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NEUTROPHIL IMMUNE FUNCTIONS OF BLAD HETEROZYGOUS 
ANIMALS*

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

IMUNITNĚ FUNKCIE NEUTROFILOV BLAD HETEROZYGOTNÝCH
ZVIERAT

M. Simon1, R. Dušinský1, E. Horovská1, J. Tomášková1, D. Vašíček2, P. Chrenek2, J. Bulla2

. X 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 CD 18 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 CD 18 antigen expression was found 17% lower in average and the respiratory 
burst of neutrophils measured by quantitative lodenitrotctrazolium 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 bovinných Icukocytov (BLAD) je primárnou imunodeficienciou hovádzieho dobyt­
ka, ktorá je spósobená neprítomnosťou adherenčnej molekuly CD18 na neutrofiloch v dósledku jednoduchej mutácie. 
Sprievodné příznaky tejto mutácie pre funkciu neutrofilov homozygotných zvierat boli popísané niekoTkými autormi. 
Naše experimenty sme preto zamerali na sledovanie niektorých imunologických vlastnosti neutrofilov heterozygotných 
krav. Zistili sme, že expresia molekuly CD18 bola v priemere o 17 % nižšia a respiračné vsplanutie neutrofilov merané 
kvantitativným stanovením jódnitrotetrazólium reduktázovej aktivity (INT testom) bolo významné nižšie ako u zdravých 
zvierat. Adherencia neutrofilov na plastikový povrch bola nižšia len u niektorých zvierat.

hovadzí dobytok; deficiencia leukocytov; respiračné vsplanutie; adherencia

INTRODUCTION

The interaction between ß2 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 CD 18 glycoprotein are unable to pro­
duce the complex between CD 18 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 O2 producing activities (Kehrli et 
al., 1990; Nagahata et al., 1994).

In heterozygous animals which are clinically normal 
(free of recurrent infections) a different degree of the de­
crease of CD 18 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 CD 18) has some effect 
on such immunological functions as the adherence and 
phagocytic activity of the neutrophils of BLAD hetero­
zygous animals.
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MATERIAL AND METHODS Luminol-dependent chemiluminiscence

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-Grünwald/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 (IxlOVml) 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% CO2. 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.

lodenitrotetrazolium reductase activity (INT test)

Reductase activity of neutrophils was measured ac­
cording to the previously published techniques by Pro­
cházková and John (1986). Briefly, 200 pl of PMNC 
suspension (5x 106) was incubated with 100 pl 1% zymo­
san opsonized with a mixture of normal bovine serum 
and with 200 pl 0.1% solution of iodenitrotetrazolium 
for 45 min at 37 °C. The reaction was stopped by adding 
of HC1 and dye was extracted with acetone. Absorbance 
was measured at 485 nm.

1 ml of PMNC suspension (IxlO6) was incubated in 
luminometer with luminol (final concentration 10 4 M) 
at 37 °C. After 10 minutes, 40 pl 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% NaN3 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 CDlla/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 Z-test was used to test data 
for interset differences. Values of/z < 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 
CD 18 gene allowed discrimination between normal and 
heterozygous animals. The digestion with TaqI 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.
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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 
/1=9

BLAD 
heterozygotes 

/1 = 15

Total leukocytes (x 103/ц1) 6.6 ± 1.3 7.2 ± 1.3

Lymphocytes (%) 56.9 ± 5.9 53.0 ± 11.9

Neutrophils (%) 27.3 ±4.4 32.3 ± 10.9

Eosinophils (%) 7.6 ±4.8 6.2 ±8.3

Monocytes (%) 6.2 ±3.5 5.8 ± 2.5

The samples from the PBMC suspensions, used for 
the functional tests, were analysed for the CD 18 molecule 
expression by immunofluorescence flow cytometry using 
monoclonal antibody IVA35. The mean fluorescence in­
tensity (MFI) of the CD18 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 CD 18 expression as controls. Therefore, the CD 18 
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. I 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

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 CD 18 expression. 
The high level of the CD 18 expression slightly corre­
lated with higher tetrazolium reductase activity (r = 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 CD 18 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 CD 18 in BLAD carrier animals. These findings 
lead us to a speculation that the relationship between 
“changed” and “normal” allele for CD 18 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 CD 18 in carriers is not consis­
tently observed. Sipes et al. (1999) have not found any 
differences in the expression of CD 18 between heterozy­
gous and normal calves. The lower expression of CD 18 
mostly has no consequence for the neutrophil functions.

1. Comparison of neutrophils - CD 18 expression, adherence and phago­
cytosis - of heterozygous (n = 15) and control animals (n = 9). 
Results are expressed as the mean ± standard error

*P < 0.05, MFI = mean fluorescence intensity, INT = quantitative 
iodenitrotetrazolium dye reduction test
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2. The relationship of neutrophil adherence (A) and INT test values (B) with CD 18 expression in individual cows 

MFI = mean fluorescence intensity, INT = quantitative iodenitrotetrazoliurn dye reduction test

3. Luminol-dependent chemiluminiscence of neutrophils of some BLAD 
heterozygous and control cows (No. 1 and 3 - controls, others - BLAD 
heterozygotes). Values in curves were recorded 10 minutes after the 
addition of zymosan

RLU = relative light units

Moreover, the expression of CD 18 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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Změna publikačního jazyka 
ve vědeckých časopisech ČAZV

Předsednictvo České akademie zemědělských věd přijalo na zasedání dne 6. 4. 2000 usneseni, kde mj. 
doporučuje změnu publikačního jazyka ve vědeckých časopisech vydávaných pod gescí ČAZV. Před­
sednictvo navrhuje Vydavatelské radě ČAZV zavést angličtinujako jediný jazyk ve všech vědeckých 
časopisech od 1. 1.2001. Redakce časopisu Veterinární medicína (Veterinary Medicine - Czech) přijímá 
od 1.7. 2000 příspěvky psané pouze v angličtině.

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

of Agricultural Sciences

At its session on the 6’h 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 Veterinární medicína (Veterinary Medicine-Czech) from the I51 July 2000.



EFFECT OF CADMIUM ON THE RUMEN PROTOZOAN 
POPULATION IN SHEEP*

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

VPLYV KADMIA NA BACHOROVÉ CIL1ÁTY OVIEC

S. Kišidayová, P. Sviatko, I. Zeleňák

Institute of Animal Physiology, Slovak Academy of Sciences, Košice, 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 5 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 zvýšeného příjmu kadmia na bachorové prvoky oviec. Použitých bolo 18 zvierat ple­
mena Merino krmených lúčnym senom a jačmenným šrotom. Obsah kadmia v krmivé bol 0,09 mg/kg sušiny krmivá 
(DM). Zvýšený příjem kadmia v cxpcrimentálnych skupinách 5 mg/kg DM a 10 mg/kg DM bol realizovaný formou 
síranu zamiešaného do šrotu. Experiment trval sedem týždňov. Vyšetřovaný bol počet obrvených prvokov (ciliát) 
v bachorovej tekutině rodu Entodinium spp., Isotricha spp., druhov Dasytricha ruminantium. Ophryoscolex caudatus tri­
coronatus. Polyplastron multivesiculatum a celkový počet ciliát na 20., 33. a 47. deň podávania kadmia. Krátkodobé 
podávanie kadmia (20. deň) zvýšilo celkový počet ciliát a všetkých vyšetřovaných skupin prvokov. Po dlhodobom podá­
vaní kadmia (47. deň) neboli zaznamenané štatisticky významné změny v počte sledovaných ciliát oproti kontrolám na 
začiatku pokusu. Možno usudzovať, že bachorové ciliáty sa postupné adaptovali na mierne zvýšený příjem kadmia. 
Citlivost’ bachorových ciliát na kadmium pravděpodobně závisí aj na zvyšovaní pufračnej kapacity bachorového prostre- 
dia postupnou selekciou baktérii schopných detoxikovať kadmium.

prežúvavce; ťažké kovy; bachorové prvoky

INTRODUCTION

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

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 
(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 Zeleňák, 
1993).

VET. MED. - CZECH, 45, 2000 (12): 343-346 343



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 Isotricha popula­
tion (on day 20) was observed at the dose of 5 mg Cd 
(by 170%, Fig. 3). The population of Trichostomatid 
ciliates (Isotricha 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.

■■ Control B3 5 mg Cd27kg DM ESSt 10 mg Cd27kg DM

1. Effect of cadmium supplementation on the total ciliate number; 
values arc means ± SEM; experimental groups were compared to con­
trol group; probability value is P < 0.05 (**)

2. Effect of cadmium supplementation on the number of Entodinium 
spp.; values are means ± SEM; experimental groups were compared 
to control group; probability value is P < 0.05 (**)

3. Effect of cadmium supplementation on the number of Isotricha 
spp.; values are means ± SEM; experimental groups were compared 
to control group; probability value is P < 0.05 (**)
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Dasytricha ruminantium40000

4. Effect of cadmium supplementation on the number of Dasytricha 
ruminantium; values are means ± SEM; experimental groups were 
compared to control group

..... 10 mg
■■ Control L__J 5 mg Cď7kg DM Cd27kg DM

5. Effect of cadmium supplementation on the number of Ophryo- 
scolex caudatus tricoronatus; values are means ± SEM; experimental 
groups were compared to control group

6. Effect of cadmium supplementation on the number of Polyplastron 
multivesiculatum; values are means ± SEM; experimental groups 
were compared to control group

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. 5, 6).

DISCUSSION

Toxicity of cadmium has been well documented (Flick 
et al., 1971). Ruminants tolerate a higher oral intake of 
cadmium (40-160 mg/1) in contrast to other animals 
(Powell et al., 1964; Doyle et al., 1973; Sviatko and Ze- 
leňák, 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/1. In addi­
tion, rumen protozoa were more resistant than rumen 
bacteria in vitro (Forsberg, 1978). Lauková (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 envi­
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 (Jalč 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. In 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/1 media under 
conditions with reduced bacterial population (Kišidayová, 
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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Л SEROLOGIC SURVEY OF HEMAGGLUTINATION-INHIBITION
ANTIBODIES TO HUMAN TYPE A AND В INFLUENZA VIRUSES
IN WILD PIGS IN CROATIA

SÉROLOGICKÝ PŘEHLED HEMAGLUTINAČNĚ-INHIBIČNÍCH 
PROTILÁTEK VŮČI VIRŮM CHŘIPKY U LIDÍ TYPU A A TYPU В 
U DIVOKÝCH PRASAT V CHORVATSKU

Ž. Župančié1, Snježana Kováč1, V. Draženovic3, B. Jukic1, Z. Milas1, Z. Janicki2, 
V. Stařešina1
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University of Zagreb, Zagreb, Croatia

"Chair of Game Biology and Patology, Faculty of Veterinary Medicine, 
University of Zagreb, Zagreb, Croatia
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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 MINI; 
A/Nanchang/933/95, subtype H3N2; and A/Wuhan/359/95, subtype H3N2; and human influenza virus B/Beijing/184/93- 
like 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 (HIMI) 
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 sera. 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 MINI and H3N2) and В viruses in wild pigs in Croatia.

influenza; human influenza virus; antibodies; wild pigs

ABSTRAKT: Metodu hemaglutinační inhibice na mikrotitračních plotnách tvaru U jsme použili к šetření 101 séra divo­
kých prasat za účelem zjištění výskytu protilátek proti třem kmenům viru chřipky u lidí typu A: A/Johannesburg/82/96, 
podtyp H1N1; A/Nanchang/933/95, podtyp H3N2; A/Wuhan/359/95, podtyp H3N2 a kmeni viru chřipky u lidí podob­
ného typu B/Beijing/184/93. Všechny kmeny chřipkových virů použité v této studii se v evropských zemích vyskytují 
opakovaně asi dvacet let. Pozitivní titr hemaglutinačně-inhibičních protilátek (>1 : 20) pro kmen viru A/Johannesburg/ 
82/96 (H1N1) jsme zjistili u 19 (18,81 %), pro kmeny virů 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 divokých prasat. Séra jsme 
získali při lovu divokých prasat v únoru 1999 a v únoru 2000. Výsledky této studie přinášejí předběžné údaje o výskytu 
protilátek vůči virům chřipky u lidí typu A (podtyp H1N1 a H3N2) a typu В u divokých prasat v Chorvatsku.

chřipka; virus chřipky u lidí; protilátky; divoká prasata

INTRODUCTION

The widespread presence of human (H1N1, H3N2) in­
fluenza viruses in swine herds has been demonstrated in 
numerous studies (Turnova 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

HIN1 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
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 В 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 
H1N1 and H3N2) and В viruses in wild pigs in Croatia.

MATERIAL AND METHODS

Virus

Three reference strains of human type A influenza virus, 
i.e. A/Johannesburg/82/96 (subtype H1N1); A/Nan­
chang/933/95 (subtype H3N2); and A/Wuhan/359/95 
(subtype H3N2); and a reference strain of human type В 
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- 
vačka gora were collected. Sixty-six blood samples were 
collected in 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 (Hl) titer of>l : 20 
was considered positive.

RESULTS

Out of 101 wild pig sera examined, a positive titer 
(>1:20) of HI antibodies to virus A/Johannesburg/82/96 
(H1NI) 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, 
19 (28.78%) sera were positive for virus A/Johannesburg/ 
82/96 (H1N1) strain, 54 (81.81%) sera for virus A/Nan­
chang/933/95 (H3N2) strain; and 38 (57.57%) sera for 
virus B/Beijing/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 (H1N1) 
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. 1).

In positive wild pig sera, the HI antibody titer for virus 
A/Johannesburg/82/96 (H1N1) strain ranged from 1 : 20 
to 1 : 80; for virus A/Nanchang/933/95 (H3N2) strain from 
1 : 20 to 1 : 1 280; for virus A/Wuhan/359/95 (H3N2) 
strain from 1 : 20 to 1 : 160; and for virus B/Beijing/ 
184/93-like strain from 1 : 20 to 1 : 5 120 (Tab. II).

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

Wild pig hunt time Total number of examined sera Virus strain

A/Johannesburg/82/96
(H1N1)

A/Nanchang/933/95 (H3N2)
A/Wuhan/359/95 (H3N2)*

B/Beijing/184/93-like

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)
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11 Number of wild pig sera according lo the titer of hemagglutination inhibition antibodies to influenza vims A/Johannesburg/82/96 (H1N1), 
A/Na.nchang/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 (HIND

(л)

A/Nanchang/933/95 (H3N2) 
A/Wuhan/359/95 (H3N2)*

(л)

B/Beijing/184/93-likc

(л)

<10 71 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

1 280 1 6

2 560 3

5 120 2

DISCUSSION

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 H1N1 an H3N2, in pig 
sera. Zhang et al. (1988) report on the presence of anti­
bodies to influenza virus A, subtypes H1N1 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 (H1N1) strain in 
1.6% and 3.0%, to A/Victoria/1/75 (N3N2) strain in 
22.6%, to А/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 А/Los Angeles/2/87 (H3N2) strain in pigs from 
the United States, while in the same year Roy et al. (1991) 
examined 112 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 (H1N1) 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/

2/82 (H3N2) and virus А/Port Chalmers/1/73 (H3N2) in 
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 H1N1 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 
H1N1 and H3N2 in pig sera. The findings of Hl anti­
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 
H1N1 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 В 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 H1N1 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 >1 : 8, Kawano et al. (1978) at >1 : 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 >1 : 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 H1N1 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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VYUŽITÍ ELISA METODY К ROZLIŠENÍ SPECIFICKÝCH PROTEINŮ 
DRŮBEŽÍ, KOŇSKÉ, KLOKANÍ A POTKANÍ SVALOVINY V TEPELNĚ 
OPRACOVANÝCH MASNÝCH VÝROBCÍCH

E. Renčová1,1. Svoboda2, L. Necidová3

’ Veterinary Research Institute, Brno, Czech Republic
"Brno Biovendor, Brno, Czech Republic
3 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 nepřímá kompetitivní ELISA metoda pro druhové rozlišeni tepelně opracovaného masa 
drůbežího, koňského, klokaního a potkaního s citlivosti od 1 do 5 %. Touto metodou lze prokázat druhový původ masa 
použitého při výrobě tepelně opracovaných masných výrobků a rozlišit termostabilni antigeny připravené jednoduchou 
extrakci fosfátem pufrovaným fyziologickým roztokem (PBS). ELISA metoda je založena na využití druhově specifických 
polyklonálnich protilátek připravených imunizací králíků tcrmostabilními antigeny extrahovanými z libové svaloviny 
a zahřátými na teplotu 100 °C a 120 °C po dobu 30 minut. Bylo vyšetřeno 62 vzorků tepelně opracovaných masných 
výrobků z tržni sítě. U některých výrobků bylo zjištěno porušení deklarovaných receptur.

ELISA; tepelně opracované maso; termostabilni antigen; drůbež; kůň; klokan; potkan

INTRODUCTION

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).

Meat species can be identified by serological (Hayden, 
1977; Shaw et al., 1983), histological (Tremlová, 2000) or 
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
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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.

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%.

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. (1MUNA, 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 : I with complete Freund's adjuvant (Sigma, USA) and

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-pl system was 
done using 96-well microtitre plates (GAMA, Czech Re­
public) and the following protocol:
I. treatment of plates with ethanol for 3 h, removal of 

ethanol and drying at room temperature
2. application of dilution series of solid-phase antigen 

in the binding solution (range 20 to 100 pg of protein 
per 1 ml) and incubation at room temperature for 2 h, 
or in a refrigerator overnight

3. triple washing with PBST
4. application of blocking solution for 30 min
5. 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 5-arrunosalicylic 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 
iEMS Reader MF); decrease in extinction to one half 
or less of the original value was interpreted as a posi­
tive result

354 VET. MED. - CZECH, 45, 2000 (12): 353 -356



V
ET. M

ED
. - CZECH

, 45, 2000 (12): 353-356 
355

I. Antisera specificity

Antiserum
В Sw H О G Ch T Os Ka Ra

100 °C 120 °C 100 °C 120 °C 100 °C 120 °C 100 °C 120 °C 100 °C 120 °C 100 °C 120 °C 100 °C 120 °C 100 °C 120 °C 100 °C 120 °C 100 °C 120 °C

RACh 100/7 - - - - - - - - - - + + + + + + - ± - - j

RAH 100 - - - - + + - - - - - - - - - - - -

RAKa 100/9 - - - - - - - - - - - - - - - - + + - -

RARa 120/1 - - - - - - - - - - - - - - - - - - + +

RACh - Rabbit anti chicken antiserum 
RAH - Rabbit anti horse antiserum 
RAKa - Rabbit anti kangaroo antiserum 
RARa - Rabbit anti rat antiserum

В - Bovine antigen 
Sw - Swine antigen 
H - Horse antigen 
О - Ovine antigen 
G - Goat antigen

Ch - Chicken antigen 
T - Turkey antigen 
Os - Ostrich antigen 
Ka - Kangaroo antigen 
Ra - Rat antigen



a combination of all the procedures may fail to yield strictly 
species-specific antisera (Kang’ethe 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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- chromosomes...........................................................  304. 308. 311
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- Escherichia coli................................................................................. 39
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- mammary gland................................................................................  71
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- milking.............................................................................................. I
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- MSHR gene..................................................................................... 290
- nutrition.............................................................  Ill, 114, 115. 116
- paratuberculosis.............................................................................. 61
- pollution of air ...............................................................................2 I 7
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- polymorphonuclear leukocyte ... ............................. 7 1
- screening tests ........................................................................ 201
- strongylid nematodes.....................................................................233
- veroloxine..........................................................................................39

Cattle farms
- indoor and outdoor air; pollution; polycyclic aromatic 

hydrocarbons; polychlorinated biphenyls, chlorinated
pesticides....................................................................................... 217

-Johne’s disease, paratuberculosis; control, zootechnical 
procedures, serological test; faecal culture. SR .................... 61

С с 11 u I a s e s
- enzyme preparations, alternatives to antibiotic 

and chemical feed additives, feed mixtures; monogastric 
animals .......................................................................... 110

Chicken
- broiler chicken
- different feeding programs

- biochemical parameters; changes ...................................... 120
- haematological parameters; changes ..................................121

- cadmium retention; effect of sex; effect of age. growth 
allometry..........................................................................................89
erythrocyte; lipid peroxidation; m vitro; susceptibility; 
anesthesia; hypothermia; effect ..................................... 25 7

- feed additives; formic acid; calcium formate; milk 
replacer; nutritive and preventive effects. . . Ill

( h i m e r i s m
- carriers of XY/XX chimerism; synaptonemal complexes; 

analysis; bull; ram .................................................................... 3 1)
- chimerism 78.XX/77.Rb; bitch; chromosome 
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Chlamydia psittaci 
- antibodies, pheasant, farm management; pigeon.....  . 149
- genital infection
- anti-chlamydial and anti-sperm antibodies; production, 

rabbit.......................    163
- ejaculate, dissemination, rabbit . . ..............................159

Chromosomes
- canine microsatellitcs; localisation, chromosomes, 

FISH, arctic fox . . . . ........................... 314
- carriers of XY/XX chimerism; synaptonemal complex, 

bull; ram...................................................................... . 311
chimerism 78.XX/77.XX.Rb, chromosome 
and microsatellitc studies ........................   296
chromosome abnormalities. FISH, humane carcinome . 33 1

- origin of 64.XX/63.X, kaiyotvpc. sterile marc . . . 299
- telomeres of chromosomes, karyoty pe. FISH; Asian 

elephants ........................ . 285
- X chromosomes 

- fragility; identification, crossbred cows . 308
- inactivation; Swiss Eringcr breed, cattle .. . . 304

- XX/XY chromosome, chromosome abnormalities cell 
populations; sheep . . . . . . . 302

( hub (Leuciscus cephalus^
- agualic pollution, biomarkers; PCBs; organochlorines; 

PAI Is. Skalice river . ................. 55

Colostrum
ewe; level of iodine in colostrum, extracted rapeseed 
meal, nitrates, supplementation of iodine and selenium ... 129

Co ntrol
- Johnc’s disease, paratuberculosis; serological test, faecal 

culture, cattle farms. SR...................................................... 61

Cow
- after-calving drink; dry matter intake, milk performance, 

rumen liquid, haematological parameters .. . .. 115
- BEAD, respiratory burst, adherence................................ 337
- extracted soybean, replacement; cured rapccakcs.

metabolism, milk performance . .. . ................. 114
- - heat-processing of milk; screening tests, validation, 

residues, antimicrobial drug.......  .. ................. 201
- ■ oxytocin secretion, milk letdown, milking; change 
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Cured rapecakes
- fattening of pigs; weight gain; feed consumption; 

glucosinolate. goitre; thyroid gland..................................... 118
- replacement of extracted soybean; dairy cow; 

metabolism, milk performance ......................................... 1 14

Cytogenetics
- chimerism; chromosome and microsatcllite studies; bitch 296
- chromosome abnormalities 
- FISH; humane carcinom......................................................... 331
- XX/XY cell populations, detection of ch. a.; sheep...........302

- chromosome X; fragile; identification; crossbreds cows.....  308
- karyotype, chromosome 64,XX/63,X; sterile marcs............299
- karyotype; telomere; FISH: Asian elephants...........................285
- tumour; suppresor; feline..............................................................327

Czech Republic (C R)
- antibodies to Borrelia burgdorferi, hunting game; South 

Moravia....................................................................................... 145
- Escherichia coli; verotoxins, differentiation, PCR; 

piglet; calf.....................................................................................39
- glanders; history in the CR ............................................................273
- strongylid nematodes infection; anthelmintic resistance, 

FECR test; ЕНЛ; sheep; horse, cattle......................................233

Dissemination
- chlamydia, genital infection; rabbit.............................................159

Dog
- Beagle dog; lungworm Filaroides; histopathology, dog 

breeding colony...........................................................................2 5
- canine parvovirus, diagnostics; egg yolk immunoglobulin 4 9
- intervertebral disc disease; hemilaminectomy; prognosis...... 19

Dry matter
- dry matter intake, dairy cow; after-calving mineral drink, 

effect of drink...................................................................... 115

Egg hatch assay (EHA)
- in vitro; anthelmintic resistance: determination; 

strongylid nematodes, sheep, horse; cattle: CR........  233

Egg IgV
- bovine rotavirus; immunochromatographic detection; 

egg yolk antibodies.........  .............................. 33
- canine parvovirus, diagnostics; egg yolk immunoglobulin 4 9

Ejaculate 
- chlamydia; genital infection: rabbit............................................159

Electron microscopy
- tracheal epithelium; Ventolin; B, adrenergic agonist: 

oral administration; rabbit.........................................................99

Engemycin L.A.
- long action, Oxytetracycline, serum concentration and 

half-life of oxytetracycline; local tolerance; sheep.......... 83

Enterococci
- Enterococcus faecium, probiotics; nutrition; growth 

rate; intestinal microflora; sheat fish................................. 107
- hen, animals; resistance to vancomycin; Central Region 

of Moravia.................................................................................. 93

Enzyme-immunoanalytical method (ELISA)
- antibodies to ADV; blood scrum; pork; meat juice; 

demonstration ..............................................................................13
- anti-chlamydial and anti-sperm antibodies; Chlamydia 

psittaci; genital infection; rabbit ...................................... 163
- Borrelia burgdorferi; antibodies; horse; East Slovakia: 

SR.................................................................................................. 227
- bovine rotavirus; calf, ICT, Dot-ELISA; antibodies; 

egg yolk......................................................................................... 33
canine parvovirus, diagnostics, antibodies, egg yolk...............49

- chlamydial genital infection; samples of tissues; 
examination; rabbit.................................................................. 159

- heat-processed meat; specific proteins; specific 
identification; poultry; horse; kangaroo; rat......................353

- Johnc's disease; paratuberculosis; control; cattle farms; 
SR ...................................................................................... 61

Enzyme preparations
- cellulases; amylases; proteases, phytase, monogastric 

animals; nutrition; weight gain; feed consumption; 
digestibility of nutrients............................................................110

Epithelium
- airways

- Placebo-inhaler; ultrastructure; lectin histochemistry; 
glycoconjugatcs, rabbit.......................................................... 189

- Ventolin; oral administration; B2 adrenergic agonist; 
electron microscopy; rabbit.................................................99

Erythrocyte
- chicken, lipid peroxidation; in vitro; erythrocyte 

susceptibility; anesthesia, hypothermia...............................257

Escherichia coli 
- quorum sensing; autoinduccr, homosennc lactone ..................181
- verotoxins; differentiation; PCR; piglet, calf, PCR, CR.........39

Extracted rapeseed meal 
- goitrogenic effect: sheep and their progeny..............................129

Extracted soybean
- leplacemcnt; cured rapecake, dairy cow; metabolism; 

milk performance...................................................................... 114

Faeces
- - faecal culture, Johnc's disease; paratuberculosis; control; 

cattle farms; SR..........................................................................6 1
- faecal N and P output; probiotics; enzyme preparations; 

monogastric animals; nutrition................................................110

Fecal egg counts reduction test (FECRT) 
- in vivo; anthelmintic resistance, determination:

strongylid nematodes; sheep; horse; cattle; CR......................233

Feed additives
- calcium formate; formic acid; nutritive and preventive 

effects, calf; lamb, pig; chicken............................ Ill
- probiotics; enzyme 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.  . .............................. 24 1

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 elephants;

Thailand ..........................................................................................285
- chromosomes; microsatellites; localisation, arctic fox.........314
- STAT 5 locus; genomic organization......................................... 281

Flubendazole
- anthelmintic efficacy, muellerosis; experimental 

treatment; mouflon ............................................................... 45

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

effect of sex............................................................................... 241

Formic acid
- feed additives; milk replacer; nutritive and preventive 

effects; calf; lamb, pig, chicken..............................................Ill

Genital infection
- Chlamydia psittaci; anti-chlamydial and anti-sperm 

antibodies; production, rabbit............................................... 163
- ejaculate; chlamydia; rabbit...........................................................159

Glanders
- history; Czech Republic.................................................................273

Glucosinolate
- extracted rapeseed meal; nitrates; complement of feed 

mixture; goitrogenic effect; sheep......................................... 129
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- modified rape cakes; using: fattening of pigs; thyroid 
gland................................................................................................118

Glycoconjugates
- airways; epithelium; Placebo-inhaler; ultrastructurc; 

rabbit..............................................................................................1 89

Goat
- Murciano-Granadina breed; acid-base balance, Fencl’s 

equations, sex; milk production; effect............................. 24 1

- pig; fattening, modified rape cakes; goitrogenic effect ....... I 18
- sheep; their progeny; extracted rapeseed meal; nitrates; 

goitrogenic effect.........................................................................129

Grazing
- pasture contaminants, metal-containing emission; 

genotoxicity; sister chromatid exchanges, peripherial 
lymphocytes; in vivo; in vitro; sheep ...................................317

- sheep; protected territories; Mohelenská Serpentine 
Steppe; assessments in vegetation; nutritional value, 
toxicity.......................................................................................I I 7

Growth allometry 
- chicken; cadmium retention.......................................................... 89

Haemagglutination
- haemagglutination inhibition, ELISA; detection 

of antibodies: canine parvovirus; diagnostics................... 49

Haematological parameters
- calf: brown coal; humin acids, mixture of coal and acids: 

feeding ........................................................................................... 116
- changes in h. p., different feeding programs, broiler 
chicken............................................................................................ 121

- dairy cow; after-calving mineral drink; effect..........................115

Heat shock proteins HSP70
- liver; immunocytochemistry , parasitic invasion, pig . . . 5

lung, pulmonary cells; immunocytochemical detection; 
pre-slaughter stress; pig...............................................................249

Heat-stable antigen
- heat-processed meat; ELISA; specific identification; 

poultry; horse, kangaroo; rat ....................................3 53

Hemilaminectomy
- dog, intervertebral disc disease; prognosis............................... 19

H e n
- enterococci: resistance to vancomycin; Central Region 

of Moravia ................................................................. . . 93

Hepatic microsomes
- hiomarkers; RGBs; dioxin toxicity, oxidative stress; 

bream; perch; Labe river....................................................... 195

Homoserine lactone 
quorum sensing; Vibrio; Salmonella; E. coh.......................  181

- Borrelia burgdorferi; antibodies, ELISA, East Slovakia, 
SR...................................................................................................227

- glanders; history, CR ...................................................................273
- heat-processed meat, specific proteins; ELISA; heat 

stable antigen ...........................................................................353
- osteocalcin; biomarkcr; bone metabolism; bone 

formation...................................................................................209
- strongylid nematodes; anthclminitic resistance. FECR 

test, EHA; CR............................................................................ 233

Human cancer
- chromosome abnormalities; FISH; cytogenetics...............  331

Humin acids
- feeding; haematological parameters; acid-base balance, 

calf...................................................................................................116

Hunting game
- antibodies to Borrelia burgdorferi; South Moravia; CR........145

Hypothermia
- chicken erythrocyte; lipid peroxidation; in vitro; 

susceptibility; effect............................................................... 257

Immunocytochemistry 
heat shock proteins HSP70 
- liver, parasitic invasion: pig........................................................5
- lung: pulmonary cells; pre-slaughter stress; pig..................  249

Immunochromatographic test (ICT) 
- bovine rotavirus; detection; antibodies, egg yolk ......................33

Immunoglobulin 
- egg IgY; canine parvovirus; diagnostics.......................................49

Inactivation 
- X chromosomes; Swis Eringer breed; cattle..............................304

Indirect immunofluorescence assay (IFA); Indirect 
haemagglutination assay (IHA) 
- antibodies to Borrelia burgdorferi; hunting game;

South Moravia; CR .................................................................... 145

Influenza
- human influenza virus type A; В influenza virus in wild 

pigs; antibodies, Croatia...........................................................347

Intestinal microflora
- shcal fish, probiotics; Enterococcus faecium; nutrition; 

effect............................................................................................ 107

Intravertebral disc disease 
- dog, hemilaminectomy, prognosis............................................. 19

In vitro
EHA test; anthelmintic resistance; detection, 
strongyhd nematodes, sheep, horse; cattle; CR...........  233

- lipid peroxidation
- biochemical markers; oxidative stress; bream, perch: 

Elbe river................................................................................ 195
- chicken erythrocyte; susceptibility; anesthesia; 

hypothermia; effect ............................................................25 7
- sister chromatid exchanges, peripheral lymphocytes 

- carbon tetrachloride; vitamin E; selen; sheep....................322
- pasture contaminant, metal containing emission;

genotoxicity, sheep 317

s ister chromalid exchanges; peripheral lymphocytes, 
pasture contaminant, metal containing emission;
genotoxicity, sheep............................................. .. . 317

- FECR test: anthelmintic resistance; detection;
strongyloid nematodes, sheep; horse, cattle; CR.................... 233

supplementation of iodine and selenium; extracted 
rapeseed meal; nitrates, goitrogenic effect; level 

of iodine, colostrum; milk; blood, sheep and their
progeny . . . . 129

Johne's disease
- cattle farms: control; zootechnical procedures, 

serological test; faecal culture; SR ...........................................61

Kangaroo
- heat-processed meat; specific proteins; ELISA, 

heat-stable antigen....................................................................353

Karyotype
- chromosomes; telomere; GTG techniques; FISH; Asian 

elephants...................................................................................... 285
- 64,XX/63,X; origin; chromosome abnormalities, 

sterile mares.................................................................................299

Lactation
- milk composition, milk fat; milk protein, rat. feeding 

regime ..........................................................................................141

- feed additives; formic acid; calcium formate; milk 
replacer; nutritive and preventive effects............................ill

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

rabbit.................................................................................... 189
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Lipid peroxidation
■ in vitro
- biochemical markers; oxidative stress; bream; perch;

the Elbe river................................................................................195
- chicken erythrocyte; susceptibility; anesthesia, 

hypothermia; effect............................................................. 257

- heat shock proteins HSP70; immunocytochemistry;
parasitic invasion; pig........................................................................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 I.; blastogenesis of I., bovine papillomatosis, bull...... 177
- periphcrial I.; sister chromatid exchanges; sheep
- carbon tetrachloride; vitamin E; selenium; in vitro............... 322 
- pasture contaminants; metal-containing emission;

in vivo; in vitro............................................................................... 317

Lysozyme
- heat-processed milk; raw milk; screening tests; validation ...201

Mammary gland
- juvenile m. g., apoptosis, polymorphonuclear leukocyte, 

cow..................................................................................................... 71

Mannanooligosaccharides
- probiotics; alternatives to antibiotic and chemical feed 

additives; feed mixtures; monogastric animals....................110

- sterile mare; 64.XX/63.X karyotype; origin
of karyotype .......299

Meat
- • heat-processed meat; specific proteins; specific 

identification; ELISA; poultry; horse; kangaroo; rat .......353
- ostrich, meat quality, chemical composition...........................122
- pork, meat juice; antibodies to ADV, demonstration; 

ELISA............................................................................................. 13

Mebendazole
- anthelmintic efficacy, muellerosis; experimental 

treatment, mouflon ...................................................................4 5
- anthelmintic resistance; strongylid nematodes; horse; 

FCR test; CR...............................................................................233

Melanocyte stimulating hormone receptor (MSHR)
- polymorphism; MSHR gene; different cattle breeds,.............290

Milk

- milk letdown; milking; change of milking and housing 
condition........................................................................................ 1

- residues; antimicrobial drug; screening tests; validation; 
heat-processing of milk........................................................201

- ewe; level of iodine in milk, extracted rapeseed meal; 
nitrates; supplementation of iodine and selenium............ 129

- goat; Murciano-Granadina breed, acid-base balance; fluid 
balance, effect of milk production........................................... 241

- rat; feeding regime, milk fat; milk protein ...............................141

Milking
- cow'; oxytocin secretion, milk letdown; change 

of milking and housing conditions............................................ 1

Milk performance
- dairy cow
- after-calving mineral drink; effect...........................................115
- extracted soybean; replacement, cured rapecakes, 

metabolism.................................................................................. 114

Mohelenská Serpentine Steppe
- sheep grazing; protected territories; assessments in vegetation; 

growth species variability; site ethology.................................1 1 7

Morganella
- Proteus; identification; raw materials and food; 

resistance to antibiotics............................................................171

Mouflon VOvis musimon)
- muellerosis; experimental treatment, mebendazole; 

flubcndazole.....................................................................................4 5

Muelleriosis (Muellerius capillaris)
- experimental treatment; mebendazole; flubendazole; 

mouflon............................................................................................ 4 5

Neutrophils 
- immune functions; BLAD; heterozygous cows........................33 7
- phagocytic activity of n.; bovine papillomatosis; bull..........177

Nitrates
- goitrogenic effect; sheep and their progeny..............................129

Nitrogen
- faecal output; probiotics; enzyme preparations; 

monogastric animals; nutrition.............................................110

Nutritional value
- assessment in vegetation; protected teritories; 

Mohelenská Serpentine Steppe; grazing; sheep.................1 17

Organic chlorinated pesticides (OCRs)
- indoor and outdoor air; pollution; cattle and pig farms .........21 7
- aquatic pollution; biomarkers; roach; chub; Skalice river........5 5
- biomarkers; hepatic microsomes; bream; perch; 

Elbe river......................................................................................195

Osteocalcin
- biomarker; bone formation; horse..............................................209

Ostrich
- meat; quality, chemical composition..........................................122

Oviduct
- oviductal fluid; collection, cannulation, sheep ................... 153

Oxidu eta I fluid 
- oviduct; collection of o. f.; cannulation; sheep ................ 153

Oxidative stress 
biomarkers; aquatic pollution; roach; chub; Skalice river..  5 5 
biomarkers; hepatic microsomes; bream; perch;
Elbe river.......................................................................................... 195

Oxytetracycline
- scrum concentration; half-life of oxytetracycline; local 

tolerance; sheep.............................................................................. 83

Oxytocin
- oxytocin secretion; milking, change of milking 

and housing conditions, cow......................................................... 1

Paratuberculosis
- cattle farms; control; zootechnical procedures; 

serological test; faecal culture; SR ...........................................61

Perch ^Perca fluviatilis)
- biomarkers; PCBs; organochlorines; dioxin toxicity; 

oxidative stress; hepatic microsomes; Elbe river...............195

Pheasant (Phasianus colchicus)
- farm management; antibodies to Chlamydia psittaci; 

serological examination............................................................149

Phosphorus
- faecal output, probiotics; enzyme preparations; 

monogastric animals; nutrition.............................................110

Phytase
- enzyme preparations; alternatives to antibiotic and 

chemical feed additives, feed mixtures; monogastric 
animals .......................................................................................110

Pig
- antibodies...................................................................................13, 347
- Aujeszky disease................................................................................. 13
- chlorinated pesticides.................................................................... 217
- ELISA.................................................................................................. 13
- enzyme preparations...................................................................... 1 I 0
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- Escherichia coli............................................................................... 39
- fattening....................................................................................... 118
- feed additives........................................................................ Ill
- goitre..................................................................................................118
- heat shock proteins HSP70 .................................................. 5, 249
- immunocytochemistry.................................................................... 5
- influenza...........................................................................................34 7

- lung.................................................................................................... 249
- nutrition...................................................................................110, 111
- pig farms...........................................................................................217
- piglet........................................................................................... 39, 125
- pollution of air................................................................................217
- polychlorinated biphenyls.............................................................217
- polycyclic aromatic hydrocarbons.............................................. 217
- pre-slaughter stress ...................................................................249
- probiotics.......................................................................................... 110
- Salmonella typhimurium.............................................................. 125
- thyroid gland....................................................................................118
- verotoxins..........................................................................................39
- wild pig..............................................................................................347

Pig farms
- indoor and outdoor air; pollution, polycyclic aromatic 

hydrocarbons: polychlorinated biphenyls, chlorinated 
pesticides....................................................................................... 217

Pigeon (Columba livia f. domestica)
- antibodies to Chlamydia psittaci; serologica

I examination . . . 149

Piglet
- Escherichia coli; verotoxins, shigatoxins; Shiga-like 

toxins; CR..................................................................................39
• germ-free piglets; Salmonella typhimurium; 

immunologicalevents ........................................................125

Placebo-inhaler
- tracheal epithelium ultrastructure, lectin histochemistry, 

glycoconjugates; rabbit . . . . .................. 189

Plesiomonas shigelloides
- serotypmg, animals . . . .............................................. 267
- strains isolated in animals; resistance to antibiotics; 

production of ß-lactamase................................................ 261

Pollution of air
- indoor and outdoor air; cattle and pig farms; PAHs; 

PCBs; OCPs .............................................................................. 217

Polychlorinated biphenyls (PCBs)
- aquatic pollution; biomarkers, roach; chub; Skalice river 5 5

- biomarkers, hepatic microsomes; bream; perch, Elbe 
river................................................................................ 195

- indoor and outdoor air. pollution; cattle and pig farms. . 2 17

Polycyclic aromatic hydrocarbons (PAHs)
biomarkers; aquatic pollution; roach; chub; Skalice river. . . 55

- nitro-PAHs; oxy-PAHs; indoor and outdoor air, 
pollution, cattle and pig farms ....... 217

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

CR ............................................................................................... 39

Polymorphism
- MSHR gene, different cattle breeds....................................... 290

Polymorphonuclear leukocyte 
morphology of apoptosis; juvenile mammary gland; cow. 71

Poultry
- heat-processed meat, specific proteins, ELISA, 

heat-stable antigen................................................................... 353

Pre-slaughter stress
- heat shock proteins HSP70; lung, pulmonary cells; pig ........249

Probiotics
- Enterococcus /aecium; growth rate, intestinal 

microflora, nutrition; sheat fish ......................................... 107

- yeasts, mannanoohgosaccharidcs; monogastric animals: 
nutrition, body weight; feed consumption; digestibility 
of nutrients; alternatives to antibiotic and chemical 
feed additives..... ............................................................ 110

Proteases
- enzyme preparations; alternatives to antibiotic 

and chemical feed additives; feed mixtures: monogastric
animals...................................................   110

Proteus
- Morganella; Providencia; identification; raw materials 

and food; resistance to antibiotics ........................................171

Providencia
- Proteus; identification; raw materials and food, resistance 

to antibiotics...............................................................................171

Quorum sensing
- bacteria. Vibrio; Salmonella; E. coli; autoinduccr;

homoserine lactone ...... 181

Rabbit
- chlamydia; genital infection

- anti-chlamydial and anti-sperm antibodies, production . 163
- ejaculate; dissemination .............................................................159

- tracheal epithelium. Placebo-inhaler: ultrastructure, 
lectin histochemistry, glycoconjugates................................ 189

- tracheal epithelium; Ventolin; oral administration: 
B, adrenergic agonist, electron microscopy......................... 99

- synaptonemal complexes; analysis, XY/XX chimerism . . 311

Rat
feeding regime: milk composition: milk fat, milk protein 14 1 
heat-processed meat, specific proteins; ELISA.
heat-stable antigen.................................................................... 3 53

Raw materials and food
- Proteus, Morganella; Providencia, identification; 

resistance to antibiotics. . . . ...... .17 1

Resid ues
- antimicrobial drug. milk, screening tests, validation, 

heat-processing of milk .................................................... 201

Respiratory burst
leukocyte deficiency, neutrophil, immune functions.
heterozygous cows ...................................................................... 337

Roach (Rutulus rutilus^
- aquatic pollution, biomarkers; PCBs. organochlorines; 

PAHs; Skalice river.................................................................... 5 5

Rumen ciliate protozoa
- sheep; cadmium, effect of Cd . .......................... 343

Rumen liquid
- dairy cow. after-calving mineral drink, dry matter intake, 

milk yield; parameters of r. I.; effect of drink................. 115

Salmonella typhimurium
- nonpathogenic strain; virulent strain; immunological 

events: germ-free piglets ........................................................125
- quorum sensing; autoinduccr; homoserine lactone............. 181

Screening tests
- Charm AIM-96, Delvotest SP; validation of tests; heat­

processing of milk..................................................................... 2U1

Selenium
- sister chromatid exchanges, peripheral lymphocytes, 

carbon tetrachloride; in vitro; sheep.....................................322
- supplementation of iodine and selenium: extracted 

rapeseed meal; nitrates; goitrogenic effect; level of 
iodine; colostrum, milk; blood; sheep and their progeny .. .. 129

Serological test
- agar-gel-immunodiffusion; complement fixation test;

ELISA; control. Johnc’s disease; paratubreculosis, SR..........  61
- Chlamydia psittaci, antibodies, pheasant; farm

management, pigeon .. . 149
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Seroprevalence
- antibodies to Borrelia burgdorferi, IHA; IFA. hunting 

game; South Moravia: CR ....................................................

Serotyping
- Plesiomonas shigelloides; serovars in animals........................

Sex
- cadmium retention, chicken; effect of sex..............................
- goat; Murciano-Granadina breed, acid-base balance; fluid 

balance; effect of sex..............................................................

Sheat fish (Silurus glandis)
- probiotics; Enterococcus faecium; growth rate; 

intestinal microflora, fish nutrition.....................................

Sheep
- extracted rapeseed meal; nitrates; goitrogenic effect; 

supplementation of iodine and selenium; thyroid gland; 
blood; colostrum, milk...........................................................

- grazing; protected teritories; Mohelenská Serpentine 
Steppe; assessment in vegetation; nutritional value, 
toxicity.......................................................................................

- oviduct; oviductal fluid; cellection; cannulation....................
■ oxytetracycline; Tetravct L.A.; Engemycin L.A.; serum 
concentrations; half-life of tetracycline; local tolerance....

- rumen ciliate protozoa; cadmium; effect................................
- sister chromatid exchanges; peripheral lymphocytes
- carbon tetrachloride; vitamin E; selenium; in vitro............
- pasture contaminants; metal-containing emission, 

in vivo; in vitro......................................................................
- strongylid nematodes infection, anthelmintic resistance.

FECK test. EHA; CR.............................................................

Sister chromatid exchanges
- carbon tetrachloride; vitamin E; selenium, in vitro;

- pasture contaminants; metal-containing emission; 
in vivo; in vitro; sheep................... .........................
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tvorba kosti................................................................................ 209
- strongylidni nematody, antihelmintická rezistence; 

FECR test. EHA; ČR.................................................................233
- tepelně opracované maso, specifické proteiny; ELISA, 

termostabilni antigen................................................................ 353
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- erytrocyty; lipidni peroxidacc; in vitro; citlivost, 
anestezie; hypotermic; vliv.....................................................257

- krmné přísady; kyselina mravenči; mravenčan 
vápenatý; náhrada mléka, nutriční a preventivní účinky ...111

- kuřecí brojler
- rozdílná úroveň výživy
- biochemické ukazatele; zmčny..............................................120
- hcmatologické ukazatele; zmčny...........................................121

- retence kadmia, vliv pohlaví; vliv věku; alometrie růstu . 89

Kvasinky
probiotika; alternativa antibiotických a chemických 
krmných aditiv; krmné smčsi; monogastrická zvířata........110

Kyselina mravenčí
- krmné přísady, náhrada mléka; nutriční a preventivní 

účinky; tele; jehně; prase; kuře.............................................. 111

Laktace
- složení mléka; mléčný tuk; mléčná bílkovina, potkan: 

potravinový režim....................................................................141

Látky reagující na kyselinu thiobarbiturovou (TBARS)
- kuřecí erytrocyty; lipidni peroxidace; in vitro; citlivost; 

hypotermie................................................................................ 25 7

Lektinová histochemie
- dýchací cesty; cpitcl, Placebo-inhaler; ultrastruktura; 

králík............................................................................................189

Lidský karcinom
- chromozomálni abnormality; FISH: cylogenctika ...............331

Lipidni peroxidacc
- in vitro
- biochemické markéry; oxidativni stres, cejn velký; 

okoun říční; řeka Labe.................   195
- kuřecí erytrocyty: citlivost, anestezie, hypotermie. 

vliv ................................. .......................................... 257

Lokus STAT5
- genomová organizace; FISH ..................................................281

Lovná zvéř
- protilátky proti Borrelia burgdorferi, jižní Morava: ČR .145

Lymfocyty
- krevní I , blastogenezc I ; bovinní papilomatóza; býk . 177
- periferní I , sesterské chromatidové výměny; ovce

- chlorid uhličitý, vitamin E; selen, in vitro...............  322
- kontaminace pastvy, průmyslová emise: gcnotoxicita; 

in vivo; in vitro........................................................................317

- tepelné ošetřené mléko; syrové mlčko, sereeningové 
testy, validace............................................................................ 201

- pštros, kvalita m , chemické složeni........................................ 122
- tepelné opracované m.; specifické proteiny; druhové 

rozlišení; EL1SA; drůbež; kůň; klokan, potkan...................353
- vepřové m ; masová šťáva; ADV protilátky; stanoveni; 

ELISA..........................................................................................  13

Mebendazol
- anthelmintická rezistence; strongylidni nematody; kůň; 

FCR test; ČR..............................................................................233
- anthelmintická účinnost; mucllcrióza; experimentální 

léčba, mufloní zvěř...................................................................4 5

Mléčná užitkovost
- dojnice 
- poporodní minerální nálev, vliv...........................................115
- sójový extrahovaný šrot: náhrada: upravené řepkové 

výlisky, metabolismus........................................................... 114

Mléčná žláza
- juvenilní m. ž ; apoptóza; polymorfonukleární 

leukocyty; kráva..........................................................................71

Mléko
- bahnice, obsah jodu v mléce; řepkový extrahovaný 

šrot; dusičnany, přídavek jodu a selenu.................................129

- koza: murcijsko-granadské plemeno; acidobazická 
rovnováha; rovnováha tčlnich tekutin; vliv mléčné 
produkce.......................................................................................24 1

- ejekce mlčka; dojeni, změna podmínek dojeni a ustájeni...... 1
- rezidua; antimikrobiální látka, sereeningové testy: 

ověřeni; tepelné ošetření mléka........................................201
- potkan, potravinový režim, mléčný tuk, 

mléčná bílkovina.................................................................. 141

Mlezivo
- bahnice; obsah jodu v mlezivu; řepkový extrahovaný 

šrot; dusičnany; přídavek jodu a selenu................................ 129

Mohelenská hadcová step
- pastva ovci, chráněné územi; hodnoceni vegetace; 

zvýšeni druhové variability; etologické stanoviště...........117

M organella
- Proteus; identifikace, suroviny a potraviny 

živočišného původu, rezistence к antibiotikům................. 171

Mravenčan vápenatý
- krmné přísady: náhrada mléka; nutriční a preventivní 

účinky; tele, jehně; prase; kuře............................................ lil

Mucllcrióza (Muellerius capillaris)
- experimentální léčba, mebendazol, flubendazol; 

mufloní zvčř................................................................................. 45

Mufloní zvěř (Ovis musimon)
- mucllcrióza; experimentální léčba, mebendazol; 

flubendazol..................................................................................  45

Nádor 
- čeleď kočkovitých; cytogenctika, supresor............................ 327

Neutrofily
■ fagocytárni aktivita n.; bovinní papilomatóza, býk . 177
- imunitní funkce; BEAD, heterozygotni krávy.......................337

Okoun říční ^Perca fluviatilis)
- biomarkery; PCB; organochlorové kontaminanty; 

dioxinová toxicita; oxidativni stres; jaterní
mikrosomy; řeka Labe.................................................................. 195

Oligosacharidy mannanů
- probiotika; alternativa antibiotických a chemických 

krmných aditiv; krmné směsi, monogastrická zvířata . .110

Onemocnění meziobratlových ploténck 
- pes: hemilamincktomic; prognóza......................................... 19

Organické chlorované pesticidy (OCP)
- vnější a vnitřní ovzduší, znečištěni; farmy školu a prasat .. .217

Organochlorové bifenyly
- biomarkery; jaterní mikrosomy; cejn velký; okoun 

říční; řeka Labe.......................................................................... 195
- znečištění vody; biomarkery; plotice obecná, jelec 

tloušť; řeka Skalice.................................................................... 5 5

Orgánová diseminacc 
- chlamydia: genitálni infekce; králík........................................... 159

Ostcokalcin
- biomarker; tvorba kosti; kůň.......................................................209

- bachorové ciliáty, kadmium; vliv................................................343
- infekce strongylidnimi nematody, anthelmintická 

rezistence; FECR test; EHA; ČR........................................... 23 3
- oxytctracyklin; Tetravet L.A ; Engemycin L.A.;

sérové koncentrace, biologický poločas 
oxytetracyklinu, lokální snášenlivost......................................83

- pastva, chráněné územi; Mohelenská hadcová slep; 
hodnocení vegetace, nutriční hodnota; toxicita................ 117

- řepkový extrahovaný šrot; dusičnany; strumigenní 
účinek; přídavek jodu a selenu; štítná žláza; krev; 
mlezivo; mléko.......................................................................... 129

- sesterské chromatidové výměny; periferní lymfocyty 
- chlorid uhličitý, vitamin E; selen, in vitro....................... 322
- kontaminace pastvy; průmyslové emise;

genotoxicita, in vivo; in vitro...................................................317
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- vejcovod; oviduktálni tekutina, oděr; kanylace................  153

Oviduktální tekutina 
- vejcovod; odběr o. t; kanylace; ovce........................................ 153

Oxidativní stres
- biomarkery, jaterni mikrosomy; ccjn velký; okoun říční; 

řeka Labe..................................................................................... 195
- biomarkery; znečištěni vody; plotice obecná, jelec 

tloušť; řeka Skalice.................................................................... 55

Oxytetracyklin
- sérová koncentrace; biologický poločas, lokální 

snášenlivost; ovce.......................................................................83

Oxytocin
- sekrece oxytocinu; dojení; změna podmínek dojeni 

a ustájeni; kráva......................................................................... 1

Ozdravování
- Johnova choroba, paratuberkulóza; sérologické vyšetřeni; 

kultivace výkalů; farmy skotu; SR........................................... 61

Paratuberkulóza
- farmy skotu; ozdravováni; zootechnická opatřeni, 

sérologické vyšetřeni; kultivace výkalů; SR .........................61

Parvoviróza
- diagnostika, imunoglobulin IgY; využití; pes.............................. 49

Pastva
- kontaminace pastvy; průmyslové emise; sesterské 

chromatidové výměny, periferní lymfocyty;
genoto.xicita, in vivo; in vitro; ovce ....................... . . 317

- ovce, chráněné území; Mohelcnská hadcová step, 
hodnoceni vegetace, nutriční hodnota; toxicita . . .117

Pes
onemocněni obřadových plotének, hcmilakinektomic, 
prognóza............................................................................................19
parvoviroza psu; diagnostika, imunoglobulin IgY; využiti 49
pes beagle; plicni nematod Filaroides. histopatologické 
nálezy; chovná kolonie psů ...................................... 2 5

Placebo-inhaler
- tracheálni epitel. ultrastruktura; lektinová hislochemie; 

glykokonjugáty; králík ............................   189

Plesiomonas shigelloides
- kmen) izolované ze zvířat, rezistence к antibiotikům, 

produkce ß-laktamäzy .................................................. 261
- sérotypizacc; zvířata.......................................................... 267

Plíce
- plicni buňky; stresové proteiny HSP70;

imunocytochemická reakce; předporážkový stres; prase ... 249

Plicni nematod Filaroides
- pcs beagle; histopatologické nálezy; chovná kolonie psů

Plotice obecná (Rutilus rutilus^
- znečištění vody; biomarkery; PCB; organochlorové 

kontaminanty; РАН. řeka Skalice .................................

Pohlaví
koza; murcijsko-granadské plemeno, acidobazická 
rovnováha; rovnováha tělních tekutin, vliv pohlaví..........24!

- kuře; retence kadmia; vliv pohlaví................................................89

Polární liška (Alopex lagopus)
- chromozomy; psí mikrosatelity; lokalizace; FISH................314

Polycykiické aromatické uhlovodíky (РАН)
- biomarkery; znečištění vody, plotice obecná; jelec tloušť; 

řeka Skalice................................................................................. 5 5
- nitro-РАН; oxy-РАН; vnější a vnitřní ovzduší; znečištěni, 

farm) skotu a prasat.............................................................. 217

Polychlorované bifenyly (P( B)
- biomarkery'; jaterni mikrosomy, cejn velký; okoun řični; 

řeka Labe................................................................................ 195
- vnější a vnitřní ovzduší; znečištěni, farmy skotu a prasat .. 217
- znečištěni vody; biomarkery; plotice obecná; jelec tloušť. 

řeka Skalice...................................................................................5 5

Polymerázová řetězová reakce (PC R)
- Escherichia coli; verotoxiny; diferenciace, sele; tele; ČR ... 39

Polymorfismus
- MSHR gen; různá plemena skotu................................................ 290

Polymorfonukleární leukocyty
- morfologie apoptózy; juvenilní mléčná žláza, kráva ............71

Poporodní minerální nálev
- dojnice; mléčná užitkovost; příjem sušiny; bachorová 

tekutina; hematologické ukazatele; vliv nálevu.................115

Potkan
- potravinový režim; složeni mléka; mléčný tuk; mléčná 

bílkovina ........................................................................ 14 1
- tepelně opracované maso, specifické proteiny, El.ISA; 

tcrmostabilni antigen..............................................................353

- Aujcszkyho choroba.........................................................................13
divoké prase...................................................................................34 7

- ELISA..................................................................................................13
- enzymatické přípravky................................................................. 110
- Escherichia coh ................................................................................39
- farmy prasat ...................................................................................217
- chlorované pesticidy......................  217
- chřipka................................................................................... 347

imunocytochemická detekce......................................................... 5

- krmné přídavky ..........................................................................111
- plíce . . . 249
- polycykiické aromatické uhlovodíky............................... 217

- polychlorované bifenyly . .  217
- probiolika.............................................................................. I l 0
- protilátky ...............................................................................13. 347
- předporážkový stres............................................   249
- Salmonella typhimuríum......................................... 125
- sele......................................................................................... 39, 125
- stresové proteiny HSP70 ................. . . .5, 249
- štítná žláza .. . . . . .......... 118
- struma .. . . 118
- verotoxiny . . ............................. 39
- výkrm . . . .. . 118
- výživa . . . . . 110. I 11
- znečištěni ovzduší......................................................................... 217

Probiotika
- Enterococcus faecium; přírůstek hmotnosti, střevní 

mikroflóra; výživa; sumec velký........................................ 107
- kvasinky; oligosacharidy mannanů. monogastrická

zvířata, výživa; přírůstek; spotřeba krmivá;
stravitelnost živin, alternativa antibiotických 
a chemických krmných aditiv................................................. I I 0

Proteázy
- enzymové přípravky, alternativa antibiotických

a chemických krmných aditiv; krmné směsi; 
monogastrická zvířata................................................................ I 10

Proteus
- Morganella; Providencia; identifikace; suroviny

a potraviny živočišného původu; rezistence 
к antibiotikům . .............................. .............. 171

Protilátky
- ADV; krevní sérum, maso; masová šťáva; ELÍSA; prase..... 13
- Borrelia burgdorferi 
- ELISA; kůň; východní Slovensko, SR................................. 227
- IHA; IFA; lovná zvěř; jižní Morava; ČR.................................145

- CPV-2; vaječný IgY; fécés; krevní sérum; ELISA, 
parvoviróza psů; diagnostika................................................... 49

- Chlamydia psittaci
- bažant, farmovy chov; holub ... ................................. 149
- králík; antispermatické protilátky, intratestikulární 

infekce.......................................................................................163
c hřipka typ A, lidé, chřipka typ B. divoké prase;
hemaglutinačně-inhibični protilátky, Chorvatsko................347
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Providencia
- Proteus; identifikace; suroviny a potraviny živočišného 

původu, rezistence к antibiotikům..................................... 171

Předporážkový stres
- stresové proteiny HSP70; plíce, plicni buňky; prase.............249

Pštros
- maso; kvalita; chemické složeni................................................ 122

Půdní úrodnost
- půdní reakce; nedostatek základních živin; produkce

sušiny; Školní statek Nový Jičín; výživa a zdraví zvířat; 
vliv........................................................................................... 112

Quorum sensing
- bakterie, Vibrio; Salmonella; E. coli, autoinduktor; 

homoserin lakton...................................................................... 181

Redukce glutathionu (GSH)
- kuřecí erytrocyty; lipidní peroxidacc; in vitro; citlivost; 

hypotermie.................................................................................257

Rcspirační vzplanutí
- deficience leukocytů; neutrofily; imunitní funkce; 

heterozygotni krávy................................................................ 337

Rezidua
- antimikrobiálni látka, mléko; sereeningové testy; ovčřeni; 

tepelné ošetření mléka............................................................. 201

Rovnováha tělních tekutin
- koza; murcijsko-granadské plemeno; acidobazická 

rovnováha; vliv pohlaví..........................................................241

Řepkový extrahovaný šrot 
- strumigenni účinek; ovce a jejich potomstvo ........................129

Salmonella typhimurium
- nepatogenni kmen; virulentní kmen; imunitní reakce; 

bezmikrobni selata.................... 125
- quorum sensing, autoinduktor, homoserin lakton . . 181

Sereeningové testy
- Charm AIM-96; Dclvotest SP; ovčřeni testů, tepelné 

ošetřeni mlčka............................................................................201

Sele
- bezmikrobni selata; Salmonella typhimurium; imunitní 

reakce .......................................................................................  125
- Escherichia coli; verotoxiny; shigatoxiny; Shiga-likc 

toxiny; ČR .................................................................................. 39

- přídavek jodu a selenu; řepkový extrahovaný šrot;
dusičnany; strumigenni účinek; obsah jodu; mlezivo; 
mléko; krev; ovce a jejich potomstvo...................................... 129

- sesterské chromatidové výměny; periferní lymfocyty; 
chlorid uhličitý; in vitro; ovce................................................ 322

Sérologické vyšetřeni
- Chlamydia psittaci; protilátky; bažant; farmový chov; 

holub............................................................................................ 149
- - imunodifuzní test; reakce vazby komplemcntu; ELISA; 

ozdravováni; Johnova choroba; paratuberkulóza; SR........ 61

Séroprevalence
- protilátky proti Borrelia burgdorferi; IHA; 1FA; lovná 

zvěř; jižní Morava, ČR.............................................................. 145

Sérotypizace
- Plesiomonas shigelloides; sérovary u zvířat............................ 267

Sesterské chromatidové výměny (SCE)
- chlorid uhličitý, vitamin E; selen; in vitro; ovce......................322
- kontaminace pastvy; průmyslové emise; 

in vivo; in vitro; ovce................................................................317

Skot
- anthelmintická rezistence ............................................................233
- apoptóza...........................................................................................  71
- BLAD............................................................................................... 12a
- bovinni papilomatóza..................................................................... 177

- bovinni rotavirus............................................................................... 3 3
- býk ............................................................................................177, 311
- dojení .................................................................................................... 1
- Escherichia coli.................................................................................3 9
- farmy skotu.............................................................................. 61,217
- hcmatologické ukazatele................................................................116
- chlorované pesticidy..................................................................... 217
- chromozomy............................................................... 304, 308, 311
- imunochromatografická metoda .................................................... 33
- kráva.................................... 1,71, 114. 115, 201, 304. 308, 337
- krmná aditiva................................................................................. 1 1 1
- mléčná užitkovost................................................................. 114, 115
- mléčná žláza ......................................................................................71
- mléko........................................................................................... I, 201
- MSHR gen.........................................................................................290
- ozdravování........................................................................................61
- paratuberkulóza................................................................................. 61
- plemeno.................................................................................. 290, 304
- polycyklické aromatické uhlovodíky........................................ 217
- polymorfonukleární leukocyty..................................................... 71
- poporodní minerální nálev ......................................................... 1 15
- sereeningové testy..........................................................................201
- strongylidní nematody ................................................................233
- tele ............................................................................ 33, 39, 11 1, 116
- verotoxiny.......................................................................................39
- výživa................................................................. 111.1 14, 115, 116
- znečištěni ovzduší......................................................................... 217

Slovenská republika (SR)
- Borrelia burgdorferi; výskyt protilátek; kůň; východní 

Slovensko....................................................................................227
- farmy skotu; Johnova choroba, paratuberkulóza; 

ozdravováni; zootechnická opatření; sérologické 
vyšetření; kultivace výkalů....................................................... 61

Sójový extrahovaný šrot
- náhrada, upravené řepkové výlisky; dojnice; 

metabolismus; mléčná užitkovost.......................................... 114

Stimulační hormon receptor melanocytu (MSHR) 
- polymorfismus; gen MSHR; různá plemena skotu.................. 290

Stresové proteiny HSP70
- játra; imunocytochemická detekce; parazitární invaze;

plíce; plicni buňky; imunocytochemická detekce;
předporážkový stres; prase...........................................................249

Strongylidní nematody
- anthelmintická rezistence; FECR test; EHA; ovce; konč; 

skot; ČR ...................................................................................... 233

Struma
- ovce; potomstvo ovci; řepkový extrahovaný šrot; 

dusičnany; strumigenni efekt...................................................129
- prase; výkrm; upravené řepkové výlisky; strumigenni 

efekt................................................ 118

Střevní mikroflóra
- sumec velký; probiotika; Enterococcus faecium; 

výživa; vliv................................................................................1 07

Sumec velký (Silurus glanis)
- probiotika; Enterococcus faecium; přírůstek hmotnosti; 

střevní mikroflóra; výživa ryb................................................107

Supresor
- cytogenetika, čeleď kočkovitých; nádor...................................327

Suroviny a potraviny živočišného původu
- Proteus; Morganella; Providencia; identifikace, 

rezistence к antibiotikům.........................................................171

Sušina
- příjem sušiny, dojnice; poporodní minerální nálev; vliv 

nálevu........................................................................................... 115

Štítná žláza
- ovce; potomstvo ovcí; řepkový extrahovaný šrot, 

dusičnany; funkční parametry š. ž..........................................129
- ■ prase; výkrm; upravené řepkové výlisky; hmotnost š. ž ...118
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Švýcarské eringerské plemeno 
skol; X chromozom>; inaktivace ...............................

Tele
- bovinní rotavirus; detekce; ICT; protilátky, vaječný 

žloutek........................................................................................
- Escherichia coli; verotoxiny; shigatoxiny; Shiga-like 

toxiny; ČR ................................................................................
- hnědé uhlí, huminové kyseliny, směs uhlí a kyselin, 

zkrmováni; přírůstek; hematologické ukazatele, 
acidobazická rovnováha.......  .. ......................

- krmné přísady; kyselina mravenčí; mravenčan vápenatý; 
náhrada mléka; nutriční a preventivní účinky..........

Termostabilní antigen
- tepelně opracované maso; ELISA; druhové rozlišení; 

drůbež, kůň, klokan, potkan...................................................

Test líhnutí larev z vajíček (EHA)
- in vitro; anthelmintická rezistence; detekce; strongylidni 

nematody; ovce; kůň; skol; ČR.........................................

Test nepřímé imunofluorescencc (IFA) a nepřímé 
hemaglutinace (1HA)
- protilátky proti Borrelia burgdorferi; lovná zvěř; 

jižní Morava. ČR................................................................

lest redukce počtu vylučovaných vajíček (FECR) 
in vivo; anthelmintická rezistence, detekce; strongylidni 
nematody; ovce; kůň; skol; ČR..........  . .

Tetravet L.A.
prodloužený účinek; oxytetracyklin; sérové koncentrace 
a biologický poločas oxytctracyklinu; lokální 
snášenlivost, ovce....... ..............................................

- dioxinová toxicita
- biomarkery; jaterni mikrosomy; cejn velký; 

okoun říční; řeka Labe . . . ..
biomarkery ; znečištění vody , ploticc obecná, jelec 
tloušť; řeka Skalice. . .. . . .

- genotoxicita; kontaminace pastvy, průmyslové emise, 
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