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EFFECT OF SALINE DRINKING WATER ON LAYING HEN
PRODUCTIVITY

VPLYV SLANEJ VODY NA UZITKOVOST NOSNIC

2, o2 Gz ] )
A. HadZiosmanovi¢', M. Vucemilo', J. Venglovsky

| s ; ; - ;
Department of Animal Hygiene, Environment and Ethology, Veterinary Faculty,
University of Zagreb, Republic of Croatia

2 5 . iy ® - = _ ”

“ Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: Studies were conducted on two farms for housing of Isa Brown hybrid hens. matched by microclimatic
parameters and layer mash. Different quality of drinking water was the only variable which may have influenced the health
and productivity of hens. Organoleptic. physicochemical and bacteriological parameters of drinking water were compared
between a control farm supplied with appropriate town water and experimental farm supplied with inappropriate underground
water. Electrical conductivity (3 037 + 1 714 uS/em), and the concentration of chloride (612.8 £ 152.2 mg/l) and sodium
(466.3 £ 115.6 mg/l) were significantly increased in the water supplied to the experimental group as compared to the control
group of hens, indicating the former to be saline water. Other organoleptic, physicochemical and bacteriological parameters
also exceeded the allowed limits. Productivity indicators, such as egg production (%), eggshell weight (g), eggshell thickness
(um) and eggshell defects (%) were poorer in the experimental group, which could have been ascribed to the use of saline
drinking water. However, statistical analysis revealed no statistically significant differences in egg and shell weight. and shell
thickness (p > 0.05).

laying hens: saline drinking water: eggshell quality

ABSTRAKT: Predmetom Stidia boli dve farmy pre chov nosnic, Isa Brown hybrid, s rovnakymi mikroklimatickymi pod-
mienkami a krmivom pre nosnice. Odlisnd kvalita pitnej vody bola jedinym parametrom, ktory mohol ovplyvnit zdravotny
stav a uzitkovost nosnic. Organolepticke. tyzikalno-chemické a bakteriologické hodnoty pitnej vody boli porovnané pre
kontrolni farmu zasobovani z prisluincho mestského zdroja a experimentdlnu farmu zisobovani nevhodnou podzemnou
vodou. Elektrickda vodivost (3 037 £ | 714 pS/cm) a koncentricia chloridov (612.8 £ 152,2 mg/l) a sodika (4663 +
115,6 mg/l) boli vyznamne zvySené vo vode, ktorou bola zisobovand pokusni skupina v porovnani s kontrolnou skupinou
zvierat, ¢o naznacovalo, Z¢ v prvom pripade iflo o slani vodu. Iné organoleptické, fyzikalno-chemické a bakteriologické
parametre tiez prekracovali pripustné hodnoty. Ukazovatele tzitkovosti, ako je znaSka (%). hmotnost vajecnej $krupiny (g).
jej hribka (£m) a defekty vajecnej Skrupiny (%), boli hordie v experimentilnej skupine, ¢o sa mohlo pripisal prijimaniu slanej
pitnej vody. Statisticky vSak neboli zistené vyznamné rozdiely v hmotnosti vajec, vajcovej $krupiny a jej hribky (p > 0,05).

nosnice: sland pitnd voda; kvalita Skrupiny

INTRODUCTION

As an important nutritional component, the water for

drinking and watering must meet the requirements con-
cerning organoleptic, physicochemical and bacteriologi-
cal parameters (Anonymous, 1993, 1994). A reduced
quality of watering supply greatly influences the health
and growth of animals, their productivity. and feed con-
sumption and utilization. If watering supplies contain
excessive concentrations of dissolved salts, additional dis-
turbances in the metabolism of water and minerals, distri-
bution of body fluids, kidney function and blood profile
occur (Fayez and Alnaimy. 1994).

Many studies have pointed to an adverse effect of
saline drinking water when used in laying hens. These
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are mostly underground waters rich in dissolved salts,
such as chlorides, sulphates, carbonates and nitrates.
The use of such water affects directly the eggshell
quality and defects, but not the egg production and
weight, or feed utilization. Sensitivity to such a water
also depends on the hen strain, and increases with age,
thus the percentage of damaged eggs increases toward
the end of the laying period.

The NaCl concentration in water has been shown to
play a very important role in the phenomena mentioned
above. Balnave and Zhang (1992) have found
the consumption of saline drinking water (o increase
the proportion of defective eggshells, regardless of feed
and water consumption, egg weight and production. In
astudy of Balnave etal. (1991), control laying hens
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were supplied with town drinking water, whereas con-
trol birds received the same water with the addition of
NaCl, 2 g/l. A two-fold number of eggshell defects.
significantly higher embryonic mortality and signifi-
cantly lower hatchability were recorded in the experi-
mental group of hens.

The aim of the present study was to assess the effect
of saline drinking water on laying hen productivity in
practice.

MATERIAL AND METHODS

Farms

Laying hens were housed in typical facilities with
about 10 000 Isa Brown hybrid birds. The control and
experimental houses were about 8 km apart. Each house
contained three four-level battery cages, four hens per
cage. Each cage was supplied with two drinking nip-
ples, whereas feed was supplied by a travelling hopper.
Eggs were collected manually.

The house was provided with mechanical ventilation
and artificial illumination.

Microclimate

Microclimatic parameters such as temperature (°C).
relative humidity (%), air velocity (m/s) and mean ra-

diation temperature (°C), important for the housing ol

laying hens. were monthly determined. The measurc-
ments were performed by a Testo 610 thermohygrome-
ter, illumination by a Testo 0500 luxmeter, whercas air
gascous pollution, i.e. CO, and NH; contents, was de-
termined by a Drger-acuro gas detector pump.

Water

Drinking water supplied to hens in control and ex-
perimental facilities originated from different sources.
The control hens were supplied with conditioned and
disinfected town water, whereas the experimental hens
were supplied from a 60 m deep artesian well. The
water was pumped into plastic reservoirs fitted below
the ceiling, from where it was conveyed to the drinking
nipples. Sampling was performed on a monthly basis,
from May 1995 through April 1996 (n = 12).

On cach occasion, physicochemical and bacteriologi-
cal parameters were analyzed in accordance with standard
APHA methods (1975), using titration and photometric
procedures on a HACH Drel 2000 chemistry/apparatus
modul and HACH conductivity/TDS meter.

The following physical and chemical parameters were
analyzed: temperature (°C), pH, color (mg/l Pt Co), clec-
tric conductivity (uS/cm), ammonium NHy-N, nitrite
NO,-N, nitrate NO3-N, COD-Mn, chloride (mg/l) and
total hardness (°dH).

Bacteriological tests included aerobic mesophilic
bacteria expressed as colony forming units (cfu/ml) and
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total coliform bacteria expressed as most probable
number index per 100 ml.

Sodium, potassium, calcium, magnesium and iron
(mg/l) in the samples were determined on a Perkin El-
mer 1100 B atomic absorption spectrophotometer.

Results were compared with the Croatian guideline
values and WHO recommended values.

Experimental parameters

Egg weight and eggshell weight were measured by
weighing on an Exacta 200 EB balance to two decimal
places. Eggshell thickness (m) was measured using a Pre-
cision Plastic Measuring Instrument Manostat 0.1 mm
micrometer (n = 300). Statgraphics software Ver. 6.0
was used for statistical analysis of parameters of egg
and shell weight, and shell thickness. Data on all other
productivity parameters were obtained on the farm.

RESULTS

Microclimauc parameters determined in the houses for
housing of laying hens throughout the production cycle
were found o range within the standard values, so their
cffect on any of the production parameters appeared to be
quite unlikely. Light regime included 16 hours of white
light per day. at an intensity of 10-15 Jux (Tab. I).

Physical parameters examined by systematic control
of drinking water showed a several-fold increase in
colour and electric conductivity, as well as in bacterio-
logical parameters of aerobic mesophilic bacteria and
total coliform bacteria in the drinking water supplied to
the experimental group of birds (Tab. II).

Chemical parameters COD-Mn, ammonium, nitrites
and nitrates exceeded the drinking water standard limits
of the water supplied to the experimental group, with
the most pronounced difference in the concentration of
chlorides, which was several times increased (Tab. 111). The
guideline value for COD-Mn is 3.0 mg/l, ammonium 0.1
mg/l, nitrites 0.03 mg/l, and nitrates 10 mg/l. The recom-
mended value for chlorides is 25 mg/l.

Concentrations of potassium, calcium, magnesium and
iron in drinking water supplied to the control and experi-
mental group ranged within the recommended limits, but
the concentration of sodium in the drinking water sup-
plied to the experimental group was several dozen-fold
than that supplied to the control group (Tab. IV).

Productivity parameters, such as mortality, egg pro-
duction, shell weight, shell thickness and shell defects,
which may have been affected by the quality of drink-
ing water, showed lower or poorer values in the experi-
mental than in the control group.

Statistical analysis using a Statgraphic program
showed that there was no statistically significant differ-
ence in the parameters of egg and shell weight, and
shell thickness (p > 0.05).

Vet. Med. - Czech, 42, 1997 (10): 295-298



1. Microclimatic parameters during the production cycle

Parameter

Air temperature (°C)
Relative humidity (%)
Air velocity (m/s)

Mean temperature of black body radiation (°C)

CO, (vol. %)
NH, (ppm)
Light intensity (lux)

Control house Experimental house
20.1 £7.2 19.5+69
60.2+52 635+49

0.30 £ 0.03 0.32 £ 0.02
198+ 7.1 20568
0.20 + 0.05 0.20 + 0.05
102 102
10-15 10-15

1. Physical and bacteriological parameters determined in drinking water supplied to control and experimental group (mean £ SD; n =12 )

Parameter v

Control Experimental
Color (mg/l Pt Co) 2t2 57-£3
Temperature (°C) 154+ 1.2 18.1 % 1.0
pH 721202 78+04
Electric conductivity (uS/cm) 730 £ 165 3037+1714
Mesophilic bacteria (cfu/ml) 0 204
Coliform bacteria (MPN/100 ml) <2 169

1. Chemical parameters determined in drinking water supplied to

control and experimental group (mean £ SD; n = 12)

Parameter

Group

Control

Experimental

COD - Mn (mg O,/1)

Nitrite NO, = N (mg/l)

Ammonium NH, -N (mg/l)

2.55+0.37
0.04 £ 0.02
0.004 + 0.003

Nitrate N()J - N (mg/l) 0.7 +0.5
Chloride CI' (mg/l) 31.7+6.5
Hardness (°dH) 163+1.7

11.55 £ 3.59
1.43 £ 0.45
0.014 + 0.029
1.6+1.2

612.8 £ 152.2

10.1 £23

IV. Metals in drinking water supplied to control and experimental
group (mean £ SD; n = 12)

Metal (mg/l) Sroup

Control Experimental
Sodium 158 +38 4663 £ 115.6
Potassium 2.00 £ 0.55 3.80+233
Calcium 72.16 £ 15.00 33.8 £ 9.68
Magnesium 189 +4.0 17.2 £ 4.0
Iron 0.083 + 0.02 0.138 £ 0.09

DISCUSSION

Drinking water and watering supplies containing more

than 1,000 ppm of total dissolved salts are considered sa-
line waters. Consumption of such saline waters has a det-
rimental effect on animal health, which increases with
salt concentration (Fayez and Alnaimy, 1994).

A number of authors described the adverse effect of
saline drinking water, especially of water with high
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NaCl concentrations, on laying hens, manifested in the
quality of eggshell. Thus, Balnave and Yosele-
witz (1987) and Balnave (1993) reported that
0.25 and 0.6 g of NaCl per liter of drinking water
resulted in a two- and three-fold increase in the number
of eggshell defects, respectively.

Eggshell defects, manifested as cracked or soft egg-
shells and broken eggs due to saline water consump-
tion, have been related to a decreased concentration of
calcium and bicarbonate ions in the shell gland lumen.
This has been related to a diminished activity of the
enzyme carbonic anhydrase in the shell gland mucosa,
which has been ascribed to the inhibitory action of chlo-
ride ions upon the enzyme activity (Yoselewitz and
Balnave, 1989).

Experiments with various feed supplements carried
out to reduce the effect of saline water on eggshell
quality were described by Moreng et al. (1992).
They added Zn methionine and Zn sulfate to commer-
cial layer mash, and NaCl to drinking water and found
the Zn methionine supplementation to improve con-
siderably the shell breaking strength, shell weight and
decrease percentage of shell defects. No such improve-
ments were observed for the Zn sulphate supplementation.
Similar results were reported by Harbaugh and San-
ford (1970).

The addition of ascorbic acid to layer mash and water
(Balnave et.al, 1991; Balnave and Zhang, 1992)
prevents the occurrence of eggshell quality reduction due
to saline water, depending on the ascorbic acid concen-
tration.

The present study investigated the effect of drinking
water quality on the productivity of laying hens, as
determined by the number and weight of eggs and the
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V. Production parameters in control and experimental group of laying hens

Parameter

Number of laying hens

Food intake (g/day)

Mortality (%)

Egg production (%)

Egg weight (g), n = 300
Shell weight (g), n = 300
Shell thickness (m). n = 300
Shell defects (%)

Group
Control J‘ Experimental
) 8 694 ] 9 Y86
144.28 1326
4.8 52
81 78
65.18 £ 3,62 | 67.05 £ 5.58°
6.65 % 0.56 l 6.46 £ 075"
425 + 44 377 £72°
5.1 10.3

*(p>0.05)

quality of eggshells. The Isa Brown laying hens were
kept under the same housing and microclimatic condi-
tions (Tab. 1), fed the same layer mash and were sup-
plied with water of different quality. During the study.
attention was paid to the layer mash preparation, espe-
cially to the NaCl concentration added, which did not
exceed the recommended level of 0.35% (Bozick-
ovi¢ et al, 1974).

The 52-week, i.e. the productivity cycle results. ex-
pressed as egg production, egg weight, shell weight
shell thickness and shell defects (Tab. V), showed that
all the parameters mentioned, with the exception of egg
weight, were poorer in the experimental group of ani-
mals. In view of the relevant literature data. the results
obtained were considered as being related to the con-
sumption of saline underground waters with almost
20-fold higher concentrations of sodium and chlorides
(Tab. IIL, IV).
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IMMUNOSUPPRESSION IN DOGS WITH PYODERMA AND/OR
DEMODICOSIS™

IMUNOSUPRESE U PSU S PYODERMII A DEMODIKOZOU

M. Toman', M. Svobodaz, J. Rybniéekz, J. Krejéil, M. Faldynal 0. Barta'

: Veterinary Research Institute, Brno, Czech Republic

2 o ~ . . . . . . i

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

ABSTRACT: The occurrence of decreased activity of the immune system was studied in a group of 66 dogs with various
combinations of pyoderma and demodicosis. Our complex examination of the dogs included the following: leukocyte count,
differential count, phagocytosis, blastogenic lymphocyte transformation and quantitation of total serum immunoglobulins,
lysozyme and haemolytic complement. Immunosuppression was found in 19 (28.8%) cases. Immunosuppression was rare in
dogs with demodicosis and did not appear without a concurrent pyoderma. An increase in the neutrophil counts and total
serum immunoglobulin levels significant was found in dogs with demodicosis combined with pyoderma. On the contrary,
marked immunosuppression was detected in dogs with deep pyoderma. A considerable immunosuppression was present
in 7 of 10 German shepherds dog pyoderma (GSP). Significant depressions were found in phagocyte activity and lymphocyte
activity. Immunosuppression was observed in 4 of 9 dogs in other breeds with uncomplicated deep pyoderma. All groups of
dogs with pyoderma showed a significant increase in total serum immunoglobulins. Conclusion from these findings is that
deep pyoderma more than Demodicosis was concerned with immunosuppression. German shepherds with deep pyoderma had
more expressed immunosuppression than other breeds.

dog: demodicosis; pyoderma; phagocytosis; lymphocyte activity; immunosuppression

ABSTRAKT: Ve skupiné 66 psu s riznymi kombinacemi demodikozy a pyodermie jsme sledovali vyskyt sniZené aktivity
imunitniho systému. Komplexni imunologické vySetieni zahrnovalo celkovy a diferencidlni pocet leukocytd, test fagocylozy.
test blastické transformace. stanoveni hladiny celkovych imunoglobulind, cirkulaénich imunokomplext a lysozymu a test
hemolytické aktivity komplementu. Imunosupresi jsme zaznamenali v 19 (28,8 %) pfipadech. Imunosuprese byla ojedinéld
u psit s demodikozou bez soucasného vyskytu pyodermie. U psi s demodikozou v kombinaci s pyodermii jsme nalezli sta-
tisticky vyznamny vzestup po¢tu neutrofili a celkové hladiny imunoglobulini. Cast&jii a vyrazngjsi dtlum aktivity imunitniho
systému jsme naopak pozorovali u psa s hlubokou pyodermii. Nejvyraznéj$i zmény jsme zaznamenali u hluboké pyodermie
némeckych ovedka, kde bylo postizeno sedm z 10 vySetfovanych psi a fagocytarni aktivita a aktivita lymfocytd v testu
blastické transformace byla signifikantné sniZzend. U ostatnich plemen psi s vyskytem hluboké pyodermie bez ptiznaku jiné
choroby jsme imunosupresi zaznamenali ve Ctyfech z deviti pfipadi. VSechny skupiny pst s pyodermii mély signifikantni
vzestup hladiny imunoglobulind. Tyto vysledky je moZno sumarizovat takto: Imunosuprese byla spojena predeviim s vysky-
tem hluboké pyodermie. Postizeni imunitniho systému bylo vyraznéjsi u némeckych ov&ikt neZ u jinych plemen.

pes: demodikéza; pyodermie; fagocytoza: aktivita lymfocytl: imunosuprese
Abbreviations:
GSP - German shepherd dog pyoderma, LTT - lymphocyte transformation test, HC — haemolytical comple-

ment, Ig - Immunoglobulin, PHA - phytohaemaglutinin, Con A - concanavalin A, PWM - pokeweed mitogen.
PCS — precolostral calf serum, CPM - counts per minute

INTRODUCTION diseases (Cockerell, 1978; Degen and Breit-
schwerdt, 1986; Trautwein, 1992). Infectious

Suppression of the immune system activity is often  and parasitic diseases of the skin (especially demodi-
described as a phenomenon accompanying infectious  cosis and pyoderma) represent one of the disease

* Supported by the Grant Agency of the Czech Republic (Grant 508/94/1052) and Ministry of Agriculture of the Czech Republic (Grant No. RE 0034).
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groups, in which immunosuppression or immunodefi
ciency was described. The extent and depth of the im-
munosuppression and its influence on pathogenesis of
these diseases, however, remain controversial.

An inhibition of lymphocytes proliferative activity
was described by several authors in dogs affected by
demodectic mange (Corbett etal., 1975: Scott et
al.,, 1976; Healley and Gaafar, 1977a. b:
Wilkie et al, 1979). The inhibition was apparently
due to an immunosuppressive effect of serum factors
(Scott etal., 1976). It was suggested that immunode-
ficiency is a predisposing factor for demodicosis, be-
cause Demodex canis was also present in a healthy skin
(Healley and Gaafar, 1977a). Barta and co-
workers demonstrated immunosuppressive factors only
in sera of dogs with demodectic mange complicated by
a secondary bacterial infection but not in sera of dogs
that were free of pyoderma (B arta etal., 1982, 1983).
On the other hand, Barriga and coworkers have
demonstrated immunosuppression in demodicosis with-
out pyoderma (Barriga etal, 1992).

Pyoderma is a typical secondary infection. in dogs
caused mainly with Staphylococcus intermedius
(Berg et al,, 1984). The factors leading to the deve-
lopment of canine pyoderma are skin abnormalitics
such as skin folds or cornification defects, preexisting
ectoparasitism, allergy (atopy. flea allergy. food al-
lergy) or endocrinopathies (hypothyroidism. Cushing’s
disease) — Thrke (1996). Once a pyoderma has been
initiated, immunologic incompetence is often present.
Pyoderma-induced immunosuppression is caused by
the presence of serum immunosuppressive factors ap-
pearing during inflammatory response (Barta ct al.
1983; Barta, 1986).

A special form of an aggressive, deep bacterial in-
fection of the skin is the German shepherd dog
pyoderma (GSP) — Wisselink et al. (1985);
Krick and Scott, 1989). Wisselink and his group
have documented a familial predisposition in the Ger-
man shepherd breed and have hypothesized an autoso-
mal recessive inheritance (Wisselink et al, 1989).
Although a defect in the cell-mediated immunity has
been documented in a small number of dogs (Miller.
1991; Chabanne et al,, 1995), other studics have
not been able to elucidate any underlying immunologic
abnormality (Wisselink et al.,, 1988; Rosser,
1993). Allergic disease or hypothyroidism have been
detected in some dogs with GSP (Rosser. 1993).

The present study summarizes immunological find-
ings in dogs with pyoderma and/or demodicosis that
were treated at the Ist Clinic of Internal Diseases of the
Veterinary and Pharmaceutical University in Brno,
Czech Republic, in 1993 through 1996. The purpose of
this study was to evaluate the occurrence and extent of
immunosuppression in these animals and to discuss its
contribution to the pathogenesis of the given skin dis-
cases.
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MATERIAL AND METHODS
Animals and sampling

Sixty-six dogs with a diagnosis of pyoderma and/or
demodicosis were selected from outpatients and hospi-
talized patients of the Ist Chinic of Internal Medicine
of the Veterinary and Pharmaceutical University in
Brno. The dogs of various breeds (most often German
shepherd. 7 = 12, Doberman pinscher, n = 8. Shar-pei,
n=4), aged from 3 months to 10 years. were examined
by clinical and laboratory methods and treated conven-
tionally. Immunological examination was done in all
dogs. Fifty-five clinically normal dogs (13 ol them
German shepherds) at the Clinic. and fifteen Beagles at
the Veterinary Research Institute. Brno, were sampled
concurrently and used as controls providing reference
values. The latter were sampled repeatedly and samples
collected from them were also used as controls of the
immunological tests throughout the period of investi-
gation.

Dermatologic examination

A complete dermatologic examination was per-
formed on each patient consisting of the following:
detailed anamnesis according to a dermatologic ques-
tionnaire, complete physical examination, clinical der-
matologic examination, recording and classification of
dermal changes and collection of samples for labora-
tory examination. The skin scrapings were collected
repeatedly from at least 3 locations and collected hairs
were examined microscopically. Cytologic examina-
tons (Diff Quick) were usually performed from the
skin lesions.

Additional examinations were used for exclusion of
other diseases: and included the following: examination
with Wood’s lamp. examination of a cellular debris and
hairs obtained by a brush method, skin biopsy exami-
nation, cultivation for dermatophytes (on Dermato-
phyte test medium), bacteriologic culture and determi-
nation of antibiotic sensitivity, haematologic and
biochemical blood examination, total thyroxin testing
and dynamic function tests to differentiate endocri-
nopathies (TRH stimulation test. and adrenal function
tests with high and low doses of dexamethasone sup-
pression).

IMMUNOLOGICAL TESTS
Total and differential leukocyte counts

Total leukocyte counts were determined using the
cell counter Digicell 500. Differential leukocyte counts

were made from blood smears by routine haematologic
procedures.
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Phagocytosis of methacrylate particles

A slight modification of the phagocytosis test using
methacrylate particles (MSHP) in whole blood
(VEtvicka et al., 1982) was used to examine the
phagocytic activity of neutrophils and monocytes. Fifty
ul of a suspension of MSHP particles (ARTIM, Praha)
were mixed with 100 pl of blood in an Eppendorf-type
test tube and incubated at 37 °C for one hour. Twenty
ul of Na,EDTA (107*M) were added 5 minutes before
the end of the incubation. Blood smears were prepared
and stained according to Giemsa-Romanowski after the
incubation. At least 200 cells were examined in each
smear to determine the proportion of leukocyte types
and the percentage of phagocytosing cells, 1. e., those
in which at least 3 particles were engulfed.

Lymphocyte transformation test (LTT)

The lymphocytes were separated from blood on
a cell separating medium of density 1.077, (Verografin,
Léciva Praha). The activity of lymphocytes was exam-
ined by a lymphocyte transformation test (Maluish
and Strong, 1986) using phytohaemaglutinin
(PHA), concanavalin A (Con A) or pokeweed mitogen
(PWM) as non-specific mitogens (Kristensen et
al., 1982; Toman et al,, 1990). The density of the
cell suspension was adjusted to 10° per I ml with
RPMI 1640 medium supplemented with L-glutamine,
penicillin, streptomycin and 10% of precolostral calf
serum. Lymphocytes of 43 dogs were also cultivated in
RPMI medium with 10% of autologous serum. Two
hundred pl of the cell suspension were pipetted in trip-
licates into wells of a microtitre plate. Then 20 pl of
the respective mitogen were added into each well at an
optimal concentration (40 pg per ml for PHA, 10 pg
per ml for Con A and PWM). Con A was also added
at a suboptimal concentration (0.5 pg per ml). The mi-
croplates were incubated for 3 days with 3H-thymidine
labelling for the last 20 hours. The incorporation of
}H-lhymidine was measured with the liquid scintilla-
tion counter (Packard Tricarb CA 600, Canbera-
-Packard Instruments, USA). The results were ex-
pressed as stimulation indices calculated as the ratio
between the counts per minute (CPM) of mitogen-
-stimulated cultures and unstimulated control cell sam-
ples.

Immunoglobulin level (Ig)

The total immunoglobulin concentration was deter-
mined spectrophotometrically measuring the turbidity
resulting from addition of zinc sulfate. The procedure
was a modification of a method described by Mc-
Ewan et al. (1970). Twenty-five pl of blood serum
were mixed with 1.3 ml of 0.7 mM solution of zinc
sulfate, pH 5.8 and the resulting turbidity was meas-
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ured at 590 nm after two hours at room temperature.
A blank was run with each serum sample. The concen-
tration of Ig was calculated from the readings of the
tested sera and standards containing various Ig concen-
trations.

Lysozyme level

The activity of lysozyme in the blood serum was
determined by a spectrophotometric measurement of
clarification of a suspension culture of Micrococcus
lysodeicticus in test tubes (Richter and Pro-
chdzkova, 1986). The ratio of components were ad-
justed considering the known lower activity of
lysozyme in dogs as follows: 50 ul of blood serum in
200 ml of buffer were mixed with 1.5 ml of the bacte-
rial suspension, optical density OD540 = 0.6000; the
reaction time was 45 min. The determined activity was
converted to lysozyme concentration values (mg/l) by
a derivation from a calibration curve.

Haemolytic complement (HC) activity

The HC activity was determined by a micromethod
described by Barta and Barta (1993). The sera to
be tested were separated from the blood within 60 min
after sampling and were stored at =70 °C for no more
than 3 weeks. A tenfold dilution of the serum was pre-
pared with a barbital buffer containing 0.3 mM CaCl,
and 1 mM MgCl, and 0.1% of gelatin, pH 7.3. Dupli-
cate twofold dilution series were prepared from the ba-
sic 1 : 10 dilution in wells of U-type microtitre plates
(GAMA, Daledin). A 1% suspension of sensitized
sheep erythrocytes was added to each well. Control
wells contained the same serum samples and non-sen-
sitized erythrocytes. After 90 min of incubation in
a water bath at 37 °C the complement activity was ex-
pressed in terms of the dilution at which a 50%
haemolysis occurred. This value was read from
a haemolytic curve prepared for each serum sample.

Evaluation of results

The results of immunological tests were used for
both individual immunological diagnosis of each pa-
tient and the assessment of the immune system activity
in groups of dogs with identical or similar clinical diag-
noses. The activity of the immune system in groups
was evaluated as a percentage of cases with a de-
creased activity of a given immunological parameter
(Tab. I). Laboratory diagnosis of immunosuppression
was determined in cases in which two or more parame-
ters were reduced or one parameter was markedly re-
duced. Cases with reduced activity of at least one pa-
rameter repeatedly for more than one month were
designated as cases with persisted immunosuppression
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or immunodeficiency. Changes of immunological pa-
rameters in groups with an identical or similar diagno-
sis were assessed by a standard statistical procedure
using Student’s r-test.

RESULTS
Occurrence of suppressed immunologic activity

The activity of the immune system was examined in
66 dogs affected by pyoderma and/or demodicosis. Im-
munosuppression was found in 19/66 (28.8%) of dogs
(Tab. II).

The most common findings indicating immunosup-
pression were: reduced lymphocyte counts (in 7/66:
10.6% dogs), decreased lymphocyte activity in LTT (in

14/63; 21.2% dogs) or immunosuppressive activity of
serum in LTT (in 8 of 28 dogs with normal activity of

lymphocytes cultivated with precolostral calf serum
(PCS); 28.6% and reduced phagocytic activity (in
11/64; 17.2% dogs). On the other hand, increased num-
ber of neutrophils were observed in 12/64 (18.8%)
cases, increased Ig level in 17/60 (28.3%) cases and
increased levels of lysozyme in 11/60 (18.3%) cases.
Minimal changes were found in HC activity.
Twenty-eight dogs showed symptoms of superficial
pyoderma, and a marked impairment of the immune
system was found in 4 (14.3%) of them. Twenty-five
dogs had deep pyoderma and immunosuppression was
demonstrated in 13 (52.0%) of them. In eleven of these
animals decp pyoderma was the principal diagnosis

without symptoms of other diseases. Demodicosis was
diagnosed in 37 dogs and immunosuppression was ob-
served in 7 (18.9%) cases, only two of which were
without any detectable pyoderma.

Immunologic activity of dogs with the same or similar
diagnosis

The activity of the immune system was most mark-
edly suppressed in a group of 10 dogs with GSP (70.0%
dogs: Tab. II). A mild inhibition of lymphocyte activity
was observed in another one dog. In this group signifi-
cant inhibitions of phagocytosis and lymphocyte activ-
ity were demonstrated (Tab. III). Inhibition of phago-
cytosis was expressed only in decrease of percentage
of phagocytic cells while the absolute number of
phagocytic cells was normal. Reduction of lymphocyte
counts was insignificant, and morcover. German shep-
herds in group of healthy animals had also lower lym-
phocyte counts than other breeds (data not shown). On
the other hand, neutrophil counts, monocyte counts and
lysozyme level were insignificantly increased but there
was a significant increase in the total Ig level. A de-
creased hemolytic activity was found in two dogs but
was not significant in the whole group.

Immunosuppression associated with deep pyoderma
in other canine breeds without any signs of another
discase was demonstrated in 4/9 (44.4%) cases. but was
less severe than in GSP (Tab. II). Inhibition of lympho-
cyte activity of cells cultivated with PCS was detected
in 2 cases and immunosuppressive activity of autolo-

I. Criteria for the decision on reducted or elevated activity in immunological tests

Parameters of immunological tests®
Markedly i Rédiiced Rcfcrcnlm: Elevated Markedly
reduced values clevated
Leukocytes (10%71) <6.0 7.0-14.0 >15.0 >20.0
Lymphocytes (10°1) <10 <l.5 2.0-5.0 >6.0
Neutrophils (10%11) <30 4.0-9.0 >10.0 >15.0
Monocytes (10%71) 0.2-0.8 >1.0
Eosinophils (101 0.0-0.7 >0.7 >1.2
Phagocytosis (%) <40.0 <50.0 55.0-90.0 >95.0
Lymphocyte transformation
Rested lymphocytes (CPM) <80 200-800 >1000
Stimulation PHA (Sh <3.0 <5.0 10.0-40.0
Con A (opt. dose) (Sh <30 <8.0 10.0-50.0
Con A (subopt. dose) (ShH <20 <30 8.0-30.0
PWM (SI) <3.0 <5.0 10.0-40.0
Immunoglobulins (g/l) <4.0 <5.0 5.0-12.0 >15.0 >20.0
Lysozyme (g/) <0.5 <l.2 1.5-4.0 >5.0
Haemolytic complement  (CH 50/ml) <100 100.0-250.0 >300

SI = stimulation index; CPM = counts per minute
| = reference values done according to testing of 70 healthy dogs

2 = values of reduced or elevated immunological parameters done by critical analysis of results of testing healthy and diseased dog
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1. Survey of dogs with immunosuppresion according to the principal diagnosis

Number of Immunosuppression (No. of cases)'
Principal diagnosis |
animals + + ++ total %

Demodicosis without pyoderma 13 2 2 15.4
Demodicosis/superficial pyoderma 18 | | 1 3 16.7
Demodicosis/deep pyoderma 6 | I 2 333
Superficial pyoderma 10 1 | 10.0
Deep pyoderma 9 | 4 44 .4
German Shepherd dog pyoderma (GSP) 10 1 2 4 7 70.0
Total superficial pyoderma 28 | 2 | 4 143
Total deep pyoderma 25 3 5 ) 13 52.0
Total demodicosis 37 4 | 2 7 18.9
Total 66 6 7 6 19 288

I = immuncsuppression (laboratory diagnosis)

+ = one parameter reduced

+ = two or more parameters reduced or one parameter markedly reduced

++ = more than one parameter markedly reduced

gous serum in another 2 cases. The changes in lympho-  DISCUSSION

cyte activity (cultivated with PCS) were not significant
in the whole group (Tab. III). Immunoglobulin levels
and lysozyme levels were significantly increased.

Immunosuppression was detected only in one of
10 dogs with superficial pyoderma without any signs
of another disease (two with flea bite hypersensitivity).
A mild inhibition of LTT (one inhibition of lympho-
cyte activity, one immunosuppressive action of serum)
was detected in two dogs with superficial pyoderma.
Slight changes in leukocyte counts were not significant.
The only significant changes were the elevation of im-
munoglobulin level.

Minimum changes of the immune system activity
were observed in a group of 13 dogs with localized
demodicosis without pyoderma. There were only two
animals with mild immunosuppression (reduction of

phagocytosis). The animals had neither inhibition of

lymphocyte function nor immunosuppressive activity
of their sera. There were no statistically significant
changes in this group.

Three of 13 dogs with generalized demodicosis and
superficial pyoderma and 2 of 6 dogs with localized or
generalized demodicosis and deep pyoderma expressed
immunosuppression (Tab. IT). Among the dogs with
demodicosis and deep pyoderma the most serious im-

pairment (lymphopenia with a severe depression of

lymphocyte activity) had a German shepherd dog with
localized demodicosis and deep folliculitis. Other im-
munosuppressed dogs had generalized form of demodi-
cosis. Animals with demodicosis and pyoderma had
neutrophil counts and Ig levels that were significantly
increased. Reduction of activity in LTT which was
demonstrated in individual animals (4 cases with inhi-
bition of lymphocytes, 2 another with immunosuppres-
sive activity of sera) were insignificant in the whole
group (Tab. III).
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The role of immunosuppression in the pathogenesis
of demodicosis and pyoderma remains unresolved. Our
present pilot study gives results of complex immu-
nologic examinations of cell functions and humoral
factors in 66 dogs with various combinations of de-
modicosis and pyoderma. This broad collection of data
was gathered over several years from patients with
various combinations of symptoms and at different
stages of the diseases. Therefore we have used two
systems of evaluation to determine the immunosup-
pression and its extent. Firstly we compared the immu-
nologic profile of the animal with reference values ob-
tained from healthy dogs to determine the degree of
immunosuppression and to group the animals accord-
ing to their principal diagnosis. In the statistical eva-
luation, on the other hand. we tried to group the ani-
mals into groups of the same disease combination and
compare this group with an appropriate control group.

Our findings indicate that demodicosis alone causes
no or only a very mild immunosuppression with a sig-
nificant increase in neutrophil counts. This supports
neither the previous reports on lymphocyte function
inhibition in demodicosis (Corbett et al., 1975;
Scott et al, 1976; Barriga etal., 1992; Paulik
et al., 1996b), nor the report on the occurrence of se-
rum-mediated immunosuppression (Scott et al.,
1976; Paulik etal., 1996a). Inmunosuppression was
more often in animals with generalized demodicosis
but in these dogs also pyoderma was expressed. Find-
ings of lymphocyte activity inhibition per se or through
serum immunosuppressive factors in dogs with de-
modicosis accompanied with pyoderma are in agree-
ment with the notion that immunosuppression in de-
modicosis requires a secondary pyogenic infection
(Barta et al.,, 1982, 1983).



§ IIL. Immunological profiles of dogs with demodicosis and/or pyoderma

Coiteals Déiisdicoits Demodicosis with Demodicosis with Superficial Deep German shepherd
o = 55) = 13) superficial pyoderma deep pyoderma pyoderma pyoderma deep pyoderma
(n=18) (n=06) (n=10) (n=29) (n = 10)
Age (years) 28+ 14 1.8 +£0.7 27E22 2.4'% [2 1.3+0.7 4.6+22 45+£23
Leukocytes (10%1) 105430 108+ 27 13.1 £3.2° 135439 125453 120 +4.1 12555
Lymphocytes 1071y 32+ 14 30+ 14 28+ 1.1 27+09 28+ 1.0 33.£22 23+1.0
Neutrophils (10%11) 6.5+2.1 62+26 89+3.0 9.8+39 83+49 7.5+33 8255
Monocytes 1091y 0.5%+03 05+03 0.7+04 0.5+0.1 09%1.0 06+£0.5 09+05
Phagocytosis (%) 765+ 189 785+ 154 774+ 188 782+ 115 73.1 £ 10.5 720+ 215 59.4 +20.0"
(10°1) 5413 53 £1.0 74+ 18 8.1+£12 6.7+ 1.0 58+ 1.7 5418

Lymphocyte transformation'
Rest lymphocytes (CPM) 438 + 378 870 + 920 767 + 420 375 £ 157 372 £ 178 292 + |52 564 £ 498
Lymphocytes stimulated with

PHA (Sh) 20,1 £ 134 16.7 £ 18.5 159+ 149 16.1 £7.3 23.0 + 20.1 143+ 123 56460

Con A (opt. dose) (SI) 282+ 19.6 228+ 20.6 236 151 194+ 197 2734243 244+ 239 117476

Con A (subopt. dose) (Sh 184+ 12.6 154+ 16.0 17.8 £ 10.7 162+ 11.7 17.6 £ 16.7 162 115 75+56

PWM (ShH 162+ 103 13:5% 11.5 126 £9.6 109 £ 10.6 11.8 +87 10.2 £ 89 82+78
Immunoglobulins (g/1) 7.6+26 94+54 109+53° 13.1+45" 120+ 56 134435 154+65
Lysozyme (g/1) 27+ 17 29+ 1.0 35+21 39+ 1.7 43+3.0 50426 42427
Haemolytic complement (CH 50/ml) 162 + 68 150 + 94 209 + 98 148 + 68 183 + 77 203 + 87 123 £ 101

SI = stimulation index: CPM = counts per minute
* = significant changes against control (p = 0.05)
I = lymphocyte transformation test done with precolostral calf serum

90€=66T (01) L6GI "TF YIZD — PIW 1WA



Findings of deep pyoderma (alone or in combination
with other diseases) correlated in our study with the
increased percentage of immunosuppressed dogs. The
immunosuppression was shown namely by a depres-
sion of lymphocyte function, although these changes
did not reach statistical significance. Dogs with any
type of pyoderma had a statistically significant increase
of the Ig level and insignificant increase of lysozyme
level. This indicates an inflammatory reaction that need
not (o be associated with an immunosuppression. Most
pyodermas are caused by staphylococcal infection.
DeBoer (1994) demonstrated a direct immunosup-
pressive effect of staphylococci in vitro. Therefore the
effect of staphylococci in vivo on immunosuppression
cannot be excluded. On the other hand, most pyoder-
mas are secondary diseases and it is obvious that ac-
companying diseases contribute to the clinical course.
To evaluate the isolated effect of pyoderma on the de-
velopment of immunosuppression in a clinical study
such as was this one, is not possible. Flea bite hy-
persensitivity is mentioned as a predisposing factor for
the development of pyoderma (Mason and Lloyd,
1989). We observed this hypersensitivity in some ani-
mals with superficial pyoderma, but it had no effect on
changes of the immune system.

Based on our findings we suggest that immunosup-
pression appears during pyoderma, but its occurrence,
severily and duration depend on the stage and duration of
its development and on the primary discase. We were able
to prove suppression of lymphocyte activity in individual
patients and in mean values of the group with deep
pyoderma but without a statistical significance.

On the other hand, the occurrence of immunosup-
pression was clearly and significantly present in GSP.
German shepherds had deep pyodermas more often and
more pronounced than other breeds, which supports the
image of GSP as a nosologic entity (Krick and
Scott, 1989; Thrke, 1996). This has to be further
analyzed, as there are several possible explanations for
immunosuppression in this case. In most animals with
GSP the activity of lymphocytes per se was inhibited
as they showed dysfunction even in presence of non-
suppressive newborn calf serum. The lymphocyte dys-
function was more severe than in other breeds. Inter-
estingly, both diseased and healthy German shepherds
had lower lymphocyte counts than other breeds. In
agreement with other authors (Miller, 1991; Cha-
bane etal, 1995) it seems that GSP is associated with
lymphocyte deficiencies. This does not contradict the
statement of Wisselink and coworkers on a full immu-
nocompetence of German shepherds (Wisselink et
al., 1988), because these authors did not study lympho-
cyte activity. On the other hand, a possible neutrophil
deficiency must be further tested. We have found an
inhibition of phagocytosis, but tested it only with re-
gard to ingestion, which is not as often detected as
cause of immunodeficiency as is chemotaxis or meta-
bolic disorders (Degen and Breitschwerdt,
1986). Wisselink et al, (1988) did not find any
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deficiency in chemotaxis or bactericidal activity and we
could not find it using the chemiluminescence tech-
nique (Toman et al., unpublished data). It is known
that various tests for different phases of phagocytosis
have poor correlations (Roth and Kaeberle, 1981;
Winter and Buschmann, 1987). Our findings of
increased Ig levels and unchanged hemolytic comple-
ment activity are in agreement with the findings of
Wisselink et al. (1988).

Based on our findings, it can be concluded that deep
pyoderma rather than demodicosis was concerned with
immunosuppression. German shepherds with deep
pyoderma had more expressed immunosuppression
than other breeds.
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THE IMMUNOMODULATORY EFFECT OF LEVAMISOLE WITH
THE USE OF AMITRAZ IN DOGS WITH UNCOMPLICATED
GENERALIZED DEMODICOSIS

IMUNOMODULACNY EFEKT LEVAMIZOLU PRI POUZITI AMITRAZU
U PSOV S NEKOMPLIKOVANOU GENERALIZOVANOU
DEMODIKOZOU

J. MojziSov4, S. Paulik, V. Bajova, D. Baranova

University of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: The immunomodulatory effect of levamisole (Decaris tbl.) in the course of acaricide therapy with amitraz
(Taktic) on the functional activity of blood neutrophils (% of phagocytizing cells and ingestion capacity) and lymphocytes
(blastogenic response to Con A) in dogs with uncomplicated generalized demodicosis (NGD) was studied. The level of
examined parameters was evaluated before treatment, week 3 and 7 after the first application of these preparations; and
compared with the values of NGD dogs treated only with amitraz and with those in clinically healthy dogs. In comparison
with healthy dogs the initial level of examined activities of both cell populations was significantly depresed. A significantly
earlier (4 weeks earlier) increase (when compared with values before treatment) of investigated activities of neutrophils and
lymphocytes occurred in dogs treated with amitraz and levamisole in comparison with those in dogs treated only with amitraz.
It was manifested especially significantly in phagocytosis, the ingestion capacity of neutrophils at this time of therapy has
reached the level of those in healthy dogs. Functional activity of lymphocytes in both groups of NGD dogs has not reached
a comparable value with that in healthy dogs either at the end of observation. The presented results indicate that significantly
earlier improvement of functional activity of phagocytes and lymphocytes in demodectic dogs treated with amitraz and
levamisole was connected with the immunorestorative effect of levamisole.

levamisole: amitraz; demodicosis; dogs: phagocytosis of neutrophils; blastogenesis of lymphocytes

ABSTRAKT: Sledovali sme imunomodulaény efekt levamizolu (Decaris tbl.) v priebehu akaricidnej terapie amitrazom
(Taktic) na funkéni aktivitu krvnych neutrofilov (percento fagocytujicich buniek a ingeséné kapacita) a lymfocytov (blasto-
génna odpoved ku Con A) u psov s nekomplikovanou generalizovanou demodikézou (NGD). Urovefi sledovanych ukazova-
telov bola hodnotend pred oSetrenim, 3. a 7. tyzdeni po prvej aplikacii pripravkov a porovnana s hodnotami NGD psov
osetrenych len amitrazom a s hodnotami klinicky zdravych psov. V porovnani so zdravymi psami bola potiato¢na droven
sledovanych aktivit obidvoch populdcii buniek u demodikéznych psov signifikantne depresovand. U psov oetrenych amitra-
zom a levamizolom do§lo v porovnani so psami ofetrenymi len amitrazom k zretelne skorSiemu (o Styri tyZdne) signifikan-
tnému zvySeniu (oproti hodnotdm pred o3etrenim) sledovanych aktivit neutrofilov a lymfocytov. Zvla$t vyrazne sa to prejavilo
pri fagocytoze; inges¢nd kapacita neutrofilov uZ v tomto termine terapie dosiahla droveil zdravych psov. Funk¢énd aktivita
lymfocytov u obidvoch skupin NGD psov nedosiahla porovnateInd hodnotu so zdravymi psami ani na zaver sledovania.
Prezentované vysledky naznacuju, Ze zretelne skoria a vyraznejdia uprava funk&nej aktivity fagocytov a lymfocytov u de-
modikoznych psov o3etrenych amitrazom a levamizolom bola spojend s imunorestaura¢énym efektom levamizolu.

levamizol; amitraz; demodikéza; psy; fagocytéza neutrofilov; blastogenéza lymfocytov

UvVoD motaxiu, fagocytarnu a baktericidnu aktivitu). Mnoho

$tidii s levamizolom bolo zrealizovanych aj u doméa-

Levamizol, ako antihelmintikum prvykrat popisali
Thienpont ai. (1966). Nasledne boli pri levamizo-
le preukazané viaceré imunomodulaéné ucinky, ktoré
zosumarizovali Symoens ai. (1979). Bolo demon-
Strovang, Ze potencuje viaceré aktivity lymfocytov (na-
priklad maturédciu T lymfocytov, cytotoxicitu T buniek,
blastogénnu odpoved k mitogénom) a fagocytov (che-
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cich zvierat (Mulcahy a Quinn, 1986; Euze-
by, 1986; Blecha, 1988). Zatial v3ak nemame
k dispozicii udaje o imunomodulaénom efekte levami-
zolu v priebehu akaricidnej terapie demodikdzy u psov.

Prvé priace dokumentovali, Ze generalizovana demo-
dik6za (GD) psov je doprevadzana markantnou supre-
siou T-lymfocytovej odpovede k mitogénom (Scott
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ai, 1974, 1976: Corbett ai. 1975.1976: Hirsh
a i., 1975), ¢o bolo potvrdené mnohymi dalsimi pozo-
rovaniami (Healey a Gaafar. 1977: Krawiec
a Gaafar, 1980; Kraiss, 1987; Barriga ai.
1992; Paulik ai., 1996a, b a dalsi). Naviac bolo de-
monstrované, ze psy postihnuté GD maju depresovanu aj
funkén aktivitu krvnych fagocytov (Latimer ai., 1983;
Schmitt ai,, 1994; MojZiSova ai, 1995).

Bolo prezentované, ze terapeutické pouZitie levami-
zolu nemalo priamy vplyv ani na povodcu ochorenia,
ani na remisiu koznych zmien; avak sprostredkovalo
parcidlne zreStaurovanie blastogénne) odpovede krv-
nych lymfocytov k T-bunkovym mitogénom (Scott
ai, 1976).

Prezentovana priaca bola zamerana na zistenie urov-
ne fagocytarnej aktivity krvnych neutrofilov a blasto-
genézy krvnych lymfoeytov ku Con A u psov s nekom-
plikovanou GD oSetrenych levamizolom a amitrazom
v porovnani ku psom s neckomplikovanou GD osetre-
nych len amitrazom a ku klinicky zdravym psom.

MATERIAL A METODY
Pokusné zvierati a sledovanie

Pozorovanie bolo vykonané na 13 psoch s nekomplhi-
kovanou generalizovanou demodikozou (NGD). Psy boli
rozneho pohlavia (osem psov, pitl sik). plemena (Styri
plemend) a veku (pit mesacov az tri roky). Diagnoza
bola potvrdena parazitologicky — mikroskopicky dokaz
povodeu v hlbokych koznych zoSkraboch. Do pozoro-
vania boli zaraden¢ psy. u ktorych kultivacny bakterio-

logicky ndlez z koznych lézi bol negativny. Demodi-
kézne psy boli oSetrené bud amitrazom (Taktic:

skupina T: n = 4) alebo kombindciou amitrazu s leva-
mizolom (Decaris tbl.: skupina T + D: n = 9). K pre-
zentovaniu predkladame vysledky ziskané pocas sied-
mich tyzdinov od prvej aplikicie pripravkov. Taktic bol
aplikovany na postihnuté miesta koze (podla navodu)
v dvojtyzdnovych intervaloch, t. j. v 0. den, 2., 4. a 6.
tyzden (teda Styrikrdt); Decaris bol poddvany per os
v davke 3.5 mg/kg 7. hm., trikrat v tyzdni (kazdy druhy
den) pocas celej doby pozorovania (t. j. 21-krat). Hod-
notenie trovne sledovanych ukazovatelov bolo vyko-
nané v 0. den. 3. a 7. tyzdefi a porovnané s troviiou
u piatich klinicky zdravych psov (uri plemena: vek
devitl mesiacov aZ tri roky: tri psy a dve suky). Efekt
terapeutického osetrenia u NGD psov bol hodnoteny
klinicky — intenzitou regresic koznych zmien (dstup
zapalového procesu a intenzita narastania srsti na po-
stihnutych miestach koze).

Sledované ukazovatele
K vySetreniam bola pouzitda heparinizovana krv (5
j/ml krvi).

Hodnotenie fagocytarnej schopnosti krvnych neutrofi-
lov bolo vykonané podla metédy Vétvicku a i
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(1982) s pouzitim 2-hydroxyethylmetakrylatovych par-
tikal (HEMA cCastice: diameter 1.2 um: ARTIM Praha).
Fagoceytarna akuvita (FA) neutrofilov (Ne) bola hodno-
tend z poctu Ne pri diferencovani 200 leukocytov a vy-
jadrena ako percento Ne s minimalne troma fagocyto-
vanymi HEMA partikulami. Ingesc¢na kapacita Ne (L .
index fagocytarne) aktivity — IFA) predstavuje podiel
poctu fagocytovanych HEMA partikal k poc¢tu Ne.

Krvné lymfocyty boli 1zolované podla metody
Prochdazkovej (1979) s pouZitim pripravku Ficoll
(Pharmacia Biotech. AB, Sweden). Z izolovanych bu-
nick mononukledry predstavovali viac nez 95 %: ich
zivotaschopnost (hodnotena farbenim trypanovou mod-
rou) sa pohybovala nad 95 %. Postup kultivicie, mito-
génnej stimulicie a hodnotenia lymfocytovej odpovede
ku Con A (25 pg/ml: Sigima Chemical Co.. USA) fluo-
rescencnou metddou s pouzitim ethidium bromidu je
popisany v naSej predoslej praci (Paulik a 1. 1996a).
Uroven stimulacie lymfocytov je vyjadrena stimulac-
nym indexom (SI).

Statistick¢é hodnotenice

Ziskan¢ adaje su prezentované ako priemer = SD
a analyzované Studentovym r-testom a f-testom pre pa-
rové hodnoty. Hodnoty rovnajice sa 0,05 alebo mensic
nez .05 boli povazované za Statisticky signifikantng.

VYSLEDKY

Uroven hodnotenych ukazovatelov funkenej aktivity
krvanyveh neutrofilov a lymfoceytov u sledovanych sku-
pin psov uvadza tab. [. Poc¢iato¢na funkcna aktivita sle-
dovanych populacii bunick u obidvoch skupin demodi-
koznych psov (t. ). skupina T + D a skupina T) bola
v porovnani s kontrolou signifikantne nizsia. Najvyraz-
nejsi Statisticky rozdiel bol v tomto ohlade zazname-
nany pri blastogénnej odpovedi lymfocytov ku Con A
(hodnota SI). Vychodzie hodnoty sledovanych ukazova-
telov psov skupiny T a psov skupiny T + D sa Statisticky
nelisili. Vo dalSich terminoch sledovania bol u obidvoch
skupin NGD psov zaznamenany postupny. ale diferenco-
vany vzostup aktivit obidvoch populicii buniek. U psov
ofetrenych amitrazom signifikantnost tohto trendu bola
potvrdena az po jeho Stvrtej aplikacii (G j. v siedmom
tyzdni sledovania). Kym FA a IFA ncutrofilov dosiahli
v tomto termine takmer porovnatelni uroven s kontro-
lou. blastogenéza lymfocytov eSte stale preukazovala
signifikantne nizsiu droven (P < 0,05). U psov oSetre-
nych amitrazom a levamizolom bolo signifikantné zvy-
Senie hodnot FAL TFA a SI zaznamenané uz v tretom
tyZdni sledovania (po druhej aplikacii amitrazu), t. .
o Styri tyzdne skor v porovnani s psami oSetrenymi len
amitrazom. ZvIlast vyrazne sa to prejavilo pri ingesénej
Kapacite neutrofilov, Ktord uz v tomto termine terapic
dosiahla uroven klinicky zdravych psov a na zaver sledo-
vania ju dokonca prevysila. Odpovedavost lymfocytov aj
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I. Funkéna aktivita krvnych neutrofilov a lymfocytov u psov s nckomplikovanou generalizovanou demodikézou po oSetreni akaricidnym
pripravkom a jeho kombindcie s levamizolom - Functional activity of blood neutrophils and lymphocytes in dogs with uncomplicated

generalized demodicosis after treatment with an acaricide and its combination with levamisole

Odber 3 Ukazovatele**
s i) Skupina®

(tyzden) FA IFA SI

Y T+D 47,90 + 13.87" 472 + 1,49 1.46 £ 0.107"
T 51,37 +3.59% 517 £ 026" 1.48 + 0,44

1. T+D 59,90 + 12,35" 6,68 + 173" 2.87 £0,62°¢
(3) T 50,15 + 11,10 545+ 1,06 165+ 027
2 T+D 57.76 + 14.39" 7.45 + 2,98 334 + 092"
(7) T 58.87 + 4,69° 6.55 + 0,57' 3,15 £ 0,58"

Kontrola 64.02 £ 479 6,44 £ 0,55 5.16 £ 1.37

o = doba po zapocati sledovania — time after the beginning of observation: # = ¥ + SD; FA = fagocytdrna aktivita — phagocytic activity;
IFA = index FA; SI = stimulaény index - stimulation index; T = Taktic: D = Decaris

Xx=P<005 +=P<00l *=P<0001] (vs. kontrola - vs. control)
b,e=P<005 a f.di=P<0025 g=P <0005 h=pFP<000l

¢ = P = 0,05 (hodnoty oznacené rovnakym pismenom su signifikantne rozdielne — the values designated with identical letter are significantly

different)

. 2 3. .
1.«;amplm;z (week), “group, “indicators

v tomto pripade bola signifikantne slabSia (P < 0,05)
nez pri kontrolnych psoch.

V priebehu sledovaného obdobia bolo u oSetrenych
psov zaznamenané postupné, v ramcei obidvoch skupin
NGD psov individudlne diferencované (v pocte lézii
a ich regresie) zlepSovanie klinického stavu. Vyrazny
rozdiel v terapeutickom efekte medzi porovniavanymi
skupinami NGD psov vSak nebol zaznamenany.

DISKUSIA

Existuje len limitovany pocet Gdajov o sledovani trov-
ne fagocytozy u psov s demodikézou. Zatial ¢o niektori
autori zaznamenali depresiu funkénej aktivity krvnych
fagocytov u psov s generalizovanou demodik6zou
(Latimer ai, 1983; Schmitt ai, 1994; Mojzi-
Sova ai., 1995), dalsi to nepotvrdili M i ller ai., 1989;
Toman ai., 1995). Nami prezentované vysledky opat
dokladuji naSe predoslé pozorovania, Ze percento fagocy-
tujicich leukocytov a ich inges¢na schopnost (MojZi-
Sova ai., 1995), ako aj reaktivita lymfocytov k T-bun-
kovym mitogénom (Paulik ai., 1996a, b) si vyrazne
zniZzené u psov s generalizovanou demodikézou nekom-
plikovanou sekundarnou bakterialnou infekciou.

Je zndma priama linedrna zavislost medzi vyvojom
ochorenia a droviou supresie blastogenézy krvnych lym-
focytov u psov s demodikézou (Krawiec a Gaa-
far, 1980; Barriga ai, 1992; Paulik ai., 1996b).
Zavislost opacného charakteru bola dokumentovana pri
terapeutickej eradikacii povodeu ochorenia; s remisiou
ochorenia dochadza k vyraznej Gprave blastogénnej od-
povede lymfocytov k T-bunkovym mitogénom (Scott
ai., 1974, 1976; Hirsh a1, 1975). Podobnu zavis-
lost prezentujeme aj v naSom sledovani. V priebehu te-
rapie amitrazom sa odpovedavost krvnych lymfocytov
ku Con A signifikantne zvySovala. Aj ked v posled-
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nom termine sledovania (t. j. po Siestich tyZdioch tera-
pie) eSte nedosiahla droven kontrolnych psov, jej vzostup
v porovnani s vychodzou hodnotou predstavoval 113 %.
O vyvoji arovne depresovanej fagocytarnej aktivity
krvnych neutrofilov u psov s nekomplikovanou gene-
ralizovanou demodik6zou v priebehu akaricidnej tera-
pie zatial udaje postradame. V naSom sledovani to de-
monsStrujeme po Styroch oSetreniach amitrazom. Percento
fagocytujicich buniek a ich inges¢né schopnost dosia-
hli v tom Case uZ takmer porovnatelni trovei s kon-
trolnymi psami. Zvierata o$etrené amitrazom preukazo-
vali v tomto termine pozorovania uz vyrazné zlepSenie
klinického stavu. Pri remisii ochorenia sa acinnost sé-
rového faktora, zodpovedného za supresiu blastogené-
zy lymfocytov u psov s generalizovanou demodikozou,
stridca paralelne s ipravou funkénej aktivity lymfocy-
tov (Hirsh ai., 1975; Scott ai., 1976). Nase sle-
dovanie nebolo zamerané na Stadium tohto aspektu pri
fagocytarnej aktivite. AvSak stbeZne prebichajuce res-
taurovanie zniZzenej funkcnej aktivity fagocytov a lym-
focytov po aplikacii amitrazu moZe naznacovat na uci-
nok humorilneho sérového faktora aj pri fagocytoch.
Naviac Latimer a i (1983) prezentuju, Ze depresia
chemotaxie krvnych neutrofilov u psov s generalizova-
nou demodikézou (ale komplikovanou bakterialnou in-
fekciou) je indukovand sérovym inhibitorom.
Levamizol je Casto pouZivany niclen ako antihelminti-
kum, ale aj ako imunomodulator (Brunner a Mus-
coplat, 1980). Je nepecifickym potenciitorom fago-
cytov a lymfocytov (Symoens ai., 1979), zvlast pri
ich depresovanych funkcidach. Scott ai. (1976) refe-
ruji o parcialnom reStauracnom efekte levamizolu na
blastogenézu lymfocytov u psov s generalizovanou de-
modik6zou. Zatial v§ak neméame k dispozicii Gdaje pojed-
navajice o drovni funkénej aktivity krvnych fagocytov
a lymfocytov u psov postihnutych nekomplikovanou ge-
neralizovanou demodikézou pri akaricidnej terapii dopl-
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nenej aplikaciou levamizolu. Vysledky nasho Stadia po-
ukazuji v tomto ohlade na vhodnost takejto kombinova-
nej terapie. Signifikantny vzostup funkénej aktivity
obidvoch nami sledovanych populicii buniek bol za-
znamenany uz v prvom termine hodnotenia (po dvoch
tyzdnoch terapie), L. j. o Styri tyzdne skor, ako to bolo
preukdzané u psov oSetrenych len amitrazom. ZvIast
vyrazny efekt tejto kombinovanej terapie sa prejavil pri
ingescnej kapacite neutrofilov. V tejto pociatocnej faze
terapie sa uZ tito vyrovnala Grovni kontrolnych psov
a pri dalSom termine hodnotenia ju dokonca prevysila.
Podobne, ako pri psoch oSetrenych len amitrazom. tro-
vei blastogénnej odpovede lymfocytov bola na zaver
sledovania aj v tomto pripade niZ8ia nez u kontrolnych
psov. Vyraznejsi rozdiel v remisii klinického stavu me-
dzi obidvoma porovnavanymi skupinami demodik6z-
nych psov nebol zisteny. To poukazuje na to, Ze aplikicia
levamizolu nemala vplyv na klinicky priebeh ochorenia
a skratenie doby liecenia.

Prezentované tdaje poukazuji na to, Ze zretelne skor-
Sia a vyraznejSia dprava funkcnej aktivity fagocytov
a lymfocytov u demodikéznych psov oSetrenych amit-
razom a levamizolom bola spojena s imunorestaurac-
nym efektom levamizolu.

Demodikéza psov je Casto komplikovand sckundarnou
bakteridlnou pyodermou (Barta a Turnwald. 1983).
Pri zapalovych koznych ochoreniach rozhodujicu tlo-
hu v obrane proti patogénnym baktériam zohrivaju
neutrofily (Mt ller ai., 1989). Ich alterovana funkéna
aktivita je pri¢inou zvysenej citlivosti k oportunistickym
patogénom (Rotrosen a Gallin, 1987). VylicCe-
nie z generalizovanej demodikézy vyzaduje v priecmere
Sest az osem oSetreni (jedno oetrenie kazdé dva tyz-
dne; ). 10 az 14 tyzdnov terapie) amitrazom (Geary .
1981; Folz ai., 1984; Svoboda a1, 1992); (azsic
pripady 12 az 18 oSetreni (Cannon. 1983; Shirk,
1983; Folz ai, 1984; Svoboda ai., 1992). Pretoze
pocas prvych dvoch az Styroch tyzdiiov terapie genera-
lizovanej demodikézy je elimindcia povodeu (Folz
a 1., 1983) a redukcia imunosupresie (Scott ai. 1976)
v podiato¢nom §tadiu, pretrvava riziko komplikacie cho-
robného procesu pyodermou. Prezentovany imunores-
tauracny efekt levamizolu, zvIast na fagocyty, moze byt
v tomto inicidlnom Stadiu akaricidnej terapie rozhoduju-
cim momentom limitujicim uplatnenie sa sekundirne)
bakteridlnej infekcie. Pouzitie levamizolu v sacinnosti
s akaricidnou terapiou mdze mat preto opodstatnenie
hlavne v takych pripadoch generalizovanej demodiko-
zy, ktoré si vyZaduji dlhodobejiu terapiu a pri ktorych
tym pretrvava potenciondlne nebezpecenstvo kompli-
kacie bakterialnou infekciou.
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EFFECTS OF ENVIRONMENTAL POLLUTANTS ON THE PORCINE
AND BOVINE IMMUNE SYSTEMS"

VLIV POLUTANTU STAJOVEHO PROSTREDI NA IMUNITNI SYSTEM
PRASAT A KRAV

J. Raszyk', M. Toman', V. Gajdaskova', K. Nezveda', R. Ulrich', A. Jaroova',
H. Doéekalova', J. Salava’, J. Palac?

1Veterinar_y Research Institute, Brno, Czech Republic
“District Veterinary Administration, Hodonin, Czech Republic

ABSTRACT: Immunological examinations were done in 30 fattening pigs from three swine farms (D., M., T.) and 20 dairy
cows from one cattle farm (N.) in the district of Hodonin in 1994. At the same time, samples of stable dust deposits collected
in the four farms were analysed for the contents of mercury, cadmium, lead, gamma-HCH (lindane), and total DDT and
polychlorinated biphenyls (PCB). Decreased blood level of lysozyme (0.92 mg/l) was found in the swine herd D. Ten percent
of the pigs in the herd were affected with purulent skin lesions. The concentrations of the pollutants under study in the dust
deposits collected in the herd D. were low. An increased concentration of PCB (0.263 mg/kg) in stable dust but no adverse
effects on the immune system were found in the swine herd M. Eosinophilia (6.2%), increased extensity of Ascaris suum
infection (25%) and a high content of lead in stable dust (11.2 mg/kg) were typical of the swine herd T. A high content of
lindane (0.139 mg/kg) and an extremely high content of lead (214 mg/kg), which can participate in the immunosuppression
of lymphocytes, were found in the cattle herd N. The activity of lymphocytes was depressed in 35% of the cows and the
mean value was at the lower limit of the physiological range. Hazardous pollutants can affect the immune system of farm
animals and their penetration into the stable environment should be prevented.

swine; cattle: stable dust; mercury; cadmium; lead: lindane: DDT: PCB; immunological tests; phagocytosis; activity of
lymphocytes: lysozyme; immunoglobulins; health risks

ABSTRAKT: Ve tfech chovech prasat (D., M., T.) a v jednom chovu skotu (N.) na okrese Hodonin bylo v roce 1994
provedeno imunologické vySetfeni (celkovy pocet leukocytl, diferencidlni rozpodet leukocyti, test blastické transformace,
fagocytarni aktivita, lysozym, celkové imunoglobuliny) celkem u 30 vykrmovych prasat a 20 krav. Soucasné byl v téchze
chovech vysetien stijovy sedimentovy prach na obsah rtuti, kadmia, olova, gama HCH (lindanu), sumy DDT a sumy poly-
chlorovanych bifenyli (PCB). U prasat v chovu D. byla zji$téna sniZend hladina lysozymu v krvi (0,92 mg/l) a soucasné se
u téchto prasat vyskytovaly hnisavé kozni procesy (u 10 % prasat). Hladiny sledovanych polutantii byly ve stajovém prachu
chovu prasat D. nizké. V chovu prasat M. byly stanoveny ve stijovém prachu zvyS$ené hladiny PCB (0,263 mg/kg), které
viak negativné neovlivnily sledované imunologické parametry u prasat. U prasat v chovu T. byla zjiténa eosinofilic (6.2 %)
a soucasné byl u nich prokdzan zvySeny vyskyt Skrkavek (Ascaris suum), a to u 25 % prasat. Ve stajovém prachu chovu
prasat T. byla zjisténa zvySena hladina olova (11,2 mg/kg). V chovu skotu N. byly ve stajovém prachu prokdzany zvySené
hladiny lindanu (0,139 mg/kg) a silné zvySené hladiny olova (214 mg/kg), které se mohou podilet na imunosupresi lymfocytu.
Aktivita lymfocytd krav v tomto chovu byla u 35 % krav sniZzend a celkové byla na dolni hranici referencnich hodnot. Je
nutné zabranit pronikdni rizikovych polutantii do stijového prostiedi, protoZze mohou mit negativni vliv na imunitni systém
hospodarskych zvitat.

prasata; skot; stdjovy prach; rtut; kadmium; olovo: lindan; DDT: PCB; imunologické vySetieni; fagocytoza; aktivita lymfo-
cytd; lysozym; imunoglobuliny: zdravotni riziko

INTRODUCTION ler, 1979; Zavazal, 1987, Wagner and Wag-
nerova, 1988). These chemicals may also occasiona-
The environment contains many chemicals that may  lly penetrate into the environment of farm animals

affect the immune system of man and animals (Kol- (Raszyk etal., 1992a).

* Supported by the Ministry of Agriculture of the Czech Republic (Project A 093 95 0084) and the Ministry of Environment of the Czech Republic

(Project GA/1650/93)
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The effects of these chemicals on the immune sys-
tem include immunosuppression and induction of hy-
persensitivity or autoimmune diseases (Luster and
Rosenthal, 1993). Thus, for instance, PCB, lead,
cadmium and other chemicals rank among immunosup-
pressive agents (Safe, 1994; Prochdzkovd etal,
1990; Skokanova et al., 1993), hypersensitivity
can be induced by polycyclic aromatic compounds or
organic phosphorus insecticides (Luster and
Rosenthal, 1993) and mercury can participate in
the induction of autoimmune discases (Henry et al.,
1988; Bigazzi, 1988).

The aim of our investigations was to define the ef-
fects of environmental pollutants on the immune sys-
tem of swine and cattle kept in the district of Hodonin
in 1994.

MATERIAL AND METHODS

Immunological tests were conducted and stable dust
deposits were analysed for the contents of hazardous
environmental pollutants in three swine herds and one
cattle herd in the district of Hodonin in 1994.

Farms

1. The pig fattening farm D. housed 17 000 animals in
15 halls. The halls had aluminium mantles and were
provided with windows. Ventilation was controlled
by temperature sensors. Dry feed was fed in 13 halls
and a liquid diet (system Schauer) in the remaining
2 halls. Drinking water came from a public source
and the pigs were watered from small troughs or
valve or bowl drinkers.

2. The swine farm M. housed 20 500 animals, of out
which 10 000 were fattened pigs. The construction
and ventilation of the halls were the same as des-
cribed for farm D. Fattened pigs were fed a liquid
diet (system Schauer) which completely satisfied the
requirement for water. Water used for the preparati-
on of the liquid diet came from the farm’s own well.

3. The swine farm T. housed 2 000 animals, out of

which 1 600 were fattened pigs. The masonry fatte-
ning houses with windows were ventilated with an
exhaust system. Although the fattened pigs were fed
a liquid diet, they had access to valve-type drinkers.
Drinking water came from a public source.

4. The cattle farm N. housed 340 dairy cows, 30 calves
(up to 20 days old) and 108 breeding heifers. The
animals were housed in loose barns with metal sheet
mantles and only dams in the farrowing house were
tied up. The houses were ventilated with a pressure
system. The dairy cows were fed roughage and con-
centrates according to their milk production and wa-
tered from drinking bowls. Drinking water came
from a public source.

314

Sampling

Single blood samples for immunological tests were
collected from v. cava cramalis of 30 pigs of both sexes
(1 : 1) aged 240 to 260 days with live weights ranging
between 110 and 120 kg, and from v. jugularis of 20
cows aged 3 to 4 years on post partum days 30 to 60.
The pigs were of the Large White, Landrace, Prestice,
and Duroc breeds and the cattle of the Black Pied and
Red Pied breeds.

Single dust samples were collected in the same day
as the blood samples, using a vacuum cleaner. The col-
lected dust was screened through a 7-mm mesh sieve.
The larger particles were discarded and the smaller
ones, making approx. 85% of the total amount, were
used for analyses.

Immunological tests

Immunoglobulin and lysozyme levels were deter-
mined in serum and the remaining immunological pa-
rameters in 5S-ml volumes of heparinized blood. Total
leukocyte counts were determined using the cell
counter Digicell 500. Differential leukocyte counts
were determined by the examination of 200 cells in
smears stained with Pappenheim. The activity of lym-
phocytes was assessed in whole blood by the blastic
transformation test after stimulation with mitogens
(phytohaemagglutinin, concanavalin A) and measure-
ment of the incorporation of *H-labelled thymidine into
the newly formed DNA. The phagocytic activity was
determined by counting intracellular microsphaeric hy-
drophilic particles and by the calculation of percentage
of phagocytizing cells. The metabolic activity of the
phagocytizing cells was determined by measuring res-
piratory burst by chemiluminescence in whole blood
after stimulation with rice starch. Luminol and the lu-
minometer Bio Orbit 1251 were used in the test.
Lysozyme levels were derived from nephelometric de-
termination of the lytic activity of Micrococcus lysode-
icticus using the spectrophotometer Spekol 11. The
same apparatus was used for nephelometric determi-
nation of total immunoglobulins after their reaction
with zinc sulfate. Detailed descriptions of the methods
were published elsewhere (Toman et al., 1990).

Chemical analyses

Cadmium and lead were determined by atomic ab-
sorption spectrometry (AAS) in the acetylene-air flame
using the Perkin Elmer PE 4000 apparatus. Mercury
was determined in the Trace Mercury Analyzer (TMA)
using the technique of generation of metallic mercury
vapour and the subsequent capture and enrichment in
an amalgamator.

Chlorinated pesticides and PCB were determined
with the capillary gas chromatograph Varian VISTA
with Ni electron capture detector (Gajduskova
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and Ulrich, 1992) and the analytes were evaluated
with the chromatographic set SCW 1.0 (Apex). The
pollutants were extracted from the samples with or-
ganic solvents (acetone or petroleum ether), co-ex-
tracted substances were separated by absorption chro-
matography in a column of Florisil and the pollutants
were detected by capillary gas chromatography with an
electron capture detector. The content of PCB was ex-
pressed as a sum in terms of Delor 103, and Delor 106,
representing the lower-chlorinated and the higher-chlo-
rinated PCB, respectively. The sum of DDT includes
o,p’-DEE, p,p'-DDE, o0,p’-DDT, p,p’-DDT, o,p’-DDD,
and p,p’-DDD.

The results were processed by the STAT Plus, Ver-
sion 1.01 programme (MatousSkova et al, 1992).
Mean values + SD are given in the text.

RESULTS

I. The results of immunological examinations of pigs
and cattle are presented in Tab. I. Individual deviations
from reference values were observed rather frequently.
Therefore, only activity decreases or increases recorded
in a larger number of animals or deviations of mean
values beyond the range of reference values were re-
garded as significant. The relevant immunological find-
ings can be summarized as follows:

— decreased mean blood lysozyme level (0.92 *

0.50 mg/l) in pigs on farm D.;

— increased peripheric eosinophil counts in 50% of the
pigs on farm T.;

— abrogation of the in vitro proliferative response of
lymphocytes to phytohaemagglutinin or concanava-
lin A. in cows on farm N. The mean value was at
the lower limit of the laboratory’s reference range.

II. The results of chemical analyses of stable dust are

presented in Tab. IT and III.

The relevant findings can be summarized as follows:

- high content of polychlorinated biphenyls (0.263
mg/kg) in stable dust collected on Farm M. (swine);

— high contents of lead (214 mg/kg) and lindane
(0.139 mg/kg) in stable dust collected on farm N.
(cattle).

DISCUSSION

The effects of xenobiotics on the immune system are
to be interpreted as an intervention into the adaptation
mechanisms. The immune system is more sensitive and
reacts more promptly than other biological systems.
Although no direct link between the increased contents
of the pollutants in stable dust and disturbances of the
immune system was demonstrated, altered values of the
immunological profile are suggestive of it.

Examinations in farm D. revealed a low level of
blood lysozyme (0.92 mg/l) which is known to reflect
the activity of the macrophage system (Prochdz-

. Immunological tests on three swine farms (D., M., T.) and one catle farm (N.)

Farm D. (n = 10) Farm M. (n = 10) Farm T. (n = 10) Farm N. (n = 20)

LEUCO (10°m 17.5+33 158+27 17:2:% 3.2 67%16
LYMPHO (%) 50.6 £ 8.5 562+ 104 59573 599 % 14.0
NEUTRO (%) 409 £ 8.6 355+ 10.0 306+ 5.6 307+ 144
MONO (%) 72188 36+ 1.1 38 1.6 62+28
EOSINO (%) 42%23 4723 6.2+49 33%24
PHAGOC (%) 86.0+ 44 862+ 7.1 80.0 £ 22.0 439219
CL-SPONT (mV) 16.3 £ 5.5 168 56 182%55 66.0 + 38.8
CL-SI (ShH 27%06 2907 23006 2907
BTL-PHA (Sh 165.2 + 105.2 279.6 £ 117.1 148.4 + 52.9 84+52
BTL-Con (S1) 446 +28.1 66.7 + 28.2 78.0 £ 36.5 17.7 £ 107
Ig (mg/l) 207+ 18 226+20 242+ 19 23532
LYSOZ (mg/l) 0.92 £0.50 1.80% 0.20 1.70 £ 0.40 037 £0.16

LEUCO - total leucocyte count

LYMPHO - percentage of lymphocytes

NEUTRO - percentage of neutrophilic granulocytes

MONO - percentage of monocytes

EOSINO - percentage of eosinophilic granulocytes

PHAGOC — percentage of MSHP particles-phagocytizing cells out of the total number of NEUTRO + MONO

CL-SPONT - chemiluminiscence (metabolic activity of phagocytes) of nonstimulated cells

CL-SI - stimulation index; increase of chemiluminiscence after stimulation with rice starch

BTL-PHA, BTL-ConA - stimulation indexes in blastic transformation test (stimulation with phytohaemagglutinin and concanavalin A,

respectively)
Ig - total immunoglobulin concentration
LYSOZ - serum lysozyme concentration
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I1. Contents of mercury, cadmium and lead (mg/kg) in stable dust
collected on three swine farms (D., M., T.) and one cattle farm (N.)

Farm Mercury Cadmium Lead

D. 0.010 0.146 3.000
M 0.016 0.231 3.800
T. 0.025 0.177 11.200
N 0.036 0.060 214.200

I1I. Contents of gamma HCH (lindane), sum DDT and sum PCBs
(mg/kg) in stable dust collected on three swine farms (D., M., T.)
and one cattle farm (N.)

Farm Gamma HCH Sum DDT Sum PCBs
D. 0.033 0.013 0.040
M. 0.022 0.023 0.263
T 0.011 0.007 0.019
N. 0.139 0.034 0.078

kova et al, 1986). The bactericidal activity of
lysozyme does not result only from the activity of mu-
ramidase, but also from its cationic and hydrophobic
properties (Pellegrini et al., 1992). The frequent
occurrence of purulent skin lesions in pigs at farm D.
might have been related to the low lysozyme levels.

Compared with the remaining two swine farms, the
concentrations of mercury, cadmium and lead in stable
dust collected in farm D. were the lowest. Also low
were the concentrations of lindane, DDT and PCB.

The actual cause of the low lysozyme levels in pigs
on farm D. remains unknown.

The first immunological tests in fattening pigs on
farm D. were made already in 1984. At that time, the
concentrations of IgG, IgM and IgA were depressed by
16.9%, 45.1% and 45.0%, respectively (Raszyk et
al., 1992a), and samples of stable dust contained an
extreme amount of mercury (0.48 mg/kg) as a result of
feeding grain contaminated by the pickling agent
phenylmercury chloride. Immunosuppressive effects of
feeding such grain, evident from the decrease of serum
immunoglobulin (particularly IgA) levels, were later
confirmed in our laboratory experimentally (Raszyk
et al., 1992b). Immunosuppressive effects of mercury
were described in many species of living creatures in-
cluding man (Koller, 1979).

No significant alterations of immunological profiles
were observed in fattening pigs on farm M.

PCB present in stable dust (0.263 mg/kg) collected
on farm M. had no effects on any of the immunological
parameters under study, although immunosuppressive
effects of PCB had been demonstrated in mice, rats,
guinea pigs and monkeys under experimental condi-
tions (Safe, 1994). Monkeys exposed for prolonged
periods to low concentrations of PCB found currently
in environmental investigations developed immunosup-
pression characterized mostly by lower CD4* : CD8*
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lymphocyte ratio and weaker antibody responses
(Tryphonas etal, 1989).

The increased peripheric eosinophil (Eo) count
(6.2%) in fattened pigs on farm T. was obviously due
to the high extensity (25%) of Ascaris suum infection.
The role of Eo in the defense against parasitic infec-
tions has generally been accepted (Sun et al., 1991).
Products of Eo, particularly the low-molecular major
band protein, the cationic protein and peroxidase, are
responsible for their helminthotoxic effects (Bene§ et
al., 1986). No significant alteration was found in any
of the remaining parameters of the immunological pro-
file in the pigs on farm T.

The concentrations of gamma HCH, total DDT and
total PCB were the lowest on farm T. On the other
hand, the concentrations of mercury and lead were
moderately higher on farm T. than at the remaining two
farms.

Nine of the 20 cows (35%) examined on farm N.
showed depressed in vitro proliferative activity of lym-
phocytes stimulated with phytohaemagglutinin or con-
canavalin A. The mean value of proliferative activity
was at the lower limit of the reference range.

The two plant lectins stimulate particularly T lym-
phocytes and thus the results of the test reflect the level
of activity of regulatory and effector mechanisms. The
low level of blood lysozyme, found in cows on farm
N., did not exceed the range found in cows on other
farms.

Stable dust collected on farm N. contained a high
amount of lindane (0.139 mg/kg) and an enormously
high amount of lead (214 mg/kg). Lindane-contami-
nated components of feed mixtures or antiparasitic
drugs containing lindane as the active component may
have been the sources of this chemical, while lead may
have originated from lead-contaminated components of
mineral supplements or from paint coats.

Depressive effects of lindane on humoral and cell-
-mediated immunity have been demonstrated in rats
(Koller,1979; Saha and Banerjee, 1993).

Lead ranks among the xenobiotics which inhibit im-
mune reactions and compromise the defense potential
of the host (Luster and Rosenthal, 1993). Harm-
ful effects of lead on the central nervous and cardiovas-
cular systems, bone metabolism, reproduction and kid-
ney function have also been described (Goyer,
1993). Epidemiological studies of its effects on the hu-
man immune system are rare and their results are con-
troversial and often differ from those of experimental
studies (Skokanova etal., 1993).

The burden of lindane and lead on farm N. is rated
as serious, because the function of the immune system
was impaired. The weak proliferative response of lym-
phocytes to the mitogens reflects adverse effects on T
lymphocytes, which, in addition to their regulatory
function, participate in defense events, particularly in
the protection against infections by viruses and intra-
cellular bacteria and parasites (Nouza and John,
1987). The more serious impact of the pollutants on
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cattle on Farm N. is evident also from the higher count
of aberrant cells (4.80%) and from higher concentra-
tions of lead, mercury lindane, and DDT in muscular
tissue (Raszyk etal., 1995).
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CHANGES IN OVARIAN ACTIVITIES AFTER SUPEROVULATORY
TREATMENT OF SHEEP

ZMENY OVARIALNYCH AKTIVIT PO SUPEROVULACNOM OSETRENI
OVIEC

M. Molnarova, B. Pastorova

University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: Serine proteases are involved in a number of biological processes requiring degradation of intracelular matrices
in tissue growing and its rebuilding. These are situations during the growth and maturing of ovarian follicles and their
conversion into corpus luteum. Trypsin activity of similar serine proteases are controlled by their inhibitors whose synthesis
and secretion is regulated by endocrine, paracrine as well as autocrine mechanisms. The fertility in natural ovarian cycle is
ensured by the balance between a number of factors. After superovulatory stimulations this balance is impaired to a different
degree. The presented study has been aimed at the investigations of the effect of various combinations of serum gonadotropins
(PMSG, Antex Leo, Denmark), choriongonadotropins (hCG, Praedyn, LéCiva Praha, CR), follicle-stimulating hormone (FSH,
Foliocotropin, Spofa, Léciva Praha, CR) and anti-PMSG (goats antiserum against PMSG, Bioveta Ivanovice, CR) administered
in the oestrum period after synchronization (12 days) by Agelin vaginal sponges (20 mg of chlorosuperlutine per animal;
Galena Komirov, SR) on changes of some reproduction characteristics in ovaries and levels of catecholamines in follicular
fluid. Changes in the ovarian weight were statistically significant in groups after administration of combined PMSG + hCG
(750 + 750 1U: p < 0.01), PMSG + hCG + anti-PMSG (750 + 750 + 5 ml; p < 0.02) doses of hormones and FSH (2 x 80 +
2x 80+ 1 x40+ 1 x 40 IU; p < 0.01) during 4 days. Average numbers of prominating follicles and trypsin-inhibitory activity
(TIA) values of their follicular fluid (FT) were influenced by LH component of stimulating hormones what was, on the
contrary, manifested as by occurrence of the category of follicles over 10 mm as by their significantly higher TIA FT (p <
0.01). Inasmuch as mean values of TIA blood plasma which were on average 10 times lower than in FT, were changed in
a different way, it is supposed that synthesis and secretion of TIA in FT is affected by local mechanisms (Gosden et al.,
1988: Smokovitis etal, 1988; Monget et al., 1996). It follows from studies of the used hormonal preparations on
levels of catecholamines in ovine follicular fluid that DA and NE concentrations changed in dependence on the superovulatory
stimulation used. Administration of PMSG (1000 1U) resulted in significant decrease of DA levels (p < 0.01) and EPI (p <
0.05) in ovine follicular fluid. Anti-PMSG serum application partially modified the DA and EPI levels to those of the control
group. After hormonal stimulation by PMSG and hCG ditferent effect has been observed. Antisergon application after the
given combination of hormones had no effect on the EPI and NE levels in ovine follicular fluid but resulted in the increase
of DA content (p < 0.05). The most conspicuous effect on the catecholamine level in follicular fluid was induced by FSH
after which follows a marked increase of DA (p < 0.01) and NE (p < 0.01) levels. Similar significant effect of FSH on the
change of catecholamine levels and on MAO activity in reproductory organs of sheep and in regulatory regions of reproduction
were recorded in our previous contributions.

follicular fluid: inhibitors of serine proteases; catecholamines; PMSG: hCG; anti-PMSG; FSH

ABSTRAKT: Serinové protedzy sa zulastiiuji pri raste a dozrievani ovaridlnych folikulov a ich premene na Zlté teliesko.
Aktivity protedz si kontrolované ich inhibitormi, ktorych syntéza a sekrécia je pod endokrinnou ale aj parakrinnou a auto-
krinnou kontrolou. V nadej prici sme sledovali vplyv sérovych gonadotropinov (PMSG), choriongonadotropinov (hCG),
antisergonu (anti-PMSG) a folikuly stimulujiceho hormonu FSH na zvy3enie hmotnosti ovdrii, ktoré boli §tatisticky vyznam-
né (p < 0,02 az p < 0,01) u skupin s kombinovanymi a frakcionovanymi ddvkami podanych horménov, na zmeny inhibi¢nych
aktivit folikuldrnej tekutiny (FT) proti trypsinu (TIA, trypsin modelovi serinova protedza), ktoré boli ovplyvnené LH zloZkou
stimula¢nych hormoénov, ¢o sa prejavilo vyskytom kategorie folikulov viicgich ako 10 mm a ich vy$8imi TIA FT (p < 0,01).
KedZe priemerné hodnoty TIA krvnej plazmy (KP), ktoré boli v priemere 10x niZ3ie ako vo FT, sa menili odli¥ne, domnievame
sa, Ze syntéza a sekrécia TIA vo FT je modulovana lokdlnymi mechanizmami (Gosden ai., 1988; Smokovitis ai.,
1988; Cajander, 1989; Monget a i, 1996). Koncentricie katecholovych aminov epinefrinu (E), dopaminu (DA)
a norepinefrinu (NE) sa vo FT menili tiez v zdvislosti od pouZitej stimulacie.

folikuldrna tekutina; inhibitory serinovych protedz: katecholaminy; PMSG: hCG: anti-PMSG; FSH
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UvVOD

Folikuldrna tekutina tvori mikroprostredie vyvijaju-
ceho sa oocytu. Jej zlozenie je ovplyviiované endokrinny-
mi, ale aj parakrinnymi a autokrinnymi mechanizmami.
ZloZky bielkovinového ¢i peptidového charakteru maju
v tychto dejoch klucovy vyznam. Ich koncentricie si
vysledkom syntézy, sekrécie a degradacnych procesov.
ale aj, najmi v predovulaénej faze v dosledku zvysene)
priepustnosti folikularnej membrany, mézu byt extra-
folikularneho povodu. Kvantitativne aj kvalitativne
zmeny medzi proteazami a ich prirodzenymi inhibitor-
mi v tkanivich si riadené hormonalne a ich nerovno-
viha pri raste, dozrievani a ovulaciach ovarialnych fo-
likulov mdze spdsobit cely rad porich plodnosti
(Imoedemhe a Shaw, 1986; Reich, 1986:
Rom, 1987; Pellicer, 1988). Preparaty pouzivané
na superovulacné stimuldcie st Casto zmesou gonado-
tropnych horménov — folikuly stimulujiceho (FSH)
a luteinizaéného (LH) v réznom pomere. V prirodze-
nom ovarialnom cykle sa zlozka LH uplatnuje naymi
v neskorej folikuldarnej faze a okrem inych pochodov
spudta sled proteolytickych reakcii veddacich k ruptire
folikulu(Murdoch, 1985; Cajander, 1989). Ked
je LH podany exogénne predCasne, mdze nepriaznivo
ovplyvnit ¢innost buniek granuldzy, ale aj ostatnych
buniek reprodukéného systému (M oor, 1985). V sna-
he znizit na minimum nepriaznivé ucinky dlhodobého
pdsobenia sérovych gonadotropinov (PMSG) robili
Bouters a i. (1983) pokusy s podavanim antiséra
proti PMSG u krav. Toto antisérum sposobilo prudky
pokles cirkulujicich estrogénov (E;) a v zavislosti od
Casu podania ovplyviiovalo pocty ovuldcii a skracovalo
rujové prejavy. Zmeny koncentracii katecholaminov vo
folikuldrnej tekutine v priebehu ovaridlneho cyklu osi-
panych, ich signifikantné zvySenie pred ovuliciou zis-
tili Bahr a Ben-Jonathan (1985) a predpokla-
daju ich fyziologicki ulohu v predovulacnych dejoch
1 v luteinizacnom procese. Oikava a Hsuch
(1989) predpokladaji na ziklade vysledkov in vitro po-
kusov na bunkach granulézy krys, kde zistovali induk-
ciu tkanivovych plazminogénovych aktiviatorov (tPA)
spojent s dokazom adrenergickych neurotransmiterov
a B, receptorov v oviriich, Ze existuje intraovarialny
adrenergicky regulacny mechanizmus. Aj ked poten-
cidlna dloha neurotransmiterov v ovulicii zostava nej-
asnd a doleZitost tPA v prichchu rastu folikulu neistd,
autori vyslovuju moznost parakrinnej alohy B-adrener-
gickych agensov v regulicii tPA — ovaridlnej serinovej
protedzy déleZitej pri ovulaciach a prestavbe tkaniv.
Bodis a i (1993) sledovali koncentracie monoami-
nov, 17-B-estradiolu (E,) a progesterénu (Py) vo foli-
kuldrnej tekutine Zien po superovulac¢nych stimuldciich
a zistili rozdiely koncentracii noradrenalinu (NA)
v zrelych a cystickych folikuloch a domnievajui sa, 7e
vy§Sie koncentricie P4 a NA vo FT si délezité pre
dozrievanie oocytov a ich schopnost byt oplodnené, ry-
hované a implantované. KedZe ticto deje su asociované
s ¢innostou protedaz v mikroprostredi ovarialneho foli-
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kulu. regulacie na endokrinney, ale aj parakrinnej a au-
tokrinnej trovni. st sledované viacerymi autormi
(Nya. 1985 1987: Monget ai.. 1993 Yamada,
1995, 1996: Besnard ai.. 1996: Khalid a Ha-
resign, 1996).

Predmetom tejto price bolo porovnat priemerné
pocty -ovarialnych folikulov oviec po superovulacnych
stimulaciach, inhibicna akuvitu folikularnej tekutiny
a krvnej plazmy proti modelovej serinove) protedze
trypsinu (TIA) a stanovil priemerné koncentricie epi-
nefrinu (EPI), dopaminu (DA) a norepinefrinu (NE) vo
folikuldrnej tekutine (FT).

MATERIAL A METODY

V pokuse sme pouzili 30 oviec — bahnic plemena
Merino. Priemerna hmotnost piatich kontrolnych oviec
bola 46 + 4.4 kg, pokusnych oviec (n = 25) 424 +
5.8 kg. Kontrolné ovee boli intaktné, pokusné holi ni-
hodne rozdelen¢ do skupin a boli synchronizované
12 dni vaginalnymi hubkami s Agelinom (20 mg chlor-
superlutinu na kus: Galena, Komarov). Po vybrati hu-
biek bolo za Styri hodiny podané ovciam 11, a I11. sku-
piny (n = 8) 1 000 [U PMSG, ovciam V. a VI. skupiny
(n = 8) 750 TU PMSG (Antex Leo. Dansko). overam
VIL skupiny (n = 5) frakciovane pocas Styroch dni 2 x
801U, 2 x 80 U, | x 40. | x 40 IU v celkovej davke
400 1U FSH (Folicotropin Spofa, Léciva Praha). Ov-
ciam IV. skupiny (n = 4) bolo 28 hodin po vybrati
hubick aplikovanych | 000 TU hCG, ovciam V. a VL.
skupiny v rovnakom Case aplikovanych 750 1U hCG
(Pracdyn, Léciva Praha). Antisergon (kozie antisérum
proti sérovym gonadotropinom, Bioveta Ivanovice) bol
podavany 68 hodin po podani PMSG v davkach 3.5
a 5 ml L resp. VI skupine. Podla ddajov vyrobeu
I ml Antisergonu neutralizuje 300 TU sérového gona-
dotropinu. Pokusné ovee 11, 1L, a VIL skupiny boli
usmrcované 144 h a IV., V. a VL skupiny 168 h od
vybratia Agelinovych hubiek. Kontrolné ovee boli sle-
dované pocas cel¢ho pokusu, . j. 20 dni. Krv na stano-
venie trypsin inhibicnych aktivit (trypsin modelova se-
rinova protedza) bola odoberana riano z v. jugularis na
heparin, a po centrifugdcii ulozena pri teplote =25 °C
az do analyzovania. Folikuldrna tekutina z ovirii oviec
bola odoberana mjekénou stpravou do S min po usmi-
teni zvierata a po centrifugdcii uloZend pri teplote —
25 °C. Na ovariich sme vizuilne stanovili pocty ovulicii
a prominujicich folikulov, zmerali objem a hmotnost
ovirii.

Na stanovenie katecholaminov sme folikularnu te-
kutinu (50 pml) pipetovali do skumaviek s antikoagu-
lacnym Cinidlom (glutathion 0,05 mol/l) a riadioenzy-
matickou metodou podla Johnsona ai. (1980) sme
za pomoci testu Catechola (Adico, Praha) stanovili hla-
diny norepinelrinu (NE), dopaminu (DA) a cpinefrinu
(EPI). Radioaktivitu *H o-metylderivatov katecholami-
nov sme merali na scintilacnom spektrometri Packard
Tri Carb v *H kandli. Citlivost metody je pre SO upl
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vzorky v rozsahu koncentracii 0,37 az 400 pmol/l pre
EPI, 0,53 a7 400 pmol/l pre NE a 0,40 az 400 pmol/Il
pre DA. Koeficient varidcie pocitany z opakovanych
vySetreni je pre EPI 3,1 %, pre NE 4,24 % a pre DA
4,1 %. Hladiny katecholaminov vo folikuldarnej tekuti-
ne oviec su vyjadrené ako aritmetické priemery £ SEM
a su Statisticky spracované r-testom pre neparové subory.

Na stanovenie inhibiénych aktivit (TIA) sme pouzili
metodu stanovenia zvyskovych aktvit trypsinu podla
Bartika (1974) zo spomalenia hydrolyzy nizkomo-
lekulového chromogénneho substratu N-a-tosyl-L-argi-
ninu-4-nitranilidu trypsinom. Vzniknuty 4-nitranilin
sme stanovili fotometricky pri 405 nm a inhibiciu vy-
jadrovali v percentach, ked za 100 % sme pokladali
zmenu absorbancie Agys = 1.0 po 10-minitovej inku-
bacii pri teplote 25 °C a pH = 8,5. Vysledky sa Statis-
ticky spracované Studentovym r-testom.

VYSLEDKY

Zmeny hmotnosti ovirii po superovulaénych stimu-
laciach boli Statisticky vyznamné u skupin s kombino-
vanymi a frakcionovanymi davkami podanych hormo-
nov. U kontrol bola priemerna hmotnost 1,35 0,39 g,
u IL. skupiny 1,97 + 1,28 g (ns), III. skupiny 2,06 *
1,62 (ns), IV. skupiny 2,11 £2.,4 g (ns), ale V. skupina
522£388¢(p<00l), VL. skupina3,72+247 g (p <
0,02), VII. skupina 2,24 £ 0.5 g (p < 0.01). Priemerné
pocty prominujicich folikulov a hodnoty TIA ich foli-
kuldrnej tekutiny si uvedené v obr. 1 a2 a v tab. . Pre
porovnanie uvadzame aj priemerné hodnoty TIA krvnej
plazmy. na stanovenie ktorych sme pouZili desatnasob-

né mno7stva krvnej plazmy (100 pl) oproti folikularnej
tekutine (10 pl). Stimuldcia 1 000 TU PMSG menila
pocty folikulov nesignifikantne, ale zvySovala pocty
ovulacii (p < 0,02) a podporila vznik folikulov
>10 mm, ktorych TIA bola vysSia (p < 0.1) ako TIA
folikulov 5 az 10 mm. Podanic antisergonu 68 h po
podani PMSG sa prejavilo (v Case usmrcovania oviec)
znizenim poctu folikulov 5 az 10 mm (p < 0,05), ale
zvySenim poctu folikulov >10 mm v neprospech ovu-
lacii. ZvySeny podiel zlozky LH v preparite hCG opro-
ti PMSG spasobil nesignifikantné zmeny v pocte foli-
kulov kategorie 5 az 10 mm a zniZenie poctu ovulicii
(p < 0.01) pri sacasnom $tatisticky nevyznamnom zvy-
Seni poctu folikulov >10 mm a ich TIA folikularnej
tekutiny. Podobny obraz sme zistili po podani kombi-
ndcie 750 IU PMSG a za 24 h 750 IU hCG v Case
usmrcovania oviec (162 h od podania PMSG), co sa
tyka poctu folikulov 5§ az 10 mm a ich TIA FT. ale
zvySenie poctu folikulov >10 mm bolo Statisticky vy-
znamné (p < 0,01) oproti PMSG samotnému, zatial Co
zmeny TIA FT tychto folikulov boli nesignifikantné.
Ked sme antisergénom skratili dobu posobenia PMSG
(zo 164 na 68 h) a sucasne hCG (zo 140 na 44 h),
prejavilo sa to nesignifikantnymi zmenami poctov foli-
kulov kategorie 5 az 10 mm aj >10 mm a TIA FT
folikulov § az 10 mm. Folikularna tekutina folikulov
viicsich ako 10 mm mala Statisticky vyznamne nizlie
TIA FT (p < 0.05) po antisergone. Stimulacia 400 TU
FSH sa prejavila Statisticky vyznamnym zvySenim poc-
tov folikulov 5 az 10 mm (p < 0,001) s niz§imi hodno-
tami TIA FT (p < 0,01) oproti stimulacii PMSG. Zvy-
Sente poctov ovulacii bolo Statisticky nevyznamné pre

1. Priemerné pocty prominujucich folikulov a zlltych tehesok na ovarium a TIA kevaej plazmy a folikuldrnej tekutiny po superovalacnych

stimulaciach
superovulation stimulations

Average counts of prominating follicles and corpus luteum on ovarium and TIA of blood plasma and follicular fluid after

Krv? Folikuly* CL

SkupinuI <5 mm 510 mm >10 mm

TIA KP (%) pocty® pocty TIA FT (%) pocty TIA FT (%) polty
1. Kontrola® 4529 £ 1325| 7.62+3S 162+ 193 | 549+ 103 - - 0.6 0.6
Intakiné¢ n=52 n=_8 n=3 n=12 n=_8 - n=_8
1. PMSG 62,62 % 12.1 6.62 %53 03709 | 58353 037 +£0.7 64,37 £ 3.5 20619
1 000 1U n=37 n=48 n=38 n=28 n=38 n=3 n=3_
1. PMSG + As 5588 £ 15.28| 1163 02504 | S198+75 125+ 04 61.1 £7.3 1.7 %13
1 000 1U + 3 ml n=135 n=4 n=4 n=7 n=4 m=: n=4
IV. HCG 56.37 £ 14.5 65+ 34 06206 | 67.88+£23 0.5 %08 70,13 £ 6.6 0,12 %03
1 000 U =38 n=3y n=38 =3 n=3 n=4 n=4_
V. PMSG + HCG SL46 £ 13.0 7.0 x4 05£0.7 6695 £ 5.8 2,16 209 69,49 £ 59 116 £ 09
750 + 750 1U n =40 n=0 n=06 n=3 n=06 n=12 n=06
VI. PMSG + HCG + As | 49.52 +7.79 3.6 +47 08712 | 642473 137 £ 0.8 62,3 £ 87 20242
750 + 750 1U + S ml n=41 n=28 n=_8 n=06 n=38 n=1l n=3y
VIIL. FSH S4.16 £ 11.9 28 +4.6 925146 | 4191+ 144 - - 125 2 3.5
400 1U. frakcionované? n =47 n=48 n=8 n=74 n=28 - n=2_8

n = pocty vySetrenych ovirii (folikulov) krvnych vzoriek — counts of examined ovares (follicles) of blood samples

1 2 3 s 4 S 0
group. “control. “fractionated, “blood. "follicles. “counts
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20 I

K PMSG PMSG+As hCG PMSG+hCG PMSG FSH
+hCG+As

EZZsmm [ 15-10mm XN10 mm

1. Priemerné pocty prominujicich folikulov a zltych tehesok na ovarium: os 1 = druh superovulacne) stimulicie. os v = pricimerné pocty
folikulov kategorie do S mm. 5 az 10 mm a nad 10 mm - Average counts of prominating follicles and corpus lutcum into ovarium: v axis =
type of superovulation stimulation, y axis = average counts of follicles of the category to S mm, 5-10 mm and over 10 mm

80 -
60 I
=
40
20 H
i
I
0 |
K PMSG PMSG+As hCG PMSG+hCG PMSG FSH
+hCG+As

ke [ 15-10 mm

10 mm

2. Trypsin-inhibi¢né aktivity (TIA) krvnej plazmy (KP) a folikularnej tekutiny folikulov Kategorie S az 10 mm a nad 10 mm: os 1 = druh
superovulaénej stimulicie, os y = TIA v % - Trypsin-inhibitory activities (TIA) of blood plasma (KP) and follicular fluid of follicles of the
category 5—-10 mm and over 10 mm; x axis = type of superovulation stimulation. v axis = TIA in %

znacne individudlne ovulaéné odpovede na superovu- Z dosiahnutych vysledkov stanoveni katecholaminov
la¢né stimuldcie (jedna ovca zo Styroch pokusnych ma-  vyplyva, Ze najniZsie priemern¢ koncentracie dosahuje vo
la 10 ovulacii, ostatné Ziadnu). Po superovulacnej sti-  folikularnej tekutine epinefrin (obr. 3). Koncentricie do-
mulacii 400 IU FSH sa nevytvorili ziadne folikuly  paminu a norepinefrinu sa menili v zavislosti od pouZi-
vicsie ako 10 mm. tej superovulaénej stimuldcie. Aplikicia PMSG sposo-
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[
B I PO
PMSG+hCG PMSG
+hCG+As
[ Tepinefrin [l Dopamin Norepinefrin

3. Priemerné hodnoty epinefrinu, dopaminu a norepinefrinu vo folikularnej tekutine; os x = druh superovulacnej stimuldcie, os y = koncen-
tricie EPI, DA, NE v pmol/ml, v aritmetickych priemeroch + S, E. M. — Average values of epinephrine, dopamine and noreprinephrine in
follicular fluid; x axis = type of superovulation stimulation, y axis = concentration of EPI, DA, NE in pmol/ml, in arithmetic means + S.E.M.

buje pokles hladin dopaminu (zo 7.321 + 0,520 na 2,9
+ 0,170) vo folikularnej tekutine (p < 0,01). Podobny
trend je mozné zaznamenal 1 u epinefrinu (p < 0,05).
Hladiny norcpinefrinu sa po podani PMSG zvySuju
z 6,082 + 0,72 0 na 7,954 + 0,628 pmol/l. Po podani
PMSG a Antisergonu dochadza k vyrovnaniu hladiny
epinefrinu a dopaminu na trovei kontrolnej skupiny.
Aplikacia hCG po PMSG ma na hladiny katecholami-
nov vo folikuldarnej tekutine odlisny acinok, hladiny
katecholaminov sa v porovnani s kontrolnou skupinou
zvySuju signifikantne u dopaminu (p < 0,05). Posobe-
nie As po stimuldcii PMSG + hCG signifikantne neme-
ni hladiny epinefrinu a norepinefrinu, ale sposobuje ich
zvy$enie u dopaminu (p < 0,05). Po aplikacii FSH sme
zaznamenali signifikantny vzostup (p < 001) hladiny
dopaminu a norepinefrinu (p < 0,01) vo folikuldrnej
tekutine oviec, nesignifikantny vzostup sme pozorovali
i v koncentraciach epinefrinu.

DISKUSIA

Proteolytické aktivity sa zucCastiuja na dejoch savi-
siacich v oviridch s dozrievanim folikulov (Pellicer
ai, 1988; Besnard a i, 1990; Spitzer a i,
1996), pri ovuliciach (Murdoch, 1985; Cajan-
der, 1989; Tsafriri ai., 1989) a pri premene foli-
kuldrneho tkaniva na lutedlne (Jones a i., 1988;
Vassalli ai., 1991).

Protedzy serinového typu, akymi su plazmin a plaz-
minogén aktivator a ich inhibitory, si syntetizované
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a sekretované pod kontrolou gonadotropinov a spolu
so steroidmi aj celym radom latok endokrinného, imu-
nitného aj nervového systému. Zacastiuju sa nielen pri
ovulaciach, ale Knecht (1988) predpoklada ich
ucast aj v skorSich vyvojovych fazach ovarialnych fo-
likulov. Gonadotropiny stimuluji enzymovi aktivitu
tkanivového plazminogénového aktivatora (tPA) bu-
niek granuldzy krys zvySenim bunkovej koncentracie
tPA mRNA (Ny ai., 1987), prave tak, ako moduluji
aktivitu Specifického PA inhibitora (PAI) - Ny a i
(1985).

Zistenie vysSich hladin trypsin inhibiénych aktivit
(TIA) vo FT folikulov viicSich ako 10 mm by mohlo
naznacovat aj ich zvySent produkciu v Case 144 az
168 h po superovulacnych stimulaciach, najmid po pre-
pardtoch s vy3§im podiclom LH zlozky. Uginok zme-
neného pomeru FSH : LH v preparatoch PMSG a hCG
sa po naslednom podani antisergénu prejavil nielen od-
lisnymi zmenami priemernych hodnét TIA FT a KP
a pomeru priemernych poctov folikulov § az 10 mm
mernych hodnét dopaminu a norepinefrinu. Plazmino-
gén-plazminovy systém najnovsie je uznavany ako zod-
povedny za regulacie fyziologickych situdcii, akymi st
fibrinolyticky systém, ale aj migracia bunick, prestavba
a deStrukcia tkaniv, implantacia embrya a ovulacie vra-
tane obratu extraceluldrnej matrix a aktivacie latent-
nych foriem niektorych rastovych faktorov (Cajan-
der ai., 1989; Vassalli ai., 1991).

Inzulinu podobné rastové faktory (IGF) prave tak
ako ich vizobné proteiny (IGFBP) sa produkované
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ovaridlnymi bunkami. Proteolyza uvoliiujica tieto ras-
tové faktory moze ich oddelovat pre synergizmus s go-
nadotropinami, alebo limitovat bioiogickui inhibi¢nu
aktivitu IGFBP-3. Toto posobenie ma za nasledok sti-
mulaciu folikularneho dozrievania. U oviec je rast ovari-
alnych folikulov charakterizovany zvySovanim IGFBP-3
a zniZzovanim hladin intrafolikularnych a IGFBP men-
Sich ako 40 kDa (IGFBP-2,4,5). Naopak folikularna
atrézia suvisi so znizovanim IGFBP-3 a zna¢nym zvy-
Sovanim hladin IGFBP men$ich ako 40 kDa. Bes-
nard a i. (1996) aby zistili, ¢i uvadzané zmeny su
sposobované protedazami, inkubovali folikularnu tekuti-
nu (FT) z folikulov roznej velkosti a stupia atrézie
s Tudskymi IGFBP-2,3,4 alebo 5. Zistili, Ze zmeny kon-
centracii IGFBP pocas rastu su skutocne spdsobované
Ciastocne proteolyzou.

Podla naSich skorSich zisteni (Molnarova ai,
1991, 1992) sa inhibi¢né aktivity serinovych proteaz
(trypsin modelova serinova protedza) v krvnej plazme
oviec menia v priebehu ovaridlneho cyklu prirodzené-
ho aj po stimulaciach k superovulaciam a tieto zmeny
st ovplyviované druhom pouZitych prepardtov. Mozu
ovplyviiovat proteolytické aktivity folikuldrnej tekuti-
ny najmi v predovulacnej faze, kedy sa membréna fo-
likulu stava priepustnejSia aj pre makromolekuly krvnej
plazmy (0, makroglobulin). PouZitie preparatov s pre-
vahou FSH zlozky na stimulaciu ovarii prindSa pozitiv-
nejSie vysledky, avSak je pricnejSie, vyzaduje frakcio-
nované podavanie. Jednorazové pouzitie sérovych
gonadotropinov (PMSG) je z tohto hladiska vyhodnej-
Sie, ale prinaSa niektoré problémy. Bouters a1
(1983) opisuji predizené priznaky ruje kriav po stimu-
lacii PMSG, ktoré autori timili podavanim anti-PMSG
séra. Odporucili podat toto antisérum priblizne 60 h po
podani PGF,a (t. j. asi 12 h po zacati ruje). NeskorSie
podanie malo mensi efekt na skratenie dlzky ruje, skor-
Sie zniZovalo poéty ovulacii. To podporuje naSe ziste-
nia, Ze podanie antisergénu 68 hodin po PMSG nezvy-
Silo signifikantne pocty ovuldcii a navySe nezabranilo
vytvéraniu folikulov va¢sich ako 10 mm. Tieto folikuly
mali vy$Sie priemerné trypsin inhibi¢né aktivity (TIA)
ako prominujice folikuly po stimulacii FSH (Molna-
rova ai., 1991).

Koncentracia bielkovin vo folikularnej tekutine (FT)
bola niz$ia oproti krvnej plazme (KP) kontrolnych
oviec (p < 0,001) a tvorila priemerne 62,72 % hodndt.
Stimuléacia 1 000 IU PMSG zvySovala koncentraciu
bielkovin vo FT (p < 0,05), ¢o znamenalo 85,03 %
hodnét KP. Antisergén podany 68 h po PMSG spdsobil
dalsie zvySenie koncentracie bielkovin vo FT (p <
0,01) a tie sa pribliZili hodnotdm v KP - 96,59 %. Po-
dobnu situdciu sme zaznamenali po stimuldcii PMSG
+ hCG, kde zvysenie vo FT bolo v priemere na 85.7 %
hodnd6t KP a Antisergdn zvysil hladinu vyznamnosti na
p < 0,001, ¢o znamenalo zvySenie na 114,28 % hodnot
bielkovin KP (nepublikované vysledky). Tieto kvanti-
tativne, ale aj kvalitativne, zmeny bielkovinového zlo-
Zenia folikuldrnej tekutiny méZu negativne ovplyviio-
vat kvalitu ov¢ich oocytov, ako to opisuju Moor ai.
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(1985). ZvySena produkcia sterotdov a naymi sckrécia
estrogénov (E,) po osetreni PMSG oproti FSH sposo-
buje pred¢asni aktiviciu jadrovej membrany oocytu,
¢o moze mat za nasledok zmenené zastipenie protei-
nov v oocyte a sekrétoch pohlavného aparatu. Kedze
bunky téky a granul6zy funkcne kooperuju pri sekrécii
E, do perifolikularncho priestoru mézu zmeny sprevi-
dzajuce atrézie folikulov, ked je morfologicky intaktna
len vrstva téky, sposobil zmeny na E, zavislého intra-
folikularneho regulaéného mechanizmu (Zimmer-
mann ai., 1989).

Oikawa a Hsuch (1989) vyslovuji moznost
parakrinnej ulohy B-adrenergickych agensov na induk-
ciu tkanivového typu plazminogénového aktivitora
(tPA) v bunkach granulozy krys. Predpokladaju exi-
stenciu intraovaridlneho adrenergického regulacného
mechanizmu pre tito déleZiti protedzu, zucastiujucu
sa v celom rade biologickych procesov vyZzadujucich
prestavbu pri raste tkaniv spojent s degradaciou intra-
celuldrnej matrix. Ulohu ovaridlnych katecholaminov
v ovariach (CA) opisal ¢iastoéne Al-Gubory a i
(1987.). Je mozné predpokladat, ze ovarialne CA sa
podielaji na vzostupe ¢-AMP a modulécii steroidoge-
nézy (Bahr a Ben-Jonathan, 1981; Fernan-
dez-Pardal a i, 1986), na zmene krvného toku
v ovariach a maternici (Bahr a Ben-Jonathan,
1985) a na reguldcii sekrécie progesteronu (Adashi
a Hsuech, 1981). Fernandez-Pardal a 1.
(1986) predpokladaji, ze norepinefrin je dominantnym
neurotransmiterom pre tvorbu zltého telieska. Viac no-
repinefrinu obsahuje theca interna, menej bunky granu-
162y a folikuldrna tekutina (A1-Gubory ai. 1987).
Norepinefrin pocas estrilneho cyklu vykazuje v ova-
riach vyrazne zmeny (Adashi a Hsueh, 198]).
Velmi nizke hladiny katecholaminov vo folikuldrnej
tekutine boli pozorované v skorom proestre potkanov
(Bahr a Ben-Jonathan, 1981) a oSipanych
(Fernandez-Pardal ai., 1986). Vychytavanie ra-
dioaktivne znaceneho dopaminu (DA) a norepinefrinu
(NE) a aktivita syntetizujiceho enzymu dopamin-f-
-hydroxylazy bola niz8ia v proestre neZ v diestre. Kon-
centracie NE v preovulacnych folikuloch oSipanych su
nickolkonédsobne vysSie ako v novovytvorenom Zltom
teliesku (Arbogast ai. 1987). Ovdria su schopné
syntetizoval NE a DA v zavislosti od aktivity tyrozin-
-B-hydroxylazy, enzymu, ktory predstavuje limitujdci
faktor v biosyntéze katecholaminov. Predpoklada sa,
ze ovaridlna steroidogenéza je kontrolovana nielen hy-
pofyzarnymi gonadotropinmi, ale aj adrenergickou
ovaridlnou inervaciou (Adashi a Hsueh, 1981).

V nam dostupnej literatdre je len malo udajov
o vplyve superovulaénych hormondlnych preparatov na
hladiny folikularnych CA (Bahr a Ben-Jonat-
han, 1985; Bodis a1, 1983). Z naSich vysledkov
vyplyva, Ze ucinok jednotlivych hormonalnych prepa-
ratov pouzitych v experimente na hladiny katecholami-
nov vo folikularnej tekutine oviec je rozdielny. Signi-
fikantné zniZenie hladin DA (p < 0,01) a EPI (p < 0,05)
sme pozorovali vo folikulirnej tekutine po podani
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PMSG. Norepinelrin nevykazoval po stimulacii PMSG
vyraznejSic zmeny. Anti-PMSG sérum (Antisergon)
potlacuje hyperestrogenizaciu (Petr ai., 1991) a Cias-
toéne upravuje znizené hladiny CA na droven kontrol-
nych hodndt. Po hormonalnej stimulacii PMSG a hCG,
resp. uvedenou kombindciou s Antisergénom nedochi-
dza k vyraznej§im zmenam CA vo folikularnej tekutine
oviec. Superovulacny prepardat FSH vyrazne zvySuje
hladiny DA (p < 0.01) a NE (p < 0,001) vo folikularne)
tekutine oviec. Vyrazny vplyv na aktivitu monoamino-
oxidazy. degradacného enzymu (CA) v maternici oviee
sme  pozorovali po aplikacii FSH (Pdastorova
a Viarady. 1994). Po podani PMSG potkanom Ar-
bogast ai. (1987) pozorovali dvojfazové zniZenic
syntézy CA, ¢o zdovodiovali rastom folikulov a ovu-
laciou. Ben-Jonathan a i (1985) zaznamenali
signifikantny dvojfazovy pokles ovaridilnych CA po ap-
likacii PMSG. Podla uvedenych autorov mala na zme-
nu ovaridlnych CA najvyraznejsi uc¢inok aplikacia FSH
v porovnani s inymi preparatmi. Podobny acinok FSH
na zmeny hladin CA i v krvnej plazme oviec sme opi-
sali my v predchadzajucich pracach (Pastorova
a Varady. 1993). V centrdlnych regulacnych oblas-
tiach reprodukcic oviee — v hypotalame (area preopti-
ca, eminentia mediana) a v hypotyze sme naopak za-
znamenali vyraznej$i vplyv PMSG oproti LH na zmeny
koncentracii katecholaminov (Pastorova a i.
1994). Neurosekre¢né Struktiry z oblasti medidlneho
hypotalamu (NARC) boli mierne stimulované k zvyse-
nej tvorbe neurosckre¢ného materialu celularneho aj
extracelularneho po podani hCG + PMSG. podanie An-
tisergonu po tejto kombinden stimulacie mierne timilo
(Stanikova ai., 1991) Pri porovnani u¢inkov FSH
a PMSG na velkost objemu bunkovych jadier v medial-
nom hypotalame (NARC) (Stanikovi ai. 1989)
pozorovali po podani FSH zvicSenie tychto Struktir,
ale po podani PMSG také vyrazné zmeny nepozorovali.
Toto mohlo byt sposobené i pomalSim odbuiravanim
sérovych gonadotropinov v organizme v porovnani
s FSH, ktorého polcas biologického rozpadu je kritky.

Podla tychto aj naSich zisteni mozZno sa domnievat.,
ze po superovulacnych stimuldciach oviec niclen zme-
ny gonadotropnych hormonov, ale aj zmenené koncen-
tracie inhibitorov serinovych protedaz a katecholovych
aminov vo FT ovirii si odrazom ich tloh pri reguldcii
dozrievania folikulov a ovulicii.
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LAMB FATTENING AND CARCASS CHARACTERISTICS OF
CROATIAN CROSSBRED DAIRY SHEEP

VYKRM JEHNAT A JATECNA HODNOTA KRIZENCU MLECNYCH
OVCI v CHORVATSKU
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ABSTRACT: In the Mediterrancan region of the Republic of Croatia, a programme of genetic creation of domestic dairy
sheep has been carried out. The programme was based on three breeds: autochthonous Istrian Pramenka (IP) and imported
Sardinian (S). as well as East Friesian (EF) breeds. In this paper fattening and slaughtery characteristics of lambs, crossbreds
of the breeds mentioned, have beed investigated. The aim was to check the possibilities of new sheep type in production of
meat which is after milk a secondary product. For the sake of comparison a meat-wool German Domestic Merino breed
(GDM) was also introduced in the investigation. In total 40 male lambs were included in the trial. They were weaned at the
age of 36 days and after that fattening period followed until the age of 71 days when the lambs were slaughtered. The IPS x EF
and IPS x GDM crossbred lambs manifested approximately similar level of average daily weight gain (297 g and 299 g, respec-
tively) being statistically significantly higher (P < 0.05) compared to the level of the same characteristic in lambs of
IPS x S genotype. During fattening period the lambs of the first two genotypes manifested also a lower NU (nutrition units)
consumption for | kg of weight gain. At the same time it was established that fattening, based exclusively on the nutrition
with concentrate and hay. should not be carried out longer than average age of lambs of 60 days. Slaughtery efficiency as
well as most of the measures of body development were in the lambs with IPS x EF and IPS x GDM genotypes about equal
and generally on the higher level compared to the lambs with IPS x S genotype. The established indicate the justification of
using of the East Frisian breed (EF), which in the programme of genetic creation of dairy sheep, should contribute not only
to increase the milking capacity but also to meat production as a secondary product.

sheep; crossbreeding: lamb-fattening; carcass

ABSTRAKT: Ve stiedomofské oblasti Chorvatské republiky byl uskute¢nén program kfiZeni tii plemen ovci mlééného typu:
mistniho plemene istrijské Pramenky (IP), dovezené ovce sardinské (S) a ovee vychodotriské (EF). Pro srovnini byly
v programu pouZity i ovee plemene némecké domdci merino (GDM) s uZitkovosti maso-vina. U kfiZenci uvedenych plemen
byly sledoviny ukazatele uzitkovosti a jate¢né hodnoty s cilem otestovat schopnosti novych typi ovee v masné produkcei. Do
pokusu bylo zafazeno 40 berdnki. Jehiiata byla odstavena ve véku 36 dni a po zafazeni do vykrmu poraZena ve véku 71 dni.
Kfizenci IPS x EF a IPS x GDM vykizali stejny pramérny denni pfiristek hmotnosti (297, resp. 299 g), ktery v3ak byl
statisticky vyznamné vy$S§i (P < 0,05) neZ u kiizenct IPS x S. Téchto vysSich prirastkit hmotnosti bylo dosaZeno pii niZsi
spotfebé Zivin (NU/kg pfirdstku) neZz u genotypu IPS x S. Vykrm jehiiat s pouZitim jadrného krmiva a sena by mél byt
ukoncen do dosazeni primérného véku 60 dni. Zapojeni plemene EF do programu genetické tvorby mlécnych ovei miZe
ziejmé piispét ke zvySeni jak mlécnosti, tak produkce masa.

ovee; kfizeni: vykrm jehnat; jate¢né télo

INTRODUCTION sheep - the breed of Istrian Pramenka (IP) and rams of
the imported dairy breeds — Sardinian (S) and East Frie-

Having an objective to create a domestic sheep of  sian (EF). Until now sheep — crossbreds of F, genera-
dairy type for Mediterranean region of the Republic of  tion (IP x S) have been bred with participation of 25%
Croatia(Mikulec etal. 1992, 1996), a breeding pro-  of the genome of Istrian Pramenka and 75% of the
gramme has been carried out based on autochthonous  genome of Sardinian breed. They have been mated with
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rams of East Friesian breed in order to produce the
sheep — triple breed crossbreds (IPS x EF) — intended
for milk production.

In estimating the economic effects of various cross-
breds developed during the creation of future sheep
type, beside the milk production, the production of
lamb meat occupies a significant position. Tradition-
ally, the sheep — breeders of this areca use to keep
a lamb with a ewe for about 60 days and then the lambs
are separated and sold for slaughtering (weighing be-
tween 15 and 18 kg). After that sheep are milked for
the following three to four months. In order to increase
the quantity of milked milk earlier weaning is more
often practised (Serman etal., 1992). By introducing
the feedstuffs in lambs’ nutrition the traditional routine
of sheep-breeders changes and lambs are fattened to
higher weights (from 20 to 25 kg). Justification of such
procedures can be estimated only by scientific verifica-
tion of the particular factors important for the lambs
fattening and slaughter efficiency. Among those the
most important are: genetic capacity of the various
crossbreds for weight gain, feed conversion, carcass
conformation and live : dead body ratio.

The level of those indicators has been reported for
many, mostly, specialized meat or combined meat-
-wool sheep breeds. Comparatively fewer number of
the quotations relates to dairy breeds and their cross-
breds, respectively — Zivkovié et al. (1981),
Giiney and Biger (1986), Alkass et al. (1987),
Margetin et al. (1993), Paulina et al. (1996).
Zygoyiannis et al. (1996), Hadjipanayio-
tou et al. (1996).

Considering the above-mentioned studies, in this
work we wanted to investigate weight gain and feed
conversion as well as carcass measures and slaughter
efficiency of the three dairy (IP, S, and EF) crossbred
genotypes. Beside that, we were interested in possible
crossbreeding effect by introducing a specific meat-
-wool breed (German Domestic Merino — GDM) whose
rams could be used, in combine programme, for in-
creasing the lamb meat production of the future milk-
-type sheep.

MATERIAL AND METHODS*

For producing the experimental lambs, mothers of
the same genotype — crossbreds of F, generation be-
tween the sheep of Istrian Pramenka and the rams of
Sardinian breed (IP x S) — were used. During the
autumn mating season in 1995, they were divided into
three groups. A ram of Sardinian breed (S) was as-
signed to the first group, a ram of East Friesian breed
(EF) to the second group and a ram of a German Do-
mestic Merino breed (GDM) to the third group. In this
way three experimental groups of lambs differing ac-
cording to the genotype were isolated at lambing: IPS

xS (n=13), IPS x EF (n = 13) and IPS x GDM
(n=14).

Only the lambs of male sex, from the single litter
and not differing in the date of birth for more than five
days were included in the investigation.

The suckling period of the lambs lasted till the av-
erage age of 36 days. Starting from the 14th day of life,
beside the mothers” milk, the lambs were also given the
concentrate composed of maize, soybean grits, fodder
meal, fish meal and premix (vitamin-mineral mixture
for the lambs). For the food mineral analyses “The A-
nalytical Methods for Atomic Absorption Spectro-
photometry™ (Perkin Elmer-1982-) was used. Dry mat-
ter, ashes, crude proteins, crude fat and crude fibres
were determined by the standard Wende method.

The chemical composition of the concentrate is in
Tab. L.

Hay of lucerne was given ad libitum, and its chemi-
cal composition and energy value is in Tab. II.

I. Chemical composition and energy value of the concentrate for
feeding and fattening the lambs

Chemical composition Do
Dry matter 90.0
Crude proteins 18.02
Crude fat 353
Crude fibres 3.89
Ashes 5.63
Ca 0.80
P (total) 0.63
Na 0.25
E (NU/kg)" 1.24

* Oaten nutritive unit

On the weaning day a body mass of each lamb was
recorded. Also from the mother-sheep the quantity of

II. Chemical composition and energy value of hay of lucerne for
feeding and fattening the lambs

Chemical composition e
Dry matter 86.0
Crude proteins 14.0
Crude fibres 230
Ca 1.46
P 0.20
E (NU/kg) 0.46

milked milk was established by a milking machine.
During the fattening period the lambs were housed ac-
cording to the genotype in three separated pens. In each
pen there were feeders for concentrate and hay and
drinkers with water.

*Units of energetic value used in the paper do not comply with the system of feed assessment used currently in the Czech Republic.
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The fattening period lasted 35 days, thus on the day
of slaughtering the lambs were at the average age of
71 days. During that time for cach lamb the increase of
the body mass was measured in the intervals of seven
days. Also, on the day of lambs’ weighing, the con-
sumption of the concentrate consumed for the past
seven days period was established. In the total calcula-
tion of the feed consumed also the consumption of
averagely 1 kg of hay for 1 kg of weight gain was also
taken into consideration. This was based on the quan-
tity of the total consumed hay during the whole pre-
-weaning and fattening period.

On the day of slaughtering lambs’ live body mass
was established. Immediately after carrying out the
slaughtering process, also the warm body mass and the
mass of skin together with fleece was performed. On
the bodies of the slaughtered lambs the following body
measures were taken: the body length I (from the first
cervical vertebrae to the tuber ischii), the body length I
(from the first rib to the tuber ischii), the leg length
(from the hip to the place of cutting the distal part of
the extremity), the leg volume (on the widest part) and
the chest volume (behind the shoulder-blade on the nar-
rowest part).

The statistical significance of the differences noted
for particular characteristics among the lambs with dif-
ferent genotypes was tested by a One-Way Analysis of
Variance (Statgraphics-statistical graphics system-ver-
sion 4.0).

RESULTS AND DISCUSSION

Weight gain and feed consumption for a kilogram
of weight gain

The lambs’ average body mass and the feed con-
sumption for kg of weight gain during fattening period
are shown in Tab. 111

The birth masses of all three lamb genotypes varied
in a relatively narrow range from 4.24 kg (IPS x S) to
4.42 kg (IPS x GDM). In comparison to the data of 3.0
kg that was established for the same characteristic in
thoroughbred Istrian breed by Rako (1957), a rela-
tively large increase of the lambs’ birth mass can be
noticed. This has a positive impact not only to a higher
lambs” surviving rate and their further growth, but also
to the milking capacity of their mothers (Paulina et
al. 1996).

At the time of weaning (36th day), lambs with geno-
types IPS x EF and IPS x GDM manifested approxi-
mately the same body mass (16.39 and 16.65 kg) being
statistically significantly (P < 0.01) higher than the
body mass of lambs with genotype IPS x S (13.99 kg).
In that period the lambs with the first two genotypes
obtained an absolute gain of 12.07 and 12.23 kg, re-
spectively or 23-25% higher as compared to the gain
of lambs with IPS x S genotype. Trying to investigate
whether the lambs™ higher gain could be explained by
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larger quantity of suckled milk, on the day of weaning
we have controlled their mother’s daily milking capac-
ity. According to that the consumption of milk for 1 kg
of gain was calculated in regard to a daily weight gain.
The results are shown in Tab. V.

In the suckling period the lambs with IPS x EF and
IPS x GDM genotypes achieved the average daily gain
of 345 and 349 grams respectively, or 66 to 70 grams
more in comparison with the lambs with IPS x S geno-
type. This is a statistically significantly (P < 0.01)
higher gain for about 25% which, considering the rela-
tively small differences in the quantity of suckled milk,
could be explained by better capacity for growth and
feed efficiency. More certain proof for the stated
should be verified by measuring the quantity of the
consumed concentrate and hay which the lambs con-
sumed together with mothers™ milk from the 14th day
of age.

The similar relations between genotypes were estab-
lished also during the period of fattening (Tab. III). At
the beginning of fattening (36th day) the lambs with
IPS x EF and IPS x GDM genotypes had approximately
the same body mass of 16.39 and 16.65 kg, respec-
tively. At the end of fattening (71st day) the very same
lambs obtained the mass of 25.43 and 25.66 kg, respec-
tively, which means that in 35 days of fattening they
obtained an absolute weight gain of 9.04 and 9.01 kg,
respectively. In the same period the lambs with IPS x
S genotype obtained statistically significantly (P <
0.05) lower absolute gain of 7.75 kg, since they had
started fattening with the mass of 13.99 kg and ended
it with 21.74 kg.

The average daily weight gain of the lambs for the
period of suckling, fattening and for the whole period
from birth till the end of fattening is shown in Tab. V.

During the suckling period the lambs obtained from
26% (IPS x S) to about 35% (IPS x EF and IPS x
GDM) higher average daily weight gain as compared
to fattening period.

In both periods as in total, the lambs of (EF) and
(GDM) fathers manifested statistically significantly (P
< 0.05) higher daily gain as compared to the lambs of
(S) father. The difference during suckling was about
25%. during fattening about 16% and for the whole
investigated period about 21%, respectively.

The dynamics of gain and feed consumption in the
fattening period was monitored in the intervals of seven
days. As it is shown in Table III and in Figures I and 2,
the lambs of all three genotypes manifested the increase
of gain and feed consumption till the third week of
fattening (50-57 days of age). After that the weight
gain manifested decrease while feed consumption for |
kg of gain showed an abrupt increase, particularly in
the last week. Regardless the specificities in the par-
ticular genotypes, as for example in IPS x EF lambs
which manifested the highest gain and lowest feed con-
sumption during the largest period of fattening, a gen-
eral conclusion imposes that fattening should be tem-
porally limited till the average age of about 60 days.
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111. Body mass and feed consumption for | kg of weight gain during fattening period

Lamb genotype

Age Indicaior IPS x S IPS x EF IPS x GDM
(n=13) n=13) (n=14)
x=4.24 x =432 =442

Ist day Body mass (kg)
§=0.70 =095 v =047

Sihd o k x=13.99 16.65"

36th day ody mass (kg) s=201 s=193

5 Bod . x=1516 18.34""
Sk ey s () 52233 =25
Concentrate (kg) 1.45 1.04
Consumed for | kg
36-43th day of weight gain N. u. 227 1.76
Crude proteins (g) 401 327
1=1691 r=19.92" x=2041"
50th day Body mass (kg)
§=261 s=339 s=284
Concentrate (kg) 2.11 1.51 1.72
Consumed for | kg
43-50th day of weight gain N. w 310 235 2.61
Crude proteins (g) 520 412 450
=193 x=2236 X=12269"
57th day Body mass (kg) B . 31
Concentrate (kg) 234 222 2:1%
Consumed for | kg
A0=57thiday of weight gain N.u. 3.39 324 315
Crude proteins (g) 561 54( 527
¥=12083 X=12444" ¥=2473"
64th day Body mass (kg)
s =300 y = 3.80 y=3.61
Concentrate (kg) 230 1.84 1.63
Consumed for | kg
57-64th day of weight gain N. u. 334 2.76 2.50
Crude proteins (g) 554 471 433
=214 1= 2543 X =25.66"
71st day Body mass (kg)
¢ =3.08 __s=376 ) s =3.62
" Concentrate (kg) 4.03 333 3.03
Consumed for | kg
64-71st day of weight gain N. u. 5.50 462 5.00
Crude proteins (g) 865 739 793

On an average Concentrate (kg) 234 1.99 1.88

for the whole Cf""s“.“‘:ld ford e | i, 339 295 281

fattening OUEER BN .

Crude proteins (g) 561 498 478

* P < 0.05 ** P <0.0l; x = mean; s = standard deviation

IV. Milking capacity of mothers, quantity of suckled milk and milk consumption for | kg of weight gain of lambs until weaning

Indicator Lath genotype
IPS x S IPS x EF IPS x GDM
> wntee 2 ¥= 152 x =206 =198
Daily milking capacity of mothers )
=023 y=0.36
Suckled milk in total (1) 67.2 72.1 69.3
A dail . (© =279 X = 345%* X = 349%*
verage daily gain
2 ofi £ s =40.2 £=569 5 =405
Milk consumption (1) for kg of gain 69 6.0 5.7

* P<0.01

This applies to the specific conditions of fattening with
concentrate and hay. Possible extending of fattening
period should be checked, esspecially on the basis of
pasture utilization in lambs’ feeding.
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Lambs’ carcass measures and slaughter efficiency

After carrying out the slaughtery process by which
skin with fleece, internal organs (except kidneys) and
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V. Average daily gain (g) of lambs with different genotypes

; Lamb genotype
Period
IPSx S | IPS x EF | IPS x GDM
Suckling (1-35th day) 279 345 349
Fattening (36-7Ist day) 221 258 257
Total (1-71st day) 246 297 299

VI. Rendement and development of particular parts of the bodies of
the lambs slaughtered

Lamb genotype

Indicator

IPS x S |IPS x EF l(;gr:l
Rendement (%) 52.6 537 55.0
Weight of skin and fleece (kg) 25 238 30
Body length | (cm) | 787 82.7 82.8
Body length 11 (cm) 66.8 65.0 69.3
Chest volume (cm) 62.5 61.2 62.0
Leg length (cm)| 452 477 483
Leg volume (cm) [ 353 363 383

distal parts of the extremities (from hock downwards)
were removed, some carcass measures were taken and
slaughtery efficiency calculated.

From the results showed in Tab. VI and from the
Fig. 3, it can be seen that the carcasses of the lambs
with IPS x EF and IPS x GDM genotypes were gene-
rally better developed as compared to carcasses of IPS
x S lambs.

Here stood out the positive influence of the fathers
of GDM breed, whose lambs dominated by the marked-
ness of their body length I (4.1 cm or for about 5%
longer as compared to IPS x S) and body length II
(4.3 cm or for about 7% longer as compared to IPS x
EF). In the lambs of that genotype the measures of legs
were also the most prominent. Averagely, they ex-
ceeded for about 3 ¢cm (7-8%) the markedness of the
same measures in IPS x S lambs. Relatively the small-
est differences among the genotypes showed the meas-
ures of chest volume varying in the range from 61.2
(IPS x EF) to 62.5 cm (IPS x S).

By the level of markedness, slaughtery efficiency
showed the same relations among the genotypes. The
genotype IPS x GDM dominated with 55.0%, being
2.4% more as compared to the same indicator estab-
lished in the lambs with IPS x S genotype. Despite the
limited number of investigations which could be used
for comparing our results, it can be stated that the
values of slaughtery efficiency are generally rather
high. This is supported by the quotations of Zivkovié
et al. (1981) who found the slaughtery efficiency of
43-44% for the most strains of Croatian sheep breeds.

However, the results of this investigation should be
considered in the scope of genetic creation of Croatian
dairy sheep. We wanted to check the properties of male
lambs developed on the current stage of crossbreeding
between autochthonous Istrian Pramenka with the Sar-
dinian and East Friesian rams, respectively. At the
same time, beside these two dairy breeds, the ram of
German meat-wool type was introduced for compari-

350 1. Average daily gain of lambs during fatten-
300 A ing period
250
200
o 160
100
50
0 —_—
36.-43. 43.-50. 50.-57. 57.-84. 64.-71.
Fattening period in days
—@—PSxS —=—IPSXEF —@—IPSxGDM
5.5 2. Nutritive units consumption for | kg of gain
4 : of lambs during fattening period
4
3.6
3
N.u 2.5
2
1.5
1
0.6
0
36.-43. 43.-60. 50.-57. 57.-64. 64.-71.
Fattening period in days
—@—IPSxS —=—|IPSXEF —@—IPSxGDM
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3. Lamb carcass from three diftferent genotypes (from left to nglt
[PS x S, IPS x GDM and IPS « EF)

son. Althought this breed 1s not in breeding program
for dairy sheep we wanted to investigate 1ts” influence
on lambs® fattening abilities and slaughtering effi
ciency. It this influence i1s positive. German Domestic
Merino breed. which is primarily imported for improy
ing meat and wool productivity of sheep raised in con
tinental part of Croatia, could be used for improving
meat productivity in populations of milk sheep. This 1s
meant only for commercial (not breeding) sheep whose
lambs are in 100% raised for slaughtering

The results obtained for three compared breeds give
the priority to East Friesian breed. The male progeny
of this breed obtained significantly better results as
compared to the progeny of the parallel dairy breed
(Sardinian) and approximately the same results as com-

pared to the progeny of a meat-wool breed (GDM)

I'his justifies the usage ol this breed in the genetic
creation of domestic dairy sheep [rom which. beside
milk. a high yiclds of meat as a secondary product

could also be expected
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LYMPHOCYTIC THYROIDITIS IN BEAGLE DOGS IN A BREEDING
COLONY: FINDINGS OF SERUM AUTOANTIBODIES

LYMFOCYTARNI THYREOIDITIS PSU PLEMENE BEAGLE V CHOVNE
KOLONII: NALEZY SEROVYCH AUTOPROTILATEK

L. Vajner

Institute of Histology and Embryology, 2nd Faculty of Medicine, Charles University,
Praha, Czech Republic

ABSTRACT: Three serum autoantibodies against antigens of the thyroid gland were detected by the indirect immunofluo-
rescence in a Beagle dog breeding colony. The anti-thyroglobulin autoantibody was present in 10.0%, the anti-microsomal
antigen autoantibody was present in 24.6%, and the anti-nuclear substance autoantibody in 10.8% of examined sera, respec-
tively. Only the presence of anti-thyroglobulin autoantibodies could be correlated with histologic findings of the lymphocytic
thyroiditis in the same colony.

lymphocytic thyroiditis; serum autoantibodies; indirect immunofluorescence; Beagle dog

ABSTRAKT: V chovné kolonii psii plemene beagle byl metodou nepfimé fluorescence zjistén vyskyt tfi sérovych autopro-
tilitek proti antigeniim $titné Zldzy. Protilitka proti thyreoglobulinu byla nalezena u 10,0 %, protilatka proti mikrosomalnimu
antigenu byla zjiSténa u 24,6 % a protilitka proti jadern¢ substanci u 10,8 % vy3etienych sér. Do souvislosti s histologickym
nilezem lymfocytarni thyreoiditidy ve stejné chovné kolonii |ze uvést pouze nilez sérové autoprotilatky proti thyreoglobulinu.

lymfocytarni thyreoiditis; sérové autoprotilatky; nepfima imunofluorescence; pes beagle

INTRODUCTION

The methods of diagnosing the serum autoantibody
in lymphocytic thyroiditis (LT) of dogs were studied
by Mizejewski etal (1971). Together with immu-
nological methods, they also used the method of indirect
immunofluorescence. Nozicka (1991) introduced the
term ,histoserology* for such a method. This method
was the only to reveal all the antibodies simultane-
ously. In the study by Mizejewski etal. (1971), it
was possible to reveal the presence of serum antibodies
against both the thyroglobulin (TgAb) and the microso-
mal antigen (MiAb, thyroidal peroxidase TPOAb), and
the anti-second colloidal antigen antibody (CA-2Ab).
The presence of TgAb was manifested within follicles as
a ,cracked mirror* fluorescent pattern, CA-2Ab evidenced
as a diffuse fluorescence. Gosselin et al. (1982) sub-
stantiated the previous findings by identifying circulating
autoantibodies using various immunological methods.

Weetman (1990) described that human thyroglobu-
lin (Tg) and thyroidal peroxidase (TPO) share a common
epitope. On the other hand, Ruf et al. (1994) revealed
the bispecific autoantibody against both Tg and TPO oc-
curred in patients with Hashimoto’s thyroiditis.
McLachlan etal (1990) studying the pathogenesis
of LT implied that the autoantibodies against TPO play
a crucial role in man, but only a minor role in animals.

Vet. Med. - Czech, 42, 1997 (11): 333-338

In dogs this fact was confirmed by Thacker et al.
(1995). These authors gave evidence that the serum
anti-TPO autoantibodies occurred independent of LT
occurrence in dogs.

MATERIAL AND METHODS

Numbers of autopsied and histopathologically exam-
ined and/or histoserologically examined young and adult
animals from a semi-closed Beagle dog breeding colony
are presented in Tab. I. This group is the same as de-
scribed in our previous study (Vajner et al, 1997).

Since period B, the blood sera of autopsied dogs
were collected for the immunofluorescence examina-
tion. Each sample was taken from the last collection
before euthanasia. The sera of dogs which had died spon-
taneously were not taken post mortem. Before the im-
munofluorescence examination, each sample was stored
frozen at =30 °C in a glass test tube with a rubber plug
at least for one month.

During period B, serum samples were obtained oc-
casionally from 48.4% of the autopsied animals (49.2%
of males, 47.8% of females). Thus this period served
for a preliminary study only.

During period C, we collected serum samples from
94.5% of autopsied animals (93.8% of males, 95.2% of
females).
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L. Autopsied and histopathologically exammed and/or histoserologicall
breeding colony
‘ Histopaihologicail
H Total Males

Total A + B + C (I8 years) 2238 1 079
l‘ Penod A (11 years) 1294 640
| Period B (5 years) 66Y 309
“ Period C (2 years) ‘ 275 130
1‘ Subtotal B + C (7 years) )44 139

4

The immunohistological evidence of autoantibodies
found in the examined sera was carried out using the
standard two-step immunolluorescence method (N o -
zicka, 1991). As the source ol tissue antigens, we
used 4 um thick cryostat (Minotome Damon) sections
from the canine thyroid gland. For the second step of
the reaction, we used a porcine anti-canine globuline
(SwADog) obtained {from the Department of Microbiolo-
gy of the Rescarch Institute for Pharmacy and Biochemi
stry at Rosice nad Labem, conjugated with fluoresce-
misothiocyanate (FITC). The testing and conjugation
was done by the Institute of Sera and Vaccines (SEVAC)
in Prague. The quality of the fluorescence intensity was
evaluated (0 = negative, + = positive) using a fluores
cence microscope. The quantity was classified only by
conventional means as +. ++. or +++ degrees

The possible mutual dependence between the LT
findings and the presence of serum TgAb and/or MiAb

was tested using the chi-square test

y examimed

v examined young and adult antmals from a seni-closed Beagle dog

|
Females J Total . Vh'nmlci
1159
654 0 ‘ 0 ‘ 0
36() 324 ‘ 152 172
145 260 | 122 { 138
505 S84 ! 274 | 310

RESULTS

Using the indirect immunofluorescence method, three
different serum autoantibodies were revealed and clas-
sified according to their binding patterns. The presence
of the studied autoantibody was always manifested as
the fluorescence of the relevant structures within all the
section.

At first, the characteristic web-like fluorescent pat-
tern was detected within the thyroidal colloid (Figs. 1.
2. 3). This fluorescence pattern was classified to be the
result of the serum TgAb binding. The frequency of
this autoantibody occurrence is shown in Figs. 4 and 5

I'he second fluorescence pattern occurred within the
follicular cpithelia cytoplasm and cell membranes,
sometimes with outstanding nodules in the area of ter-
minal bars (Fig. 2). Such a pattern was related to the
presence of the serum MiAb (TPOAb).

Evidence of serum TgAb +++ positivity (web-like pat
terns within the colloid) and serum MiAb + positivity
SwADog/FITC. 20x
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The third serum autoantibody was bound to the nu-
clei (Fig. 3) and was classified as the antinuclear factor
ANF = ANAb)

All these autoantibodies were (ound either individu-
ly or in various mutual combinations

T'he frequency of autoantibody occurrence 1s shown
in Tab. 11

The carliest findings of the above mentioned auto-
antibodies were revealed during the second half of the

Vet. Med. — Czech, 42,1997 (1) 333-338

2. Evidence of serum MiAb +++ positivity and serum
TgAb + positivity. SwADog/FITC, 20x

3. Evidence of serum ANAb ++ positivity and serum
TgAb + positivity SWADog/FITC, 20x

first year of the animals’ life. The youngest animal was
an 8 months old female with the finding of the serum
TgAb. We stated the distribution of the degree of the
fTuorescence intensity (Figs. 6 and 7). The highest de-
gree was not found in the oldest individuals.

The chi-square test revealed very high probability of
the mutual dependence between the histological finding
of LT (Vajner et al, 1997) and the presence of the
serum TgAb. On the other hand, very low probability
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92.1% 87.8%
4. Occurrence of serum autoantibodies
against Tg (period B)
9% 12.2%
Males Females
N
] AN
Negalive dogs Positive dogs
(of collecled sera)
92%

12.3%

Males

of such a dependence was evidenced between the serum
MiAb and the LT occurrence.

No morphological correlations to the findings of the
ANF were observed.

In one isolated case, we found focal lipomatous at-
rophy of the thyroid parenchyma. This lesion occurred
within one lobe of the gland of a 24 months old male
and was associated with the TgAb seropositivity. No
lymphocytic infiltrations were found in this case.

DISCUSSION

In our slides, the type of immunofluorescence ap-
peared to be identical to those found by Mize-
jewski etal (1971) and NoZicka (1991).

The earliest findings of the above mentioned autoan-
tibodies corresponded with the LT occurrence, evi-
denced histopathologically. Similar correlation ap-
peared between the degree of the histopathologically
evidenced involvement (LT) and the immunofluores-
cence intensity, as well as the age of involved animals
(Vajner et al, 1997). The fact of the absence of the
highest degree of involvement in the oldest animals is
in the absolute accordance with the premise of
Pinchera etal. (1995). Although incomplete, an in-
dividual coincidence occurred between the histological
findings of LT (Vajner etal., 1997) and the findings
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5. Occurrence of serum autoantibo-
dies against Tg (period C)

8%

Females

1. Frequencies of serum autoantibodies presence (number of cases
and percentage of examined sera)

Period B (5 years) Period C (2 years)
Total | Males |Females| Total | Males |Females
i3 12 21 26 15 B
TgAb
102% | 7.9% | 122% | 10.0% | 12.3% | 8.0%
56 31 25 64 30 34
MiAb
17.3% | 204% | 14.5% | 24.6% | 24.6% | 24.6%
34 12 22 28 9 19
ANAb
10.5% | 79% | 12.8% | 10.8% 74% | 13.8%

of the serum autoantibody against either thyroglobulin
or the microsomal antigen. This finding led to an idea
that the appearance or the disappearance of inflamma-
tory changes and the beginning or the extinction of
autoimmune reactions were not synchronous processes.
The earliest observation of serum autoantibodies pre-
ceded the histological evidence by about one month.
On the other hand, the oldest individuals showing his-
tologically evidenced LT presented no serum autoanti-
bodies.

The only case of lipomatous atrophy of the thyroid
gland was accompanied by the presence of the serum
TgAb. There were also differences between the fre-

Vet. Med. — Czech, 42, 1997 (11): 333-338



6. Number and age of animals with the serum positiv-

¥ ity of TgAb, histologically both negative and positive
(period B)
8 age [years]
*
7
|

)]

STl *al>

*

i | -

number b 1
of animals

*
NS TN T T T N T T A
10 0 10
MALE: FEMALES
D . . 8 age [years]
degree + ++ +++
( .
7
*
6
*
-
5
|
*
|
4
-
*
B
*
TR
TR s
*
number 1
of animals T
*
T N T T S T O S B
10 0 10
MALES FEMALES
7. Number and age of animals with the serum positiv- D m
ity of TgAb, histologically both negative and positive
(period C) degree + 4+
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quency of the histologically evidenced LT (Vajner
et al., 1997) and of the presence of the serum autoanti-
body. During the preliminary B period, the serum TgAb
occurrences were of a relatively identical frequency as
those of the histological lesion. During C period. the
histological findings were less numerous than the se-
rum autoantibody findings. Although, the absolute in-
dividual coincidence did not occur during the B period.

The very high probability of the mutual dependence
between LT and TgAb was evidenced, but only a very
low probability of the mutual dependence between LT
and MiAb was documented in the studied Beagle colo-
ny. This fact was in accordance with the opinions of
Gosselin etal. (1982), Lombardi etal. (1988),
McLachlan et al. (1990) and Thacker et al
(1995). These authors documented the different role of
these autoantibodies in the thyroid autoimmune disease
pathogenesis in man and dog.

As studied dogs served as experimental animals for
many different drug safety-evaluating studies or were
breeding individuals without any treatment (Vajner
et al., 1997), we could state that there was no apparent
correlation between external influences and the described
involvement.

In our study, we arrived at a conclusion that the
lymphocytic thyroiditis in Beagle dogs was in the di-
rect causal relation o the presence of serum autoanti-
bodies against thyroglobulin. In spite of different
pathogenesis, the spontaneous canine autoimmune lym-
phocytic thyroiditis could serve as a suitable model for
human medicine, either.
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EFFECT OF SELENIUM ON CADMIUM GENOTOXICITY
INVESTIGATED BY MICRONUCLEUS ASSAY

SLEDOVANIE UCINKU SELENU NA TOXICITU KADMIA POMOCOU
MIKRONUKLEUS TESTU

E. Hurné', P. Siklenka', S. Hurna’

'Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic
*Technical University, Kosice, Slovak Republic

ABSTRACT: Cadmium is known to be one of the most toxic environmental and industrial pollutant which produces DNA
damage and lipid peroxide in vitro and in vivo. Antioxidant activity of selenium is known but molecular mechanisms of
cadmium toxicity and interaction with antioxidants have not been adequately studied. In our study, micronucleus assay was
used for genotoxicity testing. V79 cells (chinese hamster lung fibroblasts) are treated by various concentrations of Cd (5-50
UM CdCl,) in the first group of experiment and in the second group, the cells were pre-treated by selenium (25 pM Na,SeO5)
before cadmium application. The protective effect of selenium was observed by no significant increase of micronucleus
frequency with various cadmium concentrations (control — 8 MN, 50 uM CdCl, — 11 MN) with respect to those obtained
with cadmium treatment only (control = 5 MN, 50 uM CdCl, - 23 MN).

cadmium; selenium; cell cultures; genotoxicity; micronucleus test

ABSTRAKT: Kadmium je jednym z najtoxickejsich znecistujicich prvkov Zivotného prostredia, ktory vyvoldva poskodenie
DNA a oxiddciu tukov in vivo a in vitro. Selén patri medzi antioxidanty, ktoré méZu ovplyvnit tiecto negativne procesy. Md
preventivny tcinok proti karcinogenite kadmia, aviak mechanizmus Gc¢inku ete nie je presne znamy. V naSej praci sme na
hodnotenie genotoxicity pouZili mikronukleus test. Bunky V79 (Chinese hamster lung fibroblasts) sme ovplyvnili roznymi
koncentriciami kadmia (5 az 50 uM CdCl,) v jednej Casti pokusu a v druhej Casti pokusu sme bunky predtym ovplyvnili
selénom (25 UM Na,SeOs). Vysledky poukazuji na to, Ze selén ma ochranny a¢inok proti genotoxickému ucinku kadmia,
ktory sa prejavil tym, Ze pri zvySujicich sa davkach kadmia sa signifikantne nezvySovali poéty mikrojadier, ako sme
pozorovali v pokuse bez ovplyvnenia buniek selénom.

kadmium; selén; bunkové kultiry; genotoxicita; mikronukleus test

INTRODUCTION wise, laboratory investigations document the ability of
supplemental Se to significantly reduce the incidence

Cadmium is known as one of the most toxic envi-  of virally and chemically induced tumours (Hwang

ronmental and industrial pollutant and also potent car-
cinogenic agent in humans and animals (Oldriges
et al,, 1989; Bell et al, 1991; Stayner et al.,
1992; Sugiyama, 1994; Stohs and Bagchi,
1995; Hartwig, 1995). Although cadmium produces
DNA damage and lipid peroxide in vitro and/or in vivo
(Muller etal, 1991; Manca etal., 1991), the mo-
lecular mechanisms of their toxicity have not been ade-
quately studied. Recent studies have implied that free
radicals such as active oxygen species may be involved
in the process of metal-induced carcinogenicity and
toxicity. Thus, the cellular antioxidant defence system,
which removes free radicals may play an important role
in the genotoxicity and toxic effects of metal com-
pounds (Sugiyama, 1994).

The element Se is recognised as an essential nutrient
for mammals. Dietary Se intake is inversely correlated
with mortality from cancer at a number of sites. Like-
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and Milner, 1996). Supplementation of Se is also
known to decrease the in vitro and in vivo growth of
some, but not all, neoplastic cells. Differences in Se
retention and cellular distribution may account for the
differences in susceptibility among tumor cells
(Hwang and Milner, 1996; Kuchan et al.,
1990).

In the present study the genotoxicity of Cd and pos-
sible protective effect of selenium was investigated by
micronucleus test.

MATERIAL AND METHODS
V79 cell line

Chinese hamster lung fibroblast cell line V79 was
seeded in 75 cm? Falcon tissue flasks with 15 ml
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Eagle’s Minimal Essential Medium supplemented with
10% fetal bovine serum and antibiotics: 100 U penicil
lin/ml medium, and 100 pg streptomycin/ml medium
in the humidified 5% CO, incubator at 37 °C.

Chemicals

Cadmium chloride, Na,SeO; and cytochalasin B
(CYB) were purchased from Sigma and Merck compa-
nies.
Chemical treatment

Approximately 1-2 million exponentially growing
. . - - = 2 .
V79 cells (Fig. 1) in a flask of 25 ¢m~ surface arca

were ised for testing genotoxicity. After 24 hr incuba-
ton. “he vartous concentrations of cadmium chloride
(5-50 uM) were added to the culture cells in the first
group of experiment. In the second group of experi-
ment. the cells were pre-treated with 25 pM Na,SeO;4
for 24 hours and then influenced with cadmium chlo-
ride. The micronucleus assay was performed according
to an carlier report (Krishna et al, 1989). After fur-
ther calture for 24 hours, CYB was added to the fresh
medium to give a final concentration of 3 pg/ml culture
medium. The cells were washed with phosphate buf-
[ered saline (PBS). Cells were harvested, washed by
centricugation, resuspended in a hypotonic solution
75 uM KCI for 20 min at 37 °C and fixed in 3 : 1
mixture of methanol-acetic acid 3 times. After hypo-

1. V79 cell line (chinese hamster fibro-
blasts): magnification 200x

2. Binucleated cells: magnification 400x
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3. Micronucleus in binucleated cell: mag-
nification 1000x

25 + : 4. Companson of micronucleus frequen-
ocd = 5 cies in V79 cells induced by cadmium
BESe+Cd chloride and cadmium chloride after Se
20 RS pretreatment
& *p <0001
= 154
g
<
£ 10 4
el
Z
5 4
0 T T T T
0 5 10 25 50

uM Cd

tonic treatment, a small drop of cell suspension was
placed onto a clean slide. The slides were finally
stained with 3% Giemza. The frequency of micronu-
cleus formation was based on | 000 binucleated cells
(BN) scored in each treatment group (Figs. 2 and 3).
For each treatment group, three replicate cultures were
used. The Chi square test was used for statistical analy-
sis of data from in vitro micronucleus assay (A m -
phlett and Delow, 1984).

RESULTS AND DISCUSION

The micronucleus assay data for cadmium chloride
treatment showed, that the frequencies of binucleated
and micronucleated cells increased over control in
a dose-dependent fashion. The results of MN analysis
for cadmium chloride with 25 uM Na,SeO5 pretreat-
ment are summarised in Fig. 4. Our studies show that

Vel. Med. — Czech. 42, 1997 (11): 339-342

Se slightly increased the number of micronuclei in the
control cells with Na,SeO. When the cells were influ-
enced with various doses of cadmium after Se pretreat-
ment, statistically not significant differences between
various doses of Cd were observed.

The protection of selenium on cadmium induced
chromosomal aberrations in bone marrow cells of mice
has also been reported by Mukherjee etal. (1988).
Sugiama (1994) suggested that the mechanism of
Cd detoxification by selenium is thought to be related
to either the formation of cadmium-selenium com-
plexes in association with MT or the alteration of the
tissue distribution of cadmium by selenium. In rat
hepatocytes, the decrease in GSH levels induced by
cadmium was found to be lowered when selenium was
concurrently added to the incubation medium (Bell et
al., 1991). Thus, selenium appeared to act as an indirect
antioxidant for preventing lipid peroxidation. Fisher
and Hofmann (1990) also demonstrated that the
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combination of cadmium chloride with selenite pro-
vided mutual protection against cytotoxic effects.

In summary, the present study suggests that sele-
nium prevents cadmium genotoxicity which was ob-
served by no changes of MN frequency between con-
trol cells and group of cells with various concentration
of cadmium.
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VI. KONFERENCE EVROPSKE ASOCIACE VEDECKYCH EDITORU

Kvalita védeckych sdéleni je neustdle v popfedi zdjmu
védeckych pracovniki, agentur financujicich vyzkum a stile
vice i nakladateli a vydavateli védeckych publikaci, véetné
periodik. Pro né zejména se primarni produkt védeckého ba-
dani stal vyznamnym obchodnim artiklem. Vazby a zavis-
losti mezi producenty. zprostfedkovateli a uZivateli védecke-
ho poznani jsou stile tésné&jsi, ale i napjat€j$i. Mezi t€mito
slozkami puasobi i daldi, informace o informacich - referéto-
vé Casopisy. Zejména v poslednich tficeti letech prekotného
vyvoje pocitatovych systémi jich vyrostla celd fada (Ho-
lub, 1996) a s nimi dalsi produkty, rizné databdze na no-
vych médiich. To v8e na jedné strané nesmirné urychluje tok
informaci a usnadfuje orientaci ve védé (napiiklad kdyby
dnedni fyziolog mél precist pii osmihodinovém ¢teni denné
vie, co se piimo tykd jeho oboru, zaostival by kazdoroéné
0 25 mésici za tiskovou produkei; Trojan, 1997), na stra-
né druhé prispiva k tenzim i polarizaci mezi rozvinutymi
a rozvojovymi zemémi i tim, Ze tyto informacni systémy po-
nechdvaji zcela bez povSimnuti védeckou produkei vetsi ¢asti
svéta (Gibbs, 1995).

Jeden z ambiciéznich soukromych podnika tohoto typu,
Institute for Scientific Information (Philadelphia, USA),
z dne$nich vice neZ 70 tisic védeckych periodik jich excerp-
tuje pouze asi 3,5 tisice, tedy zlomek. Pfesto svymi produkty
(cita¢nimi indexy, impakt faktory) do zna¢né miry ovliviiuje
osudy védeckého badini ve svété, a to i u nds, protoZe az
pili§ Casto byvi jako jediné kritérium védecké price uplat-
fiovdna pravé citovanost v tomto systému. Pokud je mald,
nepiidéluji se granty, ba likviduji se védecka pracovisté,

Tlaky na kvalitu védeckych publikaci a ¢asopisi ve svété
jsou i jednim z diivodu, pro¢ se konalo jiZ Sesté shromazdéni
a konference European Association of Science Editors (EASE),
letos ve dnech 24. aZ 28. kvétna v Helsinkach, a bylo ve
znameni ,Kvalita v komunikaci: Gloha redaktora“. Zi¢astni-
lo se jej na 250 vydavatelt, redaktort, prekladatelt z 25 ze-
mi.

Na slavnostnim zasedani v aule helsinské univerzity za-
hdjil konferenci jeji rektor prof. K. Raivio. Zduraznil prici
redaktort védeckych periodik i jako souddst akademického
hodnoceni védecké prace univerzitnich a vyzkumnych insti-
tuci, ddle jejich roli v rozsifovani védeckych poznatki a také
v dodrzovini etickych norem pfi zvefejiiovani vysledki vy-
zkumu. Uvedl, Ze¢ i ve Finsku se hodnoceni instituci a pridé-
lovini prostfedkd na vyzkum dnes fidi impakt faktory, i kdyz
je to poklddano za absurdni, nezdravé a zaviadéjici. Impakt
faktor byl tedy ekonomizovin, a je nutno se s tim vyrovnat.
Jednim ze zékladnich a i¢innych zplsobu, jak tyto ukazatele
zlepSovat, je nanejvy$ objektivni, pravdivy a Cestny proces
oponoviani rukopisi.

Odstupujici prezident EASE, Dr. H. Maissoneuve, se za-
byval nutnosti neustale zlepSovat droven védeckych casopi-
sh, rozliovat mezi védou dobrou a pseudovédou, mezi fakty
a nazory. Zduaraznil, Ze posldnim konference je podélit se
o zku3enosti v editorské prici pro dalsi pokrok védy ve své-
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t&. Byvaly kancléf univerzity, prof. L. Saxén, hovofil o né-
kolika kategoriich podvodu ve v&dé, o nutnosti udit mladé
pracovniky etice v&decké price a publikovani. Komentoval
také pripady tzv. ¢estného autorstvi (,honorary authorship™),
kdy je jméno nékoho pripsano na prici, aniZ by se ji jakkoli
ucastnil, jako naprosto nepfipustné a amordlni.

V pracovni &isti konference pak po tii dny probihalo do-
poledne i odpoledne vidy sedm paralelnich sekci, a mezi né
byla zafazena tfi plendrni zasedani. Jejich naplni byly pfed-
nasky pfednich odborniku (napf. D. Rennie, JAMA, E. Huth,
Annals of Internal Medicine, J. Smith, British Medical Jour-
nal a dal§i) o kontrole prace redaktori a lektord, o kvalité
publikaci v elektronickém véku, a posledni na téma zda kva-
lita publikovini znamena totéZ pro autory a editory.

Jednotlivé sekce mély 15 az 30 acastniku, byly vétsinou
velmi dobfe moderoviany a zabyvaly se témito okruhy oti-
zek:

1. internet pro redaktory; od papiru k obrazovce - produkce
elektronickych ¢asopisi, publikovani na CD ROM;

2. kontakty mezi redaktory, editovani ve sv&tg, jak si lze
vzdjemné pomdhat;

3. jazykové otiazky, kvalita preklad do anglictiny, univer-
zalniho védeckého jazyka, a uloha jinych kultur, kolik
editovini a kolik jazykovych tprav, publikovini anglic-
ky anebo v lokalnich jazycich — vyhody a rizika:

4. editovani knih autorskych kolektiv, technickych zpriv,
proceedings z konferenci a jinych materiala;

5. $koleni editord, uloha EASE, svoboda redaktor(, redaké-

ni upravy rukopisu;
etické otdazky pro redaktory, podvody ve védé, kdo je
autorem prace, duplicitni publikace;

7. interakce mezi redaktory, autory a oponenty, vyznam
oponoviani pro kvalitu védecké price;

8. pfiprava grafi a dali dokumentace;

9. struktura rukopist, abstraktu, instrukce pro autory;

10. otazky pravni, otazky copyrightu ap.

Nékolik sekci bylo vénovano vyuZivani elektronického
publikovini, zejména pro urychleni celého procesu. Napfi-
klad Medical Journal of Australia pravé provadi rozsdhlou
studii: se souhlasem autorl zvefejni rukopis, jiz lektorovany
tradi¢nim zpisobem a pfijaty k publikaci, na jeden mésic na
Internetu. Zatimco je rukopis pfipravovan k tisku, probiha
jesté jakési druhé kolo, oteviené oponoviani rukopisa, kdy
redakce vyzyva dal§i oponenty a zasvécené (tenafe ke ko-
mentafim. Ty pak predd autorim ke zvdZeni a pfipadnym
upravam. Teprve poté vychazi prace v ti§téné podobé. Re-
dakce také vyhodnocuje a srovnavi vykony oponenti. Vysledky
studie budou pfedneseny na tfetim kongresu o biomedicinskych
publikacich, ktery se bude konat v zifi t. r. v Praze. Disku-
tovalo se i o uskalich elektronickych verzi ¢asopist, jejichZ
zpusob archivovani zatim nebyl uspokojivé vyfesen, podobné
jako zpusob citovani materidli uvedenych vylu¢né v elektro-
nickych médiich. Elektronické publikovani dnes vyuZivi pre-
dev3im matematika, fyzika a informatika; z medicinskych

6.
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véd pouze zlomek. Hlavnim problémem je zvefejnéni na In-
ternetu na kratky Cas. Proto se neofekdva, ze by tato forma
nahradila tradi¢ni védecké casopisy. I zde bylo zdiraznéno,
Ze elektronické publikoviani pak dale rozdéluje svét bohatych
a chudych zemi a jejich piistup k informacim.

Tato otazka byla zevrubné probirdna i v dalSich sekcich,
napfiklad Indie ma po USA nejvétsi pocet védeckych pracov-
nikt v biomedicinskych védach, ale z vice nez 300 indickych
lékaiskych Casopisii je pouze asi jedna desetina v Current
Contents nebo jinych zdpadnich informacnich systémech.
Pritom nejlepsi prace musi indicti pracovnici publikovat mi-
mo své zemé, aby mély nadéji proniknout do svéta. Velkou
explozi védecké produkce a informaci prochdzi i Cina; v ro-
ce 1970 tam vychazelo na 300 ¢asopisi, dnes je to pres Ctyfi
tisice védeckych periodik, kterd viak do svétového fondu
v&dy pfispivaji zalim jen velmi malo. Diskutovalo se o moZz-
nostech zfidit nové, lokalni ¢i regiondlni informacni systémy
a indexové sluzby, napfiklad za pomoci WHO a jinych orga-
nizaci.

Nékolik dalgich sekci bylo vénovino jazykové strance vé-
deckych praci, pouZivani angli¢tiny v neanglickych kultur-
nich oblastech svéta. Nebyla nalezena uspokojiva odpovéd
na otazku, zda ma anglosasky svét pravo vnucovat svij zpi-
sob vyjadfovani jinym kulturam, napfiklad hispanské. ¢i kul-
turdm jinych kontinentd. Néktefi diskutujici upozornili, Ze
sjednocovianim stylu se do zna¢né miry stird osobitost slov-
niho projevu autori. Diskutovalo se o prici editort v riz-
nych oblastech svéta a o nutnosti pfispivat k efektivnimu
sd€lovani védeckych poznatki mezi kulturami. Pozornost by-
la opakované vénovina dobré védecké angli¢ting, zejména
pak jednoznaénému prezentovini fakti. KaZdy text musi byt
pfitom pfipraven s ohledem na Ctendfe. Redaktofi pokladaji
srozumitelnost textu za duleZitéj$i nez lingvistickou strinku
publikaci. Za velmi vyznamnou pro zlepdovini rukopisi po-
kladaji zejména prici oponentl. Pfesto byla nékterymi refe-
rujicimi hodnocena velmi kriticky: aZ jedna tfetina posudka
je malo relevantni, mnoho zavaznych chyb a nedostatkt zi-
stava nepoviimnuto, a i zde panuje korupce, diskriminace jak
pracovis(, tak autoru.

Struktura védecké price byla rozebirdna také, a z diskusi
vyplynulo, Ze jeji uspofadani IMRAD (Introduction. Mate-
rials and Methods, Results and Discussion) zatim nebylo pre-
konano a ni¢im lepSim jej nelze nahradit. K pou¢nym patfila
také sekce o instrukcich pro autory, jenZ zabiraji v nékterych
Casopisech pfes 20 stran. PredndSejici srovndvali ucinnost
struénych a dlouhych, vycerpavajicich instrukci a shodli se
v ndzoru, Ze viechny jsou autory do jisté miry ignoroviny.
Doporucuji tedy uvadét instrukce mensiho rozsahu a zvefej-
fiovat je v kazdém cisle Casopisu.

Jiné sekce se zabyvaly kvalitou a osudy tzv. perifernich
casopisi, které se perifernimi stavaji jednak proto, Ze neby-
vaji zahrnuty do databizovych systém, a také proto, ze pri-
ce v nich zvefejnéné byvaji mélo citovany. ProtoZe v databd-
zich nejsou, nepublikuji v nich renomovani autofi; nemaji-li
dobré autory, ani Sance na zlep3eni kvality téchto periodik
nejsou dobré. Takovy osud byl demonstrovin na polském
genetickém Casopisu. Ten byl kdysi v Current Contents,
aviak kvuli problémim s terminy tiskdren a nakladatelstvi
(i my jsme je duvérné znali) byl z této databize vyloucen.

Ani pres rozsdahlda opatfeni, kterd vedla ke zlepSeni odborné
1 jazykove urovng, se nepodafilo ¢asopis do CC vritit a dnes
je prakticky pred zdnikem.

PredndSejici v posledni plendrni sekci se zamysSleli nad
tim, co je kvalita publikaci. Kdo je vabec opravnén o ni
rozhodovat? Jsou to ¢tendfi, editofi, oponenti, grantové agen-
tury? Na tuto otdzku neni jednoznacna odpovéd, a proto je
ziejmé vhodnéj§i mluvit o zlepSovini c¢asopisi. Produkt —
védecky Casopis — musi poskytovat to, co jeho uZivatelé oce-
kdvaji, a to za prijaiclnou cenu. ProtoZe ceny se snizovat
nebudou, lIze jit pouze cestou zdokonalovini védeckych &a-
sopisti. Zlep3ovani editorské prace znamend dbdt i na jasné,
srozumitelné formulace. odstrainovat nejednoznacné véty &i
pasdze z textd, pecovat o harmonickou prezentaci a atraktiv-
nost praci. Kazdé zamitnuti rukopisu musi byt zaloZeno na
faktech, nikoli predpokladech a domnénkach. Dobry redak-
tor by mél odhalit i podvody v rukopisech, nepfipustit tzv.
wsalami-publishing”, déleni rukopisi na nejmensi publikova-
telné jednotky. Zaroven je tfeba mit na zfeteli, Ze autofi praci
jsou i uZivateli dél jinych autord, a také uZivateli Casopisi.
Ctenafi tedy rozhoduji o kvalité tim, co &tou, a tak rozhoduji
o tom, zda je prace editorit dobrd. Véda ma budoucnost po-
uze s dobrymi pracemi, s novymi poznatky. Zda price pfina-
$i nova fakta pro védu. posuzuje oponentni fizeni. Obrovsky
potencidl je v rychlosti publikovini za pomoci novych médii;
elektronické publikovani jiZz umozZiiuje praci zvefejnit za 24 h
po predlozeni redakci. Revoluciomzuji se takto i komunikace
mezi autory, oponenty, redakcemi a uZivateli. Podle posled-
niho feénika viak neZijeme v dobé &i spolecnosti informaci.
Naopak. vskutku vyznamné informace jsou tak dobre ukryty,
7e je velmi nesnadné se k nim dostat. Pfili§ mnoho materidlu
se ve svéte zpracovavd, ale i nendvratné ztrici. Vyvoj edic-
nich aktivit je pfekotny, ale i plny rozporu: jedni pfedpokla-
daji explozi poctu ¢asopisti na 100 tisic kolem roku 2000, jini
ocekivaji naopak pokles poétu periodik a omezovini sub-
skripci institucemi pro stile rostouci ceny. Na druhé strané
dochazi ke globalizaci obrovského trhu védy, kde jsou caso-
pisy v tvrdé kompetici.

Ze viech zasedani kongresu, jeZz byla aZz do konce plné
obsazena, byla zfejma Gpornd snaha redaktort, vydavateld,
jazykovych lektori o hledani dalSich cest a moznosti k ne-
ustdlému zleplovini védeckych Casopist. Kazdy z Gcastnika
si mohl pro svou prici odnést mnoZstvi intelektualnich sti-
muld a pfedevSim pocit, Ze je spojen s velkou komunitou,
ktera se potyka sc stejnymi problémy a sdili stejné cile.
Vzdy( vyznam edic¢ni ¢innosti, kterd se dynamicky proméiiu-
je a snazi se identifikovat své nové funkce, v dnesni dobé
informacnich superdilnic stile vzrasta.
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POKYNY PRO AUTORY

Casopis uvefejiiuje puvodni védecké price, kritka sdéleni a vybé-
rové i prehledné referity, tzn. price, jejichz podkladem je studium
literatury a které shrnuji nejnovéjsi poznatky v-dané oblasti. Prace
jsou uverejiioviany v Cedting, slovenstiné nebo anglictiné. Rukopisy
musi byt doplnény kritkym a roziifenym souhrnem. Casopis zverej-
fiuje i nazory, postfehy a pfipominky ctendfu ve formé kurzivy, glosy.
dopisu redakci, diskusniho pfispévku, kritiky zisadniho ¢linku apod.,
ale i zkuSenosti z cest do zahrani¢i. z porad a konferenci.

Autofi jsou plné odpovédni za pivodnost price a za jeji vécnou
i formalni spriavnost. K prici musi byt pfiloZeno prohlaseni o tom, Ze
price nebyla publikovina jinde.

O uvefejnéni price rozhoduje redakéni rada Casopisu, a to se zfe-
telem k lektorskym posudkum, védeckému vyznamu a pfinosu a kva-
lit¢ price. Redakee pfijimd prace imprimované vedoucim pracovisté
nebo price s prohlaSenim v3ech autori, Ze se zvefejnénim souhlasi.

Rozsah pavodnich praci nemé pfesdhnout 10 stran psanych na stro-
ji vCetné tabulek, obrazka a grafd. V préci je nutné pouzivat jednotky
odpovidajici soustavé mérovych jednotek SI.

Rukopis mi byt napsan na papife formdtu A4 (30 fadek na strianku,
60 thozi na fidku, mezi fidky dvojité mezery). K rukopisu je vhodné
pfiloZit disketu s textem préce, popf. s grafickou dokumentaci pofize-
nou na PC s uvedenim pouZzitého programu. Tabulky. grafy a fotogra-
fie se dodévaji zvlas(, nepodlepuji se. Na viechny pfilohy musi byt
odkazy v textu.

Pokud autor pouZiva v prici zkratek jakéhokoliv druhu, je nutné,
aby byly alespofi jednou vysvétleny (vypsiny), aby se pfedeslo omy-
lim. V nézvu price a v souhrnu je vhodné zkratek nepouZivat.

Nizev price (titul) nema pfesahnout 85 dhozu a musi dat pfesnou
pfedstavu o obsahu price. Jsou vylouceny podtitulky ¢linka.

Kratky souhrn (Abstrakt) musi vyjadfit viechno podstatné, co je
obsaZeno v prici, a ma obsahovat zikladni Ciselné ddaje véetné sta-
tistickych hodnot. Nemé pfekrocit rozsah 170 slov. Je tfeba, aby byl
napsin celymi vétami, nikoliv heslovit¢.

Roz3ifeny souhrn praci v ¢edtiné nebo slovensting je uvefejiovin
v angli¢ting, mély by v ném byt v rozsahu cca 1-2 strojopisnych stran
komentoviny vysledky price a uvedeny odkazy na tabulky a obrazky,
popi. na nejduleZitgjsi literirni citace. Je vhodné jej (véetné ndzvu
price a klicovych slov) dodat v anglicting, popf. v Cestiné i sloven-
Stiné jako podklad pro preklad do anglictiny.

Literarni pfehled ma byt kritky, je tfeba uvidét pouze citace
majici tzky vztah k problému. Tato Gvodni ¢ast pfinasi také informa-
ci. pro¢ byla price provedena.

Metoda se popisuje pouze tehdy. je-li pivodni, jinak postacuje
citovat autora metody a uvddét jen pripadné odchylky. Ve stejné ka-
pitole se popisuje také pokusny materidl a zpisob hodnoceni vysled-
ku.

Vysledky tvofi hlavni ist price a pfi jejich popisu se k vyjadieni
kvantitativnich hodnot dava prednost grafum pfed tabulkami. V tabul-
kich je tfeba shrnout statistické hodnoceni naméfenych hodnot. Tato
&ast by neméla obsahovat teoretické zivéry ani dedukce, ale pouze
faktické nilezy.

Diskuse obsahuje zhodnoceni price, diskutuje se o moznych nedo-
statcich a vysledky se konfrontuji s daji publikovanymi (poZaduje se
citovat jen ty autory, jejichZ price maji k publikované praci blizsi
vztah). Je pFipustné spojeni v jednu kapitolu spolu s vysledky,

Literatura citovand v textu price se uviadi jménem autora a rokem
vydini. Do seznamu se zafadi jen publikace citované v textu. Citace
se fadi abecedné podle jména prvnich autord.

Kli¢ova slova maji umoznit vyhledani price podle sledovanych
druhii zvifat, charakteristik jejich zdravotniho stavu, podminek jejich
chovu, litek pouZzitych k jejich ovlivnéni apod. Jako klicova slova
neni vhodné pouZivat terminy uvedené v nadpisu price.

Na zvla$tnim list¢ uvadi autor pIné jméno (i spoluautori), akade-
mické, védecké a pedagogické tituly a podrobnou adresu pracovisté
s PSC. &islo telefonu a faxu. popf. e-mail.

Podrobné pokyny pro autory lze vyzidat v redakei.

Applications for detailed instructions for authors should be sent to
the editorial office.

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
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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 cither 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 Di ion may be pr i 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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