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EFFECTS OF ORAL INTAKE OF NITRATES ON REPRODUCTIVE
FUNCTIONS OF BULLS

VLIV ZATEZE DUSICNANY NA POHLAVNI FUNKCE BYKU

Z. Zraly, J. Bendova, D. Svecova, L. Faldikova, Z. Véznik, A. Zajicova
Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: Effects of oral intake of nitrates on selected biochemical and endocrinological indices and its impact on
reproductive functions were investigated in five feeder bulls aged 16-18 months. The bulls were tested prior to (30 days),
during (30 days) and after (35 days) the period of the nitrate administration. The initial dose of 100 g potassium nitrate per
day was increased at weekly intervals by 50 g up to 250 g per day. The administration of nitrates resulted in a highly
significant (P < 0.01) increase in methaemoglobin concentration and a non-significant decrease in the concentration of
B-carotene and a highly significant (P < 0.01) decrease in the concentration of E vitamin in blood serum. A significant
(P < 0.01) increase in blood serum concentration of bile acids and prolonged biological half-life of progesterone were
suggestive of an impairment of liver metabolism. Prolonged intake of excessive doses of nitrates resulted in a significant
(P < 0.05) increase in cortisol concentration during and after the administration period. while depressed thyroid gland activity
was evident from a significant (P < 0.05) decrease in thyroxin concentration during the administration period. A suppression
ol hypothalamic functions after the administration period was documented by non-detectable levels (< 0.001 pg/ml) of
thyrotropin in TRH test. Depressive effects of nitrates on the function of Leydig cells during and particularly after the
administration period were apparent from weakening testicular responses to a treatment with GnRH. Biochemical analyses
of seminal plasma revealed a highly significant (P < 0.01) increase in total acid phosphatase activity and a significant
(P < 0.05) decrease in the concentration of fructose. No other siginificant changes in seminal plasma components were
observed. Adverse effects of excessive intake of nitrates were also evident from reduced sperm motility in the 120-min thermal
test. While no difference was found in the frequency of primary morphological abnormalities, the number of secondary
abnormalities rose by 115% i the post-administration period and was suggestive of damaged membrane integrity. Histological
examinations revealed degenerative lesions in cells of the spermiocyte and spermatid layers.

B-carotene; vitamin E; cholic acids: cortisol; testosterone; thyroid function: semen: seminal plasma

ABSTRAKT: Byl sledovin vliv zvySenc¢ho piijmu dusi¢nanu draselného na vybrané biochemické a endokrinologické uka-
zatele u péti zirnych byka (vék 16 az 18 mésict) a jejich dopad na dGroveii pohlavnich funkci. Byci byli sledovini pred zatézi
(30 dni), béhem zatéze (30 dni) a po zatézi (35 dni). Pfi zahdjeni zdtéZze denni krmnd davka obsahovala 100 g dusi¢nanu
draselncho a v tydennich intervalech se mnoZzstvi zvy$ovalo o 50 g aZ na davku 250 g/den. V pribéhu zatéZe se koncentrace
methemoglobinu (MHb) v krvi vysoce signifikantné zvysily proti hodnotam pred zitézi (P < 0,01). Koncentrace B-karotenu
v krevnim séru se béhem zitéze sniZily nevyznamné, zatimco sniZeni koncentraci vitaminu E bylo vysoce vyznamné (P < 0.01).
Signifikantni zvySeni (P < 0,01) koncentraci Zlu¢ovych kyselin v krevnim séru a prodlouzeni biologického polocasu odbou-
rivini progesteronu svédcilo pro poruchy metabolismu jater. Trvald zatéz byka dusi¢nany méla za nisledek signifikantni
zvyseni kortizolu béhem zatéze i po ni (P < 0,05), vyznamny pokles tyroxinu (P < 0,05) béhem ziatéze prokizal snizeni funkce
Stitne zlazy. Nedetekovatelna vychozi koncentrace thyreotropniho hormonu v krevnim séru (< 0.001 pl/ml) pfi thyreotropin
releasing hormon testu po skondeni zatéze svéd¢ily pro supresi hypotalamické funkce. Snizujici se responze varlat byku na
aplikaci gonadotropin releasing hormon (GnRH) béhem zitéze. a zejména po ni, prokazala depresivni vliv dusi¢nani na funkci
Leydigovych bunék. V semenné plazmé byki se béhem zidtéze vysoce signifikantné (P < 0,01) zvySila aktivita kyselé fosfatizy
celkové, koncentrace fruktozy se v tomto obdobi experimentu vyznamné sniZila (P < 0,05). Zmény ostatnich ukazateli
semenn¢ plazmy nebyly v pribéhu experimentu vyznamné. Negativni dopad zidtéZe byl ziejmy ve sniZzeni motility spermii za
120 min termdlniho testu. Morfologickym posouzenim spermii nebyl zjistén rozdil ve vyskytu primarnich abnormit. Negativni
vliv dusi¢nani se vSak projevil zvySenim vyskytu sekundarnich zmén spermii za 120 min termalniho testu ve srovndni
s vychozimi hodnotami. zejména v obdobi zitéZe (o 115 %) a naznacuje naruSeni jejich membranové integrity. Histologickym
vysetienim byly zjistény degenerativni zmény bunék ve vrstvé spermiocytarni i spermatidni.

B-karoten: vitamin E: Zlu¢ové kyseliny: kortizol: testosteron: funkce $titné Zlizy: semeno: semennd plazma
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INTRODUCTION

Metabolic disorders become more and more important
with highly intensive plant and animal production. Long-
-term excessive employment of nitrogen fertilizers results
in increased contents of nitrates in plants, and in animals
the supply is provided through feed and drinking water.
This 1s confirmed by increasing tendency of water
harmfulness caused by nitrites and nitrates (Citova,
1982). Nitrates present health risk for animals under cer-
tain conditions, especially in coexistence with microor-
ganisms by transforming into toxic nitrites, the most im-
portant of them being methacmoglobin (Bartik. 1985).
Transformation ol hacmoglobin into methaemoglobin re-
sults in hypoxia with all impacts on physiological func-
tions. Lower level of pathological methacmoglobin in
blood of animals differs in individual authors over the
range | to 5% of the total amount of circulating haemo-
globin (Jagos and Bouda, 1981).

Chronic intoxication of cows caused by nitrates is
manifested by decreased milk production, hypovitami-
nosis of A vitamin, and abortion (Bartik. 1985).
Dembinski (1993) found a significant decrease of
B-carotene in blood serum and retinol in liver as a re-
sult of high contents of nitrates in dry matter of cows
rations (0.29 to 0.33%). In consequence Lottham-
mer (1979) recorded increased occurrence of repro-
ductional disorders and impaired fertihty indices in
cows with B-carotene deficiency. :

Nitrates and nitrites are considered to have goitro-
genic effects, and are connected with the incidence of
struma in anmmals and men. Good function of thyroid
gland and thyroid hormones are important for the de-
velopment of several organs and are essential compo-
nents of the systems controlling metabolism and basal
functions of an organism. Thilly ctal. (1993) found
a positive correlation between the content of nitrates
and nitrites in water and high frequency of hy-
pothyreosis. The affection, often connected with iodine
deficiency, results in delay of sexual maturity: in cows
the major signs are disorders of puerperium, post-par-
tum anestrus, and increased occurrence of asympto-
matic sterility (Mc Dowell, 1992).

Data from literature concerning the effect of nitrates
on reproductive disorders in bulls are scanty. A target
rescarch elucidating the mechanisms of their effect on
reproductive functions is needed (Putnam. 1989).
Therefore our rescarch has been designed to monitor
the changes of selected biochemical and endocrinologi-
cal indices in bulls affected by increased intake of ni-
trates and their impacts on reproductive functions.

MATERIAL AND METHODS
Experimental animals and experimental design

The experiment was carried out on five adult, clini-
cally healthy feeder bulls. crossbreeds of the Bohemian
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Pied cattle and Black Pied Lowland breed, at the age
of 16 to 18 months and 460 10 510 kg of body weight.
Investigation was carried out in three time stages after
the acclimatization of bulls to the environment: 1. prior
o nitrate administration (30 days), 2. over the period
of nitrate administration (30 days), and 3. after the ad-
ministration (35 days). Prior to the administration the
bulls were adapted to the standard ration and ¢jaculate
collection. The ration included 5 kg of hay. 4 kg of
concentrates (50% wheat brans, 50% oats meal) with
1% ol mineral supplement (90 mg iodine/kg) and straw
ad libitem. In the administration period bulls were fed
potassium nitrate mixed with concentrates. The initial
dose of 100 g nitrate per head and day was increased
at weekly intervals by 50 g up to 250 g per head and
day. Clinical examination was performed daily, and the
onset and course of sexual desire have been observed
during ¢jaculate collection. The bulls were slaughtered
35 days later after the end of administration.

Blood sampling and processing

Blood was sampled [rom the jugular vein every
morning at 8 to 9 o’clock with no limitation of feed
intake prior to sampling. and blood serum had been
stored at =18 °C until the analysis. The levels of
methaemoglobin (MHb), bile acids, B-carotene. vita-
min E. cortisol. tritodothyronine (T3). and tyroxine (Ty)
were determined from blood collected one week prior
o the trial. on day 10, 20, and 30 ol administration.
and 24 h before slaughtering.

Determination of methaemoglobin (MHb), B-carotene,
and vitamin E

MHBD has been determined spectrophotometrically at
436 nm using the method by Homolka (1969). Vi-
tamin E in blood serum has been determined by means
of spectral fluorometer Perkin-Elmer 204 using the
method by Thompson ctal (1973).

Analysis of bile acids

Commercial set Enzabile (Nycomed. Norway) has
been used for enzymatic colorimetric determination of
3-o-hydroxy-bile acids in blood serum.

Analysis of cortisol, Ty, T, and THS

Cortisol has been determined by commercial RIA kit
(Immunotech. Praha). T, and T4 have been determined
using a Kit for radioimmunoassay (HumaLab, KoSice,
Slovak Republic). Commercial kit (Immulite Rapid
THS. DPC. USA) and an automatic chemiluminiscence
analyzer (Immulite, BioVendor, USA) have been used
for enzymoimmunometric determination of THS.

Vet. Med. = Czech. 42, 1997 (12): 345-354



Determination of biological half-time of progesterone
degradation (MCP-metabolic clearance of progesterone)

Experimental animals were administered intrave-
nously Agolutin-Depot (Biotika, Slovak Republic) at
a dose 150 pg progesterone per | kg of body weight.
Blood sampling has been performed prior to the admi-
nistration and with an interval of 5, 10, 15, 25, 35, and
45 min after the administration. Concentrations of pro-
gesterone have been determined in blood serum sam-
ples by RIA method (Hruska et al., 1991) using
a commercial kit (HumaLab, Slovak Republic). MCP
value has been calculated from decreased concentra-
tions (Matoudkova etal., 1993). The determination
of biological half-time was performed 5 days prior to
the administration and 2 days after its suspension.

Thyrotropin releasing hormone (TRH) - stimulation
assay

The assay consists ol blood sampling prior to the
administration, very slow i.v. administration of 200 pg
TRH pro toto (Protirelin, Relefact, Hoechst, Germany),
and two consecutive blood samplings after 30 and
120 min to determine TSH, Ty, and T4. The assay was
performed seven days prior to the beginning of the
administration and one day after the last administration
of nitrate.

Testosterone production assay (TPA) - stimulation
assay

The assay consists of testosterone determination in

blood collected prior to i.v. administration of 50 pg of

gonadoreline (GnRH, Supergestran inj. ad us. vet., Fer-
ring — LéCiva, Czech Republic), and 90 min after the
administration (Véznik and Kozdera, 1990).
Testosterone has been determined by RIA method
(Kozdera etal, 1993). In the course of the experi-
ment six TPA assays have been performed in the fol-
lowing terms: 10 days prior to the administration, on
day 10, 20, and 30 of the administration, on day 14,
and 30 after the administration of nitrates.

Examination of sperms

Ejaculate has been collected by means of artificial
vagina with a disposable collector once a week over the
experimental period. Analysis of sperms have been per-
formed by comparison of the initial value (IV) with
values obtained after 120 min in the form of dynamic
functional assays of resistance (VéZnik and Sve-
cova, 1992).

Examination of seminal plasma
In seminal plasma the activity of total acid phos-

phatase (ACPt), prostatic acid phosphatase (ACPp), al-
kaline phosphatase (ALP), gammaglutamyltransferase

Vet. Med. - Czech, 42, 1997 (12): 345-354

(GGT) have been determined as well as the concentra-
tion of total proteins (TP) photometrically by BIO-LA
assays (Lachema, Brno). Fructose concentration (FR)
has been determined using the method of WHO man-
ual, and citric acid (CA) by means of commercial kit
TC Citric acid (Boehringer Mannheim, Germany). Re-
sults were evaluated by statistical analysis and dynamic
changes have been described in relative values.

Histological examination

Immediately after slaughtering the bulls, samples of
testes, epididymis, adjacent accessory sex glands, liver,
and kidneys were taken. The samples were fixed in
10% neutral formalin and sections were made by
a standard paraffin technique. The sections were
stained with hematoxylin-cosin to asses the qualitative
histological and morphological characteristics.

Evaluation of the results

Basal statistical characteristics were determined
from the obtained data. Significance of the changes was
evaluated by the analysis of variance, and the differ-
ences were tested by Scheffe's test using the pro-
gramme STAT Plus v.1.10. (Matou§kova et al.,
1993).

RESULTS

Until day 22 the bulls readily accepted roughage
feed and concentrates. In the remaining days of the
administration inappetence was observed. Therefore in
this period concentrate was given three times a day. No
changes of body temperature, frequency of respiration
and pulse were observed in bulls over the adminis-
tration period as compared with physiologic values.
Three days prior to the termination of nitrate adminis-
tration only in two bulls were higher values of respira-
tory and pulse rate and a mild apathy recorded. Moni-
toring the onset of reproductive performance revealed
weaker libido in all bulls connected with delayed onset
of erection and mounting since the 3rd ejaculate collec-
tion over the administration period. Return to the initial
state was apparent, in the 3rd stage of the experiment,
three weeks after the end of administration.

Mean concentrations of MHb prior to the adminis-
tration of nitrate were 66.60 + 20.14 pmol/l, increased
over the administration period and culminated at the
mean value 951.54 £ 1010.01 pmol/l (P <0.01). Before
termination of the third stage of the experiment the
value reached 76.10 + 14.27 pmol/l (Tab. I). Concen-
trations of B-carotene non-significantly decreased over
the experimental period from 2.17 £ 0.19 to 1.79 £ 0.28
wmol/l. Nitrate administration to bulls resulted in a
highly significant decrease of vitamin E in blood serum
and low level of the vitamin was apparent even at the
end of administration. Marked increase of bile acid
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1. Selected parameters in serum of bulls (mean + SDiw = 5)
Parameters Before exposure  p—— | L :M“Nv S : — Alter exposure
MHb (fmol/1) 66.60  20.14" 43710 £ 174.40° 299,36 + 171.40" 95154 + 101001 76,10 4+ 14.27
B-carotene (mol/l) 217£0.19 1 84 £ 052 182+ 0.30 1.79 £ 0.28 225071
Vitamin E (umol/l) 12.25 + 1.54" 745 219" 785+ 067 620+ 1 30° 837 + 0.82"
Bile acids (pmol/1) 15.61 + 3.83" I8.78 + S.18 2142+ 6.09 33.63 + I8.SS 4592+ 16.21°
Cortisol (mol/l) 251 £ 1.62° 8.22 % 588 8.44 325" 833+ 404" 5924+ 162"
Ty (nmol/l) 2.81 + 1.20" 1.82 + 0.64" 220+ 096 2294 1.01 278 £ 0.65
T, (nmol/ly 7476 £ 918" 5385 + 738" 6276 + 13.63 S6.89 % 1012 GT02#7:.02

I = day 10 exposure
2 = day 20 exposure
3 = day 30 exposure
a:b="P<0.05
aze=pP <001

11, Effect of nitrates on selected spermatologic parameters

Volume of | Concentration | Motile sperms | Live sperms Pathological changes (%)
n ejaculate of sperms (%) (%) otal secondary
(ml) in mm? primary =
IV {120 min| IV | 120 min| IV | 120 min IV 1120 min
Before mean | 20 3.0 1135360 | 60 57 612 | 578 | 342 | 419 168 | 174 | 251
exposure SD 0.8 3587241 | 137 | 144 80 75 6.2 6.8 29 S8 67
During mean |20 35 1195360 | 54 437 | s43 | 43 | S| a2 | 166 | 16v | 276
SXROSUTL N 09 443 934.6 | 133 8.8 10.3 | 106 7.8 9.2 34 6.8 Al
After mean | 25 37 1 305 216 65.6 | 527 659 | 548 277 40.7 15.1 1LY [ 256
SRpOMY 1 8D 1.1 4750091 | 82 | 8N 75| S 52 6D 3.2 el
IV = imitial value
120 min = after 120 minutes
concentrations in blood serum from 15.61 + 3.83 Ejaculate volumes and concentrations of sperms did

pmol/l up to 4592 £ 16.21 pmol/l (P < 0.01) was
observed, which persisted for five weeks after termina-
tion of nitrate administration. Adverse effect of nitrate
administration to bulls is demonstrated by increased
concentrations of cortisol which were significant
(P < 0.05) over the administration period. Concentra-
tions of thyroid hormones (Ts, Ty) showed a decrease
in the course of administration, in T, the decrease being
significant (P < 0.05) to 53.85 £ 7.38 nmol/l.

A significant increase of TSH (P < 0.05) was found
at TRH stimulation assays after 30 min. However at the
end of administration period TSH levels were bellow
the threshold of sensitivity of the method (< 0.001
uIU/ml: Fig. 1). Increase of Ty concentrations was sig-
nificant prior to the administration as well as at the end.
T, was increased after the administration (P < 0.01).

Biological half-time of progesterone degradation
(MCP) was 22.16. and 35.83 min prior and after the
administration of nitrate. respectively. Prolongation of
MCP was individual over the range 9 to 21 min.

Determination of testosterone production by testes
after the administration of GnRH confirmed a signifi-
cant decrease of the production over the whole admi-
nistration period which persisted even after the admi-
nistration period (Fig. 2).
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not show any significant changes over the experimental
period (Tab. I1). Sperm motility confirmed the devel-
oping stability of cjaculates especially in the Ist and
3rd stages of the experiment. Motility values in the 2nd
stage were suggestive of suppression caused by nitrate
administration which disappeared after the end of the
experiment (Fig. 3). Drop in sperms’ motility over
120 min of thermal test (Fig. 4) was a more expressive
index of adverse effect of nitrate administration. The
values of live sperms in individual stages of the experi-
ment were similar to those found in motility.

Morphological indices of qualitative changes had
a tendency of gradual stabilization of ¢jaculates in the
experimental bulls. In primary sperm abnormities no
significant difference was found showing a direct im-
pact of nitrate administration. Changes of sperm resis-
tance as determined by the test of survival and deter-
mination of the secondary changes increase over 120
min were most pronounced in the period after adminis-
tration (Fig. S).

Biochemical characteristics of seminal plasma
showed significant changes in the activity of acid phos-
phatases and fructose concentration (Fig. 6). Activity
of total acid phosphatase (ACPt) increased significantly
from the mean mitial value 24 358.7 = I8 687.5 ukat/l

Vet Med. — Czech, 42, 1997 (12): 345-354



TSH

b

0.1 0,093
0,09
0,08
0,07
0,06
0,05 +
0,04 +
0,03
0,02
0,01

0,077

plU/mI

0 30
before exposure

30 120
after exposure

minutes

T3

nmol/l
N

0 30 120 0 30 120
before exposure after exposure

minutes

T4

1
80 74,76 76,8

nmol/l
8

0 30 120 0 30 120

minutes
before exposure after exposure

P < 0,05
P < 0,01

1. Concentrations of TSH. T; and T, after TRH application

to 56 757.9 + 32 584.2 pkat/l (P < 0.01) in the admi-
nistration period. which represents an increase by
133% in relative values. Similar but non-significant
difference showed the activity of prostatic acid phos-
phatase (ACPp). Decrease of mean fructose concentra-
tions by 40% was significant (P < 0.05) in the experi-
mental period and persisted non-significantly even after
the experimental period. Changes of the other indices
were non-significant.

Histological examinations revealed degenerative
changes of spermiocytes and spermatids in the adlumi-
nal compartment of the seminiferous tubules. Spermio-
cytes showed hydropic degeneration and spermatid lay-
ers showed prepycnosis or pycnosis of nuclei. Extent

Vel. Med. = Czech. 42. 1997 (12): 345-354

of these changes differed in individual bulls. Findings
of tubules with total loss of the layer configuration of
the spermiogenetic epithelium were sporadic. Epididy-
mes showed raised resorption in coni vasculosi and the
presence of higher amount of cell aggregations from
the released spermiogenetic epithelium in the tubules
of the head and tail of part. Adverse effect of nitrate
administration was also evident in the parenchyma of
kidney and liver with noticeable degenerative processes
in both cortical and medullary parts of kidney. and in
liver the increase of cell infiltration in the interlobular
spaces and degenerative changes of hepatocytes in the
central part of liver lobules were recorded.

DISCUSSION

The obtained results confirmed the adaptability of
experimental bulls to the increased intake of nitrate
which exceeded twice to 5 times the maximum admis-
sible concentrations (50 g/head/day). Administration of
the highest daily dose of 250 g nitrate resulted in two
animals in apparent signs (hyperpnoe and increased
pulse rate), which suggests the two major effects of
nitrates and nitrites (vasodilatation and methaemoglo-
binemia). These findings were confirmed by highly sig-
nificant increase (P < 0.01) of MHb concentration in
the blood. In one bull MHb concentration at the end of
the experiment was 2 583 pmol/l, which represents
41% of converted hacmoglobin to MHb with the upper
reference limit 350 pmol/l. Conversion of 60 to 80%
haemoglobin to MHb results in death (Jones. 1988).

In spite of the fact that the concentration of B-caro-
tene was below the lower reference limit prior to the
administration, adverse effect of nitrates resulted in fur-
ther decrease. Bartik (1985) shows hypovitaminosis
A already at 0.6 to 1% of nitrates in dry matter of the
ration. Similarly Dembiniski (1993) showed a de-
crease of B-carotene by more than 50% in blood serum
of cows saturated for 7 months with rations containing
higher levels of nitrates. We have recorded a similar
tendency in highly significant decrease of vitamin E
(P < 0.01) and therefore in accordance with the find-
ings of Bartik (1985) we can suppose a dectructive
effect of nitrates on its concentration. The decrease of
concentration of both vitamins has an important impact
on the physiology of reproduction. Meinecke etal
(1986) found that deficiency of B-carotene resulted in
disorders of steroidogenesis in the follicles of cow’s
ovary with subsequent clinical changes. Besides a se-
ries of general physiological effects, deficiency of vi-
tamin E also results in the decrease of gonadotrophins
and its subsequent effect on the control of hypotha-
lamo-hypophyseal system (Erin et al., 1985). Low
level of both vitamins, which are important antioxi-
dants, in the seminal plasma is closely related with
membrane integrity and immunological factors of in-
fertility. especially with the presence of antibodies
against sperms (Palan and Naz, 1996).
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Obtained results confirmed significant changes in
liver function of the experimental bulls based on the
dynamics of concentration of bile acids. Average con-
centrations prior to the administration (15.6 pmol/l) are
in accordance with the values found in normal cows
(Gil and Grunder, 1988: Hruska et al. 1991:
Bernardini etal. 1992 and others). Significant in-
crease of bile acid concentrations is suggestive of se-
vere impairment of liver functions which was con-
firmed by histological examination post mortem.
revealing evident hypobiotic processes in the central
part of liver lobules. The method of biological half-
-time of progesterone (MCP) has been used as an indi-
rect indicator of impaired liver functions. Prolongation
of MCP confirmed the decreased metabolic activity of
liver which can be involved in hormonal disbalances of
the organism.
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Cortisol level changes in animals exposed o stress
conditions can be considered, according to Herd
(1989), as a suitable physiological indicator of load
level of the organism. Our investigations revealed
along-term load in the animals regarding the high level
persistecy of cortisol.

Negative effect of nitrate administration was evident
in a significant decrease of T, concentrations as com-
pared with values prior to the administration which is
suggestive of the decreased function of thyroid gland.
Although the question of the physiological range of
thyroid gland hormones is according to the available
data questionable, our T, values were in the lower limit
stated in nonlactating cows of different breeds (Goret
ctal., 1974).

Nitrates and other anions tend to be similar in size
and charge to iodine 1ons. Thus. by competing, (hey

Vet Med. = Czech, 42, 1997 (12): 345-354
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interfere with the iodine binding site of the thyroid
gland. The data by Pisarikova et al. (1996)
showed the severity of nitrates, which was demon-
strated in samples taken from feed-water and drinking-
-water. 22% of these samples exceeded the limited
value (50 mg/l), and only 34.1% met the recommended
value. A correlative analysis proved a significant rela-
tion between nitrate level in feed-water and iodine level
in urine of dairy cows. During the past years, for the
assessment of thyroid gland function, TRH-stimulation
test (thyrotropin-releasing hormone) was performed
with the use of a synthetic tripeptide of TRH. The
TRH-test serves primarily as a means of diagnosing
and differentiating the hypophyseal and hypothalamic
forms of hypothyroidism (Travnicek etal. 1978).
During TRH-stimulation test, the most influential step
is the absence of TSH before applying TRH immedi-

Vet. Med. - Czech. 42, 1997 (12): 345-354

collection in companson with
the initial value

7—4—'7. of live s porm:
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S. Relative increase i structural
changes of sperms 120 min after
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nitial value

ately after the exposure. The subsequent elevation of
TSH, T; and T4 concentrations is indicative of a hy-
pothalamic, i.e. tertiary form of hypothyroidism caused
by TRH deficiency. If it were attributed to hypophyseal
insufficiency, TSH (thyroid-stimulating hormone)
would not be induced.

The possibility of intravital testicular stimulation by
GnRH for maximal testosterone production provided
new approaches to the functional assessment of the hy-
pothalamic-pituitary-testes axis and to the secretion po-
tential of testes. In general, the testicular response cor-
responded with the data of Barnes et al. (1983),
Post et al. (1987), Véznik and Kozdera
(1990), and other authors. The induced testosterone
concentration increased by 7 times more than the basal
concentration, which was less than | ng/ml. These re-
sults coincided with those of Schanbacher and

351



120 e | ACPt
100

80 A

40

20 A K !

204 ALP

CA

a:b P<0.05 0
a:c P<0.01

&

before exposure 100%
D during exposure

- after exposure

ACPc total acid phosphatase

ACPp prostatic acid phosphatase
ALP alkaline phosphatase
GGT gamaglutamyitransferase

TP total protein
FR fructose
CA citric acid

6. Relative percentage of biochemical parameters of bulls seminal plasma during exposure to nitrates as compared with the mitial value

before exposure

Echternkamp (1978). The negative testicular re-
sponse to GnRH stimulation during and after the expo-
sure (o nitrates may be attributed to the depressive ef-
fect of nitrates upon the activity of Leydig cells. These
findings are closely related to those of Barth and
Bowman (1994) in their study of dexamethazone-
-treated bulls.

The ejaculate functional parameters were reduced
not only during the exposure to nitrates but also long
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alter their administration: for instance, sperm motility
120 min after collection was still declining. In addition,
there were large numbers of sperms with impaired
membranes on account of the negative impact of ni-
trates. The sperm resistance also decreased highly, and
as a result predisposing the spermatozoa to secondary
alterations. These results are in accordance with the
data of Barth and Bowman (1994), which dem-
onstrated large numbers of pathological sperms six

Vet. Med. - Czech. 42, 1997 (12): 345-354



weeks after heat stress or the application of dexametha-
zone. After the exposure histological examination of
the testes and epididymis could reveal the effect of
stress on the significant deterioration of the ejaculate
quality by increasing the percentage of primary abnor-
mal cells as well as by the presence of degenerated and
abortive sperm cells of the seminiferous epithelium.
During the analysis of the seminal plasma, the ac-
tivity of the total acid phosphatase was the most impor-
tant change. For this account, Kiapfer (1972) recom-
mends the determination of this enzyme activity as
a diagnostic key in pathological conditions of bulls.
Moreover. he confirmed the correlation between ACP
activity and the percentage of motile and abnormal
sperms. However. from our experiment. this relation
could not be deduced. The reduction of GGT level after
the administration of nitrates was less signit'icm{l. But,
its measurement in the seminal plasma and sperms
could be suggestive of its correlation to the fertilizing
potential (Rosalki. 1973). The significant decrease
of fructose concentration during and after the exposure
to nitrates indicates the reduction of testicular endo-
crine activity. Asocan ct al. (1986), in abnormal
functions of the reproductive organs of bulls, observed
alterations in fructose and citric acid levels in the semi-
nal plasma. In addition. the concentration of fructose

was significantly decreased in the seminal plasma of

bulls with poor ejaculate quality.
Persistent high level of bile acids reflects liver dys-

function, which 1s attributed to the negative effect of
nitrates and stress on the organism. The suppression of

testosterone response during TPA tests coincided with
other parameters of target suppression. The persistence
of stress was accompanied by clevated cortisol level
and reduced B-carotene and vitamin E. Furthermore,
alterations in TSH concentration indicate the negative
impact ol stress upon the central regulatory system,
which results in functional insufficiency due to 1m-
paired responses of target organs.
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INTERACTION BETWEEN STRUCTURE OF SMALL MAMMAL
POPULATION AND OCCURRENCE OF ANTIBODIES TO
LEPTOSPIRA

VZTAH STRUKTURY POPULACII DROBNYCH CICAVCOV A VYSKYT
PROTILATOK PROTI LEPTOSPIRAM

M. Stanko', H. Prokopéakova’, J. Peterkova®, L. Cislakova®

' Institute of Zoology, Slovak Academy of Sciences, KoSice, Slovak Republic
2 Institute of Epidemiology, Faculty of Medicine of P. J. Safdrik University, Kosice, Slovak
Republic

ABSTRACT: Five rodent species (Apodemus flavicollis, A. agrarius, A. microps, Clethrionomys glareolus and Microtus
arvalis) were examined serologically for presence of antibodies to leptospira. Small mammals were caught in several areas
of castern Slovakia, an important part of host material comming from East Slovakian Lowland (45.7%), south part of KoSice
basin (26.5%) and Slovak carst (10.1%). Serological examinations were used by Kmety and Bakoss (1978), the sexual
condition of rodents were ascertained after Pelikdn (1965). Altogether, 2 113 individuals of rodent species were examined
during five years (1991-1995). antibodies to leptospires were demonstrated in 5.02% of examined hosts. In examined hosts
antibodies to six serovars of leptospira (Leptospira grippothyphosa, L. sejroe, L. bataviae, L. bratislava, L. pomona and L.
sorex-jalna) were found. The most frequently observed antibodies were those of the serovar L. grippothyphosa (65.1%) and
L. sejroe (25.5%). Slightly higher percentage of positive hosts in mature group rodents (5.4 %) comparing with immature
rodents (4.6%) were statistically insignificant. Similarly, no ditferences were found between percentage of positive rodent
females (5.3%) and group of males (4.7%). No statistical differences were found in positivities to leptospira antibodies among
sexual and age groups of individual rodent species. too. Proportion of serological positivities to L. grippothyphosa and L.
sejroe in compared sex and age rodent groups were very similar. In evaluated rodent species trend of increases of serological
positive values from spring to autumn was observed, but it was statistically confirmed only in A. agrarius.

small mammals; age: sex; antibodies; leptospirosis

ABSTRAKT: V prici st analyzované sérologické vySetrenia 2 113 kusov hlodavcov piatich druhov: Apodemus flavicollis,
A. agrarius, A. microps, Clethrionomys glareolus a Microtus arvalis. Materidl volneZijucich cicavcov bol ziskany v priebehu
piatich rokov (1991 az 1995) vo viacerych regionoch vychodného Slovenska. Podstatna ast pochddzala z Vychodoslovenskej
niziny (45.7 % materidlu), juznej Casti KoSickej kotliny (26.5 %) a Slovenského krasu (10,1 %). Celkové premorenie vyhod-
notenych druhov hlodavcov bolo 5,02 %, protilatky sme zistili proti Siestim sérotypom. Najcastejsie boli zistované protilatky
proti leptospiram sérovaru Leptospira grippotyphosa (63 %) a L. sejroe (25 %). Nepatrne vy$§ie premorenie dospelych
hlodavcov (5,35 %) v porovnani s nedospelymi (4,56 %) boli $tatisticky nepreukazné. Podobne vy§8ie hodnoty premorenia
samic v kumulovanej vzorke hlodavcov (5,3 %) v porovnani so samcami (4,7 %) boli nepreukazné. Struktira premorenia
dvoma najpocetnejSimi sérotypmi (L. grippothyphosa, L. sejroe) bola u porovndvanych pohlavnych a vekovych skupin velmi
vyrovnand. U viicSiny hlodavcov bol registrovany trend ndrastu premorenia na leptospiry od jari do jesene, preukazné udaje
boli potvrdené iba pri druhu Apodemus agrarius.

drobné cicavee: vek: pohlavie; premorenie; leptospiry

UvVoD

Pri leptospirézach, podobne ako i pri mnohych dal-
Sich parazitarnych ochoreniach, bola potvrdena predis-
pozicia ur¢itych skupin v populdcii hostitelov. Okrem
inych faktorov je vyznamny vek a pohlavie hostitela,
resp. pacienta (Karaseva, 1971; Mittermayer
ai, 1961; ASmera. 1991).

Vel. Med. — Czech, 42, 1997 (12): 355-360

V prispevku hodnotime premorenie leptospirami
piatich najpocetnejSich druhov hlodavcov v zberoch
z vychodného Slovenska. Statistickym porovnanim
hodnét premorenia vekovych a pohlavnych skupin
tychto druhov hlodavcov sme sa snazili zhodnotit vy-
znamnost tohto faktora a potencidlny vplyv na §trukti-
ru populacie hostitelov v prirodnom ohnisku. Price
s tymto zameranim v strednej Eurépe absentuju.
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MATERIAL A METODA

V prici vyhodnocujeme material drobnych cicaveov
vySetreny v roznych oblastiach vychodného Slovenska
pocas piatich rokov vyskumov (1991 az 1995). Ziklad-
né zhodnotenie tohto materidlu sme uviedli na inom
mieste (Stanko ai., 1996). V prispevku porovnava-
me premorenost drobnych cicaveov odchytavanych
jednotnou metodikou, t.j. iba odchytmi do sklapacich
pasci, pricom na analyzy boli pouZité srdcové vyluhy.
Na ddkaz Specifickych protilatok sme pouzivali mikro-
aglutinacnd reakciu (MAR) podla Kmetyho
a Bakossa (1978) s antigénmi kultir pestovanych
na Ustave epidemiologie LF UPJS v Kogiciach.

Porovnali sme premorenie piatich dominantnych
druhov hlodavcov: Apodemus agrarius, A. flavicollis,
A. microps, Clethrionomys glareolus a Microtus arva-
lis. Spolu bolo sérologicky vySetrenych 2 113 jedincov
tychto druhov hlodavcov.

Pri analyzach sme porovnivali vekovi a pohlavni
Struktaru populacie jednotlivych druhov, ako 1 sezonne
zmeny premorenia populdcii drobnych cicaveov. Drob-
né cicavee sme zatriedili do vekovych a pohlavnych
skupin na zdklade sekcie brusnej dutiny. pritom sme
pouzivali klasifikdaciu podla Pelikdana (1965).

Na testovanie hodn6t premorenia sme pouzili test
rovnosti dvoch relativnych pocetnosti. pricom sme po-
uzili arkussinusovi transformaciu (Jedlicka, 1984).

VYSLEDKY A DISKUSIA

V pocetnom materiali drobnych cicaveov (n = 2 493)
vySetrenych pocas piatich rokov na vychodnom Slo-
vensku (Stanko ai., 1996) vyrazne dominovalo pit
druhov hlodavcov (A. agrarius, A. flavicollis, A. mic-
rops, C. glareolus a M. arvalis). Skupinova dominan-
cia tychto druhov dosahovala priblizne 85 % materialu
vzoriek. Preto sme podrobnejSiu Statistickd analyzu
uskutocnili v uvedenych druhoch hlodavcov. Podstatna
Cast vzoriek pochadza z nizinnych oblasti — Vychodo-

slovenska nizina (45,7 % malterialu) a juzne) casti Ko-
Sicke) kotliny (26,5 %: tab. ). Z tychto tdzemi mame
vzorky zo vsetkych rocnych obdobi pocas viacerych
rokov. Premorenie hlodaveov v oboch orografickych
celkoch bolo podobné a testované rozdiely boli Statis-
ticky nepreukazné (1 = 1,89: ns).

Zvysna tretina vzoriek pochadzala z podhorskych
a horskych oblasti vychodného Slovenska (tab. I).
Hodnoty premorenia v jednotlivych orogratickych cel-
koch kolisali v rozpiiti od 2,74 do 10,77 %. Najnizsic
1 najvysSic hodnoty premorenia sme zistili v najmen-
Sich vzorkich (tab. ). V tychto orografickych celkoch
boli vzorky ziskavané nesystematicky, prevazne jedno-
razovo v letnom a jesennom obdobi, preto hodnoty po-
vazujeme za orientacné.

V celkovom materidli vyhodnocovanych druhov
hlodavcov predstavovala premorenic na leptospiry
5.02 %. Zistili sme protilatky proti Siestim sérotypom
(tab. IT). Najcastejsie boli zistované protilatky proti lep-
tospiram sérovaru L. grippotyphosa (63 % pripadov)
a L. sejroe (25 %).

S vynimkou rySavky tmavopasej (A. agrarius) boli
pri dalsich Styroch druhoch nepatrne vysSie hodnoty
premorenia dospelych jedincov v porovnani s nedospe-
lymi (tab. II). Pozitivnu koreliaciu prevalencie premo-
renta leptospirami L. grippotyphosa a veku hraboSov
druhu uvadza Karascva
(1971), rozdiely hodndot neboli Statisticky testované.

Pri vietkych piatich druhoch hlodaveov boli rozdie-
ly v hodnotach premorenia medzi pohlaviami Statistic-
ky nepreukazné. V kumulovanej vzorke sme zistili ne-

Microtus occononus

patrne vysSic premorenie dospelych jedincov (5,35 %)
nez nedospelych (4.56 %), rozdiely boli Statisticky ne-
preukazné (r = 0.816; ns). Podobné bolo 1 Strukturalne
zastapenie sérotypov L. grippotyphosa a L. sejroe
v oboch vekovych kategéridach (obr. 1).

Prevalencia protilitok u samcov a samic piatich dru-
hov hlodaveov vykazovala podobné hodnoty. V Sty-
roch druhoch sme zistili nepatrne vysSie hodnoty u sa-
mic (tab. III). Ticto rozdiely boli vo vietkych druhoch

I. Pocet, druhové zastipenie a vyskyt protilitok u drobnych cicaveov v jednotlivych orografickych celkoch vychodného Slovenska (1991 az
1995) — The host number and occurrence of small mammals in different arcas of East Slovakia (1991-1995)

Vysetrenych cicaveov/z toho pozitivnych?

g Nentger | Boicults | mhaows. | analls | i St
Skamané uzemie® n n " " " n %
Vychodoslovenska niZina 342/12 347/12 118/S 7008 89/2 966/39 4.04
Kogicka kotlina 176/16 IS8/11 62/3 17/0 147/5 560/35 6.25
Slovensky kras 22/1 13073 16/2 46/1 21477 3.27
Levocske vichy - 35/11 3572 4/0 5710 131713 9.92
Popradska kotlina 5/0 31/0 9/1 28/1 7372 2.74
Volovské vrchy 4/0 s - 170 48/2 104/3 2.88
Vychodné Beskydy 19/3 28/4 - - 18/0 65/7 10.77
Spolll" 568/32 780742 224/11 108/10 433/11 2 113/106 5.02

1 . 2 5 P o X « 4
host species, “examined hosts/serological positive, “investigated area. “total
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1. Vyskyt leptospirovych sérovarov u piatich hodnotenych druhov cicaveov vo vziahu k veku hlodavcov — The number, species structure
and occurrence of antibodies to leptospires in five rodent species caught in eastern Slovakia during 1991-1995.

Pocet % e
vysetrenych Foset |_)(I>L|l|v1;ych Seérotyp?
l).ruh. Vr:t{ Caveoe hostitelov
cicaveov
i i % l_dcplospim chlpspim Lep!os_piru ch(pspim Leptospira | Leptospira
grippotyphosa sejroe bataviae bratislava pomona Sorex

C. glareolus

dospelé® 234 7 2.99 4 2 1 - - -

nedospelé” 199 4’ 2,01 2 2 - - 1 -
M. arvalis

dospelé® 62 7 11.29 7 - - - -

nedospelé® 46 3 6.52 2 - - - - 1
A. flavicollis

dospelé? 584 s 5.99 21 9 3 2 = -

nedospelé® 191 7 3.66 5 2 - | = =
A mucropy

dospelé® 143 10 6.99 2 6 - 2 - -

nedospelé” 79 | 1.26 | - = - = =
A, agrarius

dospelé’ 247 9 3.64 9 . - - = -

nedospelé® 318 23" 7.2 16 6 1 = 1 =

Vysvetlivky - Explanation:

* — jedna vzorka s vyskytom protilatok proti L. grippotyphosa a L. s¢jroe — | sample with occurrence of antibodies to L. grippotyphosa
and L. sejroe

+ — jedna vzorka s vyskytom protilitok proti L. grippotyphosa a L. bratislava — | sample with occurrence of antibodies to L. grippotyphosa
and L. bratislava

1 k) o 2 3 . s ” ” 1 " 5 0.
species, age. “number of host examined, “number of positive hosts to antibodies. “serovar of leptospira, “mature rodents. “immature rodents

I Vyskyt leptospirovych sérovarov u pratich hodnotenych druhov cicaveov vo vztahu Kk pohlaviu hlodaveov — Occurrence ol antibodies to
leptospires in five rodent species according to sex groups

Pocet hostitefov
= — - = Sérotyp*
Druh, pohlavie! vysetrenych- pozitivnych’
i i % Leptospira Leplt.».\'pim Lepm.vpim L('phlu'piru Leptospira | Leptospira
erippotyphosa sejroe bataviae bratislava pomona Sorex
C. glareolus
mee? 227 6 2.64 3 2 - - | -

samice” 2006 s' 243 3 2 | - - -
M. arvalis

samee® 48 4 833 3 - - - - |

samice” 60) 6 10,00 6 - - - - -
A. flavicollix

samee’ 386 20 5.8 11 5 2 2 - -

samice® 394 20* 5.58 IS 6 | 1 - -
A, microps

samee® 121 5 4.13 | 3 - 1 = =

samice” 103 6 5,82 2 3 - | - -
AL agrariuy

samee’ 321 17 530 14 2 - - I -

samice” 247 15" 6.07 I 4 | - - -

Vysvetlivky — Explanation

* — jedna vzorka s vyskytom proulkitok prot L. grippotyphosa a L. sejroe — | sample with occurrence antibodies to L. grippotyphosa and L. sejroe

+ = jedna vzorka s vyskytom protilitok proti L. grippotyphosa a L. bratislava — | sample with occurrence antibodies to L. grippotyphosa
and L. bratislava

) [
males. “females

1 § 2 X 2 3 3 5 5 o :
species, sex. ber of host ex i ber of positive hosts to antibodies, *serovar of leptospir:

Vet. Med. - Czech, 42, 1997 (12): 355-360 357



L. grippotyphosa
61.5%

A
Others
5.8%
L. bataviae
3.8%
S
L e L. bratislava
e 5.8%
L. sejroe
23.1%
L. grippotyphosa N = 1010
64.9% ) P = 53%
B

L. bataviae
5.3%

/L. bratislava
3.5%

T
L. sejroe
26.3%

I Zastupenie sérotypov leptospir u dospelych (A) a nedospelych
hlodaveov (B), N — pocet vySetrenych hlodaveov. P - sérologicka
prevalencia hostitelov (%) - Occurrence of leptospira serovars in
mature (A) and immature rodents (B). N = number of rodents exa-
mined, P - prevalency of hosts to antibodies (%)

Statisticky nepreukazné (1 = 0,139 az 0,582). Podobne
i v kumulovanom materiali z vyhodnotenych druhov
hlodavcov sme zistili podobnu prevalenciu premorenia
oboch pohlavnych skupin (obr. 2). Rozdiely boli Statis-
ticky nepreukazné (r = 0,632; ns). Karaseva (1971)
vyslovuje predpoklad vy§Sej pozitivity na leptospiry
u samcov v dosledku vicSieho mnozstva poraneni koze
(ako nasledok bojov o rujné samice), terénne vyskumy
tieto predpoklady nepotvrdili.

Vyrazné sezonne zmeny vo vyskyte leptospiroz
u ludi na vychodnom Slovensku st dlhodobo znime
(Mittermayer a Kmety, 1956;: Mittermay -
er ai. 1961). Narast ochoreni pocas vegetacného ob-
dobia sa dava do sivisu so zvySenou expoziciou ludi
pri polnych pricach. Autori vyslovuji predpoklad na-
rastu premorenia hlodavcov koncom leta a v jeseni.

U hlodavcov ako potencialnych rezervoarov lepto-
spir je zname, 7e Struktdra populdcie vicSiny naSich
druhov podlicha pocas roka vyznamnym zmenim
(Kratochvil a kol., 1959: Pelikan, 1965,
1970)). NajvyznamnejSie trendy v populaciach si: na-
rast pohlavnej aktivity v priebehu jarného obdobia, po-
stupné zvySovanie populaénych denzit hlodavcov roz-
mnozovanim od jari aZ do jesene, postupné vymicranic
minuloro¢nej genericie do polovice leta, postupny atlm
reprodukénej ¢innosti v jeseni atd. V populaciach jed-

358

L. grippotyphosa N = 1270
63.2% P

= 5.4%

K
KK
RRLRLIRRS
RS
% ‘3%%%#?&&@%@5%f
Patateteteteted

A QR
A L. batavia¢
5.9%
L. bratislava
S . 5.9%
—_—
L. sejroe
25.0%
L. grippotyphosa N =833
63.5%
4.6%
KRR boes 0000003&‘:’;’0
.. o . e, oo.o.o.o.o'o'o':':'o\'
GRRERRRR
ARRRAALRS R % 0 X
ﬁ@&ﬁﬁ%ﬁ 1955005 “%%%%%%%% %
B :.o.:.n.o‘o’..,n‘ 0 nnnno oooo.u 45
Ostatné
7.2%
L. pomona
e YOETE — 7 4.9%
L. sejroe
24.4%

2 7:mupgn|g wmlypm leptospir u samcov (A) a samic hlodaveov
(B). - pocet vySetrenych hlodaveov, P - sérologicki prevalencia
Im.\(llxlo\ (%) — Occurrence of leptospira serovars in males (A) and
females rodents (B); N = number of rodents examined, P
lency of hosts to antibodies (%)

preva-

notlivych druhov od jari do jesene postupne narasta
podiel mladych, pohlavne neaktivnych jedincov. Ich
najvyssi podiel. podobne ako aj najvysSie populacné
hustoty su registrované koncom jesene, neskor prirod-
zenou mortalitou dochadza k poklesu poctov az do naj-
nizsich jarnych hodnot.

Analyzovali sme preto vySetreny material drobnych
cicaveov s cielom zistil, ¢i sa sezonne zmeny v §truk-
ture populicii hlodaveov odrazaju vo vyznamnych
zmenach premorenia populacie hlodavcov. Vysledkom
pripisujeme informativny charakter, pretoze vzorky po-
chadzali z viacerych rokov a niekolkych lokalit, ¢im sa
priemerizuju hodnoty premorenia.

V sezonnych vzorkach z troch najpocetnejsich dru-
hov (A. flavicollis, A. agrarius a C. glareolus) sme na-
jniz8ie hodnoty premorenia populdcie zistili zhodne
v jarnom obdobi (tab. IV). Vyssie hodnoty percentual-
neho premorenia sme zistili v lethom a jesennom ob-
dobi (A. agrarius), resp. v letnom a zimnom obdobi (A.
flavicollis, C. glareolus). V tychto troch druhoch sme
nezistili preukazné rozdiely v hodnotach premorenia
pocas roka. Jedind vynimku predstavovali preukazne
vySSie jesenné hodnoty v porovnani s jarnymi (1 =
2281 P < 0,01) u A. agrarius. Pri M. arvalis a A.
microps sme na testovanie rozdielov nemali vo vietkych
ro¢nych obdobiach dostatocne velké vzorky (tab. IV).
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V kumulovanej vzorke vsetkych vyhodnotenych
druhov hlodaveov sme zistili najnizsiu hodnotu v jar-
nom obdobi, najvy§Sic premorenie v lete. Jesenné
a zimné hodnoty boli nevyrazne nizsie a vyrovnané
(tab. IV). Testované rozdiely medzi sezénnymi hodno-
tami boli nepreukazné.

Predbezné vysledky jednoznacne nepotvrdili Statistic-
ky preukazny narast premorenia leptospirami v populdci-
ach porovniavanych druhov hlodaveov pocas vegetac-
ného obdobia. Registrované trendy narastu premorenia
od nizsich jarnych k vySSim letnym, resp. jesennym
hodnotam boli preukazne potvrdené iba v jednom pri-
pade (A. agrarius).

Naprick znamemu nosi¢stvu a vyluc¢ovaniu leptospir
v moc¢i (hlavne L. grippotyphosa), prakticky po cely
zivot (niekolko mesiacov) u drobnych hlodaveov, ¢o
ddva predpoklad narastu prevalencie premorenia s ve-
kom hlodavcov. situdcia je omnoho zloZitejSia a ov-
plyviiovand dalSimi faktormi. Vyznamnost jednotli-
vych foriem Sirenia a kontaminacie leptospirami medzi
hlodavcami (vodnd, alimentarna i pohlavnd) pocas roka
sa meni. Okrem pozitivnej korelicie premorenia drob-
nych cicaveov a ich populacnej hustoty (hlavne v gra-
dacnych rokoch) pristupuje dalej faktor ekologickych
podmienok prostredia (mnozstvo potravy a kondicia
zvierat, dizka rozmnozovacicho obdobia v jednotlivych
rokoch, stav zrazok a vySka hladin spodnej vody a i.
(Karaseva, 1971 aini). V populiciich hraboSov in-
fikovanych L. grippothyphosa bola registrovana vyssia
morbidita, zhor: sa kondicia zvierat, menili sa ni-
cktoré etologické prejavy a narastala mortalita hrabo-
Sov (narast podielu leptospirami infikovanych jedincov
v potrave dravych vidkov bol vyrazne vyssi (Karase -
va, 1971).

Predpokladame, ze malé rozdiely v premoreni po-
rovnavanych populacnych charakteristik hlodaveov
(vek, pohlavie a sezona) suvisi i s prevladajiucim ty-
pom krajiny, odkial pochidzala podstatna ast zberov,
t.j. polnohospodarsky vyznamne pozmenend niZinna
krajina s vyraznym odlesnenim, vytvorenim protipo-
vodnovych hriadzi a meliora¢nymi dpravami polnohos-
podarskych ploch. Z tychto Gzemi (Vychodoslovenska
nizina a juzna Cast KoSickej kotliny) registrujeme dlho-
dobo iba latentné prirodné ohniska leptospiroz. Preto
1 epidemiologicka situdcia z tychto uzemi za posledné
desatrocia je priaznivejSia nez v 50. a 60. rokoch
(Mittermayer a Kmety, 1956; Mittermayer
ai, 1961: Prokopcdikova ai, 1994).

wala

ZAVER

Sérologickym vySetrenim objemného materidlu pia-
tich najpocetnejSich druhov hlodaveov pochadzajicich
prevazne z nizinnych oblasti vychodného Slovenska
sme pri testovani protilatok proti leptospiram zistili:

V kumulovanej vzorke piatich porovnavanych dru-
hov hlodavcov neboli potvrdené Statisticky vyznamné
rozdiely v hodnotich prevalencie leptospirami medzi
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IV. Sezonne zmeny vo vyskyte protilaitok na leptospiry u piatich
druhov hlodaveov = Seasonal changes in occurrence of antibodies to
leptospires in five rodent species (1991-1995)

Brukh.:sozéng! Vysetrenych cicaveov/z toho pozitivnych?
Jar? Leto? | Jesen® | Zima®
A flavicollis n 173/6 150/11 344/16 116/9
% 347 T.33 4.65 7.76
A. agrarius n 160/4 44/3 277720 149/7
%o 2.50 6.82 1.22 4,70
A, microps n 1277 23/1 65/3 25/0
Yo 6,25 435 4.62 (0)
C. glareolus n 11071 85/3 191/5 48/2
Yo 091 3.53 2,62 4.17
M. arvalis n 36/5 (3/0) 56/5 13/0
Yo 139 ) 8.93 (0)
Spolu” no| 591723 | 305/18 | 933/49 | 351/18
De: 39 5.9 5,2 5.

1 : 2 2 4 5.4 3 s 4

species, season, “examined/serological positive host, “spring, “sum-
s 0 by

mer. autumn, ‘WIH[CI‘. total

dospelymi a nedospelymi jedincami, podobne sme ne-
zistili rozdiely medzi samcami a samicami.

Podobne i pri jednotlivych druhoch sme nezistili
Statisticky preukazné rozdiely v hodnotach premorenia
na leptospiry medzi samicami a samcami, resp. dospe-
lymi a nedospelymi hlodavcami.

V kumulovanych vzorkach zo vietkych porovnava-
nych druhov hlodaveov sme zistili zhodni Struktiru
premorenia sérovarmi L. grippotyphosa a L. sejroe. ¢i
uz v porovnavanej skupine dospelych a nedospelych
hlodavcov, resp. samcov a samic.

Trend narastu hodndt premorenia populacii hlodav-
cov na leptospiry od jari do leta, resp. jesene bol regis-
trovany v pocetnejSich vzorkach, vo viicsine pripadov
islo o nepreukazné rozdiely.
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EVALUATION OF HAZARDOUS POLLUTANT OCCURRENCE
IN FEED MIXTURE PLANTS

ZHODNOCENI VYSKYTU RIZIKOVYCH POLUTANTU
VE VYROBNACH KRMNYCH SMESI

J. Raszyk', R. Ulrich', V. Gajdaskova', A. Napravnik?, J. Salava’, J. Palac’

"Weterinary Research Institute, Brno, Czech Republic
*State Veterinary Institute, Brno, Czech Republic
*District Veterinary Administration, Hodonin Czech Republic

ABSTRACT: Concentrations of some hazardous pollutants were studied in dust deposit samples (n = 30) taken from the
indoor equipment of two feed mixture plants (FMP) in Hodonin district in 1995 and 1996; the pollutants involved mercury,
cadmium, lead, hexachlorobenzene (HCB), alpha and beta hexachlorocyclohexane (HCH), lindane (gamma HCH), DDT sum,
DDT isomers, polychlorinated biphenyls (Delor 103, Delor 106, PCB indicator congeners). The statistically significantly
higher (P < 0.01) average concentration of mercury (0.028 mg/kg) was recorded in dust depositions (n = 15) in FMP K. in
comparison with FMP R. Increased concentrations of cadmium (more than 0.5 mg/kg) were determined in dust depositions
in FMP K. in | sample (0.582 mg/kg), of lead (more than 5.0 mg/kg) in 1 sample (7.540 mg/kg), of HCB (more than
0.01 mg/kg) in two samples (0.034 and 0.036 mg/kg), of beta HCH (more than 0.005 mg/kg) in 4 samples (0.021; 0.022;
0.023 and 0.046 mg/kg), higher DDT sum (more than 0.05 mg/kg) were determined in FMP K. in 3 samples (0.072; 0.085
and 0.190 mg/kg) and of PCB sum (more than 0.05 mg/kg) in 4 samples (0.054; 0.059; 0.074 and 1.085 mg/kg). In comparison
with FMP K., dust depositions (n = 15) in FMP R. showed the statistically significantly higher (P < 0.05) average concen-
tration of lead (5.241 mg/kg). Increased concentrations of lead were determined in dust depositions in FMP R. in 7 samples
(5.040: 5.230; 6.760; 7.590; 7.620; 8.450 and 15.650 mg/kg), of beta HCH in 7 samples (0.006; 0.008; 0.022; 0.024; 0.026;
0.029 and 0.049 mg/kg), higher DDT sum were recorded in 3 samples (0.053; 0.074 and 0.126 mg/kg) and higher PCB sum
in 8 samples (0.057; 0.066; 0.101; 0.134; 0.164; 0.426; 0.821 and 1.202 mg/kg). The highest average concentration of
hazardous pollutants in dust depositions (n = 30) in both feed mixture plants was determined in lead (4.122 mg/kg), in
a descending order followed by PCB sum (0.151 mg/kg), cadmium (0.127 mg/kg), DDT sum (0.030 mg/kg), mercury
(0.019 mg/kg), lindane (0.013 mg/kg), beta HCH (0.010 mg/kg), HCB (0.004 mg/kg and alpha HCH (0.001 mg/kg). Out of
PCB indicator congeners, dust depositions contained the highest quantities of congener 138 (0.022 mg/kg), congener 180
(0.018 mg/kg) and congener 153 (0.015 mg/kg). Isomer p,p-DDT was dominant in dust depositions among DDT isomers
(0.019 mg/kg). Dust depositions sampled from the indoor equipment of feed mixture plants are a promising indicator of
produced feed mixtures contamination with hazardous pollutants. To seek sources of feed mixtures contamination is a per-
manent task of veterinary service.

feed mixture plants; dust depositions; mercury; cadmium; lead: hexachlorobenzene; lindane; DDT sum; DDT isomers: poly-
chlorinated biphenyls; PCB congeners; contamination indicators; health hazard

ABSTRAKT: V prabéhu let 1995 a 1996 byl na okrese Hodonin ve dvou vyrobnich krmnych smési (VKS) sledovin
v sedimentovaném prachu (n = 30) odebiraném z vnitiniho zafizeni obsah vybranych rizikovych polutantd: rtut, kadmium,
olovo, hexachlorbenzen (HCB), alfa a beta hexachlorcyklohexan (HCH), lindan (gama HCH), suma DDT, izomery DDT,
polychlorované bifenyly (Delor 103, Delor 106, indikatorové kongenery PCB). Ve VKS K., ve srovnani s VKS R., byla
v sedimentovaném prachu (n = 15) zji$téna statisticky vyznamné vy3si (P < 0,01) pramérna hodnota rtuti (0,028 mg/kg). Ve
VKS K. byly zjistény zvySené hodnoty kadmia (nad 0,5 mg/kg) v jednom vzorku (0,582 mg/kg), olova (nad 5,0 mg/kg)
v jednom vzorku (7,540 mg/kg), HCB (nad 0,01 mg/kg) ve dvou vzorcich (0,034 a 0,036 mg/kg), beta HCH (nad
0,005 mg/kg) ve ¢tyfech vzorcich (0,021; 0,022; 0,023 a 0,046 mg/kg), sumy DDT (nad 0.05 mg/kg) ve tfech vzorcich (0,072;
0,085 a 0,190 mg/kg) a sumy PCB (nad 0,05 mg/kg) ve Etyfech vzorcich (0,054; 0,059; 0,074 a 1,085 mg/kg) sedimentova-
ného prachu. Ve VKS R.. ve srovnani s VKS K., byla v sedimentovaném prachu (n = 15) zji§té€na statisticky vyznamné vyssi
(P < 0,05) primérna hodnota olova (5,241 mg/kg). Ve VKS R. byly zjitény zvy$ené hodnoty olova v sedmi vzorcich (5,040;
5.230; 6,760: 7,590; 7,620; 8,450 a 15,650 mg/kg), beta HCH v sedmi vzorcich (0,006; 0,008; 0,022; 0,024; 0,026; 0,029

* Supported by the Ministry of Agriculture of the Czech Republic (Projects RE 093 095 0048 and RE 5564), the Ministry of Environment of the
Czech Republic (Project GA/1650/93) and the Grant Agency of the Czech Republic (Grant No. 525/96/0924).
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a 0,049 mg/kg), sumy DDT ve tfech vzorcich (0.053; 0,074 a 0.126 mg/kg) a sumy PCB v osmi vzorcich (0,057: 0,066;
0,101; 0,134; 0,164; 0,426; 0,821 a 1,202 mg/kg) sedimentovanc¢ho prachu. Nejvyssi praimérnd hodnota rizikovych polutanti
v sedimentovaném prachu (n = 30) z obou VKS byla zji§téna u olova (4,122 mg/kg). pak v sestupné fadé nasledovaly suma
PCB (0,151 mg/kg), kadmium (0,127 mg/kg), suma DDT (0,030 mg/kg), rtut (0,019 mg/kg), lindan (0,013 mg/kg), beta HCH
(0,010 mg/kg), HCB (0,004 mg/kg) a alfa HCH (0,001 mg/kg). Z indikdtorovych kongenerd PCB byly v sedimentovaném
prachu v nejvétsim mnozstvi zastoupeny kongener 138 (0,022 mg/kg), kongener 180 (0,018 mg/kg) a kongener 153
(0,015 mg/kg). Z izomerd DDT pievaZoval v sedimentovaném prachu izomer p.p’-DDT (0.019 mg/kg). Sedimentovany prach
odebrany z vnitiniho zafizeni vyroben krmnych smési je nadéjnym indikiatorem kontaminace vyribénych krmnych smési
rizikovymi polutanty. Trvalym tkolem veterinarni sluzby zustavi dohledavini zdrojii kontaminace krmnych smési.

vyrobny krmnych smési; sedimentovany prach: rtut; kadmium: olovo:; hexachlorbenzen: hexachlorcyklohexan: lindan: suma

DDT:; izomery DDT; polychlorované bifenyly; kongenery PCB: indikitory kontaminace; zdravotni riziko

UvoD

Stétni veterinarni sprava Ceské republiky (SVS CR)
v ramci planovanych odbért vySetfuje obsah rtuti v od-
padech z obilovin a smetcich ze Srotovnikii ve vyrob-
nach krmnych smési. Za rok 1995 takto vySetiila
280 vzorku, ze kterych ve 14 vzorcich (5%) byly zjis-
tény nadlimitni hodnoty rtuti (Drapal a Valcl,
1996). Vysetiovani obsahu rtuti ve smetcich ze Srotov-
nikd je zacilené na kontrolu dodrzovani zakazu zkrmo-
vani obili morfeného rtuti hospodéiskym zviratim.

Dle naSich zkuSenosti jde o vysoce ucinné opatieni
SVS CR, které se pozitivné projevilo tim zpisobem, 7e
obsah rtuti v krmnych smésich na okrese Hodonin v ro-
ce 1994, ve srovnini s rokem 1984, poklesl 102krat
(Raszyk aj., 1996b).

Na oddéleni hygieny potravin Vyzkumného ustavu
veterinarniho Iékarstvi v Brné od roku 1982 vySetiuje-
me stajovy sedimentovany prach (z chovi prasat a sko-
tu) jako vynikajici indikator kontaminace stijového
prostiedi polutanty (Raszyk aj., 1995). V roce 1994
jsme nase zaméry roz8ifily i o vySetfovani sedimento-
vaného prachu z vozovek lokalizovanych na farmach
hospodarskych zvirat. Vozovkovy prach nam slouzi ja-
ko indikator kontaminace bezprostiedniho okoli staji,
odkud mohou polutanty piileZitostné pronikat do vniti-
niho stajového prostiedi (Raszyk aj., 1996a).

Cilem predkladané prace bylo zhodnotit vyskyt téz-
kych kovi, chlorovanych pesticid a polychlorovanych
bifenyli v sedimentovaném prachu z vnitfniho zafizeni
dvou vyroben krmnych smési lokalizovanych na okrese
Hodonin v pribéhu let 1995 a 1996.

MATERIAL A METODY

Vyskyt rizikovych polutanti byl sledovén v priibéhu
dvou let (1995, 1996) ve dvou vyrobnach krmnych
smési na okrese Hodonin.

Strucna charakteristika sledovanych vyroben krmnych
smési

Vyrobna krmnych smési K. (VKS K.) je v provozu
od roku 1975. Ro¢né vyrobi 47 tis. tun krmnych smési,
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z nichz je ur¢eno 59 % pro prasata, 30 % pro dribez,
10 % pro skot a 1 % pro ostatni hospodaiska zvifata.

Vyrobna krmnych smési R. (VKS R.) je v provozu od
roku 1967. Ro¢né vyprodukuje 36 tis. tun krmnych smési,
z nichz je ureno 50 % pro prasata, 44 % pro drabez, 5 %
pro skot a | % pro ostatni hospodaiska zvirata.

Obé sledované VKS jsou vybaveny obdobnym tech-
nologickym zafizenim, které tvori nasledujici provozni
linky: pfijimova, Srotovaci, davkovaci, michaci, kon-
trolni, granulacni a expedicni. Cely provoz je pak kon-
trolovan z fidiciho centra. Jsou pouzivany kladivkové
Srotovniky a Zlabové michacky (TMS Pardubice).
Krmné smési jsou vyrabény v sypké ¢i granulované
formé, dle pozadavki odbératele. Granulace se provadi
parou (ve VKS R. i vodou). Tukovaci zafizeni je po-
uziviano pouze ve VKS R. Dovozové komponenty vy-
rabénych krmnych smési tvoii 10 % ve VKS K. a 17 %
ve VKS R. Krmné smési vyroben¢ v obou VKS se
2 90 % vyuziji ke krmeni hospodarskych zvirat na
okrese Hodonin, zbyvajicich 10 % je zkrmeno v prileh-
lych okresech. V soucasné dobé se krmné smési do
zahrani¢i neexportuji.

Odbéry vzorku

Vzorky sedimentovaného prachu byly odebiriny
elektrickym vysavacem z vnitiniho zafizeni obou vyro-
ben krmnych smési (které zahrnovalo jednotlivé pro-
vozni linky). Ziskany prach jsme presivali pres sito
o velikosti oka 0,7 mm. K analyze byly pouZivany ¢as-
tice sedimentovaného prachu mensi nez 0,7 mm, které
tvofi pramérné 85 % z celkového mnozstvi odebraného
prachu. Odbéry sedimentovaného prachu se uskuteciio-
valy v priabéhu let 1995 a 1996. Intervaly mezi jednot-
livymi odbéry byly pfiblizné 50 dni. Vzdy ve stejny
den byly odebirany vzorky sedimentovaného prachu
z obou vyroben krmnych smési. Celkem bylo vySetie-
no 30 vzorka sedimentovaného prachu (15 vzorki
z VKS K.. 15 vzorka z VKS R.).

Pouzité metody

V sedimentovaném prachu byly analyzoviny vybra-
né chemické prvky. chlorované pesticidy a polychloro-
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vané bifenyly (PCB). Kadmium a olovo byly stanoveny
atomovou absorpéni spektrometrii (AAS) v plameni
acetylen-vzduch na pfistroji Perkin Elmer 3100 (Perkin
Elmer, USA). Rtut na automatickém analyzatoru rtuti
AMA (Altec, CR) s vyuzitim techniky generace par
kovové rtuti s naslednym zachycenim a obohacenim
v amalgamatoru.

Stanoveni chlorovanych pesticidi a polychlorova-
nych bifenyli (PCB) bylo provadéno po extrakci orga-
nickymi rozpoustédly a separaci koextrakti adsorpcni
sloupcovou chromatografii na koloné aktivniho Flori-
silu vysoce rozliSovaci kapilarni plynovou chromato-
grafii s detektorem 63NECD (G ajduskova a Ul-
rich, 1992). Hodnoceni analytd bylo provadéno
z kalibra¢nich kiivek jednotlivych analytickych stan-
dardi pomoci software Star chromatography Worksta-
tion, verze 4.0 ve spojeni s plynovym chromatografem
Varian STAR 3600 CX (Varian, USA). PCB byly hod-
noceny jako suma vyjadiena na Delor 103 (niZechloro-
vané bifenyly) a Delor 106 (vySechlorované bifenyly),
dale byly kvantifikovany indikatorové kongenery PCB
(dle nomenklatury IUPAC) 28, 52, 101, 118, 138, 153,
180. Suma DDT zahrnuje isomery o,p’-DDE, p,p’-
-DDE, o,p’-DDD, p,p’-DDD, 0,p’-DDT, p,p’-DDT.

1. Obsah rizikovych polutanti (mg/kg) v sedimentovaném prachu (n

Za zvySené hodnoty rizikovych polutantd v sedi-
mentovaném prachu byly povazovany hodnoty piesa-
hujici nejvy3ssi pripustny obsah nezadoucich latek v kr-
mivech (pfiloha ¢. 3 k vyhlasce ¢.194/1996 Sb., kterou
se provadi zakon o krmivech ¢. 91/1996 Sb.).

K hodnoceni vysledka byl pouzit program STAT
Plus, verze 1.0l (MatousSkova aj., 1992). Vysledky
v tabulkdch jsou vyjadieny takto: pocet vySetienych
vzorkl (n), median, pramér, smérodatna odchylka, mi-
nimdlni a maximdlni hodnota.

VYSLEDKY

Obsah rizikovych polutanti v sedimentovaném pra-
chu odebiraném z vnitiniho zafizeni vyrobny krmnych
smési K. (VKS K.) na okrese Hodonin v letech 1995
a 1996 je uveden v tab. I. Ve VKS K., ve srovnani
s VKS R, byla v sedimentovaném prachu zji$téna sta-
tisticky vyznamné vys&i (P < 0,01) pramérna hodnota
rtuti (0,028 mg/kg). Ve VKS K. byly zjiStény zvySené
hodnoty kadmia (nad 0,5 mg/kg) v jednom vzorku
(0,582 mg/kg), olova (nad 5,0 mg/kg) v jednom vzorku
(7,540 mg/kg), HCB (nad 0,01 mg/kg) ve dvou vzor-

= 15) odebiraném 2z vnitiniho zafizeni vyrobny krmnych smési K.

v okrese Hodonin v letech 1995 a 1996 — Concentrations of hazardous pollutants (mg/kg) in dust depositions (n = 15) sampled from the
indoor equipment of feed mixture plant K. in Hodonin district in 1995 and 1996

Analyt! Median® Pramér’ Smérodatna odchylka® Minimum Maximum
i - Cﬁcmiuké prvky”
Ritui? 0,0250 o 0,0275 0,0167 0,0130 0,0770
Kadmium? 0.1200 0.1497 0.1250 0.0600 0.5820
Olovo?! 3.1000 3.0027 1.6443 0,7400 7.5400
Chlorované pesticidy '’
HCB 0,0003 0.0067 0,0130 0,0001 0,0359
o HCH 0.0001 0.0008 0,0012 0.0001 0,0034
B HCH 0,0005 0.0084 0,0136 0,0001 0,0460
Lindan 0.0029 0,0128 0,0180 0,0001 0,0580
Suma DDT 0,0070 0,0332 0,0522 0,0012 0.1903
p.p'-DDE 0,0008 0,0021 0,0035 0,0001 0.0120
p.p’-DDT 0,0024 0,0211 0,0397 0,0002 0,1460
Polychlorované bifenyly'"
Suma PCB 0,0285 0.0999 0,2736 0,0006 1.0850
Delor 103 0,0157 0.0187 0,0214 0,0003 0,0788
Delor 106 0.0143 0,0812 0,2562 0,0003 1,0064
Kongener® 28 0.0034 0.0044 0,0049 0,0001 0.0172
Kongener 52 0,0002 0.0007 0,0009 0,0001 0,0024
Kongener 101 0,0005 0.0041 0,0103 0,0001 0.0406
Kongener 118 0.0004 0,0014 0,0035 0,0001 0.0141
Kongener 138 0.0030 0,0130 *0.0378 0,0001 0.1491
Kongener 153 0.0014 0.0144 0,0428 0,0001 01677
Kongener 180 0.0004 0.0136 0,0407 0,0001 0,1572

I 2 3 . 4, ) 6 % X e Y . 10 . e
analyte. “mercury. ‘cadmium, “lead. "congener. "median. ‘average. “standard deviations, “chemical elements, ' chlorinated pesticides,

Ilpolychlunnﬂlcd biphenyls
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cich (0,034 a 0,036 mg/kg), beta HCH (nad 0,005
mg/kg) ve &tyfech vzorcich (0,021, 0,022; 0,023
a 0,046 mg/kg), sumy DDT (nad 0,05 mg/kg) ve tiech
vzorcich (0,072; 0,085 a 0,190 mg/kg), sumy PCB (nad
0,05 mg/kg) ve &tyfech vzorcich (0,054; 0,059; 0,074
a 1,085 mg/kg), kongeneru PCB 138 (nad 0,005
mg/kg) ve tiech vzorcich (0,006; 0,014 a 0,149 mg/kg)
a kongeneru PCB 153 (nad 0,005 mg/kg) ve tiech vzor-
cich (0,006: 0,024 a 0,168 mg/kg) sedimentovaného
prachu.

Obsah rizikovych polutanti v sedimentovaném pra-
chu odebiraném z vnitiniho zafizeni vyrobny krmnych
smési R. (VKS R.) na okrese Hodonin v letech 1995
a 1996 je uveden v tab. II. Ve VKS R., ve srovnini
s VKS K., byla v sedimentovaném prachu zji$téna sta-
tisticky vyznamné vy33i (P < 0,05) primérna hodnota
olova (5,241 mg/kg). Ve VKS R. byly zji§tény zvySené
hodnoty olova v sedmi vzorcich (5,040; 5,230; 6,760
7,590; 7,620; 8,450 a 15,650 mg/kg), beta HCH v sed-
mi vzorcich (0,006; 0,008; 0,022; 0,024; 0,026; 0,029
a 0,049 mg/kg), sumy DDT ve tiech vzorcich (0,053;
0,074 a 0,126 mg/kg). sumy PCB v osmi vzorcich
(0,057: 0,066 0,101: 0,134: 0.164 0.426; 0,821 a 1,202
mg/kg), kongeneru PCB 138 v Sesti vzorcich (0,006;
0,012; 0,039; 0,078; 0,144 a 0,171 mg/kg) a kongeneru

PCB 153 v péti vzorcich (0.006; 0,013; 0.042; 0,115
a 0,170 mg/kg) sedimentované¢ho prachu.

Souhrnné udaje o obsahu rizikovych polutanta v se-
dimentovaném prachu odebiraném z vnitiniho zafizeni
dvou VKS (K., R.) na okrese Hodonin v letech 1995
a 1996 jsou uvedeny v tab. III. Nejvy$si pramérna hod-
nota byla zjisténa u olova (4,122 mg/kg), pak v sestu-
pné fadé¢ nasledovaly suma PCB (0,151 mg/kg), kadmi-
um (0,127 mg/kg), suma DDT (0,030 mg/kg), rtuf
(0,019 mg/kg), lindan (0,013 mg/kg), beta HCH (0,010
mg/kg), HCB (0.004 mg/kg) a alfa HCH (0,001
mg/kg). Z indikdtorovych kongeneri PCB byly v sedi-
mentovaném prachu v nejvét§im mnozstvi zastoupeny
kongener 138 (0,022 mg/kg), kongener 180 (0,018
mg/kg) a kongener 153 (0,015 mg/kg). Z isomerd DDT
pfevazoval v sedimentovaném prachu isomer p,p’-
-DDT (0,019 mg/kg).

DISKUSE

Za zvySené hodnoty sledovanych polutanta v sedi-
mentovaném prachu z vyroben krmnych smési jsou
v této priaci povazovany hodnoty: u rtuti nad 0,1:
u kadmia nad 0.5: u olova nad 5.0; u HCB nad 0.01:

11. Obsah rizikovych polutantd (mg/kg) v sedimentovaném prachu (n = 15) odebiraném z vnitiniho zafizeni vyrobny krmnych smési R.
v okrese Hodonin v letech 1995 a 1996 — Concentrations of hazardous pollutants (mg/kg) in dust depositions (n = 15) sampled from the
indoor equipment of feed mixture plant R. in Hodonin district in 1995 and 1996

Analyt' Median® Primér’ Smérodatnd odchylka® [ Mintmum [ Maximum
Chemické prvky”
Rtut? 0.0100 0,0104 0.0062 0.0020 0.0200
Kadmium?® 0.0710 0.1037 0.0629 0.0440 0.2530
Olovo® 4.7000 5.2407 3.6985 1.6500 15.6500
Chlorované pesticidy'”
HCB 0,0012 0,0024 0.0033 0.0001 0.0104
o HCH 0,0001 0.0005 0.0008 0.0001 0.0027
B HCH 0.0044 0.0119 0.0147 0.0002 0.0494
Lindan 0,0072 0.0133 0.0164 0.0001 0.0470
Suma DDT 0,0088 0,0272 0.0356 0.0006 0.1255
p.p’-DDE 0.0010 0.0036 0.0048 0.0001 0.0124
p.p’-DDT 0.0044 0.0176 0.0242 0.0001 0.0786
Polychlorované bifenyly''
Suma PCB 0,0443 0,2012 03544 0.0006 1,2023
Delor 103 0,0054 0.0277 0,0395 0.0003 0.1306
Delor 106 0.0304 0.1735 0.3191 0.0003 1.0718
Kongener® 28 0,0014 0.0064 0,0088 0.0001 0.,0281
Kongener 52 0,0001 0,0007 0,0012 0,0001 0,0043
Kongener 101 0,0013 0,0070 0.0118 0.0001 0.0402
Kongener 118 0.0007 0,0049 0.0084 0.0001 0.0302
Kongener 138 0,0032 0.0309 0.0555 0.0001 0.1708
Kongener 153 0,0018 00163 0.0438 0.0001 0.1698
Kongener 180 0,0006 0,0233 0,0489 0.0001 0.1703

For I-11 see Tab. I
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u alfa HCH nad 0,02; u beta HCH nad 0,005; u lindanu
nad 0.2; u sumy DDT a sumy PCB nad 0,05 a u kon-
generd PCB 138 a 153 nad 0,005 mg/kg. Jsou to nej-
niz8i hodnoty, které jiz pfesahuji (dle vyhlasky
194/1996) nejvyssi piipustny obsah nezadoucich latek
u zdkonem vyjmenovanych druha krmiv: ostatni krmi-
va (HCB, alfa HCH, lindan, suma DDT); ostatni dopln-
kova krmiva (kadmium, olovo); ostatni kompletni kr-
miva (rtuf, suma PCB); vSechna krmiva (kongenery
PCB 138, 153) a krmné smési pro dojnice (beta HCH).

Pramérnd hladina rtuti v sedimentovaném prachu
z vyroben krmnych smési na okrese Hodonin byla vel-
mi nizka (kolem 0,02 mg/kg). V Zadném ze 30 vySet-
fenych vzorkd sedimentovaného prachu nebyla u rtuti
prekrocena hodnota 0,1 mg/kg. Toto zjisténi lze hod-
notit vysoce pozitivng, protoZze doklada, Ze v uplynu-
lych dvou letech nebylo ve sledovanych vyrobnach
krmnych smési pouzito obili mofené rtuti (fenylmerku-
richloridem) jako komponenta vyrdabénych krmnych
smési.

Za celou Ceskou republiku viak tato situace tak
pfizniva neni. V roce 1995 Statni veterinarni sprava
Ceské republiky (SVS CR) vysetfila celkem 280 vzor-
ku odpadi z obilovin a smetkl ze Srotovniki na obsah
rtuti (Drapal a Valcel, 1996), z toho u 14 vzorka

(5 %) byly zjistény nadlimitni hodnoty rtuti. Primérna
hladina rtuti v odpadech z obilovin a smetcich ze $ro-
tovnikt ¢inila 0,072 mg/kg, byla tedy priblizné 3,5krat
vy§8§i neZz primérna hladina rtuti v sedimentovaném
prachu z vyroben krmnych smési na okrese Hodonin.
Pramérna hladina rtuti v krmnych smésich v Ceské re-
publice v roce 1996 byla 0,004 mg/kg (Drédapal
a Valcl, 1996).

V sedimentovaném prachu z vyroben krmnych smé-
si na okrese Hodonin byla zjiSténa nejvy38i primérna
hodnota olova (4,122 mg/kg) a v osmi vzorcich (27 %)
koncentrace olova presahovala hladinu 5,0 mg/kg.

Jednim z moZnych zdroji olova obsaZeného v sedi-
mentovaném prachu z vyroben krmnych smési mohou
byt krmné mineralni dopliiky. V roce 1995 SVS CR
vySettila 297 vzorkd krmnych mineralnich dopliikii na
obsah olova (Drapal a Valcl, 1996), z toho
u sedmi vzorkd (2,4 %) byly prokazany nadlimitni
hodnoty olova. Primérna hladina olova v krmnych mi-
nerdlnich dopliicich ¢inila 4,394 mg/kg.

DalSim moznym zdrojem olova v sedimentovaném
prachu z vyroben krmnych smési mohou byt natérové
hmoty pouZité na vnitinim zafizeni. V Ceské republice
doposud nebyl -stanoven hygienicky limit pro obsah
olova v barvach. Ve Spojenych statech americkych se

I11. Souhrnné udaje o obsahu rizikovych polutanti (mg/kg) v sedimentovaném prachu (n = 30) odebiraném z vnitiniho zafizeni dvou vyroben
krmnych smési (K., R.) v okrese Hodonin v letech 1995 a 1996 -~ Summarized data on concentrations of hazardous pollutants (mg/kg) in
dust depositions (n = 30) sampled from the indoor equipment of feed mixture plants (K., R.) in Hodonin district in 1995 and 1996

Analyt! ] Median® Pramer’ I Smérodatni odchylka® Minimum l Maximum
Chemické prvky”
Ruuf? 0,0160 0.0190 0,0151 0,0020 0,0770
Kadmium® 01110 0.1267 0,1000 0,0440 0,5820
Olovo* 3,2300 4,1217 3,0339 0,7400 15,6500
Chlorované pesticidy'"
HCB 0.0008 0,0045 0.0096 0.0001 0.0359
a HCH 0.0001 0,0006 0.0010 0.0001 0.0034
B HCH 00038 0.,0102 0.0140 0,0001 0.0494
Lindan 0.0043 0,0131 0,0170 0,0001 0,0580
Suma DDT 0.0087 0.0302 0.0440 0.0006 0,1903
p.p’-DDE 0,0010 0,0028 0.,0042 0,0001 0.0124
p.p’-DDT 0,0038 0,0194 0,0323 0,0001 0.1460
Polychlorované bifenyly'!
Suma PCB 0,0370 0.1506 03153 0,0006 1,2023
Delor 103 0,0142 0,0232 0,0315 0,0003 0,1306
Delor 106 0.0194 0.1274 0,2882 0,0003 1.0718
Kongcncr‘ 28 0.0029 0.0054 0.,0071 0,0001 0,0281
Kongener 52 0,0001 0.0007 0.0010 0,0001 0.0043
Kongener 101 0,0008 0,0055 0,0110 0,0001 0.0406
Kongener 118 0.0006 0.0032 0,0066 0,0001 0,0302
Kongener 138 0.0031 0.0220 0.0476 0.0001 0.1708
Kongener 153 0,0017 0,0154 0,0426 0.0001 0.1698
Kongener 180 0,0005 0,0180 0.0445 0,0001 0,1703
For 1-11 see Tab. |
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od roku 1978 nesmi, dle nafizeni The Consumer Pro-
duct Safety Commission, pouZivat barvy obsahujici vi-
ce nez 0,06 % olova (0,6 g/kg) a to na zevni a vnitini
povrchy budov, hracky a nabytek. Toto nafizeni bylo
v USA piedevsim zacileno na ochranu déti pied into-
xtkacemi olovem (Al-Saleh a Coate. 1995). Po-
byt déti v mistnostech. kde koncentrace olova v sedi-
mentovaném prachu presahuje hladinu 2 mg/kg je pro
déti rizikovy (Thornton aj., 1994).

Pouze ve dvou vzorcich (6.6 %) sedimentovaného
prachu z VKS byly zjiStény zvySené (nad 0.01 mg/kg)
hodnoty HCB. Zatimco hodnoty beta HCH, piesahujici
0.005 mg/kg, byly prokazany v 11 vzorcich (36.6 %)
sedimentovaného prachu obou VKS.

Pramérnd hladina beta HCH v krmnych smésich
v Ceské republice v roce 1995 nebyla zvefejnéna. Uda-
je za rok 1995 jsou uvadény jako suma alfa a beta
HCH. ktera Cinila 0.012 mg/kg (Drapal a Valcl,
1996). V sedimentovaném prachu z vyroben krmnych
smési byl pomér alfa k beta HCH 1 : 17 (0.0006:
0.0102 mg/kg).

Technicky HCH pramérné obsahoval 60 az 70 %
izomeru alfa, 5 az 12 % izomeru beta, 10 az 15 %
izomeru gama (lindan) a 6 az 10 % i1zomeru delta
(Hayes. 1975; Cremlyn, 1985). V zemédélstvi
naSel uplatnéni pouze lindan a to pro své insckticidni
vlastnosti. Ostatni 1izomery HCH byly vnaseny do ze-
médélského prostiedi s nedokonale vycisténymi pfi-
pravky lindanu. V zemédélské praxi v Ceské republice
se pouzivaly k pfimym zasahum kombinované priprav-
ky lindanu a DDT (popras Gamadyn a suspendovatelny
Lidykol). k mofeni semen se pouzival piipravek Hermal
L. K oSetfeni fepky olejné proti Skidetim se do roku 1993
mohly v Ceské republice pouzivat dva pripravky obsahu-
jici lindan (Lindan WP 80 a Lindram 50/35 WP). Vyroba
technického HCH byla v Ceské republice zastavena ji7
pred vice nez 10 lety (Cremlyn, 1985).

Z hlediska toxicity je lindan ze viech izomera HCH
nejtoxic¢té)Si. Alfa izomer HCH je toxictéjsi nez beta
izomer HCH, ktery je zase v Zivotnim prostiedi perzis-
tentn¢)Si (Ben-Dyke aj.. 1970; Hayes. 1975).

Ve 12 vzorcich (40 %) sedimentovaného prachu
z vyroben krmnych smési jsme zjistili hodnoty sumy
PCB vysSi nez 0,05 mg/kg. Ve vSech vzorcich sedi-
mentovaného prachu mély prevahu vysechlorované bi-
fenyly typu Delor 106 (pomér Deloru 103 k Deloru 106
byl pfiblizné | : 5) a z kongenerd PCB byly nejvice
zastoupeny kongenery 138, 180 a 153. Praimérnd kon-
centrace kongeneru PCB 118, ktery je ze sledovanych
indikatorovych kongenera PCB nejtoxictéjsi (Safe.
1994) Cinila v sedimentovaném prachu 0,003 mg/kg.

Na zdkladé zjisténych nélezl lze usuzovat, Ze hlav-
nim zdrojem PCB v sedimentovaném prachu byly na-
térové hmoty s obsahem PCB. Pripravek Delor 106 byl
vyrabén v Chemku Strazském (Slovenska republika),
v soucasné dobé se jiz nevyrabi. Obsahoval hexa a vyse
chlorované bifenyly s primérnym obsahem chloru
62 %. Hlavni pouziti Deloru 106 bylo pfi vyrobé barev,
lakua. naterovych hmot a glazur (Anonym. 1978).
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V ramei planovanych odbéra vysetiila SVS CR
v roce 1995 v Ceské republice celkem 101 vzorki krm-
nych smési na obsah PCB. Z toho u Il vzorka
(10,9 %) byly zjistény nadlimitni hodnoty PCB. Na
okrese Hodonin byly v roce 1995 opakované prokazany
nadlimitni hodnoty PCB v krmnych smésich v katas-
trech obci Kyjov a RatiSkovice (Drapal a Valcl,
1996).

Priumérna hladina vySechlorovanych bifenyli (Delor
106) v krmnych smésich v Ceské republice v roce
1995 ¢inila 0,029 mg/kg (Drapal a Valcl, 1996),
zatimco v sedimentovaném prachu z vyroben krmnych
smesi byla priblizné Ctyfikrat vyssi (0.127 mg/kg).

Z vyse uvedeného je ziejm¢. Ze ochrana krmiv pied
kontaminaci PCB je v Ceské republice i v sou¢asné do-
b¢ vysoce aktudlni. Varovnym signialem je rovnéz zvy-
Sujici se procento nadlimitnich ndleza PCB ve vepio-
vém mase v Ceské republice. V roce 1993 1o bylo
0,6 %, v roce 1994 jiz 1,1 % a v roce 1995 pak 2,3 %
nadlimitnich nileza PCB (Drapal a Valcl, 1994,
1995, 1996). Prasata v Ceské republice spotiebuji vice
nez 50 % viech vyrobenych krmnych smési.

Prekvapive pro nas bylo zjisténi vyssich hodnot su-
my DDT (nad 0.05 mg/kg) v Sesti vzorcich (20 %) se-
dimentovancho prachu z vyroben krmnych smési. Ve
viech vzorcich sedimentovaného prachu prevazoval
izomer p.p’-DDT. ktery je toxictéjsi nez izomer p.p’-
-DDE (Corn. 1993).

Primérna hladina sumy DDT v krmnych smésich
v Ceské republice v roce 1995 byla 0.011 mg/kg
(Drapal a Valcel. 1996). zatimco v sedimentova-
ném prachu z vyroben krmnych smési byla zhruba tii-
krat vyssi (0.030 mg/kg).

PouZiti pripravki na biazi DDT v zemédélstvi bylo
v Ceské republice zakizino jiz v roce 1974. Rezidua
DDT v pudé vSak pretrvavaji vice nez 30 let (Di-
mond a Owen, 1996). Lze predpokladat, Ze zdro-
jem kontaminace DDT mohly byt komponenty krm-
nych smési dovezené ze zemi, kde se DDT doposud
pouziva v programu tlumeni malirie ¢i hubeni mouchy
tse-tse (Lopezcarrillo aj., 1996).

Pouze v jednom vzorku (3 %) sedimentovancho
prachu z vyrobny krmnych smési K. byla zjisténa vySSi
hodnota kadmia (nad 0.5 mg/kg). V roce 1995 vysetiila
SVS CR celkem | 136 vzorka krmnych smési na obsah
kadmia. z toho poctu jen tfi vzorky (0.3 %) obsahovaly
nadlimitni hodnoty kadmia. pficemz dva vzorky krm-
nych smési s nadlimitnim obsahem kadmia pochazely
7. okresu Hodonin (katastr Velka nad Velickou) (D ri -
pal a Valcl, 1996). Pravdépodobnym zdrojem
kadmia v sedimentovaném prachu z vyroben krmnych
smési byly krmné minerdlni doplnky, kde ¢astym nosite-
lem kadmia byva siran zine¢naty (Drapal a Val-
¢l 1996).

Primérnd hladina kadmia v krmnych smésich
v Ceské republice v roce 1995 ¢inila 0.055 mg/kg
(Drapal a Valcl, 1996). zatimco v sedimentova-
ném prachu z vyroben krmnych smési byla asi dvakrat
vyssi (0.127 mg/kg).
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Sedimentovany prach odebrany z vnitiniho zafizeni
vyroben krmnych smési se jevi jako nad€ny indikator
kontaminace vyrabénych krmnych smési polutanty.
Vyznamnym a trvalym dkolem veterinarni sluzby zi-
stava dohledavani zdroji kontaminace krmnych smési.
Dle naSich zkuSenosti muZe jit jak o zdroje vnéjsi
(napf. obili mofené rtuti, mineralni dopliky kontami-
nované kadmiem a olovem) tak o zdroje vnitini (napf.
natérové hmoty obsahujici PCB nebo olovo).

Udaje o vyskytu rizikovych polutanti v sedimento-
vaném prachu vyroben krmnych smési jsou vyuZitelné
1 Iékafskou sluzbou (preventivni a pracovni Iékaistvi).
V soucasné dobé je zemédélsky organicky prach pova-
Zovan za rizikovy faktor pro farmafe a zaméstnance
vyroben krmnych smési. Po jeho vdechovani je zjisto-
van tzv. toxicky syndrom z organického prachu, ktery
se klinicky projevuje horeCkou, dusnosti, drazdivym
kaslem a zanétlivou reakcei plicniho parenchymu (Cas -
tranova aj., 1996).

Je nutné respektovat skute¢nost, Ze nade sledovani se
uskute¢nila v letech 1995 a 1996 a v prabéhu sledovani
vstoupil v platnost novy zakon o krmivech (¢. 91/1996
Sb.). Proto jsme se rozhodli dosaZené vysledky posuzovat
z pohledu tohoto nového zikona, ktery upravuje nejvyssi
pripustny obsah nezadoucich latek v krmivech.

Vysetfovani sedimentovaného prachu na obsah riziko-
vych polutanta z obou vyroben krmnych smési pokracuje
i v nasledujicich dvou letech (1997, 1998), navic viak
bude v kazdé vyrobné krmnych smési rocné vysetieno 10
vyrobenych krmnych smési (pét pro prasata, tfi pro dri-
bez a dveé pro skot) na obsah rizikovych polutanti.
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BOOK REVIEW

TRENDS OF MODERN PHYSIOLOGY

SMERY MODERNI FYZIOLOGIE

L. Velisek a kolektiv

Praha, Univerzita Karlova 1992. 66 s.

Pod redakénim vedenim Libora Veliska vznikla zajimava
publikace. Je koncipovina jako ucebnice a podilelo se na ni
sedm dalSich specialisti.

Prvni kapitolu, ktera se tyka zasad védecké price, pripravil
Jan Bures. Jsou v ni uvedeny pfistupy k védecké praci, ziskani
védeckych hodnosti a hodnoceni védecké produkce. Hodnoti
publikace v zahrani¢nich Casopisech a zabyva se vyuZitim
Science Citation Indexu. V soucasné dobé se hodnotici metody
zaCinaji objektivné uplatiiovat v Sir§i mife pfi mapovini nasi
védecké scény. Lze jen doufat, Ze vysledk takového hodnoceni
bude raciondlné vyuZito pfi rozhodovini o dalSim uspofadini
nasi védy.

Druhou kapitolu zpracoval Pavel Hlavicka a nazval ji Po-
kusy na zvifatech a jejich etika. Autor se zamysli nad pouZi-
vanim zvifat v laboratorni praci. Snazi se brat v avahu veskeré
argumenty pro vyuZivini téchto modeli, ale také argumenty
ochranct zvitat. PouZivani zvifecich modeli je mozné nahradit
jinymi simula¢nimi technikami a technologiemi. Mohou poslou-
Zit inteligentni pocitacové produkty, biotechnologické produkty
RIA, ELISA atd. Autor upozoriiuje na nutnost vybéru vhodné-
ho experimentdlniho objektu, dokonalost plianu celého experi-
mentu. Jsou popsiny dnesni rozhodovaci procesy v schvalovani
projektu, kde se k experimentim pouZzivaji zvifata. Dovolim si
citovat vétu z textu: ,,Vlastni eticky pfistup k pokusnému zvifeti
zilezi vzdy na experimentdtorovi, na jeho etické drovni. znalos-
tech a naléhavosti feSeni tkold™.

Dalsi kapitolu s nizvem Membranovy transport zpracoval
Arnost Kotyk. Profesor Kotyk zde strucné, jasné a vécné popi-
suje zdkladni udaje o membranovém transportu litek (nespeci-
ficky a specificky transport).

Ctvrtou kapitolu Mechanismy tvorby tepla a hnéda tuko-
vd tkafi napsal Josef HouSték. Tepelnd hoemostaza savéiho
organismu je souhrnem fady termoregulacnich procest. Autor
zde popisuje zikladni mechanismy vzniku tepla, jako je obli-
gétni termogeneze, tiesova termogeneze a vlastni netfesovi
termogeneze, kterd piedstavuje maximadlni vyuZivani metaboli-
zovatelné energie pro tvorbu tepla. Jsou popsiny termogenni
organy, mezi néZ jsou zafazeny kosterni sval, jatra, mozek
a ledvina. Orgdnem, ktery md vyluéné produkovat teplo je
hnédy tuk. Dale autor popisuje nékteré metabolické reakce,
které uvolni energii. Pfedeviim se jednd o rozpfaZeni oxida-
tivni fosforylace. Popisuje rovnéZ strukturu a vlastni funkce
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a fizeni zasob hnédého tuku. neni opomenuto pusobeni hor-
mont na regulaci termogeneze. Posledni ¢ast je vénovina
poruchim tvorby tepla. Etiologie patogennich stavi je po-
mérné heterogenni a zahrnuje genetické faktory, hormonalni
regulaci. hypoxii a daldi faktory. Pii rozpfaZeni oxidativni
fostforylace u nékterych onemocnéni se stivi terapic nemoz-
a je infaustni. To nidm ukazuje na to, jak je tvorba

nid a prognoz
tepla v organismu pfisné regulovina a jak nebezpecné je, kdyz
se stane neovladatelnou.

Pitou kapitolu zpracoval Bohumil Ostadal a nazval ji Vyvo-
jova kardiologie. Autor se zabyvi vyvojem myokardu ve fylo-
genezi a ontogenezi, a ddle pfezitim srdecniho svalu pfi vzniku
hypoxie. Popisuje ontogeneticky vyvoj citlivosti srdecniho svalu
ke katecholaminiim. kde probihd regulace pres adrenergni
receptor lokalizovany v plazmatické membriné. Posledni ¢ist
kapitoly je vénovina ontogenetickému vyvoji citlivosti srdecni-
ho svalu k antagonistam vipniku.

Sestou kapitolu nékteré problémy vyzkumu hypertenze
zpracoval Josef Zicha. Vysvétluje rizné pohledy na vznik
hypertenze a hypotenznich modela. Jak pise v zavéru, lidski
a take experimentdlni hypertenze jsou prokazatelné multifak-
toridlni zdlezitosti. Skutecny pocet odpovédnych genli a ab-
normalit podilejicich se na patogenetickych mechanismech

neni dosud zcela jasny.

Posledni kapitoly jsou vénoviny centrilnimu nervstvu.
Sedmou kapitolu zpracovala Véra Valouskova a nazvala ji
Uvod do neurotransplantaci. Zabyvi se nervovou tkini. kterd
nemuze regenerovat. Vysvétluje spontanni kompenzacni me-
chanismy v CNS. Zpracovivi otizku jak reparovat ireverzi-
bilni zmény v CNS. Vyznamnd st kapitoly je vénovina
transplantacim v CNS.

Posledni kapitolu Hlavni inhibi¢ni a excitaéni pienaseco-
vy systém v CNS napsal Libor Velis
kterych vyznamnych receptori. Piedeviim GABA receptord.
benzodiazepinovych receptori, pak receptory kaindtové
a quiswualdtové, N-methyl-D-aspartitovy receptor (NMDA),
receptor odhiditelny vazbou 2-amino-4-fosfonobutyritu a meta-
botropni quiswualdtovy receptor. Je zminén také postnatalni vy-
voj vazebnych mist pro KA a NMDA.

Je to zajimava kniha. kterou by méli prolistovat fyziologove.
biochemici, molekuldmni biologové a vyvojovi biologové.

. Popisuje funkce nc-

René Kizek, Libuse Trnkovd

Prirodovedecka fakulta Masarvkovy univerzity v Brné
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PARENTERALLY ADMINISTERED IVERMECTIN: EFFICACY
AGAINST NEMATODES IN MOUFLON (OVIS MUSIMON)

PARENTERALNE PODANY IVERMEKTIN: UCINNOST PROTI
NEMATODUM MUFLONI ZVERE (OVIS MUSIMON)

J. Lamka', L. Duchaéek', Z. Nevole’, R. Hejralova', J. Sestak’

IFuculI_v of Pharmacy, Charles University, Hradec Krdlové, Czech Republic
“Forests of Czech Republic, Ronov n. D., Czech Republic

ABSTRACT: During the direct handling with moutlon the ivermectin (IVM) is usually parenterally administered. The used
dose is equal to dose recommended to domestic sheep (0.20 mg/kg of body weight). The qualitative and quantitative
parasithological differences between domestic and wild sheep (mouflon) exist (VyslouZzil, 1985: Lochman etal., 1979;
Boch and Supperer. 1992). The veritication of real anthelmintic efficacy in IVM treatment of mouflon was not realized
up to now. The aim of this study was to describe anthelmintic efficacy of IVM administered in different doses and to select
the optimum dose. The study was realized during winter scason in game herd in 23 mouflons of 10-11 months old. Before
treatment larvae of Muellerius capillaris (strong infection) and eggs of Nematodirus spp. and Oesophagostomum spp. (mild
infection) in common faecal samples were found. The mouflons were randomly divided in four groups (control group (3 head)
and 3 experimental groups (6-8 animals in group). Before experimental treatment each animal in experimental groups was
weighted and marked. The doses of TVM 0.20. 0.60. and 1.00 mg/kg of body weight were used. The drug was administered
subcutaneously. All mouflons were placed into enclosured area of 4 hectare. 28-60 days after treatment mouflon were hunted
and detail helminthological examinations (lung macroscopical evaluation, larvoscopy of lung verminous spots, larvoscopy
and ovoscopy of individual faeces. necropsy of gastrointestinal organs and quantification of nematode adults) were carried
oul. LPG and EPG values were determined. The study was realized as a simple blind experiment — all helminthological
examinations were done without knowledge of the used therapy (control x experimental animals) or IVM dose (experimental
animals). Macroscopical examinations of lungs showed symptoms of strong M. capillaris infection (numerous verminous
spots) in all 23 mouflons. Larvoscopical examimations (lung tissue, individual faeces) after treatment became negative in
19 treated animals, in the rest of animals the mild larvoscopical finding was determined (Tab. I). Pretreatment common LPG
values (ca 2100-2230) in control animals were confirmed. findings in verminous spots of these animals were highly positive
(massive presence of live larvae, eggs, and rests of nematode adults). The qualitative findings (quantitatively were findings
under the detection limit for the used method) were minimum in 4 mouflons of all treated groups. Pretreatment ovoscopical
findings in control animals were confirmend. too. Necropsy examinations of gastrointestinal organs were highly positive in
all control animals (mean finding of 95 adults of determined nematodes), in treated animals the findings were positive in
3 animals of different groups (up to 2 adults only). In respect to reached results. pathogenity of found nematodes, age of
experimental mouflons. and economy of treatment, a dose of 0.60 mg/kg of body weight IVM dose as a optimum for
parenteral treatment ot moutlon nematodoses is recommented.

hooted game: parasitoses: therapy: avermecting

ABSTRAKT: Cilem price bylo ovéfit antinematodni d¢innost rizné vysokych davek ivermektinu (IVM) pfi parenterdlnim
oSetieni mufloni zvéie. Bylo pouzito celkem 23 kusu mufloni zvéie (vék 10 az 11 mésict). kterd byla rozdélena do Ctyf
skupin (jedna kontrolni, tfi experimentélni skupiny). IVM byl podavin v davkach 0.20; 0,60 a 1,00 mg/kg Z. hm. podkoZné.
Po uloveni zvéie bylo zajiSténo jeji detailni parazitologické vydetieni zaméfené predevs§im na acinnost proti Muellerius
capillaris a nematodam zazivaciho traktu (Nematodirus spp. a Oesophagostomum spp.). Vysledky vySetieni prokizaly vyso-
kou antiparazitirni uc¢innost viech pouzitych diavek IVM s jedinou vyznamn
vysoké a nejvy$si divky byla pIné uspokojivia. Vzhledem k parazitologickému stavu zvéie pied Ié¢bou. jejim parazitologic-

§i vyjimkou u nejnizsi davky. Uinnost stredné

kym nalezim po 1¢¢bé a véku zvére, ale i ekonomickym aspektim 1écby, 1ze na ziklad€ této studie doporudit k parenterilnimu
ofetieni mufloni zvéie davku 0,60 mg/kg zivé hmotnosti. Tato davka je trojniasobkem bézné pouzivaného davkovini [VM,
které vychazi z davek doporucenych pro oSetieni domici ovee.

sparkatd zvei: parazitozy, 1écba: avermektiny
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Mufloni zvéf. v porovnani s ostatni sparkatou zvéii,
je z parazitologického hlediska zveEri majici nejSirsi za-
stoupeni helmintd (Lochman aj., 1979). Z nematod
jsou vyznamné infckee nebezpecnych helmintt zaziva-
ctho traktu (rody Nematodirus, Haemonchus, Tricho-
cephalus, Oesophagostomum, Chabertia) a plic (nej-
Castéji Muellerius capillarius) — Chroust (1980).
Extenzita a intenzita infekee je zavisla na vice fakto-
rech. Jednim z nejvyraznéjSich je typ chovu. Parametry
infekce parazity jsou nejvyssi v obornich a farmovych
chovech, naopak nejnizsi v chovech volnych.

K preventivnim ¢i lécebnym opatienim v chovech
mufloni zvéie, kterd jsou zaméfend proti nematoddzam,
patii 1 pravidelné odcervovaci akce. Vyuzitelna jsou
razna léciva a jejich aplikacni formy. V prabéhu piimé
manipulace se zivou zvéii (jeji odchyty) za ucelem
transportu zvéie do nové lokality, v prub&éhu znaceni
zvére, pii odchytech za dacelem odbéru vzorkl pro in-
dividualni vySetfeni a pii obdobnych prilezitostech je
v podminkdch CR Siroce vyuZivano parenterdlné poda-
vaného ivermektinu (IVM). Toto Ié¢ivo je bézné dav-
kovano tak. jak je doporuceno pro domaci ovee (Ano -
nymus, 1997; Kocman a Supera, 1997), (.
0.20 mg/kg zivé hmotnosti. Uvedené davkovani viak
nebylo prozatim provéreno u mufloni zvére z hlediska
dosahované antihelmintické ucinnosti.

Cilem této studie bylo ovérit dcinnost IVM podang-
ho parenteralné v razn¢ vysokych davkach proti nema-
todam mufloni zvéfe a vytypovat takovou davku léciva.
kterda by zarucila dosazeni optimalniho antinematodni-
ho ucinku léciva.

MATERIAL A METODA
Celkové usporadani studie

Ovéreni a¢innosti IVM bylo uskute¢néno v obornim
chovu mufloni zvéfe. ZvEér urcena pro ovéreni byla od-
chycena. zvazena, jednorazové parenteralné oSetiena
IVM a oznacena. Ddle byla choviana oddélené od ostat-
ni zvéie. Dva dny pred podanim a v den podiani IVM
byl sebrin smésny vzorek cerstvého trusu. Po 28 az
60 dnech po podani IVM byla zveér odlovena. Vnitini
organy a trus individudlnich kusa zvéie byly podrobné
vySetfeny na pritomnost dospélct Cerva (orginy) a je-
jich infekénich stadii (larvy, vajicka v plicich a trusu).
Cist zvéfe byla ponechdna bez oetieni jako kontrolni
skupina. Cela studie byla koncipovina jako jednoduse
zaslepeny pokus, (j. vSechna parazitologicka vySetfeni
byla providéna anonymné bez znalosti pouzité ¢i nepo-
uzité Iécby a divky IVM.

Experimentilni podminky

Studie byla uskutecnéna na muflonech ve véku 10
az 11 mésich. Zver byla rozdélena do ¢tyi skupin (jed-
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na skupina kontrolni (tfi kusy). tfi skupiny experimen-
talni (vzdy po Sesti az osmi Kusech). Experimentdlni
prace se uskutecnily v mésicich leden aZ biezen, v dobé
sn¢hové pokryvky a chladného pocasi.

Divkovini IVM

Jednotlivé kusy zvére byly po odchytu zvizeny
a ofetreny davkou IVM (na | kg 7. hm.) 0.20 mg,
0.60 mg a 1.00 mg. Lécivo bylo podavano podkozne
(oblast lopatky).

Parazitologické metodiky

Plice zvére po uloveni byly makroskopicky vysetie-
ny na pritomnost parazitologickych zmén. Verminozni
loziska (M. capillaris) byla vystiizena a larvoskopicky
vySetiena na pritomnost L, larev, pripadné zbytka do-
spélcu (Baermann). Kontroloviny byly i dychaci cesty
na pritomnost velkych plicnivek.

Slez. tenké, slepé a tlusté stievo byly vySetieny na
pritomnost dospélet gastrointestinalnich nematod. Na-
lezeni dospélet cervi byli pocitani a rodové, resp. dru-
hove urcovini.

Trus zvére ziskany od jednotlivych kusi po odlovu
a trus smésny (sbér pred oSetfenim [VM) byl vySetien
larvoskopicky (Bacrmann) a ovoskopicky (Withlock-
-Gordon, modifikace Chroust). Stanoveny byly hodno-
ty LPG a EPG. V pripad¢ nizkych ovoskopickych na-
leza byla pouzita kvalitativni metoda (Breza). VSechny
uvedené metodiky byly prevzaty z metodického mate-
ridlu SVS (Anonymus, 1989).

SLEDKY
Parazitologické nilezy pied podinim IVM

Koprologickym vySetfenim smésnych vzorka trusu
sebranych dva dny pred a v den podani IVM byla proka-
zana vysokd intenzita infekce M. capillaris (praimérna
LPG hodnota 2 096, resp. 2 229), slabi infekce Nemato-
dirus spp. (pramérna EPG hodnota 18. resp. 18) a Oesop-
hagostomum spp. (pramérna hodnota 20, resp. 30).

Parazitologické nalezy u ulovenych kusu

Plice. Makroskopické vysetieni plic vSech 23 kust
zvéie prokazalo pritomnost verminéznich lozisek M.
capillarts. U vétsSiny kusa byla tato loziska ve velikosti
2 az 3 mm v poctu od 50 az do nékolika stovek. V mis-
tech nejvyssi koncentrace téchto lozisek (oblast plic-
nich bazi. bazalnich a dorzalnich okraja) drobna lozis-
ka splyvala do vétsich difuznich celka o velikosti do
1.5 em. Téchto vétsich loZisek bylo u nejvice infikova-
nych kusu nejvyse 30. Larvoskopickym vySetfenim
tkan¢ verminoznich lozisck (tab. I) byla prokazana pfi-
tomnost zivych L larev u viech kontrolnich kust veet-
né nalezu zbytka dospélych cerva a jejich vajicek.
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Pichled vysledki dosazenych v jednothvych experimentilnich skupinich — Survey of results achieved in different experimental groups

Experimentdlni skupiny?
Kontrolni Divk ki g i
avkaiive g ki :
skupina' dvka ivermektinu (mg/kg z.hm.)
0.20 0,60 1.00
Pocet kust vySetiené zvéie? 3 6 8 0
Larvoskopie verminoznich lozisek - pocet pozitivnich kus® 3 | 0 0
Larvoskopie trusu - pocet pozitivnich kusi® 3 1 0 0
Helmintologicka pitva - pocet pozitivaich kust s nilezem dospéleu GIN? 3 1 2 0
Kvalitativni ovoskopie - pocet pozitivaich kusi® 3 2 | |
GIN = gastromntestinilni nematoda - gastromntestinal nematodes
2 3 : 4 - 8 s ! 2
'control group. “experimental groups, “ivermectin dose (mg/kg of hve weight). "number of examined animals, “larvoscopy of verminous

lyl

spots = number of positive animals, “larvoscopy of facces — number of positive animals. "helminthological necropsy = number of positive
o X . . .
anmmals with findings of GIN adults. "qualitative ovoscopy - number of positive anumnals

U oSetienych kust zvéfe byly nalezeny L larvy pouze
u jednoho kusu (davka 0,20 mg/kg Z. hm.), a to v malé
intenzite. U viech zbyvajicich kust byly nédlezy nulové.

Trus

Larvoskopickym vySetfenim individudlnich vzorka
trusu byly potvrzeny vyse popsané nalezy z verminoz-
nich lozisck. Pramérné hodnoty LPG jednotlivych ne-
IéCenych kusa (2 502, 1 288 a 3 194) odpovidaji pred-
I¢cebnym nalezim. Pramérna hodnota celé kontrolni
skupiny (LPG = 2 328) je v dobrém souladu opét
s predlécebnym stavem. U lécenych kush byl nilez
prokazan pouze u stejn¢ho kusu zvére, ktery mel 1 po-
zitivni ndlez v plicich. Hodnota LPG = 23 byla velmi
nizka.

Ovoskopickym kvantitativnim vySetienim pied [é¢-
bou byla prokazina vajicka Nematodirus spp. a Oesop-
hagostomum spp. Vajicka v aplném spektru vySe zmi-
nénych rodi byla nalezena jen u kust Kkontrolni
skupiny. u ostatnich (lécenych) kusi pouze zcela oje-
dincle. a o vzdy jen jediného rodu. Kvantitativné ne-
bylo mozné vzorky vysetiit, bylo pouZito pouze kvali-
tativni metody. Pozitivni byly dva vzorky zvéfe lécené
nejnizsi davkou IVM a po jednom kusu zvéfe zbyvaji-
cich skupin.

Helmintologicki pitva

Vysetienim kontrolni skupiny byli nalezeni dospélci
Trichuris spp. a Ocsophagostomum spp. Cervi byli
prokazani ve slepém stievé (Trichuris spp.) a tlustém
stieve (Oesophagostomum spp.). Celkové pocty dosih-
ly v praméru 45 dospélca (Trichuris spp.) a 50 dospél-
cu (Oesophagostomum spp.). Mimo kontrolni skupinu
byli dospéli Cervi také nalezeni u lécené zvére. ale ve
velmi nizkych poctech (maximalné dva kusy Trichuris
sp.) = Ix davka IVM 0.20 mg/kg z. hm., 2x davka [VM
0.60 mg/kg Zivé hmotnosti.
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DISKUSE

V nasich dfivejSich experimentech s IVM podanym
perordlné v krmivu bylo prokiziano (Lamka aj.,
1996), ze dostatecné uc¢inné (helmintocidni ac¢inek) by-
lo az nékolikadenni podavani 1éciva v relativné vyso-
kych davkach. Pro parenterdlni podini IVM pii kon-
taktnich manipulacich je vSak vyuZivano léciva pouze
jednorazové, a to v davkach podstatné nizsich (Ano -
nymus, 1997), identickych s davkami doporucenymi
domaci ovci. Prabéh sledovanych helmintéz (napi. M.
capillaris) v porovnani domaci ovee a muflona (Loch-
man aj., 1979; Vyslouzil, 1985; Boch
a Supperer. 1992) je v nékterych aspektech rozdil-
ny. Zajimalo nas proto, zda vySe zminéné parenteralni
divkovani je skutec¢né plné acinné 1 u mufloni zvére.

Snasenlivost parenterdlné podaného IVM v davkach
i podstatné vysSich, nez jsou davky doporucené domaci
ovel, je podle nasich predchozich ovéfeni u muflond
velmi dobrd. Proto bylo pro tuto studii navrzeno ové-
feni bézné praktikovaného davkovini, tfi- a pétindsob-
ku téchto davek. Ani v jediném pripadé nebyly pozo-
rovany jakékoliv nezadouci ucinky.

Experimenty byly uskute¢nény v chovu mufloni
zvere, ktery je velmi silné infikovan predeviim M. ca-
pillaris a méné intenzivné nematody zazivaciho traktu.
Nejdulezit€jsi pro nas bylo ovéreni acinnosti 1écby pra-
vé proti M. capillaris. Tato parazitdza je zavazna tim,
ze dospélci Cerva v plicni tkani vyprovokuji ve svém
bezprostfednim okoli vznik zanétlivé reakce, béhem
které se plicni parenchym méni v nefunkéni (atelektic-
kou) tkan. Malda vermindzni loziska se s narustajicim
vékem zvéfe plosné rozsifuji a vzajemné splyvaji, po-
stupné mohou postihovat znacnou c¢ast plicniho paren-
chymu. Léciva uZivand k terapii muelleriozy obtizné
pronikaji do center lozisek k dospélctim, a proto lé¢ba
parazitézy u muflonl pfipravky registrovanymi pro
2vEF byva nedostate¢né ucinnd (Anonymus, 1997).
Ucinnost lé¢by lze parazitologicky kontrolovat kopro-
logicky a u ulovené zvéie larvoskopii vermindznich lo-
zisek. Z nasich vysledku je patrné, ze 1 nejnizsi pouzita
davka IVM pusobi vyrazné helmintocidné. Tato velmi
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dobri ucinnost byla prokdzana u vétSiny kusi osetfené
zveére. U davek 3x a Sx vySSich byly prokazany vzdy
maximalni uc¢inky.

Pfi kontaktnim i bezkontaktnim oSetfovani zvére je
tfeba pokladat za cil lécebnych zasahu kompletné hel-
mintocidni pasobeni 1éCiva. Pozadavek vychazi z velmi
omezenych moznosti 1é¢ivo zvéfi podivat. Pokud se
z tohoto pohledu podivame na nami uskutecnénou stu-
dii a dosazenou acinnost IVM proti M. capillaris, ne-
vyhodou bylo, ze lé¢ivo bylo ovéfovano pouze na mla-
dé zveéfi. U této zvéie je parazitdza teprve v rozvoji,
star$i kusy jsou jiz postizeny vétS§inou mnohem vyraz-
néji (Chroust, 1980), a to velkoploSnymi zménami.
V piipadech 1é¢by vyraznéji postizenych kusi zvéfe
nebude nejnizsi davkovini IVM s velkou pravdépodob-
nosti dostatecné. Proto pro zvér infikovanou M. capil-
laris (prakticky vSudypfitomnd infekce) doporucujeme
uziti davky vyssi, tedy trojnasobné.

Nematoda zazivaciho traktu byla pitevné i ovosko-
picky prokazana po lécbé opét pouze vyjimecné. Po-
rovnanim kvantitativnich nileza zvéfe kontrolni skupi-
ny a ndlezii oSetfené zvére lze ucinnost oSetieni bez
ohledu na pouzitou davku IVM vyjadrit hodnotami
vyS§imi nez 95 %. Tato a¢innost, také vzhledem
k obecné niZsi patogenité nematod zaZivaciho traktu, je
prakticky plné dostacujici.

Celkové lze naSe vysledky shrnout do doporuceni
podavat IVM pii parenterdlnim oSctieni mufloni zvére
v davkavch 3x vysSich nez jsou davky doporucované
pro domaci ovei. Navrzené davkovani je vysoce hel-
mintocidné acinné jak proti nematodam zazivaciho
traktu, tak 1 hlavné proti nebezpecnési plicnivee
M. capillaris. Zvysené davkovani maze ovlivnit (pro-
dlouzit ?) 1 délku ochranné lhity. Parenterilni oSetio-
vani zvére je vSak vyuzivano u zvére odchytavané a ur-

cené pro dalSi chovatelské dcely. Zdravotné-hygienické
pozadavky pii podani 1é¢iva jsou timto zpisobem vy-
uziti zveéie zabezpeceny.

Podékovini

Autoft prace dekuji pi. R. Uhrové za technickou
spolupraci pii realizaci studie.
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