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NEUTROPHIL IMMUNE FUNCTIONS OF BLAD HETEROZYGOUS
ANIMALS*

IMUNITNE FUNKCIE NEUTROFILOV BLAD HETEROZYGOTNYCH
ZVIERAT

M. Simon', R. Duginsky', . Horovska', J. Tomaikova', D. Vasi¢ek?, P. Chrenek?, J. Bulla

'Institute of Animal Biochemistry and Genetics, Slovak Academy of Sciences,
Ivanka pri Dunaji, Slovak Republic
*Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: Bovine leukocyte adhesion deficiency (BLAD) is a primary immune deficiency of cattle caused by absence
of CDI18 adherence molecule on neutrophils due to a single mutation. The consequence of this mutation for neutrophil
functions of homozygous animals is well known. Our experiments were concentrated on some neutrophil immunological
properties of heterozygous cows. The CDI8 antigen expression was found 17% lower in average and the respiratory
burst of neutrophils measured by quantitative 1odenitrotetrazolium dye reduction (INT) test was significantly lower than
those of healthy animals. The adherence of neutrophils to plastic surface was lower only in some animals.

cattle; leukocyte deficiency; respiratory burst; adherence

ABSTRAKT: Deficiencia adherencie bovinnych leukocytov (BLAD) je primarnou imunodeficienciou hovidzieho dobyt-
ka, ktord je sposobenad nepritomnost'ou adherenénej molekuly CDI8 na neutrofiloch v dosledku jednoduchej mutdcie.
Sprievodné priznaky tejto mutdcie pre funkciu neutrofilov homozygotnych zvierat boli popisané nickolkymi autormi.
Nase experimenty sme preto zamerali na sledovanie niektorych imunologickych vlastnosti neutrofilov heterozygotnych
krav. Zistili sme, ze expresia molekuly CD18 bola v priemere o 17 % niZ§ia a respiracné vsplanutic neutrofilov merané
kvantitativnym stanovenim jodnitrotetrazolium reduktazovej aktivity (INT testom) bolo vyznamne niziie ako u zdravych
zvierat. Adherencia neutrofilov na plastikovy povrch bola niz§ia len u nicktorych zvierat.

hovidzi dobytok; deficiencia leukocytov; respiracné vsplanutie; adherencia

INTRODUCTION In heterozygous animals which are clinically normal

(free of recurrent infections) a different degree of the de-

The interaction between B2 integrin (CD11/CD18)
molecule on leukocytes and intercellular adhesion molecule
(ICAM) on the endothelial cells is essential for the ad-
herence and transendothelial migration of the leukocytes
to a site of inflammation. Homozygous cattle with leuko-
cyte adhesion deficiency (BLAD) due to the mutation of
the gene encoding CD18 glycoprotein are unable to pro-
duce the complex between CD18 and the CD11 subunits.
Neutrophils from affected calves had a function defect
characterised by decreased adherence, chemotactic move-
ments, phagocytosis, luminol-dependent chemilumini-
scence response, and O, producing activities (Kehrli et
al., 1990; Nagahata et al., 1994).

crease of CD18 molecule expression was recorded (Kehrli
et al., 1990; Cox et al., 1997). Furthermore, the BLAD
carriers are altered also in some morphological and physio-
logical (production) features. The heterozygous bulls
had significantly smaller average chromosomal areas and
larger head areas of spermatozoa than normal bulls (Stein-
holt et al., 1994). In some populations, the carrier animals
had lower values of some performance traits than those
of normal animals (Powell et al., 1996; Tarlik, 1998).

The objective of this study was to evaluate if the carrier
status (decreased expression of CDI8) has some effect
on such immunological functions as the adherence and
phagocytic activity of the neutrophils of BLAD hetero-
zygous animals.

* Supported by the Ministry of Education and the Slovak Academy of Sciences — VEGA (Grant No. 2/7132/2000).
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MATERIAL AND METHODS

Fifteen Holstein-Friesian BLAD heterozygous lactating
cows selected from farms in the western part of Slovakia,
aged 3-5 years in different lactation stages were in-
cluded in this study. Nine normal age-matched cows free
of BLAD served as controls. The heterozygous status of
cows was confirmed by PCR-RFLP according to the pro-
cedure as described by Tammen et al. (1996).

Blood was obtained by jugular venipuncture and col-
lected into heparin containing flasks (10 I.U./ml). Blood
smears were prepared for differential WBC analysis,
stained by May-Griinwald/Giemsa and 200 cells were
differentiated into neutrophils, eosinophils, monocytes
and lymphocytes. Total WBC counts were determined
with a hemocytometer.

PMNC preparation

The collected blood samples were treated by red blood
cells lysing solutions (recommended by Becton Dickinson
for flow cytometry) to remove the erythrocytes. Then the
cells were resuspended in Hanks balanced salt solution
(HBSS) and layered onto Verografin (sp.gr. 1.078) and
centrifuged at 1 500 g for 15 minutes at 20 °C. Thereafter,
the cells (mainly lymphocytes) in the plasma Verografin
interphase were isolated or removed and the pellet
(PMNC) was resuspended and two times washed in cold
HBSS.

Adherence

The PMNC (1x10%ml) were suspended in HBSS con-
taining 10% autologous plasma. Two ml of cell suspen-
sion were allowed to settle in 60mm cell culture dish at
37 °C humidified with 5% CO,. Each sample was used
in 5 dishes. After one-hour incubation the supernatant
was collected into tubes. The supernatant was replaced
by HBSS and the dishes were washed twice under gentle
shaking for 3 minutes to collect the non-adherent cells.
At the end of the procedure, the non-adherent cells were
counted and the percentage of the adherence was evaluated.

Todenitrotetrazolium reductase activity (INT test)

Reductase activity of neutrophils was measured ac-
cording to the previously published techniques by Pro-
chazkova and John (1986). Briefly, 200 pl of PMNC
suspension (5x10°) was incubated with 100 pl 1% zymo-
san opsonized with a mixture of normal bovine serum
and with 200 upl 0.1% solution of iodenitrotetrazolium
for 45 min at 37 °C. The reaction was stopped by adding
of HCI and dye was extracted with acetone. Absorbance
was measured at 485 nm.
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Luminol-dependent chemiluminiscence

I ml of PMNC suspension (1x10°) was incubated in
luminometer with luminol (final concentration 10 * M)
at 37 °C. After 10 minutes, 40 ul of opsonised zymosan
solution (10 mg/ml), prepared from normal bovine serum,
was added. Chemiluminiscence was recorded by lumino-
meter (Lumino M90a, Czech Republic) at intervals of
5 minutes during 30 minutes (Nagahata et al., 1994) and
expressed as relative light units (RLU).

Flow cytometry

PBMC in HBSS + 0.2% NaN; were incubated
with monoclonal antibody IVA35, diluted in RPMI me-
dium conditioned with 5% foetal calf serum and 0.2 %
NaN; for 30 minutes. All stainings were performed on ice.
Cells were further incubated with phycoerythrin conju-
gated antimouse immunoglobulin (Dako) for 30 minutes.
Following the washing, cells were fixed in 2% buffered
formaldehyde and kept refrigerated in dark until examined.
The FACSort flow cytometer (Becton Dickinson) was
used to analyse the data. The mean fluorescence inten-
sity (MFI) of positive cells was evaluated.

Monoclonal antibody

Monoclonal antibody 1VA35 was prepared after the
fusion of mouse myeloma cells SP2/0 with the spleen
cells obtained from mice immunised with bovine PBMC.
The CD11a/CD18 specificity of the antibody was con-
firmed in the Third Workshop of Ruminant CD antigens
(Naessens and Hopkins, 1996).

Statistical analysis

Results are expressed as the mean + standard error.
The obtained values in all experimental sets are nor-
mally distributed. Student’s r-test was used to test data
for interset differences. Values of p < 0.05 were considered
statistically significant.

RESULTS AND DISCUSSION

PCR-RFLP analysis of BLAD carrier animals previ-
ously selected on the basis of breeding records proved
the presence of BLAD allele in all animals. The restric-
tion analysis of PCR amplified DNA position 383 of the
CDI18 gene allowed discrimination between normal and
heterozygous animals. The digestion with Tagl restriction
endonuclease gave two DNA fragments (95 bp, 43 bp)
in BLAD free animals and three fragments (138 bp, 95 bp,
43 bp) in BLAD carrier animals.

VET. MED. - CZECH, 45, 2000 (12): 337-341



Some haematological values of BLAD homozygous
animals are markedly altered. Total number of leuko-
cytes (neutrophils) might be 5 to 20 times higher than in
BLAD free animals (Nagahata et al., 1994). In Tab. I the
leukocyte counts and the percentage of leukocyte types
are compared. No significant differences were observed
in total leukocyte or neutrophil counts between the two
categories of cows. These results are in good agreement
with the findings of Cox et al. (1997), therefore it seems
that BLAD carriers are not leukocytic as the affected
homozygotes.

I. Hematological values in control and BLAD heterozygous cattle

Controls BLAD
n=9 heterozygotes
n=15
Total leukocytes (x 10Y/ul) 66113 72113
Lymphocytes (%) 569159 530t 119
Neutrophils (%) 273+44 3231109
Eosinophils (%) 76+4.8 62183
Monocytes (%) 62t35 58125

The samples from the PBMC suspensions, used for
the functional tests, were analysed for the CD18 molecule
expression by immunofluorescence flow cytometry using
monoclonal antibody [IVA35. The mean fluorescence in-
tensity (MFI) of the CDI8 positive cells in controls and
BLAD heterozygotes ranged from 77.1 to 95.4, and 54.8
to 94.6, respectively. The mean MFI value was signifi-
cantly lower in BLAD heterozygotes (70.6 £ 2.7) com-
pared with controls (84.2 = 2.3) (Fig. 1). However, the
differences between normal and carrier animal are not
clear-cut, some heterozygous animals had the same level
of CDI18 expression as controls. Therefore, the CDI18
detection with the monoclonal antibody did not allow
the direct identification of BLAD heterozygotes.

The neutrophil functions were characterised by phago-
cytosis and by adherence to the plastic dish. The phago-
cytic activity of PBMC was stimulated by opsonized
zymosan and the oxidative burst was measured by INT
test and by luminol-dependent chemiluminiscence (CL).
The INT test showed significantly lower (p < 0.014) tetra-
zolium reductase activity of PBMC from BLAD hetero-
zygotes in comparison to the controls (Fig. 1), however,
some heterozygotes had similar values like controls
(Fig. 2B). CL response of PBMC performed in selected
cows showed lower phagocytic ability in BLAD hetero-
zygotes (Fig. 3). Cow No. 2 with peak CL value similar
to controls No. 1 and 3 was the exception. Contrary to this
observation Sipes et al. (1999) have not recently found
any differences in phagocytic activity of normal and car-
rier calves.

Our data revealed that the adherence of PBMC from
the majority of tested BLAD heterozygotes to the plastic

VET. MED. - CZECH, 45, 2000 (12): 337-341

was similar to that from normal cattle. When the average
percentages in controls and BLAD heterozygotes were
compared, no significant differences were observed
(Fig. 1). However, in three BLAD heterozygotes, the
percentage of adhered cells was apparently lower than in
all other animals (Fig. 2A). Adherence of PBMC to the
plastic ranged from 57% to 96%, and from 85% to 98%
in BLAD heterozygotes and in normal animals, respec-
tively, indicating that the heterozygous genotype likely
has no effect on adhesion functions of leukocytes.

Fig. 2 simultaneously shows the relationship of the
functions of PBMC and the level of the CD18 expression.
The high level of the CD18 expression slightly corre-
lated with higher tetrazolium reductase activity (» = 0.36).
The very low correlation of the CD18 expression with
adherence was also found (r = 0.15). However, it seems
that there is no direct relationship between the CD18 ex-
pression and the functional properties of neutrophils.

The results of Kehrli et al. (1990), Cox et al. (1997)
in agreement with our data revealed the lower expres-
sion of CD18 in BLAD carrier animals. These findings
lead us to a speculation that the relationship between
“changed” and “normal” allele for CD18 has an interme-
diate character. Full expression may be anticipated in the
“healthy” homozygotes, 0 or very low expression in the
affected homozygotes and middle or near to middle ex-
pression in heterozygotes similarly like it was found in
human LAD patients (Anderson et Springer, 1987).
However, the decrease of CD18 in carriers is not consis-
tently observed. Sipes et al. (1999) have not found any
differences in the expression of CD18 between heterozy-
gous and normal calves. The lower expression of CD18
mostly has no consequence for the neutrophil functions.
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Moreover, the expression of CDI18 is influenced by
a number of other factors of the immune system. Conse-
quently, the experiments testing the functional proper-
ties, such as the respiratory burst of neutrophils, could
give different results also depending on the stimulus and
measurement protocol used.
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Zména publikacniho jazyka
ve védeckych ¢asopisech CAZV

Predsednictvo Ceské akademie zemédélskych véd piijalo na zasedani dne 6. 4. 2000 usneseni, kde mj.
doporucuje zménu publikaéniho jazyka ve védeckych casopisech vydavanych pod gesci CAZV. Pred-
sednictvo navrhuje Vydavatelské radé CAZV zavést anglictinu jako jediny jazyk ve viech védeckych
casopisech od 1. 1. 2001. Redakce casopisu Veterindrni medicina (Veterinary Medicine — Czech) pfijima
od 1. 7. 2000 prispévky psané pouze v anglictiné.

A change of publication language
in Scientific Journals of the Czech Academy
of Agricultural Sciences

Atits session on the 6™ April 2000, the Presidium of the Czech Academy of Agricultural Sciences
adopted a resolution recommending, among other things, to change the publication language in sci-
entific journals published under the Academy patronage. The Presidium proposes to the Publishing
Board of the Academy to introduce English as the only language in all scientific journals from the
1" January 2001. The papers written exclusively in English are accepted by the editor’s office of the
journal Veterinarni medicina (Veterinary Medicine — Czech) from the 1* July 2000.




EFFECT OF CADMIUM ON THE RUMEN PROTOZOAN
POPULATION IN SHEEP*

VPLYV KADMIA NA BACHOROVE CILIATY OVIEC

S. Kisidayova, P. Sviatko, 1. Zelenak

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

ABSTRACT: The effect of increased cadmium doses on the rumen ciliate population in sheep was investigated. The ex-
periment was carried out on 18 adult Merino sheep fed a diet composed of meadow hay and barley meal for 3 weeks
prior to and during the experiment. The cadmium content of the diet (control value) was 0.09 mg/kg dry matter of feed
(DM). Increased doses were S mg Cd/kg DM and 10 mg Cd/kg DM. Protozoa in the ruminal fluid of sheep were examined
throughout seven weeks. Entodinium spp., Dasytricha ruminantium, Isotricha spp., Ophryoscolex caudatus tricoronatus,
Polyplastron multivesiculatum and the total number of ciliates were counted. Short-time supplementation of cadmium
(day 20) increased the total number of ciliates and the number of all protozoan groups examined. No significant effect on
the protozoan population can be seen after long-term supplementation of the cadmium doses tested (on day 47).

ruminants; heavy metal; rumen ciliate protozoa

ABSTRAKT: Sledovali sme vplyv zvy$eného prijmu kadmia na bachorové prvoky oviec. Pouzitych bolo 18 zvierat ple-
mena Merino kimenych Iuénym senom a jacmennym $rotom. Obsah kadmia v krmive bol 0,09 mg/kg sudiny krmiva
(DM). Zvyseny prijem kadmia v experimentalnych skupinach 5 mg/kg DM a 10 mg/kg DM bol realizovany formou
siranu zamie§aného do Srotu. Experiment trval sedem tyzdnov. VySetrovany bol poc¢et obrvenych prvokov (ciliat)
v bachorovej tekutine rodu Entodinium spp., Isotricha spp., druhov Dasytricha ruminantium, Ophryoscolex caudatus tri-
coronatus, Polyplastron multivesiculatum a celkovy pocet ciliat na 20., 33. a 47. den podavania kadmia. Kratkodobé
podavanie kadmia (20. den) zvysilo celkovy pocet ciliat a vietkych vySetrovanych skupin prvokov. Po dlhodobom poda-
vani kadmia (47. den) neboli zaznamenané Statisticky vyznamné zmeny v pocte sledovanych ciliat oproti kontroldm na
zatiatku pokusu. MozZno usudzovat, ze bachorové ciliaty sa postupne adaptovali na mierne zvySeny prijem kadmia.
Citlivost’ bachorovych cilidt na kadmium pravdepodobne zavisi aj na zvySovani pufraénej kapacity bachorového prostre-
dia postupnou selekciou baktérii schopnych detoxikovat’ kadmium.

prezivavee; tazké kovy; bachorové prvoky

INTRODUCTION to a more toxic form, e.g. methylation of mercury (Norseth
and Clarkson, 1971). Alternately microbes may also
modify the toxicity of the elements to the animal by de-
creasing the toxicity by precipitation of the heavy metals
(Suttle, 1991; Ivan et al., 1986). Ciliate protozoa form

18-32% of the total microbial biomass in the rumen

Industrial utilization of compounds containing cad-
mium has accelerated the mobilization and transport rates
of cadmium which highly exceed the rates of natural cy-
cling processes. These rates have led to increased deposi-

tion of cadmium in the biota (Babich and Stotzky, 1977).
Ruminant animals can be exposed to toxic concentra-
tions of heavy metals by consumption of contaminated
feeds and water. The microorganisms present in the
reticulorumen initially contact materials consumed by
the animal and a number of interactions may occur.
Heavy metals can be inhibitory to both fermentative ac-
tivity and growth of microbes, decreasing thereby pro-
ductivity of the animals by transformation of the element

(Michalowski, 1990). Hence, they could contribute sig-
nificantly to the interactions of rumen microbes with
heavy metals.

The present paper reports on the effect of cadmium
upon the rumen ciliate population in sheep. It is that part
of work in which the effect of increased cadmium intake
on the parameters of rumen fermentation and its cumulation
in sheep tissues was investigated. (Sviatko and Zelendk,
1993).

*Supported by the Grant Agency for Science of the Slovak Academy of Sciences (No. 2/ 702920).
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MATERIAL AND METHODS

Eighteen Merino sheep of 40 — 45 kg of live weight
were used in the experiment. The animals were fed 1 kg
of meadow hay and 0.2 kg of ground barley twice daily.
Water was available ad libitum. The animals were given
the diet three weeks before the experimental period started.
Then the rumen fluid was sampled from six animals as
control values. Other 12 animals were divided into two
experimental groups. The first experimental group was
supplemented 5 mg of cadmium and the second experi-
mental group received 10 mg of cadmium per kg dry mat-
ter (DM) of feed per day and animal throughout seven
weeks. Cadmium supplements as sulfate was mixed with
ground barley. The cadmium content of the diet (hay,
barley) was 0.09 mg/kg of dry matter. Rumen fluid was
collected three times at two week intervals with a tube
via the oesophagus. Rumen fluid was collected before
the morning feeding. Rumen fluid was thoroughly mixed
and 5 ml were fixed with an equal volume of 8% forma-
lin solution. The protozoa were identified according to
Dogiel (1927) and Ogimoto and Imai (1981). The Ento-
dinium spp., Dasytricha ruminantium, Isotricha spp.,
Ophryoscolex caudatus tricoronatus, Polyplastron multi-
vesiculatum and the total number of ciliates were counted.
The organisms were counted as described by Coleman
(1978) and the results expressed as the means + standard
error of the mean (SEM). One-way analysis of variance
was performed to determine significant differences.
Probability values of P < 0.05 or less were considered as
significant.

RESULTS

The effect of cadmium upon the number of Entodinium
spp., Polyplastron multivesiculatum, Ophryoscolex
caudatus forma tricoronatus, Dasytricha ruminantium,
and /Isotricha spp. was evaluated. Medium-size ciliates
(Diplodinium, Diploplastron, and Enoploplastron) oc-
curred only in few experimental animals and therefore
no statistical analysis could be made. The results are shown
in Figs. 1-6.

A short-time increase in the total number of ciliates
and Entodinium spp. was observed at the beginning of
the experiment (by 140% at the dose of 10 mg Cd). It was
observed that the counts of Entodinium spp. and there
after the total counts of rumen protozoa decreased by the
end of the experiment (Figs. 1, 2). Both cadmium doses
decreased the Entodinium population after long-term
cadmium supplementation.

A significant short-time increase of [sotricha popula-
tion (on day 20) was observed at the dose of 5 mg Cd
(by 170%, Fig. 3). The population of Trichostomatid
ciliates (/sotricha and Dasytricha) decreased after both
doses on day 33 of the experiment (Figs. 3, 4). By the
end of the experiment the number of Trichostomatids re-
covered to the initial level.
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A similar course of population changes was observed
in the large Entodiniomorphids (Polyplastron and
Ophryoscolex) with a tendency to increase in number by
the end of experiment (Figs. S, 6).

DISCUSSION

Toxicity of cadmium has been well documented (Flick
et al., 1971). Ruminants tolerate a higher oral intake of
cadmium (40-160 mg/l) in contrast to other animals
(Powell et al., 1964; Doyle et al., 1973; Sviatko and Ze-
lenak, 1993). However, little is known about the role of
the individual participants of the rumen microbial con-
sortium in cadmium detoxication. Forsberg (1978)
tested the effect of heavy metals on eight species of ru-
men bacteria. He found a different susceptibility of the
bacteria to the tested dose scale of heavy metals. He ob-
served decreased fermentation activity of mixed rumen
bacteria at cadmium concentration of 175 mg/l. In addi-
tion, rumen protozoa were more resistant than rumen
bacteria in vitro (Forsberg, 1978). Laukova (1994) found
most of the rumen staphylococci to be heavy metal ion
polyresistant strains.

Rumen ciliates represent a population of physiologi-
cally and metabolically diverse organisms. This is re-
flected in their reaction to increased cadmium intake by
the host animal. Gradual saturation of the rumen cnvi-
ronment was evident during the short-time period (up to
20 days) when cadmium seemed to behave as an essen-
tial microelement and number of ciliates increased. The
other observations are needed to confirm this assumption.
No data are available on the essentiality of cadmium for
rumen ciliates. However, another phenomenon can be
included in the increased number of ciliates. The number
of almost all ciliate groups was increased. Entodinium
spp. is the most numerous group of rumen ciliates, repre-
senting about 90 % of the rumen ciliate population and
therefore the total number of rumen ciliates reflected the
number of Entodinium. Entodinium spp. appeared to be
sensitive to the tested cadmium doses. Their growth was
reduced after long-term supplementation of cadmium
(on day 47). On the other hand, the Trichostomatids ap-
peared to be most resistant. Their growth was suppressed
during the adaptation period (about day 33). However,
growth was recovered at the initial level after the long-
term supplementation of cadmium (by day 47). The growth
of large Entodiniomorphids varied during the experiment
and no significant changes could be observed. However,
the course of growth was similar to that of Trichostomatids.
The results are consistent with those obtained in the arti-
ficial rumen (Jal¢ et al., 1994) when the ciliate Dasytricha
grew well after cadmium supplementation up to 20 mg/kg
DM of feed. Buffer capacity of the rumen bacterial popu-
lation seems to play an important role in the cadmium
resistance of some genera of rumen ciliates. /n vitro ex-
periments on both Entodinium caudatum and Ophryo-
scolex caudatus tricoronatus tube monocultures showed
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a toxic effect of cadmium at a dose of 1.5 mg/l media under
conditions with reduced bacterial population (KiSidayova,
1996). Precipitation by inorganic and chelation by organic
material as well as particulate matter are also important
for the reduction of cadmium toxicity (European Inland
Fisheries Advisory Commission, 1978).

As can be concluded from the results the examined
rumen ciliate genera and species revealed a different
sensitivity to the tested cadmium doses. Sensitivity to
cadmium depended on the buffer capacity of the rumen
environment, which may probably be caused by gradual
selection of bacteria capable to detoxify cadmium and
adaptation of the protozoa.
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A SEROLOGIC SURVEY OF HEMAGGLUTINATION-INHIBITION
ANTIBODIES TO HUMAN TYPE A AND B INFLUENZA VIRUSES
IN WILD PIGS IN CROATIA

SEROLOGICKY PREHLED HEMAGLUTINACNE-INHIBICNICH
PROTILATEK VUCI VIRUM CHRIPKY U LIDI TYPU A A TYPU B
U DIVOKYCH PRASAT V CHORVATSKU
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University of Zagreb, Zagreb, Croatia

>Chair of Game Biology and Patology, Faculty of Veterinary Medicine,
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ABSTRACT: The method of hemagglutination inhibition on U microtitration plates was used to examine 101 wild pig
sera for the presence of antibodies to three strains of human influenza virus A: A/Johannesburg/82/96, subtype HINI;
A/Nanchang/933/95, subtype H3N2; and A/Wuhan/359/95, subtype H3N2; and human influenza virus B/Beijing/184/93-
hke strain. All influenza virus strains used in the study have been circulating in most European countries for some twen-
ty years. A positive titer of hemagglutination inhibition antibodies (=1 : 20) for virus A/Johannesburg/82/96 (HIN1)
strain was recorded in 19 (18.81%), for virus A/Nanchang/933/95 (H3N2) and A/Wuhan/359/95 (H3N2) strains together
in 88 (87.12%), and for virus B/Beijing/184/93-like strain in 68 (67.32%) wild pig scra. The sera were collected from
wild pig hunt in February 1999 and February 2000. Results of the study provide preliminary data on the presence of
antibodies to human influenza A (subtypes HINT and H3N2) and B viruses in wild pigs in Croatia.

influenza; human influenza virus; antibodies; wild pigs

ABSTRAKT: Metodu hemaglutinacni inhibice na mikrotitra¢nich plotnach tvaru U jsme pouzili k Setfeni 101 séra divo-
kych prasat za icelem zjisténi vyskytu protilatek proti tfem kmentm viru chiipky u lidi typu A: A/Johannesburg/82/96,
podtyp HINI; A/Nanchang/933/95, podtyp H3N2; A/Wuhan/359/95, podtyp H3N2 a kmeni viru chfipky u lidi podob-
né¢ho typu B/Beijing/184/93. Vsechny kmeny chfipkovych virli pouzité v této studii se v evropskych zemich vyskytuji
opakované asi dvacet let. Pozitivni titr hemaglutina¢né-inhibi¢nich protilatek (21 : 20) pro kmen viru A/Johannesburg/
82/96 (HIN1) jsme zjistili u 19 (18,81 %), pro kmeny virit A/Nanchang/933/95 (H3N2) a A/Wuhan/359/95 (H3N2)
dohromady u 88 (87,12 %) a pro kmen viru podobného B/Beijing/184/93 u 68 (67,32 %) sér divokych prasat. Séra jsme
ziskali pfi lovu divokych prasat v Gnoru 1999 a v Gnoru 2000. Vysledky této studie pfindseji ptedbézné udaje o vyskyt
protilatek vici viram chiipky u lidi typu A (podtyp HINI a H3N2) a typu B u divokych prasat v Chorvatsku.

chfipka; virus chfipky u lidi; protilatky; divoka prasata

INTRODUCTION HINI or H3N2 virus during the respective epidemics in
humans (Hirano et al., 1985; Miwa et al., 1986; Goto et al.,
1988, 1992; Zhou et al., 1996). Furthermore, it is known

that swine play an important role in the ecology of influ-

The widespread presence of human (HINI, H3N2) in-
fluenza viruses in swine herds has been demonstrated in

numerous studies (Tumova et al., 1980; Miwa et al., 1986;
Zhang et al., 1988, 1989; Shiraishi et al., 1989; Roy et al.,
1991; Goto et al., 1992; Ewald et al., 1994; Chatterjee et
al., 1995; Katsuda et al., 1995; Zhou et al., 1996), strongly
suggesting that the swine were infected with human

VET. MED. - CZECH, 45, 2000 (12): 347-351

enza viruses (Shortridge and Stuart-Harris, 1982) and as
‘mixing vessles’ to produce new human pandemic strains
by genetic reassortment (Scholtissek et al., 1985; Webster
et al,, 1992, 1995; Claas et al., 1994; Scholtissek, 1995;
Brown et al., 1998; Ito et al., 1998; Zhou et al., 1999).
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In recent years, however, the literature dealing with the
prevalence of antibodies to human type A and B influ-
enza viruses in wild pigs (Kawano et al., 1978; Dedek et
al., 1990; Teuffert et al., 1991; Brown et al., 1995; Mar-
kowska-Daniel and Pejsak, 1999) has been scanty. The
present report provides preliminary data on the preva-
lence of antibodies to human influenza A (subtypes
HINI and H3N2) and B viruses in wild pigs in Croatia.

MATERIAL AND METHODS
Virus

Three reference strains of human type A influenza virus,
1.e. A/Johannesburg/82/96 (subtype HINI); A/Nan-
chang/933/95 (subtype H3N2); and A/Wuhan/359/95
(subtype H3N2); and a reference strain of human type B
influenza virus B/Beijing/184/93-like were used in the
study. The viruses originated from the World Health Or-
ganization Collaborating Center for Influenza, Center
for Disease Control, Atlanta, Georgia, USA. The viruses
were multiplied in the allantoic cavity of fertilized fowl
ova with advanced embryos, and the allantoic fluid of
the ova was used as antigen.

Sera

Upon the wild pig hunt, a total of 101 blood samples
of wild pigs from the Garjevica hunting ground on Mosla-
vacka gora were collected. Sixty-six blood samples were
collected 1n February 1999, and 35 blood samples in
February 2000. The blood mostly derived from male and
female piglets, with 17 samples obtained from boars and
6 from sows. Blood samples were collected into sterile
test tubes by heart puncture from killed animals with
open thoracic and abdominal cavity, and transferred in
a refrigerator at 4 °C to the laboratory. Blood sera were
separated by a standard procedure and stored frozen at
-20 °C until analysis.

Preparation of sera

Immediately before analysis, the sera were thawed off
at room temperature and prepared for analysis, strictly
following the instructions of Palmer et al. (1975).

Virus hemagglutination and hemagglutination inhibition

Determination of the virus hemagglutination titer and
hemagglutination inhibition test were performed in plastic
U microtitration plates (Greiner disposable plates, Cooke
system), in accordance with the instructions of Palmer et al.
(1975). A hemagglutination inhibition (HI) titer of 21 : 20
was considered positive.

RESULTS

Out of 101 wild pig sera examined, a positive titer
(21:20) of HI antibodies to virus A/Johannesburg/82/96
(HINI) strain was recorded in 19 (18.81%) sera; to both
virus A/Nanchang/933/95 (H3N2) and A/Wuhan/359/95
(H3N2) strains in 88 (87.12%) sera; and to virus B/Beij-
ing/184/93-like strain in 68 (67.32%) sera. Out of 66 sera
examined upon wild pig hunt from February 1999,
16 (28.78%) sera were positive for virus A/Johannesburg/
82/96 (HIN1) strain, 54 (81.81%) sera for virus A/Nan-
chang/933/95 (H3N2) strain; and 38 (57.57%) sera for
virus B/Beljing/184/93-like strain. Among 35 sera exam-
ined upon wild pig hunt from February 2000, none of the
sera was positive for virus A/Johannesburg/82/96 (HIN1)
strain, while 34 (97.14%) and 30 (85.71%) sera were posi-
tive for virus A/Wuhan/359/95 (H3N2) and B/Beijing/
184/93-like strains, respectively (Tab. I).

In positive wild pig sera, the HI antibody titer for virus
A/Johannesburg/82/96 (HIN1) strain ranged from | : 20
to 1 : 80; for virus A/Nanchang/933/95 (H3N2) strain from
1:20to0 1 : 1 280; for virus A/Wuhan/359/95 (H3N2)
strain from | : 20 to 1 : 160; and for virus B/Beijing/
184/93-hke strain from 1 : 20 to 1 : 5 120 (Tab. II).

1. Number and percentage of hemagglutination inhibition antibodies to human A and B influenza virus strains in wild pig sera in Croatia

Wild pig hunt ime | Total number of examined sera Virus strain
A/Johannesburg/82/96 | A/Nanchang/933/95 (H3N2) B/Beijing/184/93-like
(HINI) A/Wuhan/359/95 (H3N2)*
Number (%) of sera with >1 : 20 antibody titer
February 1999 66 19 (28.78) 54 (81.81) 38(57.57)
February 2000 35 0 34 (97.14)* 30(85.71)
Total 101 19 (18.81) 88 (87.12) 68 (67.32)
348 VET. MED. — CZECH, 45, 2000 (12): 347-351



11 Number of wild pig sera according to the titer of hemagglutination inhibition antibodies to influenza virus A/Johannesburg/82/96 (HINL),
A/Nanchang/933/95 (H3N2), A/Wuhan/359/95 (H3N2) and B/Beijing/184/93-like strains

Antibody titer Human influenza virus strain
A/Johannesburg/82/96 (HINI) A/Nanchang/933/95 (H3N2) B/Beijing/184/93-like
A/Wuhan/359/95 (H3N2)*
(n) (n) (n)
<10 n 10 1% 28
10 11 2 5
20 16 28 3% 15
40 2 11 5% 4
80 1 4 12¢ 11
160 1 14* 8
320 5 12
640 4 7
1280 1 6
2 560 3
5120 2
DISCUSSION 2/82 (H3N2) and virus A/Port Chalmers/1/73 (H3N2) in

Swine are an animal reservoir for influenza viruses ca-
pable of causing disease in humans. Genetic and bio-
logic observations suggest that pigs may serve as ‘mixing
vessels” for the generation of human-avian influenza
reassortants. The concept is additionally supported by
numerous reports on the finding of antibodies to human
influenza virus type A, subtypes HINI an H3N2, in pig
sera. Zhang et al. (1988) report on the presence of anti-
bodies to influenza virus A, subtypes HINT and H3N2,
in pig sera in Germany, detected by single radial hemoly-
sis and HI. Zhang et al. (1989) also report on the presence
of antibodies to virus A/Singapore/6/86 (HIN1) strain in
1.6% and 3.0%, to A/Victoria/l/75 (N3N2) strain in
22.6%, to A/Hong Kong/1/68 (H3N2) strain in 14.4%,
and to A/Philippines/2/82 (H3N2) strain in 10.6% of pig
sera in Germany. In the same year, Shiraishi et al. (1989)
report from Japan on the presence of HI antibodies to vi-
rus A/Shimane/1/80 (H3N2) strain in 54.4% of pig sera.
Chambers et al. (1991) describe their finding of antibodies
to virus A/Los Angeles/2/87 (H3N2) strain in pigs from
the United States, while in the same year Roy et al. (1991)
examined |12 pig sera in India and found them to contain
antibodies to some of the above mentioned influenza vi-
rus A strains. So, antibodies to A/Pune/2/78 (HIN1) were
found in 5 (7.7%) and to A/Pune/6/78 (H3N2) in 15
(23.1%) of 65 Large White pig sera; also, antibodies to
the two influenza virus A strains were detected in 14
(29.8%) of 47 country bred pig sera each. In the former
East Germany, Teuffert et al. (1991) found antibodies to
influenza virus subtype H3N2 in 57% of fattening pigs
and 62% of breeding pigs. Having examined a total of
2 115 fattening pig serum samples in Germany, Ewald et
al. (1994) recorded HI antibodies to virus A/Philippines/
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20.6% and 5.1% of the samples, respectively. Brown et al.
(1995) report on the finding of antibodies to influenza
virus subtype H3N2 in 39% of pigs from Great Britain.
Chatterjee et al. (1995) detected antibodies to influenza
virus subtypes HINI and H3N2 in 43% and 46% of pigs,
respectively, from the area of Calcutta, India. In the
same year, Katsuda et al. (1995) from Japan report on the
finding of HI antibodies to influenza virus subtypes
HINI and H3N2 in pig sera. The findings of Hl ant-
bodies and neuraminidase inhibition antibodies, de-
scribed by Zhou et al. (1996) indicate that the swine
from Nanchang and its surroundings in southeastern
China were infected with the influenza virus subtypes
HINI and H3N2.

Data on the presence of antibodies to human influenza
virus type A in wild pigs and on their role as ,mixing
vessels® are insufficient. Dedek et al. (1990) from the
former East Germany examined 397 wild pig sera by use
of serum neutralization and HI, and found 4 sera positive
for influenza virus subtype H3N2. Teuffert et al. (1991)
report on 3.7% of positive sera for the same virus subtype
among 161 wild pig sera examined in the same country.
Markowska-Daniel and Pejsak (1999) from Poland ex-
amined 440 wild pig sera and report on 6.8% of positive
sera for influenza virus subtype H3N2.

Data on the findings of antibodies to human influenza
virus type B in swine, especially in wild pigs, also are
quite scanty. So, Takatsy et al. (1967) from Hungary report
on the presence of this type of influenza virus in 8% to
24% of pigs, while Kawano et al. (1978) found 0.1% of pig
sera to be positive for it. Brown et al. (1995) from Great
Britain recorded it in 7 pigs. The latter group of authors
consider this type of influenza virus to be transmitted to
the swine without any further dissemination.
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In our study, we used human influenza virus type A,
subtypes HIN1 and H3N2, and human influenza virus
type B, circulating for some 20 years in most European
countries. The sera with HI antibody titer of =1 : 20
were considered positive, which is consistent with the
studies of Dedek et al. (1990) and Youzbashi et al.
(1996), however, Katsuda et al. (1995) set the limit of po-
sitivity at 21 : 8, Kawano et al. (1978) at 21 : 32, and
Shiraishi et al. (1989), Chambers et al. (1991), and Mar-
kowska-Daniel and Pejsak (1999) at =1 : 40. With the
HI antibody titer of 21 : 20 as a measure of serum posi-
tivity, we found 18.81% and 87.12% of pig sera to be
positive for influenza virus subtype HINI and H3N2,
respectively, whereas 67.32% of pig sera were positive
for infuenza virus type B. Wild pigs are sociable animals
living in herds, with frequent migrations, thus coming in
contact with other wild or even domestic animals. Such
a way of life greatly contributes to the exposure of wild
pigs to infection with influenza virus and to the virus
maintenance in the wild pig population.

The results of the study suggest that wild pigs can be in-
fected by a number of influenza viruses, some of which
may play a role in the epidemiology of human influenza.
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IDENTIFICATION BY ELISA OF POULTRY, HORSE, KANGAROO,
AND RAT MUSCLE SPECIFIC PROTEINS IN HEAT-PROCESSED
PRODUCTS*

VYUZITI ELISA METODY K ROZLISENI SPECIFICKYCH PROTEINU
DRUBEZI, KONSKE, KLOKANI A POTKAN{ SVALOVINY V TEPELNE
OPRACOVANYCH MASNYCH VYROBCICH

E. Renéov:i', I. Svobodaz, L. Necidova®

1 ! . ;

7Vetermar_v Research Institute, Brno, Czech Republic

“Brno Biovendor, Brno, Czech Republic

*University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

ABSTRACT: Indirect competitive ELISA for specific identification of heat-processed poultry, horse, kangaroo, and rat
muscular tissue with a sensitivity of 1-5% has been developed. The method can identify meat species in heat-processed
products and differentiate heat-stable antigens in phosphate buffered saline (PBS) extracts. The ELISA is based on the
use of species-specific polyclonal antibodies prepared by immunisation of rabbits with heat-stable antigens extracted
from visible fat-free muscular tissue and heated to 100 °C or 120 °C for 30 min. Adulterations in terms of declared product
compositions were demonstrated by this method in some of the 62 tested commercial products.

ELISA; heat-processed meat; heat-stable antigen; poultry; horse; kangaroo; rat

ABSTRAKT: Byla vyvinuta nepiima kompetiivni ELISA mctoda pro druhové rozliseni tepelné opracovan¢ho masa
dribeziho, konského, klokaniho a potkaniho s citlivosti od 1 do 5 %. Touto metodou 1ze prokizat druhovy plivod masa
pouzitého pfi vyrobé tepelné opracovanych masnych vyrobki a rozlisit termostabilni antigeny pfipravené jednoduchou
extrakcei fosfatem pufrovanym fyziologickym roztokem (PBS). ELISA metoda je zaloZena na vyuZiti druhové specifickych
polyklondlnich protilatek piipravenych imunizaci krdlikd termostabilnimi antigeny extrahovanymi z libové svaloviny
a zahfatymi na teplotu 100 °C a 120 °C po dobu 30 minut. Bylo vySetieno 62 vzorki tepelné opracovanych masnych
vyrobka z trzni sité. U nékterych vyrobki bylo zjisténo porudeni deklarovanych receptur.

ELISA; tepelné opracované maso; termostabilni antigen; dribez; kin; klokan; potkan

INTRODUCTION Meat species can be identified by serological (Hayden,

1977; Shaw et al., 1983), histological (Tremlova, 2000) or

Identification of meat species is an important task of
food quality control. Intentional adulteration of meat
products with other-than-declared meat species can bring
the manufacturer considerable economic profit. More-
over, adulteration is associated with a hazard of allergic
reactions in sensitive consumers. The significance of
species composition of meat-and-bone meals fed to ru-
minants has risen dramatically in association with the
emergence of bovine spongiform encephalopathy which
necessitated the implementation of effective methods for
checking the adherence to rules of correct heat process-
ing (Hofmann et al., 1996, 1999; Holst et al., 2000).

electrophoretic methods (Hayden, 1981; Swart and Wilks,
1982; Mageau et al., 1984; Manz, 1987; Cutrufelli et al.,
1987, Reddy et al., 2000).

The procedures of the identification of raw meat species
by ELISA or electrophoretic methods are rather simple
(Patterson and Whittaker, 1984). Most of the commercial
antisera intended for species identification are prepared
against blood proteins and are therefore suitable only for
raw meat species differentiation.

The difficulties in the preparation of species-specific
antisera against heat-processed proteins, as described by
Kang’ethe and Lindqvist (1987) and Kang’ethe and

*Supported by the Ministry of Agriculture of the Czech Republic (Grant No. RESS16).
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Gathuma (1987), result from thermal denaturing of proteins
(Hofmann et al., 1996). Therefore, antibodies to heat-stable
soluble proteins, which retain their antigenicity after au-
toclaving at 120 °C for 30 min, must be prepared. Such
proteins are present especially in adrenal tissues (Milgrom
et al., 1963) and in small amounts also in striated muscles
(Hayden, 1977, Hofmann, 1977).

The objective of our investigations was to develop
a simple and reliable method based on the demonstration
of small amounts of soluble muscle proteins, such as the low-
molecular actin, myosin, and troponin (Chin-Sheng Cheng
and Parrish, 1979; Sherikar et al., 1993; Hofmann et al.,
1996), which are present in extracts of heat-processed meat.

MATERIAL AND METHODS
Solutions

1. binding carbonate/bicarbonate buffer 0.05M pH 8.6

2. washing buffer — PBST (physiological saline — NaCl
buffered with 50 mM sodium phosphate and supple-
mented with 0.1 % TWEEN 20, pH 7.2, Sigma, USA)

3. blocking solution (PBST, pH 7.2, containing 0.5% of
casein hydrolysate, (IMUNA, Slovakia)

4. phosphate buffered saline 0.05 M, pH 7.2

Antigens

Immunisation antigens were prepared from samples
of visible fat-free muscular tissues of the chicken, horse,
kangaroo and rat. The samples were homogenised in
a blender with equal parts of 0.05M phosphate-buffered
saline, pH 7.2 (PBS); the homogenates were heated for
30 min either in a water-bath at 100 °C, or in an autoclave
at 120 °C, gauze-filtered and centrifuged at 10 000 x g and
4 °C for 15 min. The protein content in the supernatants
was determined using the Bicinchininic Acid kit (Sigma,
USA). The antigen concentration was adjusted to 2 mg
per ml.

Solid-phase antigens for specificity tests of ELISA
were prepared by the same procedure from chicken, tur-
key, ostrich, horse, swine, sheep, goat, kangaroo, and rat
muscular tissues.

Animals

New-Zealand White rabbits, three months old. Three
rabbits for each type of antigen and each treatment tem-
perature were used.
Immunisation

For the first dose, the immunisation antigen was mixed

1 : 1 with complete Freund’s adjuvant (Sigma, USA) and
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administered intradermally. The dose of 0.2 ml (0.4 mg pro-
tein) was distributed to 10 sites on the back. The immuni-
sation was repeated 28 days later when the same dose of
the antigen was mixed, but complete Freund’s adjuvant was
replaced with Al-Span-Oil adjuvant (USOL, Czech Re-
public) and the dose was administered subcutaneously at
two sites. The latter procedure was repeated three times at
10-day intervals. After the last dose, the rabbits were bled
by cardiac puncture. Sera were separated by centrifuga-
tion (1000 x g at 4 °C for 20 min) and stored at -20 °C.

Serum sensitivity tests were done using twofold dilution
series of homologous antigen extracts within the range
10 to 1.25%.

Sample processing

Samples of 100 g of meat and meat products (salamis,
frankfurters, cooked ham, sausages, pork and beef in natu-
ral juice, canned ham, fresh meat, boiled pressed meat,
canned sandwich spreads, and canned meat) were pro-
cessed in a blender with 100 ml of PBS, the homogenate
was centrifuged at 10 000 x g and 4 °C for 15 min and the
supernatant was used for analysis.

ELISA

Indirect competitive ELISA in a 100-ul system was
done using 96-well microtitre plates (GAMA, Czech Re-
public) and the following protocol:

1. treatment of plates with ethanol for 3 h, removal of

ethanol and drying at room temperature

application of dilution series of solid-phase antigen

in the binding solution (range 20 to 100 pg of protein

per I ml) and incubation at room temperature for 2 h,

or in a refrigerator overnight

triple washing with PBST

application of blocking solution for 30 min

addition of sample extracts, twofold dilution series

(10% to 1.25%) of antigen homologous with the re-

spective solid-phase antigen (extracts of chicken, horse,

kangaroo, or rat muscles), and the respective antiserum

6. incubation at room temperature for 45 min followed
by triple washing

7. addition of peroxidase-labelled conjugate — swine anti-
rabbit antibody (SWAR-Px supplied by USOL, Czech
Republic)

8. incubation at room temperature for 45 min followed
by triple washing

9. addition of substrate (8 mg of S-aminosalicylic acid and
20 mg of a mixture of potassium phosphates and mono-
sodium citrate at a ratio adjusting pH to 5.3 per 100 ml)
and incubation at room temperature for 30 min

10. measurement of absorbance at 492 nm (Labsystems
1EMS Reader MF); decrease in extinction to one half
or less of the original value was interpreted as a posi-
tive result

o

L )
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RESULTS AND DISCUSSION

The best results in terms of specificity and sensitivity
were obtained with the antisera RACh 100/7, RAH/100,
RAKa 100/7, and RARa 120/1. Except for the first, the
antisera have not shown any cross-reactivity and hence
no saturation was necessary. The sensitivity of ELISA
for the detection of chicken, horse, kangaroo, and rat
protein, tested with dilution series of the immunisation
antigens, was 1.25, 5, 2.5, and 0.5%, respectively.

The specificity of the antisera is expressed in terms of
cross-reactivity with heterologous antigens in Tab. 1. While
the reactions of the antisera to horse, kangaroo, and rat
antigens were strictly species-specific, chicken antiserum
yielded false positive reaction with the extract of a product
containing kangaroo meat and processed at 120 °C.

Sixty-two commercial heat-processed meat products
(salamis, frankfurters, cooked ham, sausages, pork and beef
in natural juice, canned ham, fresh meat, boiled pressed
meat, canned sandwich spreads, and canned meat) were
tested by this method. In most cases, the test results were
consistent with the declared composition. However,
chicken protein was demonstrated in four and kangaroo
protein in two products declared as containing beef and/
or pork only. Rat protein was not detectable in any of the
products. Out of keeping with the declared ingredients,
no horse protein was detected in one product. As ex-
plained later by the manufacturer, the declaration was in-
correct since this type of product was actually free of
horse meat.

Specificity tests revealed cross-reactivity of the anti-
serum to chicken protein with ostrich and turkey pro-
teins (Tab. I). Hence, the method is not suitable for the
differentiation of the three phylogenetically related species.

The quality of antisera is of crucial importance for
obtaining correct results in ELISA. Their specificity and
sensitivity depend on the choice of the immunisation an-
tigen, the donor species, and the immunisation scheme.
Most of the commercially available antisera are pre-
pared against blood proteins and their use for species
identification is limited to raw meat. Like Berger et al.
(1988), Patterson and Jones (1989), and Andrews et al.
(1992), we used extracts of heat-treated muscles of the
individual animal species as the immunisation antigens.

So far, no generally applicable immunisation scheme
has been suggested. Most of the authors prepared their
antisera in rabbits (Swart and Wilks, 1982; Cutrufelli et
al., 1987; Martin et al., 1988), but some of them, such as
Mageau et al. (1984) preferred goats and sheep. Sherikar
et al. (1988) prepared anti-bovine sera by immunisation
of the phylogenetically related buffalo calves.

To a certain extent, cross reactions can be avoided by
saturation of antisera with the respective antigen(s) fol-
lowed by centrifugation and/or affinity chromatography
in CNBr-activated Sepharose 4 B (Martin et al., 1988).
Alternatively, the donor animals can be immunised with
antigens purified by fractionation with ammonium sulphate
(Berger et al., 1988; Martin et al., 1992). However, even
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a combination of all the procedures may fail to yield strictly
species-specific antisera (Kangethe and Gathuma, 1987).
A review on cross-reactivity of commercial antisera was
published by Pickering et al. (1992). In our experiments,
the specificity competitive ELISA with unsaturated anti-
sera was high enough to distinguish among phylogeneti-
cally distant species.

It can be concluded from the results of our experiments
that the indirect competitive ELISA is a simple and sen-
sitive method for the qualitative identification of spe-
cies-specific proteins in heat-processed meat products.
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acid-base balance
Escherichia coli, vurom\mﬁ shlgaluxms thaa llkc
toxins; CR ..

- feed additives. formic acid, calcium formate: milk
replacer: nutritive and preventive effects ..

Canine parvovirus-2 (CPV-2)

- diagnostics. eag yolk immunoglobulin. dog
Cannulation

- oviduct, oviductal fluid. collection. sheep

Carbon tetrachloride

- sister chromatid exchanges. periphenial Ivmphocytes.
m vitro, sheep

Cattle

- after-calving mineral drink
anthelmintic resistance .
apoptosis

- BLAD
bovine papiliomatosis
bovine rotavirus

~ hreed

- bull
call

chlorinated pulludcs
chromosomes
control o
cow 1, 7L
- Escherichia coli

feed additives .
haematological parameters
immunochromatographic test .
mammary gland .

- milk

- mulking ... o2

milking pcrlormance

VISHR gene

nutrition ..

— paratuberculosis

pollution of air

polycyclic aromatic h\drmarbvns
polymorphonuclear leukocyte
screening lests
strongylid nematodes
— verotoxine

304,

114, 115, 201,

I

|

|

Cattle farms

- indoor and outdoor air: pollution; polycyclic aromatic
hydrocarbons; polychlorinated biphenyls; chlorinated
pesticides

Vil

290,

11,
cattle farms g 61,

308, 3

304, 308, 3

114,

114, 115,

195

177
311

[

16

39

11

49

—Johne’s disease, paratuberculosis; control, zootechnical
procedures. serological test; faecal culture, SR

Cellulases

- enzyme preparations.
and chemical feed additives: feed mixtures;
anmmals

alternatives to antibiotic
monogastric

Chicken
brotler chicken
ditferent feeding programs
brochemical paramcters, changes
- haematological parameters; changes .
cadmium retention: effect of sex. effect ul agc gromh
allometry
erythrocyte: lipid peroxidation, i vitro. susceptibihty.,
anesthes:a: hypothermia; effect
- feed additives. formic acid: calcium formate:
replacer. nutritve and preventive effects

milk

Chimerism
- carriers of XY/XX chimenism: synaptonemal complexes,
analysis, bull, ram
- chimenism 78, XX/77 Rb; bitch: chromosome
and mucrosatellite studies .
Chlamydia psittact
antibodies: pheasant, farm management. pigeon
gemtal infection
- anti-chlamydial and anti-sperm anuibodies: production,
rabbit
cjaculate. dissemination, rabbit

Chromosomes

- canine microsatellites,
FISH, arctic fox

= carniers of XY/XN chimenism. synaptonemal
bull. ram
chimerism 78 XX/77 \\ Rb, chromosome
and microsatelhnte studies

localisation, chromosomes,

complex,

chromosome abnormalities, FISH, humane carcinome

ongin of 64.NX/63.X. Karyotype, stertle mare

telomeres of chromosomes. karyotvpe, FISH.

clephants

X chromosomes

- fragility . adenufication, crossbred cows
macuvaton; Swiss Fringer breed. cattle

XX/XY chromosome abnormalities

populations, sheep

Asian

chromosome cell
Chub (Leuciscus cephalus)
- aguatic pollution, bromarkers, PCBs. organochlorines,
PAHs, Skalice river
Colostrum
ewe; level ol iodine in colostrum; extracted rapeseed
meal, nitrates, supplementation of 10dine and sclenium
Control
Johne's disease. paratuberculosis, serological test, faecal
culture, cattle farms, SR

Cow

- after-calving drink. dry matter intake, milk performance,

rumen liquid, hacmatological parameters

~ BLAD. respiratory burst, adherence

- extracted soybean. replacement. cured rapecakes.
metabolism, milk performance
heat-processing of milk: screening tests, \.lhddlmn
restdues, antimicrobial drug
oxytocin seerction. mulk letdown: milking, change
of milking and housing conditions
polymorphonuclear leukocyte. apoptosis. IU\tnllk'
mammary gland

- X chromosomes
- fragments. identification; crossbred cows
- nactivation; Swiss Eringer breed

Croatia
- wild pig, B influenza virus, anubodies
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Cured rapecakes
fattening of pigs; weight gain: feed consumption:
glucosinolate, goitre, thyroid gland .
- replacement of extracted soybean; dairv cow,
metabolism, milk performance

Cytogenetics
chimerism; chromosome and microsatellite studies: bitch
- chromosome abnormalities
- FISH; humane carcinom .
- XX/XY cell populations, detccuon ()f ch a. sheep
~ chromosome X fragile; identification; crossbreds cows
- karyotype, chromosome 64.XX/63 X, sternle marcs ...
- karyotype; telomere; FISH: Asian elephants
- tumour, suppresor; feline
Czech Republic (CR)
- antibodies to Borrelia burgdorferi. hunting game. South
Moravia ... '
- Escherichia ¢ Oll
piglet; calf .. ;
- glanders; hnslory in lhe (.R ;
~ strongylid nematodes infection; anthelmintic resistance;
FECR test; EHA| sheep; horse, cattle

ek

verotoxins; ditferentiation,

Dissemination

- chlamydia, genital infection; rabbit

Dog

- Beagle dog; lungworm Filaroides: hstopathology. dog
breeding colony

— canine parvovirus; dnLnnsuc% egg )olk ummm(sglobulm
intervertebral disc disease, hemilaminectomy,

Dry matter
- dry matter intake, dairy cow:
effect of drink

Egg hatch assay (EHA)

- virro: anthelmintic resistance: determination:
strongyhd nematodes, sheep. horse. cattle. CR

Egp IgY
bovine rotavirus; immunochromatographic detection,
cge volk antibodies
canine parvovirus, diagnostics. cgg yolk immunoglobulin

Ejaculate
chlamydia; genital intection: rabbit

Electron microscopy

~ tracheal epithelium; Ventolin; B, adrenergic agonist,
oral administration; rabbit

Engemycin L.A.

~ long action. oxytetracvcline; serum concentration and
half-life of oxytetracycline; local tolerance, sheep .

Enterococci

- Enterococcus faecium, probiotics; nutrition; growth
rate, intestinal microflora; sheat fish

- hen; animals; resistance to vancomycin, Central Region
of Moravia

Enzyme-immunoanalytical method (ELISA)
antibodies to ADV; blood serum: pork; meal juice.
demonstration .

~ anti-chlamydial and anti- spcrm anubodles chlam\dm

psitiaci, genital infection; rabbit

— Borrelia burgdorferi;, antibodies; horsc. East bloval\la
SR

- bovine rotavirus, calf, I( I
egg yolk.
canine parvovirus, dmgnoslu,s antibodies, egg \olk

- chlamydial genital infection; samples of tissues;
examination; rabbit

— heat-processed meat; specific prolcms specific
identification; poultry; horse; kangaroo; rat

- Johne's disease. paratuberculosis. control; cattle tarms
SR

Don-lil.lSA. antibodies;
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prognosis .

after-calving mineral drink,

118

114

296

331
302
308
299
285
327

107

.93

163

227

5353

461

Enzyme preparations
~ cellulases; amylases; proteases, phytase, monogastric
animals. nutrition, weight gain; feed consumption;

digestibility of nUIFICNtS ... .o 110
Epithelium
~ airways

~ Placebo-inhaler; ultrastructure; lectin histochemistry;

glycoconjugates, rabbit . 189
~ Ventolin; oral admlmsuauon B, adreneryc agomsl
electron microscopy. rabbit ... 99
Erythrocyte
— chicken, lipid peroxidation; i vitro; erythrocyte

susceptibility; anesthesia, hypothermia ... 2577
Escherichia coli
- quorum sensing; autoinducer; homoserine lactone . 181
- verotoxins, differentiation; PCR; piglet, calf, PCR; CR . 39
Extracted rapeseed meal
- goitrogenic cffect: sheep and their progeny............... 129
Extracted soybean

replacement; cured rapecake, dairy cow; metabolism,

milk performance 114
Faeces
- faecal culture; Johne's disease; paratuberculosis, control:

cattle farms; SR 61
- faccal N and P output; pmblollu LnlymL prcp.ﬁmlluns

monogastric animals. nutrition 110
Fecal egg counts reduction test (FECRI)

in vivo, anthelmintic resistance, determination;

strongyhd nematodes; sheep, horse; cattle, CR 233
Feed additives

calcium formate: formic acid: nutritive and preventive

effects; calf, lamb; pig; chicken 11
- probiotics: enzyvme preparations; alternatives to

antibiotic and chemical additives; monogastric animal 110
Feline

tumour, cytogenetics; suppresor 327
Fencl's equations

acid-base balance, goat, Murciano-Granadina breed,

sex, milk production; effect 241
Fibrous coalescenses
- heat shock proteins HSP70; lung; pulmonary cells;

HSP70 response, pig ... .249
FISH (Fluorescence in situ hybridization)
~ chromosome abnormalities; human cancer 331
- chromosomes; Karyotype; telomere; Asian cl:pham\

Thailand e . 285
~ chromosomes: microsatellites; localisation; arctic fox 314
~ STAT 5 locus; genomic organization 281
Flubendazole
- anthelmintic cfficacy, muellerosis; experimental

treatment; MONTION .cuwasnomnvemmmmsmsame sz s .45

Fluid balance

- goal; Murciano-Granadina breed, acid-base balance;
effect of sex.

Formic acid

~ feed additives; milk replacer; nutritive and preventive

effects; calf; lamb; pig; chicken ............ccccomvenimminmsesiocusnones

Genital infection
- Chlamydia psittaci. anti-chlamydial and anti-sperm
antibodies; production; rabbit

~ cjaculate; chlamydia; rabbit ... ’

Glanders
- history; Czech Republic

Glucosinolate
— extracted rapesced meal; nitrates; complement of feed

mixture; gontrogenic effect; sheep ...

..241

163
159




- modificd rape cakes; using: fattening of pigs; thyroid
SIAND. o cocrmimmmim s R A R S :

Glycoconjugates

— airways; cpithelium: Placebo-inhaler: ultrastructure;
rabbit

Goat

- Murciano-Granadina breed; acid-base balance. Fencl's
equations, sex; milk production; effect . .

Goitre

- pig; fattening, modified rape cakes; goitrogenic effect ...

— sheep; their progeny; extracted rapeseed meal: nitrates;
goitrogenic effect

Grazing

- pasture contaminants; metal-containing emission;
genotoxicity; sister chromatid exchanges, peripherial
lymphocytes, in vivo, in vitro, sheep . . e

- sheep; protected territories; Mohclcmka Gupcntmc
Steppe; assessments in vegelation, nutritional value,
LOXTCI Y ocnsosmmns

Growth allometry
- chicken: cadmium retention ...

Haemagglutination
- haemagglutination inhibition, ELISA; detection
of antibodies: canine parvovirus: diagnostics

Haematological parameters

- calf. brown coal: humin acids. mixture of coal and acids.

feeding :
changes in h. p.. dxmrcnl lledma pmbmms brmler
chicken

~ dairy cow; after-calving mineral drink; cllu.l

Heat shock proteins HSP70

- hver, immunocytochemistry, parasitic invasion, pig .

- lung. pulmonary cclls, immunocytochemical detection.
pre-slaughter stress, pig

Heat-stable antigen
heat-processed meat; ELISA; specific identification.
poultry, horse, kangaroo: rat

Hemilaminectomy

- dog. mtervertebral disc disease. prognosis

Hen

- enterococcl: resistance to vancomyein, Central Region
of Moravia

Hepatic microsomes

~ biomarkers: PCBs; dioxin toxicity. oxidative stress.
bream; perch; Labe river...

Homoserine lactone
quorum sensing; Fibrio: Salmonella, E col

Horse

- Borrelia burgdorferi, antibodies, FLISA, East Slovakia,
SR ..

- glandcrs hlston CR ;
- heat-processed meat, spccmc protcms H ISA hua(
stable antigen "

- osteocalcin; biomarker; bom. memhoh\m bonc
formation ...............c.cco.. =

~ strongylid nematodes; an(hulmmmc resistance, ILCR
test, EHA; CR .

Human cancer
~ chromosome abnormahties; FISH, cytogenetics ...

Humin acids
feeding; hacmamlo;,nal parameters. acid-base balance,

Hunting game

- antibodies o Borrelia burgdorferi, South Moravia; CR ...

Hypothermia
- chicken erythrocyte; hpid peroxidation; in vitro.
susceptibility; effect

118

189

241

118

129

117

.89

195

181

16

145

[
o

2

Immunocytochemistry
heat shock proteins HSP70
- liver, parasitic invasion. pig
~ lung; pulmonary cells; prc-slaughter stress. p:g.
Immunochromatographic test (ICT)
- bovine rotavirus; detection; antibodics. egg yolk
Immunoglobulin
cpg IgY; canine parvovirus; diagnostics
Inactivation
- X chromosomes; Swis Lringer breed; cattle ...
Indirect immunofluorescence assay (IFA): Indircet
haemagglutination assay (IHA)
- antibodies o Borrelia burgdorferi, hunting game;
South Moravia. CR
Influenza
~ human influenza virus type A; B influenza virus in wild
pigs. antibodies, Croatia..

Intestinal microflora

sheat fish, probiotics, Enterococcus faecium, nutrition,

effect
Intravertebral disc discase
- dog. hemilamincctomy, prognosis .............
In vitro
EHA test; anthelmintic resistance. detection,
strongyhd nematodes, sheep, horse: cattle, CR
hipid peroxidation
biochemical markers, oxidative stress; bream, perch;
Elbe river
chicken erythrocyte, susceptibility: anesthesia;
hypothermia; effect
sister chromatid exchanges: peripheral lymphocytes
carbon tetrachlonde; vitamin E: selen; sheep
pasture contaminant. metal containing emission;
genotoxicity, sheep
In vive
sister chromand exchanges: penipheral lymphocytes
pasture contaminant, metal containing emission,
genotoxicny, sheep . .
FECR test: anthelmintic resistance; detection;
strongylond nematodes. sheep. horse. cattle: CR

lodine
supplementation of odine and selenium; extracted
rapeseed meal. nitrates, goitrogenic cffect. level
of 1odine. colostrum: milk: blood. sheep and their
progeny

Johne's discase
- cattle farms. control. zootechnical procedures,
serological test, faccal culture, SR .

Kangaroo
heat-processed meat; specific proteins; ELISA;
heat-stable antigen

Karyotype

- chromosomes. telomere; GTG techniques: FISH: Asian
clephants
64, XX/63,X; ongin: chromosome abnormalities,
sterile mares

Lactation
milk composition, milk fat; milk protem, rat: feeding
regime

Lamb

- feed additives: formic acid; calcium formate, nulk
replacer; nutritive and preventive effects

Lectin histochemistry
airways, epithelium. Placebo-inhaler, ultrastructure,
rabbit

249

33

.49

2304

145

.61

299

141

189
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Lipid peroxidation

m vitro
- biochemical markers; oxidative stress; bream; perch;
the Elbe river ; ; 195
- chicken erythrocyte; susceptibility. anesthesia,
hypothermia; effect ... ... R RPN 1l
Liver
- heat shock proteins HSP70; immunocytochemistry;
parasilic invasion; pig g T ey y .5
Lung
— pulmonary cells; heat shock proteins HSP70. immunocy
tochemical reaction, pre-slaughter stress; pig ... 249
Lungworm Filaroides
- Beagle dog, histopathology, dog breeding colony ... 25
Lymphocytes
— blood 1., blastogenesis of L., bovine papiilomatosis, bull ... 177
- periphenial L., sister chromatid exchanges; sheep
- carbon tetrachlonde, vitamin E; sclenwum; 2 vitro ........... ... 322
~ pasture contaminants; metal-containing emission;
m vivo; in vitro i e PRRRORTTORORINEC 3 |

Lysozyme
— heat-processed milk, raw milk; screening tests; vahdation 201

Mammary gland
- juvenile m, g., apoptosis, polymorphonuclear leukocyte,
[, 17— TIPS 71
'\Iannanoohgosaccharldes
~ probiotics; alternatives to antibiotic and chemical feed
addiives, feed mixtures; monogastric animals 110
Mare
- sterile mare. 64.XX/63.X karvotype, origin

of Karyotype 209
Meat
heat-processed meat, specific proteins, specitic
identification; ELISA, poultry; horse, Kangaroo, rat 353
ostrich, meat quality, chemical composition 122
pork;, meat juice, antibodies to ADV, demonstration,
ELISA 13
Mcbendazole
- anthelmintic efficacy, muellerosis: experimental
treatment, mouflon .. 45
- anthelmintic resistance, stmnu\hd nematodes: horse;
FERASECR o simmmsmmmassmserms 233
Melanocyte stimulating hormone receptor (MSHR)
— polymorphism, MSHR gene: different cattle breeds, 290
Milk
- cow
- milk letdown. milking; change of milking and housing
condition . ... 1
- residucs; anumuroblal drug screcnmg lcsls validation;
heat-processing of milk .. i ...201
cwe, level of 1odine in nnlk uuaucd rapcs;cd mcal
nitrates; supplementation of rodine and selenium............ 129
- goat; Murciano-Granadina breed, acid-basc balance; fluid
balance, effect of milk production RN =241
- rat; feeding regime; milk fat; milk pr()le 141
Milking
— cow. oxytocin sceretion, milk letdown; change
of milking and housing conditions ....... T 1

Milk performance
- dairy cow

— after-calving mineral drink; effect s ., 115
- extracted so)bcan replacement; cured rdpccakcs,
metabolism .. R —— 1 |

Mohelenskd Serpentine Steppc
— sheep grazing, protected territories; assessments in vegetation;
growth species variability; site ethology . 117

VET. MED. - CZECH, 45, 2000

Morganella
- Proteus, identification; raw materials and food;
resistance to antibioticscunanmuaminisiiaig e byl
Mouflon (Ovis musimon)
- muellerosis; experimental treatment, mebendazole;
flubeAdAZole: «uvvsusnsnsnims R .45
Muelleriosis (Muellerius capillaris)
~ experimental treatment, mebendazole; flubendazole;

mouflon ... .. T 45
Neutrophils
- immune functions: BLAD; heterozygous Cows . ............... 337
- phagocytic activity of n., bovine papillomatosis; bull ... .. 177
Nitrates
- goitrogenic cffect. sheep and their progeny
Nitrogen
— faecal output; probiotics; enzyme preparations;

monogastric animals; nutrition ... ... 110
Nutritional value

assessment in vegetation; protected teritories;

Mohelenskéd Serpentine Steppe; grazing; sheep 117

Organic chlorinated pesticides (OCPs)

indoor and outdoor air; pollution; cattle and pig farms
- aquatic pollution; biomarkers; roach; chub; Skalice river..
- bromarkers, hepatic microsomes; bream: perch,

BB TiVEE c isnvammssusmmmmmmnsanssssssssirsss PRI 195
Osteocalcin

biomarker: bone formation: horse 3 iy 209
Ostrich

meat; quality, chemical composition ... .. 122
Oviduct

oviductal fluid; collection; cannulation; sheep 153
Oviductal fluid

oviduct, collection of o. I.; cannulation; sheep 153

Oxidative stress
biomarkers: aquatic pollution; roach; chub; Skahce nver. ... 55
biomarkers, hepatic microsomes, bream; perch,

Elbe river...

Oxytetracycline
- serum concentration, half-life of oxytetracycline; local
tolerance; sheep R 83
Oxytocin
~ oxytocin secretion; milking, change of milking
and housing conditions, COW ... oo o SR, 1

Paratuberculosis
— cattle farms, control, zootechnical procedures;
serological test; faecal culture; SR
Perch (Perca fluviatilis)
— biomarkers; PCBs; organochlorines; dioxin toxicity,
oxidative stress, hepatic microsomes, Elbe river ... 195

Pheasant (Phasianus colchicus)
- farm management; antibodics to Chlamydia psittact.
serological eXamination ... SO 149

Phosphorus
~ faccal output, probiotics; enzyme preparations;
monogastric animals; nutrition ... . wvizsmvasssares 1110,

Phytase

- enzyme preparations, alternatives to antibiotic and
chemical feed additives, feed mixtures; monogastric
BNIMAYS 5050051 s i 165 SRS SO BS S s SRS TS

Pig

- antibodies ...

~ Aujeszky discase .

- chlorinated pESIICIdC.\ S

- ELISA ..

- enzyme prepamuons R




Escherichia coli.
- fattening .
feed additives
goitre
heat shock proluns Hbl’70
~ immunocytochemistry ...
- influenza . ..
- liver
- lung
nutrition.
pig farms .
piglet ..
pollulmn of air.

|

polycyclic aromatic hydrocarbons ... ..o
pre-slaughter stress

- probiotics ...

- Salmonella llp/mnnnum

thyroid gland

~ verotoxins

— wild pig ..

1

Pig farms

~ indoor and outdoor air; pollution; polycychc aromatic
hydrocarbons: polvchlorinated biphenyls, chlorinated
pesticides

Pigeon (Columba livia f. d tica)

- antibodies to Chlamydia psittaci; serologica
| examination

Piglet

— Eschericiua coli: verotoxins, shigatoxins, Shiga-like
toxins; CR : s
germ-free piglets. Salmonella typhimurium,
immunological events

P'lacebo-inhaler
tracheal epithehum: ultrastructure, lecun histochemistry,
glycoconjugates, rabbit

Plesiomonas shigelloides
serotyping, animals

- stramns 1solated 1 ammals, resistance
production of B-lactamase .

1o antibrotics.

Pollution of air
indoor and outdoor air;
PCBs: OCPs

Polychlorinated biphenyls (PCBs)
aquatic pollution; biomarkers; roach, chub, Skalice niver
- biomarkers. hepatic microsomes; bream; perch, Elbe
river
indoor and outdoor air, pollution; cattle and pig farms

cattle and pig tarms, PAHs;

Polycyclic aromatic hydrocarbons (PAHs)

- biomarkers; aquatic pollution; roach, chub; Skalice river

- nitro-PAls: oxy-PAHs, indoor and outdoor air;
pollution; cattle and pig farms

Polymerase chain reaction (PCR)
- Escherichia coli, verotoxins; differentiation: piglet; calf’
CR:

Polymorphism
- MSHR gene; different cautle breeds

Polymorphonuclear leukocyte

- morphology of apoptosis; juvenile mammary gland. cow ...

Poultry
— heat-processed meat, specific proteins, ELISA,
heat-stable antigen

Pre-slaughter stress

- heat shock proteins HSP70. lung. pulmonary cells; pig

Probiotics

~ Enterococcus faecium, growth rate, itestinal
microflora, nutrition; sheat fish

X

vl

polychlorinated bnphen\h AT S

149

(=}
-

o
”

o —

71

(%]
w
w

249

107

~ yeasts, mannanoohgosaccharides, monogastric animals
nutrition, body weight, feed consumption, digesubility
of nutrients. alternatives to antibiotic and chemical
teed additives

Proteascs

- enzyme preparations; alternatives to antibiotic
and chemucal feed additives; feed mixtures; monogastric
animals

Proteus

- Morganella; Providencia; identification. raw matenials
and food: resistance to antibiotics

Providencia
Proteus. dentification,
to antuibiotics .

raw materials and food. resistance

Quorum sensing
- bacteria, Vibrio. Salmonella. E. coli
homoserine lactone

autoinducer,

Rabbit
chlamydia; genital infection
- anti-chlamydial and anti-sperm antibodics, production
ejaculate; dissemination
tracheal epithelium; Placebo-inhaler. ultrastructure;
lectin histochemustry, glycoconjugates
- tracheal epithehum; Ventolin: oral administration,
B, adrenergic agomist; electron microscopy
Ram
- synaptonemal complexes, analysis, XY/XX chimerism
Rat
feeding regime. milk composition, milk fat; milk protein
heat-processed meat, specific protemns; ELISA.
heat-stable antigen
Raw materials and food
Proteus. Morganella. Providencia. identification,
resistance o antibiotics
Residues
- antmicrobial drug. nulk,
heat-processing of milk

sereening tests, vahdation,

Respiratory burst
leukocyte deficiency, neutrophil, immune funcuions:
heterozygous cows

Roach (Rutulus rutilus)

- aquatic pollution. biomarkers; PCBs; organochlorines;
PAHs; Skalice niver

Rumen ciliate protozoa

- sheep. cadmium, effect of Cd

Rumen liquid

- dairy cow, after-calving mneral drink, dry matter intake,
milk yield, parameters of r. L., effect of drink

Salmonella typhimurium
- nonpathogenic strain; virulent strain. immunological
events; germ-free piglets
~ quorum sensing. autoinducer, homosmm lactone
Screening tests
~ Charm AIM-96, Delvotest SP; vahdation of tests. heat-
processing of mulk ...

Selenium
sister chromatid exchanges, peripheral Iymphocylcs.
carbon tetrachlonde; in vitro; sheep

- supplementation of iodine and sclenium; extracted
rapeseed meal. mitrates, goitrogenic effect: level of
1odine; colostrum, milk; blood; sheep and their progeny

Serological test

- agar-gel-immunodiffusion, complement fixation test,
ELISA. control, Johne's discase, paratubreculosis, SR
Chlamydia psiraci, antibodies. pheasant. farm
management. pigeon

110

110

5|

171

181

163
159

189

99

3

141

201

129

61

149
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Seroprevalence

— antibodics to Borrelia burgdorfert, 1HA, IFA, hummg
game. South Moravia: CR

Serotyping

— Plestomonas shigelloides, serovars in animals.

Sex

— cadmium retention; chicken: effect of sex

- goal, Murciano-Granadina breed, acid-base balance: ﬂuld
balance. effect of sex ...

Sheat fish (Silurus glandis)

~ probiotics; Enterococcus faectum, growth rate;
mtestinal microflora, fish nutrition

Sheep

— extracted rapeseed meal. nitrates. goitrogenic effect:
supplementation of 10dine and selenium; thyroid gland.
blood. colostrum; milk ... -

— grazing, protected teritories: Wohclcnsl\d Serpcnunc
Steppe; assessment in vegetation. nutritional value;
toxicity .

- oviduct, owduual ﬂuld cu.llcc(mn uannulallon g

- oxytetracycline; Tetravet L.A., Engemycin LA . serum
concentrations: half-life of tetracycline: local tolerance ..
rumen ciliate protozoa; cadmium; effect 2

- sister chromatid exchanges. peripheral Iymphoc)(es
- carbon tetrachlonde; vitamin E: selenum, in vitro ...
- pasture contaminants; metal-containing emission,

m vivo, in vitro

- strongylid nematodes infection, .mlh;lmmm resistance,

FECR test; EHA. CR

Sister chromatid exchanges

— carbon tetrachlonde: vitamin .
sheep

- pasture contaminants,
i vivo, in vitro; sheep

Slovak Republic (SR)

- Borrelia burgdorfert; prevalence of antibodics: horse,
East Slovakia

- cattle farms; Johne's dis
zootechnical procedures. serological test,

selenium; n virro:

metal-contaiming emission,

es, paratuberculosis; control,
faccal culture

Soil fertility

- soil reaction; deficiency ot essential nutrients: dry matter
production, School-Farm Novy Ji¢in; nutrition and health
of animals: effect

STATS locus

- genomice organisation; FISH

Strongylid nematodes

— anthelmintic resistance; FECR test, LHAL sheep; horse.
cattle: CR

Substances reduced glutathione (GSH)
chicken erythrocyte, lipid peroxidation, i vitro.
susceptibility, hypothermia.

Suppresor

- cytogenetics. feline; tumour

Swiss Eringer breed

— cattle; X chromosome; inactivation ...
Tetravet L.A,
- long action; oxytetracycline; serum concentration

and half-hfe of oxytetracychine. loca! telerance, sheep ...

VET. MED. - CZECIH, 45, 2000

233

83

Thiobarbituric acid reactive substances (TBARS)

— chicken erythrocyte, hpid peroxidation, in vitro,
susceptibility; hypothermia ... .

Thyroid gland

- pig. fattening; modified rape cakes; weight of t. g.

— sheep and their progeny; extracted rapeseed meal;
nitrates; parameters of thyroid gland

Thyroxine

— sheep and their progeny. extracted rapeseed meal,
nitrates; goitrogenic cffect; thyroid gland; level of t

Toxicity

— assesment in vegetation, protected teritories,
Mobhelenska Scrpentine Steppe; grazing, sheep

- dioxin toxicity
- biomarkers; aquatic pollution; roach: chub; Skalice river
- biomarkers; hepatic microsomes. bream; perch;

Elbe river.

- genotoxicity, pasluu contaminants; mctal conlammg

emission; sister chromatid exchanges; peripheral
lymphocytes; i vivo; in vitro; sheep
Triiodthyronine
~ mg, fattening, modified rape cakes, level of t.,
serum
- sheep and their pro%n) extraclcd rapcseed mcal
nitrates; goitrogenic cffect; thyroid gland: level of t

blood

Tumour
feline; cytogenetics. suppresor

Vancomycin

- resistance o vancomycin, hen, animals, Central Region
of Moravia

Ventolin
oral admimistranion, tracheal epithelium. electron
microscopy, rabbit

Verotoxins
Escherichia coli, differentiation. PCR. piglet; calf, CR

Veterinary legal rules

- ammal nutrition, veterinary competence, veterinary
supervision, development of legal rules

Vibrio
quorum sensing, autoinducer: homoserine lactone

Virus

- anubodies to ADV. demonstration; ELISA

- CPV-2, antibodies IgY. determination; ELISA ...

~ influenza, human type A; wild pig type B. Croatia

Vitamin E
— sister chromaud exchanges; peripheral lymphocytes;
carbon tetrachloride; i vitro: sheep

Wild pig
B influenza virus; antibodies, Croatia .

Yeasts
~ probiotics; alternatives to antibiotic and chemical feed
additives; feed mixtures; monogastric ammals

129
129

117

Ib

93

181
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...49
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VECNY REJSTRIK

Acidobazickd rovnovaha

- koza, Fenclovy rovnice; rovnovaha télesnych tekutin;
pohlavi, mié¢na uZitkovost; vhiv .

- tele; hnéd¢ uhli; huminové kyscllm smasi uhl|
a kyselin. zkrmovani

Adherence

— bovinni leukoeyty: deficience leukocytu: heterozygotni
kravy

Alometrie rustu

- kufe; retence kadmia ...

Amylizy

- enzymové piipravky, alternativa abtibiotickych
a chemickych krmnych aditiv, krmné smési;
monogastricka zvitrata

Anestezie
— Kufeci erytroeyty, lipidni peroxidace: in vitro. citlivost.

Anthelmintickd rezistence

- muellerioza; mebendazol. experimentalni lécha,
mufloni zvef .

- slmngyladm ncmalod\ FE (R test; EHA: ovce: kuh
skot: CR

Antibiotika

- nahrada a., Krmn¢ davky. monogastricka zvirata,
probiotika, enzymové pripravky

- Plesiomonas shigelloides, kmeny 1zolovane ze /wral
rezistence K a
Proteus, Morganella; l’rouzlenuu suroviny a |)olra\|n\
zivocidncho plivodu. rezistence k a

Antimikrobidlni litka

- rezidua, miéko, screeningové testy, oveéieni. tepelne
osetfeni mléka

Apoptoza
polymorfonuklearni leuhocyty, juvenilni mle¢na 2laza.
krava

Asijsky slon (Elephas maximus)
chromozomy, Karyolyp, telomery. FISH. Thajsko

Aujeszkvho choroba
virus A. ch.. proulatky.
LLISA: prasc

Autoinduktor

krevni sérum. masova $tava;

- quorum sensing; lihrio: Salmonella; E. coli
Bachorovd tekutina
- dojnice. poporodni nalev, pfijem sudiny; mlé¢na

uzitkovost; parametry b. t.. vliv nalevu

Bachorovi prvoci
ovee; kadmium; viiv Cd

Bakterie

- prohiotika; alternativa antibiotickych a chemickych
krmnych aditiv, krmné smési; monogastricka zvifata ...

~ Proteus; Morganella: Providencia, identifikace,
suroviny a potraviny zivo¢isného pivodu; rezistence
k antibioukam ..
quorum sensing; l rhrro Salmonella 2. coli,
autoinduktor; homoserin; lakton. bakterialni infckee;
prevence a terapie

BaZzant (Phasianus colchicus)

- farmovy chov, protilatky prou Chlamydia psintaci.
sérologické vysetieni

Beran

- synaptomalni komplexy. analyza. chimerismus XY/XX

B-laktamdza
produkce B-laktamazy. Plesiomonas shigelloides;
kmeny 1zolovan¢ ze zvitat ..

X1V

110

1o

261

171

201

P10

181

149

261

B, sympatomimetikum

- peroralni aplikace. trachea; epitel. clektronova
mikroskopie; kralik

Biochemické ukazatele

- zmeny ukazatel; rozdilna uroven vyzivy: kuieci brojler

Biomarkery

osteokalcin, tvorba kosti. kostni metabolismus, kun

- PCB: organochlorové kontaminenty. dioxinova
toxicita; oxidativni stres; jaterni mikrosomy
cejn velky. okoun figni, feka Labe
znecisténi vody: PCB. organochlorové l\on(’\nunanl)
PALL dioxinova toxicita; oxidativni stres. plotice
obecna; jelec tloust, teka Skalice

|

Borrelia burgdorferi
- protilatky
ELISA. kun, vychodni Slovensko. SR .
- seroprevalence; IHA, IFA; lovna zvef.
Jizni Morava, CR
Bovinni papilomatéza
- blastogenéza lymfoeyt. fagocytarni aktvita neutrofili:
byk
Bovinni rotavirus
= tele. detekee rotaviru, 1CT
Byk
- perzistentni bovinni papilomatoza. blastogeneze
lymfocytu, fagocytarni akuvita neutrofili
synaptonemaini komplex, analyza, chimensmus XY/XX

protilatky. vajecny Zloutek

Cejn velky (4bramis brama)
biomarkery; PCB. organochlorove Kontaminanty.
dioxinova toxicita, oxidativni stres, jaterni mikrosomy,
feka Labe

Celulizy
enzymove pripravky.
a chemickych krmnych aditiv,
monogastricka zvifata

alternativa antibiotickych
Kkrmné smesi

-~

‘Ytogenctika
chiménismus: chromozomalni a mikrosatelitni studie.
fena
chromozomalni .lhnurmd[-l\
FISH, hidsky karcinom
- XX/XY bunééna populace, detckee c¢h a | ovee
- chromozom X frakce. identifikace. kravy kiizenky
- Karyotyp: chromozomy 64, XX/63 X. sterilni kKhsny
Karyvotyp, telomerv: FISH: asysky slon
- nador. supresor. ¢eled” Kotkovitych

Celed kotkovitych
- nédor. cytogenetika, supresor
Ceskd republika (CR)

- Escherichia coli,
- infekce strogylidnimi nematody, anthelminticka
rezistence, FECR test; EHA{ ovee: kan; skot
- proulatky. Borrelia burgdorferi, lovné zver,

nzni Morava
- vozhtivka: historie v CR

Deficience adherence bovinnich leukocytu (BLAD)
- neutrofily. imunitni funkce: heterozygotni kravy
Divoké prase
virus chiipky tvp B. proulatky, Chorvatsko
Dojeni
- krava. sekrece oxytocinu. ¢jekee mléka; zména
podminek dojeni a ustajeni ...
Dribe?
~ tepelne opracované maso. specifické proteiny.
termostabilni antigen

ELISA:

VET. MED. -

verotoxiny. diferenciace. PCR; sele: tele .
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Dusi¢nany
strumigenni ucinek: ovce a jejich potomstvo
Dusik
- vylucovani vykaly; probiotika; enzymové pripravky,
monogastrickd zvifata; vyziva SNV
Dychaci cesty
-~ epitel
- Placebo-inhaler; ultrastruktura; lektinova
histochemie, glykokonjugaty, kralik ..
- Ventolin; peroralni aplikace; sympa(onnmcukum
clektronova mikroskopie; kralik

Ejakulst

- Chlamydia, gennalni infekee, kralik ...

Elektronova mikroskopie
trachea; cpitel; Ventolin, B, sympatomimetikum;
peroralni aplikace, kralik.

Engemycin L.A.

~ prodlouzeny a&inck; oxytetracyklin, sérové koncentrace
a biologicky polocas oxytetracyklinu. lokélni
snadenlivost; ovee ...

Enterokoky

- Enterococcus faecium; probiotika; vyZziva, ptiristek
hmotnosti; sttevni mikroflora; sumec velky

- slepice, zvifata, rezistence k vankomycinu,
stiedni Morava

Enzymoimunoanalytickd metoda (EI ISA)

- antichlamydialni a antispermaticke protilatky,
Chlamydia psittact, genitalni infekce. Kralik

- Borrelia burgdorfert, protilatky, Kin, vychodni
Slovensko; SR
bovinni rotavirus: tele, 1CT.
vajecny ?loutek
chlamydialni genitalni infekee:
kralik

- Johnova choroba: paratuberkuloza uldr.nu\.m- rdrm\'
skotu, SR

- parvovirdza psu; dlaﬂnmuk.l pmlllalk\ vajecny 7I0uh.k
specitické ADV protilatky, krevni sérum. veprove
maso, masova Qlﬂ\’.l stanoveni .

- tepelne opracované maso: specificke proteiny: dmhme
rozliseni; dribez; kan: klokan. potkan

Dot-LLISAL proulatky.

vzorky tkani. vydetieni:

Enzymové pripravky
- celulaza; amylaza, protedza, fytiza, monogastricka
¢zvitata, vyziva, ptiristek hmotnosti. spotfeba krmiva.
stravitelnost zivin ...
Epitel
- dychaci cesty
Placebo-inhaler, ultrastruktura; lektinova
histochemic. glykokonjugaty, kralik
- Ventolin; peroralni aplikace, B, sympatomimetikum.
clektronova mikroskopie, kralik ...
Erytrocyty
~ kute; lipidni peroxidace; mn vitro; cithivost e.; anestezie,
hypotermie; viiv

Escherichia coli

- quorum sensing; autoinduktor; homoserin lakton

- verotoxiny; diferenciace; PCR; sele: tele; CR

Farmy prasat

- vngj3i a vnittni ovzdusi; znecidteni: polycyklické
aromatické uhlovodiky: polychlorované bifenyly.
chlorované pesticidy ...

Farmy skotu
Johnova choroba; paratuberkuloza; ozdravovani;
zootechnicka opatfeni; sérologické vysetfeni;
Kultivace vykala; SR S

- vn&j8i a vnitini ovzdudi; znedidténi; p()lycyklukc
aromatick¢ uhlovodiky, polychlorované bifenyly:
chlorované pesticidy
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93

49

110

189

99

181
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Fena

— chimerismus 78 XX/77, XX, Rb, chromozomalni
a mikrosatelitni studie ...

Fenclovy rovnice

- acidobazickd rovnovaha, koza, murcijsko-granadské
plemeno; pohlavi; mlé&nd uzitkovost, viiv ...

FISH

- chromozomalni abnormahty. hidsky karcinom ... ..
vl 5

- chromozomy:. karyotyp. telomery, asijsky slon; Thajsko
- chromozomy; mikrosatehty, lokalizace, polami liska

~ lokus STAT 5, genomova Organizace..............oevvcviiiiniiis

Flubendazol
- anthelmintickd a¢innost; muelleridza, experimentalni
Ié¢ba, mufloni zvet ... ...
Fosfor
vylu¢ovani vykaly, probiotika, enzymové ptipravky,
monogastrick zvifata, VyZiva ...
Fytaza
- enzymové pfipravky. alternativa antibiotickych
a chemickych krmnych aditiv; krmné smési,

monogastrickd: ZVitala .. iwsasaasnmmmns s

Genitadlni infekce
- ¢jakulat; chlamydia; kralik ... 3
~ Chlamydia psittacy; antichlamydialni

a antispermatick¢ protilatky; vznik; Kralik ...

GluKkosinolaty
fepkovy extrahovany $rot; dusi¢nany. doplnek krmné
smési; strumigenni ucinek, ovee

- upravené fepkové vylisky. vyuziti, va\rm prasat,
titna Zlaza

Glykokonjugity

- dvchaci cesty, epitel, Placebo-inhaler, ultrastruktura,
kralik

Hemaglutinace
- inhibice h; ELISA; prakaz protilatck; parvovirdza;
pes. diagnostika
Hematologické ukazatele
- dojnice, poporodni mineraini nalev, vhv ...
- tele; hnedé uhli, huminové kyseliny; smési uhli
a kvselin; zkrmovani
— zmény h. u.. rozdilna droven \y?l\'\ I\urcu brojler

Hemilaminektomie

- pes. onemocnéni meziobratlovych plotének. prognoza ...

Hnédé uhli
~ zkrmovani. hematologické ukazatele, acidobazickd
rovnovaha; tele

Holub (Columba livia f. domestica)
~ protlatky prou Chlamydia psittaci; sérologické
vysetieni
Homoserin lakton
m

quorum g, Vibrio; Sal) lla; E. coli ..

Huminové kyscliny

~ zkrmovani; hematologické ukazatele acidobazicka
rovnoviha; tele ;

Hypotermie

- kuteci erytrocyty: lipidni peroxidace; n vitro;
cithvost: vhiv

Chimerismus
- chimerismus 78 XX/77,XX.Rb; fena, chromozomalni
a mikrosatelitni studie .
Chlamydia psittaci
~ genitalni infekce
— antichlamydialni a antospermatické protilé(ky; vznik
kralik .

ejakulat, organova dmmmace krahk ...........................
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protilatky, bazant; farmovy chov; holub
Chlorid uhligity
- sesterské chromatidové vymeny:
n vitro, ovce ...

periferni lymfocyty.

Chorvatsko
- divoké prase; virus chiipky typ B, protilatky ... ..
Chromozomy
~ chimerismus 78, XX/77 XX,Rb; chromozomalni
a mikrosatelitni studic, fena ...
- chromozomalni abnormality, Fle hdsl\v karcmum
- karyotyp 64, XX/63,X: vznik; sterilni klisna .
~ pienadedi chimerismu XY/XX. synaptonemalni
komplex; byk; beran
— psi mikrosatehty; lokalizace: Lhmmomm) FISH
DOIAOE SR s reisionaspmmmsasimenss
- telomery chromozomi; karyotyp.
~ X chromozom
- fragmenty, identifikace; kravy kfizenky
~ inaktivace; 3vycarské enngerské plemeno; s
- XX/XY chromozom. chromozomalni ahnnrrnahl)
populace bunék, ovee ...
Ch¥ipka
— virus chtipky typ A — lidé, typ B - divoké prase.
protilatky. Chorvatsko

Imunocytochemickd detekce

- stresové proteiny HSP70

- jatra, parazitarni infekee, prase .
- plice: plicni bunky. predporazkovy stres; prasg

Imunoglobulin
— vajecny lgY. parvoviroza: pes, diagnostika
Imunochromatografickd metoda (1CT)
bovinni rotavirus; detekce, proulatky: vajedny Zloutck
Inaktivace
- X chromozomy. Svyvcarské cringerské plemeno: skot
In vitro
- EHA{ anthelminticka rezistence.
nematody, ovee, ki, skot; CR
- hipidni peroxidace
- biochemicke markery. oxidativni stres; cejn velky.
okoun fi¢ni; feka Labe
kufeci erytrocyty, cithvost, anestezic, hypotermie:
vhy
- sesterske chromatidove vymeny:
- chlonid uhlitity; vitamm IZ,
- Kontaminace pastvy. prumyslové emise.
£enotoxIcia; ovee ...

detekee. strongylidni

periferni lymfocyt

selen, ovee

In vivo
FECR: anthelminticka rezistence, detckee;
strongylidni nematody, ovee; kan, skot; CR

- sesterské chromatidové vymeny. periferni I)mlocyiy,
kontaminace pastvy, pramyslové emise. genotoxicita,
ovee .

Jaterni mikrosomy

~ biomarkery; PCB; dioxinova toxicita, oxidativni stres.
cejn velky, okoun Fitni, fcka Labe .

Jatra

- stresové protemny HSP70; imunocytochemicka detekee!
parazitarni infekee, prase ...

Jehné

~ krmné pfisady: kyselina mravendi; mravencan vapenaty.

nahrada mleka: vyzivové a preventivni ucinky

Jelec tloust’ (Leuciscus cephalus)

- znecidténi vody, biomarkery. PCB, organochlorové
kontaminanty, PAH. teka Skalice

Jod

— ptidavek | a Se: tepkovy extrahovany 3rot; dusi¢nany,
strumigenni aéinek, obsah [, mlezivo, mi¢ko, Krev,
ovce a jejich potomstvo ..

XVI

149

304

195

»
n

129

Johnova choroba
- farmy skotu, vzdravovani, zootechnicka opatteni;
serologicke vysetieni. Kultivace vvkali, SR

Kadmium

- bachorovi prvoct; ovee; viiv Cd

- retence kadnua: Kufe, vhiv pohlavi;
alometric rastu. .

vhv véku,

Kanylace

- vejeovod. oviduktalni tekutina, odbér. ovee

Karyotyp

- chromozomy. tclomery, GTG technika, FISH:
asiysky slon
- 64, XX/63,X. pmod xhronm/umalm dbnorm.xlm
sterilni Klisna

Klisna
- stenilni Klisna; Karyotyp 64.XX/63.X. vznik Karyotypu
Klokan
tepelne opracovane maso: specificke proteiny; ELISA,
termostabilni antigen
Kosti

tvorba kosti: kostni metabolismus. osteokalcin, kan

Koza
— murciysko-granadsk¢ plemeno. acidobazicka rovnovaha,
Fenclovy rovnice, pohlavi: mlé¢na produkee, vhy
Krilik
dychaci cesty; cpitel
= Placebo-inhaler, ultrastruktura;
glykokonjugaty
- Ventolin. peroralni aplikace, sympatomimetikum,
clektronova mikroskopie
- chlamydia, genitaini ifekee
antichfamydialnt a antispermaticke pronlatky
- cjakulat. organova diseminace
Kriva
BLAD. respiraém vezplanati. adherence
polymorfonukledrni leukocvtv: apotpoza
miecnd Ziaza
- poporodni minerdini nalev,
uzitkovost. bachorovi tekutina,
ukazatele
- sekrece oxytocinu. ¢jekee mléka. dojeni; zména
podminek dojeni a ustajent
s0jovy extrahovany $rot; nahrada: upravene repkove
vylisky, metabolismus. mlééna uzitkovost .
- tepeln¢ odetieni micka; screeningové testy, ovéfeni.
rezidua, antimikrobialni latka
- X chromozomy
fragmenty. identifikace, kravy Kfizenky
- maktivace: Svycarské eringerske plemeno

vznik

Juvenilni

piijem sudiny, ml¢tna
hematologicke

Krevai plazma

~ obsah jodu; ovee a jejich potomstvo. fepkovy
extrahovany drot. dusitnany; pridavek jodu a sclenu

Krevai sérum
ADV protilatky, stanoveni; ELISA; prase

- trijodtyronin; prase. vykrm. upravené fepkové vylisky

Krmni aditiva

~ mravenéan vapenaty, Kyselina mravendi, nutricni
a preventivai GCinky; tele; jehné: prase, kufe

- probiotika. enzymové preparaty, alternativa antibiotik
a chemickych aditiv. monogastricka zvitata

Kun

- Borrelia burgdorferi, protilatky, ELISA, vychodni
Slovensko; SR

- osteokalcin. biomarker, kuxlm metabolismus,
tvorba Kosti.

- strongyhdni nematody, ﬂnllhclmlnlukd rulslcnu.
FECR test. EHA; CR. R

- lepelng opracované maso, spv.v.llu.kc pmlem\ ELISA,
termostabiini antigen |
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Kufe
- erytrocyty, lipidni peroxidace. i vitro; citlivost,

anestezie, hypotermic; vliv 257
~ krmné ptisady: kyselina mravendi, mmvenmn

vapenaty. niahrada mléka; nutri¢ni a preventivni aéinky. ... 111
- kuteci brojler

- rozdilna uroven vyzivy

~ biochemické ukazatele, zmény i 2D
hematologické ukazatele, zmeény . . 121

~ retence kadmia, vliv pohlavi, vliv veku; alomclnt rastu . ... 89
Kvasinky

probiotika; alternativa antibiotickych a chemickych

krmnych aditiv; krmné smesi; monogastricka zvifata ... 110
Kyselina mraventi
— krmn¢ prisady, nahrada mléka, nutri¢ni a preventivni

ucinky; tele; jehné; prase; kufe ... . 111
Laktace
— slozeni mléka, mléény tuk; mlé¢na bilkovina, poxl\an

potravinovy rezim . 141

Latky reagujici na kyselinu thiobarbiturovou (TBARS)
kufeci erytrocyly; hpidni peroxidace. n vitro, cithivost;

hypotermie ... 257
Lektinovd  histochemie
~ dychaci cesty; epitel; Placebo-mhaler; ultrastruktura;
31} SO R— # B LB PN 189
Lidsky Karcinom
~ chromozomalni abnormality. FISH: cytogenctika 331
Lipidni peroxidace
= vuro
— biochemicke markery, oxidauvm stres, cejn velky,
okoun fi¢ni; feka Labe i 195
— kuteci erytroeyty. cithivost, anestezie. hypotermie:
vhv 257
Lokus STATS
- genomovi organizace. FISH . 281
Lovnd zvéF

protilatky proti Borrelia burgdorfert. jimi Morava. CR 145
Lymfocyty

~ krevnt 1, blastogeneze 1, bovinni papilomatdza; byk 177
periferni L, sesterské chromatidové vymeny. ovee
- chlond uhhi¢ny, vitamun E. selen. i virro 322
kontaminace pastvy, pramyslova cmise: genotoxicita;
m VIvo, in vilro ... < s 37

Lysozym
tepelné osctfené mléko. syrove mléko. screeningové

testy. validace ... hars TS SO |||
Maso

pitros, kvalita m.; chemické slozeni ... R
- tepelné opracované m., specifick¢ proteiny; druhmé

rozlideni; ELISA; driibez; kun; klokan: potkan .. . 353
— vepfové m ., masova Stava; ADV proulalky; stanoveni,

ELISA w BRR— SRRSO |
Mebendazol
- anthelminticka rezistence; strongylidni nematody; kun:

7o) W 0 ol UN—— 233
— anthelminticka ucinnost; mucllcnom cxpcnmcmalm

lé¢ba, mufloni zveét . . A SR .45
Miééna uZitkovost
- dojnice

-~ poporodni mineralni nalev, vhiv 5 v BES

- sOjovy extrahovany 3rot: nahrada. upravuné fepko\e

vylisky. metabolismus 114

MléEnd Zliza
~ juvenilni m. Z;, apoptéza. polymorfonuklearni

leukocvty: Krava R 1 |
Mléko

bahnice, obsah jodu v mléce; fepkovy extrahovany

Srot, dusi¢nany, piidavek jodu a selenu ..o 129

VET. MED. - CZECH. 45, 2000

koza: murcijsko-granadské plemeno; acidobazicka
rovnovaha, rovnovaha télnich tekutin, vliv mlééné

produkce 241
- krava
— ejekce mic¢ka; dojeni, zména podminek dojeni a ustajeni.. ... 1
— rezidua; antimikrobidlni latka, screeningové testy:
oveéreni; tepelné odctfeni mléka . ... 201
~ potkan, potravinovy rezim, mlé¢ny tuk;
MICENA: BIHKOVING occccimmsnmsmmnsaasmmmssws 141
Mlezivo
-~ bahnice; obsah jodu v mlezivu; tepkovy extrahovany
srot; dusi¢nany; ptidavek jodu a selenu ... 129
Mohelenskd hadcové step
- pastva ovci, chrangné uzemi; hodnoceni vegetace,
zvydeni druhové variability; etologické stanovidté 117
Morganella
- Proteus; identifikace; suroviny a potraviny
zivotidného pavodu, rezistence k antibiotikim 171
Mravenéan vipenaty
~ krmné prisady:. nahrada mléka; nutriéni a preventivni
ucinky; tele. jehne; prase, kufe 111
Muclleriéza (Muellerius capillaris)
- experimentalni 1é¢ba, mebendazol, flubendazol,
mufloni 2vef ... — 45
Mufloni zv&F (Ovis musimon)
- mucllenéza; experimentalni [é¢ha, mebendazol.
flubendazol 45
Nador
celed” koc¢kovitych; cytogenctika; supresor 327
Neutrofily
fagocytarni aktivita n.. bovinni papilomatoza. byk 177
- imunitni funkce: BLAD. heterozygotni kravy 337
Okoun Fi¢ni (Perca fluviatilis)
~ biomarkery; PCB; organochlorové kontaminanty,
dioxinova toxicita; oxidativni stres; jaterni
mikrosomy, fcka Labe ... 195
Oligosacharidy mannana
probiotika, alternativa antibiotickych a chemickych
Krmnych aditiv, Krmn¢ smési, monogastricka zvifata 110
Onemocnéni meziobratlovych ploténck
pes; hemilaminektomie. prognoza 19
Organické chlorované pesticidy (OCP)
- vngj8i a vmitini ovzdusi, znegisteéni; farmy skotu a prasat . 217
Organochlorové bifenyly
- biomarkery, jaterni mikrosomy; cejn velky, okoun
fiéni. feka Labe .. i 195
— zne¢idténi vody; biomarkery; plotice ohecna jelcn.
tloust’, feka Skalice .55
Orginovd diseminace
— chlamydia: genitalni infekce, kralik 159
Osteokalcin
— biomarker; tvorba kosti; kan .. ... 209
Ovee
- bachorové ciliaty, kadmium; vliv ..343
- infekee strongylhidnimi nematody, anlhclmmucka
rezistence: FECR test; EHA; CR . . 233
- oxytetracyklin: Tetravet LA ; Engem)cm LA
sérové koncentrace, biologicky polo¢as
oxytetracyklinu, lokalni snadenlivost ... 83
pastva, chranéné¢ tzemi; Mohelenska hadcova step;
hodnoceni vegetace, nutri¢éni hodnota; toxicita.............. 117
~ tepkovy extrahovany 3rot, dusi¢nany, strumigenni
ucinek; pfidavek jodu a selenu; Stitna Zlaza: krev,
miezivoy mMIEKO v sy s 129
- sesterské chromatidové vymény; periferni Iymfocyly
~ chlorid uhlitity, vitamin E; selen; in vitro 322
- kontaminace pastvy, pramyslové emise,
8ENOLOXICILA, 71 VIVO, N VIlFO.......ccucverenivinneiiiinsineiscannans 317
XVII



- vejcovod, oviduktalni tekutina, odér, kanylace ...

Oviduktalni teKutina
- vejeovod; odbér o. t.; kanylace, ovee .

Oxidativni stres
- biomarkery, jaterni mikrosomy; ccjn velky; okoun fi¢ni,
feka Labe

~ biomarkery. zneti3teni vody; plotice obu.na Jelee
tloust’;, feka Skalice

Oxytetracyklin

- s¢rova koncentrace; biologicky polocas, lokalni
snasenlivost; ovee .

Oxytocin

~ sekrece oxytocinu; dojeni; zmeéna podminek dojeni
a ustajeni: krava

Ozdravovdni

- Johnova choroba, paratuberkuloza, sérologické vysetieni.

kultivace vykald. farmy skotu. SR ... ..

Paratuberkuloza

- farmy skotu; ozdravovani; zootechnicka opatieni;
sérologické vySetteni; kultivace vykala: SR

Parvoviréza

~ diagnostika, imunoglobulin IgY; vyuziti; pes .

Pastva

— kontaminace pastvy. pramyslové emise, sesterske
chromatidové vymeny, periferni lymfocyty,
genotoxicita; i vivo, in vitro. ovce
ovce. chranéne tzemi: Mohelenska hadcova step,
hodnocent vegetace, nutri¢ni hodnota: toxicita

Pes
onemocnéni obratlovych plotének, hemilakinektomic,
prognoza
parvoviroza psu, diagnostika, mmunoglobulin lgY. \\u)m
pes beagle: plicni nematod Frlaroiwdes. histopatologické
nalezy. chovna kolomie psu

Placebo-inhaler
trachedlni epitel. ultrastruktura: lektinova hisiochemie,
glykokonjugaty, kralik

Plesiomonas shigelloides
kmeny izolovane zc zvifat, rezistence K antibiottkim;
produkce B-laktamazy
sérotypizace: zvitata

Plice

- phicni bunky: stresove proteiny HSP70:

imunocytochemicka reakce: piedporazkovy stres: prase .

Plicni nematod Filaroides

— pes beagle, histopatologické nalezy, chovna kolonie psi

Plotice obecna (Rutilus rutilus)

— znetisteni vody, biomarkery; PCB; organochlorové
kontaminanty, PAH, teka Skalice

Pohlavi
koza, murcijsko-granadske plemeno, acidobazicka
rovnovaha; rovnovaha telnich tekutin, vhiv pohlavi

- Kufe: retence kadmia; vliv pohlavi

Polarni liska (Alopex lagopus)

- chromozomy: psi mikrosatehity; lokalizace. FISH

Polycyklické aromatické uhlovodiky (PAH)

- biomarkery. znc&idténi vody. ploucc obecna; jelec tloudt,
ieka Skalice .

- mtro-PAH; oxy- I’AH \'nq$| a \,nllfm 0\'1.du5| /nchSlém.

farmy skotu a prasat ..

Polychlorované bifenyly (PCB)

- biomarkery, jaterni mikrosomy, cejn velky: okoun fitni:
feka Labe .

—vné)di a vmu‘m ovzdu$| znemum tdrm\ sl\mu a pmsal

- zne¢idteni vody. biomarkery: plotice obecna. jelec tloust’
feka Skalice

XV

61

49
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189

249
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Polymerizova fetézova reakce (PCR)

- Escherichia coli; verotoxiny, diferenciace. sele. tele, CR
Polymorfismus

- MSHR gen; rizna plemena skotu..
Polymorfonuklearni leukocyty

- morfologie apoptozy; juvenilni mlétna 2laza, krava

Poporodni minerdlni ndlev

- dojnice; mlé¢na uzitkovost, prijem sudiny, bachorova
tekutina; hematologické ukazatele: viiv nalevu .

Potkan

- potravinovy rezim. slozeni miéka. mléény tuk; mlé¢na
bilkovina

— lepelne opracovan¢ maso, tpu.mdu. proteiny. I LISA:
termostabilni antigen

Prase

- Aujeszkyvho choroba
divoke prase

- ELISA ..

- Ln7)mdll»l\t pnpmvk\

— Escherichia coli
farmy prasat

- chlorované pesticidy

- chhipka
imunocytochemicka duckcu

~ jatra ..

- krmne pridavky

- plice

- polycyklicke aromatické uhlovodiky
polychlorované bifenvly .
probiouka .

protilatky 135

- ptedporazkovy stres
Salmanella ryphimurium

sele 39,
. 249

»

stresové protemny HSP70
- 3titna zlaza
struma
— verotoximy
vykrm
VAZIVa
zneCidteni ovzdusi
Probiotika
Enterococcus faecium. piirustek hmotnosti. stfevni
mikroflora. vyziva, sumee velky
~ kvasinky: ohgosacharidy mannand. monogastricka
zvitata, vy2iva. prirdstek; spotfcba krmiva;
stravitelnost Zzivin, alternativa antibiotickych
a chemickveh krmnych aditiv

110

Protedzy
enzymove pripravky, alternativa antibiotickych
a chemickych krmnych aditiv, krmné smési;
monogastricka zvirata

Proteus
Morganella; Providencia; identifikace. suroviny
a potraviny Zivotisneho pavodu. rezistence
k antibiotikiam

Protilatky
ADV. Kkrevni sérum; maso; masova St'ava. FLISA; prase
Borrelia burgdorfer
- ELISA. ki vychodni Slovensko, SR
IHA: IFA: lovna zvef; jizni Morava, CR
CPV-2; vaje¢ny IgY, féces; krevni sérum.
parvoviroza psu: diagnostika
- Chlamydia psittact
bazant, farmovy chov, holub
- kralik, anuspermatické protilatky.
infekee .
chiipka typ A, hdt. chnpl\u (vp B divokeé prasg
hemaglutinacné-inhibi¢ni proulatky, Chorvatsko

ELISA.

mtratestikularni

39

290

71

15

141
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10
347
249
125
125
118
118

39
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11
217

107

110

110

171

163
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Providencia

- Proteus, identifikace; suroviny a potraviny zivo&iiného
puvodu, rezistence k antibiotikim

Predporizkovy stres

- stresové protemny HSP70; plice; plicni bunky; prasc

Pitros

- maso. kvalita, chemické slozeni.

Pudni trodnost
padni reakce; nedostatek zakladnich zivin; produkce
sudiny, Skolni statek Novy Jitin; vyZziva a zdravi zvifat.

WiV
Quorum sensing
- bakteric. Vibrio; Salmonella; E. coli; automnduktor,

homoserin lakton ...

Redukee glutathionu (GSH)

- kufeci erytrocyty; lipidni peroxidace; in vitro; citlivost:
hypotermie

Respiracni vzplanuti

— deficience leukocytl; neutrofily;
heterozygotni kravy

imunitni funkce;

Rezidua

- antimikrobialni latka, ml¢ko, screeningove testy; ovéfeni.
tepelné odetieni mléka. .

Rovnovaha télnich tekutin

- koza. murcijsko-granadské plemeno; acidobazicka
rovnovaha: vliv pohlavi

Repkovy extrahovany §rot
strumigenni G¢inek. ovee a jejich potomstvo

Salmonella typhimurium
nepatogenni kmen: virulentni Kmen: imunitni reakee;
bezmikrobni selata

- quorum sensing, autoinduktor, homusmn lakton

Screeningoveé testy
Charm AIM-96; Delvotest SP; ovefeni testd, tepelné
osetfeni mlcka

Sele

- bezmikrobni selata, Salmonella tvphimurion, imunitni
reakce srssgs

- Escherichia mh »erom\mv shlLAlO\ln\ Shiga-like
toxiny; CR

Selen

— pridavek jodu a selenu; fepkovy extrahovany 3rot;
dusi¢nany, strumigenni G¢inck; obsah jodu; mlezivo,
mléko: krev; ovee a jejich potomstvo

— sesterské chromatidové vymeny; periferni lymfocyty;
chlorid uhlitity;  vitro, ovce

Sérologické vySetieni
- Chlamydia psintaci; protilatky; bazant; farmovy chov.
holub .. 2

- mxunodnturm test, reakee \a7b» komplcmcmu S
ozdravovani; Johnova choroba; paratuberkuloza; S

Séroprevalence
protilatky prott Borrelia burgdorferi, IHA. IFA
zvei; nzni Morava, CF i h

Sérotypizace
- Plesiomonas shigelloides, sérovary u zvifat ...

, lovna

Sesterské chromatidové vymény (SCE)
~ chlorid uhli¢ity, vitamin E; selen; in vitro; ovee ...
- kontaminace pastvy: pramyslové emisc;

mn vivo, in vitro, ovee ...
Skot
- anthelminticka rezistence
= BPOPLOZA:. o
- BLAD .. .
— bovinni papllnmmo/a
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181
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201

241

129

201

- bovinni rotavirus
— byk

- dojeni .. ;
- Fnllenchm cuh »
farmy skotu
hematologické ukaza(cl‘.
~ chlorované pesticidy
chromozomy
mlunochmmalograﬁcka meloda
- kréva ... « BTl
krmna aditiva . ...
mléEna uzitkovost ........... i
mlecna 2laza

1

~mléko ...

~ MSHR gen

- ozdravovani

~ paratuberkuldza ...

- plemeno ...

~ polycvklické arommckc uhluvodiky 217
~ polymorfonuklearni leukocyty . e 11
- poporodni minerdini naley ELS:
— screeningové testy 201
- strongylidni nematody - 233
= tele e 33,39, 111, 116
~ VErotoxiny ............. R 39
- vyZiva . 111, 114, 115, 116
— znedisténi 0v1du§l NN 217

Slovenskid republika (SR)

— Borreha burgdorfer:; vyskyt protilatek; kan: vychodni
Slovensko ...
- farmy skotu, Johnma choroba pamlubcrkul(sza
ozdravovani: zootechnicka opatfeni; sérologické
vysetieni; kultivace vykali . 2 61

Sojovy extrahovany Srot
nahrada, upraven¢ fepkové vyhsky, dojnice.

metabolismus, mlé¢na uzitkovost 114
Stimulatni hormon receptor melanocytu (MSHR)
- polymorfismus, gen MSHR, rdzna plemena skotu 290

Stresové proteiny HSP70

~ jatra; imunocytochemicka detekce; parazitarni invaze.
prasc .. RS 57
plice: plicni hunk» |muno(:)lochcm|ck1 dLlekce
pfedporazkovy stres; prase

Strongylidni nematody
anthelminticka rezistence, FECR test, EHA, ovee, kong,
skot, CR .

Struma

- ovce, potomstvo ovcei, fepkovy extrahovany Srot.
dusi¢nany, strumigenni efekt

— prase; vykrm; upravené tepkové vylisky: slrumlgcnm
cfekt

St¥evni mikrofléra
sumec velky, pmbl()uka, Enterococcus faecium;
vyziva, vhiv ..

233

129

118

Sumec velky (Silurus glams)
— probiotika; Enterococcus faecium;, ptiristck hmotnosti;

sttevni mikroflora; vyZiva ryb . 107
Supresor
- cytogenctika, ¢cled” kotkovitych, nador ... w327
Suroviny a potraviny Zivoti§ného pivodu
- Proteus; Morganella: Providencia, identifikace;
rezistence k antibiotikim L |
Sudina
- ptijem sudiny,; dojnice; poporodni mineralni ndlev; vhiv
IAIEVU L. 115
Stitnd Zldza
— ovce; potomstvo ovei; fepkovy extrahovany $rot,
dusi¢nany; funkeni parametry §. % - ] 129
- prase;, vykrm; upravené fepkové vylisky; hmolnosl §.2 ..118
XIX



Svycarské eringerské plemeno
skot. X chromozomy, maktivace

Tele

- bovinni rotavirus; detekee, ICT. proulatky, vajeény
Zloutek

- Escherichia colr, \crum‘(m\ ‘hxe.sloxm\ Shlgd hkg
toxiny, CR ..
hnéde uhli; huminové chm smeés uhh a k\xclm
zkrmovani, prirustek. h«.malolomd\c ukazatele,
acidobazicka rovnovaha

krmn¢ prisady; kysehina mravenc¢i; mraventan vapenaty,

nahrada mi¢ka: nutriéni a preventivni udinky . .

Termostabilni antigen
tepelne opracované maso. ELISA: druhove rozliseni:
drabez, kun, klokan, potkan

Test lihnuti larev z vajitek (EHA)
—n vitro; anthelminticka rezistence: detekee, strongylidni
nematody; ovee; kon; skot, CR ..

Test nepfimé imunofluorescence (IFA) a nepfimé

hemaglutinace (IHA)

- protilatky proti Borrelia burgdorfert. lovna zvei:

Jizni Morava, CR

Test redukce poltu vylutovanych vaji¢ek (FECR)

m vivo. anthelminticka rezistence. detekee; strongyhidni
nematody. ovee: kan, skot: CR .

Tetravet L.A.

- prodlouzeny G¢inek. oxytetracvklin, s¢rové koncentrace
a biologicky polocas oxytetracyklinu. lokalni
snasenhivost, ovee

Toxicita

- dioxinova toxicita

bromarkery, jaterni mikrosomy.
okoun ficni: feka Labe
biomarkery, zneidteni vody.
tloust feka Skalice
genotoxteita, komtaminace pastvy, pramyslove emise
sesterske chromatidove vemeny. pentferni lymtoeyty,
m ovilro, ovee

cein velky,

plotice obeend. jelec

m vivo,
hodnoceni vegetace, chrangne tuzemi
hadeova step, pastva. ovee

Mohelenska

Irijodtyronin

- ovee a jench potomstvo, fephovy extrahovany Srot.
dusitnany, strumigenn aéinek, Stitna Zlaza,
Koncentrace t
prase; vykrm,
Krevni serum

upravené fephove vivlisky: obsah t |

Tyroxin

- ovee a jejich potomstvo, fepkovy extrahovany 3rot,
dusicnany; strumigenni ucinek: titna Zlaza:
Koncentrace t

Upravené fepkové vylisky
- nahrada sojového extrahovancho Srotu. dojnice,
metabolismus, mlé¢na uzitkovost .

- vykrm prasat. prirastek. spotfcha krmna ulul\osmolal\,

struma; Stitnd Zlaza

Vajetny Zloutek (IgY)

- bovinni rotavirus, imunochromatograticka detekce:
protilatky IgY .
parvovirdza psi; dmgnmul\a lmunngluhulln gy

XX

304

30

116
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195

129

118

129
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Vankomycin
- rezistence k vooslepice: zvifata, stfedni Morava
Vazivové srasty
stresove proteiny HSP70: plice: phicni bunky.
na HSP70. prase
Vejeovod
oviduktalni tekutina:
ViEik
- retence Kadmia: Kufe: vhiv veku

reakce

odber, Kanylace; ovee

Ventolin
— peroralni aplikace; trachea, cpitel, clektronovi
mikroskopie. kralik
Verotoxiny
- Escherichia coli. diferenciace;, PCR: sele, tele. CR
Veterindrni pravni piedpisy
vyZiva zvifat, veterinarni pravomoci,
vyvo) pravnich ptedpisi

veterinarni dozor,

Vibrio

quorum sensing, autoinduktor. homoserin lakton .

Virus
CPV-2: protilatky [gY: stanoveni; FLISA
chiipka, typ A = hdé. typ B - divoke prase. Chorvatsko
- protilatky ADV; stanoveni. ELISA
Vitamin E
- sesterske chromatidove vymény.
chlond uhhi¢iy. i vitro, ovee

penferni lymfoceyty,

VozhFivka
historie, Cesha republika

Vykaly

- kultivace vvkald, lohnova choroba, paratuberkuloza;
ozdravovant, farmy skotu, SR

vylucovant dusiku a fosforu: probiotika. enzymove
piipravky, monogastrickd zvifata. vwziva
VyZziva zvifat
privni piedpisy, vetenmami pravomoci, veterimarmi
dozor, vyvoy predpisu
- probiotika. enzymové piipravky. monogastricka zvifata
Vyzived hodnota
hodnoceni vegetace. chranéne uzemi
hadeovd step. pastva. ovee

Mohelenska

Zne€idténi ovzdusi
- vn&d a viutini ovzedudi,
PCB. OCP
Znetifténi vody
biomarkery. dioxinova toxicita, oxidativai stres. plotice
obecna: jelec tloust. reka Skalice .
ZviFata
enterokoky; rezistence k vankomycinu; stfedni Morava
monogastricka z.. probiotika, enzymové pripravky,
vyziva, pfirastek. spoticba krmiva, stravitelnost zivin
- Plesiomonas shigelloides
kmeny 1zolované ze zvitat; rezistence K antihiotik(im,
produkce B-laktamazy
— scrotypizace, serovary u zvifat

tarmy skotu a prasat, PAH.

— pudni arodnost. nedostatek zakladnich zivin, pmdukcc

susiny, Skolni statek Novy Jicin, vyziva a zdravi zvirat,
vhv
- vyZiva zvifat, veteninarni pmvm picdpisy.

VYVO) piedpist
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119
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