%% Uzer

USTAV ZEMEDELSKYCH A POTRAVINARSKYCH INFORMACI

VETERINARNI MEDICINA

Veterinary Medicine — Czech

CESKA AKADEMIE ZEMEDELSKYCH VED

VOLUME 41 (LXIX)
PRAHA

AUGUST 1996

CS ISSN 0375-8427




VETERINARNI MEDICINA

Mezindrodni védecky Casopis vydavany z povéieni Ceské aka-
demie zemédélskych véd a s podporou Ministerstva zemédél-
stvi Ceské republiky

VETERINARY MEDICINE - CZECH

An international journal published by the Czech Academy of

Agricultural Sciences and with the promotion of the Ministry
of Agriculture of the Czech Republic

Editorial Board - Redak¢ni rada

Chairman - Predseda

Prof. MVDr. Karel Hru$ka, CSc., Veterinary Research Institute, Brno, Czech Republic

Members — Clenové

Prof. MVDr. Jan Bouda, DrSc., University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

Doc. MVDr. ing. Jifi BroZ, CSc., Reinfelden, Switzerland

Arost Cepica, DVM,, PhD., Associate Professor (Virology/Immunology), Atlantic Veterinary College, U.P.E.L.,

Charlottetown, Canada

RNDr. Milan Franek, CSc., Veterinary Research Institute, Brno, Czech Republic

Doc.
Prof.
Doc.
Doc.
Prof.
Prof.
Prof.
Prof.

Jilové u Prahy, Czech Republic

MVDr. Ivan Herzig, CSc., Veterinary Research Institute, Brno, Czech Republic

MVDr, Bohumir Hofirek, DrSc.. University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic
MVDr. RNDr. Petr Hof#in, CSc., University of Veterinary and Pharmaceutical Sciences, Brno, Czech republic
MVDr. Frantifek Kovafa, DrSc., University of Veterinary and Pharmaceutical Sciences, Brno, Czech republic
MUDr. M. V. Nermut, PhD., DSc. (h. ¢.), National Institute for Biological Standards and Control, United Kingdom
MUDr. MVDr. h. c. Leopold Pospi§il, DrSc., Veterinary Research Institute, Brno, Czech Republic

RNDr. Viclav Suchy, DrSc., University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

MVDr. Bohumil Sevéik, DrSc., BIOPHARM - Research Institute of Biopharmacy and Veterinary Drugs, a. s.,

Prof. MVDr. Zdenék VéEZznik, DrSc., Veterinary Research Institute. Brno, Czech Republic

Editor-in-Chief — Vedouci redaktorka
Ing. Zdenka RadoSova

Cil a odborna naplii: Casopis Veterinarni medicina uvefejiiu-
je puvodni védecké price a studie typu review ze viech oblasti
veterinarni mediciny v Cesting, slovensting a anglicting.
Casopis je citovin v bibliografickém ¢asopise Current Con-
tents — Agriculture, Biology and Environmental Sciences.
a abstraktly z Casopisu jsou zahrnuty v téchto databazich: Ag-
ris, CAB Abstracts, Current Contents on Diskette — Agricultu-
re, Biology and Environmental Sciences. Czech Agricultural
Bibliography, Toxline Plus, WLAS.

Periodicita: Casopis vychdzi mési¢éné (12x ro¢né), roénik 41
vychazi v roce 1996.

Prijimani rukopist: Rukopisy ve dvou vyhotovenich je tieba
zaslat na adresu redakce: Ing. Zdeitkka RadoSovi, vedouci re-
daktorka, Ustav zemé&d€lskych a potravindfskych informaci,
Slezska 7, 120 56 Praha 2, tel.: 02/25 75 41-9, fax: 02/25 70 90,
e-mail: braun@uzpi.agrec.cz. Den doruceni rukopisu do redak-
ce je uvddén jako datum prijeti k publikaci.

Informace o predplatném: Objednivky na predplatné jsou
prijimiany pouze na cely rok (leden—prosinec) a mély by byt
zasliny na adresu: Ustav zemédélskych a potravindiskych in-
formaci, vydavatelské oddéleni, Slezskda 7, 120 56 Praha 2.
Cena predplatného pro rok 1996 je 492 K¢.

© Institute of Agricultural and Food Information, Prague

1996

Aims and scope: The journal Veterindrni medicina original
publishes papers and reviews from all fields of veterinary me-
dicine written in Czech, Slovak or English.

The journal is cited in the bibliographical journal Current Con-
tents — Agriculture, Biology and Environmental Sciences, ab-
stracts from the journal are comprised in the databases: Agris,
CAB Abstracts, Current Contents on Diskette — Agriculture,
Biology and Environmental Sciences, Czech Agricultural Bib-
liography, Toxline Plus, WLAS.

Periodicity: The journal is published monthly (12 issues per
year), Volume 41 appearing in 1996.

Acceptance of manuscripts: Two copies of manuscript
should be addressed to: Ing. Zdeika RadoSovi, editor-in-chief,
Institute of Agricultural and Food Information. Slezska 7,
120 56 Praha 2, tel.: 02/25 75 41-9, fax: 02/25 70 90, e-mail:
braun@uzpi.agrec.cz. The day the manuscript reaches the edi-
tor for the first time is given upon publication as the date of
reception.

Subscription information: Subscription orders can be entered
only by calendar year (January-December) and should be sent to:
Institute of Agricultural and Food Information, Slezskd T
120 56 Praha 2. Subscription price for 1996 is 115 USD (Europe),
120 USD (overseas).

F 4884


mailto:braun@uzpi.agrec.cz
mailto:braun@uzpi.agrec.cz

SUSCEPTIBILITY AND REACTIVITY OF SHEEP TO TRICHINELLA
SPIRALIS INFECTION"

VNIMAVOST A REAKTIVNY PREJAV OVIEC K INFIKOVANIU
TRICHINELLA SPIRALIS

A. Pajersk)"l, 0. Toma§oviéovél, J. Kinéekovél, | 43 Zubrickiz, J. Koren?

! Parasitological Institute, Slovak Academy of Sciences, KoSice, Slovak Republic
2 State Veterinary Institute, PreSov, Slovak Republik

ABSTRACT: Susceptibility and reactive manifestation to Trichinella spiralis infection were studied in atypical hosts (sheep)
for the period of 247 days. Sheep produced anti-Trichinella antibodies as early on Day 11 (low titer 1 : 200), with maximum
reached at Day 35 (titer 1 : 800). From Day 42 the antibody level was declining with a negative result of examination on
Day 70. Mice exibited anti-Trichinella antibodies only on Day 32 (titer | : 200). This level was rising, reaching high titer
(1 : 1 600) on Day 56. This antibody level persisted until Day 156. In the following period, a rapid decrease in the titer was
observed (Graph). On Day 32, T. spiralis larvae in sheep were present in all groups of the muscles examined. The highest
larval counts during the entire experiment were detected in the masseter. The initially high counts in the diaphragm and tongue
were reduced to only 1/4 or 1/10 at the end of the experiment. In mice, the larvae occurred evenly throughout the entire
experiment (Tab. I). The first appearance of a capsule around the T. spiralis larva in muscles was observed on Day 32 p. i.
No cell response was detected around the capsule (Fig. 1). Neither was any response observed around necrotizing larvae,
even though the surrounding myofibrils were caused to die off (Fig. 2). Certain differences in the degree of myofibril
degradation by larvae were evident as early as on Day 32. The least damaged myofibrils were those in the masseter, tongue
and diaphragm. This finding correlates with the histological recovery of a different number of necrotized larvae from the
individual muscle groups examined. Fresh blood extravassations around larvae were observed on Day 59 (Fig. 3). They could
be caused by the migration of larvae to a parasitation site. Live uncapsulated larvae were also found on Day 115 p. i. (Fig. 4).
An increased cellular presence around some larvae was observed on Day 84. The larvae surrounded by lymphocytes conse-
quently died off, those without lymphocytic responses formed capsules and survived (Fig. 5). The necrotizing larvae were
subject to a powerful phagocytic process, presented by histiocytes, forming multinuclear symplasms (Fig. 6). On Day 11 p.
i., larvae inside a capsule were dying off as well. The initial stage of larval necrosis in a capsule is also accompanied by an
increased lymphocytic responce (Fig. 7). The condition of larvae in capsules and the cellular unresponsiveness as late as on
Day 247 indicate the long-lasting viability of the larvae. The capsules surrounding T. spiralis larvae in mice were distinctly
seen as early as on Day 32 p. i. Lymphocytic aggregations around the capsule were observed throughout the entire experiment
(247 days) - Fig. 8.

Trichinella spiralis; sheep; larval count; reactive manifestation; lymphocytes; histiocytes

ABSTRAKT: Zistovala sa vnimavost a reaktivny prejav atypickych hostitefov (oviec) k infekcii Trichinella spiralis poCas
247 dni. Po infikovani 7 000 larvami boli zistené antitrichinelové protilatky na 11. defl p. i. s maximom na 35. deil. Od
42. diia hladina protildtok klesala aZ na nulovii hodnotu na 70. defi. Larvy T. spiralis sa na 32. defi nachadzali vo vietkych
vySetrovanych skupinich svalov oviec. NajvysSie poéty boli pofas celého pokusu v Zuvacich svaloch, branici a v jazyku.
Vyskyt lariev v3ak pretrvaval v priebehu celého pokusu. Larvy T. spiralis vytvarali (od 32. diia) vo svalovom tkanive ovce
kapsulu, ktora nestimulovala celuldrnu aktivizaciu. Vyvoldvali ju len odumierajice larvy a bola prezentovand histiocytdrnymi
bunkami a lymfocytmi. Pritomnost lymfocytov poukazovala na Zivotaschopnot lariev. Histiocytdrne bunky fagocytovali
odumreté larvy a okolité svalové vlakna. Najmenej lariev odumieralo v Zuvacich svaloch, branici a jazyku. Zistena Zivota-
schopnost lariev a nereaktivnost hostitelskych tkaniv aj na 247. def, vytvara predpoklad, Ze ovca je z hladiska prenosu lariev
T. spiralis potencialny pramefi infikovania.

Trichinella spiralis; ovca; pocetnost lariev; reaktivny prejav; lymfocyty; histiocyty
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INTRODUCTION

Atypical hosts play a very important role in the
spread of trichinellosis. Trichinellous epidemics due to
the consumption of horse meat were reported by Bel -
lani et al. (1976), Soule et al. (1988) etc. Bes-
sonov (1981) reported a natural 7. spiralis infection
in reindeer. Experimental infections of sheep with dif-
ferent species of the genus Trichinella have been suc-
cessfully carried out by Smith and Snowden
(1989) with T. nativa and T. spiralis, Alkarmi et al.
(1990) with T. spiralis and T. pseudospiralis, Toma-
Sovidova etal (1991) with T. spiralis and Med -
vedova et al. (1993) with T. pseudospiralis. This
study followed the susceptibility of atypical hosts —
sheep - to T. spiralis infection and pathomorphological
changes in host tissues.

MATERIALS AND METHODS
Source of Trichinella spiralis

T. spiralis was isolated from wild boar in Vladivos-
tok in 1982 (provided to us by Britov). Trichinellae
were maintained by passaging through ICR mice at
6-7 month intervals.

Experimental animals

Five lambs of the Improved Wallachian breed,
4 months old and comparable in weight, were orally
infected with a single dose of 7 000 T. spiralis larvae
in 0.25 agar suspension using a drug applicator. Twenty
SPF mice of ICR strain, ecach orally infected with 150
T. spiralis larvae, served as control. The mice were
kept on a standard diet, with water freely available, at
a 12 hr light and 12 hr dark regimen.

Serological methods

Sera from sheep and mice were tested for anti-Tri-
chinella antibodies by ELISA on Days 0, 3, 7, 11, 21

and further in 14-day intervals during the whole experi-
ment (Day 247) and on the days when the animals were
sacrificed.

Counting of T. spiralis larvae

The larvae in sheep muscles were counted by using
25-50g samples taken from nine groups of muscles
(Popesko, 1968). For the larval count in mice the
whole carcass was used. The samples were examined
using an artificial digestive solution — pepsin, hydro-
chloric acid (Velebny et al., 1992). The numbers of
larvae were counted on an electronic apparatus Coulter
Counter (Velebny etal., 1979). Samples were taken
on days 32, 59, 84, 115 and 247 post mortem. Sheep
were slaughtered at the KoSice Abattoir.

Morphological methods

For the histological examination of sheep muscles
3 excisions were taken from each of the nine muscle
groups studied. Three muscle excisions were also taken
from each of control animals. One excision was fixed
in Bouin’s fixative, the second in 10% neutral formol
and both were embedded in paraffin. The third excision
was frozen in petroleam ether and processed on
a cryostat. Histological sections, 5-7 um thick, were
stained with hemotoxylin-eosin (Vacek, 1990).

RESULTS
Serological observations

Anti-Trichinella antibodies in sheep were recorded
as early as on Day 11 p. i., with a low titre of | : 200.
The antibody level was increasing to reach maximum
on Day 35, with titre 1 : 800. From Day 42 the antibody
level was decreasing until Day 70, when a negative
result was obtained. Anti-Trichinella antibodies in
mice were detected only on Day 32 p. i, with a low
titre of 1 : 200. Subsequently the antibody level was
rising, reaching a high titre (1 : 1 600) on Day 56,
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I. Occurrence of 7. spiralis larvae in sheep muscles (No. larvae/g muscle)

Muscles DAYE P
32 59 84 115 247

M. masseter 1782 2181 1759 2 607 1911
Diaphragm 1125 1 086 2012 940 302
Tongue 1 308 568 1110 1074 234
M. longissimus dorsi 261 153 217 143 122
M. deltoides 487 531 477 387 268
M. intercostales 394 345 581 247 283
M. extensor carpi radialis 279 276 282 290 153
M. biceps femori 238 306 290 110 306
M. fibularis longis 160 234 239 106 256
Control mice 23 120 21 760 19 288 20 275 16 525

which persisted until Day 156. Thereafter the antibody
titre declined rapidly (Graph).

Trichinella spiralis findings

On Day 32 T. spiralis larvae were present in all the
muscles examined. The highest larval counts during the
experiment were detected in the masseter muscles. The
initially high counts in the diaphragm and tongue
dropped as low as to 1/4 or 1/10 at the end of the
experiment. Other muscles yielded considerably lower
numbers of larvae, occurring throughout the entire ex-
periment. They were viable, motile and morphologi-
cally unchanged. The balanced occurrence of larvae in
mice was observed at all the intervals studied for the
duration of the experiment (Tab. I).

Morphological observations

The first indications of capsule formation around
T. spiralis larva in sheep muscles were recorded on
Day 32 p. i. The inside of the capsule contained de-
graded myofibrils. No cellular reaction was observed
around the capsule (Fig. 1). This was neither observed
around necrotizing larvae, despite the fact that they also
caused necrosis of surrounding myofibrils. The ongo-
ing necrotic process caused the pushing away of sur-
rounding muscle fasciolas (Fig. 2). At this time we
could notice certain differences in the rate of myofibril-
lar degradation due to larvae. The least damaged myofi-
brils were those in the masseter muscles, tongue and
diaphragm. This finding correlates with the histologi-
cally detected different number of necrotized larvae in
the particular muscle groups examined. While in the
masseter muscles, tongue and diaphragm, with the
highest number of larvae, one dead larva came per two
live, in other muscles, with much lower larval counts,
3 dead larvae came per 2 live on average. A histologi-
cal examination done on Day 59 also revealed fresh
extravasations surrounding the larva (Fig. 3). They

Vet. Med. - Czech, 41, 1996 (8): 233-240

might have been caused by larvae migrating to the
parasitation sites. Live, uncapsulated larvae were also
observed on Day 115 p. i. (Fig. 4). At another time
period, on Day 84, an increased occurrence of cells was
observed around some larvae. Those were histiocytes
and lymphocytes. The latter were indicative of the vi-
ability of larvae. While lymphocyte-surrounded larvae
were subsequently dying, those without lymphocytic
reaction formed capsules and survived (Fig. 5). The
necrotizing larvae were subjected to a strong phago-
cytic process, represented by histiocytes forming mul-
tinuclear symplasms (Fig. 6). On Day 115 p. i., larvae
were dying also inside the capsules. The initial stage of
larval necrosis in the capsule was also accompanied by
an increased lymphocytic reaction (Fig. 7). Such cases
were however sporadic. The condition of encapsulated
larvae and the cellular non-reactivity observed as late
as on Day 247 imply their long-lasting viability. The
results of this study suggest that in terms of 7. spiralis
larvae transmission sheep is a potential source of infec-
tion. T. spiralis larvae in mice were surrounded by
a distinct capsule as early as on Day 32 p. i. Through-
out the experiment (247 days), lymphocytic aggrega-
tions were observed around the capsules (Fig. 8). In-
itially (Day 32), lymphoid cells were also found inside
the capsule. Larvae survived unchanged for the dura-
tion of the experiment.

DISCUSSION

The existing data on individual trichinella species in
animals suggest that T. spiralis is the most pathogenic
species in most of the animals studied (Britov,
1982). Its high pathogenicity was also detected in
atypical hosts such as horse, sheep and cattle (Bel-
lani et al, 1976; Smith and Snowdon, 1989;
Smith et al, 1990). The susceptibility of the sheep
breed studied was experimentally evaluated not only on
the number of larvae in muscles and on the host re-
sponse but also on the host’s reactivity evoked by
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pathomorphological changes at the larvae localization
site. With an infective larval dose used (7 000 larvae)
per sheep, the first evidence of anti-Trichinella anti
bodies was observed on Day 11 p. i. Sheep of the Wal-
lachian breed used in our experiment and Merino sheep
(TomaSovicova et al, 1991) exhibited the pre-
sence of anti-Trichinella antibodies on the same day
Using more than a 3-fold infective dose, Smith and
Snowdon (1989) reported the generation of the an-
tibodies as early as on Day 7 p. i. The first emergence
of antibodies was related with both low and very high
infective doses. With the 000

dose of 3 larvae,
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1. Degraded myofibrils
in the peripheral por-
tion of T. spiralis larva
capsule in sheep mus-
cles on Day 32 p. i
(orig. microphoto)

2. Necrotizing T. spi-
ralis larvae in sheep
muscles on Day 32 p. i.
(orig. microphoto)

TanaSovicova etal (1991) reported the first oc-
currence of antibodies only on Day 19 p. i, and with
160 000 larvae Smith and Snowdon (1989) on Day 21
p. i. A long-term tracing of anti-Trichinella antibodies
showed their highest titre on Day 35 p. i., with a sub-
sequent decrease to the minimum on Day 70 p. i. The
same course of the antibody generation in horses ex-
perimentally infected with T. spiralis larvac was re-
ported by Polidori et al. (1989). The authors de-
tected the highest antibody levels between week 5 and
7 p. i.. followed by a decrease to the minimum. This
course of antibody generation may be considered as

Vet. Med. - Czech, 41, 1996 (8): 233-240



characteristic of trichinella infections in atypical hosts
— farm animals. These results suggest that the disap-
pearance of antibodies is one the characters for assign-
ing animals to the group of atypical hosts. Thus it can
be stated that the routine abbatoir diagnosis of the pos-
sible trichinella occurrence in sheep and horses is pos-
sible only by using compression and digestion me-
thods. For the exact diagnosis of the trichinellosis it is
very important that samples be taken from predilected
sites. Our experiments show that like in other animals
also in sheep the distribution of larvae in the particular
muscle groups varies considerably. During the entire

Vet. Med. - Czech, 41, 1996 (8): 233-240

3. Extravasation ar-
round 7. spiralis larvae
in sheep muscles on
Day 59 p. i (orig. mi-
crophoto)

4. Live capsule-free 7.
spiralis larvae (marked
by arrow) in sheep
muscles on Day 115 p.
i, (ong. microphoto)

j

experiment (247 days) most larvac were found in the
masseter muscles, which should therefore be recom-
mended as a predilected site for collecting samples.
High numbers of larvae also remained in the diaphragm
and tongue as late as on Day 115. At the end of the
experiment (Day 247) the larval count in those muscles
was comparable with that detected in other muscle
groups examined. Also in cattle (Smith et al., 1990)
the highest mean percentage value for 7. spiralis larvae
was recorded from the masseter muscles. Our results
are consistent with those of the authors who studied
larval distribution in sheep (Alkarmi et al., 1990;
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TomasSovicova etal., 1991). The masseter muscles
or the muscles of tongue and diaphragm may therefore
be considered as predilected sites and recommended for
the postmortem examination for the presence of
trichinellae. The varied distribution of larvaec may be
caused by different rates of larval necrosis going on in
the particular muscle groups. Fewest dead larvae were
detected in the masseter muscles, tongue and dia-
phragm. Such a ,tolerance™ of these muscles of the
larval presence was manifested by a milder damage of
myofibrils. The animals used in our experiment (sheep,
mouse) showed different cellular reactivity to the pres-
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5. Varied cellular reac-
tion to 7" spiralis larvae
in sheep muscles on
Day 84 p. 1.

a - surrounding of lar-
vae without lympho-
cytes, b - aggregation
of lymphocytes around
larvae (orig. micro-
photo)

6. Multinuclear sym-
plasms (marked by ar-
row) surrounding ne-
crotizing 7. spiralis lar-
vae in sheep muscles on
Day 84 p. i (orig. mi-
crophoto)

ence of larvae in the musculature. In mice during the
entire experiment (247 days) incapsulated larvae were
surrounded by emerging aggregations of inflammatory
cells. The larvae remained viable and fluctuated incon-
siderably in number. In sheep, however, no aggrega-
tions of cells were observed around viable encapsulated
larvac. Lymphocytic infiltrates started to form around
the larvae which were soon to die. Aggregations of
basophilic cells around 7. spiralis in chicken muscles
were reported by Hong-Kean et al. (1984). Rem-
nants of necrotized larvae were eliminated by histio-
cytes, vhich formed multinuclear symplasms. A similar

Vet Med. — Czech, 41, 1996 (8): 233-240



image of trichinella lesions elimination in cattle was
described by Smith et al. (1990). The epidemiologi-
cal role of individual hosts in spreading trichinellosis
is determined considerably by the time of larval sur-

vival in their muscles. Smith and Snowdon
(1989) reported live T. spiralis larvae in sheep muscles
as late as on Day 369 p. i. In our experiments such
larvae were still found on Day 247 p. i. Also in horses,
as atypical hosts of trichinellae, Bellani et al.
(1976) detected larvae in the muscles on Day 180 p. i.
Sheep may also be ranked with atypical hosts. They

Vet. Med. - Czech. 41, 1996 (8): 233-240

7. Necrotized encapsu-
lated T. spiralis larvae
(marked by arrow) in
sheep muscles on Day
115 p. i (orig. micro-
photo)

8. Lymphocytic aggre-
gations surrounding en-
capsulated 7. spiralis
larvae in mouse mus-
cles on Day 247 p. i.
(orig. microphoto)

may play the role in the formation of a sylvatic focus
of trichinellosis during the time of their grazing. Such
sheep, slaughtered by breeders on farmsteads at the end
of the grazing season, may cause the occurrence of
synanthropic foci. This presumption can also be sup-
ported by the finding that 156 beetle species of 9 fami-
lies were transitory hosts* of trichinellosis
(Bockeler, 1977). As mutton is usually consumed
thermally treated, a direct transfer of trichinellosis to
humans is not anticipated.
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RESISTANCE TO ANTIBIOTICS IN STAPHYLOCOCCUS AUREUS
AT EWE MASTITIS, IN SHEEP MILK AND ITS PRODUCTS

REZISTENCIA NA ANTIBIOTIKA U STAPHYLOCOCCUS AUREUS PRI
MASTITIDACH OVIEC, V OVCOM MLIEKU A VYROBKOCH Z NEHO

§. Simko', P. Bartko?

'!District Veterinary Administration, Zvolen, Slovak Republic
2Um'wzrsity of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: A study of current resistance to antibiotics was conducted in 500 strains of Staphylococcus aureus isolated
from ewes with clinical and latent mastitis, from sheep milk and products made from it (sheep lumpy cheese, bryndza cheese).
A diffusion disk method was used to assay 14 kinds of antibiotics (AMP, BAC, CEF, ERY, GEN, CMP, KAN, LIN, OXA,
PEN, RIF, SPI, VAN, TET) and one chemotherapeutic drug (COT). The highest resistance was observed in the cases of
clinical mastitis (from 8% and 10% in COT and KAN to 68% and 69% in PEN and TET). Resistance significantly decreased
in 13 kinds of antibiotics in the group of cases with latent mastitis (from 3% in SPI to 30% in PEN), it increased in KAN
(13%) and COT (12%) only. Resistance also decreased in bulk samples of sheep milk; it was the highest in PEN (27%) and
AMP (17%) and the lowest in CEF, RIF and SPI (5%). Sheep lumpy cheese and bryndza cheese are mostly made from
unpasteurized milk. Resistance continued to decrease even in these dairy products. It ranged from 2% in CEF to 16% in OXA
in sheep lumpy sugar, while it varied from 0% in SPI to 14% in TET in bryndza cheese. The results demonstrate that sheep
milk and products made from it are not any important sources of antibiotic resistance of S. aureus in Central Slovakia.

sheep: mastitis; milk; lumpy cheese; bryndza cheese; Staphylococcus aureus; resistance

ABSTRAKT: Vykonala sa 3tadia o siCasnej rezistencii na antibiotiki u 500 kmefov Staphylococcus aureus izolovanych
z klinickych i latentnych mastitid oviec, ov&ieho mlieka a vyrobkov z neho (ov¢i hrudkovy syr, bryndza). Vy3etrenia sa
vykonali difiznou diskovou metédou k 14 druhom antibiotik (AMP, BAC, CEF, ERY, GEN, CMP. KAN. LIN, OXA, PEN,
RIF, SPI, VAN, TET) a jednému chemoterapeutiku (COT). Najvy33ia rezistencia bola u klinickych mastitid (od 8 a 10 %
u COT a KAN do 68 a 69 % u PEN a TET). V skupine latentnych mastitid rezistencia sa vyznamne zniZila u 13 druhov
antibiotik (od 3 % u SPI do 30 % u PEN), zvyg3ila sa len u KAN (13 %) a COT (12 %). V bazénovych vzorkach ovéicho
mlieka rezistencia sa tieZ zniZila; najvy33ia bola u PEN (27 %) a AMP (17 %) a najmensia u CEF, RIF a SPI (5 %). Ov¢&i
hrudkovy syr a bryndza sa vyrdbaji vi&Sinou z tepelne neo3etreného mlieka. Aj u tychto mliegnych vyrobkoch sa rezistencia
dalej zniZovala. U ov&ieho hrudkového syra sa pohybovala od 2 % u CEF do 16 % u OXA a v bryndzi od 0 % u SPI do
14 % u TET. Vysledky dokazuju, Ze ovie mlieko a vyrobky z neho nie sii d6leZitym zdrojom antibiotickej rezistencie S.
aureus na strednom Slovensku.

ovce; mastitidy; mlieko; hrudkovy syr; bryndza; Staphylococcus aureus; rezistencia

UvoD

Pri¢iny vzniku zapalov mlienej Zlazy bahnic si
rozne. Klinicky zjavné formy si lahko diagnostikova-
telné a neunikni pozornosti chovatela, a tym aj terapii.
Subklinické a latentné mastitidy sa v3ak daju odhalit
iba laborat6rnym vySetrenim.

Zéavaznym problémom pri mastitidach je skutonost,
Ze dominantnou mikroflérou si baktérie S. aureus
(Ja3¥0,1983; Travnigek,1985; Simko, 1992).
Dojenie bahnic podozrivych z mastitid do spolo&nej
galety sposobi kontaminiciu mlieka zdravych bahnic
patogénnou mikroflérou, ¢o je o to zavaZnejdie, Ze ov-
Cie mlicko sa v dalSom procese spracovania tepelne

Vet. Med. - Czech, 41, 1996 (8): 241-244

neodetruje (Grieger, 1990; Kréal ai., 1988) a pri-
tomné stafylokoky i vyprodukovany toxin v ovfom
hrudkovom syre zostavaji v detekovateInom mnoZstve
i davke dostatotnej na vyvolanie stafylokokovych en-
terotoxikéz (Petra¥, 1985; Simko, 1993).

Infekcie mlie¢nej Zlazy patria k tym infekénym
komplikécidm, ktoré vo vi&Sine pripadov vyZaduji po-
danie Gginnych protimikrébovych (= antibiotik4 a pro-
timikrébové chemoterapeutika) liegiv. Pri farmakotera-
pii infek¢nych chordb je potrebné dodrZiavat zasady
antibiotickej politiky i protimikrébovej terapie (Sim -
ko, 1983a, b, 1989).

Vzhladom na to, Ze stredné Slovensko sa vyznamne
podiela na chove oviec (Simko, 1987), aj tym aj na
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produkcii ov¢ieho mlieka a vyrobkov z neho na Slo-
vensku, vykonali sme Stidiu o siCasnej rezistencii na
antibiotikd u naj¢astejSieho pdvodcu mastitid oviec (S.
aureus) izolovaného z klinickych materialov, ov¢ieho
mlieka a vyrobkov z neho.

MATERIAL A METODA

Kmene S. aureus pochadzali od oviec s klinickymi
formami mastitid doprevdadzanych priznakmi zapalu
vemena, alteraciou celkového zdravotného stavu, od
uhynutych a nevyhnutne zabitych oviec. Vzorky se-
krétov a punktitov z mlie¢nej Zlazy sa odobrali do
transportnej injekénej striekacky pri dodrzani zasad vy-
Setrenia hnisu a punktitov (Duben a Hausner,
1986).

Mikrobiologicka diagnostika S. aureus sa vykonala
podla Veterinarnych laboratérnych vy3etrovacich me-
todik (1975).

Kmene S. aureus z bazénovych vzoriek ovieho
mlieka (STN 57 0510) ov&ieho hrudkového syra (STN
57 1138) a bryndze (STN 57 1140) sa izolovali Stan-
dardnymi mikrobiologickymi metddami (STN 56 0089).

Pre urCenie rezistencie S. aureus k antibiotikim sa
pouZila difizna diskovd metéda (Urbaskova ai.,
1985) s pouzitim Lachema diskov citlivosti s obsahom
antibiotik a hodnotenim testu podla tab. 1.

Vsetky kmene S. aureus sa izolovali v rokoch 1993
az 1995 a pochadzali zo stdd oviec v okrese Zvolen
s nadviazanim na produkciu mlieka a vyrobkov z ne-

ho. Vo vietkych porovnavanych skupinach (klinické
mastitidy, latentné mastitidy, mlieko, ov¢i hrudkovy
syr, bryndza) vyskytu rezistencie bolo rovnako - po
100 kmefiov S. aureus.

VYSLEDKY A DISKUSIA

Chov zvierat je typicka oblast, kde extenzivne poda-
vanie antibiotik pdsobi trvalym tlakom na mikrobidlnu
floru. Vysledkom je narast rezistencie baktérii, ktora
dalej vedie k zvySovaniu davok antibiotik, a to vacsi-
nou novych a obycajne aj drahSich. Prax dokazuje, Ze
naklady na lie¢enie infekcii spdsobenych rezistentnymi
mikrobmi si najmenej dvojnasobné ako u infekcii
sposobenych citlivymi mikrébmi rovnakého druhu.
Uvazena antibioticka politika (Simko, 1983b) mdze
kontrolou ucelnosti a frekvencie podavania antibiotik
pozitivne ovplyvnif nepriaznivi situdciu v rezistencii.
Zhromazdovanie adajov a analyza rezistencie na miest-
nej, narodnej a medzinarodnej urovni slazi k volbe po-
stupov k zniZeniu vyskytu rezistentnych kmefiov.

V podmienkach stredného Slovenska je zvolensky
okres s chovom oviec mliekovo-vinového uzitkového
typu vyznamnym producentom ovcieho mlieka a vy-
robkov z neho. Mastitidy u oviec na strednom Sloven-
sku sa vyskytuja Casto. Pri klinickych forméch infeké-
nych mastitid sa najastejSie (96 %) vyskytoval S.
aureus, a lak isto (54,4 %) aj pri latentnych forméch
infekénych mastitid (Simko, 1992). Z tohto pohladu
vystupuji do popredia problémy etiologickej protista-

L. Interpreticia priemerov inhibi¢nych zon — Interpretation of the averages of inhibition zones

Antibiotikum' Sl Obsah G&innej litky Hodnotenie testu (priemer inhibi¢nej zony v mm)*
Chemoterapeutikum? atka v disku® (ug; j) rezistentny® citlivy”
Ampicilin AMP 10 <28 229
Bacitracin BAC 10" 9 13
Cefalotin CEF 30 14 18
Erytromycin ERY 15 13 23
Gentamycin GEN 10 12 15
Chloramfenikol CMP 30 12 18
Kanamycin KAN 30 13 18
Kotrimoxazol” KOT 25 10 16
Linkomycin LIN 2 14 15
Oxacilin OXA | 12 13
Penicilin PEN 10" 28 29
Rifampicin RIF 10 16 20
Spiramycin SPI 20 10 13
Vankomycin VAN 30 9 12
Tetracyklin TET 30 14 18

Legenda — Legend:

* = chemoterapeutikum - chemotherapeutic drug

** = obsah i¢innej latky je udin v j — content of active ingredient is given in j

'antiobiotic, Zchcmotherapcunc drug, 3abbreviation, *content of active ingredient in disk, “assay evaluation (average of inhibition zone in

6 . 7 s
mm). resistant, sensitive
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fylokokovej terapie, vratane rezistencie S. aureus na
antibiotikd (Vymola ai., 1983).

Stadium rezistencie S00 kmenov S. aureus (obr. 1)
dokumentuje skuto¢nost, Ze najvysSia rezistencia bola
u klinickych foriem mastitid, tak ako sme predpokla-
dali. V skupine latentnych mastitid rezistencia sa vy-
znamne znizila, okrem k KAN a COT, u ktorych sa
mierne zvySila.

Rezistencia S. awureus pri mastitidach bola vysoka
predovietkym k TET, PEN, AMP, OXA, ERY, ale aj
k CMP u klinickych foriem mastitid. Situacia v rezis-
tencii S. aureus kopiruje spotrebu veterinarnych proti-
mikrébovych lieCiv vo vietkych liekovych forméch,
najmi lieCivych aerodisperzii a pien. Riziko z pouZiva-
nia CMP (Page, 1991) viedlo v roku 1995 k zakazu
jeho pouZivania pri terapii chorych zvierat produkuju-
cich potraviny aj na Slovensku.

Rezistencia S. aureus v ovéom mlieku, v ovéom
hrudkovom syre a v bryndzi sa dalej postupne zniZo-
vala. Pokles rezistencie v tychto surovinich (mlieko,
hrudkovy syr) a potravine (bryndza) je zaujimavy aj
z toho hladiska, Ze S. aureus sa v mlieku dobre roz-
mnoZuje (Gorner a Simkovicova, 1979)
a v procese zrenia ov€ieho hrudkového syra nastava
devitalizacia stafylokokov i inej patogénnej mikroflory
(Grieger ai, 1980; Krcal ai., 1988), a to najmi
v dosledku inhihibicie kyselinou mlie¢nou v syre. Ten-
to faktor ma zrejme vyznamny vplyv nielen na ob-
medzovanie stafylokokovych enterotoxikéz, ale aj na
obmedzovanie kmenov S. aureus rezistentnych na an-
tibiotikd a protimikrébové chemoterapeutika. Vysledky
poukazuji, Ze ovCie mlieko a vyrobky z ncho nie su
doleZitym faktorom pri Sireni antibiotickej rezistencie
S. aureus na strednom Slovensku.

Spominané tivahy naznacuju, Ze rezistencia voci an-
tibiotikdm a jej transfer m6Zu byt kontrolované jedine
dobrou klinickou praxou, ktora predpoklada spolahliva
identifikaciu patogéna, vo&i ktorému sa pdsobi lieci-
vom. Odpoved na pokracujice aéinné pouZitie terapeu-
tickych latok musi preto spocivat v lep§om a opatrnej-
Som pouZiti antibiotik v starostlivosti o zdravie zvierat,
neZ to bolo v obdobi pred prvym objavenim sa mikro-
organizmov rezistentnych voci antibiotikam.
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LYMPHOCYTE BLASTOGENESIS TO CONCANAVALIN A
IN DOGS WITH LOCALIZED DEMODICOSIS ACCORDING
TO DURATION OF CLINICAL DISEASE

BLASTOGENEZA LYMFOCYTOV PO INDUKCII CONCANAVALIN
A U PSOV S LOKALNOU DEMODIKOZOU VZHLADOM K TRVANIU
KLINICKEHO OCHORENIA

8. Paulik, J. MojZiSova, V. Bajova, D. Baranova, 1. Paulikova

University of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: The aim of the study was to determine the degree of Con A induced lymphocyte blastogenesis in dogs with
localized demodicosis (LD) within 1-3 and 6-8 weeks from appearance of the clinical signs. Ethidium bromide fluorescence
assay was used for evaluation. In observation 9 clinically normal dogs, 6 dogs with LD a 4 dogs with generalized demodicosis
(GD) were used. The results showed a statistically significant depression (P < 0.01) of blastogenesis in the LD dogs in
comparison with that in the healthy dogs (Fig. 1). Responses to Con A were normal in dogs with LD in 1-3 weeks. However,
a significantly depressed response to Con A (P < 0.025-0.001) was demonstrated in the LD dogs in 6-8 weeks (average
6.7 weeks) and it was comparable with that in the GD dogs with the duration of clinical disease on average for 8.7 weeks
(Fig. 2; Tab. II). Thus, immunosuppression is not a necessary condition for dogs to develop spontaneous clinical LD and
immunosuppression develops with the clinical signs of disease.

dogs; demodicosis; lymphocyte blastogenesis; mitogen

ABSTRAKT: Cielom $tidia bolo sledovaf tiroveft Con A indukovanej blastogenézy krvnych lymfocytov u psov s lokélnou
formou demodik6zy (LD), s trvanim manifestdcie klinickych priznakov jeden aZ tri a Sest aZ osem tyZdiiov. K hodnoteniu
blastogenézy bol pouzity ethidium bromid fluorescenény test. K sledovaniu bolo pouZitych devit klinicky zdravych psov,
Sest psov s LD a Styria psy s generalizovanou demodikézou (GD). V porovnani so zdravymi psami preukazali lymfocyty od
psov s LD (n = 6) signifikantne zniZeni (P < 0,01) odpovedavost ku Con A (obr. 1). Normélna odpoved k mitogénu bola
zaznamenand u psov (n = 3) s LD trvajucou jeden aZ tri tyZdne. Psy (n = 3) s LD trvajicou 3es( aZ osem tyZdiiov (priemer
6,7 tyZdiia) v3ak preukézali vyrazne depresovani odpoved ku Con A (P < 0,025-0,001); t4to bola porovnatelnd s blastoge-
nézou lymfocytov u psov s GD trvajiicou v priemere 8,7 tyZdiia (Fig. 2; tab. II). Vysledky demon3truji, Ze imunosupresia
nie je podmienkou pre spontinne prepuknutie klinického prejavu LD a vyvija sa v zéavislosti od trvania manifestacie klinic-
kych priznakov.

psy; demodikoéza; blastogenéza lymfocytov; mitogén

INTRODUCTION

Demodex canis, a normal inhabitant of canine skin,
is associated with localized and generalized demodi-
cosis (Muller etal., 1989). One of the more puzzling
aspects of the disease is that these mites cause overt
demodicosis only in certain individuals (Miller and
Kirk, 1969). Demodicosis has been produced in dogs
immunosuppressed with antilymphocyte serum (Owen,
1972; Healey and Gaafar, 1977a). These find-
ings suggested that immunosuppression is important in
the pathogenesis of GD and that the onset of demodi-
cosis in dogs is a consequence of a hypoactive cellular
immune system. Dogs with GD exhibited severely de-

Vet. Med. — Czech, 41, 1996 (8): 245-249

pressed cell-mediated immune response to the T-lym-
phocyte mitogens, as indicated by in vitro lymphocyte
transformation (Corbett et al., 1975; Scott etal.,
1976; Krawiec and Gaafar, 1980; Paulik et
al., 1996) and in vivo skin reactivity tests (Scott et
al,, 1974; Healey and Gaafar, 1977b). Most of
this research in demodicosis utilized older, chronically
affected dogs, making it difficult to determine if immu-
nosuppression was present previous or subsequent to
spontaneous GD. It has been recently demonstrated that
immunosuppression follows rather than precedes the
clinical manifestations of GD (Barriga et al., 1992).
In dogs with LD the presence of immunosuppression
has not been demonstrated unequivocally (compare:
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Corbett etal, 1975 and Scott et al., 1976). One
report demonstrated that LD is also accompanied by
depression of T-lymphocytes (Barriga et al., 1992).
Further studies in this respect are needed.

In the present study, we report on the cell immuno-
competence of dogs with LD persisted for a different
time, in comparison to the healthy dogs and to the GD
dogs.

MATERIAL AND METHODS
Animals and protocols

The peripheral lymphocytes of demodicosis affected
dogs were investigated at different times (according to
arrival at our Clinic of Small Animals) by the same
procedure for reactivity to concanavalin A (Con A) and
compared with those in the healthy dogs. In the obser-
vation nine healthy (mean age 2.3 years), four GD
(mean age 2.1 years) and six LD (mean age 1.1 years)
dogs were used. The healthy dogs (seven breeds) were
three males (5 mo.; 1.5 and 2 yr. old) and six females
(4, S and 10 mo.; and 3, 4 and 8 yr. old). Details of ill
dogs are given (Tab. I). The diagnoses were confirmed
parasitologically. None of the dogs with demodicosis
had clinical signs of pyogenic dermatitis in the time of
investigation.

Examinations

Blood was obtained from the v. cephalica and
placed in tube containing heparin (20 units/ml of
blood). Peripheral mononuclear cells were isolated us-
ing the Ficoll (Pharmacia Biotech AB, Sweden), ac-
cording the method described elsewhere (Prochazk-
ova, 1979). The cultivation, mitogen stimulation and
the measurement of response of lymphocytes to Con
A (25 pg/ml; Sigma Chemical Co., USA) by ethidium
bromide (EB) fluorescence assay were investigated, as

I. Breed, age, sex, length of time in dogs affected with demodicosis

described in our previous work (Paulik et al., 1996).
The degree of lymphocyte stimulation was expressed
as fluorescence intensity (FI) and stimulation index
(SI). Average values of background FI in the healthy
dogs and dogs with GD and LD were 4.47 £ 0.57, 4.38
+ 0.93 and 4.44 + 0.42, respectively.

Statistics

Data obtained were expressed as mean + standard
deviation and analysed by Student’s r-test. Only P va-
lues of 0.05 or smaller were considered statistically
significant.

RESULTS

In this observation nine clinically normal dogs, six
LD dogs and four GD dogs with duration of active
disease at average 4.5 and 8.7 weeks, respectively,
were used. The LD dogs (n = 6) showed a slightly
increased (P < 0.025) blastogenesis of unstimulated
cells and a slight (P > 0.05) or moderate (P < 0.01)
decline in the mean values of FI and SI, respectively,
when compared with those of the healthy dogs. In com-
parison with the healthy dogs, the GD dogs exhibited
slightly (P < 0.05) increased blastogenesis of unstimu-
lated cells but a severely depressed response of stimu-
lated cells (P < 0.001) and the SI values (P < 0.001).
Comparison of the results of lymphocyte blastogenesis
in dogs with LD and dogs with GD showed that the FI
values of stimulated cells and the SI values were sig-
nificantly declined (P < 0.05) in the second group of
dogs (Fig. 1; Tab. II). Dogs with LD were also evalu-
ated regarding the duration of the manifestation of
clinical signs. A significantly depressed lymphocyte re-
sponse to Con A (P < 0.001 for FI and P < 0.025 for
SI) was observed in the LD dogs with the disease du-
ration 6.7 weeks, in comparison with the LD dogs ma-
nifesting skin lesions for 2.3 weeks. Moreover, in dogs

Form Breed Age (year) Sex Time affected

of demodicosis ek feandSh
Boxer 0.6 F
Rottweiler 2.0 F 1 23+ 1.1

LD German Shepherd 2.0 M 3
Great Dane 0.5 M 6
Doberman Pinscher 0.7 M 8 6.7%12
German Shepherd 1.0 M 6
German Shepherd 0.7 M 6

GD German Shepherd 0.7 M 12 8.7L 25
Pitt-bull Terier 1.5 M 8
Boxer 5.5 M 9

Legend:

LD = localized demodicosis; GD = generalized demodicosis
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1. Lymphocyte blastogenic response to Con A in healthy dogs and
dogs with demodicosis .

Fluorescence intensity cells
stimulated unstimulated
'Healthy dogs 10.60 + 1.10° 1.55+039
2LD dogs
group A: 1-3 weeks 11.80 £ 0.61 202 +036
group B: 6-8 weeks 5.81 £0.83 227 +£035
group A + B 8.81 £334 2.14+034
3GD dogs 3.28 £2.38 237 +0.82
Significance (P)
1 vs 2A ns. ns.
1 vs 2B <0.001 <0.025
I vs2A + B ns. <0.025
1vs3 <0.001 <0.05
2A vs 2B <0.001 ns.
2A vs 3 <0.005* ns.
2B vs 3 ns. ns.
2A+Bvs3 <0.05 n.s.
Legend:

‘mean + SD; LD and GD = see Tab. I; group A and B = length
of time affected; n.s. = not significant

Stimulation index

10
s v R A R
D B | I e T P e
‘ -
| EoravE, I R ] [ e
om
0 _I
H dogs LD dogs GD dogs

1. Blastogenesis in dogs with demodicosis

Legend:

H dogs = healthy dogs

LD dogs = localized demodicosis
GD dogs = generalized demodicosis
B unstimulated

[ Con A

O LD vs.H (P <00l)

® GD vs.H (P < 0.001)

B GD vs.LD (P < 0.05)
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with LD lasting for 2.3 weeks, but not 6.7 weeks, the
lymphocyte response to Con A stimulation was similar
to that in the healthy dogs. In addition, the GD dogs
showed depressed responses to Con A, in comparison
with the healthy dogs and with the LD dogs with the
duration of clinical disease for 2.3 weeks, but not with
dogs with LD lasting for 6.7 weeks (Fig. 2; Tab. II).

DISCUSSION

Mitogen — induced lymphocyte blastogenesis is
widely used as an indicator of the funtional status of
lymphocytes (Oppenheim and Schecter, 1980).
Con A is an efficient canine T-cell stimulant (Krak -
owka, 1987). Thus, Con A stimulation is suitable as
an in vitro test to evaluate T-cell function. Previous
observations showed that EB fluorescence assay is
a useful method for detection of respondency of lym-
phocytes to mitogens in the healthy dogs (Nakani-
shi et al, 1986) and also in the GD dogs (Paulik
et al., 1996). For these reasons the response of lympho-
cytes to Con A in the LD dogs, using EB fluorescence
assay, was evaluated.

Stimulation index
10
T
T M R T S A T A
P e R I [T T P e
oo
o I [ e ) e
on
0 ._l I . - ﬂ
H dogs LD dogs LD dogs ©° GD dogs

2. Blastogenesis in LD dogs with different duration of the disease

Legend:

LD"? = 1-3 and 6-8 wecks after appearance of clinical signs, resp.
H, LD and GD = see Fig. |

Bl unstimulated

O Con A

O LD vs.H (P < 0.001)

0 LD? vs.LD(P < 0.025)

® GD vs.H (P < 0.001)

B GD vs.LD' (P < 0.001)
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The results indicate that the lymphocyte response to
Con A was moderately (P < 0.01) and severely (P <
0.00) depressed in dogs with LD and GD, respectively,
in comparison with that in healthy dogs (Fig. 1). T-cell
suppression apparently exists in the GD dogs (Scott
et al., 1974; Hirsh et al, 1975; Barriga et al,
1992; Paulik et al., 1996 and others). However, the
presence of T-cell depression in the LD dogs has not
been demonstrated unequivocally until Barriga et
al. (1992) reported that the lymphocytes from the LD
dogs have a declining response to Con A. This finding,
confirmed in our study (Fig. 1; Tab. II), suggested that
depression of cell-mediated immunity accompanied not
only GD, but also LD.

Currently, the onset of GD occurs only in animals
with a pre-existing defect in the cell-mediated immu-
nity (Miiller etal., 1989; Wedell, 1994). It seems
that in the older dogs the sudden onset of demodicosis
need not be explained in this way. In these cases, se-
veral diseases (i. e. hyperadrenocorticism, diabetes
mellitus, hepatic disease and neoplasia) of potentially
immunosuppressive nature have been suspected to
cause the onset of demodicosis (Scott, 1979;
Miller, 1980; Miiller et al., 1989). However, this
relationship is currently under discussion (Duclos et
al., 1994). The immunopathogenesis of adult-onset de-
modicosis has not been studied, and it is not known
whether there is a difference between the juvenile and
the adult form (Hirsh etal., 1975; Corbett etal,
1975; Scott et al., 1976). There is an indication that
in young dogs the onset of demodicosis may be initi-
ated by age-related primary lymphocyte unresponsive-
ness (Krawiec and Gaafar, 1980). The lympho-
cytes from healthy puppies respond to mitogens
normally when they are three months old (Gerber
and Brown, 1974). Regarding this, the dogs used in
our observation were immunocompetent at time of the
onset of active demodicosis.

Our results demonstrate that lymphocytes from the
LD dogs responded to mitogen normally within 3
weeks from the appearance of clinical signs (Fig. 2,
Tab. II). This supported the belief of Barriga et al.
(1992) that immunosuppression is not a necessary con-
dition for dogs to develop clinical LD. Another LD
dogs with the disease duration 6-8 weeks showed se-
verely depressed lymphocyte responses comparable to
those in the GD dogs, but significantly different from
those in the healthy dogs (Fig. 2, Tab. II). This indi-
cates that immunosuppression develops with the clini-
cal signs of disease. It turned out that in the LD dogs
the respondency of lymphocytes to Con A within 4-6
weeks after the appearance of clinical signs declined by
52 percent, in comparison to those of the healthy dogs
(Barriga et al, 1992). It is completely comparable
with our results (the decline by 45 percent), however,
in dogs with longer duration of clinical disease (6-8
weeks). Therefore, there is no assumption that immu-
nosuppression in the LD dogs will increase further
more with increased duration of the disease. The de-
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crease of the SI values in dogs with GD and LD was
mainly due to decline in the FI of stimulated cells, but
partialy also due to increase in the FI of unstimulated
cells (Tab. II). The meaning of this is not clear at pre-
sent. Barta and Oyekan (1981) concluded that
a decrease of the SI from these reasons in dogs with
respiratory problems was due not only to the serum
containing mitogenesis suppressing factor, but also that
cells had a modified response to the mitogens. It seems
that the similarity in this respect may be also in de-
modicosis affected dogs. It has been shown that in
some GD dogs in addition to serum suppressing factor,
there may also be a cellular modified response to PHA
(Hirsh et al., 1975) and to Con A (Paulik et al.,
1996). Al1-Khalidi and Barriga (1986) indi-
cated that in the primary infection of dogs with Echi-
nococcus granulosus, the blastogenesis of unstimulated
cells in the inverse direction to the mitogen response
can be a result of depressive or stimulating effects of
the parasite products on different subsets of lympho-
cytes. Further studies are necessary to elucidate this
relation.
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EFFICACY OF PERORALLY ADMINISTERED IVERMECTIN
AGAINST LARVAL STAGES OF WARBLE FLY (HYPODERMA
DIANA B.) IN ROE DEER

UCINNOST PERORALNE PODANEHO IVERMEKTINU PROTI
LARVALNIM STADIIM STRECKA SRNCIHO (HYPODERMA DIANA B.)
U SRNCI ZVERE

J. Lamka, J. Suchy, F. Staud

Faculty of Pharmacy Charles University, Hradec Krdlové, Czech Republic

ABSTRACT: Hypodermosis and cephenemyiosis are largely widespread diseases in roe deer in the conditions of the Czech
Republic. Both kinds of parasitosis cause great losses of game. The aim of this study was to test peroral administration of
ivermectin with respect to the control of larval stages of hypodermosis (Hypoderma diana B.) in roe deer. Studies were
performed on three localities within one three-year study and two 18-month studies. Ivermectin was administered for two
days at a daily dose of 0.30 mg/kg body weight during winter game feeding. The shot deer were checked for the presence
of larvae throughout the year. Prevalence and intensity of infection were determined. A total of 147 animals were checked
in 1992-1994 (Tab. I); prevalence and intensity of infection were very low in comparison with the situation before treatment
and with the control group (1994). Similar results were obtained in both shorter studies (Tab. II) performed on 27 animals
in total. The results suggest (on the base of detail discussion) that the low values of prevalence and intensity of infection
should be taken as partly distorted due to the methodical conditions of checks. The efficacy of ivermectin treatment was
complemented by observation of several cases and their results employing direct checks of shot deer (Tab. III), including a
six-year observation of a group of 6 to 10 individuals of tame deer treated year by. These results explicitly document the
high efficacy of mass peroral ivermectin administration in the control of warble fly larvae. Ivermectin is the first drug suitable
for the treatment of roe deer hypodermosis.

ivermectin; Hypoderma diana B.; roe deer

ABSTRAKT: V jedné tfileté a dvou jeden a pulletych studiich byla ovéfovana u¢innost dvoudenni zimni aplikace ivermektinu
(ddvka 0,30 mg/kg Zivé hmotnosti/den) proti larvalnim stadiim Hypoderma diana B. srn&i zvéfe. Bylo prokézano, Ze lé¢ivo
vyrazné sniZuje prevalenci i intezitu infekce. Larvy stfecka srnciho jsou k 1é€ivu vysoce citlivé. Jsou diskutovany metodické
pistupy k ovéfovani ucinnosti léCiva proti hypodermdze srnéi zvéte.

ivermektin; Hypoderma diana B.; srnéi zvef

UvVoD hospoddiskych zvifat (Campbell, 1989). U¢innost

IVM proti ektoparazit6zam sparkaté zvéfe (mimo pii-

Hypoderméza a cephenemyioza srnéi zvéfe zauji-
maji v Ceské republikce mezi ektoparazitézami sparka-
té zvéfe nejvyznamnéjsi postaveni, nebot jejich vlivem
(v porovnani s ostatnimi ektoparazitozami) dochazi
k nejvyssim ztratam na zvéfi. Na rozdil od cephenemy-
idzy, ktera je usp&¥né IéCitelna pripravkem s obsahem
rafoxanidu (Sevé&ik aj., 1986), hypoderméza hro-
madné peroralné lécitelna doposud neni. Z vysledku
parenterdlniho podéani ivermektinu (IVM) atypickym
hostitelim napadenych hypodermézou (puvodce Hypo-
derma diana B.) je znama velmi dobra u¢innost IVM
(Véahala aj, 1991) proti larvalnim stadiim parazito-
zy. Také peroralni, prip. lokalni podani IVM je vysoce
ucinné v terapii nejriznéjSich ektoparazitéz hlavné
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buzného soba— Oksanen aj., 1993) v3ak z literatury
znama neni.

Cilem této prace bylo ovérit upotiebitelnost IVM
v hromadném perordlnim podéni srnéi zvéfi v oblas-
tech s vyskytem hypodermozy.

MATERIAL A METODA
Lokality ovérovani
Pro potfeby ovéfovani bylo spojeno dzemi 3esti ho-

niteb (Novy Hradec Krélové, Byst, Vysoka, Béleg,
Méstské lesy Hradec Kralové a Lesy CR) v okrese Hra-

251



dec Kralové. Oblast byla nazvana Hradecko (celkova
rozloha 7 845 ha). Dile bylo ovéfovani uskute¢néno
v samostatnych honitbach mysliveckych sdruZeni (MS)
LuZe (okres Chrudim, 3850 ha) a MS Ble$no (okres
Hradec Krélové, 1 210 ha).

Podéni IVM

Lé&ivo bylo aplikovano ve formé& pfipravku Cermix
ad usum veterinarium (antiparazitarni premix s obsa-
hem IVM pro spéarkatou zvéf - vyrobce Biopharm
VUBVL, Jilové u Prahy) v dobé zimniho pfikrmovani
dva dny po sobé v davce 0,30 mg/kg Zivé hmotnos-
ti/den. PredloZeni 1é¢iva piedchéazela pfipravna faze, tj.
pfikrmovani obilninami, soustfedéni zvéfe na krmelis-
tich, stanoveni pocetnich a druhovych stavi zvéfe. Pre-
mix byl ve viech honitbach centrdln& zamichéan do ro-
tovanych zrnin, vyslednd medikovand krmni smés
(MKS) byla na krmeli§té zakladana podle aktualnich
stavl. V kaZdé honitbé byl kontrolovén piijem MKS.

Parazitologickd metodika

V obdobi od 1. 11. do 31. 12. kazdého roku byla
hospodafi honiteb u ulovenych kust zvéfe provadéna
kontrola na pfitomnost larev stiecka srn¢iho (Hypoder-
ma diana B.) v podkoZi hibetu, pleci a kyt. ZvIast byly
evidovéany kusy ruSené a nerudené (vy3etieni pouze po-
hmatem). Kontrolni skupina byla sestavena ze zvéfe
vlastnoru¢né ruSené a kontrolované ve spoluprici se
spole¢nosti Interlov, stfedisko Hradec Kralové. Zvér
byla piivodem z riiznych okresi vychodnich Cech.

V prabéhu celého obdobi ovérovani hospodari jed-
notlivych honiteb sestavovali podle jednotné metodiky
protokoly, které byly predany k celkovému vyhodno-
ceni na farmaceutickou fakultu. Z podkladovych mate-
ridlu byly stanoveny zikladni parametry ov&fovani, tj.
prevalence (procento vyskytu pozitivnich jedincu z cel-
kové sledovaného poctu zvéfe) a intenzita infekce (po-
et larev/pozitivni kus zvére).

VYSLEDKY

V letech 1992 aZ 1994 bylo na Hradecku zkontrolo-
vano celkem 147 kusu holé zvéfe (tab. I). Prevalence
se pohybovala v rozmezi 9,1 aZz 16,0 % pfi primérném
rozpéti intenzity infekce 4,5 aZ 28,2 larev. Podil ruse-
nych kust zvéfe z celkového odlovu se v jednotlivych
letech postupné zvySoval z vychozich 22,2 % (1992)
aZ na 47,6 % (1994).

V honitbiach MS LuZe a Ble$no v roce 1994 doséhla
prevalence hodnot 10,5 % (MS LuZe), resp. 0,0 % (MS
Ble$no) — tab. II. Intenzita infekce (MS LuZe) byla
v jednom pripadé nevydislitelna, u druhého kusu bylo
nalezeno 10 larev.

V kontrolni skupiné (rok 1994, 52 kontrolovanych
kusi) dosahla prevalence 57,6 % pii primérné intenzi-
t€ infekce 48 larev.
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Je doloZeno devét pripadi odlovu ¢i Ghynu zvéfe
a vysledek dlouhodobého sledovani skupiny Zivé zvéfe
(tab. III), které dokumentuji pfimo vysokou d¢innost
IVM proti larvam stiecka srn¢iho.

DISKUSE

Soucasnd promofenost srndi zvéfe stieky je v Ces-
ké republice znacné vysoka. Disledkem jsou hmotnost-
né slabi aZ velmi slabi jedinci zvéfe, v t&¢Zkych pfipa-
dech uhyny zvéfe, konfiskace zvéfiny po odlovu,
neschopnost produkce maximalnich trofeji, postiZeni
prenatalniho vyvoje plodi. Obecné jsou stiecci puvod-
cem vysokych ztrat srnli zvéfe. Jejich omezeni nebo
eradikace je proveditelné pouze potlatenim vyvoje lar-
vélnich stadii parazitl.

Ve viech spolupracujicich honitbach byla vychozi
prevalence i intenzita infekce stiekovitosti odhadnuta
nebo stanovena na zékladé dlouholetych pozorovini.
Kromé jediné honitby MS Novy Hradec Krilové (ob-
last Hradecko - 20 %, kde jiZ v piedchozich letech pro-
béhlo ovéfovani IVM) se v ostatnich MS prevalence
pohybovala v rozmezi 30 aZ 85 % (znacné pievladaly
hodnoty nad 50 %) a oblas (v nékterych honitbach
podle sezony velmi Casto) byly evidovany pripady ma-
sivnich infekci s naslednou konfiskaci zvéfiny. S po-
Catkem zahdjeni aplikace IVM prevalence i intenzita
infekce (v porovnani s vychozim stavem a v roce 1994
v porovnéni s kontrolni skupinou) vyznamné& poklesly.
Tento stav lze na prvni pohled povaZovat za vysoce
pfiznivy vysledek. Pro objektivni vyhodnoceni vysled-
ki je tfeba brat v ivahu nasledujici daleZité faktory:
— termin uskute¢néné kontroly ulovenych kusi: v lis-

topadu a prosinci je$té prevladaji na zvéfi mladé,

a tedy laicky $patné identifikovatelné larvy,

— vé&kova struktura lovenych kusu (srnéata, dospéla
hola zvér): srnCata jsou postihovana parazit6zou vy-
jime&n& a pfitom tvofi na konci roku pravidelné nej-
vy$§i podil z odlovu,

— pomér rufené a nerufené zvéfiny: pro piesné vyhod-
noceni G¢innosti 1éCiva je pouZitelna pouze zvéfina
rufend.

Pokud vezmeme v tdvahu vySe zminéné faktory
a budeme-li predpokladat narust prevalence i intenzity
infekce b&hem roku a soudasn& pfihlédneme k vysled-
kiim porovnani hodnot ziskanych z léCenych honiteb
s nélezy kontrolni skupiny, je tfeba konstatovat, Ze do-
sazené parametry Glinnosti 1é&by uvedené v tab. I aZ
III jsou zkreslené. Podle uZité metodiky, tj. evidence
nalezi v holé zvéfi v dobé podzimniho odlovu, je cin-
nost IVM proti larvalnim stadiim stfe¢ka srn¢iho obtiz-
né hodnotitelna. Uvedené poznatky z oblasti Hradecko
jsou platné i pro nilezy v MS LuZe a Ble$no, kde sle-
dované parametry dosédhly dokonce jeSté priznivéjSich
hodnot.

Ucinnost 1écby infekci stfeckem srn&im Ize vyhod-
notit objektivné pouze pfimou a odbornou kontrolou
lé€enych kusu, ktera bude uskute¢néna bud v dobé ha-
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. Strecek srnéi, Hradecko 1992 az 1994 — Warble fly in roe deer. Hradecko area 1992-1994

Rok Vysetfeno zvéfe celkem Prevalence? Intenzita infekce Rusend zver 6
ovéiovini' (ks)* (%) (primémé larev/ks)* | [ks (%)) Foznmky
vysoka prevalence s ob&asnymi
Ll 20-80 masivnimi infekcemi’
1992 36 13,1 49 8(22,2)
1993 69 16,0 4.5 24 (34,8)
1994 42 9.1 28,2 20 (47.6)

2 . . . 3 . . . . «
'year of study, “deer examined in total (number of animals), “prevalence, Jmlc’:nsny of infection (average counts of larvae per animal),
. T . n . . .
*dissected deer [animals (%)), “notes., "high prevalence with contingent massive infections

IL. Stiecek srnéi. MS LuZe a Blesno 1994 az 1995 - Warble fly in roe deer; hunting grounds LuZe and Ble$no, 1994-1995

Rok Vysetieno zvéie celkem Prevalence® Intenzita infekce Rudena zvér Poznamky®

ové&fovini' (ks)? (%) (pramérné larev/ks)* (ks (%))° Y

MS Luze

1993 21 65.0 12(57.1y | 6¥s konfiskovino pro
masivni infekci

1994 19 105 L . 13 (68.4) I ks konfiskovan®

MS Blesno

1993 30-50 obtas masivni infekce’

1994 8 0,0 0.0 8 (100)

. s . R . Y . . . .
For 1-6 see Tab. I; '6 animals were confiscated due to severe infection, "I animal confiscated, “occasional massive infection

I Piehled pfipadi s pfimym prikazem ucinnosti ivermektinu proti larvam stfe¢ka srnéiho -~ A survey of cases with direct proofs of

ivermectin efficacy in the control of warble fly larvae in roe deer

Honitba' Zdroj informace’ CCIk;_)vY _rou L. :)‘dur?lfclé Poznamka®
arcv po lécbe
Cernikovice odlov () 11 9 16. 3. 1994 mimotadny odlov® Nahofany
Nahofany thyn (<) 30 30 19. 4. 1994 stfet s autem’
Nahofany thyn () 10 10 1. 6. 1994 strZeni psem®
Ratiborické adoli odlov (9) 70 70 20. 5. 1995
Cernice odlov (<) - 11 1.7. 1994
Cerngice odlov (<f) - 8 2. 8. 1994
Nové Mésto odlov (<) - 10 14. 6. 1994
LuZe odlov (Q) = 42 15. 12. 1994
Jenikovice pozorovini Zivé zvéie’ B.N. = od roku 1990 kazdoro&né 6-10 kusa'"

B. N. - bez nilezu - no finding

Ihunung ground, Zinformation source, “total larval counts, *larvae died after treatment, *note, r‘eme:rgem:y shot, "collision with a car, *seized
§ X : :
by a dog, “observation of live deer, '’6-10 animals every year since 1990

jeni zvéfe, nebo v dobé lovu. V prvém piipadé lze vy-
uZit mimofadnych odlovi, kontroly uhynulé zvéie
apod., ve druhém pripadé kontroly fadné odlovenych
kust. Druhy pristup vychazi z biologického vyvoje la-
rev, které nelécenou zvéf kompletné opoustéji v pied-
jafi. Pokud je zvéf predtim v zimé uspé$né lécena,
odumielé larvy jsou postupné resorbovany, presto
(v zévislosti na postizeném instaru) zustavaji v podko-
Zi télni obaly dlouhodobé patrné. Peclivou prohlidkou
kust zvéfe lovenych na jafe a v 1été lze ndlezl vyuzit
k priukazu ucinka IVM. Oba zminéné pfistupy byly

Vet. Med. - Czech, 47, 1996 (8): 251-254

v nekolika pripadech pouZity, ziskané poznatky jsou
uvedeny v tab. III. Zcela ojedinélou moZnosti, ktera
byla také zahrnuta do vysledki ovéfovani, bylo Sestile-
té sledovani skupiny Zivé srn¢i zvéfe v honitbé Jeniko-
vice (okres Hradec Kralové). Sest az deset kusi zvéfe
celoroéné denné dochazi do sadu selského staveni. Zver
byla v jednotlivych letech v rizném Easovém obdobi
(fijen aZ leden) lé¢ena IVM a ani u jediného kusu pro-
§lého lécbou nebyl v pfedjafi zaznamenén vyvoj typic-
kych hypodermdznich bouli. Pfitom zminéna honitba
leZi v oblasti, kde promofenost stie¢kem srnéim je mi-
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nimalné na piedlécebné urovni blizké honitby MS
Ble$no (tab. II). Shrnutim poznatku z tab. III lze kon-
statovat, Ze tyto vysledky jsou jiZ jednoznalné, bez
zkresleni, a hlavné z hlediska zdravotniho stavu srngi
zvéfe vysoce pfiznivé. Larvélni stadium hypodermézy
je perordlnim podanim IVM vysoce u¢inné& I1é&itelné.

Hypodermoéza probiha na jediném kusu zvéfe Casto
paralelné s cephenemyiézou. Také u této parazitézy
byla prokazana vysoké G&innost 1é€by IVM (Lamka
aj., 1995). Dal$im velmi podstatnym nélezem ovéfova-
cich praci u této parazotézy je ale sezénni vyvoj nemo-
ci, kdy v zim& vysoce G¢inn& 1é€ena zvef je pres letni
obdobi roku opét siln& infikovana. Tato situace se tyka
zvéfe lé¢ené v malych honitbach nebo jejich menSich
celcich. Re3enim je kaZdoro&ni zimni oSetfeni zvéfe
proti pivodcim cephenemyi6zy. Zminény sezonné vy-
vojovy aspekt bude s velkou pravdépodobnosti platny
i pro puvodce hypodermézy. Shodné s cephenemyi6-
zou bude tfeba postupovat i terapeuticky.
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USE OF HYDRATED LIME FOR DISINFECTION OF MODEL
PATHOGENS SALMONELLA TYPHIMURIUM AND ASCARIS SUUM
IN SEWAGE SLUDGES

VYUZITIE VAPENNEHO HYDRATU NA DEZINFEKCIU MODELOVYCH
PATOGENOV SALMONELLA TYPHIMURIUM A ASCARIS SUUM
V CISTIARENSKYCH KALOCH

P. Plachy', P. Juri§', I. Plach4?, J. Venglovsky’

1Parasitological Institute, Slovak Academy of Science, Kosice, Slovak Republic
2Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: Hydrated lime was lethal to the strain of Salmonella typhimurium (Sk 14/39) after 60 min of exposure. In the
control without addition of hydrated lime this strain was still viable after 168 hours, counting 6.1 x 10° pathogens/l ml sludge.
168-hr disinfection of primary sludges with 10 g/l hydrated lime showed no significant reduction in the viability of Ascaris
suum eggs. In three experiments, the number of viable eggs was reduced only by 3.6%. Indicator microorganisms, except
psychrophilic ones that survive for only 24 hr, were destroyed after 60 min of exposure. The temperature of stabilized sludges
did not vary considerably during experiments, ranging between 21 and 25 °C. With the addition of Ca(OH),, sludge pH
increased to the values for COD, organic matters and total nitrogen were reduced throughout the experiments. The values for
sludge dry residues remained unchanged.

disinfection; Ascaris suum eggs; Salmonella typhimurium; sewage sludge; hydrated lime

ABSTRAKT: Vipenny hydrit devitalizoval kmeit Salmonella typhimurium (Sk 14/39) po expozicii 60 minit. V kontrole bez
pridavku vapenného hydratu bol uvedeny kmeifi pritomny eSte aj po 168 hodindch v pocte 6,1 x 10° zarodkov v 1 ml kalu.
Po 168 hodinich dezinfekcie primarnych kalov z Cistiarne odpadovych véd (COV) vipennym hydratom v divke 10 g/l
nedoslo k signifikantnému zniZeniu vitality vaji¢ok Ascaris suum. V troch experimentoch sa pocet vitalnych vaji¢ok znizil
iba 0 3,6 %. Indikatorové mikroorganizmy, s vynimkou psychrofilnych, ktoré preZivali len 24 hodin, boli devitalizované
vapennym hydratom po 60-minitovej expozicii. Teplota stabilizovaného kalu pocas experimentov sa vyrazne nemenila
a pohybovala sa v rozpiti od 21 do 25 °C. pH kalu sa po pridavku Ca(OH), zvySilo na hodnoty v rozpiti od 12,3 do 12,6.
V priebehu experimentov dodlo k poklesu hodnét CHSK, organickych litok a celkového dusika. Hodnoty susiny kalov sa
pocas experimentu nemenili.

dezinfekcia; vaji¢ka Ascaris suum; Salmonella typhimurium; &istiarenské kaly; vapenny hydrat

UvoD roorganizmy Salmonella spp. a vaji¢ka helmintov. Fre-

kvencia ich vyskytu v kaloch je velmi vysoka a de-

VyuZivanie kalov z Cistiarni odpadovych vad je ce-
losvetovym problémom. Z hladiska Zivotného prostredia,
ako aj pre obsah hnojivych zloZiek je najvyhodnejsim
sposobom ich pouZitia aplikdcia na polnohospodarsku
podu. Hlavnym problémom pri takomto sposobe likvi-
dacie kalov je obsah patogénnych zarodkov, chemickych
polutantov i tazkych kovov (Hamer a Zwiefel-
hofer, 1986; Plachy a Juri§, 1993; Krupi-
cer, 1995; Krupicer ai., 1996). Zo Sirokého spek-
tra patogénov epidemiologicky, ale aj epizootologicky
najvyznamnejsie riziko predstavuji predovietkym mik-

*  Préca bola Siasto¢ne financovana z grantu VEGA 2/2078/95.
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vitalizaCny efekt procesov Cistenia odpadovych vod
nizky. Z toho dévodu sa viacero autorov zaoberalo hla-
danim vhodnych metéd, schopnych zniZit hygienické
riziko pri aplikécii na polnohospodérsku podu a zabra-
nit prenosu patogénnych mikrobov na ludi i hospodar-
ske zvierata. Tieto technoldgie si zaloZené na réznych
fyzikalnych, chemickych a biologickych procesoch
(kompostovanie, pasterizdcia, aerobna exotermna stabi-
lizacia) — Pike ai. (1988), Novak (1994). Nevy-
hodou technolégii zaloZenych na fyzikalnych i niekto-
rych biologickych metodach (pasterizacia, anaerébna
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termofilna stabilizicia) je ich vysSia energeticka naroc¢-
nost. Pri pouZivani chemickych dezinfekénych pro-
striedkov je hlavnou nevyhodou negativny a&inok
na Zivotné prostredie, cena a poZiadavky na naro¢nu
technolégiu aplikacie. Vynimku predstavuji latky, kto-
ré su schopné zabezpecit dezinfekciu Cistiarenskych ka-
lov, nezataZuji Zivotné prostredie, st cenovo dostupné
a si schopné dokonca zvysit hnojivové vlastnosti ka-
lov.

Jednou z metéd spliujicich vysSie uvedené kritéria
je 1 vapnenie Cistiarenskych kalov. Na vapnenie sa vy-
uZiva vapno vo forme hydroxidu alebo oxidu véipena-
tého. Oxid vapenaty, ak je pridavany do kalov, reaguje
s vodou v kaloch na Ca(OH), za tvorby tepla (exoter-
micka reakcia). Dosiahnutd teplota a zéasadité pH si
rozhodujucimi dezinfekénymi faktormi (Eckert ai.,
1992). Nevyhodou pri jeho aplikacii je narocnejSia
technolégia, ked je potrebné pouZivat izolované
a uzavreté reaktory (Strauch a De Bertoldi,
1985). Vapenny hydrat sa Casto pouZiva ako flokulant
pri odvodiiovani kalov a v zdvislosti na pouZitej davke
a vlastnostiach kalov dochadza k vzrastu pH na zasadi-
té. Podmienkou pre aplikaciu je, aby doslo k jeho rov-
nomernému rozptyleniu v kaloch.

Zamerom na$ej experimentédlnej prace bolo porovnat
vplyv dezinfekcie Cistiarenskych kalov vapennym hyd-
rdtom na preZivanie zarodkov S. typhimurium a na ne-
embryonované vajicka A. suum v laboratornych pod-
mienkach.

MATERIAL A METODY

Na stabilizaciu primarnych kalov vapennym hydra-
tom sme pouzili laboratorne zariadenie vyrobené z ko-
vovej, dvojplastovej nadoby s odnimatelnym vekom
a mieSadlom na homogenizaciu obsahu. Do vniitra za-
riadenia boli pripevnené Styri plastové nadoby s uzdve-
rom a otvormi po obvode, ktoré sliZili na umiestnenie
molitanovych nosiCov s testovanymi vajickami A. suum.
V priebehu stabilizicie sme zaznamenavali pH regis-
tranym zariadenim Bioblock Scientific 93317.

V experimentoch sme pouZili surovy primarny kal
zo sedimentaénych nadrzi COV Poprad. Vykonali sme
celkom tri experimenty, pricom v kazdom sme pouzili
5 | surového kalu s pridavkom komercne vyrabaného
vapenného hydritu (Vapenny hydrat, Tahky, vzdusny,
biely; vyrobca Kalcit s. s r. 0., Gombasek) v mnoZstve
10 g/l (100 mg/g suSiny kalu). Kazdy experiment trval
pat dni, pri¢om sme odoberali nosi¢e a kal na mikro-
biologické a fyzikalno-chemické vySetrenie.

Na otestovanie vplyvu vapenného hydratu na mode-
lové vaji¢ka sme pouZili metédu polyuretanového no-
siCa(Plachy a Juri§, 1995). Neembryonované va-
ji¢ka modelového helminta A. suum sme ziskali pitvou
distalnej Casti maternic dospelych samic a boli uloZené
vo fyziologickom roztoku pri teplote 4 °C. Polyureta-
nové nosi¢e sme inokulovali testovanymi vajickami
v mnoZstve asi 5 000 exemplarov do jedného nosica.
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Vitalitu neembryonovanych vajicok A. suum sme zistova-
li ich kultivdciou do embryonovaného $tadia v termos-
tate pri teplote 26 °C po dobu 21 dni. Ako kultivatné
médium sme pouzili fyziologicky roztok s pridavkom
nickolkych kvapick K,Cr,0,.

Kaly boli pred stabiliziciou inokulované kultirou
S. typhimurium (kmeii 14/39 zo zbierky Statneho zdra-
votného ustavu v Prahe). Uvedeny kmen sme v priebe-
hu experimentu izolovali na XLD agare (Imuna, Sa-
rifské Michalany). Ostatné mikrobiologické vySetrenia
sme vykonavali podla CSN 83 0531. Na kvantitativny
rozbor psychrofilnych a mezofilnych baktérii sme po-
uzili Zivny agar &. 2 (Imuna), fekdlne koliformnych
a koliformnych baktérii Endo agar (Imuna) a fekalnych
streptokokov Selektivny agar na izolaciu fekalnych
streptokokov (Imuna).

Ako kontrola boli pouzité vaji¢ka z povodnych kul-
tur uloZené pri teplote 4 °C v primarnom kale inokulo-
vanom kultirou S. typhimurium.

Z fyzikalno-chemickych parametrov vipnenia sme
sledovali pH, sulinu, CHSK, organické latky, celkovy
dusik a teplotu kalu. Na ziskanie tychto parametrov
sme pouZili metddy podla CSN 83 0550.

VYSLEDKY

Kmen S. typhimurium (Sk 14/39) po inokulécii
v mnozstve 1,39 x 108 v 1 ml preZival v uvedenych
podmienkach iba 60 minit, ked sme zaznamenali
v priemere 2,4 x 10% zarodkov v 1 ml. V kontrole sme
zaznamenali po 60 mindtach v priemere 8,07 x 10° zd-
rodkov a na konci experimentu bol ich pocet 6,1 x 10°
zarodkov S. typhimurium v | ml kalu (obr. 1). Potvrdenim
vysokého dezinfekéného tcinku vipenného hydratu na
mikroorganizmy boli 1 zistenia o redukcii indikatorovych
mikroorganizmov, s vynimkou psychrofilnych mikroor-
ganizmov. Tie preZivali 24 hodin (9,0 x 10° v 1 ml),
ostatné sledované mikroorganizmy (mezofilné, fekalne
koliformné, fekalne streptokoky) boli po pridavku va-
penného hydratu devitalizované do 60 minut.

Po aplikédcii vdpenného hydritu v koncentrécii
10 g/l kalu, doslo po 168 hodinich stabilizacie k zni-
Zeniu vitality vaji¢ok A. suum v troch experimentcch
v priemere z 92,8 % iba na hodnotu 89,2 %. Statistic-
ky sme nezistili vztah medzi vitalitou vajicok a Casom
v priebehu stabilizacie vapennym hydratom pri davke
10 g/l. Vysoka hodnota vitdlnych vaji¢ok sved¢i o tom,
Ze 1 napriek vysokému pH kalov po pridani vapenného
hydréatu (>12), nie je zvySenie pH dostato¢né na devi-
talizaciu vajicok.

Teplota stabilizovaného kalu pocas experimentov sa
vyrazne nemenila a pohybovala sa v rozpiiti od 21 do
25 °C. pH kalu sa po aplikicii Ca(OH), zvy3ilo na
hodnoty v rozpiti od 12,3 do 12,6. V priebehu experi-
mentov doslo k poklesu hodnét CHSK (53,24 g/l na
konci experimentu), organickych latok (62,75 %) a c2l-
kového dusika (4,19 g/l). Hodnoty suiny kalov
(4,84 %) sa pocas experimentu nemenili (tab. T).

Vet. Med. - Czech, 47, 1996 (8): 255-259



3 ~ 8
- )
o
70
£
— o
€
60 @
5
: i
2 ®
I 2
w
40 2
s
>
£
o 3
i £
3 » §
a 4
10
" + N ‘ 0

1 24 48 96 120 168

Cas (hod.) — Time (hrs.)

1. PreZivanie S. ryphimurium, vajiok A. suum a indikatorovych mikroorganizmov — Survival of S. ryphimurium, A. suum eggs and indicator
microorganisms

psychrofilné — psychrophilic

koliformné - coliforms

fekdlne streptokoky - faecal streptococci
fekdlne koliformné — faecal coliforms
mezofilné — mesophilic

S. ryphimurium

kontrola — control (S. ryphimurium)

t0ngamneg

percento vitdlnych vaji¢ok A. suum — percent of viable eggs of A. suum

1. Fyzikdlno-chemické parametre v priebehu dezinfekcie vipennym hydritom - Physico-chemical parameters in the course of disinfection
with hydrated lime

Cas' Suina? CHSK? Organické latky* Celkovy dusik®
) %) @ %) @ pH
0 485 70,45 70,3 6,07 5.51
24 4,78 75,11 66,76 393 12,12
48 4,95 57,06 66,44 4,19 12,05
120 491 57.69 60,92 391 12,14
168 4,84 53,24 62,75 4,19 12,37
aritmeticky priemer troch experimentov — arithmetic mean of three experiments
'time. 2dry maltter, "COD. 4volatile matter, Stotal nitrogen
DISKUSIA . ného hydratu, u ktorej sme mali potvrdenid inymi auto-

rmi (Strauch, 1988 a ini), Ze je dostatotna na dez-

Vysoky pocet vitalnych vaji¢ok A. suum svedCi infekciu mikrobidlnych patogénov, najmi Salmonella

o tom, Ze zmena pH kalov na alkalické po pridani va-  spp. Tieto zistenia sme potvrdili, ked mikroby S. ryp-
penného hydritu neovplyvnila vitalitu vaji€ok. V na-  himurium i indikatorové mikroorganizmy boli v prie-
Sich experimentoch sme zamerne pouZili divku vapen-  behu 60 minit devitalizované. Po pridavku vapenného
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hydratu sme po 24 hodinach kultivacne nepreukazali
Ziadnu mikrobidlnu aktivitu a kal sa stal z hladiska
mikrobialneho sterilny, ¢o podstatne zniZuje riziko pre-
nosu mikrobidlnych patogénov na hospodérske zvierata
a nasledne do potravinového retazca (Cabadaj ai,
1995). K podobnym zisteniam dospel aj Pfuderer
(1985), ked zvySenie pH na hodnotu 12,8 v pricbchu
stabilizacie zabezpecilo kompletni inaktiviciu S. sen-
ftenberg. Rozdielne zistenia sme zaznamenali pri mo-
delovych vajickach A. suum, ktoré prezivali experimen-
ty bez vyraznejSich zmien vitality, ¢im sme potvrdili
zistenia Bittona (1994) o nizkom efekte stabilizicic
vapennym hydriatom na propagativne 3tadia endopara-
zitov. Podobne i Pike a Carrington (1985) poukazuja
na nizky acinok vdpnenia na vajicka A. suum, aviak ak
je pH vy33ie ako 12, dochadza podla nich k signifikat-
nej redukcii vitality uz za 7 az 10 dni. NaSe experimen-
ty nepotvrdili tento fakt a vitalita vajicok na 7. dei
experimentu sa §tatisticky neliSila od kontroly.
Strauch a De Bertoldi (1985) uvadzaju, Ze na
signifikatné zniZenie epidemiologického rizika kalov
obsahujiicich vaji¢ka Ascaris spp. a Taenia spp., je po-
trebné dosiahnut pH 12,5 alebo vyssie po dobu dvoch
mesiacov. Na zdklade uvedenych experimentov pri sta-
biliz4cii vapennym hydratom v pouZitej davke, je po-
trebné venovat pozornost tomu faktu, Ze nezaruCuje de-
vitalizaciu propagativnych §tadii helmintov a z tohto
pohladu nie je kal dostato¢ne dezinfikovany. Tu sa pre-
javuje vieobecne znidma extrémna tenacita testovanych
vajicok, ked sa vSeobecne povaZuje vzrast pH na uve-
dené hodnoty za letdlny pre propagativne §tadia hel-
mintov z dovodu naruSenia permeability vaje¢nych
obalov.

Hoci naklady na stabilizovanie vapnom su vysSie, ak
sa vak takto spracovany kal pouZiva na hnojenie kys-
lych pdd, ekonomicky je takyto proces prijatelnejsi.
Z tohto aspektu je vapnenie efektivne hlavne z dovodu
stabilizacie kalov, inaktivacie mikrébov, zvySovania
hnojivej hodnoty kalu a nahradenia periodického vép-
nenia polnohospodarskej pody. Pri aplikdcii kalov zo
zasaditym pH dochddza i k vyraznému zniZeniu prijmu
tazkych kovov rastlinami ¢o je a¢innym opatrenim pro-
ti ich vstupu do potravinového retazca (Pardus
a Nerudova, 1985).

Pri aplikécii kalov dezinfikovanych vapennym hyd-
ratom je v8ak potrebné vzial do uvahy, Ze vitalita vaji-
Cok helmintov ostiva zachovana a preto kaly predsta-
vuju potencidlne riziko pre hospodarske zvierata i [udi.
NajvicSie riziko pre hospodérske zvieratd pri aplikécii
kalov maju vajicka Taenia spp. a Ascaris spp. Viaceri
autori poukazuji na fakt zvySeného poctu atypickych
pneumonii hovidzieho dobytka, vyvolavanych larvami
Ascaris spp. (Greenway a Mc Graw, 1970;
Breza, 1981 aini). Ide vlastne o syndrom larva mig-
rans visceralis, ktory mdZe byt spésobovany tiez vajic-
kami ostatnych helmintov (Toxocara spp.) disemino-
vych do prostredia aj Cistiarenskymi kalmi. ZniZenie
tohto rizika je moZné prediZzenim doby stabilizcic (a%
na niekolko mesiacov), aplikaciou kalov na plodiny
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ktoré sa neskrmuju na zeleno (kukurica na zrno, cu-
krové repa a pod.) resp. pouZitim dalSich technologii
schopnych devitalizovat uvedené zarodky.
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Znamé heslo Sedesétych let (pfed jehoZ naplnénim
byla nase véda velkoryse chranéna) jsem si dovolil po-
nékud upravit. Pravidla grantového systému GA CR
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I pfi narofném a objektivnim fizeni (které nelze vidy
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autofi stejné neuveiejni. Jsou-li v3ak autofi skute&né
védeckymi pracovniky, jisté jim feSeni pfineslo mnoho

P.S.

podnétu pro dalsi prici, ktera jim Casto nedovoli véno-
vat pripravé rukopisu potiebnou pozornost. A tak kras-
né svazané zpravy (dfive v ¢erném platné se zlatym
tiskem za 50 K¢&s kus, dnes spi§ v jdsavém plastu)
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vym Cislem knihoven jejich pracovist. A pokud si je
nékdo jiny nez oponentni precte, tak Castéji proto, aby
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Karel Hruska

Vénujte pozornost i nazvum svych projektd a praci. Nékdy je to to jediné, podle Ceho si o Vis udéla predstavu uzivatel
databaze projekt, &¢tenaf Bulletinu GA CR, Véstniku MSMT nebo jinych zdrojii vieobecnych informaci. A miZe byt mezi
nimi i pan premiér, prezident NKU nebo poslanec, hlasujici o rozpottu. Pite je proto Cesky, vyvarujte se profesiorilniho
slangu a zbyte¢né vzneSenosti. Nejste-li si jisti, podivejte se na vyznam pro Vis b&znych slov jako aklimace, validizace,
validace, vokalizace, prekocidlni, hepaticky apod. do slovniku. MoZna je nenajdete nejen ve Slovniku jazyka ceského, ile ani
ve Slovniku cizich slov nebo budete jejich vyznamem trochu pfekvapeni.

Pfevzato z Bulletinu Grantové agentury CR 2/96, str. 16.
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