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URINARY IODINE LEVEL AS AN INTAKE INDICATOR IN DAIRY
COWS

HLADINA JODU V MOCI DOJNIC — UKAZATEL JEHO PRIIMU

1. Herzig, J. Riha, B. Pisarikova

Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: Urinary iodine concentrations were determined in 672 dairy cows of 22 herds. Less than 20 pg per L, 20 to
50 pg per L, 50 to 100 pg per L and more than 100 pg per L were found in 27.5, 24.6, 16.8. and 31.3% of the cows,
respectively. In terms of the ICCIDD grading, moderate iodine deficiency was recorded in 68.9% and normal iodine intake
in 31.3% of the cows. The mean urinary iodine concentrations were 94.8 pg per L at the peak of the lactation period (n = 300),
82.3 ug per L immediately before drying off (n = 122), 92.5 ug per L in the cows fed summer rations (n = 267), and 79.2 ug
per L in those fed winter rations (n = 405). The differences in mean values were nonsignificant. Urinary iodine concentrations
were examined in the herd LOS in cows fed iodine-supplemented (LOS E) or nonsupplemented (LOS C) rations. Mean
concentrations were 316.2 pg per L for LOS E (n = 46) and 52.3 pg per L for LOS C (n = 41). The difference was highly
significant (P < 0.01). The status of the group LOS C was classified as a medium iodine deficiency. The mean iodine
concentrations at the peak of the lactation period and immediately before drying off were also significantly higher (P < 0.01)
in this group. The supplementation of iodine resulted in an increase of urinary iodine concentration and, in terms of ICCIDD,
the increase of iodine intake to the normal range. The ICCIDD classification scheme was also used in ten selected herds. At
least 25 cows were examined in each of them. Normal intake and moderate, medium and serious deficits were found in three,
two, one, and four herds, respectively. Special attention should be paid to herds showing higher grades of iodine deficiency.

iodine supplementation; summer rations: winter rations; lactation performance; drying off; ICCIDD classification

ABSTRAKT: Byla stanovena koncentrace jodu v moci 672 krav z 22 lokalit v Ceské republice. Do 20 pg/l jodu bylo zjisténo
u 27,5 % krav, v rozmezi 20-50 pg/l u 24,6 %, mezi 50-100 pg/l u 16,8 % a nad 100 pg/l u 31,1 % krav. Posouzeno metodou
ICCIDD byl u sledovaného souboru prokdzan mirny deficit jodu u 68,9 %, piijem normdlni u 31,1 % piipadid. V obdobi
maximalni dojivosti, tzn. do 60 dni po porodu, byla primérnd hodnota jodu v moc¢i 94,8 pg/l (n = 300), pfed zasuSenim 82,3
wg/l (n=122). Pfi zkrmovani letni krmné davky byla primérna hodnota 92.5 pg/l (n = 267), pfi zimni krmné davce 79,2 pg/l
(n = 405). Rozdily priméru nejsou statisticky vyznamné. V lokalité LOS byly sledoviny hladiny jodu v mo¢i dojnic krmenych
krmnou ddvkou bez suplementace jodem a pii jeho doplitku. Kontrolni skupina LOS K (n = 41) méla primérnou hodnotu
jodu v moci 52,3 pg/l, pokusna LOS P (n = 46) 316,2 pg/l. Rozdily mezi priméry jsou vysoce statisticky vyznamné
(P < 0,01). U skupiny LOS K lze zjidtény stav klasifikovat jako stfedni deficit. RovnéZ hodnoty do 60 dni po porodu a pred
zasuSenim byly statisticky vyznamné vy$si (P < 0,01) u skupiny LOS P. Suplementace jodu krmnou davkou se odrazila
v hladiné vylucovaného jodu v mo¢i a posunula, hodnoceno systémem ICCIDD, skupinu zvifat LOS P do oblasti s normalnim
piijmem. V deseti lokalitich CR, kde pocet sledovanych dojnic presahl 25 kust, jsme koncentrace jodu v moéi klasifikovali
rovnéz metodou ICCIDD. Normalni pfijem byl nalezen ve tfech lokalitach, mirny deficit ve dvou, stfedni v jedné a t€zky ve
Ctyfech lokalitach. V piipadé nalezu vy3siho stupné deficitu jodu by takto vytypovanym lokalitim méla byt vénovana zvySend
pozornost.

suplementace jodem; letni krmnd ddvka: zimni krmna divka; dojivost; stani na sucho; metoda ICCIDD

INTRODUCTION

Recent surveys of WHO have shown that the whole
Central Europe should be regarded as an area affected
by endemic struma (L uckas, 1986). This view is also
supported by results of extensive investigations of hu-
man struma in Germany, demonstrating that the inci-
dence rose from 4% at the sea coast to 32% in the

*
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inland (Kihne et al.,, 1993). Endemic Ist grade
struma, affecting particularly young women, was also
reported from Austria (Eber et al, 1990). The con-
clusions of the Czech Endocrinological Society
(Anonym, 1992) indicate that the intake of food-
borne iodine is insufficient in the Czech Republic. En-
largement of the thyroid gland was found in 10 to 20%
of pubertal school children and thyroid dysfunctions

The project was supported by the Grant Agency of the Czech Republic (Grant No. 505/93/013).
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were diagnosed in 0.75% of the population living in the
environs of Prague (Kimlova and Prochaz-
kova, 1993).

Surprisingly enough, moderate, medium and occa-
sionally serious iodine deficiencies are still reported
from many parts of Europe, including developed coun-
tries, such as Germany, Italy or Belgium (Delange
and Biirgi, 1989; Delange etal, 1993).

According to the Food and Drug Administration of
the United States, more than 40% of the iodine intake
come from milk (Franke etal., 1983) and it has been
generally accepted that milk and milk products are the
most important foodborne sources of iodine, particularly
in children. Although the milk iodine level depends on
a number of factors, a close relationship between oral
intake and secretion in milk can be postulated
(Hemken, 1980; Pennington, 1990). All data
on milk iodine levels reported from developed coun-
tries are higher than those recorded in the Czech Re-
public. The difference is obviously due to iodine (or-
ganic iodine in the U.S.A.) supplementation of rations
for dairy cows.

A steady rise in the incidence of struma in animals,
reaching currently 8 to 10%, has been observed in the
Czech Republic since 1988 (Hum 1, 1992; Kursa et
al., 1994). Relative iodine insufficiency can develop
also outside the regions with low natural contents of
iodine in soil, water and plants if animals consume
excessive amounts of strumigenic feeds, such as cab-
bage, field mustard, rapeseed meal, or glycosinolate-
-containing leguminoses. Similar effects can be induced
in humans by further natural or ,anthropogenic* stru-
migens, including nitrates, iodates, aniline derivatives,
p-aminobenzoic acid, phenothiazine, sulfonamides, an-
tibiotics, some pesticides and insecticides, polychlori-
nated biphenyls, phthalic acid esters or combinations
thereof.

One of the causes may have been the limitation of
the use of iodine-containing mineral supplements and
the replacement of iodine-containing disinfectants used
in milking parlours by iodine-free products should also
be considered. Insufficient iodine supply can affect not
only the health of cattle, but also participate in the
worsening of iodine deficiency in man.

Farm animals are ideal indicators of iodine status in
a given area because they consume mostly feeds pro-
duced in that area.

The aims of our investigations were 1o assess, by the
determination of urinary iodine, the iodine status in
cattle in various regions of the Czech Republic, and to
test the method of assessment of iodine intake recom-
mended for the human population.

MATERIALS AND METHODS
A total of 672 samples of urine were collected from

dairy cows in 22 herds. The proportions of five groups
characterized by stages of the reproductive cycle (Days
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56-60 after calving; bred; open; repeat breeders; imme-
diately before drying off; dry period) were approxi-
mately equal in all the herds. The samples were col-
lected with a catheter between 9 and 12 a.m. and the
sampling period extended from September 1993 to
January 1995.

Iodine was determined by the alkaline combustion
method as described by Bednar etal. (1964).

The method recommended by the International
Council for Control of Iodine Deficiency Disorders
[ICCIDD] (Delange et al., 1993; Bourdoux,
1993) was used for the assessment of iodine intake and
distribution in the cattle under study.

Information on the iodine status of a given population
can be obtained by the analysis of 50 to 100 randomly
collected samples (Bourdoux, 1988) and their results
are classified as follows (Bourdoux, 1993):

Urm:\ry Normal Deficiency
1odine v
(g per L) '09N¢ SaWs  moderate medium serious
<20 20-30% 30-50% >50%
<50 <70% >70% >80%
<100 <50% >50% >80% >90%

The classification, which is unaffected by statistical
processing, is very simple and allows to determine the
percentage of subjects passing from one category to
another as a result of iodine supplementation.

The condition is classified as a moderate, medivm
and serious deficiency when the urinary iodine concen-
tration <20 pg per L in 20 to 30, 30 to 50 and mcre
than 50% of the samples, respectively.

The condition is classified as a moderate, meditm
and serious deficiency if the urinary iodine concentra-
tion €50 pg per L in less than 70, 70 to 80 and mcre
than 80% of the samples, respectively.

The iodine intake is classified as normal when te
urinary iodine concentration <100 pg per L in 50% of
the samples and the condition is classified as a moce-
rate, medium and serious deficiency if such concenta-
tions are found in more than 50, more than 80 and mcre
than 90% of the samples, respectively.

The Bourdoux's method of classification of iodne
intake was used in our experiment in the herd LOS in
which the iodine status was investigated in dairy covs
fed unsupplemented or iodine-supplemented ratioss.
The cows fed the supplemented ration received 52 ng
of potassium iodide, or 40 mg iodine, per 1 kg concen-
trate. This method was further used for the assessment
of the iodine status in dairy cows in ten selected herds,
as well as in the basic experiments carried out in e
facilities of this institute.

RESULTS
Urinary iodine concentrations in the investigated :et

of 672 dairy cows and their classification in terms of
the obtained values were as follows:

Vet. Med. - Czech, 41, 1996 (4): 97-1D1



Urinary iodine

(ug per L) ! b
- 7::2() 185 275
20-50 165 24.6
S0-100 113 168
>100 209 31.1
Total 672 100.0

The distribution of urinary iodine findings in terms
of Bourdoux's classification were as follows:

supplemented ration (LOS E), while a medium deficit
was found in the control group (LOS C).

Ur)ilnur.y Control group Experimental group
e LOS C LOS E
(g per L)
<20 23 56.0 0 0.0
<50 9 78.0 0 0.0
<100 2 829 2 43
>100 7 17.1 44 95.7
Total 41 100.0 46 100.0

Urinary iodine

(1 per L) - %
<20 185 27.5
<50 350 52.1
<100 463 689
>100 209 311

In this set (n = 672), moderate iodine deficiency and
normal iodine intake were found in 68.9 and 31.1% of
the dairy cows, respectively.

Urinary iodine concentrations at the time of the
maximum milk yield (up to post-calving Day 60) and
immediately before drying off were compared in a sub-
set 0f 422 cows. No significant effects of the milk yield
on the urinary iodine concentrations were demonstra-
ble.

lodine (pg per L)

Group n -

A )
Up to posl—culvmg Day 60 300 94.8 £ 96.5
Before drying off 122 823+ 893

Urinary 1odine concentration in dairy cows (n = 672)
was lower during the summer period (1st May to 31st
October) than during the winter period (1st November
to 30th April), but the difference was nonsignificant.

lodine (pg per L)

Ration n _

X k)
Summer 267 92.5 £ 109.0
Winter 405 792749

Urinary iodine concentrations (pg per L) in control
dairy cows (C) and dairy cows (n = 87) fed a ration
supplemented with potassium iodide (E) are given in
the following table:

LOS C LOS E
n 41 46
¥ 52.3° 316.2°
§ 83.3 139.5
min 0.01 64.0
max. 292.0 S581.5

The difference between the values with the same
superscripts was highly significant (P < 0.01).

In terms of Bourdouxs (1993) classification of iodi-
ne intake, based on the concentration of urinary iodine,
the intake was normal in all cows of the group fed the

Vet. Med. - Czech, 41, 1996 (4): 97-101

No significant differences in urinary iodine concen-
trations were found between the postparturient and the
drying off periods in the control (LOS C) and the ex-
perimental (LOS E) groups. On the other hand, the
between-group differences were highly significant in
both periods.

Urinary 1odine

Group/Period n (ng per L)
X s
LOS C
Up to post-calving Day 60 21 458" £ 755
Before drying off 7 40.8" + 803
LOS E

Up to post-calving Day 60 2 299.5" £ 125.2

Before drying off 9 283.5" + 171.0

Differences between the values with the same super-
scripts were highly significant (P < 0.01).

More than 25 dairy cows were examined in each of
10 selected herds to assess the iodine supply. The re-
sults are shown in Tab. I.

In terms of the ISSIDD classification (1993), the
supply was normal in three herds (D.DUB, DYJ, POD)
and moderate, medium and serious iodine deficiencies
were diagnosed in two (SVE), one (NIZ) and four
(D.RED, HRA, ROZ, UHR) herds, respectively
(Tab. II).

DISCUSSION

Determination of the urinary iodine concentration is
currently the most reliable method of assessing the in-
take of this element (Bourdoux, 1993). The method
recommended by the International Council for Control
of lodine Deficiency Disorders (Delange et al.,
1993) and applied in human populations was chosen to
asses the iodine status in dairy cows in the Czech Re-
public. Our results have confirmed the fact that unsup-
plemented rations consisting of only natural components
do not ensure the desirable concentration of urinary
10dine.

Within our set of 672 dairy cows, moderate iodine
deficiency was found in 68.9% and normal iodine in-
take in 31.1% of animals. As shown in Tab. I, indivi-
dual herds could be classified with different categories,
however. Thus, serious iodine deficiency was diagnosed
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I. Percentages of animals in terms of urinary iodine concentrations in selected herds (1 2 25 in each herd)

T = Urinary iodine (ug per L)

<20 20-50 50-100 >100
D. RED 27 37.0 445 18.5 0.0
D. DUB 42 0.0 24 19 85.7
DYJ 57 8.8 10.5 1.8 78.9
HRA 37 27.0 37.9 27.0 8.1
NIZ 51 17.6 412 27.5 13.7
OLB 44 36.4 159 22,7 25.0
POD 52 1.5 11.5 21.2 55.8
ROZ 40 90.0 10.0 0.0 0.0
SVE 48 18.8 437 16.7 20.8
UHR 25 56.0 16.0 28.0 0.0

I1. Evaluation of iodine status in selected herds in terms of Bourdoux's (1993) classification
Herd n Urinary iodine (ug per L) lodine status”
<20 <50 <100 >100

D. RED 27 37.0 81.5 100.0 0.0 S
D. DUB 42 0.0 24 143 85.7 N
DYJ 57 8.8 19.3 21.1 78.9 N
HRA 37 27.0 64.9 91.9 81 S
NIZ 51 17.6 58.8 86.3 13.7 Me
OLB 44 36.4 523 75.0 25.0 Mo
POD 52 1.5 23.0 44.2 55.8 Mo
ROZ 40 90.0 100.0 0.0 0.0 S
SVE 48 56.0 72.0 100.0 0.0 S

* S = serious deficiency, Me = medium deficiency; Mo = moderate deficiency: N = normal intake

in four herds. Special attention should be paid to herds
showing a higher degree of iodine deficiency.

The information of iodine supply in a given human
population can be obtained by examining 50 to

Man
A set of 50-100 individuals is recommended

The set includes both sexes

Wide diversity of the origin and composition of food
sources

Amount of strumigenic food components and intake
periods are rather limited in the major part of the
population

Intake of further strumigenic factors

Iodine excretion with milk is limited to a short
breast feeding period

100

100 randomly collected urine samples (Bour-
doux, 1993). The following specific differences
should be considered when investigating dairy cow
populations:

Dairy cow

The optimal number of individuals is
sought-regarding the nutrition and water sources and
the limitation to females, 25 will probably be enough
The set includes only adult females

Uniform rations fed over prolonged periods — most
of feeds are produced in the environs of the herd site

Seasonal variations in the intake of strumigenic
feeds; the intake may be prolonged and strumigenic
feeds may constitute a considerable part of the ration.
Intake of further strumigenic factors

Iodine excretion with milk is prolonged and
dependent on the stage of the reproductive cycle
repeating at approx. annual cycles

Vet. Med. — Czech, 41, 1996 (4): 97-101



The 1odine status can be significantly influenced by
strumigenic substances present in the ration. Attention
should be paid both to natural and to anthropogenic
factors and possible synergism in their combinations.
Thus, for instance, rapeseed contains not only glycosi-
nolates known for their noxious effects, but also cumu-
late strumigenic nitrates. the contents of which depend
on the phase of vegetation, the use of nitrogen fertili-
zers and weather. The effects of performance enhance-
ment and stress associated with large scale animal hus-
bandry should also be considered.
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EFFECT OF EMISSIONS FROM A MERCURY TREATING
METALLURGICAL WORKS ON THE INTENSITY
OF EXPERIMENTAL FASCIOLA HEPATICA INFECTION IN SHEEP

VPLYV IMISII Z KOVOHUT NA VYROBU ORTUTI NA INTENZITU
EXPERIMENTALNEJ INFEKCIE FASCIOLA HEPATICA U OVIEC

I. Krupicer], S. Velebny', J. Legéth2

'Parasitological Institute, Slovak Academy of Sciences, Kosice, Slovak Republic
2 5 5 % i G v .
“University of veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: A group of 14 improved Valashka lambs, aged 4 months, body weight 14-16 kg, were used in the experiment
studying the effect of subchronic heavy metal intoxication on the course of experimental fasciolosis (Fasciola hepatica). The
animals were divided into two groups, each of 7 lambs, 3 lambs — ewes and 4 lambs — rams. Each animal in group | was given
orally for 27 days gelatinous capsules containing heavy metal emissions of the following composition: 4.5 mg Hg, 2.9 mg
Pb. 147.8 mg Cu, 9.8 mg Zn, 0.9 mg Cr and 0.04 mg Cd per animal and day. Group II served as control. On Day 27, when
the administration of heavy metals ceased, each animal in both groups received 250 F. hepatica metacercariae. The animals
were sacrificed on Day 110 post infection, their liver necropsied and parenchymatous organs and muscles taken to examine
the content of heavy metals. The heavy metal concentrations are presented in Tab. 1. In the emission-intoxicated group, the
maximum permissible reference level of mercury in the kidneys, liver and muscles was exceeded on the average by 1.94,
0.87 and 0.020 mg Hg/kg, respectively. Cu exceeded the reference level only in the liver, with 261.3 mg Cu/kg. In the kidneys
and mucsles, Cu was below the reference levels. An analogous situation was with Zn, Cr and Cd. The F. hepatica infection
mean intensity in this animal group was 38.3 + 3.01 specimens (min. 34 — max. 46 specimens). In control group, the heavy
metal levels were several times lower than the reference values and the infection mean intensity was 27 + 5.4 (min. 19 -
max. 35 specimens). In subchronically intoxicated animals. the reference values for mercury were exceeded and so were
partially those of copper in the parenchymatous organs and muscles. The F. hepatica infection mean intensity also increased,
compared with control. The results have proved the negative effect of the metal emissions on the animal immune system,
which was manifested by the increased infection intensity.

sheep; heavy metals; infection intensity

ABSTRAKT: Na sibore 14 jahniat vo veku Styri mesiace, plemena zoslachtend valaska, Zivej hmotnosti 14-16 kg, bol
zistovany vplyv subchronickej intoxikacie imisiami tazkych kovov na priebeh experimentalnej fasciolozy (Fasciola hepatica).
Zvieratd boli rozdelené do dvoch skupin po sedem jahniat, v kazdej skupine boli tri jahni¢ky a $tyri baranteky. Prvej skupine
bola individudlne, po dobu 27 dni aplikovana perorilne v Zelatinovych tobolkidch zmes imisii tazkych kovov v tomto zloZeni:
4.5 mg Hg, 2.9 mg Pb, 147.8 mg Cu, 9.8 mg Zn, 0,9 mg Cr a 0,04 mg Cd na zviera a defl. Druhd skupina sluZila ako kontrola.
Na 27 den, v def skoncenia aplikacie tazkych kovov, bolo obom skupinam zvierat individudlne podané po 250 metacerkarii
F. hepatica. Zvierata boli na 110. deii po infekcii usmrtené, bola vykonand helmintologickd pitva pecene, zo sifasnym
odberom parenchymatdznych organov a svaloviny na vySetrenie obsahu (azkych kovov. Koncentracie kovov v parenchyma-
toznych orgdnoch a svalovine uvdadzame v tab. I, kde sme v skupine ktorej boli poddvané imisie, zaznamenali prekrodenie
maximdlne pripustnych (referenénych) hodndt ortuti v oblickach priemerne 1,94 mg Hg/kg, v peceni 0,87 mg Hg/kg a v sva-
lovine 0.020 mg Hg/kg. U Cu sme zaznamenali prekrocenie referenénych hodndt len v pedeni 261,3 mg-Cu/kg, v oblickich
a svalovine bolo mnozstvo Cu pod referenénymi hodnotami. Obdobne tomu bolo i u Zn, Cr, Cd. Priemerna intenzita infekcie
F. hepatica bola u tejto skupiny zvierat 38,3 £ 3,01 (min. 34. max. 46 exemplarov). V kontrolnej skupine zvierat, boli hodnoty
tazkych kovov nickolkonasobne niZsie ako referencéné hodnoty a priemerna intenzita infekcie bola 27 £ 5,4 (min. 19, max.
35 exempldrov). Pri subchronickej intoxikdcii bolo zaznamenané prekrocenie referenénych hodnét ortuti a &iastoéne medi
v parenchymatéznych orgdnoch a svalovine oviec, zo sicasnym zvySenim priemernej intenzity infekcie F. hepatica v porov-
nani s kontrolou. Vysledky potvrdzuji negativny vplyv imisii kovov na imunitny systém zvierat, ¢o sa prejavilo zvy$enou
intenzitou infekcie.

ovcee; tazké kovy: intenzita infekcie
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UvVOoD

Negativne antropogénne vplyvy na vonkajsie pros-
tredie, chemicky priemysel, metalurgia, priemyselné
hnojiva pesticidy a iné spdsobuju kumuldciu (azkych
kovov v organizmoch, hlavne volne Zijicich zvierat
a domacich prezuvavcov. Tieto hospodarske zvierata
st dblezitou sicastou potravinového retazca, preto je
potrebné sledovat obsah tazkych kovov v tkanivich
a organoch zvierat a to nielen vzhladom k moznym
imunopatologickym zmenam a intoxikaciam, ale
i z hladiska potencionalneho ohrozenia zdravia ¢love-
ka. Toxicita kovov zavisi od ich chemickej zlic¢eniny,
druhu zvierat, davky a od dlzky pdsobenia na organiz-
mus zvierat (Underwood, 1977; Pdv a Marova,
1988; Krupicer a Petko, 1992; Boroskovi
ai., 1993; Krupicer, 1995). Z imisii su najcastejSie
intoxikacie, ortufou, olovom a kadmiom.

Zluceniny ortuti patria medzi toxikologicky najvy-
znamnejSie kontaminanty zZivotného prostredia. Vysoké
koncentricic ortuti vo vonkajSom prostredi zvySuju ri-
ziko poSkodenia fyziologickych funkcii organizmov
(Trump ai, 1966; Ramel, 1969; Bencko ai.,
1984; Bukovjan ai., 1991, 1992 a ini). Na moZni
interakciu intoxikdcie a inych negativnych vplyvov
imisii kovov poukazuji Krupicer a Pefko
(1992), Krupicer (1995), ktori zistili zvySenua pre-
valenciu a priemerni intenzitu infekcic pasienkovych
helmintov oviec v imisnej oblasti tazkych kovov s do-
minanciou ortuti.

Na overenie tejto skutoCnosti sme zistovali vplyv
subchronickej intoxikacie imisiami kovov z oblasti za-
vodu na vyrobu ortuti na priecbeh experimentélnej fas-
ciolézy (F. hepatica) u oviec.

MATERIAL A METODY

Do experimentu bolo zaradenych 14 jahniat vo veku
Styroch mesiacov, plemena zo$lachtend valaska o Zivej
hmotnosti 14 az 16 kg a krmené podla CSN 46 70 70.
Voda bola podavana ad libitum. Zvierata boli rozdelené
do dvoch skupin po sedem jahniat, z toho tri jahnic¢ky
a Styri baranceky. Prvej skupine bola individualne, po
dobu 27 dni, aplikovana peroralne v Zelatinovych to-
bolkdch zmes imisii taZzkych kovov v tomto zloZeni:
4,5 mg Hg, 292 mg Pb, 147.8 mg Cu, 9.8 mg Zn.
0,90 mg Cr a 0,04 mg Cd na zviera. (MnoZstvo imisii
bolo stanovené z 1 000 mg travnatého porastu, nachi-
dzajiceho sa 1 000 m od metalurgického zavodu. Zistené
mnoZstvo bolo podavané individualne denne pokusnym
zvieratdm.) Druha skupina sliZila ako kontrola, bez po-
davania imisii.

Na 27. den, v den skoncenia aplikacii imisii kovov,
bolo obom skupinam individuilne podané po 250 me-
tacerkarii F. hepatica na zviera.

Zvieraté boli na 110. defi po infekcii usmrtené, bola
vykonana helmintologicka pitva pecene. Sucasne boli
odobraté vzorky parenchymatéznych orginov a svalo-
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viny na vySetrenie obsahu tazkych kovov. Mnozstvo
ortuti v odobratych vzorkach biologického materidlu
bolo stanovené metodou atomovej absorbénej spektro-
fotometrie na jednoucelovom analyziatore TMA 24 (fy
Tesla Praha-HoleSovice) a ostatnych uvedenych kovov
na Varian Spektr. AA 30 P. Koncentriciec Hg a ostat-
nych sledovanych kovov boli vyjadrené na | kg Cerstvo
analyzovaného tkaniva.

Referencné hodnoty (maximdlne pripustné hodnoty)
boli ur¢ované podla Hygienickych predpisov ¢. 69, sv.
61/1986 (Smernice o cudzorodych latkach v pozivati-
nach). Pre nami sledované platia v parenchymatdéznych
organoch respektive svalovine ticto hodnoty (v mg na
kg hmotnosti): Hg 0,1 resp. 0,01: Pb 1.0 resp. 0.5: Cd
0.5 resp. 0,05; Cu 60 resp. 5.0: Zn 80 resp. 50; Cr 0.5
resp. 0.2

VYSLEDKY

Koncentriaciu kovov v parenchymatoznych orgi-
noch a svalovine jahniat po odporazeni, na 110. den po
infekcii metacerkariami F. hepatica uvadzame v tab. 1.
Najvyssie koncentracie Hg a Cu sme zistili v parenchy-
matéznych organoch, menej v svalovine. Obsah Hg
klesal v poradi oblicky — pecen — svalovina. Priemerné
hodnoty Hg boli v oblickach 1943 + 0.090 mg/kg,
v peceni 0.873 £ 0,071 mg/kg a svalovine 0,020 %
0,008 mg/kg. Zistené hodnoty v obli¢kach, peceni a Cia-
stocne svalovine viacnasobne prekracovali referencné
hodnoty. Koncentra¢ny spad u Cu postupoval v poradi
pecen, oblicky a svalovina. Referenéné hodnoty obsa-
hu medi boli prekrocené len v peceni (261,271 +
63.28 mg/kg). V oblickach a svalovine boli mnoZzstva
Cu nizsie ako referen¢né hodnoty. U Pb, Zn, Cr a Cd
boli namerané mnozstva niz§ie ako referencéné hodnoty,
len u Cr v svalovine bolo zaznamenané mierne prekro-
cenie referen¢nych hodn6t. Priemerné hodnoty intenzi-
ty infekcie trematodom F. hepatica boli po uplynuti
prepatentnej periody na 110. den po infekeii 38,3 £
3.01 (min. 34, max. 46 exemplarov).

V kontrolnej skupine zvierat, ktorej neboli podavané
emisie, boli hodnoty tazkych kovov niekolkondsobne
nizsie ako referencné hodnoty, len u Zn sa priblizovali
hodnotam zistenym v pokusnej skupine: pecen 23.6
resp. 22,8 mg/kg, oblicky 18,8 resp. 20,1 mg/kg, sva-
lovina 30.1 resp. 23,2 mg/kg.

Obsah kovov v krmivich bol nickolkonasobne nizsi
ako referenéné hodnoty, resp. bol pod hranicou zachyt-
nosti pristrojov.

Priemerné hodnoty infekcie trematodom F. hepat.ca
boli v kontrolnej skupine 27 + 54 exempliarov (min.
19, max. 35 exemplarov).

DISKUSIA

Bol sledovany vplyv imisii kovov na priebeh expe-
rimentdlnej infekcie trematodou F. hepatica u jahnit.
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1. Koncentricie tazkych kovov v parenchymatoznych organoch a svalovine oviec na 110. dei po experimentélnej infekcii F. hepatica

a ukonceni podavania imisii -
experimental F. hepatica infection

Concentrations of heavy metals in the parenchymatous organs and muscles of sheep on day 110 post

Kov' Orgin® ¥ +SD Min. Max.

| pcét:l‘l1 0,873 0,071 0,73 0.97

Hg oblicky? 1,943 0,090 1,80 2,10

svalovina® 0,020 0,008 0,01 0,03

pecen 0,387 0,217 0,26 0.38

Pb oblicky 0,526 0,167 0,36 0,51

svalovina 0,343 0,129 0,10 0,41

pecen 261,271 63,283 180,41 384,12

Cu obli¢ky 5,000 1,557 3,0 6,21

svalovina 1,257 0,661 0.4 2,51

pecen 28,643 4,193 21.6 36,14

Zn oblicky 18,757 1,640 16,1 21,61

svalovina 30,114 7,883 20,4 37,81

pecen 0,144 0,028 0,10 0,18

Cr oblicky 0,247 0,049 0,18 0,34

svalovina 0,238 0,054 0,19 0,31

peceni 0,347 0,053 0.28 0,41

Cd oblicky 0,393 0,139 0,26 0.51
svalovina 0,004 0,002 0,003 0,008

I 2 3. 4, . 5
metal, “organ, “liver, "kidneys, “muscles

Podavanie imisii kovov s prekro¢enim maximalnych
pripustnych hodnét ortuti a Ciastocne medi, spdsobilo
zvysenie priemernej intenzity infekcie F. hepatica
u jahniat. Bolo to pravdepodobne sposobené porusenim
obranyschopnosti organizmu jahniat. Na imunosupre-
sivne posobenie imisii tazkych kovov poukazuje Har -
van (1990), ktory uvadza, Ze imisie tazkych kovov
atakuju jednotlivé obranné zlozky, ktoré su zodpoved-
né za udrziavanic homeostizy v organizme.

BoroSkova ai. (1993), Krupicer a Boros-
kova (1994) podavali imisie tazkych kovov s prekro-
Cenim referenénych hodnét ortuti mor¢atam a zistovali
po experimentalnej nakaze intenzitu infekcie Ascaris
suum v plicach neSpecifického hostitela. Uvadzaji az
8-nasobné zvysenie priemernej intenzity infekcie A. su-
um u mor¢iat v porovnani s kontrolnou skupinou.
Krupicer a Petko (1992) na zdklade ovoskopic-
kého vySetrenia oviec v oblasti s imisnym spadom or-
tuti zistili zvySenu prevalenciu vicSiny pasienkovych
helmintov oviec v porovnani so skupinami oviec po-
chidzajucich s oblasti mimo emisného spadu ortuti.

Tieto udaje potvrdil Krupicer (1995), ktory na
zdklade pitevnych analyz oviec v imisnej oblasti taz-
kych kovov s prekrocenim referenénych hodnét ortuti
zistil zvySenu prevalenciu a intenzitu infekcie vicSiny
pasienkovych helmintov.,

V naSom experimente sme zistili zvySenu intenzitu
infekcie u jahniat pri subchronickej intoxikécii imisia-
mi fazkych kovov s prekro¢enim referenénych hodnot
ortuti a Ciastocne medi. ZvySenie intenzity infekcie
v porovnani s kontrolou (38,3-27 exempldrov) nebolo
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tak signifikantné, ako pri va¢Sine gastrointestinalnych
nematédov oviec v imisnej oblasti (Krupicer,
1995), alebo pri experimentélnej infekcii morciat Asca-
ris suum (BoroSkova a i, 1993; Krupicer
a BorosSkova, 1994). MéZeme vSak predpokladat,
7e voci toxickému prejavu, v naSom pripade Hg, poso-
bia i u¢inky esencidlnych mikroelementov Cu a Zn,
ktoré pri vy§Som obsahu ortuti tito potlacaju a Ciastoc-
ne vytesiiuji z organizmu (Aoi a i., 1985). Dalej je
potrebné vziat do uvahy i zloZity mechanizmus migra-
cie juvenilnych §tadii tohto trematéda.

Prezentované vysledky poukazuji na skuto¢nost, Ze
imisie taZzkych kovov s prekrocenim referencnych
hodndt ortuti a Ciastocne medi negativne vplyvaji na
imunitny mechanizmus oviec, ¢o sa v naSom pripade
prejavilo zvySenou intenzitou infekcie trematédom
F. hepatica u imisne zataZenych zvierat.
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TESTS OF ANNUAL IMMUNITY IN FOXES AFTER ORAL
IMMUNIZATION AGAINST RABIES

OVERENI ROCNI IMUNITY U LISEK PO ORALNI IMUNIZACI
PROTI VZTEKLINE

V. Vrzal', 0. Matouch?

'Bioveta, s.r.o., Ivanovice in Hand, Czech Republic
1 A 5 . . .
“State Veterinary Institute, Liberec, Czech Republic

ABSTRACT: Ten young foxes were orally immunized with a ,Rabies vaccine for oral immunization of foxes - LYSVULPEN
por. a.u.v.”, batch 69 10 93, commercially manufactured by the company Bioveta, s.r.o. at Ivanovice in Hand. The vaccine
contained 1.8 x 107 TKIDs, of rabies vaccination virus, strain SAD-Bern, in a vaccination dose. Three foxes were used as
control animals without vaccination. Blood samples were taken before the beginning of the experiment in all test foxes, and
then in three-month intervals. The last blood samples were taken just before the beginning of a challenge experiment and two
months after challenge in the foxes that survived. A challenge test was done in all foxes (vaccinated and nonvaccinated ones)
a year after single oral immunization against rabies. Challenge virus was prepared from the salivary gland of a naturally
infected fox living in the territory of the Czech Republic. Street virus was applied to each fox i.m. to a great depth to both
masticatory muscles (musculus masseter) at a total dose of 10,000 MICLDs,. The experimental animals were 60 days under
observation. Tab. 1 shows the titers of virus-neutralizing rabies antibodies after oral immunization against rabies in all
experimental foxes. Except fox no. 8. the formation of specific virus-neutralizing rabies antibodies was recorded in all animals
after they had eaten vaccination baits. The antibodies were detected throughout the whole year of observation. Tab. Il shows
the results of challenge test. Out of the nine vaccinated foxes (fox no. 9 died before infection) only fox no. 8 died from rabies,
the other treated foxes were protected from rabies (89% rate of protection). Tab. III presents the results of laboratory
examination. Tetracycline was demonstrated in all treated foxes (a vaccination proof). Death due to rabies was demonstrated
in control animals without vaccination and in fox no. 8. The results achieved in the Czech Republic for oral immunization
of foxes against rabies with the vaccination strain SAD-Bern document very good efficacy of the vaccine manufactured by
the company Bioveta, s.r.o., in Ivanovice in Hand since 1992. Oral immunization largely improved the infection situation in
the Czech Republic. A total of 1,501 cases of rabies infection were recorded at the start of vaccination in 1989 while it was
only 221 cases in 1994 (a decrease in the number of foci by 85%).

fox; rabies; oral immunization; challenge

ABSTRAKT: V pokusu na liskiach obecnych byla ovéfena ¢innost Vakciny proti vztekling k ordlni imunizaci liSek -
Lysvulpen por. a.u.v., komer¢né vyrab&né v Bioveté, s. r. o. Ivanovice na Hané (Ceska republika), pfi pouZiti $vycarského
kmene SAD-Bern. Bylo zjidténo, Ze za jeden rok po jednorazovém piijmu navnad bylo protek&né chranéno osm z deviti
(89 %) vakcinovanych liSek. V CelenZnim testu bylo pouZito 10%9 MICLDs, uli¢niho viru vztekliny, aplikovaného kazdé
liSce intramuskuldrné. Vechny tfi nevakcinované kontrolni lisky uhynuly v pozorovaci dobé na vzteklinu. Vakcinovana liska,
kterd uhynula pfi CelenZi, si nevytvofila specifické protilitky. Ostatni vakcinované lisky mély detekovatelné protilatky po
celou dobu pokusu.

liSka obecnd; vzteklina; ordlni imunizace; Celenz

UvVOoD

Oralni imunizace liSek proti vztekliné je velmi efek-
tivni metodou boje proti této nebezpedné nemoci.
V Ceské republice oralni vakcinace lisek zapocala
v roce 1989 v zipadnich Cechach a postupné se rozsi-
fila na celé tzemi statu. Od roku 1992 se pouZiva vy-
hradné Vakcina proti vztekliné k oralni imunizaci lisck —
Lysvulpen por. a.u.v., komeréné vyrdbénd v Biovelg,
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s. 1. 0. Ivanovice na Hané, pfi pouZiti §vycarského vak-
cinatniho kmene SAD-Bern. Vhodnost vakcinacniho
kmene SAD-Bern pro ucely oralni imunizace lisek byla
dokonale ovéfena v laboratornich i terénnich podmin-
kach (Steck aj., 1982). Rozsahlé ovéfovani probéhlo
i pfed registraci imunobiologického pfipravku s timto
kmenem v Ceské republice (Dedek aj., 1992). Sou-
¢asti tohoto ovéfovani bylo i laboratorni stanoveni
imunogennich a protekénich schopnosti na cilovém
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druhu zvifat — liSce obecné (Vrzal aj., 1993). V dalSich
pokusech bylo provedeno ovéfeni jednoro¢ni imunity po
jednorazové aplikaci vakciny Lysvulpen por. a.u.v. lis-
kam. Tento pokus mél za cil prakticky stanovit procento
protekéné chranénych lidek za jeden rok po jednorazovém
pfijmu vakcinacnich nivnad. DosaZené vysledky nebyly
dosud publikovany a jsou obsahem tohoto sdéleni.

MATERIAL A METODA
Pokusna zvirata

V pokuse bylo pouzito 13 lisek obecnych (Vulpes
vulpes) z nékolika jarnich vrhi ve véku asi $est mésicu.
Lisky nebyly pred zahajenim pokusu vakcinovany proti
vztekliné. Pro stanoveni titru antirabickych protilatek
a titrace viru vztekliny bylo pouzito laboratornich mysi
z vlastniho chovu Biovety, s. r. 0. Ivanovice na Hané,
o hmotnosti 10-12 g, obojiho pohlavi.

Pouzita vakcina

V pokuse byla pouzita Vakcina proti vztekliné
k oralni imunizaci liSek — Lysvulpen por. a.u.v., Sarze
69 10 93, komerc¢né vyrobena v Biovelté, s. r. 0. Ivano-
vice na Hané. Vakcina obsahovala v 1 ml 107 TKIDs,
viru vztekliny kmene SAD-Bern. Pfi titraci na mysich
byla dosaZena hodnota 10337 MICLD4/0,03 ml.

Imunizace

Vakcina proti vztekliné k ordlni imunizaci lisek byla
poddna 10 liskam (¢. 1, 2, 4,5,6,7, 8,9, 10, 11), ti
lisky (¢. 12, 13, 14) slouzily jako nevakcinovana kon-
trolni zvifata. Navnady byly pfedlozeny liskam samo-
statné chovanym ve voliérach o rozmérech 2,5 x 2,5 m
poloZenim na betonovou podlahu. Navnady byly polo-
Zeny do voliér v odpolednich hodinach, pfijem navnad
byl kontrolovan druhy den rano. Pfiznakem pozfeni na-
vnad liSkou byly nalezené deformované plastikoalumi-
niové tobolky v jednotlivych voliérich.

Odbéry krve

Krev byla ode viech liek zafazenych do ovérovani
odebrana pred zahdjenim pokusu (0 — inicidlni odbér)
a pak u vakcinovanych liSek jednou za tfi mésice. Po-
sledni odbér byl uskute¢nén opét ode viech lisck tésné
pied zahajenim EelenZniho pokusu. Posledni odbér u pre-
Zivsich liSek byl uskute¢nén dva mésice po CelenZi.

Krev byla odebrana z vena saphena a ziskané sérum
bylo skladovano v mrazicim pultu pfi teploté -20 °C
aZz do doby vysetieni.

Sérologické vySetreni

Titr protilatek v sérech byl stanoven virusneutrali-
za¢nim testem na mySich shodnym s metodou, kterou

108

popsal Atanasiu (1973). Séra byla fedéna 5x, 25x,
125x a 625x. Do reakce bylo pouzito 20-50 MICLDg,
viru vztekliny kmene CVS. Titr protilatek byl vypocten
metodou podle Reeda a Muencha (1938).

Celenzni test

Zatezova infekce byla provedena u viech vakcino-
vanych lifek (mimo ¢. 9 — dhyn pied infekei) a viech
kontrolnich nevakcinovanych liSek za jeden rok po
ordlni imunizaci proti vzteklingé. CelenZni virus vztek-
liny byl pfipraven jako 20% suspenze slinné zlazy pfi-
rozend infikované liky obecné z tizemi Ceské republiky
(pfiprava v SVU Liberec). Virus byl aplikovan kazdé-
mu zviteti hluboko i. m. do obou Zvykacich svalt (rnus-
culus masseter) v davce I ml. Celkova ¢elenzni davka
pro lisku byla 10 000 MICLDs uli¢niho viru vztekli-
ny. Celenzované lisky byly sledoviny po dobu 60 dni.

Prikaz viru

Mozky a slinné Zlazy vSech lisck, vakcinovanych
i nevakcinovanych, zarazenych do celenzniho testu,
byly po jejich dhynu ¢i utraceni po uplynuti sledovaci
doby vySetfeny na pfitomnost vzteklinového antigenu
imunofluorescencénim vySetienim (Dean a Abel-
seth, 1973).

Prikaz tetracyklinu

Tetracyklin (prakaz pfijmu vakcinaéni navnady li§-
kou) byl prokazovan ve vybrusech kosti dolni celisti
fluorescencni metodou (Capt, 1981) u viech lisek za-
fazenych do ovéfovini.

VYSLEDKY

Titry antirabickych protiliatek po oralni imunizaci
proti vztekliné jsou u vSech lisek uvedeny v tab. L
Z tabulky je patrné, Ze mimo lisku &. 8 doSlo u vSech
liSek po pozreni vakcinacnich navnad k tvorbé speci-
fickych virusneutralizaénich antirabickych protilatek.
Tyto protilatky byly zjiStoviny po celou dobu jedno-
ro¢niho ovérovani po pfijmu navnad. Po provedené ce-
lenzi uli¢nim virem vztekliny doslo u viech pokusnych
lifek k vzestupu titru antirabickych protilatek.

Vysledky celenznich testi u vSech lisek zarazenych
do ovéfovani jsou uvedeny v tab. II. V ¢elenZnim po-
kusu doslo k dhynu vSech tii nevakcinovanych kontrol-
nich lisek na vzteklinu. Z deviti vakcinovanych lisek
uhynula na vzteklinu pouze liska ¢. 8, ostatni vakcino-
vané liSky byly chranény pied timto onemocnénim
(89% chranénost).

Vysledky laboratorniho vysetfeni jsou uvedeny
v tab. III. U vSech vakcinovanych lisek byl prokizan
tetracyklin, liSky kontrolni nevakcinované byly na te-
tracyklin negativni. U vSech kontrolnich nevakcinova-
nych lisek a vakcinované lisky ¢. 8 bylo prokazano
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1. Stanoveni titru antirabickych virusneutralizacnich protilitek u vakcinovanych a nevakcinovanych lisek — Determination of the titer
of virus-neutralizing rabies antibodies in treated and untreated foxes

Odbéry krve/titry protilatek®
Oralni Liska,
imunizace' gislo? | O - inicidlni | za 3 mésice za 6 mésicl za 9 mésicl za 12 mésich | za 2 mésice po CelenZi
(fijen 1993)* | (leden 1994)° | (duben 1994)" |(Cervenec 1994)7| (fijen 1994)* (prosinec 1994)”

| 0 25 25 8 8 35

2 0 87 74 21 20 40

4 0 125 125 85 60 125

5 0 12 9 5 5 9
Rijen 1993'" 6 0 25 15 15 10 18

7 0 85 81 61 50 120

8 0 0 0 0 0 ahyn""

9 0 90 130 115 ihyn® -

10 0 30 30 25 12 22

11 0 40 155 110 85 90

12 0 - - - 0 ihyn™"
Nevakcinované| . =
kontroly'! 13 0 - = - 0 dhyn

14 0 S = = 0 ihyn""

* = uhyn pied CelenZi, vzteklina neprokdzana — death before challenge, no rabies proof

s

= thyn po Celenzi. vzteklina prokazina — death after challenge, rabies proof

Yoral immunization, %fox no., blood samples/antibody titers, *0 - initial (October 1993). *in 3 months (January 1994), %in 6 months (April

1994), "in 9 months (July 1994), *in 12 months (October 1994), "in 2 months after challenge (December 1994),

controls;

onemocnéni vzteklinou imunofluorescenénim vysetfe-
nim mozku a slinnych zZlaz.

Vysetieni monoklondlnimi protilitkami prokéazalo ve
viech pripadech vztekliny u lisek uli¢ni virus vztekliny.

DISKUSE

Ucinnost ordlni imunizace lisek proti vztekling je
zaloZena na proniknuti vakcinaéniho viru vztekliny do
ordlni dutiny, jeho penetraci pres sliznici dutiny ustni
do prilehlych tkani s naslednou protiliatkovou odpovédi
a vznikem protek¢ni imunity zvifete. Efektivnost této
metody popsala fada autord (Baer aj., 1971; Schnei-
der a Cox, 1983; Wandeler, 1991).

Vysledky naseho pokusu ukazaly dobrou protekéni
uc¢innost vakciny s kmenem SAD-Bern, kdy za jeden
rok po jednorazovém piijmu nivnad bylo osm z deviti
vakcinovanych lisek chranéno proti ¢elenzi uli¢nim vi-
rem vztekliny. Procento chranénosti lisek v nami pro-
vadéném experimentu je vySSi, nez udavaji autofi ob-
dobnych ové&fovini s jingmi vakcinaénimi kmeny viru
vztekliny (Artois aj., 1993; Svréek aj., 1995).

Dosazené vysledky potvrzuji pfimou zavislost mezi
tvorbou specifickych virusneutraliza¢nich protilatek
a protekci proti vztekliné. Jsou vSak znamy 1 pripady,
kdy vakcinovana zvifata bez detekovatelnych antirabic-
kych protilatek prestala Celenzni test pfi souCasném
Ghynu nevakcinovanych kontrol (Bunn, 1987). Liska
¢. 8 prokazatelné pfijala vakcina¢ni navnadu (deformo-
vany vakcinacni blistr, stanoveni tetracyklinu v kos-
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%October 1993. untreated

tech), pfesto vSak u tohoto jedince nedo$lo k tvorbé
specifickych virusneutralizacnich antirabickych proti-
latek a liSka uhynula pfi kontrolni celenZni zkousce.
V tomto pfipadé se miZe jednat o nedostatecny pfijem
(rozkousani) vlastniho vakcinacniho blistru a tim sni-
zeni efektu ordlni vakcinace, nebo o zvife se snizenou
imunitni schopnosti. Takové pfipady v souvislosti
s onemocnénim vakcinovanych zvifat na vzteklinu po-
psali Blancou aj. (1983).

Na ucinnost ordlnich vakcin proti vztekliné z hledi-
ska mechanismu vzniku imunity ma nejvétsi vliv stu-
peini atenuace a titr (mnoZstvi) vakcinaéniho kmene
vztekliny ve vakcinacni davece. Vzhledem k pouZiti Zi-
vych oralnich antirabickych vakcin pro extrémné vni-
mavy cilovy druh zvifat — lifky obecné, musi byt ate-
nuace kmene dokonale ovéfena a dale kontrolovana.
V prabéhu vakcinacnich kampani (jaro 1992 az jaro
1995) bylo v Ceské republice celkem pouzito 4 700 000
vakcina¢nich ndvnad s kmenem SAD-Bern. VSechny te-
rénni izolaty pfipadi vztekliny za toto obdobi byly
identifikovany pomoci monoklondlnich protilatek ne-
pfimym imunofluorescencnim testem. Vysledky vySet-
feni prokazaly, Ze u viech izolath se jednalo o uli¢ni
virus evropského typu. V Zadném pfipadé se nevyskytl
piipad infekce vakcinaénim virem.

Vyslednou ac¢innost vakciny v terénnich podmin-
kach ovliviiuje i fada dalSich faktord. Jde zejména o at-
raktivnost navnad pro liky obecné a teplotni stabilitu
vakcinaéniho viru.

V dusledku oralni imunizace doslo v Ceské republi-
ce k vyraznému zlepSeni ndkazové situace. Pii zahdjeni
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II. Vysledek &elenzniho testu u liSek za 12 mésicti po imunizaci — The result of challenge test in foxes in 12 months after immunization

Liska Pozorovaci doba (dny)* Vysledek

Celenz' dislo? Kkusu®
1510 LI2(3]4]|5([6[7[8]|9]10|11]12(13[14[15|16[17[18[19]20|21|22|23|24(25(26|27|28/|29(30(31|32|33|34(35|36(37|38/|39|40[41-60| Pokusu

1 === | =] =) =l =] == bS] == = ] sl fom [ mls L] =] =]ess Pl | con] o [N imss i s [ s [ ] = B | ] preziti’
=1=1=1=1-1-1=1=1=-1=1=1=1=1=1=1=1=1=1=1={={-1==1=={=-1-1-1-1=1=1=1=|-|=|=|=|=| = | prezit

=[=1=1=1=1=1=1=1=t=1=1=1 === =1 =1=|=|=1=|=|=|=| =)= == |~ 1= | =|=|=|=| =] =|=|=|=|=| = | presii

=1={=1=1-1-1-1=1-1==1=1=1==1=-=1=0=1== == === ==1==1= ===~ -|-]-|-] - | preziu

17. 10. 1994
MICLDy, = 10 000

2

4

5 =l=1l=1=1=1=1=1=1=l=1=l=l=1l=1=1=]=l=1l=l=]=]l=|=1=|=|=|=]|=]=]=|=|=|=]=|=]| = |=]=]|=]|=]| = preziti
6

7 sl pa] ) shavpailbslsSis | S 1= 2l et =il = | =l =]=l= ksl =] == L= 2= ]is sl s | S abls =] = - preziti
38 wile sa] sl lsilalsls lslsl=ls S]] shs la]i=]<ls el =leds e lied == =] & thyn®
10 == == ==|=]=|=l=1=|=]=l=]=|=]=l=l=l=]=l=l=|=|=l=|=]|=|l=]l=1=|=)=]=|=]=]=]=1=]| =] = preziti

”_____-______._______<~_-—_————--————————~—pi‘eiiﬁ

Kontroly’
12 =I=1=l=1=F=1=1=1=l=1=]=]=1=|=]=] == l=1=l=1= === 1=|=|#% uhyn
13 ={=1=1=1=1=1=1=-1=-{=1=-1=1=1=1=-1=-1-1=1=1=1=-1=1=1=-1-1=-1=-]=-]|-|-|-|+ tihyn

14 | =-|=|=|=|=-|=|=1=1=1=1=1=1=1=1=1=1=1=1=-1-1-1=1=1=1-1=1=]1=1-1=1=|-=|+ uhyn

‘challcngc. %fox no.. *time of observation (days), *result of test, *survival, ®death, "controls



1. Vysledky prikazu vzteklinového viru a tetracyklinu u pokusnych
lifek ~ The results of rabies virus and tetracycline proof in experi-
mental foxes

Imunofluorescenéni
e el vysetieni na rabies® | Sanoveni
Liska, Cislo - tstesoktingt
s slinng | tetracykin
mozek $145a6
zlazal
| - - +
2 +
4 - - +
5 - - +
5 E)
Vakcinované=~
6 = - +
7 - - +
8 + + +
10 - - +
11 - - +
12 + + -
Kontroly? 13 + 3 =
14 + +

g 2 3 4 7

fox no.. “vaccinated, “control. “immunofluorescence examination
M . By

for rabies, “brain, "salivary gland, 7lclrncychne determination

vakcinace v roce 1989 bylo registrovano 1 501 pripadu
vztekliny, v roce 1994 to bylo jen 221 pfipadu (sniZzeni
ohnisek 0 85 %) - Matouch (1995).

Vysledky dosazené v Ceské republice s ordlni imu-
nizaci liSek proti vztekliné s vakcina¢nim kmenem
SAD-Bern svéd¢i o splnéni zikladnich parametra kla-
denych na tento druh veterinarniho imunobiologického
piipravku.
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THE EFFECT OF SILYMARIN ON CONCENTRATION AND TOTAL
CONTENT OF NUCLEIC ACIDS IN TISSUES OF CONTINUOUSLY
IRRADIATED RATS

VPLYV SILYMARINU NA KONCENTRACIU A CELKOVY OBSAH
NUKLEOVYCH KYSELIN V TKANIVACH KONTINUALNE
OZAROVANYCH POTKANOV

-

H. Hakova, E. Misurova, K. Kropacova

P. J. Safdrik University, Faculty of Sciences, Kosice, Slovak Republic

ABSTRACT: The effect of the hepatoprotective drug silymarin (Flavobion) on the radiation injury of rats continuously
irradiated with gamma rays (®°Co) was studied. The rats were irradiated during 14 days by the dose rates of 0.2 and 0.6
Gy/day. In the course of irradiation the animals were treated with silymarin twice daily (70 mg/kg p. o. by tube). Silymarin
cffect was evaluated on the basis of quantitative changes of nucleic acids in the regenerating liver (after 70% hepatectomy),
spleen, bone marrow and blood. Silymarin administration in the course of continuous gamma irradiation influenced benefi-
cially the radiation-induced changes of DNA and RNA especially in the bone marrow.

silymarin; continuous irradiation; nucleic acids; rat

ABSTRAKT: Sledovali sme G¢inok hepatoprotektivnej ldtky silymarinu (Flavobion) na radiaéné poskodenie potkanov kon-
tinuilne ozarovanych gama li¢mi (°°Co). Zvierata boli oZarované pocas 14 dni davkovymi prikonmi — 0,2 Gy/deit a 0,6
Gy/ded. V priebehu oZarovania sme zvieratdm poddvali silymarin 2x denne v divke 70 mg/kg p. o. sondou. Uginok silymarinu
sme hodnotili na zdklade zmien koncentricie a celkového obsahu RNA a DNA v regenerujicej peceni (po 70% hepatektomii),
slezine, kostnej dreni a krvi. Zistili sme, Ze poddvanie silymarinu pocas kontinudlneho ozarovania pozitivne ovplyvnilo
radidciou vyvolané zmeny nukleovych kyselin najmi v kostnej dreni.

silymarin: kontinudlne oZarovanie; nukleové kyseliny; potkan

INTRODUCTION

For the therapy of the liver diseases, silymarin is
regarded to be the most frequently used agent. Silyma-
rin represents the complex of flavonoides — silybin,
silydianin and silychristin isolated from Silybum ma-
rianum (L.) Gaertn. (Wagner etal., 1968). It renders
the direct protection to hepatocytes due to its influence
on the cell membranes. Silymarin stabilizes the en-
doplasmic reticulum and other membrane structures of
the cell by moderating the lipid changes in membranes
(Seeger, 1971) and decreasing efficiently the mem-
brane permeability. In this way, it prevents the leakage
of enzymes from the membrane structures (Fassati
and Fassati, 1973).

It was found that prophylactic as well as therapeutic
application of silymarin reduced the injury of mito-
chondria, endoplasmic reticulum and other cell struc-
tures being induced in the rat liver by tetrachlor-
methane and flyagaric toxins (Vogel and Temme,
1969). In addition to the cell membranes, silymarin
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influenced the intracellular metabolism, including
RNA synthesis (Hakova and MiSurova, 1993;
Sonnenbichler et al., 1975). Besides the allevia-
tion of changes caused by the chemical noxa, silymarin
administration also reduced the injury caused by ioniz-
ing radiation. Peroral administration of silymarin to ir-
radiated mice moderated the body weight reduction,
increased the survival percentage and stimulated the
recovery of the surviving animals (Flemming,
1971). Administration of silymarin before irradiation of
rats influenced the liver regeneration after 70%
hepatectomy demonstrating the proliferative activity
increase and DNA and histone change reduction in the
regenerating liver rest (Hakova and MiSurova,
1992; KoZurkova etal, 1992; Kropdcova and
Misidrova, 1992). Silymarin administration | h be-
fore single wholebody irradiation also reduced the ra-
diation changes of nucleic acids in the spleen and bone
marrow (Hakova and MiSidrova, 1993).

During the protracted continuous irradiation the
similar changes arose as after the single one, but the
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course of changes revealed some specific signs. For the
haemopoietic and other proliferating tissues the initial
gradual development of the injury and following steady
state of the values of various parameters were charac-
teristic. The length and the level of the steady state
were dependent on the dose rate and demonstrated
a kind of equilibrium between the arising injury and its
recovery occurring during the continuous irradiation
(Lamerton, 1966; Prasli¢ka and Chlebov-
sky, 1976; MiSurova etal, 1989). In the slowly
proliferating liver tissue no steady state occurred as the
injury accumulated in the course of the continuous or
fractionated irradiation. The most of the liver injury
occurred in the latent form and was detectable only
after the stimulation of cells to division by the partial
hepatectomy (MiStirova et al, 1974; Kropiaco-
va and Misiarova, 1994).

In this experiment, we tried to find out whether the
changes induced by continuous gamma irradiation can
be alleviated by the treatment with silymarin.

MATERIAL AND METHODS

The white rat males of Wistar strain (SPF) from
Velaz Prague (Czech Republic), weighing 350-380 ¢
were used. The animals were kept within the standard
conditions, fed the standard laboratory food and tap
water ad libitum.

The animals were divided into 6 groups with 6-8 ani-
mals in each of them.

The rats of the first (non-radiated) group were given
silymarin during 14 days. The rats of the second and
third groups were continuously irradiated by gamma
rays from %0Co source on the open experimental
gamma field during 14 days by the daily dose rates of
0.2 Gy and 0.6 Gy (total dose 2.8 Gy and 8.4 Gy re-
spectively). The rats of the fourth and fifth groups were
given silymarin in the course of continuous irradiation
by the same daily dose rates. Together with the experi-
mental animals, the control animals kept within the
similar conditions were investigated.

Silymarin (Flavobion, Czech Republic) was applied
twice daily in the suspension form (70 mg/kg p. o. by
tube).

The rats were continuously irradiated by gamma
rays from %0co source on the experimental field.

Immediately after irradiation, all rats underwent
70% hepatectomy according to Higgins and An-
derson (1931). The rats were investigated at the
postoperation hour 30, 1. e. after the first wave of syn-
chronized DNA synthesis (Carter etal, 1956; Bar-
bason etal., 1983) induced by the partial hepatecto-
my in the regenerating rest of the liver. Simultancously
with the liver the spleen, bone marrow and blood were
also examined in the same animals.

The concentration and the total content of RNA and
DNA were determined in the purified alkaline and acid
hydrolyzates of tissue samples respectively, by spectro-
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photometric measurement (Hitashi, Japan) at two wave
lenghts (Tsanev and Markov, 1960).

Synthesis of DNA in the blood nuclear cells was
investigated after 4 h incubation (37 °C) in the EPL
culture medium containing 9 kBq 3H - methylthymid-
ine (the specific activity 729 GBg/mmol) (Institute of
Nuclear Resecarch, Praha, Czech Republic). The eryth-
rocytes were haemolyzed by the saponine solution in
the distilled water (1 : 8 000) at the end of incubation.
The activity of incorporated *H was determined in the
samples of extracted DNA by liquid scintillation
counter (Rack-Beta 1219, LKB Broma, Sweden).

The results were statistically evaluated by Peritz F-
-test (Harper, 1984).

RESULTS
Liver

Silymarin administration induced an increase in con-
centration and total content of RNA and to a less extent
of DNA in the regenerating rest of the liver (Fig. ).

The continuous irradiation (0.2 Gy/day, 0.6 Gy/day)
induced no changes in RNA concentration. However,
RNA total content was slightly increased due to the
more intensive enlargement of the mass of the regener-
ating liver rest comparing to non-treated rats (Tab. I).
DNA concentration in the irradiated animals decreased
but the total DNA content in the regenerating liver rest
remained in the control value range.

The beneficial effect of silymarin manifested itself
after irradiation with both dose rates in the mild, statis-
tically non-significant increase in concentration and
content of RNA and DNA as compared with the unpro-
tected irradiated animals.

Spleen

In the spleen of non-irradiated rats, silymarin admi-
nistration induced a mild increase in concentration as
well as total content of both nucleic acids, however,
only the increase in DNA content was statistically sig-
nificant (Fig. 2).

RNA concentration and content in continuously ir-
radiated animals decreased very deeply, especially in
the group of rats irradiated with the higher daily dose
rate (0.6 Gy), where the RNA total content decreased
10 36% of control values. Quantitative changes of DNA
were less profound as compared with those of RNA.

Silymarin administration to the rats irradiated with
both dose rates resulted in the moderation of nucleic
acid post-irradiation loss in the spleen.

Bone marrow
In the bone marrow of unirradiated rats, silymarin ad-

ministration caused an increase of RNA and DNA con-
centration and total content by more than 40% (Fig. 3).
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1. The concentration and total content of RNA and DNA in the regenerating liver of rats after application of silymarin and continuous

gamma irradiation (in percentage of control values):
C=6611%0674 mg RNA/g
C =0653+0073 mg DNA/g

Explanatory notes for Figs. | to 4:

C = control

1 0.2 = continuous irradiation 0.2 Gy/d
1 0.6 = continuous irradiation 0.6 Gy/d
x=P<0.05

xx = P £ 0.0l as compared with control

C = 33452 + 4401 mg RNA/org
C = 3304 £ 0,413 mg DNA/org

S = silymarin 70 mg/kg b.w. (daily twice)

10.2 + S = continuous irradiation 0.2 Gy/d + silymarin 70 mg/kg b.w. (daily twice)
1 0.6 + S = continuous irradiation 0.6 Gy/d + silymarin 70 mg/kg b.w. (daily twice)
o=P <005

oo = P < 0.01 as compared with unprotected irradiated animals

I. Weight of the regenerating liver and femoral bone marrow of rats after application of silymarin and continuous irradiation (mean + SEM)

Groups Regenerating liver (mg) Bone marrow (mg)

G 5 060 + 450 42435

S 4920 190 43.6+28

10.2 Gy 5920 4 290 348+ 25%

102Gy + S 5 280 + 240 407 £ 3.2

10.6 Gy 5960 £ 180" 34.7 £ 45"

106Gy +S 5540 + 180 39.7+32 ]

Explanatory notes:

C = control
S = silymarin 70 mg/kg b.w. (daily twice)
10:2 = continuous irradiation 0.2 Gy/d

10.2 + 8 = continuous irradiation 0.2 Gy/d + silymarin 70 mg/kg b.w. (daily twice)

10.6 = continuous irradiation 0.6 Gy/d

10.6 + S = continuous irradiation 0.6 Gy/d + silymarin 70 mg/kg b.w. (daily twice)

X = P < 0.05 as compared with control
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2. The concentration and total content of RNA and DNA in the spleen of rats after application of silymarin and continuous gamma

irradiation (in percentage of control values):
C =12.079 £ 0.283 mg RNA/g C =7.363
C =4.373 £ 0.356 mg DNA/g C = 2.666

H+ I+

For details see Fig. 1

The effect of continuous irradiation with the both
dose rates was demonstrated by the decrcase in the
femur bone marrow mass (expressed as a difference
between the weight of femur diaphysis before and after
expiration of the bone marrow) — Tab. I. The decrease
in the bone marrow mass resulted in the consequent
moderate decrease in the total content of the both nu-
cleic acids.

Administration of silymarin in the course of con-
tinuous irradiation caused the increase in RNA and
especially DNA concentration and total content which
was statistically significant in comparison to the non-
-protected rats even after irradiation with the higher
dose rate.

Blood

Silymarin administration did not influence the nu-
cleic acids in the blood of non-irradiated rats (Fig. 4)
The continuous irradiation induced a decrease in
DNA concentration and an increase in DNA specific
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0.521 mg RNA/org
0.116 mgDNA/org

activity. After treatment with silymarin, the concentra-
tion of nucleic acids and specific activity of DNA in
the rats irradiated with the dose rate of 0.6 Gy/day were
higher than in non-protected ones.

DISC

SION

Our results demonstrated the stimulating effect of
silymarin on the bone marrow; the effect on other tis-
sues including liver was less expressed. The beneficial
effect of this hepatoprotective drug on the non-target
haemopoictic tissues was also found in previous experi-
ments on animals (Hakova and MiSarova, 1992,
1993) and in patients treated with silymarin (Holz-
gartner, 1970).

Silymarin effect was demonstrated by the increase
in concentration and total content of nucleic acids in
the organs of the irradiated and non-irradiated animals.
We believe that the silymarin effect in the irradiated
animals was mainly through its antioxidative capability.
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3. The concentration and total content of RNA and DNA in the bone marrow of rats after application of silymarin and continuous gamma

irradiation (in percentage of control values):
C =9.691 £ 1.238 mg RNA/g

C = 2950+ 0.363 mg DNA/g C=0.125

For details see Fig. |

Free radicals, especially peroxiradicals arising in the
course of irradiation, can affect the cells by interaction
with the fundamental biological targets such as mem-
brane proteins, lipids and nucleic acids. Flavonoids in-
cluding silymarin can influence oxidative processes by
means of metal ion chelatization or by oxigen radical
scavenge (Bors et al., 1992). In this way they can
prevent the changes in the membrane structures and
functions being the prerequisite to secure the normal
metabolism and special organ activities. The antioxi-
dant effect of silymarin is confirmed indirectly also by
the fact that the radiation injury alleviation occurred in
the tissues with different proliferative activity.

We suppose, however, that the effect would be less
expressed if silymarin acts only as a scavenger of radi-
cals. The increase in the content of nucleic acids after
silymarin administration to unirradiated animals as well
as to continuously irradiated animals suggests that the
silymarin intervenes also in the cell metabolism in its
central part.

Vet. Med. — Czech, 47, 1996 (4): 113-119

C=0411 %0061 mg RNA/org
+0.016 mg DNA/org

The RNA changes in the spleen and partially also in
the bone marrow of the irradiated animals (both sily-
marin protected and unprotected) were more profound
as compared with the DNA changes. We believe this
finding 1s due to the RNA loss resulting from the re-
lease of the immature forms of erythrocytes into the
blood stream. Hematological, histological and bio-
chemical examinations of the blood and blood forming
tissue of the single irradiated animals (Praslic¢ka
and Chlebovsky,1976; Mackovad and MiSu-
rova, 1987; Kaczmarek, 1988) revealed that the
premature release of the reticulocytes in the earlier
stage and with the higher RNA content into the blood
signalized the initiation of the regeneration of
haemopoiesis. The release of the less mature blood ele-
ments with the higher RNA content into the circulation
in our experiments is confirmed indirectly by the rela-
tively higher RNA concentration as compared with
DNA concentration in the blood of the irradiated and
by silymarin protected or unprotected animals.
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4. The concentration of RNA and DNA and specific activity of
DNA in the blood of rats after application of silymarin and con-
tinuous gamma irradiation (in percentage of control values):

C =0.211 % 0.034 mg RNA/ml

C =0.057 £0.012 mg DNA/mI

C = 1895 £ 361 (.10°7) DPM/mg DNA

For details see Fig. |
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VARIATION IN TITRATABLE ACIDITY OF YOGHURT CULTURE
AFTER NANO3 AND NANO2 ADDITION

ZMENA TITRACNEJ KYSLOSTI JOGURTOVEJ KULTURY PRIDAVKOM
NANO; A NANO,

M. Baranovél, 0. Burdové‘, P. Mal'al, P. Turekl, L. Zezula®

IUm'versit_v of Veterinary Medicine, KoSice, Slovak Republic
’p. J. Safdrik University, Faculty of Sciences, Kosice, Slovak Republic

ABSTRACT: The objective of our work was to determine variations in titratable acidity of yoghurt culture RX after NaNO,
and NaNO, addition to inoculated milk as well as to determine the content of sodium nitrate and sodium nitrite residues in
the test samples of inoculated milk after thermostat incubation (13 °C/3.5 h) and after refrigerator storage (6 °C and 24 h).
Restituted milk prepared from Sunar (baby milk powder) and whole milk were used to determine the variations in titratable
acidity of yoghurt culture RX due to nitrate and nitrite addition. After thermal treatment (45 min at a temperature of 95 °C
and cooling down to 43 °C) the milk was inoculated with 2% yoghurt culture RX and sodium nitrate or sodium nitrite was
added to the inoculated milk to establish terminal concentrations 100; 50; 15; 10 and 5 mg NaNO4/l and 50; 10; 5; 1 and
0.5 mg NaNO,/I. One sample without nitrate or nitrite addition was control. After stirring, the samples were poured by
50 ml to yoghurt pots and incubated in a thermostat at a temperature of 43 °C for 3.5 hours. Titratable acidity of yoghurt culture
and nitrate and nitrite residues were determined in samples taken from each concentration of sodium nitrate and sodium nitrite
addition to inoculated milk and from control after incubation termination. Identical determinations were done after 6 and
24 hour storage in refrigerator at a temperature of 6 °C. Fig. | shows the variations in titratable acidity of yoghurt culture
RX due to sodium nitrate addition. A minute decrease in yoghurt culture titratable acidity was determined after addition of
100 and 50 mg NaNO4/I to milk inoculated with yoghurt culture RX. On the other hand, the additions of 15; 10 and 5 mg
NaNO/I slightly increased yoghurt culture titratable acidity. The titratable acidity of yoghurt culture with addition of 15; 10
and 5 mg NaNOy/I gradually increased by 2.20: 3.88 and 4.64% after incubation termination in comparison with the titratable
acidity of yoghurt culture without any addition of sodium nitrate. A decrease in the content of sodium nitrate residues was
observed in all samples of milk inoculated with yoghurt culture with sodium nitrate addition (Fig 2). It was most marked in
samples with addition of 100 mg NaNO,/I, where after 3.5 hour incubation in a thermostat at a temperature of 43 °C the
content of 52.6 g NaNOy/kg was found out only. The content of sodium nitrate residues after 24 h storage in a refrigerator
decreased to 15.23 mg NaNOy/kg. A decrease in yoghurt culture titratable acidity after incubation and storage termination
was recorded in samples with additions of 50; 10; 5 and 1 mg NaNO,/I in comparison with yoghurt culture titratable acidity
without any sodium nitrite addition. Addition of 50 mg NaNO,/I in samples of inoculated milk resulted in 26.46% inhibition
of yoghurt culture titratable acidity, but the addition of 0.5 mg NaNO,/I led to a decrease in yoghurt culture titratable acidity
by 3.26 °SH on average (Fig. 3). Fig. 4 shows the content of residual sodium nitrite in the examined milk samples inoculated
with yoghurt culture RX in relation to NaNO, addition after termination of incubation, 6 and 24 hour storage. Similarly like
in milk samples inoculated with yoghurt culture with NaNO; addition, the largest drop of residual nitrite content was recorded
in samples with the highest concentration of NaNO,/l addition.

yoghurt culture; fermented milk products; fermentation activity of milk; titratable acidity; milk; nitrates; nitrites

ABSTRAKT: Cielom nasej price bolo stanovit zmeny titracnej kyslosti jogurtovej kultiry RX pridavkom NaNO; a NaNO,
do inokulovaného mlieka, ako aj stanovil obsah rezidui dusi¢nanu a dusitanu sodného v sledovanych vzorkach inokulovaného
mlicka po inkubdcii v termostate (43 °C/3,5 h) a skladovani v chladni¢ke (6 °C/6 a 24 h). Na zistovanie zmien titracnej
kyslosti jogurtovej kultiry RX pridavkom dusi¢nanov a dusitanov sme pouZili obnovené mlieko pripravené zo Sunaru ako
mlieko plnotuéné. Po tepelnom odetreni (45 min pri teplote 95 °C a ochladeni na 43 °C) sme mlieko inokulovali 2 %
jogurtovej kultiry RX a k jednotlivym vzorkam inokulovaného mlieka sme pridali dusi¢nan alebo dusitan sodny tak, aby
vysledné koncentréicie boli 100, 50, 15, 10 a 5 mg NaNO,/l a 50, 10, 5, 1 a 0,5 mg NaNO,/I. Jedna vzorka bez pridavku
dusi¢nanu alebo dusitanu sodného sliZila ako kontrola. Po premie$ani, sme vzorky rozliali po 50 ml do jogurtovych kelimkov
a inkubovali v termostate pri teplote 43 °C 3,5 hodiny. Po ukonceni inkubdcie sme vo vzorkich z kaZdej koncentricie
pridavku dusi¢nanu a dusitanu sodného do inokulovaného mlieka a kontroly stanovili titraéni kyslost jogurtovej kultiry
a rezidud dusi¢nanov a dusitanov. Rovnaké stanovenia sme previedli aj po 6 a 24 h skladovania v chladni¢ke pri teplote 6 °C.
Zmeny titracnej kyslosti jogurtovej kultiry RX pridavkom dusi¢nanu sodného znazoriiuje obr. 1. Po pridani 100 a 50 mg
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NaNO4/I k mlieku inokulovanému jogurtovou kultirou RX sme zaznamenali nevyrazny pokles titracnej kyslosti jogurtovej
kultiry. Pridavok 15, 10 a 5 mg NaNO,/l viak naopak sposobil mierne zvySenie titracnej kyslosti jogurtovej kultiary. Titra¢na
kyslost jogurtovej kultiry s pridavkom 15, 10 a 5 mgNaNO,/l po ukonceni inkubdcie sa zvySila postupne o 2.20; 3.88
a 4,64 % oproti titratnej kyslosti jogurtovej kultiry bez pridavku dusi¢nanu sodného.Vo vietkych vzorkiach mlieka inokulo-
vaného jogurtovou kultirou s pridavkom dusi¢nanu sodného sme po ukon&eni inkubdcie a skladovania pozorovali pokles
obsahu rezidui dusi¢nanu sodného (obr. 2). Najvyraznejdie sa to prejavilo vo vzorkich s pridavkom 100 mg NaNOy/I, kde
po 3,5-hodinovej inkubacii v termostate pri teplote 43 °C sme stanovili len 52,6 ¢ NaNOy/kg. Obsah rezidui dusi¢nanu
sodného po 24 h skladovania v chladnicke klesol na 15,23 mg NaNOs/kg. Pokles titratnej kyslosti jogurtovej kultiry po
ukonéeni inkubdcie a skladovania sme zaznamenali vo vzorkdch s pridavkom 50, 10, 5 a 1 mgNaNOy/I oproti titratnej
kyslosti jogurtovej kultiry bez pridavku dusitanu sodného.Pridavok 50 mgNaNO,/l vo vzorkich inokulovaného mlicka
znamenal 26,46% inhibiciu titracnej kyslosti jogurtovej kultiry ale pridavok 0,5 mg NaNO,/l uz spésobil zvysenie titralnej
kyslosti jogurtovej kultiry priemerne o 3,26° SH (obr. 3). Rezidudlny dusitan sodny v sledovanych vzorkach mlieka inoku-
lovaného jogurtovou kultirou RX v zdvislosti na pridavku NaNO, po ukonceni inkubicie, 6- a 24-hodinovom skladovani
zndzoriiuje obr. 4. Rovnako ako vo vzorkdch mlieka inokulovaného jogurtovou kultirou s pridavkom NaNO; aj v tomto
pripade sme najvy33i pokles v obsahu rezidudlneho dusitanu zaznamenali vo vzorkdch s najvy$Sou koncentraciou pridaného

NaNO,/I.

jogurtova kultira; fermentované mlie¢ne vyrobky; kysacia aktivita; titratnd kyslost; mlieko: dusi¢nany: dusitany

UvoD

Kyslomlie¢ne vyrobky maji vyznamny dieteticko-
fyziologicky vplyv na zdravie ¢loveka a z toho dovodu
majud i svoje nezastupiteIné miesto vo vyZzive. Zo zdra-
votného hladiskawbaktérie mliecneho kysnutia priazni-
vo podporuji trdvenie, maji vysoky retencny koefi-
cient vo¢i mnohym Zivindm a maja dieteticko-liecebné
ucinky.

Vyroba fermentovanych mlie¢nych vyrobkov je
vSak z hladiska poziadaviek na kvalitu suroviny jednou
z najnaro¢nejich potravinarskych technolégii, lebo je
zaloZena na biologickom procese, ktory sa moze usku-
to¢nit len v Standardnych podmienkach.

V charakteristike kvalitativnych ukazovatelov mlie-
ka ako suroviny na vyrobu mlie¢nych vyrobkov prio-
ritné postavenie zaujimaju senzoricka kvalita, obsah za-
kladnych zloziek a kysacia schopnost mlieka, ktoré
navzdjom uzko stvisia a vzaijomne sa ovplyviuji (He -
rian, 1990; Larsen, 1990).

Vietky zdkladné technologické vlastnosti mlicka —
titracna kyslost, kysacia aktivita, syritelnost, termosta-
bilita, ale i dalSie st polyfaktoridlne vlastnosti, ktoré
mo6zu byt ovplyvnené radom faktorov suvisiacich aj
s metabolizmom, teda aj s vyZivou dojnic (Stevon-
kova a Sedliak, 1993).

Pre vyrobu mliekarenskych vyrobkov, ktorych tech-
nolégia spracovania mlieka zdvisi na vybornom raste
a aktivite mliekdrenskych kultdr, sa ako kritérium tech-
nologickej vhodnosti mlieka sleduje jeho kysacia
schopnost (Gencidrova a i, 1992; Hanus a i,
1993).

Hlavnou pri¢inou zhor3enia kysacej schopnosti mlic-
ka je pritomnost cudzorodych inhibi¢nych latok, ktoré
brzdia alebo tplne zastavuji rast mikroorganizmov. Ne-
vyhnutnou poziadavkou je, aby mliecko neobsahovalo
antibiotika a chemické rezidua, latky ako sa sulfonami-
dy, nitrofurany, kvartérne aménne soli a to dokonca
1 v extrémne nizkych koncentraciach, pretoze tieto lat-
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ky inhibuji pomnozenie baktérii (Gajdasek a i,
1988; Herian, 1990). Nedosiahnu sa technologicky-
7iaduce parametre ani organoleptické vlastnosti mliec-
neho vyrobku (titracna kyslost, konzistencia, chut
a aroma). Z celkového poctu cudzorodych litok v mlie-
ku zasluhuji v tejto savislosti pozornost aj dusi¢nany.
dusitany a nicktoré dalSie nebielkovinné formy dusika,
vzhladom na ich rozSirenie v Zivotnom prostredi
(Cvak ai., 1990).

Podhorsky (1984) vo svojej praci uvadza, ze
mnoho porach vo vyrobe kysanych mlie¢nych vyrob-
kov je sposobenych zvySenym obsahom dusi¢nanov vo
vyzive dojnic a ich nislednom vyskyte v mlieku.

Tiez Kuhnert a Fuchs (1983), GajdasSek
al (1988) a Geissler ai. (1991) naznacuji moz-
nost inhibi¢ného uc¢inku Cistych mliekarenskych kultar
dusi¢nanmi, ktoré sa objavuji v mlieku v pripade zvy-
Seného obsahu dusi¢nanov v krmive a napdjacej vode
alebo sa dostavaji do mlicka z vyplachovych vod. Brz-
dia rast Cistych mliekarenskych kultir a mézu nepriaz-
nivo ovplyvnit kvalitu a hygienickd nezavadnost final-
nych vyrobkov.

Ciclom naSej prace bolé stanovit zmeny titratnej
kyslosti jogurtovej kultiry RX pridavkom NaNO;
a NaNO, do inokulovaného mlieka, ako aj stanovit ob-
sah rezidui dusi¢nanu a dusitanu sodného v sledova-
nych vzorkach inokulovaného mlieka po inkubacii
v termostate (43 °C/ 3,5 h) a skladovani v chladnicke
(6 °C/6 a 24 h).

MATERIAL A METODY

Na zistovanie zmien utracnej kyslosti jogurtovej
kultiry RX pridavkom dusi¢nanov a dusitanov sme po-
uzili obnovené mlicko pripravené zo Sunaru ako mlie-
ko plnotuc¢né. Po tepelnom oSetreni — 45 min pri teplote
95 °C a ochladeni na 43 °C sme mlieko inokulovali
2 % jogurtovej kultury RX a rozliali ako jedenlitrové
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vzorky do sterilnych odmernych nadob. K jednotlivym
vzorkam inokulovaného mlicka sme pridali dusi¢nan
alebo dusitan sodny tak, aby vysledné koncentrécie boli
100, 50, 15, 10 a 5 mg NaNO+/I a 50, 10, 5, 1 a 0,5 mg
NaNO,/I. Jedna vzorka bez pridavku dusi¢nanu alebo
dusitanu sodného sliazila ako kontrola. Po premicani
sme vzorky rozliali po 50 ml do jogurtovych kelimkov
a inkubovali v termostate pri teplote 43 °C 3,5 hodiny.

Po ukonceni inkubacie sme vo vzorkach z kazde)
koncentracie pridavku dusi¢nanu a dusitanu sodného
do inokulovaného mlicka a kontroly stanovili titraéni
kyslost jogurtovej kultiry a rezidua dusi¢nanov a dusi-
tanov.

Rovnaké stanovenia sme previedli aj po 6 a 24 h
skladovania v chladnicke pri teplote 6 °C.

Titra¢ni kyslost jogurtovej kultiry sme stanovili
metddou podla Soxhlet-Henkela a vyjadrili v °SH.

Rezidua dusicnanov a dusitanov vo vzorkach mlicka
inokulovan¢ho jogurtovou kultirou RX sme stanovili
modifikovanou IDF a ISO metédou pre mlieko a mliecne
vyrobky (Cvak ai., 1985).

Vysledky boli spracované metédou analyzy rozptylu
a regresnou analyzou pomocou programového systému
Prophet firmy BBN.

VYSLEDKY

Zmeny titracnej kyslosti jogurtove) kultary RX pri-
davkom dusi¢nanu sodného znédzoriiuje obr. 1. Po pri-
dani 100 a 50 mg NaNO;/lI k mlicku inokulovanému
jogurtovou kultirou RX sme zaznamenali nevyrazny
pokles titratnej Kyslosti jogurtovej kultiry. V porovna-
ni s titracnou kyslostou vzoriek bez pridavku dusi¢na-
nu alebo dusitanu sodného, najvicsie zniZenie titracnej
kyslosti jogurtovej kultiry sme zaznamenali vo vzor-
kich s pridavkom 100 mg NaNOs/l po 24 h skladova-
nia v chladnicke pri 6 °C. Priemerna hodnota titracnej
kyslosti Siestich vySetrenych vzoriek s pridavkom

100 mg NaNOs/l bola 37,30 °SH, ¢o predstavuje
4.36% zniZenie oproti priemernej hodnote titracnej
kyslosti vzoriek bez pridavku dusi¢nanu sodného, ktord
bola 39 °SH.

Pridavok 15, 10 a 5 mg NaNO;y/l vSak naopak
sposobil mierne zvySenie titratnej kyslosti jogurtovej
kultary. Titrana kyslost jogurtovej kultiry s pridav-
kom 15, 10 a 5 mg NaNOy/I po ukonceni inkubdcie sa
zvysila postupne o 2,20; 3,88 a 4,64 % oproti titranej
kyslosti jogurtovej kultiry bez pridavku dusi¢nanu sod-
vo vzorkach s pridavkom 5 mg NaNOs/lI inokulovaného
mlicka. Po 6 h skladovania v chladnic¢ke rozdiel v tit-
raénej kyslosti jogurtovej kultiry s pridavkom 5 mg
NaNOs/l a bez pridavku dusi¢nanu dosiahol maxi-
mum - 5,04 %. Priemernd hodnota titracnej kyslosti
bola v tomto pripade 38,76 °SH. Po 24 h skladovania
tento rozdiel sa znizil na 3,58 %. Vplyv pridavkov a Ca-
su bol posideny pomocou modelu dvojitého triedenia,
pricom sa zohladnilo, Ze merania v roznych casoch sa
uskutocnili na rovnakych subjektoch. Vplyv pridavkov,
¢asu 1 ich interakcie boli vysoko vyznamné (p < 0,0001),
pricom sa ukazovala priblizne linearna zavislost kys-
losti na Case. Preto sme dalej robili analyzu kovariancie,
kde regresnou premennou bol ¢as. Zavislosti kyslosti na
case pre rozne hodnoty pridavku dusi¢nanov boli rov-
nobezné priamky (p = 0,533), a tak m6zeme hovoril
o ich a¢inkoch nezavisle od casu. Pri hodnotach 15, 10
a 5 mg NaNO;/I bola kyslost vysSia ako pri kontrole,
pricom rozdiel medzi u¢inkom 10 a 15 mg nebol Sta-
tisticky vyznamny; pri hodnotich 100 a 50 mg NaNO4/I
bola kyslost nizsia ako pri kontrole, pricom rozdiel me-
dzi ich G¢inkom tieZ nebol Statisticky vyznamny. Roz-
diely oproti kontrole boli Statisticky vyznamné (spoloc-
nd hladina vSetkych porovnani medzi skupinami bola
p = 0,05).

Vo vietkych vzorkach mlieka inokulovaného jogur-
tovou kultirou s pridavkom dusi¢nanu sodného sme po
ukonceni inkubdcie a skladovania pozorovali pokles

45

I. Zmeny titracnej kyslosti jogur-
tovej kultiry RX pridavkom

40

35

30

25

°SH

dusi¢nanu sodného — Variations in
titratable acidity of yoghurt culture
RX after sodium nitrate addition

Vysvétlivky k obr. 1 az 4 — Explana-

tory notes to Figs. 1 to 4:

— inkubdcia 3,5 h/43 °C - incu-
bation 3.5 h/43 °C

[] - skladovanie 6 h/6 °C - storage
6 h/6 °C

B3 - skladovanie 24 h/6 °C - stor-
age 24 h/6 °C

kontrola - control

kontrola 100 50

Vet. Med. - Czech, 41, 1996 (4): 121-127

123



45

40 - ]

35

30

25

°SH

20

15

10

kontrola . mg/l

50

40

20

100 50 mg/l

100

10

0.1

0.01

mg/l

2. Rezidud dusiénanu sodného v sle-
dovanych vzorkich mlieka inoku-
lovanych jogurtovou kultirou RX -
Sodium mitrate residues in the exam-
ined samples of milk inoculated
with yoghurt culture RX

3. Zmeny utracnej kyslosti jogur-
tovej kultiry RX pridavkom dusi-
tanu sodného - Varations in titrat-
able acidity of yoghurt culture RX
after sodium nitrite addition

4. Rezidud dusitanu sodného v sle-
dovanych vzorkich mlieka inoku-
lovanych jogurtovou kultdrou RX
Sodium nitrite residues in the exam-
ined samples of milk inoculated
with yoghurt culture RX
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obsahu rezidui dusi¢nanu sodného (obr. 2). Najvyraz-
nejsie sa to prejavilo vo vzorkach s pridavkom 100 mg
NaNO4/I kde po 3,5-hodinove] inkubdcii v termostate
pri teplote 43 °C sme stanovili len 52,6 mg NaNOy/kg.
Obsah rezidui dusi¢nanu sodného po 6 h skladovania
v chladnicke klesol na 31.39 mg NaNO-/kg a po 24 h
sme vo vzorkéch stanovili 15,23 mg NaNO+/kg.

Po 24 h skladovania obsah rezidui dusi¢nanu sodné-
ho u vietkych ostatnych vzoriek mliecka inokulované¢ho
jogurtovou kultdrou bol nizsi ako 15 mg NaNOq/kg.
Hodnoty rezidudlneho dusitanu v sledovanych vzor-
kach sa pohybovali do 0,3 mg NaNO,/kg. Najlepsim
modelom zavislosti rezidui dusi¢nanov na pociato¢nom
pridavku vzhladom k obmedzenému poctu pozorovani
sa ukazala byl priamka prechadzajica pociatkom so
smernicou b = 0,154, Koeficient determinacie bol
95,3 %, ¢o je hodnota vysoko vyznamna (p < 0,0001),
svedciaca o dobrej kvalite modelu.

Pokles titracnej kyslosti jogurtovej kultiry po ukon-
¢eni inkubdcie a skladovania sme zaznamenali vo vzor-
kich s pridavkom 50, 10, 5 a 1 mg NaNO,/I oproti
titratnej kyslosti jogurtovej kultiry bez pridavku dusi-
tanu sodného (obr. 3). Najvicsie znizenie titracnej kys-
losti jogurtovej kultary sme zistili vo vzorkach inoku-
lovan¢ho mlicka s pridavkom 50 mg NaNO,/I.
Priemerna hodnota titraénej kyslosti po 3,5-hodinovej
inkubdcii v termostate pri teplote 43 °C v tomto pripa-
de bola 25,74 °SH, ¢o znamenalo 26,46% inhibiciu
titraénej kyslosti jogurtovej kultary. Rozdiel v titracnej
kyslosti vzoriek s pridavkom dusitanu sodného a kon-
troly klesal so znizovanim pridavku dusitanu sodného.
Pridavok 1 mg NaNO,/l k inokulovanému mlicku
spdsobil len 1,1% inhibiciu jogurtovej kultary a prida-
vok 0,5 mg NaNO,/I uz sposobil zvysenie titracnej kys-
lostt jogurtovej kultiry priemerne o 3,26 °SH. Priemer-
na hodnota titra¢nej kyslosti Siestich vySetrenych
vzoriek s pridavkom 0,5 mg NaNO,/I po ukonceni in-
kubace bola 38.26 °SH. Priemerna hodnota titracnej
kyslosti jogurtovej kultiry bez pridavku dusitanu po
ukonceni inkubdcie bola 35 °SH. Pouzité Statistické
metddy boli rovnaké ako v pripade dusi¢ianov. Vplyv
pridavkov, casu i ich interakcie boli takisto vysoko vy-
znamné (p < 0,0001), pricom aj tu bola zavislost kys-
losti na Case priblizne linedrna. Pri analyze kovariancie
zdvislosti kyslosti na Case pre rozne hodnoty pridavku
dusitanov boli opit rovnobezné priamky (p = 0,521),
preto aj tu moézeme hovorit o ich G¢inkoch nezavisle od
Casu. Pri hodnote 0,5 mg NaNO,/I bola kyslost vyssia
ako pri kontrole a pri hodnotdch 50, 10 a 5 mg NaNO,/I
bola kyslost nizsia ako pri kontrole, pricom rozdiel me-
dzi kontrolou a pridavkom | mg NaNO,/I nebol Statis-
ticky vyznamny. Ostatné rozdiely boli Statisticky vy-
znamné, pricom vyrazne najvacsi pokles kyslosti bol
pri pridavku 50 mg NaNO,/I (spoloc¢na hladina viet-
kych porovnani bola p = 0,05).

Rezidudlny dusitan sodny v sledovanych vzorkich
mlieka inokulovaného jogurtovou kulturou RX v za-
vislosti na pridavku NaNO, po ukonéeni inkubdcie,
6- a 24-hodinovom skladovani znazornuje obr. 4. Rov-
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nako ako vo vzorkdch mlieka inokulovaného jogurto-
vou kultirou s pridavkom NaNOjy aj v tomto pripade
sme najvy$si pokles v obsahu reziduilneho dusitanu
zaznamenali vo vzorkich s najvy$§ou koncentriciou
pridaného NaNO»/I. Rezidualny dusitan vSak aj po 24-
-hodinovom skladovani v chladnic¢ke pri teplote 6 °C
okrem vzoriek s pridavkom 0,5 NaNO,/I bol nad povo-
lenou hladinou 0,1 mg. NaNO,/kg. Regresny model
v tomto pripade mal smernicu priamky b = 0,453. Koe-
ficient determinécie bol 97,7 %, ¢o je takisto hodnota
vysoko vyznamna (p < 0,0001).

DISKUSIA

Dnes je najpopuldrnej$im fermentovanym mlie¢nym
vyrobkom jogurt. Vyriba sa takmer na celom svete a su
zname rozne miestne druhy pod rozlicnymi nazvami
(Herian, 1990; Larsen, 1990). Vo vSetkych fer-
mentovanych mlie¢nych vyrobkoch je pritomna kyseli-
na mlieCna a je to prave ona, ktora dava tymto vyrob-
kom osvieZujicu chuf a dobru trvanlivost. Za mlie¢ne
kvasenie v jogurte zodpovedaji dva druhy mikroorga-
nizmov: Lactobacilluss delbrueckii subsp. bulgaricus
a Streptococcus thermophillus. Mlieko predstavuje fer-
mentacné médium, ktoré obsahuje vietky rastové fak-
tory potrebné pre baktérie mlie¢neho kvasenia.

Prvou poziadavkou, ktord musi byt splnend pri vy-
robe kvalitného finilneho fermentovaného vyrobku.
okrem pouzitia aktivnych kultirnych baktérii, je pouZzi-
tie mlieka vysokej kvality (Havlova a Cvak,
1990; HyImar, 1992). Vhodnost mlieka pre vyrobu
kysanych mliecnych vyrobkov umoziiuje posudit sta-
novenie kysacej schopnosti mlicka (Gencurova
ai.,1992; Hanus ai., 1993).

Podla STN 57 0529 Surové kravské mlicko na mlie-
karenské oSetrenie a spracovanie, schopnost kysnutia
jogurtovou kulturou vyjadrena metdodou Soxhlet-Hen-
kela musi byt najmenej 25 °SH. To znamend, Ze mlieko
musi vytvarat vhodné prostredic pre rast pridanych
mikroorganizmov. V mlicku teda nesmi byt pritomné
ziadne prirodzené inhibic¢né alebo cudzorodé latky, kto-
ré brzdia, alebo uplne zastavuji rast mikroorganizmov.

Gajdusek ai. (1988), Podhorsky (1988),
Cvak at (1990) a dalsi uvadzaji ako inhibicné latky,
ktoré mozu byt pri¢inou zhorSeného kysnutia mlicka aj
dusi¢nany a dusitany, ktoré sa dostavaji do mlieka na-
sledkom zvySeného obsahu dusi¢nanov vo vyzive doj-
nic.

Podhorsky (1984) uvadza, Ze dusi¢nany v mlie-
ku v koncentracii 5 az 10 mg/l zniZuju kysaciu schop-
nost jogurtovej kultiry o 15 az 20 %, koncentracie 20
az 30 mg/l potlacaju tito kultiru az o 50 %.

V nasej praci pri sledovani vplyvu dusi¢nanov a du-
sitanov na zmeny titracnej kyslosti jogurtovej kultiry
RX sme zistili nevyrazni inhibiciu titraénej kyslosti
jogurtovej kultiry po pridavku dusi¢nanu sodného
v koncentrédcidch 100 a 50 mg NaNOy/I (obr. I). Pri
nizSich koncentraciach pridaného dusi¢nanu sodného
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k mliecku inokulovanému jogurtovou kultirou RX na-
stalo postupné zvySenie titracnej Kyslosti jogurtovej
kultiry o 2,20; 3,88 a 4,64 %.

Klupsch (1988) vo svojej praci poukazuje na to,
Ze metabolizmus termofilnych baktérii mliecneho kys-
nutia Lactobacillus bulgaricus a Streptococcus ther-
mophillus pdsobi navziajom synergicky. Integricia me-
tabolizmu sa prejavuje v tom, ako sa kazdy druh
vyuZziva a akym spdsobom prebicha ich pomnoZovanie
v zmesnej kultire. Bolo dokazané, Ze posobenie lacto-
bacilov Stiepenim bielkovin protedzami v bunecnej ste-
ne stimuluje streptokoka a dodava mu tak peptidy
a aminokyseliny len ¢o sa vycerpa v mlieku nebielko-
vinna dusikata frakcia. Bolo tieZ dokazané, ze Strepto-
coccus thermophillus méze povzbudzovat Lactobacil-
lus bulgaricus k tvorbe kyseliny mravcej v mlieku.
Podobne aj Hanu§ ai. (1993) pri sledovani vztahov
medzi kysacou schopnostou bazénového kravského
mlieka, jeho zloZenim a obsahom niektorych metaboli-
tov hodnotil vztah ,jogurtovy test k obsahu dusi¢na-
nov* ako nevyznamny (p < 0,05). Pokles obsahu dusic-
nanu sodného vo vzorkdach po ukonéeni inhibicie
a skladovania v porovnani s vychodzim obsahom. ako
aj nizky obsah rezidudlneho dusitanu v tychto vzorkéach
moZzno spajat s mikrobidlnou redukciou.

Steinka a Przybylowski (1993) pri sledo-
vani zmien v obsahu dusi¢nanov v jogurte a kefire po-
ukazuji na moznost metabolizovania NO, litok pri-
sluSnym lactobacilom. Pridavok dusitanov k mlicku
inokulovanému jogurtovou kultirou v naSom pokuse
zapricinil pokles titracnej kyslosti jogurtove) kultiry
v zavislosti od zvySujicej sa koncentracie pridavku
NaNO,/I, aviak aj tu doSlo k vyraznému poklesu rezi-
dudlneho dusitanu poésobenim  mikroorganizmov.
Mlodecki (1984) zistil, Ze dochddza v procese mi-
krobiologickej redukcie dusi¢nanov aj k javu amonifi-
kdcie v ktorom baktérie vyuzivaji zredukované dusita-
ny ako zdroj dusika. V pripade nepritomnosti
dusitanov vo fermentovanych médiach by nemalo dojst
k dodato¢nému vytvoreniu karcinogénnych zlucenin.

Z uvedenych vysledkov je vidiet, ze k vyraznej inhi-
bicii ¢istej mliekdrenskej kultiry RX pouZivanej k vy-
robe kyslomliecnych vyrobkov a tym aj k zmene kva-
litativnych ukazovatelov fermentovanych mliecnych
vyrobkov, dochddza len pri koncentraciach dusi¢nanov
a dusitanov, ktoré si v beznej praxi v mlieku neredlne,
vyskytuju sa velmi zriedka a zvycajne sa pouzivaju len
v pripade modelovych pokusov. Rovnaky néazor zdielaju
aj Pleva ai. (1992), Hanu$ ai. (1993)a Koré-
nekova ai. (1994). Sledovania s pridavkami moco-
viny, dusi¢nanov a dusitanov do mlieka pri fermentacii
jogurtovou kultirou ukazali, Ze inhibicia sposobena ty-
mito latkami vznika az pri vysokych, v praxi malo zachy-
tavanych koncentraciach.

Kalble (1990) vsak konstatuje, Ze problematika
dusi¢nanov a dusitanov v mliekarskom priemysle
a vplyv na titraéni kyslost je stale aktudlna, pretoZe
dusitany predstavuju vazne riziko ako prekurzory kar-
cinogénnych nitrozaminov. V tejto stvislosti sa dosta-
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va do popredia dloha fermentovanych mlie¢nych vy-
robkov vyuzivajucich ¢isté mliekarenské kultary, ktoré
st schopné posobit inhibi¢ne na nitrozaminy, rozkladat
ich v traviacom trakte a svojimi ucinkami pozitivne
vplyvat pri nadorovych ochoreniach (Hosono ai.,
1990: Jodl a Hylmar, 1991: Polivka a. i,
1993).
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INFORMATION
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CESKE VETERINARNI PUBLIKACE VE SVETOVE INFORMACNI BAZI

Uvod

Do nedavné doby zily nase veterinarni védy novymi
nad¢jemi. Nékteré z nich odval Cas, jiné byly prekond-
ny, nékteré¢ naplnény. Mnoho jich vsak bylo, a to do
zna¢né miry i vlastni vinou, promrhano a zmarnéno.
Ndhle se objeviv§ich moZnosti a Sanci a nebyvalych,
nové se olevirajicich a skytanych prilezitosti nebylo
vyuzito. A tak se po prvnich kontaktech a konfronta-
cich s realitami trzniho hospodaistvi u nds i ve svété
u mnohych pracovnika pocala Sifit skepse se viemi du-
sledky; od stesku a narkt nad nedostatkem prostiedk,
0 néz se mnozi dodnes nedovedou kvalifikované ucha-
zet, az po beznadgj. Cesta, po které jsme vykrocili, je
mnohem delSi a klikatéjsi, nez si mnozi byli ochotni
pripustit. 'V této atmosfére uvah o novych realitach
svéta néktefi nasi ucastnici soutézi a stietd pocali sel-
havat, sami vyklizovat pozice, které byli vazani, a to
nejen mordlné, hajit. Nebylo dost dobré vile, ochoty,
rozhledu a mnohdy snad ani dost sil k tomu, aby se
usilovné soutézilo nejen o stile jeSt¢ dobré jméno nasi
veterinarni védy, ale 1 celého ceského zvérolékarstvi.

Jednou z pricin téchto vykyva ve védomi naSich
pracovnikl, na jedné strané nezduvodnitelného podce-
fiovani a na druhé nepodlozeného zdraziovani vyzna-
mu nadich védeckych cila ¢i arovné fesSeni vyzkum-
nych programi a ikold, je nepochybné i fakt, Ze
v kritické, zlomové fazi vyvoje nasi veterinarni medi-
ciny nebyla provedena objektivni analyza jejiho stavu,
moznosti a perspektiv. Nebyly ani vytyceny mety,
k nimz bychom chtéli cilit. Jednim ze startovnich kro-
ka takového rozboru mélo byt objektivni srovnani
vlastni prace s veterinarnim dénim ve svété.

UplIné jsme nebyli izolovini nikdy. I néktefi nasi
zvérolékafi si byly védomi toho, Ze pracuji v neviditel-
ném kolektivu védeu, ktefi o sobé védi, bez ohledu na
statni hranice se cituji s védomim, Ze i ve veterinarni
mediciné je pokrok nedélitelny.

To se oviem v minulosti nerado slySelo. I kdyZz vy-
znam mezinarodni spoluprace nikdy oficidlné popiran
ncbyl, byl deformovan. Byly preferovany predevsim
styky se zemémi byvalé RVHP, kratkodobé navstévy,
reciproc¢ni vymény, z&asti i spolecné vyzkumné progra-
my a projekty. Ke skutecnym vysledkam této aktivity
se prihlizelo jen malo. O jejich nositelich se rozhodo-
valo na zakladé kritérii, majicich s védeckou kvalifika-
ci vysilanych malo spole¢ného. Direktivné se urcovaly
pocty vzijemnych vymén, poéty pobytovych dni na
zahranicnich pracoviStich 1 tematické okruhy, v nichz
se tyto malo uc¢inné formy védecké kooperace realizo-
valy. Casto nizka trovei spolupracujicich pracovist,
postihovanych obdobnymi neduhy, byla pro nas nékdy
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spise pfitézi nez prinosem. Spole¢né védecké publikace
se zahranicnimi pracovniky byly proto velmi vzacné
a hodnoceni dosazenych vysledka ve svété uzivanymi
parametry nebylo docefiovano.

I dnesni veterinarni lékarstvi je vysledkem globalni-
ho védeckého uasili. Nezna ideologické ¢i statni bariéry.
Proto je nezbytné posuzovat i u nds, pro domo, vysled-
ky naSich vyzkumnych zvérolékafskych pracovist e-
zinarodné uzivanymi méfitky, ve sveté uznavanymi pa-
rametry.

Aplikovany vyzkum

Jednoduché a jednoznacné je hodnoceni vyzkumu
aplikovaného. Jeho cilem je totiz zvySovani ziskl. Za-
kaznik, ktery si jeho vysledky objedndvd, je sim deter-
minovan pravidly trzniho hospodarstvi. Objednané po-
stupy uplatiiuje, jen kdyZ jsou pro ného ziskové. Lze je
tudiz méfit bezprostfednimi ekonomickymi parametry,
pomérem inputu a outputu (cost/benefit analysis).
I zdravi zvifat mozno interpretovat jako finan¢ni poloz-
ku, a to nejen v agrobyznysu. ostatné vylu¢né pojeti
velerinarni péce quod ad pecuniam neni ani u nas nove.
Jeho pamétnici jeSté ziji. A tak dnes klienti praktikuji-
cich zvérolékart pravem predpokladaji, Ze téZ aktivita
nasi védecké zakladny podléha zakonam trhu. Neni-li
tomu tak, je ignorovana. Nakupuje se jinde.

Zakladni vyzkum

Ponékud jinak je tomu u veterinarniho vyzkumu za-
kladniho, i kdyz jej od vyzkumu uZité¢ho, jako v bio-
medicinskych védach obecné, lze Casto rozlisit jen ne-
snadno: pokud rozdily existuji, tykaji se spiSe jen
¢asového horizontu uplatnéni. Cilem badatelského, za-
kladniho vyzkumu je samo poznani. Sméfuje tudiz do
védy samé, ukdji jeji vnitini potieby, posunuje jeji hra-
nice a pretvafi jeji jednotlivé obory tak, Ze z nich po-
sléze vznikaji nové.

Pres Cetné kritické hlasy jsou dodnes nejobvyklejsi
cestou Sifeni védeckych informaci periodika. I veteri-
narni védecké poznatky se zverejnénim stavaji zboZim,
které je marketingovano. Je nabizeno Siroké védecké
obci. Ta je bud vyuzZije, pomine nebo odmitne. Analyza
takového pocindni neni snadnd. V posledni dobé se ji
vénuje mnoho pozornosti, stala se védnim oborem.
Znacny zajem se na ni soustfeduje 1 v nasi védecké
komunité¢ (Jiraskova, 1989; Zicha a Vysko-
¢il, 1990; Tondl, 1990).

Zakladni poznatky o produkci novych veédeckych
poznatkl z veterinarnich vyzkumnych pracovist, tedy
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o jejich publikacni aktivité, vykonu, outputu, skytaji ve
svété baze védeckych dat, napf.: AGRICOLA, AGRIS,
BIOSIS (jsou dve, americka vydava Biological Ab-
stracts a britskd Zoological Record), CAB, CA SEARCH,
EMBASE, FSTA, INIS a MEDLINE. Dalsi nové vzni-
kaji. Dnes jsou jich jiZ tisice.

Vydavaji se i Cetné referatové Casopisy. Patii mezi
né zejména: Biological Abstracts, Chemical Abstracts.
Current Awareness of Biological Sciences (CABS),
Current Contents/Agriculture, Biology and Environ-
mental Sciences (CC/ABES), Current Contents/Life
Sciences (CC/LS), Focus on — Veterinary Science and
Medicine™ . Index Medicus, Index Veterinarius, Quar-
terly Index, Research AlertR, SciSearch®, Small Ani-
mal Practice, Veterinary Bulletin, Veterinary Reference
Service a daldi (Veenstra a Wright, 1990;
Prosbova, 1990).

Tato Cinnost je v poslednich letech stale efektivnéji
komputerizovana. Technické vybaveni umoZiiuje pfi-
my vstup do zminénych informacnich bazi i nasim ve-
terinarnim pracovidtim. Cena sluZeb téchto instituci je
vak stale nemala a velmi razna. V jakém rozsahu jsou
s to naSe potieby uspokojovat viak nezéleZi jen na je-
jich velikosti a zaméreni, ale 1 na tom, jak kvalifikova-
né dovedou naSi pracovnici jejich nabidku vyuZivat.

Nejvice vlastnich zvérolékarskych titula je excerpo-
vano v Index Veterinarius. Zcela mimoradny vyznam
v8ak ma i pro nase védy mohutny komercni producent
védeckych informaci na svété, Institute for Scientific
Information (ISI). V sedmi fadiach vydava Current
Contents. Z nich jsou pracovnikim ve veterinarnich
védach zvlast uZite¢né jiz zminéné dvé, CC/ABES
a CC/LS. ISI poskytuje komplex informacnich sluzeb
rychle, a to jak v tradi¢ni (tiSté€né), tak v komputerizova-
né formé, na disketach. Vydava i citacni rejstfik (Science
Citation Index, SCI), informujici o publikujicich, cituji-
cich i citovanych autorech a jejich pracovistich.

Dalezité je, ze ISI podchycuje informace z celé ob-
lasti véd biologickych, biomedicinskych, zemédél-
skych, o zivotnim prostedi atd., tedy nejen veterinar-
nich. Mnoho pro zvérolékarstvi vyznamnych
a podnétnych informaci se totiZ objevuje v neveterinar-
nich publikacich. Ve vyzkumu orientovaném na zdravi
zvifat se proto hojné pouziva multidisciplinarnich in-
formacnich zdroji a naopak, zvérolékafské casopisy
jsou casto citovany v literatufe biomedicinské a zemé-
délské. Takovymto mezioborovym propojenim pripo-
mind nae profese nékteré specializace mediciny hu-
manni, napf. zubni lékarstvi (Garfield, 1982).

O rozsahu cinnosti IST svédci, Ze do konce osmde-
satych let zpracoval na 18 milioni védeckych ¢lanku
z mnoha tisic Casopisi a vic nez 217 miliona citaci
(Garfield, 1990). V SCI bylo v prvni poloviné
osmdesatych let excerpovdno i 76 periodik, poklida-
nych ve svété za publikacni jadro veterinarnich véd.
V roce 1980 z nich bylo zpracovano 4 346 tituld, které
predstavuji 1,8 % veskerych zachycenych publikaci.
Plna Ctvrtina téchto tituld vy$la v péti nasledujicich pe-
riodicich: Journal of Animal Sciences, American Jour-
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nal of Veterinary Research, Veterinary Record, Journal
of the American Veterinary Medical Association
a v Research in Veterinary Science.

I ve veterindrni mediciné se tedy uplatiiuje koncen-
tracni efekt scientometricky dokumentovany i v jinych
védnich oblastech.

V SCI byla zpracovivina 1 dvé Ceska veterinarni pe-
riodika: Chemizace a biologizace Zivocisné vyroby —
Veterinaria (po zméné titulu od roku 1991 Biopharm;
nyni jiz nevychazi) a Veterinarni medicina (Praha).

V nich publikovali a publikuji i pracovnici dneSni
fakulty veterinarniho lékafstvi Veterinarni a farma-
ceutické univerzity v Brné (VFU) a Vyzkumného tsta-
vu veterindrniho Iékaistvi (VUVeL) v Brng, které tvoii
jadro veédecke zakladny ceského zvérolékarstvi (Ho -
lub, 1996). V letech 1970 az 1993 se pracovnici jme-
novanych brnénskych instituci podileli na védecké pro-
dukei zpracovavané v SCI 819 pripadné 802 (VF 381
&i 364, VUVeL 438), za rok pramérné 31 az 34 prace-
mi. V roce 1980 jich bylo 57, tedy 1.3 % veskeré vé-
decké produkce v SCI podchycené.

V pribéhu let se védecka produkce VFU a VUVeL
zachycena v SCI béhem posuzovaného udobi ménila
(tab. I). AZ do roku 1978 kolisala mezi 4 a 14 tituly za

1. Pocet praci VFU a VUVeL v Science Citation Index v letech
1970 az 1993

Rok VFU VUVeL Celkem
1970 | 4 )

1971 7 6 13
1972 0 4 4
1973 1 7 8
1974 0 1 1

1975 1 1 12
1976 0 14 14
1977 0 9 9
1978 | 12 13
1979 21 36 57
1980 25 32 57

1981 12 35 47
1982 20 30 50
1983 28 24 52
1984 40 23 63
1985 39 27 66
1986 34 27 6l

1987 21 24 45
1988 31 21 52
1989 21 22 43
1990 15 8 23
1991 16 18 34
1992 22 (13) 16 38 (29)
1993 2517 17 42 (34)
1994 20 (12) 20 40 (32)
Celkem 401 (376) 458 859 (834)
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rok. Zrejmé to souviselo vice s technikou zpracovavani
prament v ISI nez s vlastni produktivitou analyzova-
nych brnénskych instituci. Od roku 1979, kdy se zacalo
s prezentaci pracovist ve zvlastni zemépisné sekei SCI
(Corporate Index, Geographic Section), se rocni zachyt
publikaci zvysil na 23 a7 66. Od poloviny osmdesitych
let viak vykazuje prudky pokles, na méné nez polovi-
nu. Tato negativni tendence se u VUVeL zacala proje-
vovat ¢asnéji, od zacitku osmdesatych let, ale u $koly
byla zfejméjsi. V sedmdesatych letech pfevazovaly
price z VUVeL. V osmdesatych letech na tom byla obé
pracovi$té zhruba stejné (tab. II).

1. Vzijemny podil VFU a VUVeL (%) na pracich zachycenych
v Science Citation Index v letech 1970 az 1993

Rok VFU VUVeL
1970 20 80
1971 38 62
1972 0 100
1973 12 88
1974 0 100
1975 8 92
1976 0 100
1977 0 100
1978 8 92
1979 a7 63
1980 44 56
1981 26 74
1982 40 60
1983 54 46
1984 63 37
1985 59 41
1986 56 44
1987 a7 53
1988 60 40
1989 49 51
1990 60 40
1991 47 53
1992 58 (45) 42 (55)
1993 60 (50) 40 (50)
1994 50 (38) 50 (62)
Primér 36 (34) 64 (66)

ISI vSak zpracovava i dalsi veterinarni periodika,
nejen jiz zminén4, pokladand za publikadni jadro vete-
rindrnich véd. V roce 1980 bylo takovychto Casopist
uvadéno 19 (Garfield, 1982). Nebyla sice zahrno-
vana do SCI, ale byla zpracovavana v jinych infor-
macnich dokumentech ISI. Mezi nimi byla i Acta ve-
terinaria (Brno), ktera byla pokladana pro SCI za
vhodna, ale z duvodi kapacitnich byla zpracovavina
do CC/ABES, SciScarch® a Research Alert®. Nyni
jsou vSak do SCI zahrnuta také a od roku 1993 jsou
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zach_?lccna i ve Focus on-Veterinary Science and Medi-
cine™, jenz pokryva fadu vybranych zvérolékaiskych
periodik. Po jejich zapo¢itani stoupa podil &eskych ve-
terinarnich Casopisua na celkovém poctu zvérolékai-
skych védeckych publikacich zpracovavanych ISI aZ na
3 %.

Zaznamenan byl i dal$i pozoruhodny fenomén, po-
zorovany i v jinych oborech, Ze totiZ védecka produkce
brnénské veterinarni baze podchycena ISI byla vysled-
kem tvurci aktivity pomérné malého poctu pracovniki.
Cast&ji nez pétkrat se za pétadvacet let v analyzovanych
idajich objevuje jen kolem dvaceti jmen z VUVeL
a z VFU pouze asi tucet. Proto znaénou ¢ast pracovni-
ku téchto instituci, kterym byla propujcena védecka
hodnost, dle svétovych kritérii za védecké pracovniky
pokladat nelze.

Publikacni ¢innost

Ceskoslovensko patfilo v letech 1981 aZ 1985 mezi
36 védecky nejproduktivnéjSich stata. Poc¢tem publika-
ci evidovanych ISI (19 153) vSak bylo az za nékterymi
méné lidnatymi zemémi, jako Nizozemsko, Svédsko
a Izrael. V byvalé RVHP je vedle dfivéjsiho SSSR
predstihovala byvala NDR a Polsko. Jak je zfejmé
z nedavnych rozbor 3 300 casopisu vybranych z vice
nez 70 000 védeckych periodik celého svéta, je nase
védecka produkce suZovana nejen lingvistickymi prob-
lémy, ale i nezijmem a predsudky prednich svétovych
informacnich center. V duasledku tohoto prezirani i né-
které nase védecké poznatky vysoké inovaéni hodnoty
lidstvu unikaji, ztraceji sc a nevratné mizi (Gibbs,
1995).

Cely problém je nasoben tim, Ze pocet a ohlas na-
Sich publikaci v pribéhu osmdesatych let klesal. Byla
vyslovena hypotéza, ze hlavni pfic¢inou tohoto jevu byl
nedostatek mezindrodnich kontakti a spoluprace. Na-
svédcuje tomu skutecnost, Ze zemé, které se oteviely
svétové védé driv, napi. Madarsko, tento nepriznivy
trend piekonaly ¢asnéji (Tondl, 1990).

Ustup z pole svétové védy se projevil i v naSem lé-
kaistvi (Schreiber, 1990). Postihl téZ brnénskou
veterinarni vyzkumnou zdkladnu (Holub, 1996). Po
climinaci skokovitého zvySeni na konci sedmdesatych
let, které bylo zfejmé dusledkem zmén ve zpracovavani
dat, se pocet praci zachycenych ISI jiZ zminénym zpa-
sobem sniZoval (tab. I).

Jak je patrné, analyzovana brnénska veterinarni vy-
zkumna aglomerace zapada do hodnoceni zvefejnéného
v USA. Z ného vyplyva, Ze v byvalych komunistic-
kych zemich sice pasobili i brilantni védci s vynikaji-
cimi, mezinarodné uzndavanymi vysledky, a odbornici
velmi dspésni pfi feSeni domécich, lokélnich inovac-
nich problému, ale Ze zhruba polovina vyzkumnika
téchto zemi americka kritéria védeckych pracovniki
nespliiovala (Garfield, 1991a, b).

Dusledky popisovanych negativnich trendt védecké
produkce VFU a VUVeL podchycené v pramenech
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a zdrojich ISI, jsou pro na$i veterindrni medicinu o to
zavaznéjsi, Ze se — az na aplikacni vyzkum veterinar-
nich Iéka a biopreparati — pro ni Zadouci prostor nevy-
tvofil a Ze navic snahy o rozvoj ziakladniho vyzkumu
ve VUVeL byly sice v minulosti opakované proklamo-
vény, ale fakticky tam byla badatelska prace vesmés jen
docasné trpéna, vétdinou tlumena a nékdy brutalné,
a to 1 justicng, likvidovana. Na VFU pak postupni by-
rokratizace vyzkumu vedla k védecké pseudoaktivité
malého okruhu vzdjemné provazanych a zavazanych
ucastniku dstici v oponovani vyzkumnych zprav, kter¢
nepiekracovaly ramec dokumentii vyhotovovanych
z administrativnich duvodu a ztstavaly pouhymi inter-
nimi informacemi. Ke zvefejnovani dosahovanych vy-
sledk se pfistupovalo tak omezené, Ze pievazné zista-
valy Sir§i védecké obci nepfistupné, do svétového
fondu védy nevstupovaly a ISI nemohly byt registrova-
ny (Holub, 1996). Véc o to fatdInéjsi, Ze sc dnes
informaci ISI obecné vyuziva pii rozhodovini o uvol-
fiovani finanénich prostfedki na vyzkumné programy.

Zivér

Vstoupili jsme do véku globalni ekonomické inte-
grace, kdy geografické hranice ztraceji na vyznamu.
Skond¢ila polarita supervelmoci. Vstupujeme do multi-
polarniho svéta, kdy nedostatek surovin a zdroji ci
ideologicka diference a skepse piestava byt rozhoduji-
cim problémem, ale stava se jim heterogennost jednot-
livych ¢lent tohoto nového svéta. Globdlné roste vy-
znam Sifeni informaci, 1 védeckych. Kontrola jejich
toku pozbyva na striktnosti. Dosah védecké spoluprice
roste, jeji posuzovani je stale narocnéjsi a kritiCt¢jsi.

Tyto trendy zasahuji i do veterindrni mediciny, od
pfipravy novych generaci odbornika, pfes orientaci vé-
dy a jejiho uziti az po zaméfeni, organizaci a technizaci
zvérolékaiské praxe. Mame-li v této globalni soutéZi
obstat, musime i vyvoj brnénské veterinarni baze zmé-
nit. Je nutné opustit cesty neplodné extenze a omeze-
neckého poruénikovani, byt byly zakryvany a masko-
vany sebehorlivéji a sebeumnéji, rozejit se s hlasanim
dezinformaci, byt byly odivany do sebeldkavéjSich slo-
ganu, zbavit se starych dogmat a omselych myta, bofit
staré administrativni bariéry a nebudovat nové, by( by
vypadaly sebeatraktivnéji, ale ve své podstaté byly
prostoduché, naivni, s novymi sméry vyvoje neslucitel-
né, a proto ve svych disledcich zahubné. Je tfeba skon-
covat s marnénim umensSujicich se prostfedku a mrha-
nim sldbnoucich sil.
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Proto by bylo velmi neprozietelné se k soudinnosti
s veterinarnimi obcemi vyspélych zemi nepridruzit. Ne-
Ize ji uhnout. Nemozno ji uniknout. Je tieba ji uvitat,
pokladat za vyzvu. Vyhybat se ji a stranit by znamena-
lo posouvat se na periferii rozhodujiciho déni ve vete-
rindrnich védach a predem se rozhodnout pro prohru.
Pak by se brnénska pracovisté na pokrocich veterinar-
nich véd svéta prestala podilet. Neplnéni obecné uzna-
vanych parametri védecké produktivity by i nadale do-
kumentovalo jejich rozklad a vedlo by k jejich
prezirani. Kone¢nym vysledkem takového destruktivni-
ho vyvoje by mohlo byt nanejvys hledéni alternativnich
feseni. pokusy o harmonicky rozvoj ceské veterinarni
védy na jiné bazi novymi cestami.
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