciace Leydigovychbunék (Wrobel aj.,1988; Wrobel, 1990)
vedoucf v LH stimulovanou sekreci testosteronu

— testosteronem indukovand diferenciace indiferentnfch podpirnych bun€k na

Sertoliho buriky a privodnf diferenciace gonocytdl na prespermatogonie

a A-spermatogonie
— stoupajfcf citlivost hypotalamu a pfednfho laloku hypof$zy na negativn{ zp&tnou

vazbu gonaddlnfch faktord
— kolem 20. tydne postupné sniZenf frekvence a amplitudy LH vylevi.

Podle charakteru LH vrchold a odpovédi osy hypofyza - varle na exogenné
podany LH-RH rozdélili Lacroix a Pelletier (1979) toto obdobf do tf
fézf (obr. 1).

Prvnf fdze zahmuje obdobf do &ty mésfcd véku. Je charakterizovana vysokou
frekvencf LH pulzi, nulovou testosteronovou odpovédf na piirozené nebo induko-
vané LH pulzy in vivo Mongkonpunya aj., 1975), postupné se zvysujfcf
hypofyzérn{ citlivostf k GnRH a monof4zickou odpov&df LH na velké dévky
GnRH.

V druhé f4zi, ohraniené 4. a 6. m&sicem, dochéz{ k pozvolnému poklesu v po¢tu
LH pulzi, objevuje se testosteronova odpovéd in vivo k ptirozenym nebo induko-
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1. Vyvoj charakteru kfivek LH a testosteronu po stimulaci GnRH b&hem prvnfho roku Zivota
byka(Lacroix a Pelletier,1979)

1. obdobf - pied 4. mésfcem véku plné ¢4ra - LH
2. obdobf - mezi 4. a 6. mésfcem véku &arkovand ¢dra - hmotnost varlat

3. obdobf - po 6. mésfci véku teckovand plocha - testosteron
GnRH - aplikace GnRH A

vanym LH vyleviim, dochézf k vzestupu hypotalamo - hypofyzamf citlivosti na
sexudln{ steroidy a k multifdzické odpov&di LH na velké ddvky GnRH.

T¥etf faze, od 6. mé&sfce véku do puberty, je jiZ charakterizovédna ustanovenfm
rovnovihy mezi steroidnf inhibicf a hypofyzdmf citlivostf na GnRH, mezi 6. aZ
8. m&sfcem ostrym zvySenfm hypofyzdmf citlivosti na GnRH, multif4zick4 odpo-
v&d’ LH na velké ddvky GnRH pfetrviva.

Mongkonpunya aj.(1975) potvrdili vylev LH po aplikaci GnRH u dvou,
Ctyl a Sestimé&sfEnfch byfkid. Varlata t&chto byfkd jsou schopna syntézy
androstendionu po aplikaci GnRH, ale odpové&di produkcf testosteronu aZ v Sesti
mé&sfcich.
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Kolem 12. tydne dochdz{ ke zietelnému vzestupu frekvence a amplitudy
spontdnnfch vjlevi LH(Amann a Walker, 1983). Primémy interval mezi
spontdnnfmi vylevy LH je:

vék (tydny) interval (h) vék (tydny) interval (h)
4 250 20 2,0
8 5,7 24 24
12 1,8 28 2,9
16 15

Nejkrat¥{ interval byl naméfen ve v&€ku 16 tydnd, od 20 tydnd dochéz{ opé&t
k poklesu ve frekvenci LH pulzi. Pokles frekvence a amplitudy LH vrchold po
20. tydnu v&ku bycka je povaZovén za \i¢inek negativnf zpémé vazby postupné se
zvy3ujfcf produkce testosteronu od 18. do 20. tydne (Rawlings aj., 1978;
Lacroix a Pelletier, 1979) nebo lokdlné produkovaného metabolitu,
napf. estradiolu, na hypotalamus (McCarthy a Swanson, 1976) nebo vys3f
neuroendokrinnf centra. Imunizace proti gonad4lnfm steroidim navodf zvy¥enou
gonadotropnf sekreci a zrychleny rist varlat (D' Occhio aj., 1987). Od
24. tydne varlata produkujf vice testosteronu, hypofyzamf produkce LH se vracf na
nfzkou hladinu, kles4 frekvence LH vylevil a bazdlnf hladina LH kles4.

Podle Chantaraprateepa a Thibiera (1979) je pfed sedmym
mésfcem véku uvolnénf LH velmi citlivé k pdsobenf GnRH, av3ak testosteronov4
odpovéd je nfzkd. Po sedmém mésfci hladina LH zilistdv4 po stimulaci na stejné
drovni a stoup4 hladina testosteronu jako odpovéd.

Epizodicky charakter LH sekrece je povaZovén za nezbytny pro normélnf fyzio-
logicky vyvin testikuldrmfch funkcf u byka (K arg aj., 1976; Schams aj.,
1978; Schanbacher, 1979b). Vzestup ve frekvenci pulzaénich vylevi LH
s maximem v 16 tydnech je nésledovén v priibéhu prepubertdlntho obdobf zmé&nég-
nou testikuldrnf steroidogenezf, stoupajfcfmi cirkulaénfmi hladinami testosteronu,
iniciacf testikuldrnftho riistu, diferenciacf a proliferacf Sertoliho bun&k a ndstupem
spermiogeneze (Amann a Schanbacher,1983).

Androstendion, predominantnf prepubertdln{ testikuldmf androgen, je zjistitelny
v séru byka ve vy3Sich koncentracich 8., 12. a 16 tyden (Abdel, Malak a
Thibier,1979; McCarthy aj., 1979). Testikularn{ koncentrace jsou vySsf
neZ v krvi, kde je androstendion rychle konvertovédn na epitestosteron erytrocyty
Mostl aj., 1980). Vrchol hladin androstendionu se objevuje v 16 tydnech
(Amann a Walker,1983), souhlasné s procentickym vrcholem (17 %) obsa-
hu Leydigovych bunék ve varleti (Wrobel, 1990) a potom klesd. Od 30 tydni
ve&ku je dominantnfm androgenem ve varleti byka testosteron R awlings aj.,
1978; Secchiari aj.,1976).
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Prim&mé hladiny testosteronu v séru bykd v priib€hu prepubertilnfho obdobf
kontinudlné stoupajf. Testosteron je produkovédn v epizodickych sekrednfch
cyklech. Koncentrace testosteronu v séru kolfsd v rozmezf hladin blfzkych nule aZ
po 2,5 ng/ml ve &tvrtém mésici, 5 ng/ml v patém mésfci a 7 ng/ml v osmém mésfci
véku M 6stl aj., 1984). Charakter produkce testosteronu jako odpovédi na
stimulaci exogenné podaného GnRH se ménf z absence odpovédi ve &tyfech mésf-
cich v€&ku (V&€Znfk aj., 1990b) po postupné né€kolikandsobné se zvy3ujfct
koncentraci testosteronu v pffStichmésfcich(Lacroix a Pelletier,1979).
Obdobnych vysledkid dosdhli B as s aj. (1977) po stimulaci produkce testosteronu
pomocf hCG. Po stimulaci parenchymu varlat bykf gonadotropiny in vitro odpo-
védély Leydigovy buriky viech v&€kovych skupin produkcf testosteronu (VEZn{k
aj., 1990b). Schopnost produkce se s v€kem zvy3Sovala.

Vzestup intratestikuldrnf hladiny testosteronu od 18. tydne umoZiuje néslednou
diferenciaci indiferentnfch podpdrnych bunék v butiky Sertoliho a jejich rychlou
proliferaci. 28. tyden dosdhnou Sertoliho butiky 40n4sobného vzestupu oproti poctu
ve 20 tydnech. Ve 20 tydnech se v semenotvornych kandlcfch objevujf prvnf
A-spermatogonie (Curtis a Amann, 1981).

Potencidlnfm inhibitorem gonadotropn{ sekrece u mladych bycki je estradiol
(Schanbacher aj., 1983). Aplikace estradiolovych implant4ti bykiim v pre-
pubertdlnf f4zi m4 za nésledek potlacenf epizodické LH sekrece a z toho vyplyvajict
supresi sekrece testosteronu a potlafenf riistu varlat (Schanbacher, 1981).
Dochéz{ ke zpoZdé&nf puberty, po odstranénf implant4ti se testikuldarn{ v§vin obnovf.
Estrogeny nepfisobf na trovni varlete (D' Occhio aj, 1984), ale potlatujf
testikuldrnf rozvoj blokovinfm gonadotropnfho vylevu nairovni hypotalamu, inhi-
bicf LHRH pulza¢nfho generdtoru (Schanbacher, 1984). Pulza®nf aplikac{
LHRH lze tento efekt pfeklenout.

PUBERTA

Kontinuélnf a dlouhy proces endokrinnfch zmén vrcholf ndstupem puberty, coZ
je stadium dosaZenf pohlavnf zralosti. Jejf zaC4tek je charakterizovén jako doba, kdy
samec poprvé vyprodukuje dostate¢né mnoZstvf spermif schopnych oplodnit sami-
ci. Pro praktické 1i¢ely byla tato doba definovéna pro byka, berana, hiebce a kance
jako vé&k, kdy ejakuldt obsahuje 50.10° spermif v 1 ml, ze kterych miniméln& 10 % je
pohyblivych (W o 1f aj., 1965). Nenf oviem synonymem pro sexudlnf zralost nebo
dospély stav, ktery pfichdzf o mé&sfce nebo roky pozdéji(Amann a Schan-
b acher,1983). Vlivem zvy$ené produkce androgenti doch4z( k rychlému vyvoji
pohlavnich orgénd, rlistu varlat a za¢fnajf se vyvfjet sekunddrnf pohlavnf znaky.

Charakteristika hormondlnfch vztahf v obdobf puberty:

— dosaZenf puberty u byka v 8 - 10 mé&sfcich véku
— epizodick4 sekrece LH, testosteronu, estradiolu
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— ustdlenf typu rovnovahy v ose hypotalamus - hypofyza - gondda, kter4 je udrZo-
véna ustdlenymi zp&movazebnymi mechanismy
— stoupajfcf produkce testosteronu v pfirozenych i exogenn& navozenych pulzech.

Vek, ve kterém dochdzf k néstupu puberty, se u jednotlivych plemen skotu 1i3f.
U hol3tynského plemene bykil nastupuje puberta v priiméru ve 41 tydnech véku pfi
dobrém krmenf, pfi krmenf ad libitum jiZ ve 37 tgdnech (Almquist, 1982).
Obecné 1ze toto obdobf zafadit do 8. aZ 10. mé&sice véku, pfi¢emZ plné hodnoty
spermiogramu dosahujf byci aZ kolem 13. mé&fce v&ku (VE&Znfk aj., 1989).
Lunstra aj.(1978) uvaddf u Svycarského hnédého skotu dobu pfibliZzné€ 38 tydnd,
coZ bylo vyrazn€ méné neZ u péti masnych plemen. Byci projevovali prvnf sexudlnf
zdjem piiblizn& tfi tydny pied dosaZenfm puberty a schopnosti oplozenf dos4hli
priblizn& 3est tydnil po dosaZenf puberty.

Pulzagnf sekrece LH je nezbytnd pro iniciaci rlistu varlat a spermiogeneze
(Schanbacher aj., 1982). Epizodick4 sekrece testosteronu v priibéhu dennf-
ho cyklu byla u pubertdlnfch a postpubertdlnich bykll proké4zdna fadou autord
Karg aj.,1976; Thibier,1976a; Shah aj., 1993).

Lunstra aj.(1978) stanovili linedrné& stoupajfcf primé&mou koncentraci séro-
vého LH a testosteronu od 7 do 13 mésfcii véku bykd. Byci plemen s vysokymi
prim&mymi koncentracemi sérového testosteronu v tomto obdobf dosdhli puberty
difve neZ skupiny s nfzkymi hladinami. Primé&m4 hladina sérového testosteronu ve
vé&ku 12 mésfci ¢inila 5,8 + 0,6 ng/ml, ve 13 mésfcfch 7,3 + 0,6 ng/ml.

K arg aj.(1976) popisujf dva vzestupy priimémych hladin sérového testostero-
nu. Po prvnfm vzestupu v 5. aZ 7. mé&sici popisujf po obdobf vyrovnané produkce
druhy vzestup po 10. aZ 13. mé&sfci v€ku bykil a tedy po ndstupu puberty, kdy
primé&mé hladiny sérového testosteronu kolfsaly v rozmezf 1,9 aZ 11,9 ng/ml. Signi-
fikantn& vy33f hladiny testosteronu v séru u bykid ve v&€ku 7 aZ 13 mésfci oproti
skupin€ prepubertdlnfch prokdzal Kozumplfk (1981). V pozorovdnich
Schanbachera (1979a) primémé hladiny sérového testosteronu za¢aly prud-
ce stoupat od 7. mé&sfce (1 ng/ml), v 11. mésici dosdhly maxima 10 ng/ml a ve
12. mé&sici poklesly na 6 aZ 7 ng/ml.

Prokazateln& vy33i droveri testosteronové odpovédi varlat na aplikaci hCG ve 14
mésfcich oproti sedmi mé&sfcim prokdzali Bass aj. (1977) a Sundby
a Velle (1983). Obdobnych vysledkd po aplikaci GnRH dos4hli u osmi a tfi-
nictim&sfnfch bykdl VEZn{k aj.(1990a)a Kozdera (1991).

P 6 s c h1 (1989) zjistil pfi sledovadnf dynamiky v§voje hladin n&€kterych hormo-
nil byki u plazmatického testosteronu od 2 do 18 mésfcil véku néridst z 0,35 nmol/l
v poc¢dtku sledovanf na 3,5 aZ 5,2 nmol/l se silnym kolfsdnfm b&hem dne. Hladiny
celkovych volnych estrogenil ve sledovaném obdobf silné kolfsaly a v obdobf 9. aZ
12. mé&sfce v&ku vykézaly signifikantnf pokles.
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Secchiari aj.(1976) popisuje po prudkém vzestupu v pfedchozfch mé&sfcich
ustdlenou, mfrn& stoupajfcf primémou hladinu plazmatického testosteronu od 9.
mésfce v&ku. Tato hladina vznikla jako primér siln&€ kolfsajfcfch testosteronovych
hladin (obr. 2).
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2. Charakteristickd kfivka hladin testosteronu (E4rkovand ¢4ra) a ndristu primémych hladin
testosteronu (teCkované ¢4ra) v zdvislosti na vékubgka (Secchiari aj., 1976)

VEK DOSPELOSTI

Obdobf po dosaZenf nejen pohlavnf, ale i sexudlnf a t€lesné (chovatelské) zralosti
je povaZovdno za po¢dtek v€ku dospélosti zviiete. V tomto obdobf byk dosahuje
takového stupné morfologického a funkénfho vyvoje, Ze je schopen zastdvat pravi-
delnou reprodukenf &innost, stdvd se producentem ejakuldtu vyrovnané kvality,
s ustdlenou funkénf odolnostf membrén spermif (V&Znfk aj., 1989). Ustdlengch
a vyrovnanych hormonélnfch vztahd, tykajfcich se pohlavntho systému, dosahuje
byk kolem 13 mésfcl v&ku.

Charakteristika dosp&lého jedince:

— rovnovédha v ose hypotalamus - hypofyza - varle, udrZovand zpétnovazebnymi
mechanismy

— epizodickd sekrece LH, testosteronu, estradiolu, pozvolnd, mfrné& fluktuujfct
sekrece FSH

— né&kolikandsobné zvyen{ hladin testosteronu jako odpové&d na exogennf aplikaci
GnRH.
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Zatfmco pfirozen4 epizodickd sekrece LH(W e 1s h aj., 1979) je bezprostfedn{
reakcf na GnRH stimulaci, vylev FSH je pomaly a pozvolny (Lincoln, 1979)
i kdyZ v priib&hu dennfho cyklu dochdz{ k mfmé fluktuaci hladiny FSH v krvi
(Abdel Malak a Thibier, 1985b). Epizodick4 sekrece testosteronu je
v priib&hu 24 h charakterizovdna n&€kolika vrcholy, jejichZ pocet tfi aZ sedm je
individudlnf (K atongole aj, 1971; Johnson aj., 1982; Kozdera,
1991) - obr. 3. Produkce testosteronu charakterizovand koncentrac{ testosteronu
v krvi a charakter sekrece jsou individudlnf (Price aj., 1986).

Osa hypotalamus - hypofyza - varle je samoregulaénfm systémem. Zpétnova-
zebnymi mechanismy je ustdlend v rovnovaze. LH sekrece je ffzena sexudlnfmi
steroidy a GnRH. Vylev LH je u dosp&lého samce ndsledovéan vzestupem sérového
testosteronu (D' Occhio aj., 1982). Aplikace exogenntho GnRH vyvol4 zvy-
Senou produkci FSH (Abdel Malak a Thibier, 1985a) a LH
s néslednym zvy3enfm hladin testosteronu (Thibier, 1976b; Post aj., 1987;
Lange a Hartwig, 1992; Byerley aj., 1990) a estradiolu
(Schanbacher a Ec Hternkamp, 1978; Abdel Malak gj,
1992). ZvySen{ koncentrace testosteronu po stimulaci GnRH je individudln{
XKozdera aj., 1992). Koeficient dédivosti 0,55 £ 0,15 u byki ve v&ku 18 mésfci
zjistii Mackinnon aj. (1991). Depresi osy hypotalamus - hypofyza - varle
navozuje zdt¢Z (Knol, 1991).

Priimé&ma4 koncentrace testosteronu v perifernfm krevnfm ob&hu stoup4 nejméné
dotffletv€kubyka(Amann a Walker, 1983). Tendenci hladin testosteronu
zvySovat se aZ do v&u 3Sesti aZ sedmi let pozorovali u byki Foote aj. (1976).
Kozdera aj. (1993) pozorovali u byki ve v&u 17 aZ 20 mé&sfci mfmy pokles
pfirozenych a GnRH stimulovanych hladin testosteronu v séru oproti skupiné tfi-
nictimé&s{¢nfch bykd. Pokles ptirozenych hladin testosteronu u postpubertdlnfch
bykl pozorovali Secchiari aj. (1976), u kifZenci skotu se zebu zjistili
obdobny pokles v 16 aZ 17 mé&sfcich véku Wildeus aj. (1984).

Sezénn{ kolfsdnf hladin testosteronu u bykd neprokdzali Secchiari aj.
(1976) a Karg aj. (1976). Foote aj. (1976) zjistili u dosp&€lych bykid vy3s(
primé&mou hladinu testosteronu na jae neZ na podzim. Podobn& popsali sezénn{
fluktuaci hladin testosteronui Sundby a Tollman (1978).

Obdobné jako LH, testosteron a glukokortikoidy patif estrogeny mezi hormony
jejichZ perifernf koncentrace kolfsd v epizodickych cyklech Juniewicz
a Johnson, 1980). Estrogeny jsou syntetizovdny a sekretovdny varletem
(Schanbacher a Echternkamp,1978). Podle teorie ,,dve buriky - dva
gonadotropiny“ je estradiol konvertovédn v Sertoliho burtikdch z testosteronu pod
vlivem FSH (Dorrington aj., 1978). Aplikace hCG (Amann
a Ganjam, 1976) a GnRH (Schanbacher a Echternkamp,
1978, Abdel Malak aj., 1992) zvySujf koncentraci estrogenil jak v peri-
fernfm obé&hu, tak ve v. spermatica. Efekt suprese produkce gonadotropini estro-
geny je z4visly na ddvce estrogeni (Wo lfe aj., 1992).
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ZAVER

V postnatdlnfm vyvoji endokrinnfch vztahd souvisejfcfch s reproduk&nfm systé-
mem a funkcemi u byka lze vysledovat n&olik kritickych period. Poru3enf rovno-
véhy v hormonélnich vztazfch v tomto obdobf miiZe vést k naruenf nejen vyvoje
pohlavntho apardtu, ale i pohlavn{ funkce v dosp&losti. Jednd se pfedevifm
o pfechod f4ze infantilnf ve f4zi prepubertélnf, kdy narlstdnf amplitudy a frekvence
LH pulzil navozuje po&étek fady morfologickych a fyziologickych zmén ve varleti
byka. Druhym obdobfm rychlého vyvoje pohlavnfch orgénil a prudkého rilstu varlat
je obdobf ndstupu puberty. Z ontogenetického hlediska je vzestupny hormon4ln{
vyvoj byka zavrien ve véku 13 mésfci.

Pozndmka

Vzhledem k tomu, Ze ve ve3keré citované zahrani¢ni literatufe jsou pouZivény ke stano-
venf koncentrace testosteronu jednotky ng/ml, jsou ve &ldnku citované hodnoty vyjadfeny
v téchto jednotkich. Pfevodni koeficient pro testosteron z ng/ml na nmol/1 je 3,467.
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Dotlo 16. 2. 1994

Postnatal development of endocrine relations in the hypothalamus - hypophysis -
testicle axis in bulls.

A review of basic knowledge of endocrine events associated with the development of
bovine male reproductive organs during early postnatal ontogenesis and infantile, prepu-
beral, puberal and adult periods is presented. Changes in the dynamics of release of GnRH,
LH, FSH, testosterone and other clinically significant androgens, oestrogens and inhibin,
including their interactions in the hypothalamus - hypophysis - testicle axis are described.
Attention is paid to the relationships between reproductive hormones and the most relevant
morphological and physiological changes in bovine male reproductive organs during the
postnatal development, particularly the multiplication of Leydig cells, the differentiation and
multiplication of Sertolli cells, testicular growth and initiation of spermiogenesis. :
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