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EVALUATION OF THE PATHOGENICITY OF STRAINS
OF PLESIOMONAS SHIGELLOIDES ISOLATED IN ANIMALS

HODNOCENI PATOGENITY KMENU PLESIOMONAS SHIGELLOIDES
IZOLOVANYCH ZE ZVIRAT

J. Bardon

National Veterinary Institute, Olomouc, Czech Republic

ABSTRACT: In the years 1994-1997, 4 552 samples of sectional, clinical material and environment were examined for the
presence of Plesiomonas shigelloides. In 55 cases (1.21%) P. shigelloides was isolated. 60% of the strains were isolated in
relation to the decease or disease of the host animal. In 7 cases the pure culture of P. shigelloides was isolated. The hemolytic
activity of the isolated strains was furthermore tested by means of the modified Camp-test. Positive result of the test was
demonstrated in 38.5% of the strains, in most cases it corresponded with the decease or disease of the host animal.

Plesiomonas shigelloides; pathogeny; factors of pathogeny; modified Camp-test

ABSTRAKT: Plesiomonas shigelloides patii z hlediska svého patogenniho uplatnéni u teplokrevnych i studenokrevnych
Zivoticha ke kontraverznim mikroorganismim. Literdrni ddaje o P. shigelloides ve veterinarni mikrobiologii (napf. Vladik
a Vitovec, 1972, 1974; Bardoii, 1994), jsou méné ¢asté. Etiologicky vyznam P. shigelloides pokldd4 vét§ina autori za nejasny.
V humanni mediciné existuje fada literarnich udaji, vesmés kasuistik, které popisuji uplatnéni P. shigelloides u pacienti
s infekci napf. gastrointestinalniho traktu, v€etné infekci systémovych (napf. Terpeluk aj., 1992; Curti aj., 1985; Ingram aj.,
1987). Zévazné kasuistiky reprezetujici klinické uplatnéni vy3e uvedeného mikroorganismu v3ak nekoresponduji s experi-
mentdlnimi pracemi jinych autori (napf. Abbottova aj., 1991; Sayeed aj., 1992; Janda a Abbottovd, 1993), ktefi se vénovali
vlastnim faktorum virulence. Tito autofi konstatuji vieobecné nizky patogenni potencidl P. shigelloides in vitro. Vy3e uvedené
skute&nosti, véetné nedostateéného literdrniho zdzemi, byly diivodem pro vznik této price, ve které se autor pokusil zmapovat
vyskyt P. shigelloides u obratlovcl na stredni Moravé a zhodnotit jeho patogenni uplatnéni, véetné pokusu o jednoduché
stanoveni faktoru patogenity u izolovanych kmenti. V letech 1994 az 1997 bylo vySetfeno 4 552 vzorku sekéniho, klinického
materidlu, prostfedi a v 55 piipadech (1,21 %) byl izolovan P. shigelloides. Pfehled vySetfeného materidlu podle Zivoci$nych
druhli a pocty izolaci uvadi tab. 1. Vétsi ¢ast kmenl (60 %) byla izolovana v souvislosti s thynem nebo onemocnénim
hostitele. Zakladni patoanatomické ndlezy u hostitelli s pozitivni izolaci shrnuje tab. II. V sedmi pfipadech (12,7 %) z 55
izolovanych kmend byla z materidlu s patoanatomickym ¢i klinickym nédlezem prokazana Cistd kultura P. shigelloides. Pro
zhodnoceni pfipadného faktoru patogenity byl pouzit modifikovany Camp-test, ve kterém byly na krevnim agaru kolmo na
sebe nani3eny testované kmeny P. shigelloides a sbirkovy kmen Staphylococcus aureus (CCM 3953). Jako pozitivni Camp-
test bylo pokladano zfetelné projasnéni zony hemolyzy Staph. aureus v misté kontaktu s narostlou kulturou P. shigelloides.
V negativnim pfipadé byla zona hemolyzy Staph. aureus nezménéna. V naprosté vétsiné pfipadu byly kmeny, které vykazo-
valy pozitivni Camp-test, izolovany z hostitelli v souvislosti s jejich onemocnénim nebo Ghynem. U sedmi kmenti izolovanych
ze zdravotné postiZzenych hostitell v &isté kultufe byl prokazéan pozitivni modifikovany Camp-test. Uvedené vysledky nazna-
Cuji, Ze P. shigelloides je u obratlovcl schopen vyvolat samostatné onemocnéni i thyn. Hemolytickd aktivita prokazana
v modifikovaném Camp-testu u kment izolovanych z hostiteli s alterovanym zdravotnim stavem miZe byt znakem patoge-
nity kmene. Problém patogenniho uplatnéni P. shigelloides u zvitat i lidi si zaslouZi dal3i, podrobng&ji studium.

Plesiomonas shigelloides; patogenita; faktory patogenity; modifikovany Camp-test

INTRODUCTION

Plesiomonas shigelloides, the only species of the genus
Plesiomonas, which belongs to the family Vibrionaceae,
is considerably controversial from the point of view of
the pathogenic application in veterinary and human
medicine. Literary expositions on the occurrence of
P. shigelloides in veterinary microbiology are less fre-
quent than those in human microbiology. Vladik and
Vitovec (1972) inform about the incidence of P. shigel-
loides in the liver of two turkeys which died of histo-
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moniasis. Considering that the cause of death was pre-
sumably histomoniasis, the authors cannot objectively
report on the pathogenicity of the strains. However, it
is the first isolation of that kind in poultry whatever.
The same authors (Vladik and Vitovec, 1974) refer to
a case of septicemia in trout, where along with Flavo-
bacterium sp. and Aeromonas hydrophilla also Plesio-
monas shigelloides was isolated. Bardoii (1994) de-
scribes sepsis in the half-ape lemur vari (Varecia
variegata), which was demonstrably caused by P. shigel-
loides. Klime§ and CiZek (1996) report on the isolation
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of P. shigelloides from the feces of clinically healthy
cats and dogs and also of those suffering from diarrhea.
However, they consider their meaning unclear. Briefly
mentioned are the findings in apes, goats, cows, cats
and dogs (Sakazaki and Ballows, 1981).

In human medicine there exists a range of cases de-
scribing P. shigelloides as a causer of serious diseases
often with fatal progress. Terpeluk et al. (1992) de-
scribe fatal sepsis and the meningoencephalitis in the
child. Curti et al. (1985) refer to a fatal infection in
patient suffering from Hodkin’s disease after the imple-
mentation of splenectomy. Ingram et al. (1987) de-
scribe 11 cases of serious illnesses (gastroenteritis, sep-
sis, osteomyelitis) caused by P. shigelloides.

The issue of the respective pathogenic potential in
vitro was studied especially by Abbott et al. (1991),
who dealt with the subject of enterotoxin and plasmid.
Sayeed et al. (1992) demonstrated in P. shigelloides the
existence of a large plasmid, the size approximately of
the “aggressive plasmid“ in the species Shigella sp.
Janda and Abbott (1993) tested the hemolytic activity
in 36 strains of P. shigelloides. In 34 strains of P. shigel-
loides the hemolytic activity was proved, which cor-
responded to the production of beta-hemolysin. How-
ever, all the above mentioned authors stated that the
results of their studies do not explain satisfactorily the
respective pathogenic function of P. shigelloides and
they do not consider the production of enterotoxin,
plasmid and hemolysin to be the main factor of viru-
lence in systemic infections. Due to some incongruity
between the ambiguous test results of the factors of
pathogenicity in vitro and serious cases in clinical prac-
tice, further, more detailed study of the factors of
pathogeniciy has been recommended.

Because of the above mentioned facts and the am-
biguous status in clinical veterinary microbiology, in
this study the author attempted to map the occurrence
of P. shigelloides and its serovars in the animal popu-
lation in the central part of Moravia, to evaluate its
pathogenic function and to attempt a simple statement
of the factor of pathogenicity in isolated strains.

MATERIAL AND METHOD

4 552 samples were inspected for the presence of
P. shigelloides within the period of January 1994 to
October 1997. The samples were divided into three ba-
sic categories: sectional material (2 506 samples), clini-
cal material (1 992 samples), environmental samples
(54 samples). The first category is represented by sam-
ples collected during the patho-anatomical dissection of
animals. Samples of clinical material of animals belong
to the second category, comprising chiefly rectal swabs
of mammals, cloacal swabs of reptiles and amphibians,
sporadically of birds and the feces of mammals and
birds. The third category consists of environment sam-
ples, that means samples of water and skims of envi-
ronment. The number of examinations and positive
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samples according to particular classes and genera are
presented in Tab. 1.

The material, which was inspected for the presence
of P. shigelloides, was delivered to the National Vete-
rinary Institute in Olomouc for laboratory examination
with the purpose of stating the cause of the disease and
death (sectional and clinical material), or for the preven-
tive examination (clinical material) and for the evalu-
ation of the microbial contamination of the environ-
ment (skims of environment, water). In addition to the
bacteriological examination proper, where indicated,
virological, parasitological and mycological examina-
tion has been performed.

During the bacteriological examination the entire
material was simultaneously examined by direct cultur-
ing on solid culture media (Columbia blood agar; Endo

I. Detection of Plesiomonas shigelloides in relation to the particular
animal species

Animals Bt N}"“,'?e'” ofl 4
Mammalia 2229 21 0.94
Cat 472 10 2.12
Pig 639 5 0.78
Wolf 18 2 =
Dog 335 | 0.30
Raccoon 2 ! -
Binturong | | L
Mouse 3 1 -
Other mammals 759 0 -
Birds 1272 10 0.79
Domestic fowl 618 5 0.81
Duck 215 | 0.46
Ostrich 12 | -
Egret 5 1 -
Crane 3 | -
Parrot 8 | -
Other birds 411 0 -
Reptiles 240 4 1.66
Tortoise 49 2 -
Crocodile 17 2 -
Other reptiles 174 0 -
Amphibians 7 0 -
Fishes 683 18 2.63
Aquarium fishes 115 10 8.70
Catfish 59 4 -
Trout 121 3 247
Carp 187 | 53
Other fishes 201 0 -
Environment 54 2 -
Aquarium water 7 1 -
Swabs (slaughterhouse) 47 | -
Total 4552 55 1.21
* Note:

In cases where less than 100 samples were examined, the percentage
of incidence is not entered (statistically insufficiently probative)
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agar; xylose-lysine deoxycholate agar) and by inocula-
tion into liquid medium (buffered peptone water —
pH 8.2; liquid medium of Monsur) and a subsequent
inoculation on solid media. The identification proper of
the isolated strains was performed by the test set entero-
test I. and II. by Lachema Brno Co., Czech Republic.
The hemolytic activity of the isolated strains was
tested on blood agar (5% of defibrinated sheep blood)
with pure culture of the strain. The hemolytic activity
was simultaneously examined in the modified Camp-test,
using the strain Staphylococcus aureus (CCM 3953) and
the isolated strains of P. shigelloides. Visible lighten-
ing of the partial zone of the hemolysis of the staphy-
lococcus in the area of contact with the culture of the

examined strain was considered a positive result of the -

Camp-test. In negative case, the zone of the hemolysis
of the staphylococcus in the area of contact did not
change.

RESULTS

Out of 4 552 examined samples P. shigelloides was
isolated in 55 cases (1.21%). 60% of the strains (33 out
of 55 isolated strains) were isolated in relation to the
death or clinical disease of the host. In the remaining
22 isolated strains of P. shigelloides direct relation with
disease of the host could not be proved. The basic clini-
cal and pathoanatomical findings of hosts from which
pathologically changed tissues P. shigelloides were iso-
lated are presented by Tab. II.

The finding of P. shigelloides has not been con-
nected with a positive virological finding in any of the
cases, which would indicate developing virus etiology
of the disease of the host. In addition to P. shigelloides
10 other genera of bacteria were isolated. Most fre-
quently the genus Escherichia (30x) was isolated to-
gether with P. shigelloides, in 17 cases without any
relation to the disease or death of the host. A frequent
parallel bacteriological finding (especially in fish) was
the genus Aeromonas (11x) followed by the genus Ed-
wardsiella (4x), Citrobacter (3x), Morganella (3x),
Staphylococcis (2x), Klebsiella, Salmonella and Bacil-
lus (one case each).

After the parasitological examination, infusorians of
the genus Trichodina were detected (cutaneous lesion
in fish).

In 7 cases out of the 55 isolated strains (4x fish,
2x chicken, Ix binturong) — 12.7%, pure culture of
P. shigelloides was isolated from the material with

patho-anatomical or clinical finding, without any other
bacterial and mycotic microflora or parasites.

The proof of the ability to function as an aggressive
etiologic agent is the substantial isolation of pure-cul-
ture P. shigelloides from all parenchymatous organs in
Schlegel, H., G.: The Prokaryotes.- A handbook on
habitats, young binturong (Arctictis binturong), in
which the sectional finding indicated all evidence of
bacterial sepsis.

After 24 hour cultivation none of the 55 isolated
strains of P. shigelloides autonomously caused, in pure
culture, the hemolysis on blood agar. After the evalu-
ation of the hemolytic activity by the modified Camp-
-test by means of the interaction of the examined strain
P. shigelloides and the collected strain Staphylococcus
aureus, positive results were proved in 38.5% of the
examined strains.

Except for one strain (rectal swab in clinically healthy
raccoon — preventive examination), all the other strains,
which were positive in the Camp-test, were isolated
from the hosts in relation to their disease or death. In
all 7 strains of P. shigelloides, which were isolated
from diseased host in pure culture, positive result of the
modified Camp-test was proved.

DISCUSSION

Published data on the pathogenic application of
P. shigelloides in veterinary medicine are rather rare.
It is apparent from this study that greater part of the
strains (60%) were isolated in relation to the disease or
death of the host. E.g. in fish, it was the affection of
the alimentary canal, hepatopancreas or bleeding into
the epithelium of the ventricle. Vladik and Vitovec
(1974) describe septicaemia in trout, where P. shigel-
loides was isolated together with Flavobacterium sp.
and Aeromonas hydrophilla. The authors state, that no
comparison with other literary data is available. The
results of our study indicate, in correspondence with
the above mentioned authors, that P. shigelloides will
probably play a substantial role in the pathogenesis of
the diseases in freshwater fish. The same authors
(Vladik and Vitovec, 1972) inform about the incidence
of P. shigelloides in turkey chickens affected with his-
tomoniasis. The importance of P. shigelloides in the
pathogenesis of this case is ambiguous, however, our
results suggest that P. shigelloides can obviously func-
tion as a pathogen in poultry. Martinec (1981) and Bar-
doii (1994) describe P. shigelloides in apes. The results
of this study (sepsis of a young binturong) and also the

I1. Basic clinical and patho-anatomical findings in hosts with Plesiomonas shigelloides

Host Clinical and patho-anatomical finding

Fish frequent deaths of ﬁsl} hyPercmia nnd_ inﬂnmrr_mtion of the intestines (catarrhal and hemorrhagic), degeneration of
hepatopancreas, bleeding in the ventricle and internals, edema of the kidney, dilatation of gall bladder, skin lesion

Reptiles apathy, chronic enteritis and gastritis, liver dystrophy, spleen tumor

Birds bad physical condition._apcpsy. enlcril.is. hyperemia of parenchymatous organs, degeneration of liver, spleen tumor,
spleen tumor with multiple yellow foci

Mammals catarrhal inflammation of the intestines, spleen tumor, sepsis
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data about the sepsis of the half-ape lemur vari (Bar-
dofi, 1994) indicate that P. shigelloides is capable, un-
der certain circumstances, of generating fatal septic dis-
ease in mammals.

Most authors agree that the function of P. shigel-
loides in animals is not quite clear (Klime§ and CiZek,
1996). Scientists in human microbiology start to re-
evaluate their opinion on the function of P. shigel-
loides, especially following its application to diseases
of the alimentary canal, but also to extraenteric dis-
eases, including systemic diseases.

The meaning of the predisposition factors and espe-
cially the immunity disorders cannot be omitted in the
evaluation of the pathogenic function. Within the per-
formed laboratory examinations and anamnesis, pub-
lished in this study, the occurrence of immunodefi-
ciency cannot be evaluated and taken into consideration
while determining the level of pathogenicity of
P. shigelloides. At the same time, the scope of simul-
taneous virological, parasitological and mycological
findings has to be regarded, considering that the exami-
nations have not been performed in all cases in extenso,
and that they concentrated on microorganisms, which
are in the veterinary laboratory diagnostics commonly
detectable. Nevertheless, it is apparent that the patho-
genic function of this bacteria in animals has to be
reckoned with.

Literary data on the factors of the virulence of
P. shigelloides are not very common in the Czech lit-
erary sources. In foreign literature it is primarily Ab-
bott et al. (1991) and Janda and Abbott (1993), who
concentrate on the issue, and who state a generally low
pathogenic potential. In 36 examined strains, the
hemolytic activity was documented by the above men-
tioned authors in 94% of the cases, which corresponded
to the production of beta-hemolysin. In our study, the
hemolysis of the examined strains on the blood agar could
not be proved. On the other hand, during the interaction
with Staphylococcus aureus in the modified Camp-test,
38% of the examined strains were positive. Almost in all
cases they were strains evidently connected with the
disease or death of the host. Janda and Abbott (1993),
who state certain hemolytic activity of P. shigelloides,
do not evaluate them in relation to the pathogenic function
of the examined strains. However, a number of strains
examined by the above mentioned authors come from
human material, which has been concededly taken pri-
marily in the case of a disease of the patient.

P. shigelloides is a bacteria, the importance of
which in the veterinary and human microbiology is not
exhaustively determined, and it deserves further atten-
tion of bacteriologists and clinicians.
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DETECTION OF PORCINE EPIDEMIC DIARRHEA VIRUS .
BY A MONOCLONAL ANTIBODY IMMUNOPEROXIDASE TEST

DETEKCE VIRU PRASECI EPIZOOTICKE DIARRHEY POMOCI
IMUNOPEROXIDAZOVEHO TESTU S VYUZITIM MONOKLONALNI
PROTILATKY

L. Rodék, L. Vali¢ek, B. Smid, Z. Nevorankova

Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: Monoclonal antibodies to porcine epidemic diarrhea virus (PEDV) were tested using ELISA, Western blot
analysis, and immunoperoxidase test. As demonstrated by ELISA, the antibodies were free of cross reactivity with transmis-
sible gastroenteritis virus and Group A rotaviruses. Their specificity was further confirmed by an indirect immunoperoxidase
test for the demonstration of PEDV in infected cell lines and intestinal enterocytes of experimentally infected piglets. Possible
use of the monoclonal antibodies in the diagnostics of PEDV infections in swine herds is discussed.

porcine epidemic diarrhea virus; coronavirus; ELISA; Western blot analysis; monoclonal antibody; indirect immunoperoxidase
test

ABSTRAKT: ELISA metodou, Western blot analyzou a imunoperoxidazovym testem byly testoviany monoklondlni protilatky
proti viru praseéi epizootické diarrhey (PEDV). ELISA metodou byla vyloucena kfiZova reaktivita t&chto protilatek s virem
virové gastroenteridy prasat (VGP/TGE) a rotavirem skupiny A. Jejich specificita byla dale potvrzena nepfimym imunope-
roxidazovym prikazem PEDV v infikovanych bunénych liniich i v enterocytech tenkého stieva experimentalné infikovanych
selat. Je diskutovana moZnost vyuZiti monoklondlnich protilatek pii diagnostice PEDV infekci v chovech prasat.

virus praseci epizootické diarrhey; koronavirus; ELISA; Western blot analyza; monoklondlni protiltky; nepfimy imunopero-

xiddzovy test

INTRODUCTION

Porcine epidemic diarrhea (PED) virus ranks, along
with transmissible gastroenteritis (TGE) virus and ro-
taviruses, among the most significant causative agents
of viral gastroenteritis. The infection by PEDV affects
swine of all age groups and is associated with a high
morbidity, but a lower mortality than TGE. PEDV and
TGEV are classified within the family Coronaviridae.
Morphologically, the two viral species are identical, but
they differ in their antigenic composition. Generally, the
following major structural proteins are demonstrated in
coronaviruses: glycoprotein S (150 to 200 kDa), mem-
brane glycoprotein M (20 to 30 kDa), and nucleocapsid
phosphoprotein N (43 to 50 kDa). Further, glycoprotein
HE (60 to 65 kDa) was demonstrated on the surface of
virions in a subgroup of coronaviruses including bo-
vine coronavirus, porcine hemagglutinating encephalo-
myelitis virus, and turkey coronavirus (Saif, 1993;
Utiger et al., 1996). As a rule, a high mortality among
suckling piglets is associated with the first outbreak of
PED in a swine herd (Pijpers et al., 1993; Sueyoshi et

al., 1995). Losses are lower and piglets are often af-
fected by diarrhea at weaning as soon as the infection
becomes endemic or during secondary outbreaks. The
virus propagates particularly in enterocytes of jejunal
and ileal villi (Bernasconi et al., 1995; Sueyoshi et al.,
1995). The isolation of field strains of PEDV in cell
culturesis rather difficult and requires the presence of
trypsin in the medium. Carvajal et al. (1995a) demon-
strated antibodies to PEDV in 29.6% sows and 54.3%
growing-finishing pigs. The prevalence of the infec-
tionin in small herds was lower than in large herds. In the
Czech Republic, PED was diagnosed in several sw ine
herds by electron and immunoelectron microscopy and
by isolation of a field strain of PEDV (Smid et al.,
1993). Detailed studies have so far been hampered by
problems associated with the isolation of field strains
and by lack of rapid and specific diagnostic methods.
Thus, diagnostic techniques have been limited to im-
munoelectron microscopic examination of fecal sam-
ples, or immunofluorescence or-immunoperoxidase
tests for PEDV in histological sections of small intes-
tinal samples collected from piglets affected by diar-
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rhea. Only recently monoclonal antibodies to major
structural proteins of PEDV have been prepared. These
were used in blocking ELISA demonstration of anti-
bodies to PEDV in blood serum and milk of sows and
of viral antigen in fecal samples (Carvajal et al., 1995a,
b; De Arriba et al., 1995, 1998). The demonstration of
PEDV by reverse transcription polymerase chain reac-
tion (RT-PCR) was also described (Kweon et al., 1997;
Ishikawa et al., 1997). However, this sensitive method
is too expensive to be used routinely at this time. This
paper describes the preparation of monoclonal anti-
bodies to PEDV and the results of their testing by ELISA
and Western blot analysis, as well as their use in in-
direct immunoperoxidase test for PEDV in infected
cells and histological sections of intestinal samples col-
lected from experimentally infected piglets.

MATERIAL AND METHODS

Virus

The reference strain CV-777 and a field isolate of
PEDV (strain Mackovice, Collection of Animal Patho-
genic Microorganisms CAPM V-352) were propagated
in the cell line Vero in minimal essential medium
(MEM) supplemented with 5% bovine fetal blood se-
rum in the presence of trypsin (Hofmann and Wyler,
1988; Valicek et al., 1993). As soon as cytopathic ef-
fect (CPE) was fully developed, the cells were repeat-
edly frozen/thawed and cell debris was removed from
the medium by centrifugation (3 000 x g for 15 min).
The virus was purified from the medium by gradient
ultracentrifugation (Beckman L8-70 ultracentrifuge,
Sw 55Ti) on 20% and 45% saccharose cushions (Hof-
mann and Wyler, 1990). The presence of PEDV was
monitored by electron microscopic examination of
negatively stained samples. Purified viral antigen was
bound to microtitre plate wells to be used in ELISA for
detection of antibodies to PEDV in blood sera and cul-
ture media of hybridomas, as well as for immunization
of mice. Uninfected Vero cells were processed in the
same way to serve as controls.

Porcine immune sera to PEDV

Porcine blood sera containing antibodies to PEDV
(PS 2664, 2665, 2742, 2830) were obtained by experi-
mental infection of specific pathogen-free (SPF) piglets
bled 2 to 3 weeks later. Further immune sera to PEDV
were kindly provided by Dr. M.B. Pensaert (Belgium)
and Dr. K. Méstl (Austria). The specificity was
checked by ELISA and immunoperoxidase (IP) test for
PEDV in infected cells.

Experimental infection

Ten hysterectomy-derived, colostrum-deprived SPF
piglets aged | to 2 weeks were infected experimentally
with PEDV (strain Mackovice, CAPM V-352). Diar-
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rhea developed and the piglets were sacrificed 48 h
after the infection. Samples of small intestine collected
from the boundary between jejunum and ileum were
frozen in liquid nitrogen and kept at —80 °C. Cryostat
sections for use in indirect immunoperoxidase test
(Cryo-cut Microtome, American Optical Corporation)
were fixed in acetone (15 min at 20 °C).

Monoclonal antibodies

BALB/c mice were repeatedly immunized by subcu-
taneous injection of viral antigen emulsified with com-
plete or incomplete Freund’s adjuvant. The last dose of
the antigen in PBS was administered intraperitoneally
3 to 5 days before fusion. Cell fusion of myeloma
(Sp 2/0) and splenic cells (lymphocytes) and their cul-
ture in the selection medium HAT were done using the
conventional procedures (Galfre and Milstein, 1981).
The hybridomas were checked by ELISA and those
producing antibodies to PEDV were cloned. The speci-
ficity of the produced monoclonal antibodies was re-
peatedly checked by ELISA and Western blot analysis.
The selected hybridomas were cryopreserved in liquid
nitrogen.

Peroxidase conjugate

Antibodies to porcine and murine IgG, isolated from
hyperimmune rabbit sera by precipitation with ammo-
nium sulfate and affinity chromatography, were conju-
gated with horse radish peroxidase (POD) using the
periodate method (Boorsma and Streefkerk, 1979). The
concentrations of immunoglobulins in conjugates to the
porcine (POD-RASwIgG) and murine (POD-RA-
MolgG) IgG were adjusted to 1 mg antibody per 1 ml.
Stock solutions of the conjugates were diluted 5 000 to
10 000 times for ELISA and 100 to 300 times for im-
munoperoxidase test and Western blotting. -

SDS-PAGE and Western blotting

Purified viral antigen was treated in a reducing so-
lution (5 min at 100 °C) and separated, along with
a low mollecular weight standard (LMW Calibration
Kit, Pharmacia, Sweden), by discontinuous electropho-
resis (Laemmli, 1970) in polyacrylamide gel in the
presence of sodium dodecyl sulfate (SDS-PAGE) using
the instrument Miniprotean II Cell (BioRad). Proteins
present in the gel were transferred onto a nitrocellulose
(NC) membrane (pore size 0.45 Hoefer, USA) at con-
stant current (2 h at 250 mA, Semi-Dry Electroblotter,
Model HEP-I, Owl Scientific Inc.). A part of the mem-
brane was stained with colloid gold and another part
was used in Western blot analysis of the monoclonal
antibodies (Mini-Protean II, Multiscreen BioRad). For
Western blotting, the membrane was incubated with

VET. MED. - CZECH, 44, 1999 (6): 165-170



culture media of the hybridomas diluted 1 : 2, or with
ascitic fluids or blood sera diluted 1 : 100-1 000 with
Tris buffered saline, pH 7.4, supplemented with 0.05%
Tween 20 and containing 0.1% bovine serum albumin.
After the second incubation with the conjugate (POD-
-RASwIgG or POD-RAMolIgG) and washing with
PBST, the reaction was induced by incubation of the
NC membrane in the substrate solution (3,3’ diami-
nobenzidine + hydrogen peroxide).

Indirect immunoperoxidase test for PEDV

Monolayers of Vero cells grown on cover slips were
infected with the PEDV strain CV-777. After solitary
syncytia developed (16 to 18 h after the infection), the
cells were fixed with- acetone at 20 °C for 15 min.
Control monolayers of non-infected cells and cryostat
sections of small intestines of experimentally infected
piglets were fixed in the same way. The samples were
then incubated in ascitic fluid containing monoclonal
antibodies (MAb) to PEDV, which was diluted 200 times
with PBS containing 1% bovine serum albumin. After
1 h incubation at 20 °C and fourfold washing in PBS
(each for 5 min), the samples were incubated with
POD-RAMolgG. The samples were washed again and
incubated in substrate solution (3-amino 9-ethylcarba-
zole + hydrogen peroxide). After reaching the optimal
color, as checked by light microscopy, the samples
were washed with distilled water and embedded into
glycerol for photographic documentation.

ELISA of antibodies to PEDV

Viral and control antigens were diluted 1 : 1 000 with
0.05 M carbonate-bicarbonate buffer pH 9.6 and 50pl
volumes were pipetted alternatively into microtitre
plate wells that were then incubated in a wet chamber
at 4 °C overnight. This and all the subsequent incuba-
tion steps were followed by triple washing of the wells
with PBS supplemented with 0.05% Tween 20 (PBST).
On the next day, the contents of pairs of wells with
bound viral and control antigen were replaced by 50ul
volumes of the tested porcine or murine blood sera, or
monoclonal antibodies (culture media of hybridomas

and ascitic fluids) diluted with PBST supplemented
with 1% lactalbumin hydrolysate. Basic dilution of the
culture media was 1 : 2 and that of blood sera and
ascitic fluids 1 : 100. After 1 h incubation at 37 °C, the
contents of the wells were replaced by 50pl volumes of
POD-RASwIgG or POD-RAMolgG and the plates
were incubated for another 1 h at 37 °C. Then 100 pl
substrate solution (3,3°,5,5’ tetramethyl benzidine +
hydrogen peroxide in 0.1 M citrate buffer, pH 5.8) was
added and the developing colour reaction was stopped
after 5 to 15 min by the addition of 100 ul 1 M sulfuric
acid per well. Absorbance was measured spectro-
photometrically at 450 nm and samples showing a dif-
ference in optical density reading of at least 0.1 be-
tween the wells with viral and control antigen, were
classified as positive.

RESULTS

Tests of specificity of MAbs by ELISA

Five hybridoma lines producing MAbs to PEDV
were prepared. The MAbs reacted specifically with vi-
ral antigen and none of them showed cross-reactivity
with control antigen or viral or control antigens of other
significant causative agents of porcine gastroenteritis,
including Group A rotaviruses and TEGV. The MAbs
were of the IgG1 and IgG2a isotypes. The results of
cross-reactivity checks of MAb PED E8/1E9 are sum-
marized in Tab. I.

Western blot analysis

Western blot analysis revealed the reactivity of some
MAD (hybridoma E8 and its clones) with the 70 kDa
antigen of PEDV. Such reactions were not demonstra-
ble in other hybridomas (G7/B 10 and others), although
they reacted specifically with PEDV in ELISA and IP
test (Fig. 1).

IP test for PEDV in infected cells

Propagation of PEDV in infected monolayers of
Vero cells was demonstrated in characteristic syncytia
at the beginning of CPE. The virus was demonstrated

I. Check of reactivity and cross-reactivity of MAbs with Group A rotavirus, TGEV and PEDV by ELISA

Antigens
Monoclonal antibody' Rotavirus A PEDV TGEV
V- Ag C- Ag V- Ag C-Ag V- Ag C-Ag

Rotavirus A, G6/D4, 43 kDa 1514 0.010 0.014 0.006 0.012 0.001

- PEDV, E8/1E9, 70 kDa 0.068 0.001 0.524 0.021 0.023 0.006

- TGEV, D7/G7, 28 kDa 0.028 0.011 0.041 0.054 1.262 0.007
Legend: :
'Virus and protein to which the monoclonal antibody is directed
* absorbance at the 1 : 100 dilution of ascitic fluid
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<« 94 kDa

<« 67 kDa

443kDa

< 30 kDa

< 20.1 kDa

< 144 kDa

1. Western blot analysis of porcine blood sera and MABs with anti-
gens of PEDV 2

Note:

PEDV and LMW standard separated in 12% polyacrylamid gel and
transferred onto a NC membrane. A part of the membrane with
LMW standard stained with colloid gold and the remaining part
incubated with porcine antisera to PEDV (lane 1 — PS 2742, lane 2 -
SwSAPEDV, Belgium, lane 3 - SWSAPEDV, Austria), or with MAbs
anti PEDV (lane 6 — E8/1E9, lane 7 — E8/B10, lane 8 — G7/B10).
Lanes 4 and 5 have been reserved for samples incubated with the
diluting solution alone. Second incubation with POD-RASwIgG or
POD-RAMOolgG; colour reaction induced by incubation with 3,3'-dia-
minobenzidine + hydrogen peroxide
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in cytoplasma, while nuclei, showing signs of kary-
olysis, were free of it (Fig. 2). In cryostatic sections of
jejunal and ileal samples collected from infected pig-
lets, the virus was demonstrated in the cytoplasm of
enterocytes. No signs of infection were observed in
cells of intestinal crypts or in other mucosal or sub-
mucosal cells (Fig. 3).

DISCUSSION

It is well known that the isolation and propagation
of the causative agent of PED from field samples is
very difficult. As a rule, the virus strain adapted to the
trypsin-treated Vero cell line (CV-777) is used as a refer-
ence strain (Hofmann and Wyler, 1988; Vali¢ek et al.,
1993). Troublesome is also the preparation of strictly
specific immune sera showing no cross-reactivity with
other causative agents of porcine gastroenteritis (rota-
viruses, TGEV or, as the case may be, porcine respira-
tory coronavirus). Prolonged immunization of piglets
reared under germ-free or SPF conditions is necessary
for this purpose. These are the major obstacles restrict-
ing the diagnosis of the causative agent of this signifi-
cant infection in histological sections of small intestinal
samples by immunofluorescence or immunoperoxidase
tests (Bernasconi et al., 1995: Sueyoshi et al., 1995;
Guscetti et al., 1998)

The preparation of MAbs to the major structural pro-
teins of PEDV has been described only recently. The
MAbs were used experimentally for the demonstration
of antibodies in blood serum and milk of sows and of
the viral antigen in fecal samples (Carvajal et al.,
1995a, b; De Arriba et al., 1998, 1998).

The aim of our investigations was to prepare anti-
-PEDV MADbs and use them to improve the diagnosis

2. Indirect IP test for PEDV in Vero cell
line with MAb 8/1E9 16 h after infection.
Formation of typical syncytia with anti-
gen in cytoplasm. Original magnification
30x; chromogen: 3-amino 9-ethylcarba-
zole
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of this diarrheic condition of piglets. Hybridomas that
produce MAbs reacting specifically with viral antigen
in ELISA have been prepared. These antibodies allow
sensitive and specific demonstration of PEDV in in-
fected Vero cells and in histological sections of small
intestine by IP test. Western blot analysis demonstrated
the reactivity of some MAbs with a protein of approx.
70 kDa protein, which is close in size to gp antigen HE
(60-65 kDa). No such reactivity was demonstrable in
the remaining MAbs although specific reactions with
PEDV were confirmed by ELISA and virus demonstra-
tion in infected cells. We assume, therefore, that the
latter MAbs reacted with epitopes that disappeared due
to the treatment of the virus with the reducing solution.
The objective of our ongoing studies is to prepare
MADbs with a higher activity in ELISA as well as MAbs
to further structural proteins and to use them for direct
demonstration of PEDV in fecal samples collected
from piglets affected by gastroenteritis. The implemen-
tation of methods for routine diagnosis will allow cur-
rent assessment of the incidence of PED in swine herds
as a basis for decisions on preventive and prophylactic
measures.
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THE INFLUENCE OF INDUSTRIAL INTOXICATION WITH COPPER
ON SELECTED PARAMETERS OF CELLULAR IMMUNITY
IN SHEEP"

VPLYV PRIEMYSELNEJ INTOXIKACIE MEDOU NA VYBRANE
PARAMETRE BUNKOVE] IMUNITY U OVIEC

A. Elgerwi', J. Pistl?, J. Bires?, K. Klikova’

lAl-Fateh University, Faculty of Veterinary Medicine, Tripoli, Libya
2University of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: In the present study we investigated the dynamics of selected parameters of cellular immunity (metabolic
activity of phagocytes, bactericidal activity of phagocytes and polyclonal activation of lymphocytes) in improved Vallachian
sheep during natural chronic intoxication with copper emitted by a copper producing industrial plant. Sheep were reared for
five years close to the industrial plant producing non-ferrous metals. Each of ten experimental sheep (groups A, B) received
2.5 g per day of the material emitted by the plant mentioned through an individual stomath tube to imitate natural intoxication
after their transport to the clinic. In addition to that, sheep of the group B received in the same way 400 mg of ammonium
molybdate and 800 mg of sodium sulphate until the 24th day of experiment for a therapeutic purpose. Three clinically healthy
sheep of the same age represented a control group. The blood from all animals was sampled from v. jugularis before the
experiment and on days 10, 17, 24, 31, 38 and 45. During the entire experiment, the metabolic activity of phagocytes, reflected
in the values of index of metabolic activity, showed a significant decrease (p < 0.01) in both experimental groups in
comparison with the control and an increase in the number of surviving bacteria which exceeded the physiological limit in
the test of bactericidal activity of phagocytes. Similar to that, the values of migration index during polyclonal activation of
lymphocytes with phytohaemagglutinine pointed to the decreased response of lymphocytes to the mitogenic stimulus in both
experimental groups in comparison with the control (p < 0.01; p < 0.05, resp.). The therapeutical administration of ammonium
molybdate and sodium sulphate to sheep of the group B had no effect on the parameters of cellular immunity investigated
when compared with the group A. The values of selected parameters of cellular immunity in sheep which exhibited chronic
cuprotoxicosis allowed us to state that the emissions from the copper producing plant caused an immunosuppressive effect
in the sheep investigated, manifested by decreased values of metabolic and bactericidal activity of phagocytes as well as by
the decreased response of lymphocytes to mitogenic activation.

sheep; industrial intoxication; copper toxicity; cellular immunity

ABSTRAKT: V predloZenej §tudii bol sledovany vplyv chronickej intoxikdcie medou z emisii produkovanych priemyselnym
zavodom na vyrobu medi na vybrané parametre bunkovej imunity (metabolickd aktivita fagocytov, baktericidna aktivita
fagocytov a polyklondlna aktivdcia lymfocytov) u oviec plemena zo¥lachteni valaka. Ovce boli chované pit rokov v bliz-
kosti zdvodu na vyrobu farebnych kovov. Po ich prevoze na kliniku bol vietkym desiatim pokusnym ovciam (skupiny A, B)
individudlne Zalidkovou sondou poddvany materidl emisii z uvedeného zavodu v divke 2,5 g na defi ako nédhrada prirodze-
nych podmienok. Ovciam skupiny B bolo tou istou cestou za terapeutickym G¢elom podavané naviac este 400 mg molybde-
nanu amoénneho a 800 mg siranu sodného po dobu 24 dni. Tri klinicky zdravé ovce toho istého veku a plemena tvorili
kontrolni skupinu. Krv od zvierat bola odoberand z v. jugularis pred za¢iatkom pokusu (po ich dovoze na kliniku) a potom
na 10, 17., 24., 31., 38., a 45. deii. Pocas celej doby sledovania bol u obidvoch intoxikovanych skupin oviec zaznamenany
signifikantny pokles metabolickej aktivity fagocytov, vyjadreny hodnotami indexu metabolickej aktivity (p < 0,01) v porov-
nani s kontrolnymi zvieratami, a nérast po¢tov preZivajicich baktérii nad fyziologické hodnoty v teste baktericidnej aktivity
fagocytov. Podobne, hodnoty migraéného indexu po&as polyklonalnej aktivécie lymfocytov fytohemaglutininom poukazovali -
na zniZent odpoved lymfocytov na mitogénnu aktivaciu u obidvoch intoxikovanych skupin oviec v porovnani s kontrolnymi
zvieratami (p < 0,05 az 0,01). Terapeutické poddvanie molybdenanu aménneho a siranu sodného ovciam skupiny B nemalo-
vplyv na sledované parametre bunkovej imunity v porovnani so skupinou A. Hodnoty vybranych parametrov bunkovej
imunity u oviec s prejavmi chronickej intoxikacie medou poukazuji na to, Ze emisie zo zavodu na vyrobu medi spdsobili
imunosupresivny efekt u tychto zvierat, ¢o sa prejavilo zniZenymi hodnotami metabolickej a baktericidnej aktivity fagocytov
ako aj zniZenou odpovedou lymfocytov na mitogénnu aktivaciu.

ovce; priemyselna intoxikécia; toxicita medou; bunkova imunita
* Supported by the Scientific Grant Agency — VEGA (Grant No. 1/4177/96)
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INTRODUCTION

The effect of impaired environment is manifested on
the health, production, reproduction ability and the
quality of produced proteins. Ecotoxic effects of pol-
lutants are manifested on animals in dependence on
chemical sources, doses, chemical forms, time effects
and predisposition of animal species. Copper toxicity
in relation to the conditions described is most common
in sheep.

Copper intoxication in sheep caused by emissions of
an ore-processing plant under both spontaneous and
experimental conditions was first described by Vrzgula
et al. (1986) and Bire§ et al.(1993).

Copper intoxication affects hepatocytes, erythro-
cytes, the tubulary epithelium of the kidneys, reproduc-
tive organs, the nervous and immune system and causes
genetic changes (Howell and Gooneratne, 1987).

The influence of heavy metals, present in industrial
emissions, on the immune system of farm animals has
been little studied. Only the effect of essential minerals
(Co, Cu, Fe, Zn) on the humoral and cellular constitu-
ents of immune responses was investigated (Drebicke-
ne and Medzjavicius, 1981; Jelinek et al., 1988; Fen-
wick et al.,, 1990). The intoxication of farm animals
with heavy metals from industrial emissions impairs
the immune system, thus increasing the intensity of
infection and severity of disease.

The immunotoxicity induced by heavy metals or any
exogenous factor may take two routes, the more obvi-
ous one being the toxic action on the components of
the immune system. The etiologic agent could suppress
the immune system so that normal homeostasis is dis-
rupted and pathogens may invade and cause tissue dam-
age (Lawrence, 1985). At present, different methods
and approaches are used to prevent and treat industrial
copper intoxication in sheep. The administration of am-
monium molybdate and sodium sulphate was consid-
ered the most effective method of treatment of copper
intoxicated sheep reared close to an industrial plant
(Vrzgula et al., 1987).

The aim of this work was to assess the effects of
industrial emissions on the immune system of sheep
with naturally induced chronic intoxication resulting
from closeness to an industrial plant while observing
the dependence on ammonium molybdate and sodium
sulphate intake in experimental conditions.

MATERIAL AND METHODS
Experimental animals

The experiment was carried out on 10 improved
non-pregnant Vallachian sheep, 5 years old, brought
from a farm located near a copper-producing industrial
plant, and on 3 healthy sheep, 5 years old, reared at the
University facilities, which were used as a control. Al-
ready at the beginning of the experiment the experi-
mental ewes showed symptoms of chronic copper in-
toxication (poor nutritional state, apathy, loss of wool,
anemia of mucous membranes and conjuctivities with
a hint of icterus alternated inappetence) in the same
extent as that described by Bire§ et al. (1993) in the
area close to the industrial plant mentioned.

The animals were housed under the same conditions
and each one was supplied daily with 1.5 kg of meadow
hay, 0.30 kg of BAK concentrate (feed mixture for
sheep) and water ad libitum throughout the experiment.
The experimental sheep were randomly allocated to
two groups (n = 5). Before the experiment, the average
body weight of animals in group A was 28.6 + 5.639 kg
and that of animals in group B 29.2 + 2.588 kg. The
sheep of groups A and B received 2.5 g of industrial
emissions daily through a stomach tube after the morn-
ing feeding to imitate natural intoxication. In addition
to that, the sheep of group B also received 2.5 g of
industrial emissions and, 400 mg of ammonium
molybdate and 800 mg of sodium sulphate daily by
means of a stomach tube after the morning feeding un-
til the 24th day when the treatment was terminated.

Analysis of emissions, food and water

The industrial emissions were obtained from the
copper factory by dedusting the electrostatic precipita-
tors placed in the factory chimney. In such a way ob-
tained material was analysed by atomic absorption
spectrophotometric method (AAS306 and Zeeman
AAS 4100Zl, Perkin Elmer). The quantities of Cu, Fe,
Zn, Mo, Se, As, Cd, and Pb in one dose of the industrial
emissions and food are illustrated in Tab. I.

Blood sampling

Blood was sampled from v. jugularis before the ex-
periment and on days 10, 17, 24, 31, 38 and 45, when
the experiment ended.

I. Intake of el contained in and feed in mg per head and day
Daily intake Cu Zn Fe Mo Se As Cd Pb
Emissions (25¢g) 429.00 124.34 976.60 0.104 0.031 0.303 0.005 0.016
Meadow hay (1.5 kg) 16.92 59.55 358.39 1.125 0.385 0.280 0.079 0.285
Feed mixture BAK  (0.30 kg) 2.11 10.58 22.86 0.372 0.063 0.028 0.017 0.033
Drinking water 0 1.20 0.25 0 0 0 0 0
Total 448.03 195.67 1358.1 1.601 0.479 0.611 0.101 0.334

172

VET. MED. - CZECH, 44, 1999 (6): 171-176




Immunological tests

Tests for analysis of immunological parameters
were chosen in order to evaluate the functional activity
of phagocytic cells (metabolic and bactericidal activity
of phagocytes) and lymphocytes (polyclonal activation
of lymphocytes with mitogen).

Isolation of leucocytes

Leucocytes (Le) were isolated from peripheral blood
by the method according to Karlson and Kaneko (1973)
based on the osmotic shock of erythrocytes.
Todo-nitro-tetrazolium reductase test (INT)

Quantitative evaluation of tetrazolium-reductase ac-
tivity of phagocytes was carried out according to the

method of Lokaj and Oburkova (1975) to evaluate the

metabolic activity (MA) of phagocytes during the
stress. The suspension of leucocytes (I.107/ml) was di-
vided into two parts and incubated at 37 °C for 45 min-
utes. One portion was incubated with 1% starch sus-
pension (Amylum oryzae) in PBS and the other without
starch. All suspensions of cells contained INT (3/4-io-
dophenyl-2-/4-nitrophenyl/-5-phenyl/-tetrazolium
chloride), Lachema Brno. After the incubation and lysis
of cells by acetone, the content of formazane was de-
termined by a spectrophotometer at 485 nm. The results
were described in the form of index of metabolic activ-
ity (IMA) based on the ratio of mean optical density
(OD 485) of leucocyte suspension with starch (n = 3)
and leucocyte suspension without starch (n = 3).

Test of bactericidal activity of phagocytes (BCAP)

The devitalization capability of phagocytes obtained
from sheep was evaluated by means of a modified test
according to Barta et al. (1984). Broth culture of Staphy-
lococcus aureus at the concentration of 5.107/ml bac-
teria was used for the purpose of phagocytosis. The
tubes contained 0.5 ml leucocyte suspension (5.106/ml)
in Basal Eagle medium (BEM), 0.4 ml of 20% serum
for opsonization of bacteria in BEM and 0.1 ml bacte-
rial suspension. Tubes were incubated at 37 °C for
60 minutes. During the incubation, the test tubes were
closed with porafilm (Serva) and gently mixed in 10 min
intervals. Samples were withdrawn from the test tubes
at the beginning (time 0) and after 60 min incubation,
diluted with distilled water (lysis of leucocytes) at the
ratio 1 : 500 and from this suspension 1 : 10 and 1 : 100
dilutions were prepared. 0.1 ml aliquots of both solu-
tions were inoculated onto solid culture media (blood
agar). Inoculated agar plates were incubated at 37 °C
for 24 hours. Colonies grown on the agar media were
counted and the number of bacteria in 1 ml were ex-
pressed in logarithm units (loglo).
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Leucocyte migration-inhibition assay (LMIA)

LMIA was used for the purpose of analysing the
reaction capacity of lymphocytes to mitogenic activa-
tion and was carried out according to Bendixen et al.
(1976). The leucocytes were tested in the concentration
of 2.10%ml in five parallel holes under agarose with
5 pg/ml mitogen (phytohaemagglutinin, PHA, Sigma)
and without mitogen. The plastic dishes contained 5 ml
of 1% agarose (Serva) consisting of culture medium
(RPMI 1640, USOL Praha), 10% fetal calf serum
(FCS), 100 pg/ml of streptomycin and 100 IU/ml
penicilline. The suspensions of leucocytes were incu-
bated with and without mitogen at 37 °C for 1 h and
5% CO,. After incubation the cell suspensions were
transferred (10 pl) to the holes in the agarose medium
and incubated at the same conditions for period 20 h.
The migration index (MI) was determined as a ratio of
the mean of migration areas of leucocytes with mitogen
(Mpya) and without mitogen (Mo) : MI = Mpya/Mo.

Statistical evaluation

Results were statistically evaluated by the variance
analysis test (Polacek, 1996).

RESULTS

Evaluation of metabolic activity of phagocytes
showed significant differences in IMA (P > 0.01) be-
tween chronically intoxicated sheep (group A, B) and
the control group of animals during the experiment. No
significant difference was found between the sheep of
groups A and B (untreated and treated, resp.) as illus-
trated in Fig. 1.

By examining the bactericidal activity of phagocytes
an increased number of surviving bacteria exceeding
the physiological limit was found in intoxicated sheep
in comparison with the control (Fig. 2). At the end of
the experiment, the numbers of devitalized bacteria in
the group of treated animals increased, however, this
could be affected by the death of two of the five sheep
observed.

The mitogen activity of lymphocytes was in the physi-
ological range during the experiment (MI < 0.9) in all
3 groups of sheep. However, the reaction capacity of
lymphocytes (polyclonal activity) to PHA was signifi-
cantly higher in the control group of animals in com-
parison with those subjected to intoxication (p < 0.01,
p < 0.05, resp.) as shown in Fig. 3. No differences were
observed between the groups of intoxicated sheep.

DISCUSSION

The immune system is one of the most sensitive
indices of environmental quality in view of investiga-
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2. Bactericidal activity of phagocytes (BCAP) in sheep after chronic

exposure to heavy metals

tion of animal responses to external conditions. Within
the scope of regulation systems in an organism, im-
mune mechanisms are directly related to the total or-
ganism homeostasis and each of the endogenous and
exogenous influences affects their activity (Ohsawa,
1993; Boroskova et ‘al., 1995; Pistl et al., 1995). In
order to evaluate the immunotoxicological effect of risk
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xenobiotics one must start from the knowledge of the
chemical nature of the pollutant, mechanism of its ef-
fect, dose and length of its action and the health state
of an animal (Lawrence, 1985; Bire$ et al., 1990;
Mikula et al., 1992). The selection of immunological
methods and their application in the experiment was
based on the proportion of toxic elements present in the
emitted material tested, their mutual ratio and possible
effect on an organism. In this way the tests reflected
the functional state of both phagocytes and lympho-
cytes in the intoxicated animals in comparison with the
control sheep. The observation of activation capacity of
phagocytes (INT test), their bactericidal activity
(BCAP) and mitogenic activation of lymphocytes
(LMIA), used as parameters of cellular immunity dur-
ing the experiments in sheep with naturally induced
chronic intoxication resulting from closeness to a cop-
per-producing plant indicated functional changes in im-
mune cells developed as a consequence of the long-
-term intoxication with emissions. The immunological
tests used characterise the functional properties of cells
with good biological reproducibility and conclusive-
ness and because of that they are used in immunologi-
cal studies (Luster et al., 1993; Vandebriel et al., 1995;
Dietert et al., 1996). With respect to the lowest concen-
tration of Cd and Pb in the emissions, in comparison
with other elements, one can assume that their effect in
the experimental sheep was only secondary.

The development of cuprotoxicosis in experimental
sheep can be affected positively by the interrelation-
ships with additional elements present in the emissions,
most of all by Zn, Fe, Mo, Se and As (Chowdhury et
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al., 1987; Bires, 1989). Similar influence on the course
of intoxication and also on cells of the immune system
was assumed in sheep of the experimental group B,
based on metabolic interactions of Cu with Mo and S,
after the administration of ammonium molybdate and
sodium sulphate (Golfman and Boila, 1990; Vrzgula et
al., 1987). The values of metabolic and bactericidal
activity of phagocytes and polyclonal activation of
lymphocytes during chronic copper intoxication indi-
cated that the effect of feeding ammonium molybdate
and sodium sulphate to sheep up to 24th day of the
experiment was minimal in the treated animals because
none of the parameters investigated, determined in the
groups A and B, differed significantly. During the ex-
periment, at the begining and at the end, sheep in both
experimental groups showed no significant differences
in the values of cellular immunity parameters investi-
gated. The low therapeutic effect of ammonium
molybdate and sodium sulphate administered to sheep
of the group B could be explained by progressive
changes induced in the sheep tested by intoxication
with copper and, other risk elements already during
their rearing in the affected area. Bires et al. (1990) and
Nad et al. (1995) described some intactness and adapt-
ability of the immune system in sheep under experi-
mental conditions after adding into the feed the mate-
rial emitted by the plant mentioned.

The immunosuppressive effect of Cu and other risk
elements present in the industrial substrate during
cuprotoxicosis was manifested by significant differ-
ences in the values of immune parameters between both
experimental groups and the control. During the experi-
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ment, the control sheep of the same age which had not
been exposed during their life time to the influence of
the emitted material showed no marked changes in the
immune parameters examined in contrast with the in-
toxicated sheep. The intoxication caused by the emitted
material was manifested also clinically by decreased
growth ability, by total cachexia, loss of hair and by
other biochemical and patho-anatomical findings. The
changes mentioned, induced by industrial copper in-
toxication, point to hepatotoxicity, nephrotoxicity and
neuro-endocrine toxicity resulting in the synthesis of
changed hepatoproteins and other toxic metabolites and
their assumed effect on the immune system (Dietert et
al., 1996). The changes in the values of IMA, BCAP
and MI, determined in sheep copper-intoxicated by the
material from an industrial source, agree with the ob-
servations of Bire$ et al. (1990), who observed some
weakening of the protective mechanisms and increased
susceptibility to diseases in sheep reared in the area of
industrial plant depositions, which points to the immu-
nosuppressive effect of Cu in interaction with addi-
tional substances present in the emitted material. No
protective effect of ammonium molybdate and sodium
sulphate in chronic cuprotoxicosis of sheep was re-
corded.
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THE EFFECT OF SUPERFLUOUS IODINE INTAKE
AND STRUMIGENIC FACTORS ON HISTOMETRIC PARAMETERS
OF THYROID GLAND IN LAYERS"

VLIV NADBYTECNEHO PRIJMU JODU A STRUMIGENNICH FAKTORU
NA HISTOMETRICKE PARAMETRY STITNE ZLAZY NOSNIC

J. Travnicek, V. Kroupova, P. Kratochvil, I. Krabacova

University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

ABSTRACT: The effect of a 74-day increased iodine intake in form of KI on weight and histometric parameters of thyroid
gland was studied in four groups of layers (n = 11) of the laying hybrid Brown Hisex at the beginning of the first laying
cycle. Control group (A) received ad libitum complete feed mix N, containing 0.3 mg I/kg. Experimental groups received
feed mix N, enriched with iodine as follows: 3.5 mg I/kg feed in group B, 1.3-10 mg in group C and 7-15 mg in group D.
Differentiated iodine supplements had statistically significant effects (P < 0.01) on the height of follicular cells-thyreocytes
that decreased with the increasing iodine load of layers (A: thyreocyte height 4.11 um, B: 3.96, D: 2.67); the effects on
follicle increase were insignificant. The thyroid weight was not influenced by higher iodine intake (Tab. IT). The state similar
to colloid struma was described in some cases in experimental groups: follicles fully filled with easily stainable colloid and
bordered with flat thyreocytes. This parenchyma structure shows a tendency to hypothyreosis and colloid struma. The
superfluous intake of iodine is accompanied by an increased T plasma concentration (4.48 + 1.27 nmol/l at the intake of 10 mg
I/kg feed; control group 2.69 £ 1.45 nmol/l only) and by more frequent lymphocytic infiltrations of the thyroid corresponding
to findings at spontaneous autoimmune thyreoitis. The effect of differentiated additive intake of iodine on the iodine supply
to the layer organism is documented by its average content in egg yolk in pg/kg of yolk fresh matter (group A: 2 303, B: 4 762,
C: 10 614, D: 29 592). The effect of 30-day intake of strumigenic factors (nitrates and rapeseed meal with glucosinolate
content of 18.254 mmol/kg) was studied in three groups of layers with five birds in each. The strumigenic effect of 80 mg
nitrates/kg feed water was not compensated by supplementation of 0.5 mg I/kg feed and was statistically significantly (P < 0.01)
reflected in an increase of thyreocyte counts by 9.6-25.8% (Tab. IV). The supplement of 126 g rapeseed meal (2.3 mmol of
glucosinolates) per 1 kg feed N, did not significantly influence the thyroid weight and parenchyma (Tab. VI). The histometric
characteristic of the thyroid corresponded to a euthyreoid state. No strumigenic effects of the glucosinolate content in the
supplement of rapeseed meal were observed in layers after 30-day feeding when the parallel iodine intake was 0.3-0.8 mg
I per kg of feed N;. No clinical signs of disease were recorded during experiments. The level of iodine supply to the layer
organism was evaluated on the basis of its content in egg yolk. lodine content in yolk was determined after alkaline digestion
by a modified method of Sandell and Kolthoff (Bedndf, 1964). Histological sections of the thyroid were stained with
hematoxylin-eosine, histometric parameters were determined in an image analyzer Lucia.

iodine surplus; thyroid; nitrates; rapeseed meal; egg yolk

ABSTRAKT: U Ctyf skupin nosnic — jedné kontrolni (A) a tfi pokusnych (B, C, D) (n = 11) byl sledovan vliv 74denniho
pfijmu zvySenych davek jodu (KI) na hmotnost a histometrické parametry §titné Zlazy. Pfidavek jodu ke kompletni krmné
smési N, byl v mnoZstvi: 3,5; 1,3 az 10 a 7 az 15 mg I/kg smési. Odstupiiovany pfidavek jodu se statisticky vyznamné (P < 0,01)
projevil na sniZeni folikularnich bunék — tyreocytu (skupina A: 4,11, B: 3,69, C: 2,98, D: 2,67 um) a nevyznamn& na zvétseni
folikuli. Hmotnost 3titné Zldzy zvy$eny pfijem jodu neovlivnil (tab. II). V nékolika p¥ipadech byl u pokusnych skupin popsén
histologicky stav podobny koloidni strumé — folikuly zcela vyplnéné koloidem s vyraznou barvitelnosti a ohrani¢ené plochymi
tyreocyty. Uvedend stavba parenchymu naznacuje tendenci k hypotyreéze a koloidni strumé&. Aditivni pfijem jodu byl doprovizen
zvySenou hladinou T v plazmé (4,48 + 1,27 nmol/l pfi pfijmu 10 mg I/kg smési, kontrolni skupina pouze 2,69 + 1,45 nmol /1)
a Cast&jsimi lymfocytarnimi infiltracemi §titné 714zy. Uinek 30denniho pfijmu strumigenii (dusiénanii a extrahovaného fep-
kového 3rotu) byl sledovén vZdy u tii péticlennych skupin. Strumigenni tc¢inek 80 mg dusi¢nand na kg napéjeci vody, ktery
nebyl kompenzovan ani pfidavkem 0,5 mg I/kg smési, se projevil zvy$enim tyreocyti o 9,6 aZ% 25,8 % (tab. 1V). Pfidavek
126 g extrahovaného fepkového Srotu na 1 kg smési N; (2,3 mmol glukosinolatii) neovlivnil vyznamné hmotnost ani
parenchym 3titné Zldzy (tab. VI). V pribéhu experimentl nebyly zaznamenany klinické projevy onemocnéni. Stav zdsobeni
organismu nosnic jodem byl posuzovin podle jeho obsahu ve vaje¢ném Zloutku.

nadbytek jodu; $titnd Zlaza; dusi¢nany; extrahovany fepkovy $rot; vaje¢ny Zloutek
*  Supported by the Grant Agency of the Czech Republic (Grant No. 524/96/0853).
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UVOD

Zavislost ¢innosti §titné zlazy na nutri¢nich fakto-
rech vytvafi predpoklady, Ze jejich piisobeni v uréitém
prostfedi zasdahne populaci zvifat i lidi. V soucasné do-
b& se odhaduje, Ze riziku onemocnéni §titné Zlazy vy-
volané nedostatenym piijmem jodu je vystaveno vice
neZ 1,5 mld lidi, z toho nejmén& 650 mil. déti.

Profylaxe jodového deficitu je celosvétové zaméiena
zejména na aditivni pfijem jodu, nejCastéji formou jo-
didované soli nebo suplementaci potravin jodem v pribg-
hu jejich vyroby. Obohaceni krmnych davek hospodai-
skych zvifat jodem umoZiiuje zvySeni jeho obsahu
prirozenou cestou i v potravinach Zivo€isného pivodu,
napiiklad v mléku (Kroupovi aj., 1986), masu (Rambeck

MATERIAL A METODY
Vliv nadbyte¢ného pfijmu jodu u nosnic

Vliv nadbyte¢ného pfijmu jodu byl sledovén na ¢ty-
fech skupindch nosnic (jedna kontrolni a tfi pokusné;
n = 11) nosného typu hisex hnédy na za¢itku prvniho
snaSkového cyklu. Nosnice byly ustijeny na hluboké
podestylce, primérna denni i noéni teplota byla 20 °C
a osvétleni 24 hodiny. VSem skupinam byla ad libitum
poddvana kompletni krmnd smés N; s obsahem jodu
0,3 mg/kg. Pokusnym skupinidm byla smé&s obohacena
o premix jodidu draselného. V tab. I je uveden rozpis
pfidavku jodidu a pramérny pfijem jodu ve skupiné na
jednu nosnici.

I. Pfidavek jodu v mg/kg smési N, a denni pfijem jodu v mg na nosnici — lodine supplement (mg/kg of feed N;) and daily iodine intake

(mg) per layer

Skupina! Aditivni pfidavek jodu na mg/kg smési N,? Denni pfijem jodu v mg na nosnici®
1 aZ 34 dny pokusu* 35 az 74 dny pokusu® 1 az 34 dny pokusu 35 az 74 dny pokusu

A 0 > 0 0,031 0,035

B 35 3,5 0,480 0,553

] 1,3 10 0,195 1,468

D 7 15 0,970 2,138

Vysvétlivky pro tab. I — VII — Explanatory notes for Tabs. 1-VII:
A = kontrolni - control
B, C, D = pokusnd — experimental

: group, Zadditive supplement of iodine in mg/kg of feed N, Bdnily iodine intake in mg per layer, 4days 1-34 of the experiment, Sdays 35-74 of

the experiment

aj., 1997; Herzig a Kursa, 1997) nebo vejcich (Garber
aj., 1992; Kroupova aj., 1998a). Pfi zvySeném pfijmu
jodu nelze opomenout ani rizika jeho neimérné vysokych
davek. U nosnic dochazi pfi koncentraci 40 mg I/ kg smé-
si k retardaci ovulace a zanétim vejcovodu (Richter,
1995). Christensen a Ort (1990) zaznamenali toxicky
&inek u krut jiZ pfi davee 35 mg I’kg. Vysoky prijem
jodu mé i strumigenni efekt vyvolany vysokou koncen-
traci organicky vazaného jodu ve folikulech, ktery pre-
vySuje uvoliiovani tyreohormont do krve (Cao, 1990).

Komplexni pojeti profylaxe jodopenie je zaméfeno
i na omiezeni vlivu pfirozenych a antropogennich stru-
migend. Mezi nejzavaZngj$i patii rozkladné produkty
glukosinolatd, napfiklad fepkového progoitrinu, které
vyvoldvaji fyziologické i histomorfologické zmény
§titné Zlazy (Busato, 1991) nebo dlouhodobé zitéZe nit-
rity (Schéne, 1987). Strumigenni efekt glukosinolati
a dusi¢nant Ize do jisté miry kompenzovat zvySenymi
davkami jodu (Kroupova aj., 1998b).

PredloZend price je zamé&fena na posouzeni histomet-
rickych parametri §titné Zlazy a jeji hmotnosti u nosnic
s nadbyte€nym piijmem jodu pii produkci jodem obo-
hacenych vajec a v souvislosti s pifjmem dusi¢nani
a strumigennich faktord fepkového §rotu.
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Stav jodu v organismu nosnic byl posuzovén na zi-
kladé jeho obsahu ve vajecnych Zloutcich. Jod byl sta-
noven po alkalické digesci modifikovanou metodou
Sandella a Kolthoffa (Bednar aj., 1964).

Na zavér pokusu byla provedena patologickoanato-
micka pitva péti nosnic z kazdé skupiny vcetné stano-
veni hmotnosti Stitné Zlazy. Vzorky Stitné Zlazy pro
histologické vySetieni byly fixovany v 8% formaldehydu,
zpracovany béZnou parafinovou metodou a obarveny he-
matoxilin-eozinem. Histometrické parametry (velikost
folikul, vySka folikularnich bunék — tyreocyta) byly
stanoveny na obrazovém analyzatoru Lucia. Vysledky by-
ly statisticky zpracovany f-testem v programu Statplus.

Vliv strumigennich faktori u nosnic

Utinek strumigent (dusi¢nanti a extrahovaného fep-
kového 3rotu s obsahem 18,254 mmol glukosinoldti na
kg) byl sledovan ve stejnych chovatelskych podmin-
kach rovnéZ u nosného hybridu hisex hnédy. Nosnice
byly zatiZeny strumigeny po dobu 30.dnu.

Do pokusu s dusi(’:nixny byly zafazeny tfi skupiny
nosnic (jedna kontrolni a dvé pokusné; n = 5), které
prijimaly jako zédkladni dietu smés N;. Nosnicim po-
kusnych skupin (B, C) byly podéviny dusi¢nany v napa-
jeci vodé v mnoZstvi 80 mg/kg vody v podobé KNO5.
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Pokusné skupiné B byla smés N, pro kompenzaci strumi-
genniho ¢inku dusi¢nana obohacena o 0,5 mg jodu/kg.

V pokusu s extrahovanym fepkovym Srotem (jedna
kontrolni a dvé pokusné skupiny; n = 5) byla dieta nos-
nic kontrolni skupiny (A) sloZena ze smé&si Ny, u po-
kusnych skupin (B, C) byla krmné smés N, doplnéna
0 126 g extrahovaného fepkového 3rotu na kg smési,
ktery obsahoval 2,5 mmol glukosinolati. Jedné pokusné
skupiné (C) byl opét zvySen piijem jodu o 0,5 mg/kg
krmiva.

VYSLEDKY
Vliv nadbyteéného pfijmu jodu u nosnic

ZvySeny pfijem jodu krmnou smési N; po dobu
74 dnu od pocatku snasky se neprojevil statisticky vy-
znamné na zménach hmotnosti §titné Zlazy. U pokusné
skupiny B a D doslo k jejimu zvySeni o 2,2 az 3,7 %,
u pokusné skupiny C naopak k poklesu o 3,4 %. Ob-
dobné nevyznamné zmény byly i v relativni hmotnosti
§titné Zlazy (procentni podil jeji hmotnosti z celkové
hmotnosti nosnic) — tab. II.

Z histometrickych parametri byly mezi kontrolni sku-
pinou a skupinami nosnic s aditivnim pfijmem jodu nej-
vyznamnéj$i rozdily ve vySce tyreocytu, ktera se sniZzo-

vala se zvySujici se z4t&Zi nosnic jodem (tab. II). Vyska
tyreocytl Stitnych Zlaz nosnic s doplitkovym pfijmem
10 mg I/kg krmné smési byla o 27,5 % niZsi a pfi pfij-
mu 15 mg I/ kg smési 0 35 % niZsi neZ u nosnic kontrol-
ni skupiny (A). Uvedené rozdily jsou statisticky vysoce
vyznamné (P < 0,01). Korelagni koeficient r = 0,1363
(n = 20) mezi hmotnosti §titné Z1azy a vy$kou tyreocytl
je v8ak velmi nizky a statisticky nevyznamny.

Stitné Zlazy slepic viech skupin mély typické foliku-
larni usporadani parenchymu. Koloid mél dobrou bar-
vitelnost, zv14$t& u %14z slepic s nejvéts§im pridavkem
jodu. Velikost folikului (délka a Sitka) se s ristem pfi-
davku jodu zvétSovala. Primérna délka folikull napfi-
klad u pokusné skupiny D byla o 13,8 % vétsi a $iika
0 12,7 % vétsi neZ u skupiny kontrolni.

Mimo sledované histometrické parametry byly u sle-
pic pokusnych skupin &ast&ji pozorovany lymfocytarni
infiltrace, které se vyskytovaly zejména v blizkosti di-
latovanych cév.

V prubéhu pokusu nebyly u nosnic, ani pii maximal-
ni jodové zat&Zi pozorovéany klinické projevy onemoc-
n&ni, nedoslo ke zhor¥eni kondice a ani k hynum. Pfi
bé&Zném anatomicko-patologickém vySetfeni jsme neza-
znamenali zmény ve stavbé organl. Ve skupiné s pfi-
davkem 10 mg jodu na kg smési (pokusné skupina C)
byla v jednom pfipadé zji§t€na cysta na vajeniku
a v jednom pfipadé cysta na mesovariu.

II. Hmotnost a histometrické parametry $titné Zlazy nosnic pfi zitéZi jodem — Weight and histometric parameters of the thyroid in layers

with iodine load

Skupina' Aditiv:lig;):igje:l ;odu Parametr® Jednotka* x Se
délka folikula® pm 82,8 7
& 3itka folikula® um 60,1 1
i 0 vydka tyreocyti’ pum 4,11 0,58
hmotnost titné Zldzy* g 0,178 0,03
relativni hmotnost §titné #lazy’ | % 1,01.107
délka folikuld um 89.3 17,1
5 §itka folikuldi Hm 65,9 14,2
n=5 35 vyika tyreocyti Hm 3,69 0,4
hmotnost §titné Zldzy g 0,184 0,03
relativni hmotnost titné Zlazy Fo 0,968.107
délka folikull pum 92,8 14,6
Sifka folikull pum 67,1 12,4
C
n=S5 1,3-10,0 vy8ka tyreocytii um 298 03
hmotnost §titné Zldzy e 0,172 0,04
relativni hmotnost Stitné Zldzy %o 1,02.107
délka folikulu Hm 96 16,1
D sitka folikulu pm 68,7 10,6
n=5 7,0-15,0 vy3ka tyreocytu Hm 2,67 0,19
hmotnost §titné Zlizy g 0,182 0,04
relativni hmotnost Stitné Zldzy %o 0,989.1072

Vy3ka tyreocytii — Thyreocyte height: A : C, A : D (P < 0,01); B : D (P < 0,05)

lgroup, 2additive intake of iodine in mg/kg N, Sparnmeter. 4unit, >follicle length, Sfollicle width, 7thyrem:yte height, R(hyroid weight, “relative

thyroid weight

VET. MED. - CZECH, 44, 1999 (6): 177-182

179



Vliv strumigennich faktorii u nosnic

ZatiZeni nosnic dusi¢nany v mnoZstvi 80 mg/kg na-
péjeci vody po dobu 30 dni nevyvolalo klinicky zfetel-
né zdravotni odchylky a patologickoanatomické zmg-
ny. Primé&rnd hmotnost 3titné Zlazy u skupin s pfijmem
dusi¢nant byla statisticky nevyznamné niZ&i (tab. III).
Tyreocyty byly naopak u pokusnych skupin vy$si 0 9,6 aZ
25,8 %, u skupiny C bylo zvySeni statisticky vyznamné
(P < 0,01). U nosnic pokusnych skupin byly také vétsi
rozméry folikulu $titnych Zlaz.

Desetiprocentni podil fepkového $rotu v krmné smési
pokusnych skupin neovlivnil po 30dennim zkrmovéni
vyrazné€ hmotnost 3titné Zlazy nosnic.V porovnani
s kontrolni skupinou byla u nosnic pokusnych skupin
nevyznamné niZ§i pramérna vyska tyreocyti a vétsi ve-
likost folikulu $titné Zlazy. Pfidavek 0,5 mg I/kg smési
neovlivnil vyznamné€ hmotnost a ani histometrické pa-
rametry §titné Zlazy (tab. IV).

DISKUSE

Vliv odstupiiovanych davek jodu se neprojevil sta-
tisticky vyznamné ve zméné hmotnosti 3titné Z14zy. Ne-
doslo proti ocekavani k jejimu zvétSeni, které napiiklad
Groppel aj. (1991) vyvolali u vykrmovych kufat pri
doplitkovém pfijmu 10 mg I/kg krmiva. Porovnanim
s udaji autori Mehner a Hartfield (1983) byla nimi
zji$téna pramérna i relativni hmotnost §titnych Zlaz nos-
nic kontrolni i pokusnych skupin vy$§i neZ udavaji
u zdravych, ale téZ§ich slepic zminéni autofi.

Objektivnéji nez hmotnost dokresluje funkéni expo-
novanost 3titné Zlazy vy3ka epitelovych bunék — tyre-

ocyti a velikost folikuld. S ristem aktivity §titné Zlazy
se podle autord Docke (1994) a Klika (1986) vyska
tyreocytit zvySuje a rozméry folikuli (Décke, 1994) se
spiSe nepatrné zmen3uji, pfi pfebytku jodu muZe dojit
1k jejich zvétSovani. Statisticky vyznamné sniZeni vys-
ky tyreocyti, ke kterému doSlo po dlouhodobé zat&Zzi
nosnic jodem (10 aZ 15 mg jodu/kg smési) — tab. II,
bylo provizeno statisticky nevyznamnym zv&tSovanim
folikuli. V nékolika pfipadech byl popsan histologicky
stav podobny koloidni strumé — folikuly zcela vypln&né
koloidem s vyraznou tinkci a ohrani€eny plochymi tyre-
ocyty. Uvedena stavba parenchymu naznacuje tendenci k
hypotyreéze vyvolané dlouhodobou z4téZi vysokymi
davkami jodu po pfedchozim vyznamné niZ§im pfijmu
(Bednd aj., 1984). Vy33i droveii T3 u nosnic se zvySenym
pfijmem jodu (T3 v krevni plazmé: 4,48 + 1,27 nmol/l
pfi pfijmu 10 mg I/kg smési kontrolni skupina pouze
2,69 £ 1,45 nmol /I) nemohla vyvolat itlum hypotala-
mo-hypofyzéarni osy, jejimZ dusledkem by bylo stru-
moézni zvétSeni Stitné Zlazy (Groppel aj., 1991). Podob-
né vysledky — pokles procentniho zastoupeni plochy
folikularnich bun&k s nevyznamnymi zmé&nami v hmot-
nosti §titné Zlazy popisuji napiiklad Zaichik a Iljina
(1997) u dospélych krys po desetindsobném zvySeni
denni potfeby jodu. O efektu aditivniho pfijmu jodu na
zésobeni organismu nosnic jodem svéd¢i jeho koncen-
trace ve vaje¢ném Zloutku (tab. V).

Cast&jsi vyskyt lymfocytarnich infiltraci ve $titnych
Zlazach nosnic s nadbyteénym pfijmem jodu odpovida
staviim, které popisuji Wick aj. (1989) u disponova-
nych jedincii jako spontdnni autoimunni tyreoitidy.

Nosnice pfijimajici dusi¢nany v napdjeci vodé
v mnoZstvi 80 mg/kg vody (tab. III, skupina B a C)
mély po 30denni zatéZi nevyznamné niZ§i hmotnost

III. Hmotnost a histometrické parametry $titné Zlizy nosnic po 30denni zitéZi dusi¢nany — Weight and histometric parameters of the thyroid

of layers after 30-day nitrate load

Skupina! Pfijem jodu a NO;? Parametr’ Jednotka® x S,
délka folikula® Hm 77,18 19,56
§itka folikuli um 51,42 9
,?,, 5 0,3 mg Ukg N, vyska tyreocytd” pum 2,05 0,17
hmotnost 3titné Zlazy® g © 0,175 0,025
relativni hmotnost titné Zlazy® %o 0,922.1072
délka folikula Hm 97,18 15,48
: 03 mg Ukg N, sitka folikuli um 62,63 13.43
n=5 ggpg}ic??gg;g vyska tyreocyti pum 2,24 0,13
hmotnost 3titné Zlazy g 0,164 0,34
relativni hmotnost 3titné 2l4zy % 0,88.107
délka folikula Hm 87,79 4,18
c 0.8 mg Ukg N, Sitka folikuli um 60,69 273
n'5 80 mg NOy/kg vy3ka tyreocyti um 2,76 0,22
wpdject vy hmotnost $titné Zlazy g 0,15 0,021
‘ relativni hmotnost §titné Zlazy % 0,826.10°2

Vyska tyreocytii — Thyreocyte height: A : C (P < 0,01)

'group, %iodine and NO; intake; for 3-9 see Tab. II
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1V. Hmotnost a histometrické parametry Stitné Zlazy nosnic po 30dennim piijmu fepkového Srotu (RES) — Weight and histometric parameters

of the thyroid of layers after 30-day intake of rapeseed meal (RSM)

Skupina' Pfijem jodu a RES? Parametr® Jednotka® x Sy
délka folikula® Hm 86,7 1,52
sitka folikuld® nm 61,26 1,01
:= 5 0.3 mg I/kg N, vyska tyreocyti’ Hm 3,35 0,07
hmotnost §titné Zlazy® £ 0,19 0.02
relativni hmotnost 3titné Zldzy® % 1,065.107
0.3 mg kg N, délka folikuld pm 88,69 6,65
B Sitka folikulu um 64,59 6,86
i=5 "RES 126 g/kg N, vyska tyreocytu Hm 3,16 0,48
hmotnost 3titné Zlizy g 0.19 0,02
relativni hmotnost §titné zlazy %o 1,024.107
0.8 mg I’/kg N| délka folikula um 90,97 9.76
G Sitka folikul um 66,29 399
n=35 "RES 126 gkg N, vyska tyreocytu um 3,14 0,28
hmotnost §titné Zlizy g 0,21 0,07
relativni hmotnost 3titné zlazy G 1,118.107

* obsah glukosinoldtil ve 126 g extrahovaného fepkového $rotu celkem 2,3 mmol — glucosinolate content in 126 g of rapeseed meal is 2.3 mmol

in total

lgroup, %iodine and rapeseed meal intake; for 3-9 see Tab. Il

V. Prim&rny obsah jodu ve vaje&ném Zloutku u nosnic zatizenych aditivnim pfijmem jodu — Average iodine content in egg yolk of layers

loaded with additive iodine intake

Skupina' A B C D

Primérny obsah jodu v pg/kg Cerstvé hmoty Zloutku? x 2 303 4762 10 614 29 592
5, 691 799 5359 9 436
n 55 15 17 30

! group, 2avcmge iodine content in pg/kg of yolk fresh matter

VI. Prumérmny obsah jodu ve vaje&ném Zloutku nosnic po 30denni zatéZi dusi¢nany — Average iodine content in egg yolk of layers after

30-day nitrate load

Pridavek dusi¢nanii v mg/kg smési N,' A B C
Primémy obsah jodu v pg/kg erstvé hmoty Zloutku? x 1 028,8 11425 1 398,5
) 5 157.7 174,5 191,8

n 23 23 23

'nitrate supplement in mg/kg of feed N, 2average iodine content in pg/kg of yolk fresh matter

VIL. Pramérny obsah jodu ve vaje¢ném Zloutku po 30dennim pfijmu fepkového Srotu — Average iodine content in egg yolk after 30-day

intake of rapeseed meal

Skupina! A B (54

Primérny obsah jodu v pg/kg Cerstvé hmoty Zloutku? x 625,4 515,8 777,3
85 123.8 108,7 175,1
n 20 20 22

'group, 2:wcmgc iodine content in pg/kg of yolk fresh matter

Stitné Zlazy, ale v porovnani s kontrolni skupinou vy3si
tyreocyty. ZvySeni tyreocyti miZe byt odezvou na se-
kundirni nedostatek jodu (Décke, 1994) na drovni tit-
né Zlazy vyvolany strumigennim u¢inkem poddvanych
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dusi¢nant, ktery nebyl kompenzovin ani pridavkem
0,5 mg jodu/kg smési (skupina C). Ke zmenseni foli-
kulti $titné Zlazy, které byva podle Dickeho (1994)
Castou tendenci efektu strumigennich faktori, nedoslo.
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Pfesto, Ze lze pfedpoklidat, Ze mechanismus pfestupu
jodidu do &titné Zl4zy se uplatiiuje obdobné i u ovarii
(Kreze a Langer, 1993), nezpusobil pfijem dusiénant
pokles obsahu jodu ve vaje¢ném Zloutku. Naopak, pfi
obohaceni krmné smési o 0,5 mg jodu/kg (tab. III, sku-
pina C) se i za soucasného prijmu dusi¢nani zvysil
obsah jodu ve Zloutku o 22 % (tab. VI).

Pridavek 126 g fepkového Srotu (2,3 mmol glukosi-
nolatl) na kg krmné smési sice pfevySoval o polovinu
doporuéovanou davku pro nosnice (Egyedova a Miha-
lik, 1997; Richter aj., 1996), ale neovlivnil po 30den-
nim zkrmovéni zfeteln& hmotnost a ani parenchym $tit-
né Zlazy (tab. IV). Pfedpoklddany strumigenni G&inek
glukosinolati v uvedeném mnoZstvi fepkového ¥rotu
nevedl tedy ke zvySeni folikularnich bunék, ani ke
zméné velikosti folikulii a kvality koloidu. Histomet-
rickd charakteristika odpovid4d eutyreoidnimu stavu
§titné Zlazy. Podle Zrunka (1989) se uplatiiuji strumi-
genné glukosinoldty fepkového Srotu aZ pfi nedosta-
te¢né saturaci krmné davky jodem, ke které vzhledem
ke kratké zat€Zi nosnic za souasného pfijmu kompletni
smési N; nedoslo. Piesto sniZeny primérny obsah jodu
ve vaje¢ném Zloutku nosnic u viech tfech skupin je
odrazem jejich niZsi saturace jodem (tab. VII).
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ABSTRACT: Coccidiosis in pigs is a disease of nursing piglets, and Isospora suis is the cause of neonatal porcine coccidiosis.
A review is given of /. suis infection in piglets, in which recent data are presented.
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ABSTRAKT: Kokcidie Isospora suis je puvodcem prujmového onemocnéni sajicich selat. Obsahem tohoto sdéleni se prehled
souCasnych poznatkd o tomto onemocnéni a jeho pavodci.
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1. GVOD

Kokcidie jsou protozodrni vnitrobunééni parazité,
ktefi zpasobuji klinickd onemocnéni zvitat uZitkovych
i zvitat chovanych ze zéliby. VétSina kokcidii jsou jed-
nohostitelské druhy, které parazituji v buiikich strevni
sliznice a zpusobuji prijmova onemocnéni. Obdobné
jako ostatni uZitkova zvifata je prase hostitelem mnoha
druht stfevnich kokcidii. U prasete domaciho (Sus
scrofa domestica) je popsano celkem osm druhu strev-
nich kokcidii rodu Eimeria a jeden druh rodu Isospora
(Stuart a Lindsay, 1986). Zatimco zastupci rodu Eime-
ria zpusobuji vétSinou asymptomatické infekce prasat,
kokcidie Isospora suis je pivodcem klinického one-
mocnéni, které je v literatufe oznacovino jako kokcidi-
6za sajicich selat nebo isosporéza (porcine neonatal
coccidiosis, piglet coccidiosis, coccidiosis in piglets be-
fore weaning, isosporosis). Obsahem tohoto piispévku je
piehled informaci o kokcidiéze sajicich selat a jejim
puvodci kokcidii Isospora suis, ktery vychazi z infor-
maci v odborné literatufe a ze zkuSenosti autora a jeho
spolupracovnikd.

2. EPIZOOTOLOGIE KOKCIDIOZY SAJICICH
SELAT
2.1. Vyskyt a rozsifeni

Ackoliv prvni popis oocyst kokcidie . suis a popis
klinickych pfiznakii po experimentilni infekei prasat

prvni priace vénované klinické kokcidiéze sajicich selat .

jsou az z roku 1976 (O’Neill a Parfitt, 1976; Sangster
aj., 1976). Do dneSnich dni byla kokcidiéza sajicich
selat prokdzana v fadé zemi viech svétadilu a piedsta-
vuje zdvazny zdravotni problém v chovech prasat. Ve
Spojenych statech a Kanadé je kokcidie /. suis diagnos-
tikovéna jako primérni etiologické agens u 10 aZ 15 %
selat s prijmovym onemocnénim a ekonomické ztraty
zpusobené kokcidiézou sajicich selat v chovech prasat
v USA jsou odhadovény na 10 miliéni USD rocné (Lin-
dsay a Blagburn, 1994). V Evropé byla kokcidie . suis
popsdna v chovech prasat v Dansku (Greve, 1985),
Svédsku (Nilsson aj., 1984), Svycarsku (Guscetti aj.,
1994), Holandsku (Eysker aj., 1994), Némecku (Otten
aj., 1996; Meyer a Daugschies, 1998) a v Chorvatsku
(Rajkovié¢-Janje aj., 1998). V ramci komplexniho pro-
jektu v severskych evropskych zemich zaméfeného na
parazitozy prasat byla kokcidie . suis diagnostikovdna
v chovech prasat ve Svédsku, Dénsku, Norsku, Finsku
a Grénsku (Roepstorff aj., 1998). Kokcidiéza sajicich
selat byla také popsédna v Austrélii (O’Callaghan a Lang-
ston, 1990; Driesen aj., 1993), Koreji (Chae aj., 1998),
Brazilii (Sayd a Kawazoe, 1996; Baccaro aj., 1998)
a Venezuele (Boulanger aj., 1994). V naSich podminkéch
klinickou isosporozu popsali v druhé poloviné 80. let
Koudela aj. (1986). V posledni dobé se parazitarnim
onemocnénim prasat vénovali kolegové z Veterinarni
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a farmaceutické univerzity v Brné a uvadgji vyskyt oo-
cyst L. suis ve 3,3 az 40 % vzorki trusu prasat odebra-
nych celkem ve 20 chovech prasat v riznych regionech
na Moravé (Luke3ové aj., 1997).

2.2. Vliv technologie a velikosti chovii na vyskyt
kokcididzy sajicich selat

Robinson aj. (1983) pozorovali isospor6zu prede-
v8§im v chovech s kontinudlni a bezstelivovou techno-
logii. Sanford (1983) uvadi vyskyt klinické isosporézy
v chovech riizné velikosti a rizné technologie, ale sou-
Casné zduraziuje nejcastéji vyskyt ve vétsich chovech
s kontinudlni a bezstelivovou technologii. Sami jsme
zjistovali klinickou isospordzu Castéji v chovech s bez-
stelivovou technologii (Koudela aj., 1986). Larsen
(1996) uvadi vysledky koprologickych vysetieni selat
v chovech prasat ve skandinavskych zemich, kde byla
prokdzana korelace mezi velikosti chovu a vyskytem
1. suis. V chovech s poctem prasnic pod 50 kusi byla
I. suis prokdzdna u 6,9 % selat, v chovech s 50 az
99 prasnicemi byly oocysty I. suis zjistény u 21,5 %
selat a v chovech s vice neZ 100 prasnicemi byly oocysty
L. suis potvrzeny u 34,3 % vySetfovanych selat. Naproti
tomu vysledky rozsahlych studii zaméfenych na vyskyt
1. suis v chovech rizné velikosti a technologie v Né-
mecku nepotvrdily zavislost vyskytu /. suis na velikosti
chovu a typu technologie (Otten aj., 1996; Meyer
a Daugschies, 1998). Otten aj. (1996) sledovali celkem
10 chovu ruzné technologie s poétem prasnic od 30 do
100 kust a nezjistili Zidné souvislosti mezi typem, ve-
likosti chovu a vyskytem isospor6zy. V ndvaznosti na
tuto praci byly v roce 1998 prezentovény vysledky stu-
die zamérené na vyskyt /. suis v péti velkych chovech,
kde se pocet chovnych prasnic pohyboval od 150 do
230 kust. Ve stejné studii byl také srovnavan vyskyt
I. suis v chovu, kde se odstavuji selata ve véku &tyf aZ
péti tydnu s chovem, kde jsou selata odstavovana jiz ve
véku tif tydnt. Vysledky této studie potvrdily zna¢né
rozSifeni . suis v chovech prasat v Némecku a proké-
zaly korelaci mezi prajmovymi onemocnénimi selat
v chovech a vyskytem I suis. Ve vSech sledovanych
chovech byla zji§téna isosporéza selat bez statisticky
vyznamnych souvislosti mezi typem, velikosti chovu
a vyskytem isospordzy (Meyer a Daugschies, 1998).

2.3. Vék selat s klinickou kokcidiézou

Isosporéza selat se klinicky manifestuje jako pruj-
mové onemocnéni sajicich selat ve véku 5 az 15 dni.
V literatufe se rozchazeji informace o vyskytu isospo-
rézy ve vztahu k véku selat. Tyto rozdily jsou zpuso-
bené pouZitou metodou k diagnostice isosporézy. Na
zdkladé komplexni diagnostiky zaloZené na klinickém,
patologickém a parazitologickém vySetieni zjistili Ro-
binson aj. (1983) nejcastéjsi vyskyt isosporozy u selat
ve véku 7 az 10 dni. Také Sanford (1983) uvadi celkem
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63, 8 % pripadu prokazané kokcididzy u selat ve véku
7 az 10 dni. Klinické pfiznaky prijmu se objevuji u in-
fikovanych selat zpravidla dva az tfi dny pfed vyluco-
vanim prvnich oocyst /. suis v trusu, které je mozné
diagnostikovat koprologickym vySetfenim. Qocysty
I. suis jsme nejdfive diagnostikovali u selat ve véku
sedmi dni. Pii koprologickém vysetfeni jsme isospor6zu
nejCastéji zjistili u selat ve véku 11 az 15 dni (Koudela
aj., 1986). Chae aj. (1998) diagnostikovali isosporézu
u selat ve v&ku 7 az 20 dni. Na zdkladé priikazu oocyst
v trusu selat uvadéji Otten aj. (1996) a Meyer a Daug-
schies (1998) nejvice pripadu infekci kokcidii /. suis
u selat ve az tfetim tydnu véku.

2.4. Sezonni dynamika

Dlouhodobé sledovani chovi s vyskytem klinické
isospordzy ve Spojenych statech, Kanadé a Koreji pro-
kdzalo sezonni dynamiku vyskytu (Bergeland, 1981;
Robinson aj., 1983; Sanford, 1983; Stuart a Lindsay,
1986; Chae aj., 1998). Nejvyssi prevalence byla pozo-
rovana v letnich mésicich. V tomto obdobi se teplota
v porodnich kotcich pohybuje nad 30 °C, ktera vyrazné
urychluje sporulaci oocyst 1. suis a umozZiiuje rychlejsi
§iteni v chovu (Stuart a Lindsay, 1986). Sami jsme také
pozorovali nejvyssi vyskyt isosporozy v letnich mési-
cich (Koudela aj., 1986). ‘Sezonni dynamiku vyskytu
naopak nepotvrdily vysledky jinych autort (Driesen aj.,
1993; Larsen, 1996; Otten aj., 1996; Meyer a Daug-
schies, 1998).

2.5. Zdroj infekce

Problém zdroje a Sifeni infekéniho agens, tj. oocyst
I. suis, byl v odborné literatufe dlouho diskutovan. Pa-
vodné se prepokladalo, Ze zdrojem infekce selat jsou
prasnice, u kterych dochazi v obdobi porodu a v prv-
nich dnech laktace k vyluCovani oocyst /. suis trusem
(Roberts a Walker, 1982). Tento vysledek viak nepo-
tvrdila dalsi detailni sledovani prasnic v chovech s iso-
sporézou selat (Lindsay aj., 1984; Koudela aj., 1986).
Dnes pfevaZuje nazor, Ze hlavnim zdrojem infekce selat
je vnéjsi prostfedi kontaminované oocystami 1. suis
(Lindsay a Blagburn, 1994). Tento predpoklad je nepfi-
mo potvrzen pozitivnim vlivem asanace vnéjsiho pros-
tiedi a terapie zaméfené na selata, a tim na sniZeni vys-
kytu isosporézy v chovech (Lindsay a Blagburn, 1994).

3. VYVOJOVY CYKLUS A BIOLOGIE 1. SUIS

Kokcidie I. suis je jednohostitelsky vnitrobunécny
protozérni parazit, ktery je taxonomicky fazen spolecné
s ostatnimi kokcidiemi do kmene Apicomplexa. Jednim
ze zakladnich urcujicich znaku kokcidii na drovni dru-
hu je velikost, tvar, barva a charakter obsahu oocyst.
Pro zéastupce rodu Isospora jsou charakteristické oocys-
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ty s dvéma sporocystami, z nichZ kazda obsahuje Ctyfi
sporozoity.

3.4. Sporulace

Vyvojovy cyklus jednohostitelskych kokcidii sesta-
va z Casti, ktera probiha v hostiteli (endogenni vyvoj)
a z vyvoje ve vnéjsim prostiedi (exogenni vyvoj).
Z hostitele se uvoliuji nezralé oocysty. Pribéh zrani
oocyst (sporulace) je ovlivnén vlhkosti, teplotou a pfi-
tomnosti kysliku. Doba sporulace oocyst /. suis je ve
srovnani s jinymi druhy kokcidii savcu velmi kratka. Pri
teploté 20 °C jsou oocysty infek&ni za 56 hodin a pri
teploté 25 °C jiz za 40 hodin. Zatimco u druht kokcidii
rodu Eimeria dochézi pfi teploté nad 30 °C k vyrazné-
mu zpomaleni sporulace, v pfipadé 1. suis je sporulace
oocyst nejrychlej§i pii teploté¢ 37 °C. Pfi této teploté
jsou oocysty plné& infek&ni jiz za 12 hodin (Lindsay aj.,

" 1984; Ernst aj., 1986). Tato vlastnost oocyst /. suis ma

vyznamny vliv pro rychlé Sifeni isosporézy v chovech
prasat.

3.2. Excystace

Excystace je proces uvoliiovéni sporozoitii ze sporo-
cyst a oocyst. K excystaci dochdzi v pocateCnich tse-
cich traviciho traktu za Gcasti zZalude¢ni $tavy, trypsinu
a ZluCovych kyselin. Proces excystace v podminkach
in vitro popsali Lindsay aj. (1983a).

3.3. Endogenni vyvoj

Endogenni vyvoj /. suis a vyvojova stadia byly po-
psany pfi experimentdlnich infekcich jedno- aZ tfiden-
nich selat (Lindsay aj., 1980; Harleman a Meyer, 1984;
Vitovec a Koudela, 1990). Vyvojovy cyklus /. suis pro-
bihd v cytoplazmé enterocyti tenkého stieva. Nejvice
vyvojovych stadii se nachazi v zadnim jejunu a ileu,
méné Casto byla vyvojova stadia prokdzana v céku a ko-
lonu (Vitovec a Koudela, 1990). V priubéhu vyvojové-
ho cyklu je moZné rozlisit dva typy meronti (schizon-
tll) a stadia gametogonie. Meronty prvniho typu maji
dvé jadra a déli se endodyogonii (Matuschka, 1982;
Lindsay aj., 1980), procesem, kdy uvnitf matefské buii-
ky — merontu vznikaji dva merozoity. Druhy typ me-
rontd je vicejaderny a vznika z-ného aZ 16 merozoiti.
Prvni oocysty v trusu selat se objevuji za Ctyii az pét
dni po infekci. Tato doba se oznaluje jako prepatentni
perioda. Patentni periodou se rozumi doba, po kterou
jsou vylu€ovény oocysty kokcidii trusem. Patentni pe-
rioda /. suis trva 8 aZ 16 dni a ma cyklicky charakter
s dvéma aZ tfemi vrcholy vyluCovani v intervalu péti
dni (Vitovec a Koudela, 1990; Christensen a Henrik-
sen, 1994). Cyklicky charakter vyluCovani oocyst na-
znauje moznost existence extraintestinilnich stadii
1. suis.
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3.4. Extraintestinalni stadia

Extraintestinalni stadia /. suis nebyla mikroskopicky
prokazana v tkanich spontanné€ nebo experimentalné infi-
kovanych selat (Lindsay aj., 1980; Harleman a Meyer,
1984; Vitovec a Koudela, 1987, 1990) nebo experimen-
talné infikovanych mysi oocystami I. suis (Stuart aj.,
1982a; Pickeney aj., 1993). Harleman a Meyer (1984)
viak prokézali existenci extraintestindlnich stadii /. suis
nepiimo, kdyZz se jim podafilo vyvolat infekci selat in-
traperitonedlni inokulaci mezenteridlnich miznich uzlin
a slezin selat, kterd byla pfedtim experimentalné infi-
kovana velkym poctem oocyst I. suis.

3.5. Kultivace v tkanovych kulturiach a kurecich
embryich

Kultivace kokcidii v tkanovych kulturach nebo v ku-
fecich embryich predstavuje vyrazné usnadnéni studia
kokcidii. UmoZiiuje jednak studovat dany druh kokci-
die v podminkéch in vitro a také ziskavat stadia kokci-
dii pro dalsi studium bez pouZiti experimentalnich zvi-
rat. Jednotlivé druhy kokcidii vSak vyZaduji specifické
podminky kultivace a vétSinu druht kokcidii, které
zpusobuji onemocnéni zvitat, se nedaii kultivovat. Prv-
ni informace o kultivaci /. suis pochazeji z roku 1984,
kdy Fayer aj. (1984) publikovali vysledky svého sna-
Zeni prevést I. suis do podminek in vitro. Podobné jako
pozdéji Lindsay a Blagburn (1987) pozorovali v tkéiio-
vych kulturach ruznych linii savéich bunék pouze po-

" &atecni nepohlavni &ast vyvoje I suis — endodyogonii.
Teprve vybér vhodné linie bunék tkanové kultury
umoznil kompletni vyvoj /. suis vcetné tvorby oocyst
(Lindsay aj., 1998). JiZ dfive popsali Lindsay a Current
(1984) kompletni vyvoj I. suis v chorioalantoidni mem-
brané kufecich embryi. Produkce oocyst 1. suis v pod-
minkéich in vitro je vS8ak mald a oocysty nesporuluji
(Lindsay a Current, 1984; Lindsay aj., 1998), a proto
je nelze dale pouZit pro dalsi studium a pfipadné expe-
rimentdlni infekce.

4. KLINICKE PRIZNAKY

Isosporéza se projevuje jako akutni prijmové onemoc-
néni, které postihuje selata ve véku 5 az 15 dni. Ojedi-
néle se klinické onemocnéni spojené s infekci 1. suis
vyskytuje u selat v obdobi odstavu (Nilsson, 1988).
Trus postiZenych selat je nejprve pastovity, v pribéhu
jednoho aZ dvou dni pfechazi trus ve Zluty vodnaty
prijem, ktery pfetrvava tii aZ pét dni, kdy je konzis-
tence trusu opét pastovitd. Selata jsou potfisnéna na
zadni Easti téla trusem a v kotci se §ifi zapach zkaZe-
ného mléka. V nasledném obdobi je trus kaSovité konzis-
tence a miZe obsahovat zvy$ené mnoZstvi hlenu a zbytky
pablan. Po tomto obdobi prijmu dochézi u nékterych se-
lat k obstipaci a trus ma charakter Zlutych pelet. V né-
kterych pfipadech muZeme u selat pozorovat cyklicky
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pribéh onemocnéni, kdy se prijem vyskytuje opakova-
né dvakrat aZ t¥ikrat v intervalu péti az sedmi dni. Pro
kokcidiézu sajicich selat je charakteristicky pribéh
onemocnéni ve vrhu. Sou¢asné je prijmem postiZeno
pouze 30 aZ 75 % selat ve vrhu. Také v ramci chovu ¢&i
sekce zpravidla prodélévé prijmové onemocnéni pouze
&ést selat. Postizena selata zaostévaji v ristu a pfi od-
stavu jsou selata ve vrzich nevyrovnana. Souhrnna
morbidita selat je do odstavu vysoka a dosahuje 75 aZ
100 %, naproti tomu mortalita je nizkd (Coussement
aj., 1981; Robinson aj., 1983; Sanford, 1983; Stuart
a Lindsay, 1986; Koudela aj., 1986; Vitovec a Koude-
la, 1987).

5. PATOLOGIE A PATOGENITA

tanni kokcidiézou jsou u selat ve véku 10 az 12 dnu.
V zavislosti na stupni infekce jsou v oblasti zadniho
a stfedniho jejuna katardlné zanétlivé zmény, hemor-
rhagie, ale také loZiskovité pabldnové zanétlivé zmény.
Pfi histopatologickém vySetfeni je mozno zjistit atrofii,
sristy stfevnich klki spojené s erozemi na hrotech at-
rofovanych klu, lozZiskovité i nekroticky pablanovy za-
nét a hyperplazii stfevnich krypt (Stuart aj., 1980; Ber-
geland, 1981; Eustis a Nelson, 1981; Sanford, 1983;
Vitovec a Koudela, 1987; Baccaro aj. 1998).

Experimentélni infekce selat prokazaly, Ze charakter
klinickych pfiznaki a patologickych zmén je umérny
poctu podanych oocyst . suis (Stuart aj., 1980, 1982b;
Robinson aj., 1983; Harleman a Meyer, 1985; Vitovec
a Koudela, 1990). Po experimentalni infekci jedno- aZ
tiidennich selat divkou 50 000 oocyst dochdzi ke krat-
kodobému prijmovému onemocnéni bez thynu selat.
Davka 200 000 oocyst zpusobuje profiizni prijmové
onemocnéni spojené s dehydrataci a ojedin€lé thyny
selat (Vitovec a Koudela, 1990) a davka 300 000 az
400 000 oocyst zptsobuje thyny vétsiny infikovanych
selat (Stuart aj., 1980, 1982b; Jarvinen aj., 1988). His-
tochemické vySetieni stfeva selat pii experimentalni in-
fekci selat prokazalo funk&ni poSkozeni stieva v fadé
sledovanych ukazatela. Vysledky histochemického vy-
Setfeni byly publikovany v rozsahlé sérii praci (Kud-
weis aj, 1989a, b, ¢, d; 1990a, b, c, d, e).

Experimentilni infekce gnotobiotickych selat potvr-
dily, Ze kokcidie . suis je primdrnim enteropatogenem,
ktery zpusobuje klinickou kokcidézu sajicich selat (Har-
leman a Meyer, 1985; Vitovec a Koudela, 1990). V téch-
to experimentech jsme potvrdili opakované poSkozeni
stievni sliznice, které korespondovalo s opakovanim
obdobi akutniho prijmu a opakovanym vylucovanim
oocyst 1. suis, které byly pozorovany u spontdnné infi-
kovanych selat (Vitovec a Koudela, 1990).

Nepfiznivé pusobeni /. suis na selata se projevuje
snizenim pfirdstki hmotnosti. Lindsay aj. (1985) uva-
d&ji primérnou hmotnost tfitydennich selat po prodéla-
né experimentélni kokcidiéze 3,9 kg a primérnou
hmotnost stejné starych kontrolnich selat 5,6 kg. K po-
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dobnym zavérum dospéli Del Castillo aj. (1996b) pri
zhodnoceni vlivu isospordzy na pfirastky hmotnosti se-
lat v chovech v Kanadé.

6. INTERAKCE S JINYMI ENTEROPATOGENY

Kokcidie 1. suis se uplatiiuje jako piivodce prijmového
onemocnéni selat samostatné nebo spole¢né s jinymi
etiologickymi agens. Na tuto skuteCnost upozoriuje fa-
da autort a zduraznuji komplexni pristup k diagnostice
pavodcu (Bergeland, 1981; Roberst a Walker, 1980;
Sanford, 1983; Larson a Schwartz, 1987; Guscetti aj.,
1994). Obecné se piepoklddd, Ze pii soucasném piso-
beni vice enteropatogenti se jejich ptisobeni na organis-
mus vzajemné sCitd nebo potencuje. Tento predpoklad
vSak nepotvrdili Baba a Gaffar (1985), kdyz zjistili niz-
§i pocty bakterii Salmonella typhimurium ve stfevé se-
lat experimentdlné soubézné infikovanych I. suis, nez
u selat infikovanych pouze salmonelami. Sami jsme
zjistili synergistické pusobeni rotavirt a /. suis pfi ex-
perimentélnich infekcich konvencnich a gnotobiotic-
kych selat (Vitovec aj., 1991).

7. IMUNITA

Kokcidie jsou vyrazné imunogenni parazité a po pro-
délané infekci se vytvari silnd imunita. Stuart aj.
(1982c¢) zjistili, Ze selata po reinfekci oocystami . suis
vylucuji pouze malé pocty oocyst bez klinickych pfi-
znaki isospordzy. Stejni autofi prokézali pfirozenou
vékovou rezistenci k infekci kokcidii /. suis (Stuart aj.,
1982b). U selat infikovanych ve véku dvou az Ctyf tyd-
nu nedochazi ke klinickym projevim isosporézy a po-
et vyloucenych oocyst je signifikantné mensi neZ u se-
lat infikovanych druhy aZ treti den véku. Jarvinen aj.
(1988) srovnévali hodnoty jednotlivych sérovych imu-
noglobulini selat infikovanych 1. suis a selat kontrol-
nich a nezjistili Zadné signifikantni rozdily. Sami jsme
srovnavali ilohu ziskané imunity a pfirozenou vékovou
rezistenci selat pfi experimentalni isospordze na zikla-
dé klinického prubéhu, poctu vyluCovanych oocyst
a hmotnostnich pfirastka selat. Zjistili jsme, Ze vé&tsi
roli ma pfirozena vékova rezistence neZ ziskand imuni-
ta (Koudela a Kucerova, 1999). Isosporéza selat se jako
klinické onemocnéni projevuje v obdobi, kdy odezniva
kolostralni imunita a neni doposud plné zraly vlastni
imunitni sytém selat. Domnivame se, Ze z téchto davo-
du skoncily nelspéchem pokusy o imunizaci selat pros-
trednictvim kolostra (Baekbo aj., 1994) nebo snahy
o vytvoreni rekombinantni vakciny (Welter aj., 1996).

8. DIAGNOSTIKA
Diagnostika kokcidiézy sajicich selat v chovu je

moZna na zakladg klinického prubéhu onemocnéni, vy-
Setfenim trusu selat, na zakladé patologického nélezu
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a prilkazem vyvojovych stadii kokcidii /. suis ve stfev-
ni sliznici. V pfedchézejim textu jsme jiZz podrobné po-
psali klinicky prubéh onemocnéni a patologicky nélez
pri spontéanni isospordze selat. Nasleduje metodicky na-
vod, ktery popisuje parazitologické metody vySetfenim
trusu selat a prukaz vyvojovych stadii kokcidii I suis
ve stfevni sliznici selat.

8.1. VySetieni trusu

Diagnostika kokcidiézy sajicich selat na zikladé pru-
kazu oocyst . suis v trusu selat je ovlivnéna nékolika
skute¢nostmi. Prvni oocysty /. suis se objevuji v trusu
selat za dva aZ tfi dny po zaCatku prijmu. V tomto
obdobi ma trus selat riznou konzistenci a charakter,
které ovliviyji vlastni pribéh koprologického vySetie-
ni. Vylu€ovani oocyst selaty je nepravidelné a indivi-
duélni (Henriksen a Christensen, 1992; Del Castillo aj.,
1996a) a oocysty 1. suis je mozné prokazat také v trusu
selat bez klinickych pfiznaku. Pro koprologické vy3et-
feni kokcidi6zy sajicich selat v chovu doporuujeme
nasledujici postup (Koudela a Vitovec,.1998):

e odebrat vzorky trusu od selat ve véku 10 aZ 14 dni

e odebrat trus pfedev§im od selat s pfiznaky prijmu

e vzorky trusu je tieba odebrat od &tyf az péti vrhi
selat v sekci (chovu)

e pii individualnim odbéru (rektalnimi tyCinkami) je
tieba odebrat trus minimélné od péti selat ve vrhu

e individudlni odbér lze nahradit smésnym vzorkem
od péti selat, popiipadé smésnym vzorkem trusu

z podlahy kotce
o vlastni koprologické vy3etfeni provadét flotaci v Sheat-

herové cukerném roztoku (500 g cukru, 6,5 g fenolu,

320 ml vody), méné vhodny je tradi¢ni Breziv flo-

taéni roztok
e pro kvantitativni vySetfeni pomoci McMasterovy

pocitaci komurky pouZit nasyceny roztok chloridu
sodného v kombinaci s cukernym roztokem (pfi kvan-
titativnim vySetfeni povaZovat hodnoty OPG (oocysts
per gram) 10* a% 10° za prukazné pro stanoveni kok-
cidie /. suis jako puvodce akutniho prijmového one-
mocnéni selat v chovu.

Oocysty I suis sférického aZ subférického tvaru
a méfi 19 az 25 x 17 az 21 pm. Sténa oocysty je hladka
a ma lehce naZloutlou barvu. Vysporulované oocysty
obsahuji dvé sporocysty se Ctyfmi sporozoity.

8. 2. Priikaz vyvojovych stadii kokcidii 1. suis
ve stievni sliznici

Rychlou diagnostickou metodou je vyS$etfeni roztéra
seSkrabt stfevni sliznice obarvenych podle Giemsy
(Lindsay aj., 1983b; Koudela a Vitovec, 1998). Rozté-
ry stfevni sliznice je tieba provadét z oblasti zadniho
a stfedniho jejuna, kde probiha v enterocytech vyvojo-
vy cyklus 1. suis. V obarvenych roztérech se nachézeji
shluky nebo jednotlivé merozoity bananovitého tvaru.
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Po obarveni podle Giemsy jsou modré s purpurové
zbarvenym jadrem a méfi 8 az 12 pum. Dile je mozZné
prokazat kulovité makrogamonty nebo mikrogamonty
s drobnymi mikrogametami na periferii. Ve stadiu roz-
vinuté infekce jsou v roztérech také malo barvitelné
subsférické oocysty.

Pfi histologickém vySetfeni stievni sliznice Cerstvé
uhynulého nebo utraceného selete je rozhodujici pro
potvrzeni diagnézy nélez vyvojovych stadii . suis
.v enterocytech zadniho a stfedniho jejuna. Pro histolo-
gické vySetfeni vyhovuje zakladni barveni hematoxy-
lin-eosinem, z jinych barvicich metod se osv&d¢ila
Wolbachova modifikace Giemsova barveni.

8.3. Diferencidlni diagnostika

Popsané postupy umoziuji diagnostikovat infekce
selat kokcidii /. suis. Tato kokcidie je prokdzanym pri-
marnim enteropatogenem, ktery se uplatiiuje jako pu-
vodce priijmového onemocnéni selat samostatnég, &asto
viak spolecné s ostatnimi enteropatogeny z fad virti
a bakterii: TGE virus, ED virus, rotaviry a enterotoxi-
genni kmeny Escherichia coli (ETEC) a Clostridium
perfringens typ C (Larson a Schwartz, 1987; Guscetti
aj., 1994). Pouziti vySe popsanych postupi pro dia-
gnostiku isosporézy ve spojeni s ostatnimi metodami
(virologické a bakteriologické vySetfeni) vede ke
spravnému urceni puvodce prijmového onemocnéni
selat a umoZiuje zvolit vhodny postup pii potladeni
infekénich prijmovych onemocnéni selat.

9. TERAPIE A PROFYLAKTICKA OPATRENI

V minulosti, kdy pievladal nizor, Ze zdrojem oocyst
I. suis pro selata jsou prasnice, doporucovali néktefi
autori podavéni antikokcidik prasnicim pred porodem
a v obdobi laktace (Roberts a Walker, 1982; Cunning-
ham, 1984). Pii tlumeni isospor6zy byla ovéfovina cela
fada léCiv: ze sulfonamida sulfaquinoxalin (Coussement
aj., 1981) a sulfaetopyridazin (Cunningham, 1984);
z antikokcidik halofuginon a lasalocid (Manner aj.,
1981; Matuschka a Minner, 1981), decoquinate (Stuart
a Lindsay, 1986), amprolium (Roberts a Walker, 1982;
Ernst aj., 1985; Koudela aj., 1986; Girard a Morin,
1987), monensin (Roberts a Walker, 1982; Doré a Mo-
rin, 1987) a declazuril (Mandsen aj., 1990). Vysledky
poufZiti téchto Ié€iv jsou nepresvédCivé a rozdilné u raz-
nych autort. ‘

Nejlepsi vysledky jsou v soucasnosti dosahovany
pii pouZiti antikokcidika toltrazuril, které bylo vyvinu-
to proti kokcidiéze driibeze (Baycox®, Bayer, Germa-
ny). V podminkach chovu prasat s klinickou isosporé-
zou selat jsme prokdzali terapeuticky a preventivni
uc¢inek toltrazurilu (Koudela aj., 1991). Dali podobné
studie potvrdily nase vysledky (Boulanger aj., 1994;
Martineau aj., 1994; Driesen aj., 1995; Youn, 1996).
Jednorazova perorélni aplikace toltrazurilu selatim
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v davce 20 mg kg/Z. hm. v obdobi t¥f aZ péti dni jejich
véku eliminuje vylu€ovani oocyst a vyrazné sniZuje
vyskyt prijmového onemocnéni v chovu. Dileziti je
v&asna aplikace toltrazurilu selatim je$té pred posko-
zenim stfevni sliznice, tj. tfi az pét dni po narozeni.
Dal$i a€innou metodou, kterd sniZuje vyskyt isospo-
rozy selat v chovech, je dukladna asanace (Ernst aj.,
1985; Stuart a Lindsay, 1986). Oocysty I. suis, obdob-
né jako oocysty jinych druhi kokeidii, odolavaji b&z-
nym asanaénim postupim a dezinfek&nim prostied-
kim. Uginnost riznych dezinfekénich prostiedki na
oocysty I suis podle jejich vlivu na sporulaci oocyst
testovali Stuart aj. (1981). Tito autofi prokézali zasta-
veni sporulace oocyst . suis po aplikaci komeréniho
roztoku ¢pavku (household ammonia) v 50% a vy&si
koncentraci. Vychozi koncentraci &pavku (Epavkové
vody) v8ak neuvidéji. Tuto informaci pozd&ji pievzali
Tubbs (1987) a Larsen (1996) s tim, Ze referuji o dob-
rém ucinku 50% &pavku. Novéjsi informace o Gcinku
komer¢nich dezinfekénich prostiedki na oocysty I. suis
nebyly v odborné literatufe publikovany. Da se vsak
pfedpokladat, Ze pouziti dezinfekénich prostiedkl na
bézi ¢pavku, u kterych je uvadéna Gcinnost na oocysty
kokcidii rodu Eimeria u drubeZe, budou také pisobit
na oocysty I. suis. Z fyzikalnich faktort se na devitali-
zaci oocyst I. suis doporucuje horkd para (>70 °C)

. (Tubbs, 1987; Larsen, 1996).

10. ZAVER

Infek¢ni prijmova onemocnéni selat patii mezi eko-
nomicky zavaznd onemocnéni, kterd postihuji chovy
prasat viech typt technologii. Mezi relativné méné zna-
mé pivodce prajmovych onemocnéni selat patii kokci-
die I. suis. PouZiti souCasnych poznatki o kokcidiéze
sajicich selat (isosporéze) a jejim puvodci kokcidii
I. suis umoziuje chranit zdravi selat v chovech a sou-
Casné zabranit vyraznym ekonomickym ztratam.
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Referencni sluzby

Knihovna poskytuje referenéni sluzby z vlastnich databazi kniZnich novinek, odebiranych Casopisi, resersi a te-
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pfirutkovou literaturou. Ctenéfi zde maji volny pfistup k novinkdm ptiriistkit knihovniho fondu UZLK.

Adresa knihovny:
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&ast by neméla obsahovat teoretické zavéry ani dedukce, ale pouze
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vydéani. Do seznamu se zafadi jen publikace citované v textu. Citace
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Klitové slova maji umoZnit vyhledani price podle sledovanych
druhi zvifat, charakteristik jejich zdravotniho stavu, podminek jejich
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neni vhodné pouZivat terminy uvedené v nadpisu préce.

Na zvlastnim list¢ uvéadi autor plné jméno (i spoluautoril), akade-
mické, védecké a pedagogické tituly a podrobnou adresu pracovi§té
s PSC, ¢&islo telefonu a faxu, popf. e-mail.
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INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications, and selectively
reviews, that means papers based on the study of technical literature
and reviewing recent knowledge in the given field, are published in
this journal. Published papers are in Czech, Slovak or English. Each
manuscript must contain a short or a longer summary. The journal
also publishes readers’ views, remarks and comments in form of a text
in italics, gloss, letter to the editor, short contribution, review of a ma-
jor article, etc., and also experience of stays in foreign countries,
meetings and conferences.

The authors are fully responsible for the originality of their papers,
for its subject and formal correctness. The authors shall make a writ-
ten declaration that their papers have not been published in any other
information source.

The board of editors of this journal will decide on paper publica-
tion, with respect to expert opinions, scientific importance, contribu-
tion and quality of the paper. The editors accept papers approved to
print by the head of the workplace or papers with all the authors’
statement they approve it to print.

The extent of original papers shall not exceed ten typescript pages,
including tables, figures and graphs.

Manuscript should be typed on standard paper (quarto, 30 lines
per page, 60 strokes per line, double-spaced typescript). A PC diskette
with the paper text or graphical documentation should be provided
with the paper manuscript, indicating the used editor program. Tables,
figures and photos shall be enclosed separately. The text must contain
references to all these annexes.

The title of the paper shall not exceed 85 strokes and it should
provide a clear-cut idea of the paper subject. Subtitles of the papers
are not allowed either.

Abstract, It must present information selection of the contents and
conclusions of the paper, it is not a mere description of the paper. It
must present all substantial information contained in the paper. It shall
not exceed 170 words. It shall be written in full sentences, not in form
of keynotes and comprise base numerical data including statistical
data.

Introduction has to present the main reasons why the study was
conducted, and the circumstances of the studied problems should be
described in a very brief form. This introductory section also provides
information why the study has been undertaken.

Review of literature should be a short section, containing only
literary citations with close relation to the treated problem.

Only original method shall be described, in other cases it is suffi-
cient enough to cite the author of the used method and to mention
modifications of this method. This section shall also contain a descrip-
tion of experimental material and the method of result evaluation.

In the section Results, which is the core of the paper, figures and
graphs should be used rather than tables for presentation of quantita-
tive values. A statistical analysis of recorded values should be sum-
marized in tables. This section should not contain either theoretical
conclusions or deductions, but only factual data should be presented
here.

Discussion contains an evaluation of the study, potential shortco-
mings are discussed, and the results of the study are confronted with
previously published results (only those authors whose studies are in
closer relation with the published paper should be cited). The sections
Results and Discussion may be presented as one section only.

References in the manuscript are given in form of citations of the
author’s name and year of publication. A list of references should
contain publications cited in the manuscript only. References are listed
alphabetically by the first author’s name.

Key words should make it possible to retrieve the paper on the
basis of the animal species investigated, characteristics of their health,
husbandry conditions, applied substances, etc. The terms used in the
paper title should not be used as keywords.

If any abbreviation is used in the paper, it is necessary to mention
its full form at least once to avoid misunderstanding. The abbrevia-
tions should not be used in the title of the paper nor in the summary.

The author shall give his full name (and the names of other colla-
borators), academic, scientific and pedagogic titles, full address of his
workplace and postal code, telephone and fax number, or e-mail.
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