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OCCURRENCE OF ANTIBODIES TO THE SPERMS IN BLOOD SERA
OF BULLS AND BOARS

VYSKYT PROTILATEK PROTI SPERMIIM V KREVNIM SERU BYKU
A KANCU

Z. Zraly, J. Bendova, M. Sisak, 1. Diblikova, D. Svecova, A. Zajicova, Z. Véinik

Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: Blood scra obtained from 2 064 bulls randomly selected in artificial insemination stations and bull rearing
stations were examined for the presence of autoantibodies to the sperms (AbS) using the developed enzyme-linked immuno-
sorbent assay (ELISA). At serum dilution | : 40 the incidence of positive bulls was 26.7%. In individual investigation periods
the incidence of AbS ranged between 9 and 39.7%. In a set of 586 bulls the presence of antibodies to Chlamydia sp. was
detected in blood sera in 32.1% by a micromethod of complement binding. The possibility of involving genital infection as
one of several factors taking part at the development of AbS is discussed. Examination of blood sera of 981 boars for the
presence of AbS by ELISA method revealed positivity only in 7.74%.

bull; boar; autoantibodies to the sperms; enzyme-immunoanalytical method

ABSTRAKT: Krevni séra ziskand od 2 064 byki nihodné vybranych z inseminacnich stanic a odchoven plemennych byka
byla vySetiena na pritomnost autoprotilatek proti spermiim (AbS) vyvinutou enzymoimunoanalytickou metodou (ELISA).
Vyskyt pozitivnich bykd pri fedéni séra | : 40 ¢inil 26.7 %. V jednotlivych obdobich sledovani se incidence AbS pohybovala
mezi 9 az 39,7 %. U souboru 586 bykl byla zjisténa v krevnim séru piitomnost protildtek proti Chlamydia sp. mikrometodou
vazby komplementu v 32,1 %. Je diskutovina moZnost uplatnéni genitdlni infekce jako jednoho z mnoha faktor pfi vzniku
AbS. Vysetienim krevniho séra 981 kanci ELISA metodou na piitomnost AbS byla zjisténa pozitivita pouze v 7,74 %

pfipadu.

byk; kanec; autoprotilitky proti spermiim; enzymoimunoanalytickd metoda

INTRODUCTION

The development of artificial insemination (AI) un-
derlined the role of breeding males in animal husbandry
as the carriers of both positive and negative characters.
For these reasons it is necessary that the breeding male
guarantees not only high performance but also good
health, stability of internal milieu, regular reproduction
and good adaptability (Véznik and Svecova,
1992). The problems concerning spermatology and an-
drology require an increasing attention, as stated by
Rodrigues-Martinez et al. (1996) who lay the
emphasis on the need of quality prediction of ejaculates
prior their use for long-term preservation, and in Al
practice. Evaluation of functional level of the breeding
male made so far consisted of the evaluation of sper-
miogenic and endocrine activity of testicular paren-
chyma. Examinations should include also the assess-
ment of selected immunological indices which might
have a negative impact, as a complex evaluation of all
the indices is a prerequisite of an effective assessment
of breeder’s quality for its further use.

VET. MED. - CZECH, 43, 1998 (5): 137-144

One of the immunological factors are antibodies to
the sperms (AbS). Sperms and their precursors show
relatively strong antigenic traits. Under physiologic
conditions the antigenic structures of sperms and their
precursors are divided from immunocompletent cells
by a hematogenital barrier Johnson, 1973). Changes
in the barrier functions or increased activity of the im-
mune system are essential factors involved in the for-
mation of AbS.

In human medicine formation of AbS is one of the
most carefully examined problems of reproductive im-
munology taking part at the fertilization process
(Benet-Rubinat et al, 1991; Nouza et al,
1992 and others). Immunity response can be either lo-
cal, reduced to a certain part of the genitals, or general
which includes blood-circulating antibodies. In this re-
spect most of the published research concerning immu-
nological impacts on fertility have been performed in
humans and on laboratory animals. Papers on the im-
portance of AbS in relation to infertility of farm ani-
mals are sporadic (Fayemi et al,, 1992). Objective
of the study was to develop and test the method of AbS
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diagnostics in blood sera of bulls and boars so that it
could be used in animals kept in artificial insemination
stations of bulls and boars, and rearing stations of bulls.

MATERIAL AND METHODS

Experimental animals

Incidence of AbS has been monitored in the total of
2 064 bulls (12 to 72 months old) randomly selected in
bull rearing stations and artificial insemination stations
in the period 1994-1997. Blood sera of 433 bulls from
14 locations, of 526 bulls from 5 locations, of 515 bulls
from 8 locations, and 590 bulls from 8 locations have
been examined in 1994-1997, respectively. Incidence
of AbS in blood sera has been assessed only at serum
dilution 1 : 40 in 1994 and 1995, in the following two
years differentiation of titre levels has been done. In
590 bulls a simultaneous examination for the detection
of antibodies to Chlamydia sp. has been performed in
1997. A set of 981 breeding boars (10-55 months old)
from 20 different artificial insemination has been ex-
amined for the incidence of AbS as well as for the
presence of antibodies to Chlamydia sp. The obtained
sera had been kept at —18 °C until further use.

Preparation of bull sperm antigen

Bull’s ejaculate of a desired quality (minimum con-
centration 1.2 mil/mm? sperms, motility 60%, 80%
normal sperms) was centrifuged at 500 G for 5 min to
separate the sperms from seminal plasma. One ml of
resuspended sperms was in a phosphate buffer (PBS,
pH 7.2) diluted with 9 ml PBS, shaked and centrifuged
under the same conditions as above. After the final
decantation the sperms were resuspended in 4 ml of
PBS and stored shortly at 4 °C. For antigen extraction
a 1 ml sample of washed sperms diluted with 9 ml PBS
was used. The sample was exposed to an ultrasound of
frequency 20 kHz, in a bath WG 160/320 TA (Tesla,
Czech Republic) for 5 min. Then the suspension was
centrifuged at 500 G for 10 min. Basic dilution of the
antigen was obtained by addition of 0.5 supernatant
into 4.5 ml of binding buffer (5 g NaHCOx/1 | distilled
water, pH 8.6).

Binding of antigen on the microtitre plate wall

The obtained antigen was diluted with a binding buffer
1 : 50, then SO pl was pipetted into the wells of microtitre
plate P for ELISA tests (Gama, Czech Republic) and in-
cubated at 37 °C for 2 h. Unbound antigen was sucked
out and the plates were left to dry. The plates with bound
antigen were kept at 4 °C until analysing.

Determination of AbS in bull’s blood sera by ELISA

The plates with bound antigen were twice washed
with a washing solution (0.5 g Tween 20/1 1 working
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solution PBS). Working solution was prepared by dilu-
tion of 50 ml stock solution PBS with 950 ml of dis-
tilled water. Stock solution consists of 80 g NaCl, 29 g
Na,HPO,.12 H,0, 2 g KH,PO,, 2 g KCl into 500 ml
distilled water.

200 pl of a thinning solution (0.5 g lactate albumin
hydrolyzate/100 ml washing solution) were pipetted
into the row A of a microtitre plate, and 100 pl into the
other ones. Then 5 pl of the examined serum was pipet-
ted into the row A of the plate in the following se-
quence: into the column 1 only thinning solution for
the detection of nonspecific reactions, into the column
2 negative control sera, into the column 3 positive con-
trol sera followed by unknown samples. From this ba-
sic dilution 1 : 40 gradual dilutions 1 : 80, 1 : 160 and
1 : 320 were obtained by transfer of 100 ul into another
row. Incubation of the diluted samples was performed
in a humid chamber at the laboratory temperature for
90 min. Negative sera were obtained from young bulls
and heifers up the age of 6 months. Positive sera were
obtained from bulls and heifers immunized with bull
sperms.

After incubation the plate was washed three times in
arinsing solution and was reincubated with 100 pl/well
of swine immunoglobulines against bovine ones la-
belled with peroxidase (SWAB x Px, dilution 1 : 1200,
Sevac, Czech Republic) in a humid chamber at the
laboratory temperature for 60 min.

Into the well, washed three times, 100 pl/well of
substrate — 38 mg of 5-aminosalicylic acid (Fluka)/
/10 ml of distilled water with 1 ml 0.07% hydrogen
peroxide was pipetted. Substrate solution was prepared
immediately prior the use. Incubation was done at the
laboratory temperature for 45 min.

Absorbance measurement

Colour intensity of individual wells was measured
after finishing the incubation using a photometer iEMS
reader MF (Labsystems, Finland) at wave length
492 nm and evaluation was done by means of a com-
puter program Genesis.

Interpretation of the results

As positive reactions were considered the samples
of examined sera in which the absorbance values were
more than two-fold higher compared with negative
control sera. Intraassay variation coefficient was ob-
tained by repeated examination (11x) in different dilu-
tions of positive and negative sera. Interassay variation
coefficient was obtained from 5 examination series of
positive and negative samples in different dilutions per-
formed within one week. Variation coefficients were
calculated using the program STAT Plus (Matou§-
kova et al, 1993). Reproducibility of the determi-
nation expresses the level of repeatability for the
method (100% minus variation coefficient).

VET. MED. - CZECH, 43, 1998 (5): 137-144



ELISA method for the detection of AbS in blood sera
of boars

Development and testing the method was similar to
that in ELISA for the detection of AbS in blood sera
of bulls. Boar’s sperms from ejaculates of a desired
quality (minimum concentration 300,000/mm?; 70%
normal sperms, motility 60%) were used as an antigen.
Further procedures were the same as above except the
conjugate used. In this case rabbit antiswine immuno-
globulines labelled with peroxidase (RASw x Px, dilu-
tion 1 : 1200; Sevac, Czech Republic) were used.

Immunoperoxidase assay (IPAMA)

The basis and method of the assay is the same as
ELISA method except some differences. The sperms
(200 000/mm*) as an antigen were, following a smear,
fixed on a slide using frozen solution methanol — ace-
tone (1 : 1). Incubation periods are shorter than in
ELISA: 30 min for a serum, 45 min for a conjugate and
from 5 to 60 min for a substrate. Diaminobenzidine
(Lachema, Czech Republic) was used as a substrate at
a dose 8 mg/20 ml of a working solution PBS, prior to
use of the solution 20 pl of concentrated hydrogen per-
oxide was added. All washing procedures are the same
as in ELISA. The brown colour of acrosome or other
sperm parts in the patch of the tested serum is com-
pared with the positive and negative controls using
light microscopy. Regarding a limited applicability, the
IPAMA assay was used only for the visualisation of the
AbS reaction with sperms using scanning electron mi-
croscopy (SEM). Conventional methods of fixation, de-
hydration, drying in a critical point with liquid nitrogen
and gold plating (Polaron Equipment Ltd., England)
were used. Assessment of the reactions was done by
a scanning electron microscope (Tesla BS 300, Czech
Republic).

Detection of antibodies to Chlamydia sp.

With regard to a large number of the examined sera
a micromethod of complement binding (RVK) was
chosen based on the described techniques (Sever,
1962). A genus specific antigen Chlamydia psittaci for
RVK (Bioveta, Ivanovice na Hané, Czech Republic)

was used. Blood serum dilution 1 : 20 was regarded as
a positive finding.

Evaluation of the results

Basic statistical characteristics were set up from the
obtained data. To evaluate the significance of differ-
ences in the examined indices, current statistical meth-
ods as Chi-squared test and the difference test of two
relative values were used by means of a computer pro-
gram STAT Plus v.1.10 (M atou$kova etal., 1993).

RESULTS AND DISCUSSION

Two enzymeanalytical methods (ELISA) for the de-
tection of antibodies to the sperms (AbS) in blood sera
of bulls and boars have been developed in the course
of the investigation. The method is based on a sand-
wich titration of AbS present in the tested serum, which
react with an antigen obtained from the suspension of
washed sperms, bound on the wall of a microtitre plate.
Following incubation and washing, the bound anti-
bodies were detected with labelled antiglobulines and
a substrate. Reaction intensity was measured by a pho-
tometer. At the repeated examinations of positive and
negative bovine control sera the following parameters
of the method have been obtained (Fig. 1). The values
of intraassay variation coefficients, after dilution of the
negative sera, ranged between 7.27 and 20.3%, and
between 5.96 and 11.8% in positive sera, which guar-
anteed the reproducibility of the results from 79.7 to
94.04%. Interassay variation coefficients ranged be-
tween 11.2 and 23.5% and 8.43 and 11.5% for negative
and positive sera, respectively (Tab. I). In ELISA de-
termination of AbS in blood sera of boars the intraassay
reproducibility was 80.76 to 96.21% for negative and
positive sera, and interassay reproducibility ranged be-
tween 75.5 and 88.39%. The obtained results revealed
that the developed ELISA method for the detection of
ADbS in blood sera of bulls and boars offered a sufficient
reproducibility and was comparable with other methods
mentioned by Wolff and Schill (1985), Fayemi
et al. (1990), who used the second antibody labelled either
by alcalic phosphatase or biotin and streptavidin peroxi-
dase and the corresponding substrates.

. Reproducibility of the results of AbS determination in blood sera of bulls using ELISA method

Positive serum Negative serum
. Intraassay Interassay Intraassay Interassay
Titre variation Reproducibility | variation | Reproducibility | variation | Reproducibility | variation | Reproducibility

coefficient (%) coefficient (%) coefficient (%) coefficient (%)

(%) (%) (%) (%)
1:40 11.80 88.20 11.50 88.50 F27 92.73 15.80 84.20
1: 80 8.56 91.44 9.27 90.73 9.06 90.94 11.20 88.80
I 160 5.96 94.04 10.40 89.60 10.24 89.76 15.90 84.10
1:320 9.60 90.40 8.43 91.57 20.30 79.70 23.50 76.50

VET. MED. - CZECH, 43, 1998 (5): 137-144
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1. Results of the repeated determination of AbS in blood sera of bulls using ELISA method

In the period of four years ELISA method was used
for examination for 2 064 bull’s blood sera of which
552 (26.7%) were positive at serum dilution 1 : 40.
Incidence of antibodies to the sperms in individual
years of the investigation is shown in Fig. 2 and Tab. II.
The findings of positive titres ranged between 9.01 and
39.66% over the investigated period. Regarding the fact
that there are only scarse information in the literature
on the incidence of antibodies in bulls, data on the
frequency of these antibodies in boar’s population
(Fayemi et al., 1992) can be used for basic orienta-
tion. The authors found out in swine herds 22% of
animals positive to AbS in blood sera, and in boars
aged more than 13 months 39% of positive animals
were found. In our investigations higher incidence of
bulls with AbS was found especially in 1995 and 1997.
No significant difference was observed in the incidence
of positive animals kept in artificial insemination sta-
tions and bull rearing stations (25.4 and 28.3%). The
analysis of AbS titres performed in a set of animals in
1996 and 1997 revealed that at serum dilution [ : 40
the findings were 68 and 61.1%, respectively. The titres
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1 : 80 were found in 12 and 27.3%, respectively;: the
titres 1 : 160 in 5.3 and 9.0%, respectively; and the
titres 1 : 320 in 14.7 and 2.6%, respectively. Although
Husted and Hjort (1975) did not find a strict cor-
relation between blood sera titres and seminal plasma
titres, higher titres were always detected in blood serum
which supports their assumption that only after obtain-
ing a certain level, the AbS can transsudate into the
seminal plasma. The binding of AbS on the surface of
sperm antigenes might result in agglutination of the
sperms, inhibition of metabolic processes, reduced mo-
tility, disability of sperm penetration into the oocyte,
and enhanced embryonal mortality (Bronson et al,,
1984). The effect of an antibody depends on its speci-
fity to autoantigenes which are in different sperm parts.
Figs. 3 and 4 show the binding of an antibody to the
sperm at the immunoperoxidase assay using a scanning
clectron microscope when in a positive serum the reac-
tion with sperm acrosomes is apparent.

The presence of AbS is a reaction of different im-
munity response that can lead, in dependence on an
isotype, antibody specifity and a titre, to a changed

VET. MED. - CZECH, 43, 1998 (5): 137-144
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1. Incidence of AbS in blood sera of the investigated bulls
1994 1995 1996 1997
No % No Y No. %o No. %
Negative 322 74,36 179 34,03 278 53.98 156 26,44
Dubious 72 16,63 143 27.19 162 31.46 200 33.90
Positive 39 9,01 204 38,78 75 14,56 234 39.66
Total 433 526 515 590

sperm function (Bronson et al., 1984). The sperms
are autoimmunogenic especially because their common
development is performed behind the haematotesticular
barrier and that the development is delayed regarding
the creation of tolerance to their own antigenes.
Johnson (1973) stated that the barrier between
blood and testes is created by firm connections in Ser-
toli’s cells which divide the seminiferous tubules into
basal and adluminal parts. This barrier 1s reduced or is
ng in rete testis and vasa efferentia (locus minoris
resistentiac) from where the antigenic components can
come out or the cells of the immunity system can come
in. Generally, the autoantibodics are formed at in-
creased immunity reaction of an organism or damage
of the above barrier (Haas and Beer, 1986). Primar-
ily AbS can be formed following inflammations of both

infection and noninfection origin (high and low tem-
perature, trauma) or secondary by obstruction of tes-
ticular efferent ducts.

VET. MED. —~ CZECH, 43. 1998 (5): 137-144

The mentioned facts revealed that genesis of AbS is
of polyfactorial character. Variations in the incidence
of AbS in the investigated sets can be due to a series
of effects. Retrospective analysis of climatological data
in one artificial insemination station of bulls showed in
individual years great differences in the average daily
air temperature, and in the number of summer and
tropical days. Heat stress affects significantly the ther-
moregulatory mechanisms of testes which results in im-
paired quality of ejaculate and functional changes of
haematosteticular barrier. Different resistence of the
breeds and their cross-breeds to thermal stress was de-
termined by Johnson et al. (1963) and others. An-
other factor could be the change in age and breeding
structure of the bull’s herd and their including into
insemination. Poor nutrition of the breeding animals
can also take part in the formation and incidence of
AbS. Palan and Naz (1996) found a significant
correlation between the concentration of B-carotene in
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lminunoperoxida.se

1. Staustical evaluation of AbS incidence in the groups of chlamydia-negative and chlamydia-positive animals

N No. of ‘negative Dubious Positive
Group of animals . ined
examined No o, No % No. Yo
Chlamydia-negative 225 96 42.67 68 30.22 61 27.11
Chlamydia-positive 204 41 20.10 71 34 80 92 45.10

Test x°

in frequencies

highly significant differences

non-significant differences in
frequencies

highly significant differences
in frequencies

seminal plasma and the level of AbS titre in men. In
our investigations (Zraly et al., 1997) with experi-
mental load of bulls with nitrates, formation of AbS in
blood sera has been observed two months after the on-
set of increased intake.

Fig. S shows the results of serological examination
of bulls for the detection of antibodies to chlamydia.
The titre | : 20 was considered as a positive reaction,
the incidence of positive findings was 32.1%. In
chlamydia-positive bulls 45.1% of AbS positive ani-
mals were detected, and in the group of chlamydia-
-negative bulls 27.1% of AbS positive were detected.
The differences among the findings are highly signifi-
cant (P < 0.01, Tab. TII). The above findings confirm
the previous asymptomatic contact of animals with in-
fection agent and suggest a possible involvement of
genital infection in AbS formation (Munoz and
Witkin, 1995).

ELISA method was used for examination of 981
blood sera of boars from artificial insemination sta-
tions, of which 76 animals (7.74%) showed positivity
to AbS at dilution | : 40, 114 (11.63%) animals were
dubious and 791 (80.63%) negative. The frequency and
distribution of titres in the whole set were as follows:
1:40-1.9%,1:80-23%,1:160-1.4% and 1 : 320
—2.1%. The recorded prevalence of AbS was low com-
pared with the results published by Fayemi et al.
(1992). High incidence of AbS is considered by the
above authors as a result of impairment of testes hy
frost during the winter period in the state of Minnesota
as many of the boars are housed in a free range. The
presence of antibodies to chlamydia was detected in
3.33% of animals and it is assumed that their hypotheti-
cal importance in AbS formation is significantly lower
compared with bulls.

The assays used so far for AbS detection are not able
to distinguish between the binding of clinically signifi-
cant and insignificant antibodies. However, the above
results confirm a possible involvement of immunobi-
ological impacts on the quality of reproductional func-
tions of breeding animals. Further investigation should
be oriented to defining the effects of AbS on functional
characteristics of ejaculate and a consequent fertility.
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FOLLICULAR DEVELOPMENT DURING THE PROGESTERONE
THERAPY OF OVARIAN ACYCLICITY AND OVARIAN CYSTS
IN COWS

FOLIKULARNI VYVOJ BEHEM LECBY OVARIALNI ACYKLIE
A OVARIALNICH CYST U KRAV PROGESTERONEM

R. Dolezel, S. Cech, J. Zajic

Faculty of Veterinary Medicine, University of Veterinary and Pharmaceutical Sciences,
Brno, Czech Republic

ABSTRACT: Follicular development in cows is characterized by the cyclic growth and atresia of antral follicles in 7-10 days
interval — follicular waves. Dominant follicle is selected during follicular wave and periodically it undergoes atresia or
ovulation. Continual administration of low doses of progestagens commonly used for induction or synchronization of estrus
in cows lead to the prolonged growth and maintenance of the dominant follicle. Application of oestradiol supports luteolytic
cffect of the treatment. Estrus and ovulation occurrs 2-4 days after the treatment. It was suggested that progestagen treatment
in cows with ovarian dysfunction would have a similar effect and it would prolong the growth and increase maturity of the
dominant follicle which could respond to gonadotropin rebound effect and ovulate there after. Twenty cows with ovarian
acyclicity (experimental group A) and 25 cows with ovarian cysts (experimental group C) 50-100 days after parturition were
included to the experiment. Cows were treated with progesterone intravaginal device (PRID, Sanofi) for 12 days. Ultrasound
examination of the ovaries was performed on the day of PRID insertion (day 0), following 3, 6, 9, 12, 15, 17 and 25 days
after. Samples of milk were obtained for determination of progesterone by RIA on day 0, 15 and 25. Various changes were
found in ovarian cysts during PRID treatment in group C: e.g. cysts persisted without any response or they underwent
luteinization, in some cases they became large or smaller and/or disappeared. The number of small follicles (4-6 mm) varied,
the number of medium follicles (7-10 mm) decreased while the number of large follicles (> 10 mm) increased in group A
as well as group C during treatment (Figs. | and 2). The dominant follicles grew slowly and persisted during treatment.
Ovulation occurred in 14 (70%) and 16 (64%) cows until day 5 after treatment and corpus luteum was found in 12 (60%)
and 13 (72%) cows on the day 13 after the treatment in groups A and C. Average concentrations of milk progesterone on
day 13 after PRID removal in the groups A and C were 5.6 + 5.23 and 6.2 * 7.12 ng/ml (Tabs. I and II). The results confirm
our hypothesis that response of the ovarian follicles to progestagen treatment in most of the cows with ovarian dysfunction
is comparable with the cyclic cows. Then PRID application for 12 days represents alternative method of the treatment of
ovarian acyclicity and ovarian cysts.

cow; ovarian dysfunction; PRID; follicles; ovulation; corpus luteum; progesterone

ABSTRAKT: U 20 krav s ovaridlni acyklii (pokusnd skupina A) a 25 krav s ovaridlnimi cystami (pokusna skupina C) 50 aZ
100 dni po porodu byl sledovan ucinek dvandctidenniho o3etfeni progesteronovym intravagindlnim téliskem (PRID) na
folikularni vyvoj a nastup pohlavniho cyklu. Kravy byly sonograficky vySetfoviny v den zavedeni PRID (0. den), dale 3.,
6..9., 12, 15., 17. a 25. den po oSetfeni. Vzorky mléka ke stanoveni koncentrace progesteronu RIA metodou byly odebréiny
v den 0, 15 a 25. Ve skupiné C zmény na ovaridlnich cystich v prib&hu oSetfeni PRID byly zna¢né variabilni. Cysty
perzistovaly beze zmén nebo podléhaly luteinizaci, v nékterych pfipadech se zvétSovaly nebo se zmenSovaly a zanikaly. Na
vaje¢nicich krav obou pokusnych skupin v prib&hu osetfeni pocet malych folikuli (4 aZ 6 mm) kolisal, pocet stfedné velkych
folikult (7 aZ 10 mm) se sniZoval pfi soufasném zvySovani poétu folikuld velkych (> 10 mm). Dominantni folikul, ktery se
vyvinul pfed nebo v pribéhu ofetfeni, perzistoval do konce oletfeni. Ovulaci do 5. dne a Zluté télisko 13. den po oSetieni
vykdzalo v pokusné skupiné A 14 (70 %) a 12 (60 %) krav, v pokusné skupin& C 16 (64 %) a 18 (72 %) krav. Primérné
koncentrace progesteronu 13. den po oSetfeni v pokusnych skupinich A a C byly 5,6 + 5,23 a 6,2 * 7,12 ng/ml. Vysledky
ukazuji, Ze odpoveéd folikularni populace na dvandctidenni o3etfeni PRID u velké &asti krav s ovaridlni acyklii nebo ovarial-
nimi cystami je obdobnd jako u jalovic ¢ krav cyklujicich. Pfedstavuje perzistenci dominantniho folikulu po dobu o3etfeni,
jeho ovulaci do 5. dne po oSetieni a naslednou lutedlni fazi. Nékolikadenni oSetfeni gestageny tak pfedstavuje alternativni
1é¢bu ovaridlnich dysfunkci u krav.

kriva; ovaridlni dysfunkce; PRID; folikuly; ovulace; Zluté télisko; progesteron
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UvVOD

Za fyziologickych podminek folikuldrni vyvoj na
vajecnicich pohlavné zralych jalovic a krav pfedstavuje
neustale se opakujici vyvoj a zanik nékolika antralnich
folikulli oznalujici se jako folikularni viny. Folikularni
vina zahrnuje frontalni rast dvou az Sesti antralnich
folikula do velikosti 6 aZ 8 mm, selekci tzv. dominan-
tniho folikulu, jeho dalSi vyvoj pfi soudasné atrézii
a zaniku folikuld ostatnich, tzv. subordinaénich. Domi-
nantni folikul obvykle dosahuje priméru 16 az 22 mm
a ovuluje nebo atretizuje, zanikd a nastupuje nova foli-
kularni vina (Pierson a Ginther, 1987; Savio
aj., 1988; Sirois a Fortune, 1988; Ginther
aj., 1989). Kromé& pokrotilé brezosti folikularni viny
probihaji v 7 aZz 10dennim intervalu po celou repro-
dukéni fazi zivota zvifete. Tento folikularni vyvoj je
fizen hypofyzarnimi gonadotropiny spolu s intraova-
rialnimi faktory, které svymi endokrinnimi, parakrinni-
mi a autokrinnimi u¢inky moduluji vlastni icinek go-
nadotropind (Driancourt, 1991; Fortune aj.,
1991; Lucy aj, 1992; Ginther aj., 1997). Uvede-
né dynamické zmény ve folikularni populaci tak neu-
stale méni schopnost odpovédi vajecniki na rozli¢né
cilené hormondlni zasahy a jsou jednou z pFi¢in nestan-
dardnich vysledkt indukce ¢i synchronizace fije u ja-
lovic a krav (Kastelic aj., 1990; Savio aj., 1990).
Jednim ze zasaht do ovarialni funkce s cilem indukce
& synchronizace fije bez zavislosti na aktudlnim stadiu
folikularniho vyvoje je nékolikadenni aplikace nizkych
davek gestagenu, v inicidlnim stadiu v kombinaci s es-
trogeny. Toto oSetfeni provadéné nejcastéji depotnimi
preparaty ve formé intravagindlnich télisek nebo pod-
koZnich implantitd synchronizuje nejen pohlavni cyk-
lus, ale i folikularni viny. O3etfeni zpisobuje luteolyzu
a zastaveni nové vzniklé &i pfetrvavajici folikularni vi-
ny ve fazi dominance, v pribéhu které perzistuje domi-
nantni folikul aZ do 2. az 3. dne po oSetfeni, kdy ob-
vykle ovuluje (Sirois a Fortune, 1990; Savio
aj.,, 1993; Burke aj., 1994; Bo aj., 1995; Hanlon
aj., 1997). Zmény jsou zaloZeny na luteolytickém
ucinku estradiolu a inhibici hypofyzarni sekrece go-
nadotropinu aplikovanymi steroidy, po které odraz-
nym ucinkem nasleduje vyrazné zvySeni jejich sek-
rece stimulujici dozréani perzistujiciho dominantniho
folikulu a jeho ovulaci (Mee aj., 1991; Adams aj.,
1992).

PonévadZ v pfipadech ovaridlni acyklie i ovarial-
nich cyst u krav lze sonografickym vy$etfenim béZné
prokazat folikularni populaci v rozli¢ném stadiu vy-
voje, rozhodli jsme se ovérit, zda lze aplikaci exo-
genniho progesteronu obdobnym mechanismem
ovlivnit ovaridlni aktivitu i v pfipadech téchto ova-
ridlnich dysfunkci. Konkrétnim cilem nasi prace bylo
sledovani dynamiky folikuldarniho vyvoje v prabéhu
ofetieni progesteronovym intravaginalnim téliskem
s hodnocenim ovulace a nasledujici lutealni faze po-
hlavniho cyklu u krav s ovariélni acyklii a ovarialni-
mi cystami.

146

MATERIAL A METODY

Prvni pokusnou skupinu zviiat tvofilo 20 krav (kfi-
zenky Ceského strakatého skotu se skotem holStyn-
skym) s ovarialni acyklii 60 az 100 dna po porodu.
Sedmnact z nich vykazovalo pii sonografickém vyset-
feni vajecniku priznaky prabéhu folikularnich vin (pfi-
tomnost nékolika folikuli nad 4 mm v priméru, ze kte-
rych minimélné jeden piesahl 7 mm), u tiech byly
vajeniky zcela klinicky neaktivni (stabilni pritomnost
nékolika folikull nepfesahujicich 4 mm v priméru).
Druha pokusna skupina zahrnovala 25 krav obdobného
plemene 50 az 100 dni po porodu s ovaridlnimi cysta-
mi rizného charakteru (perzistujici anechogenni struk-
tury s rtzné silnou sténou a vice jak 25 mm v pramé-
ru). Kravy byly ustijeny na Ctyfech komerénich
mlécnych farmach a dvakrat denné byly kontroloviany
na priznaky fije.

Po dvodnim klinickém vySetieni byly kravy ofetie-
ny intravaginalnim progesteronovym téliskem (PRID,
Sanofi), obsahujicim 1,55 g progesteronu a kapsli
s 10 mg estradiol benzodtu, po dobu 12 dni. Zmény na
vajecnicich byly sledoviny transrektilni sonografii za
pouziti 5 MHz rektdlni sondy (Aloca 500) pied oSetie-
nim v den zavedeni PRID (den 0) a déle 3., 6., 9., 12.,
15., 17. a 25. den po oSetfeni. Pii hodnoceni jsme roz-
delili folikularni populaci na folikuly malé (4 az 6 mm),
stiedni (7 az 10 mm) a velké (> 10 mm). Za dominantni
byl povaZovin folikul presahujici 8 mm v priméru
(Laurincik aj, 1991), ktery byl minimaln¢ o 2 mm
vétsi nez folikuly ostatni. Ve druhé experimentalni sku-
piné byly navic hodnoceny zmény na ovaridlnich cys-
tach. U krav po oSetieni byly dvakrat denné zjistoviny
piiznaky fije. Vzorky mléka ke stanoveni koncentrace
progesteronu RTA metodou byly odebriny 0., 15. a 25.
den. Sest krav z prvni a sedm krav ze druhé pokusné
skupiny se zietelnymi piiznaky fije do 5. dne po oSet-
feni bylo inseminovano. Diagnostika biezosti byla pro-
vedena sonograficky 23. az 30. den po inseminaci.

VYSLEDKY
Pokusni skupina A

U acyklickych krav dominantni folikuly, které se na
vajeCnicich objevily pfed nebo v pribéhu osetieni
PRID, perzistovaly, pomalu rostly a u 14 (70 %)
2. 20 acyklickych krav ovulovaly do 5. dne od vybaveni
PRID. U dvou krav v tomto terminu k ovulaci nedo§lo.
Zastoupeni folikult raznych velikostnich skupin v pra-
beéhu oSetieni PRID ukazuje obr. 1. Zfetelné priznaky
fije do 5. dne po oSetfeni byly zaznamenany u osmi
sledovanych krav. Po ovulaci typickou lutedlni fazi po-
hlavniho cyklu se zvySenou koncentraci progesteronu
a vyskytem zlutého téliska 13. den po oSetieni vykaza-
lo 12 (60 %) krav. Ze Sesti inseminovanych krav se
zietelnymi priznaky Fije do péti dnu po oSetfeni zabiez-
ly dvé kravy. Primérné koncentrace progesteronu
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v mléce 0., 15. a 25. den sledovani jsou uvedeny
v tab. L.

I. Pramérnd koncentrace progesteronu v mléce (ng/ml) pred a po
odetieni PRID u acyklickych krav (n = 20) - Average progesterone
in milk (ng/ml) before and after the treatment with PRID in acyclic
cows (n = 20)

Pfed oetfenim' 3 dny po odetieni® | 13 dni po oSetieni’

0,5+ 0,78 0,4 + 0,55 5.6 523

2 3
"before treatment, 3 days after treatment, " 13 days after treatment

Ze (i krav nevykazujicich pfiznaky prubéhu foliku-
larnich vin pfed oSetfenim nebyl dominantni folikul
prokdzan u jedné, u dalSich dvou béhem oSetfeni se
vyvinul, avSak zahy zatretizoval. U zadné z téchto krav
nebyla zjisténa ovulace do 5. dne, ani pfitomnost lu-
tealni struktury nebo zvySeni koncentrace progesteronu
13. den po o3etieni.

Pokusna skupina C

Zmény na ovaridlnich cystich béhem oSetieni vyka-
zovaly znaCnou variabilitu. Cysty perzistovaly beze
zmén nebo podléhaly luteinizaci, v nékterych pfipa-
dech se zvét§ovaly nebo zmenSovaly a zanikaly. Vy-
skyt folikuld rozliénych velikostnich skupin béhem
oSetieni ukazuje obr. 2. Do 5. dne po oSetieni ovulace
probéhla u 16 z 25 (64 %) sledovanych krav. Zictelné
priznaky fije do 5. dne po oSetfeni byly zjistény
u 13 krav. Nicméné 13. den po oSetfeni jsme prokazali

vyrazné zvysenou koncentraci progesteronu v mléce
u 22 krav (88 %), z nichz 18 vykazalo v sonografic-
kém zobrazeni typické Zluté télisko a Ctyfi vyrazné lu-
teinizovanou cystu. V pfitomnosti Zlutého téliska cysty
perzistovaly ve tfech pfipadech. Po inseminaci sedmi
zietelné se fijejicich krav zabrezly dvé. Tab. Il ukazuje
primérné koncentrace progesteronu v mléce krav
s ovarialnimi cystami 0., 15. a 25. den sledovani.

DISKUSE

NaSe Setfeni ukazuje, Ze ve vétsin€ piipadu ovaridlni
acyklie i ovarialnich cyst na vajecnicich krav jsou pfi-
tomny folikuly, které maji schopnost reagovat na néko-
likadenni oSetfeni progesteronovym intravaginalnim té-
liskem. Pocet malych folikuli se vyrazné neméni
a pocet stiedné velkych folikuli se sniZuje soucasné se
zvy$enim poctu folikuli velkych. Tyto vysledky uka-
zuji na zastaveni folikularnich vin a pomaly vyvoj do-
minantnich folikula pfechazejicich ze stfedni velikosti
(7 az 10 mm) do velikosti pfesahujici 10 mm v primeé-
ru a perzistenci téchto velkych folikuli. Tento po-
znatek je srovnatelny s nalimi vysledky z dfivéjsich
praci zabyvajicich se folikularnim vyvojem béhem
ofetfeni CIDR nebo PRID v ¢asném poporodnim obdobi
(Dolezel aj, 1993; Dolezel, 1995) i s vysledky
dalSich autoru, kteii sledovali dynamiku folikuldrniho vy-
voje béhem oSetfeni progestageny v ¢asném poporod-
nim obdobi (Lucy aj., 1990; Stevenson a Pur-
sley, 1994) nebo u cyklujicich jalovic a krav
(Sirois a Fortune, 1990; Savio aj., 1993;
Burke aj, 1994; Bo aj., 1995).

6 9 12

1

den

I. Primérny pocet malych (4 az 6 mm), stiednich (7 az 10 mm) a velkych (>10 mm) folikuli béhem oSetfeni PRID u acyklickych krav —
Average number of small (4-6 mm), medium (7-10 mm) and large (>10 mm) follicles during treatment with PRID in acyclic cows

—@— velké - large
—- stiedni — medium
—&— mal¢é - small
Idzly. “number
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1I. Pram&rna koncentrace progesteronu v mléce (ng/ml) pfed a po
odetfeni PRID u cystickych krav (n = 25) — Average concentration
of progesterone in milk (ng/ml) before and after the treatment with
PRID in cystic cows (n = 25)

Pfed oetfenim' 3 dny po ofetfeni? | 13 dni po ofetfeni®

0,7 £ 0,52 0,5 £ 0,62 6,2+7,12

3
'before treatment, 25 days after treatment, “13 days after treatment

Neéktefi autofi poukazuji na zanik probihajici foliku-
larni viny a nastup viny nové 3. aZ 5. den po zaCatku
oSetfeni gestageny s estradiolem v zédvislosti na aktual-
nim stadiu folikularniho vyvoje (B o aj., 1994, 1995;
Garcia a Salaheddine, 1997). Za ukonceni
probihajici folikularni viny a tak nastup viny nové je
zodpovédny ucinek estradiolu (Burke aj., 1996).
I kdyZ v naSem Setfeni pouZity PRID obsahoval kapsli
s 10 mg estradiol benzoatu, uvedeny poznatek jsme po-
tvrdili jenom C&asteéné, ponévadZ ve vétSiné pripadi
dominantni folikuly zji§téné jiZ pfed oSetfenim perzis-
tovaly aZ do jejich ovulace po oSetfeni. I kdyz je prav-
dépodobné, Ze nami provadéné sonografické vysSetfeni
v intervalech tfi dni na zakladé lokalizace a logické
naslednosti ve velikosti je dostacujici k prikazu perzis-
tence dominantniho folikulu, nelze ve vSech pfipadech
jednoznacné vyloucit moZnost zdmény dominantnich
folikuli pfedeviim na zaCéitku oetfeni.

Zmény na ovarialnich cystach v prub&hu lécby jsou
zna&né variabilni. Na tuto variabilitu jsme jiZ poukézali
v dfivEj§im sledovéni (Cech aj., 1996). V pfipadé
ovaridlnich cyst z hlediska terapeutického efektu je tak
pravdépodobné vyznamnéjsi schopnost odpovédi pfi-
tomnych folikult neZ samotnych cyst. Inkre¢né funk&ni
cysty tuto folikularni reakci mohou ovliviiovat svoji
sekreci steroidi.

Podminkou uvedeného u¢inku exogenniho progeste-
ronu na folikuldrni populaci je pretrvavajici mirné zvy-
$end (kolem 2 ng/ml) koncentrace progesteronu, a tedy
absence vysokych hladin exogenniho nebo endogenni-
ho progesteronu a funkéniho Zlutého téliska (Robert-
son aj., 1989; Cupp aj., 1992; Kojima aj., 1992;
Bergfeld aj., 1996). Koncentrace progesteronu
v piipadech lutedlnich cyst je zna¢né variabilni (Car-
roll aj., 1990), nicméné muZe byt pfi¢inou nestan-
dardni folikularni odezvy na oSetfeni progestageny.
I kdyZz estradiol potencuje progesteronem navozenou
inhibici sekrece LH (Stumpf aj., 1993) a vykazuje
anti-luteotropni nebo luteolyticky ucinek (Thatcher
aj.,, 1986; Macmillan aj., 1991), v pripadech pred-
pokladané luteani cysty lze doporucit oSetfeni doplnit
o aplikaci PGF,a a zajistit tak luteolyzu, ponévadz lu-
teolyticky ucinek samotné kombinace progestageni
s estradiolem neni stoprocentni (Burns aj., 1993;
Macmillan a Peterson, 1993; Kesler aj.,
1997).

I kdyz tizeny folikularni vyvoj v prub&hu o3etieni
PRID zakonceny ovulaci do péti dnt po ofetieni pro-
béhl u 70 % krav s ovarialni acyklii a u 64 % krav
s ovarialnimi cystami, typické pfiznaky fije vykazalo
jen asi 50 % sledovanych krav v obou skupinach. Tyto
vysledky jsou &aste¢né v rozporu s udaji, ze indukova-
na fije po oSetfeni gestageny v &asném poporodnim ob-
dobi je ve srovnani se spontanni fiji kvalitngjsi, s vyssi
koncentraci estradiolu a vyraznéjs$i LH vinou (Gar-
cia-Winder aj., 1987, Mee aj., 1991). Pii terén-
nim hodnoceni terapeutického efektu PRID u krav
s ovaridlni acyklii a ovaridlnimi cystami Arbeiter
a Pohl (1986) zjistli fiji u 77 % krav. Urceni pres-
ného terminu ovulace u jednotlivych krav metodika nase-
ho sledovani neumoznila. Do 3. dne po oSetfeni ovulovalo

6 9 12

2. Pramérny podet malych (4 aZ 6 mm), stfednich (7 az 10 mm) a velkych (>10 mm) folikuli b&hem oSetieni PRID u cystickych krav -
Average number of small (4-6 mm), medium (7-10 mm) and large (>10 mm) follicles during treatment with PRID in cystic cows

—@— velké - large
—- stfedni — medium
—A— malé - small
Iday. 2number
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sedm krav z kazdé pokusné skupiny. Jako nejéastéji
vy$e uvedenymi autory uvadéné terminy ovulace po
indukci ¢i synchronizaci fije gestageny jsou dva az Cty-
fi dny po oSetfeni. Dodate¢na aplikace estradiolu na
zaCatku oSetfeni urychluje a sjednocuje termin nastupu
LH viny 1 ovulace, ktera u vétSiny krav probiha jiz
2. den po oSetfeni (Tribulo aj., 1995; Hanlon aj.,
1997).

Vyrazné zvySena prumérna koncentrace progestero-
nu v mléce 13. den po odstranéni PRID ve srovnani
s koncentraci na zacatku oSetieni a 3. den po jeho
ukoncéeni v obou pokusnych skupinach je dokladem
pritomnosti zlutého téliska, pripadné vyrazné luteinizo-
vané ovarialni cysty. Sonograficky jsme zluté télisko
v tomto terminu prokazali u 60 % a 72 % ze vSech sle-
dovanych krav v prvni a druhé pokusné skupiné. Pozi-
tivni vliv oSetfeni gestageny na kvalitu nasledujici lu-
tedlni faze je prokazan (Troxel a Kesler, 1984;
Smith aj., 1987; Mee aj., 1991). Dalsi prubéh po-
hlavnich cykli jiz nebyl v nasi préci sledovan. Nicmé-
né navozena typicka lutedlni faze dava moZnost k druhé
indukei fije prostaglandiny, kterou lze doporucit k in-
seminaci z nize uvedenych davodu.

Presto, ze hodnoceni plodnosti krav v indukovanych
fijich po oSetieni PRID nebylo hlavnim cilem této pra-
ce, vybrané kravy s vyraznymi pfiznaky fije byly inse-
minovany. Urovei zabfezavini viak byla velmi nizka
v prvni i druhé pokusné skupiné (2/6, 2/7). Nizkou dro-
veli koncepce po nékolikadennim oSetfeni gestageny
uvadi fada autord (Sanchez aj., 1993; Savio aj.,
1993; Wehrman aj., 1993; Mihm aj., 1994; Ah-
mad aj., 1995). Za moznou pfi¢inu uvadéji naru$enou
funkci vejcovodu nebo naruseny oocyt asynchronnim
jadernym a cytoplazmatickym zranim z davodu dlou-
hodobého tucinku vysoké koncentrace estradiolu z per-
zistujictho dominantniho folikulu. V nafem sledovani
se mohly na sniZené koncepcni schopnosti navic uplat-
nit strukturdlné-funkéni zmény v endometriu, které na-
stupuji pfi déle trvajicich ovaridlnich dysfunkcich
(Kummer aj., 1996).

Z naSich vysledkt lze shrnout, 7e u vétSiny krav
s ovaridlni acyklii a ovaridlnimi cystami jsou na vajec-
nicich pfitomné folikuly, které jsou schopné reagovat
na dvanactidenni aplikaci PRID obdobnym zpisobem
jako u krav ve fyziologické acyklii v ¢asném poporod-
nim intervalu nebo u jalovic a krav cyklujicich. Domi-
nantni folikuly vyvinuté pfed ¢i v pribéhu oSetfeni
PRID perzistuji, pomalu rostou a ve vétSiné piipada
ovuluji do 5. dne po oSetieni. Tfindcty den po oSetieni
rovnéZ vét§ina krav vykazuje typickou lutedlni fazi po-
hlavniho cyklu.
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) 70 let Cinnosti
Ustredni zemédélské a lesnické knihovny

Pred 70 lety byla 18. biezna 1928 v ,Domé zemédélské osvéty™ na Vinohradech v Praze
slavnostné oteviena Ustfedni zemédélska a lesnicka knihovna (UZLK). Po piedchozim
dvouletém obdobi systematickych priprav byly sluzby knihovny nabidnuty nejsirsi ceskosloven-
ské zemédélské vefejnosti. Statutdrné byla knihovna zalozena Ceskoslovenskou akademii
zemédélskou (CAZ) jiz v roce 1926. V prvnich dvou letech jeji existence viak fungovala jen
&itdrna, a to predeviim pro pracovniky CAZ. Po celou tuto dobu bylo veskeré sili soustfedéno
na vybudovani dostatec¢ného zdkladniho knihovniho fondu a potiebného provozniho knihovniho
zazemi. Cilem organizitorti bylo co nejdive oteviit tuto knihovnu jako ,,Ustfedni slovanskou
i funkei astiedni zemédélské knihovny pro vSechny slovanské staty.

K slavnostnimu otevieni knihovny doslo pfi vyroénim valném shromazdéni CAZ za ucasti
mnoha vzdcnych hostii. Hlavni projev piednesl tehdejsi prezident CAZ dr. Milan Hodza.
Velkého lesku dodala tomuto slavnostnimu shromazdéni pritomnost vyslanct nékolika slovan-
skych zemi. Pritomni byli také zastupci cetnych centralnich statnich arada, vedeckych instituci,
vyzkumnych tdfadi a vysokych Skol. Zucastnili se 1 vyznamni predstavitelé ¢eskoslovenského
knihovnictvi, napf. dr. Z. Tobolka a dalsi. Ministr zemédélstvi dr. O. Srdinko, ktery se nemohl
slavnosti zucastnit osobne, poslal valnému shromazdéni pozdravny dopis, ve kterém vielymi
slovy uvital ,....dnedni otevieni Ustiedni slovanské zemédélské knihovny, jez ... bude jednou
z nejvétSich knihoven vibec”. Tento novy oficidlni nazev knihovny byl pak uzivan az do
prvnich vale¢nych let.

I vyvoj v pristich 70 letech dosvédCuje, Zze knihovna opravdu dostila slovim tehdejsiho
ministra zemédélstvi. V soucasné dobé se UZLK fadi nejen velikosti svych knihovnich fondi
mezi nejvétsi odborné zemédélské knihovny na svété. V knihovné je k dispozici vice nez milion
svazki odborné literatury. UZLK poskytuje nejsirsi $kialu vypajénich, informaénich a repro-
grafickych sluzeb. V ramci mezindrodni sit¢ AGLINET spolupracuje i s partnerskymi kni-
hovnami v zahrani¢i. Slouzi jako vefejnd knihovna nejen jejim piimym ndavstévnikim, ale
prostiednictvim meziknihovnich sluZeb i viem ostatnim potencidlnim uZivatelam.

70leté vyroéi otevieni UZLK si pracovnici knihovny a jeji pfiznivci pfipomenou na slavnost-
nim shromazdéni, které se bude konat 25. kvétna 1998 ve velkém sile budovy UZPI v Praze 2,
Slezska 7.

K této prileZitosti bude vydana komentovani bibliografie , Historie Ustiedni zemadélské

s

a lesnické knihovny ve svétle literarnich pramenu®.

Kontakt:

Ustiedni zemé&délska a lesnickd knihovna

Slezska 7, 120 56 Praha 2 — post. schr. 39

Tel.: 02/24 25 50 74 — PhDr. 1. Hoch, vedouci UZLK
02/24 2579 39, 1. 415 — pajcovna
02/25 90 96 — referencni sluzby
02/24 25 66 10 — casopisecké sluzby

Fax: 02/24 25 39 38, e-mail: ref @uzpi.cz
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THE COURSE AND CONTROL OF PARASITOSES IN MIXED
GRAZING OF SHEEP AND CATTLE

PRUBEH A TLUMENI PARAZITOZ PRI SPOLECNE PASTVE OVCI
A SKOTU

K. Chroust', F. Horak?, J. Zizlavsky’, S. Zizlavska’

Faculty of Veterinary Medicine, University of Veterinary and Pharmaceutical Sciences,
Brno, Czech Republic

2 . . o . .

“ Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: Studies on the occurrence of parasitoses in the course of mixed grazing of sheep and cattle were carried out
in the years 1995-1997 in a herd of cows. heifers and calves of beef breed and their crosses (28 head) and a flock of ewes,
yearlings and lambs of meat type breeds (50 to 70 heads). Excrements were sampled in monthly intervals from 80 to 90%
of animals, after sampling, the excrements were subjected to an ovoscopic and larvoscopic analysis and to a quantitative
evaluation. Results obtained in individual years demonstrated an abrupt increase in cases of infestation with gastrointestinal
nematodes (GIN) and Moniezia spp. tapeworms in lambs, yearlings and ewes as early as in the first month of grazing. To
suppress these infestations, dehelmintization was performed to the end of the second month of pasture and in the autumn,
Ewes were treated also prior to the beginning of grazing period. In lambs, the maximum values of GIN infestations were
EPG 550 in 1995 and they decreased to 180 in 1997. The corresponding findings in ewes and yearlings were EPG 200 and
90, resp. In lambs, the values of prevalence of Moniezia spp. decreased from 59% in 1995 to 25% in 1997 and in ewes and
yearlings from 25% 1o 7% in 1997. resp. In cattle, the maximum EPG values in GIN were 75 and decreased to 30 in 1997.
In the course of three years, an infestation of cattle with Montezia spp. was observed only in 2 animals. The dehelmentization
of cattle was performed only before and after the housing. Basing on a comparison of results obtained during the separate
grazing of sheep and cattle it is possible to conclude that the mixed grazing decreases the intensity and prevalence of
gastrointestinal helminthoses. However, a mixed pasture of sheep and cattle is rather important for a better use of grass stand
and for an increase in daily weight gains.

sheep: cattle: mixed grazing: gastrointestinal nematodes: Moniezia spp.. anthelminthic treatment

ABSTRAKT: Sledovini parazitoz pfi spoleCné pastvé ovei a skotu bylo providéno v letech 1995 az 1997 u stida krav,
jalovic a telat masnych plemen a jejich kfizenca (28 kusi) a stida bahnic, jehnic a jehnat se zaméfenim rovnéZ na masnou
produkei (50 az 70 kus). Vzorky trusu byly odebirdany v pravidelnych mési¢nich intervalech od 80 az 90 % zvifat a podro-
beny ovoskopické a larvoskopické analyze a kvantitativnimu vyhodnoceni. Vysledky vysetfovini v jednotlivych letech pro-
kazaly prudky narast infekce gastrointestindlnimi nematody (GIN) a tasemnicemi Montezia spp. u jehnat, jehnic i bahnic jiz
od prvého mésice pastvy. Za acelem tlumeni téchto infekei byla provadéna dehelmintizace koncem druhého mésice pastvy
a na podzim a u bahnic rovnéZ pfed pfed vyhnanim na pastvu. Maximalni hodnoty GIN u jehiiat v roce 1995 dosahovaly
EPG 550 a do roku 1997 poklesly na 180, u bahnic a jehnic pokleslo EPG z 200 na 90. Rovnéz hodnoty prevalence Moniezia
spp.. které u jehiat v roce 1995 dosihly maxima 59 %, poklesly v roce 1997 na 25 %, u bahnic a jehnic z 25 na 7 %. U skotu
dosahovaly v roce 1995 hodnoty EPG u GIN maxima 75 a do roku 1997 poklesly na EPG 30. Moniezia spp. byla u skotu
zjisténa v prab&hu tii let pouze u dvou kust. Dehelmintizace skotu byla provadéna pouze pied a po ustdjeni. Na zdklad¢
srovndni dosavadnich vysledki pii sledovani ovei a skotu pii samostatné pastvé je mozno konstatovat, Ze pii spole¢né pastvé
se intenzita i prevalence gastrointestindlnich helmintéz sniZuje. Spolecna pastva ovei a skotu méa znaény vyznam pro lepsi
vyuZiti porosti a zvySeni prirastki.

ovee; skot; spolecnd pastva; gastrointestindlni nematoda; Moniezia spp.; anthelminticka lécba
UvoD zeni vhodného zpasobu hospodafeni v tzv. marginal-
nich oblastech. Jedna se o vyuzZiti pastevnich a lu¢nich

Pro soucasnou etapu naScho zemédélstvi je systém  porosti ve vySe poloZenych pfihrani¢nich oblastech,
spolecné pastvy jednou 7z vyznamnych alternativ nale-  pfip. 1 nékterych lokalitich méné vhodnych k intenziv-
*
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ni produkci ve vnitrozemi. Nejvétsi uplatnéni pii tomto
systému najde pravdépodobné u nds netradi¢ni chov
skotu bez trZni produkce mléka, jehoZ Cetnd plemena
jsou k ndm z riznych zemi od roku 1991 ve zvySeném
poétu importovana. Ovce jsou vyuZivany piedeviim
k dopésani porostd a pastevni technika se zaklada na
co nejdel$im pobytu zvifat na pastvé. V zahraniéi jsou
tyto systémy hodnoceny jako vysoce efektivni jak po
strance uZitkovosti, tak i vyuZitelnosti porosti (Wal-
ker, 1994). V nadich podminkach je tato problematika
vyzkumné fesena autory Zizlavsky aj. (1996)
a Hordk aj. (1997), rovnéZ s pozitivnim dopadem
pro efektivni vyuZiti pastevnich porosti.

Parazitézy pfi spoleéné pastvé ovci a skotu nebyly
dosud v podminkach Ceské republiky sledovény. Pied-
b&zné vysledky studia této problematiky zapocatého
v roce 1995 publikovali Chroust aj. (1997a, b). Ze
zahraniCi jsou zndmy price, které prokazuji pozitivni
vliv spole¢né pastvy ovci a skotu na vyskyt parazitoz.
Jiz v 70. letech byl v Anglii doporucen pro spolé¢nou
pastvu systém tzv. Cisté pastviny. Ten vychdzel z na-
sledné pastvy ve dvouletych cyklech tak, Ze jeden druh
se pase na pastviné prvni rok a druhy druh nasledujici
rok. V pastevni sezoné se provadi nejprve pastva mla-
dych zvifat (telata, jehiiata) pfed zviraty dospélymi
(Speedy a Gibson, 1983). Helle (1981) uva-
di, Ze stiidani pastvy skotu s ovcemi je vyhodné pro
skot, protoZe sniZuje jeho promofenost parazity. Do -
nald aj. (1987) prokazuji, Ze spole¢na pastva jehiiat
a skotu dala lepsi vysledky neZ samostatna pastva ovci.
Nedoslo k thynum a sniZeni uZzitkovosti v dasledku in-
fekce gastrointestinilnimi nematody rodu Haemon-
chus, Ostertagia, Trichostrongylus a Nematodirus.
Jordan aj. (1988) v USA rovnéz zjistili, Ze u jehnat
pasenych spole¢né se svymi matkami a skotem byl niz-
§i vyskyt helmintd neZ u skupiny jehnat pasenych sa-
mostatné. Naopak u telat pasenych spole¢né s kravami
a ovcemi pozorovali siln€jSi promofeni nez u skupiny
telat pasenych pouze s matkami. Rovnéz tak Nolan
a Connoly (1990) prokazovali niZ3i vyskyt endo-
paraziti pii spole¢né pastvé skotu s ovcemi neZ pii
pastvé jednodruhové. Quintana aj. (1987) zjistili
v podminkach Uruguaye niz§i zamofeni jehiiat helmin-
ty v dobé kdy se pasla na pastviné nasledné po skotu,
oproti skupiné pasouci se spolecné s bahnicemi a mla-
dym skotem. Hintz (1991) prokazal, Ze pfi spolecné
pastvé skotu, ovci a koz dochdzi ke snizeni vyskytu
parazitoz, avSak infekce druhem Trichostrongylus axei
u koni se muZe podstatné zvysit pfi spolecné pastvé
koni, skotu, ovci a koz. Komplexné se problematikou
spole¢né pastvy ruznych druht hospodarskych zvifat
zabyva Nowakowski (1996).

MATERIAL A METODY
Pokusy byly provadény na Skolnim zemé&délském

podniku MZLU Brno v Zabcicich. Zde byl jiz v roce
1994 zaloZen experiment, ktery umoznoval sledovat
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a vyhodnocovat mezidruhovou kompatibilitu, vyuZiva-
ni a ovlivilovani porosti, uZitkové vlastnosti a zdravot-
ni stav zvifat v podminkach spoletné pastvy ovci
a skotu. Pastevni aredl byl zaloZen na vojtéSkotravnim
porostu s elektrickym oplocenim. Do pokusu bylo za-
fazeno 28 krav, jalovic a telat masnych plemen a jejich
kiizenci a 50 az 70 bahnic, jehnic a jehiiat zaméfenych
rovnéz na masnou produkci. Pocetni stavy skotu a ovei
se pohybovaly v zavislosti na odstavu jehiiat v poméru
1:2,5az1:3.Vroce 1995 byla pastva zahdjena 19. 4.
a vyméra pastviny ¢inila 7,65 ha; v roce 1996 byla
pastva zahdjena 27. 4. na vyméie 10,69 ha a v roce
1997 pak 5. 4. na vyméfe 13,06 ha.

Vzorky trusu k parazitologickému vySetieni byly
odebirany individudlné v pravidelnych mési¢nich inter-
valech (29. aZ 31. kazdého mésice) pii vaZeni zvifat,
a to v praiméru od 80 az 90 % ovci a skotu. Sledovéni
bylo proviadéno v pribéhu pastevniho obdobi i zimni-
ho ustdjeni v letech 1995 a7 1997; prvni odbér byl
uskutecnén 24. 3. 1995, posledni odbér 29. 10. 1997.
Vlastni vySetfeni vzorka bylo provadéno individualng,
a to metodou flotacni, sedimentacni a larvoskopickou
a dale kvantitativng, tj. stanovenim poctu vajicek gas-
trointestinalnich nematoda (GIN) v 1 g trusu (EPG)
pomoci pocitaci komurky typu McMaster v modifikaci
podle Chrousta (1970). Ze vzorkl trusu byla dile
provadéna kultivace infekénich larev GIN (La III) za
ucelem jejich druhové, resp. rodové diagnostiky. Bylo
pouzito metody podle Chrousta a Hulinské
(1970) a uréovani larev bylo provadéno podle klice,
ktery uvadi Hulinska (1969). Sledovin byl i vyskyt
oocyst kokceidii rodu Eimeria a Cryptosporidium a dale
cyst Giardia sp. Vlastni laboratorni vySetfeni bylo pro-
vidéno na Ustavu parazitologie FVL VFU Brno.

K dehelmintizaci v prabéhu pokusa byl pouZzit jed-
nak Ivomec (ivermectin v davce 0,2 mg/kg Z. h. u sko-
tu) a Vermitan 2,5% susp., resp. Aldifal 2,5% susp.
(albendazol v davee 5 mg/kg Zz. h. u ovei a 7.5 mg/kg
z. h. u skotu). Terminy dehelmintizaci v jednotlivych
letech byly stanoveny na zakladé vysledku sledovani
dynamiky helmintéz v prabéhu pastevni sezony a zim-
niho ustdjeni. V grafech jsou vyznaceny svislymi Sip-
kami.

VYSLEDKY

Vysledky vySetfovani vzorka trusu u ovei v prvych
dvou letech prokazovaly pomérné vysokou intenzitu
i prevalenci infekce gastrointestinalnimi nematody
a tasemnicemi zejména u jehiat, nizsi u jehnic a bah-
nic. Dynamika kvantitativnich ndleza vajicek GIN
v prubéhu let 1995 az 1997 u jehnat je znazornéna na
obr. 1. EPG i prevalence témito nematody vykazuji
u jehnat pomérné velmi prudky nérast v prvych dvou
mésicich pastvy a koncem Cervna 1995 a 1996 dosahly
maximdlnich hodnot 550, resp. 340 a prevalence 68 %,
resp. 61 %. V roce 1997 se EPG sniZilo na 180 a pre-
valence dosahovala 53 %. Dehelmintizace albendazo-
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lem provadéna ve viech tiech pastevnich sezonach za-
Catkem Cervence byla vysoce ucinna a snizila EPG
1 prevalenci téméf na nulové hodnoty. Opétovny narist
infekce GIN pokracoval u jehnat v letnich mésicich
a v roce 1995 dosahovalo EPG maxima 370, v roce
1996 260 a v roce 1997 pouze 90. RovnéZz tak preva-
lence byla v roce 1995 a 1996 vysoka (vice nez 60 %)
a v roce 1997 poklesla na 28 %.

Velmi obdobnou dynamiku mély ve sledovanych le-
tech kvantitativni nalezy a hodnoty prevalence u jehnic
a bahnic (obr. 2). Maximalni hodnoty EPG na konci
druhého mésice pastvy v roce 1995 dosahovaly 200,
v roce 1996 pak 160 a v roce 1997 poklesly na 90.
Vyznamny byl i pokles prevalence z pivodnich hodnot
v roce 1995 kolem 50 % na 25 % v roce 1997. Také
letni maxima byla u jehnic a bahnic niZ§i a dosahovala
v roce 1995 EPG 220, v roce 1996 EPG 130 a v roce
1997 pouze 50. Hodnoty prevalence byly v téchto le-
tech 44, 31 a 8 %. Provadéna podzimni odcerveni al-
bendazolem méla také vysokou acinnost, takze hodnoty
EPG i prevalence jak u jehnat, tak u jehnic a bahnic
byly v pribéhu zimniho ustdjeni minimalni. Ovosko-
pické a kultiva¢ni ndlezy ve vzorcich trusu jehnat, jeh-
nic a bahnic prokazovaly v pribéhu celého obdobi vy-
Setfovani pritomnost celkem 10 druhd, resp. roda
gastrointestindlnich nematodi, a sice obligatné Nema-
todirus, Ostertagia, Trichostrongylus Chabertia a oje-
dinéle i Oesophagostomum, Bunostomum, Cooperia,
Haemonchus, Trichocephalus a Strongyloides.
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Dynamics of ovoscopical findings

U tasemnic rodu Moniezia spp. byla dynamika in-
fekce v prvych dvou letech obdobna jako u GIN.
U jehnat (obr. 3) dosahovala jarni a letni maxima pre-
valence 59 % resp. 46 % v roce 1995, v nasledujicich
letech byl pozorovan vyrazny pokles, a sice v roce
1997 na 19 % resp. 25 %. U jehnic a bahnic (obr. 4)
dosahovala prevalence tasemnicemi nejvyssich hodnot
v prvinim roce vySetfovani (25 %), v dalSich letech se
pak jarni a letni maxima pohybovala pouze v rozmezi
S az 11 %. V prabéhu zimniho ustijeni byly hodnoty
prevalence velmi nizké (0 az 5 %).

U skotu (obr. 5) méla kiivka dynamiky GIN odliSny
prabéh neZ u ovei. Odéerveni bylo provadéno v letech
1995 a 1996 pred a po skonCeni pastvy a v grafu je
vyznaleno Sipkami. Intenzita nalezt se postupné zvy-
Sovala po celé pastevni obdobi, avSak dosahovala vy-
razné niz§ich maximalnich hodnot EPG neZ u ovci a si-
ce 75 v roce 1995, 35 v roce 1996 a 30 v roce 1997.
Dominantnimi druhy u skotu byly Ostertagia ostertagi,
Cooperia oncophora a Qesophagostomum radiatum,
ojedin&le 1 Trichostrongylus spp. a Bunostomum phle-
botomum. Nalezy vajicek tasemnic Moniezia spp. byly
u skotu zjistény v roce 1995 a 1996, a to vidy pouze
u jedné jalovice (prevalence 3,5 %).

Vysledky vySetfovani ovei 1 skotu metodou sedi-
mentaéni na pfitomnost vajicek motolic Fasciola hepa-
tica a Dicrocoelium dendriticum a metodou larvosko-
pickou na larvy plicnivek byly po celou dobu sledovéni
negativni.
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Kokcidie rodu Eimeria byly obligitnimi ndlezy
v dobé ustdjeni u jehnat i bahnic (prevalence 98 %,
resp. 74 %). Druhové zastoupeni oocyst bylo v poradi
E. ovina, E. ovinoidalis, E. parva, E. intricata, E. fau-
rei a E. crandalis. Po vyhnani zvifat na pastvu se viak
prevalence 1 intenzita vyluCovani oocyst rychle snizo-
valy a byly béhem celého pastevniho obdobi minimal-
ni. Nalezy oocyst rodu Cryptosporidium se vyskytova-
ly ojedinéle u jehnat v prvnim mésici véku a cysty
Giardia sp. rovnéz u jehnat do dvou mésica veku.
U skotu byly zjistoviny ojedinélé ndlezy E. bovis, E.
auburnensis a E. zuernii.

DISKUSE

Trileté sledovani spolecné pastvy ovci a skotu a po-
drobné laboratorni ovoskopické, larvoskopické a kvan-
titativni analyzy vzorku trusu odebiranych v pravidel-
nych mésicnich intervalech prokazaly u ovei vysokou
prevalenci vesmeés ¢tyimi az Sesti druhy, resp. rody gas-
trointestindlnich nematodl a tasemnicemi Moniezia
spp.. u skotu zpravidla dvéma aZ tfemi druhy GIN. Vy-
soka intenzita a prevalence nalezt jak u GIN, tak
u Moniezia spp., zjisténa na zac¢atku naSich sledovani
v bieznu 1995 u viech vékovych kategorii sledovanych
zvifat, byla zpusobend nesystematickou a malo Gcin-
nou dehelmintizaci v predchdzejicim obdobi. Jesté
v prubéhu roku 1996 byla intenzita nalezi EPG u GIN
pomérné vysoka predevS§im u jehnat, niz§i u bahnic
a jehnic, u skotu byla po celou dobu pomérné nizka.
Tyto vysledky potvrzuji nase dfivéjsi vySetfovani pro-
vadéna u ovei a skotu pii jednodruhové pastve
(Chroust, 1975, 1976, 1995, 1997), 7¢ vylucovani
vaji¢ek ma v prubéhu roku vyrazné dynamicky charak-
ter. Rapidni zvySovani kvantitativnich hodnot (EPG)
1 kfivky prevalence v prvych dvou mésicich pastvy
rovnéz potvrzuje nase dosavadni poznatky a ukazuje na
rychlé promofovani pastevniho aredlu a vysokou vni-
mavost jehnat (koncem c¢ervna 1995 byly maximalni
hodnoty EPG u GIN 550 a prevalence 68 %, maximal-
ni hodnoty prevalence u Moniezia spp. 59 %) nez
u bahnic (v roce 1995 byly maximdlni hodnoty EPG
u GIN 200, prevalence 50 % a u Moniezia spp. 25 %).
Dehelmintizace ovci provadéna s cilem tlumit vrcholy
infekce v pribéhu i po skonCeni pastvy prokazala vy-
sokou uc¢innost albendazolu (Vermitan susp. 2,5 %, Al-
difal susp. 2,5 %) v davce 5 mg/kg z. h. jak proti GIN,
tak i proti tasemnicim. Jak je patrno z grafl, dochazelo
v dalich letech k postupnému sniZovani intenzity in-
fekce i prevalence GIN a tasemnic, takZe maximalni
hodnoty GIN u jehnat v roce 1997 dosahovaly EPG
180 a prevalence 53 %, u tasemnic 25 %.; u jehnic
a bahnic dosahovaly EPG 90 a prevalence u GIN
25 %, u tasemnic 7 %.

U skotu bylo prvni od¢ervovani provedeno pred za-
hédjenim pastvy v roce 1995 Ivomecem inj. na ziklade
odhadu Zivé hmotnosti a nemélo dostate¢nou ucinnost.
Po ukonceni pastvy byl s dobrymi vysledky pouzit al-
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bendazol. Dalsi dehelmintizace byly u skotu provadény
Ivomecem inj., aviak jiZz na zdakladé¢ individudlniho va-
zeni. Vzhledem k velmi nizkym ovoskopickym ndle-
zum nebylo nutné na zacatku roku 1997 proviadét od-
cerveni u skotu.

Vysledky ziskané v této praci prokazuji, ze proble-
matika gastrointestinalnich helmintoéz u ovei a skotu
predstavuje vyznamny zdravotni problém a vyzaduje
provadéni cilené dehelmntizace. V souladu s naSimi
diivejsimi pokusy je mozno konstatovat, ze optimalni
termin pro dehelmintizaci bahnic je pfed vyhnanim na
pastvu (do poloviny dubna). Dalsi dehelmintizaci za
ucelem tlumeni maxima infekce GIN a Moniezia spp.

je nutné provadét u viech vékovych skupin ovei nej-

pozdéji zacatkem Cervence a dalsi po ukon&eni pastvy
na podzim. Podzimni dehelmintizace zajiStuje minimal-
ni promofenost zvifal v prubéhu zimniho ustajeni.
U skotu pit spolecné pastvé s oveemi v naSich poku-
sech postacovala dehelmintizace provadéna vzdy pred
vyhnénim na pastvu a po ustajeni, déle pak individual-
né v piipadé nalezu tasemnic Moniezia spp.

PFi porovnani nadich ndlezi u ovei a skotu pii jed-
nodruhové pastvé proviadéné priblizné ve shodnych
podminkdch systému chovu (Chroust, 1995 a 1997)

Je mozno konstatovat, ze prevalence i intenzita gastro-

intestindlnich helmintéz je pfi spole¢né pastvé niZsi.
Tyto zavéry jsou v souladu i s ndlezy autort, ktefi pro-
vadéli parazitologickd vySetieni ovei a skotu pii spo-
lecné pastvé (Donald aj.. 1987; Quintana aj.,
1987: Jordan aj., 1988; Nolan a Connoly,
1990: Hintz. 1991). Spole¢na pastva ma znacny vy-
znam 1 pro lepsi vyuZiti pastevnich porostd a zajiStuje
dobré hmotnostni prirGstky zvirat.
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ACCELERATION OF THE PENETRATION OF RABIES VIRUS
VACCINATION STRAIN VNUKOVO-32 BY DEAE-DEXTRAN
AT ORAL ADMINISTRATION TO SUCKLING MICE

URYCHLENIE PENETRACIE VAKCINACNEHO KMENA VNUKOVO-32
DEAE-DEXTRANOM PRI ORALNEJ APLIKACII CICAJUCIM MYSIAM

R. Ondrejka, S. Svréek, Z. Benisek, A. Durove, J. Siiliova

University of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: The influence of DEAE-dextran on acceleration of the penetration of Vnukovo-32 vaccination strain was
investigated in oral application experiments on suckling mice. The method of cryostat sections of organs and sections stained
by the direct immunofluorescence method for detection of rabies antigen was used. The results of experiments confirmed that
DEAE-dextran has an accelerating effect on the penetration of attenuated vaccination strain of rabies virus. Conditions for
utilization of this knowledge for oral antirabies vaccination have been created.

penetration of virus; rabies; DEAE-dextran

ABSTRAKT: V porovnivacich pokusoch na cicajicich mySiach bol §tudovany vplyv pridania DEAE-dextranu pre potenco-
vanie penetricie vakcinaéného kmefia Vnukovo-32 pri ordlnej aplikicii. Bola pouZitd metdoda kryostatovych rezov orginov
a tkaniv farbenych priamou metodou imunofluorescencie pre detekciu rabického antigénu. Vysledky pokusov potvrdili, Ze
DEAE-dextran potencuje (akceleruje) penetriciu atenuovaného vakcinaéného kmefia rabického virusu. Boli vytvorené pred-

poklady pre vyuZitie poznatkov pri orilnej antirabickej vakcinacii.

penetricia virusu; besnota; DEAE-dextran

UvoD

Adjuvantny efekt derivovaného polysacharidu DE-
AE-dextranu ako prvi popisali Wittman ai. (1970,
1975); skusali DEAE-dextran ako adjuvans inkorporo-
vany do vakciny proti slintacke a krivacke.

Zvysenie ucinnosti — imunogénnej a antigénnej ak-
tivity vakciny po pridani DEAE-dextranu ako adjuvansu
bolo zaznamenané aj pri vakcinach proti dal$im infekc-
nym chorobam: pri Aujeszkého chorobe (Goncal-
ves ai., 1994), Newcastelskej chorobe (Rehmani
a Spradbrow, 1995) a koronavirusovych infek-
ciach (Gaertner ai., 1993). Petrova ai. (1992)
tieZ vykonali dspedny terénny pokus s experimentalnou
vakcinou proti infekénej bovinnej rinotracheitide s po-
uzZitim DEAE-dextranu. Vplyv DEAE-dextranu na pe-
netraciu virusu in vitro v kone¢nej koncentracii
25 mg/ml sa potvrdil pri izolacii virusu besnoty na ne-
uro-blastomovej mysej bunkovej linii (NA-C1300) —
Webster ai. (1996).

Watanabe ai. (1994) v porovnavacich pokusoch
na bunkovych kultirach taktieZ zistili penetraény uci-
nok DEAE-dextranu. Gaertner ai. (1993) vo svo-
jich pokusoch s koronavirusmi a Hirano ai. (1996)
s orbivirusmi vyuzili DEAE-dextran na zvy3enie penet-
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racie virusu v bunkovej kultire BHK-21, ¢o sa preja-
vilo nasledne zvySenim tvorby plakov.

MATERIAL A METODA
Pokusné zvierata

K pokusom sme pouzili inbredné cicajice my$i vo
veku dvoch aZ troch dni z chovu Vyskumnej chovnej
stanice laboratornych zvierat SAV Dobra Voda pri Tr-
nave; k predpokusom (pre intracerebrélnu titraciu) my-
3i rovnakého pévodu o Z. hm. 6 aZ 8 g.

Vakcina¢ny kmen

Bol pouZity vakcinatny kmeii Vnukovo-32 na drov-
ni 107. sériovej pasdZe na primérnej bunkovej kultire
obliciek syrskych chrékov (Aksenova ai., 1969).
Podrobny popis jeho biologickych vlastnosti, zvlast
zbytkovej virulencie, je uvedeny v naSej praci (Svr-
¢ek ai., 1995). Virus bol pomnoZeny na pasazovatel-
nej bunkovej linii obli¢iek syrskych chr¢kov BHK-21,
klon S13. Ako udrZovacie médium sme pouZili bazélne
Eaglovo médium (USOL Praha) s pridanim 0,4% bo-
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vinného sérumalbuminu. Infek¢éné médium az do jeho
pouzitia k pokusom sme udrzovali v zmrazenom stave
pri teplote -70 °C. Vakcinaény kmeii Vnukovo-32/107
sa uz niekolko rokov pouZiva na pripravu vakcinac-
nych navnad pre ordlnu antirabickd vakciniciu liSok
oby&ajnych na Slovensku (Svréek ai., 1995; Du-
rove ai., 1996; Ondrejka ai., 1997). Pred pouZi-
tim virusu k vlastnym pokusom sme vykonali intrace-
rebralnu titraciu na mySiach o Z. hm. 6 az 8 g; objem
inokula 0,03 ml. Nami pouZita virusova suspenzia kme-
fia Vnukovo-32 mala titer log 1043 MICLD4/0,03 ml.
Z takto vopred vytitrovaného vakcinaéného virusu
sme pripravili tri varianty ordlnej vakciny, pricom
k druhému a tretiemu variantu sme pridali DEAE-dex-
tran (Pharmacia Fine Chemicals, Uppsala, Sweden).

Imunizécia (infekcia) zvierat

K pokusom sme pouzili 2 az 3diiové inbredné cica-
juce mysi, ktoré sme rozdelili do troch skupin.

Do prvej skupiny boli zaradené zvierata, ktorym
sme ordlne aplikovali 0,01 ml vakcinacného virusu
kmei Vnukovo-32 bez pridania DEAE-dextranu.

V druhej skupine boli zvierata, ktorym sme apliko-
vali ordlne 0,01 ml vakcina¢ného virusu, s pridanim
125 png/ml DEAE-dextranu.

V tretej skupine boli zvieratd, ktorym bolo apliko-
vané ordlne 0,01 ml vakcina¢ného virusu s pridanim
250 pg/ml DEAE-dextranu.

Mnozstvo pokusnych zvierat sme zvolili tak, aby
sme mohli vo vopred ur¢enych intervaloch (10 min, 2,
24, 48, 72,96, 102, 108, 114, 126, 132, 138, 144, 168
h az do 264 h) po ordlnej aplikécii — infekcii z kazdej
skupiny usmrtit éterom po pat mysi.

Usmrtené my$i sme zmrazili v tekutom propan-bu-
tane a na drevené blocky pomocou arabskej gumy pri-
lepili Casti hlavy tak, aby sme mohli urobit priecne rezy

z0 shiznice dutiny astnej a z mozgu na urovni Ammo-
novych rohov.

Takto pripravené blo¢ky sme vlozili do kryostatu
(KL-120/30, Frigera, Kolin) pri teplote okolo =18 °C,
kde sme nechali vychladnit tieZ podlozné sklicka, na
ktorych bola jemna vrstva glycerinu. Na takto pripra-
vené sklicka sme mikrotomom (Reichert, Vienna, Aus-
tria) narezali z jednotlivych Casti hlavy mysi 10 az
12 pum hrubé rezy. Po vysuSeni rezov pri izbovej tep-
lote sme tieto fixovali v acetone po dobu 4 h pri teplote
=20 °C a farbili priamou metddou imunofluorescencie
(Goldwasser a Kissling, 1958; Hronov-
sky, 1972; Dean a Abelseth, 1973) komerc-
nym antirabickym konjugatom (Bioveta Ivanovice na
Hané). K prehliadaniu preparatov sme pouzili fluores-
cenény mikroskop (Nikon, Japonsko). Pri posudzovani
preparitov sme sa zamerali na tvar, charakter, mnoz-
stvo a lokalizaciu antigénu rabického virusu fluoresku-
jucich adtvarov.

VYSLEDKY A DISKUSIA

Vysledky pokusov zameranych na Stadium moznosti
potencovania penetricic vakcinacného virusu kmena
Vnukovo-32 na drovni 107. sériovej pasaze pri ordlnej
aplikdcii na cicajicich mySiach pridanim DEAE-dex-
tranu si uvedené v tab. I.

Vysledky pokusov sved¢ia, ze DEAE-dextran poten-
cuje (akceleruje) penetraciu rabického virusu, ked sa
aplikuje oralne spolo¢ne s virusom.

Preparity, ktoré bol pripravené z ordlne infikova-
nych cicajucich mysi v prvych ¢asovych intervaloch
(po 10 min, po 2, 24, 48, 72, 96 a 102 h) od aplikicie
virusu boli negativne.

108 h po ordlnej aplikacn vakcina¢ného virusu, sa
v preparatoch pripravenych z druhej a tretej skupiny

I. Urychlenie penetricie vakcinaéného virusu kmef Vnukovo-32 na irovni 107 pasaze pri perorilne) aplikacii pridanim DEAE-dextranu
v pokuse na cicajicich myS$iach — Acceleration of the penetration of vaccination virus Vnukovo-32 strain at the level of 107th passage at
peroral application by DEAE-dextran administration in an experiment on suckling mice

Doba vysetrenia®
Skupina zvierat' orgin® [ 10 min 192 a7
: 2 2 2 2 3
27 96 h 102h (108 h | 114 h [ 120 h | 126 h | 132 h [ 138 h | 144 h | 168 h %64 h
Virus bez prid:mi:x2 bu = - = = - - + + + +
DEAE-dextranu M - _ _ . . . + + + +
Virus s pridanim 125 pg/ml bu - - + ¥ ¥ o + + # +
3
DEAE-dextranu M - By + + + + G + + &
Virus s pridanim 250 pg/ml bu = 2 St + s + i F * +
5 4
DEAE-dextranu M - - + + + 4 + i % o
Legenda - Legend:
DU = sliznica dutiny ustnej — oral cavity mucous membrane
M = mozog na trovni Ammonovych rohov - brain at the cornu ammonis level
PMIF = priama metoéda imunofluor - direct 1 fluorescence method

+ = pozitivny nélez pri PMIF — positive finding by PMIF
- = negativny nilez pri PMIF - negative finding by PMIF

lgroup of animals, *virus without DEAE-dextran addition, *virus with 125 g/ml DEAE-dextran addition, *virus with 250 g/ml DEAE-dextran

P 5 o . .
addition. "body organ. “time of examination
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mysi (kde bolo pridané 125 pg/ml, resp. 250 pg/ml
DEAE-dextranu), objavila Specifickda fluorescencia
v rezoch, ktoré boli urobené na drovni Ammonovych
rohov. Tak isto pozitivna detekcia rabického antigénu
bola zistena aj v preparatoch, ktoré boli pripavené zo
sliznice dutiny ustnej. Z prvej skupiny mysi, kde sme
k oralnej infekcii pouZili vakcinaény virus bez pridania
DEAE-dextranu, preparity z obidvoch Casti (sliznica
dutiny tstnej, mozog) sme aj po 126 h hodnotili ako
negativne. Specificka fluorescencia v preparatoch pri-
pravenych z prvej skupiny mysi (bez pridania DEAE-
-dextranu) sa objavila po 138 h po aplikacii.

Preparaty sme robili a hodnotili az do 11. diia od
zaCiatku pokusu. Charakter fluorescencie sa v podstate
nezmenil oproti preparatom pripravenym po 108, resp.
138 h po infekeii. Na zaklade priebeznych pozorovani
je v8ak moZné sudit o Ciastonom zniZeni poctu fluo-
reskujucich utvarov poc¢inajic 10. diiom.

V naSich pokusoch sme zistili, Ze DEAE-dextran po-
tencuje (akceleruje) penetraciu vysoko atenuovaného vak-
cinaéného kmena rabického virusu Vnukovo-32/107.

VyuZitie potencovania penetracie pridanim DEAE-
-dextranu pri ordlnom podani vakcina¢ného kmena vi-
rusu besnoty je v spojitosti s mechanizmom oralnej
vakcinacie zivymi vakcinami. Vstupnou branou pri
oralnej antirabickej vakcinacii je sliznica dutiny ustne;j.
Pridanim DEAE-dextranu do infek¢ného bunkového
média sa zvySila schopnost preniknutia virusu do bu-
kdlnej sliznice, a preto mdZeme predpokladat aj poten-
covanie imunologickej odpovede organizmu pri ordlnej
vakcindcii.
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KRATKE
SDELENI

SHORT
COMMUNICATION

NON-RADIOACTIVE IN SITU HYBRIDIZATION OF PORCINE
EMBRYOS: A METHOD TO DETECT AND LOCALIZE .
THE EXPRESSION OF EARLY DEVELOPMENTAL GENES

NERADIOAKTIVNI HYBRIDIZACE IN SITU NA EMBRYICH PRASETE:
METODA DETEKCE A LOKALIZACE EXPRESE CASNYCH
VYVOJOVYCH GENU

T. Modric'~, F. A. Simmen'~

: Department of Physiological Science, College of Veterinary Medicine,

2 . " 3 o . . x . .

“Department of Dairy and Poultry Sciences, University of Florida, Gainesville, U.S.A.

* Department of Physiology, Faculty of Medicine, University of Manitoba, Winnipeg,
Canada

ABSTRACT: In st hybridization is a method commonly used for detection and cellular localization of gene transcription
in mammalian embryos. During implantation, cells of the blastocyst synthesize paracrine signaling molecules in an appropriate
manner, via alterations in trophoblast gene expression. We used a digoxigenin-labeled probe for detection of mRNA encoding
the embryo isoform of porcine cytochrome P450 aromatase, the terminal enzyme in the estrogen biosynthetic cascade, to
localize the cells in which transcription of this gene occurs in late preimplantation-stage porcine embryos. Trophectodermal
cells stained positive. indicating that transcription of the embryo aromatase isoform-encoding gene is active in these cells.
Similar methods could be used to localize the expression of other early developmental genes in preimplantation porcine
embryos.

in situ hybridization; swine: blastocyst; ovum implantation; cytochrome P450 aromatase; steroid synthesis

ABSTRAKT: Metoda hybridizace in situ se b&€Zné pouZiva k detekci a bunétné lokalizaci transkripce geni v embryich savci.
Béhem implantace syntetizuji buiiky blastocysty prostfednictvim zmén genové exprese v trofoblastu pfislu$na mnoZstvi
parakrinnich signdalnich molekul. PouZili jsme digoxigeninem znaenou sondu pro detekci mRNA kodujici embryondlni
izoformu prase&i aromatazy cytochromu P450, ktera je termindlnim enzymem biosyntetické kaskady estrogeni. Pomoci této
sondy byly lokalizoviny buiiky, ve kterych dochizi k transkripci genu pro aromatizu v pozdnim preimplantaénim stadiu
praseCich embryi. Buiiky trofektodermu se barvily pozitivné, coZ ukazuje, Ze v t&chto buikach dochazi k transkripci genu
kodujiciho embryonilni izoformu aromatizy. Podobné metody mohou byt pouzity k lokalizaci exprese dalSich ¢asnych
vyvojovych gen v preimplantaénich embryich prasat.

hybridizace in sine; prase; blastocysta; implantace vajicek; cytochrom P450; syntéza steroidii

Blastocyst implantation, a critical event in porcine
reproduction, is orchestrated by a host of molecular
signals, released from the ovaries, the blastocyst and
the uterus (Simmen et al.,, 1995). One implantation
signal, released by the porcine blastocyst, is estrogen,
the secretion of which peaks between days 11 and 12

post estrus (p.e.) (Bazer and Thatcher, 1977).
The final reaction in estrogen biosynthesis is aromati-
zation of androgens into estrogens, a process catalyzed
by the enzyme cytochrome P450 aromatase (Miller,
1988). The presence of this enzyme has previously
been detected in trophectodermal and endodermal cells

* This work was supported by USDA Grants 93-37205-9172 and 95-37206-2317. This is Journal Series No. R-06181 from the University of Florida

Agricultural Experiment Station
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1. Section of a day 12 porcine conceptus stained with hematoxylin
and eosin; 40x

of the preimplantation porcine blastocyst (Conley et
al., 1994; Ko et al.,, 1994). In the pig blastocyst, ex-
pression of the aromatase isoform type III mRNA
(Choi etal., 1997b) coincides with this enzyme's ex-
pression, while in the placenta, aromatase isoform type
II mRNA is predominant (Choi et al., 1997a). How-
ever, it is not known whether the mRNA expression of
the type III aromatase gene encoding the embryonic
isoform of aromatase, is restricted to particular cell
types of the embryo.

In this study, we analyzed day 12 porcine blasto-
cysts by in situ hybridization (ISH), in order to localize
the site of type III aromatase transcription at this de-
velopmental stage. Prepubertal crossbred gilts were ob-
tained and mated on their second estrus. Gilts were
slaughtered at the university abattoir on day 12 p.e.
Blastocysts were flushed in 20 ml of sterile phosphate-
buffered saline (PBS), pH 7.2 and recovered into a ster-
ile culture dish. Blastocysts were fixed in 4% parafor-
maldehyde in PBS overnight, dehydrated in ethanol,
cleared in xylene and embedded in paraffin. Five pm
thin sections were mounted on Superfrost Plus (Fisher
Scientific) microscope slides. Digoxigenin-labeled an-
tisense and sense riboprobes were generated by in vitro
transcription from the linearized PCR II plasmid (In-
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2. Section of a day 12 porcine conceptus stained with hematoxylin
and eosin; 1000x

vitrogen), containing the 500 bp fragment of porcine
cDNA (exons 7-9), using the DIG RNA Labeling Kit
(Boehringer Mannheim). Transcription by T7 and SP6
RNA polymerase provided sense and antisense ribo-
probes, respectively. The antisense riboprobe was used
for detection of type III aromatase transcripts, whereas
the sense riboprobe was used as the negative control.
Probes were alkaline-hydrolyzed to yield RNA frag-
ments of approximately 100 nucleotides. The slides
were heated to 80 °C for 10 minutes. After removal of
paraffin, rehydration and equilibration in PBS, sections
were placed sequentially in 0.2 N HCI (20 min), PBS
(2 min), 25 pg/ml Proteinase K in TE buffer (30 min),
0.3% Triton X-100 in PBS (15 min), 4% paraformal-
dehyde in PBS (10 min), 0.25% acetic anhydride/0.1 M
tricthanolamine (10 min) and PBS (2 min). The sec-
tions were prehybridized in a humidified chamber at
50 °C for 3 hours in 50% formamide, 5X SSC, 5X
Denhardt’s solution, 0.25 mg/ml yeast tRNA, 4 mM
EDTA, 0.5% sodium dodecyl sulfate (3 h at 50 °C).
Hybridization was in the same solution, with the addi-
tion of 10 ng/ml digoxigenized probe at 50 °C over-
night. Following hybridization, the slides were rinsed
twice in 2X SSC (15 min each), incubated with
100 pg/ml RNase A in the same buffer (37 °C for
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3. Section of a day 12 porcine conceptus subjected to ISH using
digoxigenin-labeled positive strand of type III aromatase mRNA
(negative control); 1000x

30 min) and then washed in 0.1X SSC twice at 50 °C
for 20 min and once at room temperature for 30 min.
Hybridization was visualized by immunological detec-
tion of digoxigenin, using the DIG Nucleic Acid De-
tection kit (Boehringer Mannheim), according to the
manufacturer’s protocol.

Figs. | and 2 are representative images of day 12
porcine blastocysts stained with hematoxylin. Figs. 3
and 4 are representative images of porcine blastocysts
subjected to ISH using the probe for type III aromatase.
In Fig. 3, the positive strand was used to synthesize the
probe, which served as control for nonspecific signal.
It is essential to use such a control, since any probe
may hybridize non-specifically at lower stringency
conditions. Fig. 4 is the result of hybridization with the
negative strand probe. The staining of trophectoderm,
but not endoderm layer, indicates that trophectoderm,
the most abundant cell layer at this developmental
stage, is the major or only site of type III aromatase
transcription. The finding that day 12 porcine trophec-
toderm cells express the type III aromatase mRNA is
consistent with findings by Conley etal. (1994) and
Ko etal. (1994), who detected cytochrome P450 aro-

VET. MED. - CZECH, 43, 1998 (5): 165-168

4. Section of a day 12 porcine conceptus subjected to ISH using
digoxigenin-labeled negative strand of type Il aromatase mRNA;
1000x. Cytoplasm of trophectodermal cells was stained, whereas
cytoplasm of endodermal cells was unstained

matase protein by immunohistochemistry, primarily in
trophectoderm of preimplantation porcine blastocysts.
Taken together, these results indicate that transcription
of the type III aromatase gene is coincident with trans-
lation of functional embryonic aromatase protein.

To the best of our knowledge, this is the first re-
ported non-radioactive ISH study on preimplantation
porcine blastocysts. The results demonstrate that ISH
is a feasible method for characterization of gene ex-
pression in pre-implantation porcine blastocysts and
that investigation of the expression of other genes in
this tissue is possible. Unlike radioactive ISH, the non-
radioactive method was found to provide resolution at
the cellular level, without compromising sensitivity
(Schad et al,, 1996). Together with the fact that no
radioactive waste is produced and that exposure to ra-
dioactive substances is eliminated, non-radioactive ISH
can be considered a method of choice for localization
of gene transcription in pig blastocysts. This study pro-
vides a modified protocol for ISH to detect the mRNA
encoding the embryonic isoform of aromatase. Further
studies are needed to investigate the possible coincident
cellular expression of other steroidogenic genes, such
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as those encoding P450scc, 3B-HSD and 17B-HSD, as
well as the genes encoding growth factors and cyto-
kines that possibly might serve as regulators of concep-
tus steroidogenesis (Ko et al., 1994). We anticipate
that, with slight modification, this method can be used
to detect the expression of other genes in porcine or
other mammalian blastocysts.
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