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STIMULATION OF CELL DEFENSE MECHANISM OF BOVINE
ENDOMETRIUM BY TEMPORAL COLONIZATION
WITH SELECTED STRAINS OF LACTOBACILLI

STIMULACE BUNECNYCH OBRANNYCH MECHANISMU
ENDOMETRIA KRAV DOCASNOU KOLONIZACI VYBRANYMI
KMENY LAKTOBACILU

V. Kummer', P. Lany?, J. Magkova', Z. Zraly', J. Canderle'

lVeterinar_v Research Institute, Brno, Czech Republic
2Veterinar_v and Pharmaceutical University, Brno, Czech Republic

ABSTRACT: The aim of the experiments was to assess the response to topical administration of selected live strains of
lactobacilli of the cells responsible for the resistance of bovine endometrium. Experimental cows (n = 8) at 8 to 12 days of
the estrous received one intrauterine dose of 20 ml of a suspension of lactobacilli in 1% glucose solution. Group I (n = 4)
was treated with the strain Lactobacillus spp. G 013 (5.5 x 10% CFU/ml) and Group Il (n = 4) with the strain Lactobacillus
casei CCM 1753 (1.2 x 10° CFU/ml). Control cows (n = 4) received 20 ml of 1% glucose solution. Samples of endometrial
tissue were obtained by biopsy or from slaughtered cows on post-treatment days 5 or 6 and/or 10 or 12. Colonization of the
uterine cavity with lactobacilli for up to 12 days was confirmed by bacteriological examination and scanning electron
microscopy. Highly significant increases (P < 0.01) were found in numbers of all cell types under study. The pronounced
cellular infiltration of endometrium was mostly due to the accumulation of mononuclear cells, particularly lymphocytes
forming often indistinctly demarcated lymphoid nodules. Also marked was the infiltration of mast cells and macrophages.
The cellular infiltration of endometrium persisted still on post-treatment day 12, No signs of alteration of epithelial cells were
observed. No principal differences in the effects on endometrium were found between the two lactobacilli strains. The proved
stimulatory effect of lactobacilli on endometrial cell defense mechanisms demonstrated in our experiments and inhibitory
effects of the former on the growth of pathogenic microorganisms are promising for practical application in the prevention
and alternative therapy of bovine endometritis.

cow; endometrium; immune cells; Lactobacillus spp.; immunostimulation

ABSTRAKT: Cilem price bylo posoudit stupefi responze bunéénych obrannych mechanismi endometria krav na lokdlni
aplikaci vybranych Zivych kmena laktobacilii. Pokusné skupiné krav (n = 8) bylo mezi 8. az 12. dnem cyklu intrauterinné
jednorizové aplikovino 20 ml suspenze laktobacili v 1% roztoku glukozy. Skupina I (n = 4) byla oSetiena kmenem Lacto-
bacillus spp. G 013 (5.5 x 10% CFU/mI), skupina Il (n = 4) kmenem Lactobacillus casei CCM 1753 (1.2 x 10° CFU/ml).
Kontrolnim kravam (n = 4) bylo aplikovdno 20 ml 1% roztoku glukozy. Vzorky endometria byly ziskdviny biopsii nebo post
mortem S. nebo 6. a 10. nebo 12. den po oSetieni. Bakteriologickym vySetfenim a rastrovaci elektronovou mikroskopii
endometria byla potvrzena moZnost kolonizace délozniho prostfedi laktobacily po dobu az 12 dnd. Jiz od 5. dne po osetieni
byl v endometriu zjistén vysoce vyznamny (P < 0,01) vyssi pocet viech sledovanych typt bunék v porovnini s kontrolnimi
kravami. Na infiltraci endometria se nejvice podilely mononuklearni buiiky, pevazné lymfocyty, Které pomérné ¢asto vylva-
fely nezfetelné ohrani¢ené lymfoidni noduly. Vyrazny byl rovnéZz vzestup poctu Zirnych bunék a makrofigd. Bunééni
infiltrace endometria pretrvivala jeSté 12. den po oSetfeni. Znamky alterace epitelii nebyly pozoroviany. Zasadni rozdily
v reakci endometria mezi obéma testovanymi kmeny laktobacili nebyly zjiStény. Prokdzany vyrazny stimulaéni efekt lakto-
bacili na buné¢nou sloZku rezistence endometria spolu s jejich inhibi¢nimi u¢inky na rast patogent nabizi praktické vyuziti
k prevenci puerperilnich infekci délohy a v 1écbé endometritid u krav.

kriva; endometrium: imunitni buiiky: Lactobacillus spp.: imunostimulace

INTRODUCTION tions of stimulatory effects of topically administered
microbial cultures on cellular and humoral components

Search for alternative non-antibiotic remedies for  of defense mechanisms of the bovine endometrium.
the treatment of endometritis has motivated investiga-  Most information on immunostimulatory effects have
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so far been obtained in experiments using intrauterine
infusions of bacteria-free filtrates of Streptococcus zoo-
epidemicus (Couto and Hughes, 1985) or endoto-
xin of Escherichia coli (Hussain and Daniel,
1992; Williamson et al., 1987). However, field
use of any of the two microbial immunomodulators has
been rather limited so far. A marked immunostimula-
tory effect on the bovine endometrium has been de-
monstrated in Bordetella bronchiseptica bacterin
(Zraly et al., 1989), available now as a veterinary
drug intended for the prevention of delayed uterine in-
volution and therapy of endometritis in cows (Utero-
stimul®, Bioveta, Ivanovice na Hané, Czech Republic).

Topical administration of live cultures of non-patho-
genic bacteria, showing immunostimulatory activity
and inducing a several-day colonization of the uterine

environment, could apparently be a suitable method of

treatment of chronic endometritis often associated with
defficiencies of local immune mechanisms (Couto
and Hughes, 1985). In addition to the immunomo-
dulatory activity, the therapeutic effect of some admi-
nistered bacterial strains may be enhanced by competi-
tive inhibition of pathogenic bacteria. The antagonistic
activity of bacteria belonging to the genus Lactoba-
cillus against a number of microbial species including
pathogenic ones has been well documented. The inhi-
bitory activity of some strains of lactobacilli on a num-
ber of Gram-positive and Gram-negative bacteria re-
sults from the production of certain metabolites (lactic
and acetic acids. H,0,) and particularly bacteriocins
(Wheater et al,, 1952; Vincent et al., 1959;
Silva et al.. 1987). The immunostimulatory activity
of parenterally administered lactobacilli is attributed to
their adjuvant effects (Bloksma et al, 1979: Ya-
sutaki et al., 1984). Oral administration of lactoba-
cilli or active fractions thereof results in increased pro-

duction of immunoglobulins, increased counts of

plasmatic cells, lymphocytes and macrophages in the
intestinal mucosa, and stimulation of phagocytary and
secretory activities of cells of the immune system
(Perdigon etal..1993: Popova ectal, 1993; Ta-
kahashi etal, 1993).

Lactobacilli (Déderlein’s bacilli) are natural com-
mensals of the human vaginal mucosa and their protec-
tive effects contribute to the maintenance of physiolo-
gical biocenosis and support non-specific defense
mechanisms of the mucosa. Lactobacilli do not rank
among the common microflora colonizing bovine re-
productive organs, although they were occasionally
isolated even from uteri (Eduvie etal., 1984; Wil-
liams et al., 1988). While successful results of thera-
py of bovine uterine infections with selected products
of lactic fermentation or live cultures of lactobacilli
were published earlier (Sipka etal, 1961; Varga-
nov and Opekunov, 1983), no data on immuno-
modulatory effects of lactobacilli on endometrial de-
fense mechanisms were found in available literature.

The aim of our experiments was to test the feasibi-
lity of temporal colonizationcof the uterine cavity with
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selected strains of lactobacilli and to assess their immu-
nostimulatory effects on the cellular component of en-
dometrial resistance.

MATERIAL AND METHODS
Selection of strains

Two strains Lactobacillus spp. G 013 (isolated from
chicken digestive tract) and Lactobacillus casei CCM
1753 (obtained from the Collection of Animal Patho-
genic Microorganisms in the Veterinary Research Insti-
tute, Brno), showing the most pronounced inhibitory
cffects on pathogenic microorganisms and a strong im-
munomodulatory effect, were selected for this study.
Their antibacterial activity was tested by the measure-
ment of the growth inhibition of Actinomyces pyogenes
isolated from pathological uterine discharges using the
sandwich method (Reid et al., 1988). Their immuno-
stimulatory activity was tested in mice treated intrape-
ritoneally with a suspension of lactobacilli and subse-
quently infected with a virulent strain of Pasreurella
multocida (Toman et al., 1994). The latter tests were
conducted in the Department of Immunology of the
Veterinary Research Institute, Brno.

Selection and treatment of animals

Eight clinically normal primiparous lactating cows
(crosses of Czech Pied and Black Pied Lowland breeds)
with a live weight of S00 to 540 kg on postpartum days
60 10 95, in which normal ovarian cycle was confirmed
by rectal palpation. were selected into the experimental
group. The ovarian cycle was synchronized with clop-
rostenol (500 pg intramuscularly, Ocs(rophzmk‘ Léciva
Praha, Czech Republic) and cach cow received an in-

trauterine infusion of 20 ml of a live suspension of
lactobacilli in 1% glucose solution with a defined den-
sity on estral cycle days 8 to 12 (estrus = day 0). Group
[ (n =4) received the strain Lactobacillus spp. G 013
(5.5 x 108 FCU/ml) and Group Il (n = 4) the strain
Lactobacillus casei CCM 1753 (1.2 x 108 CFU/ml).
The cows were slaughtered and examined on post-treat-
ment days 5 or 6 (n =5) and/or 10 or 12 (n = 3).

Control cows (n = 4) received a single intrauterine
infusion of 20 ml of 1% glucose solution between estral
cycle days 8 and 12 and bioptic samples of endome-
trium for histological analysis were collected from both
uterine horns 5 or 6 days after the treatment. The con-
trol cows were included into the experimental group in
the subsequent estral cycle.

Sample processing and evaluation procedure

Samples of endometrium were collected from mid-
dle segments of both uterine horns by biopsy (control
cows) and immediately after slaughtering (experimen-
tal cows).
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Five grams ol cach sample « wometrium. collec-

ted pPost morten. were homogenized i saline (1 9)
and tenflold dilution series were prepared of the suspen-
stons. Each dilution (500 ul) was spread over the whole
surface of MRS agar plate (Oxoid. Unipath Lid.. Ba
singstoke. England) and colonies of lactobacilli were
counted after 48 h of anacrobic mcubation (Anacrobic
Jar, Oxoid) at 37 "C.

Direct demonstration of lactobacilli on endometrial
surface and assessment of the reaction of the luminal epit-
helium were carried out using scanning electron micros-
copy (Tesla BS 500, Tesla Brno, Czech Republic). Rou
tine methods of fixation and dehydration. drying at the
critical point with liquid CO, and coating with gold (Po-
laron Equipment. Lud.. Watford, England) were used

Samples of endometrium for histological examin
ation were fixed in 10% neutral buffered formalin and
processed by the conventional paraftin method. Scc
tons were stained with hematoxylin-cosine and tolui-
dine blue. The reactions of endometrial tssue were ex-
pressed in terms of qualitative changes. and the
stimulation of cell components of local immunity in
terms of mean cell counts per | high-power ficld with
an area of 0.1 mm” (magnification 500x). Ten ficlds
displaying strarum compaction were examined in sam-
ples collected from cach uterine horn. All subjective
and quantitative histological assessments were made by
the same person. Mean counts ol individual cell types
in endometrium were processed by analysis of variance
(MatousSkova etal. 1993)

RESULTS
Survival of lactobacilli in the uterine environment

Lactobacilli were recovered from three out of the

five cows slaughtered on post-treatment days 5 or 6

Vet. Med
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(3.0 x 107 10 1.5 x 10* CFU/5 ¢ tissue). and from one
out of the three cows \l;lughlt‘l'ml on post-treatment
days 10 or 12 (5.5 x 107 and 6.0 x 10} CFU/5 g tssue
of endometrium). No lactobacilli were recovered from
the two remaining cows that were examined after estrus
(days 3 and 4 of the subscquent estral cycle)

Small colonies of lactobacilli (Fig. 1) were demon-
strated on the endometrial surface by scanning electron
microscopy in four out of the cight examined cows
(2 and 2 slaughtered on post-treatment days 5 or 6 and
10 or |

were seen in one of them, slaughtered on post-treat-

respectively). Degenerated colonies (Fig. 2)

ment day 12 (day 4 of the subsequent estral cycle). No
stgnificant differences in survival rates were found bet-
ween the two tested strains of lactobacilli

Endometrial response to topical administration
of lactobacilli

No signs of increased cell infiltration were found in
the endometrium of any of the control cows sampled 5
or 6 days after intrauterine infusion of glucose solution.
I'he structure and functional pattern of endometrium
were typical of a normal estral cycle (days 14 1o 18).
A moderate increase in mast cell counts was observed
i stratum compactum ol samples collected on estral
cyele days 17 and 18, No lymphoid nodules were found
i any of the samples.

A marked response of cellular components of endo-
metrial resistance mechanisms was already evident
S days after the intrauterine administration of lactoba
cilli. Typical of the response was a high degree of cel-
lular filtration by mononuclear cells with prevalence
ol lymphocytes and a minor portion of monocytes and
plasmatic cells. Mononuclear cells in stratum compac-
rum often formed indistinetly demarcated nodules
(Fig. 3). Another significant component of the infiltrate

was mast cells and an increased number ol activated

1. A colony of Lactobacillus spp
G 013 on the surface of endomet
rium 10 days after trauterine ad-
ministration. Note the adherence
of leukocytes (SEM, 6 000x)
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macrophages — histiocytes with phagocytized blood
pigment (Fig. 4 and 5). Polymorphonuclear ceils (neu-
trophils. eosinophils) were present in relatively small
numbers. The cell infiltrate was distributed throughout
lamina propria and showed a tendency to migrate into
the upper layers and cumulate in the subepithelial layer.
Non-destructive penetration of small numbers of lym-
phocytes through the luminal epithelium into the uteri
ne cavity was observed in places. Stratum compactum
showed an increased number of fibroblasts. Light hy-
peremia and vasodilatation completed the endometrial
picture. No damage to epithelial cells of uterine mucosa
or vascular endothelial cells was observed.
Quantitative histological analyses of endometrial
samples collected on post-treatment days 5 or 6 revea-
led a highly significant (P < 0.01) increase in mean

counts of all the cell types under study (Fig. 6). The
celi infiltration of endometrium persisted up to post-
-treatment days 10 or 12, although its intensity decre-
ased gradually. A highly significant (P < 0.01) de-
crease was recorded particularly for mononuclear cells.
while the counts of mast cells. releasing often granules
into the surrounding tissues, remained at middle to high
levels and almost unchanged was also the number of
lymphoid nodules. No essential differences in endomet-
rial responses were found between the two strains of
lactobacilli, or between the right and the left uterine
horns

Scanning clectron microscopy (SEM) did not reveal
any damage to microvilli of luminal epithelial cells
attributable to lactobacilli (Fig. | and 2). Adherence of
leukocytes to the colonies of lactobacilli was evident.

2. A colony of Lactobacillus spp
G 013 on the surface of endomet
rium 12 days after intrauterine ad-
ministration. Note signs of com
mencing (SEM.
6 000x)

degeneration

3. Formation of lymphoid nodules
(arrows) in the strarum compac-
tum of endometrium 6 days after
administration  of
1753

intrauterine
Lactobacillus casei CCM
(toluidine blue. 62 5x)
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Small groups of blood cells were relatively often seen
B

on the surface of endometrium (Fig. 7)

DISCUSSION

Lactobacilli do not normally colonize mucosae of

the female bovine genital tract and their survival on the
vaginal mucosa after intravaginal moculation was esti-
mated to 15 to 20 days (Varganov and Opeku-
nov, 1983). Conditioning of the uterine environment
based on antagonistic and immunostimulatory activity
of lactobacilli can be effective only if the noculum

survives for at least several days.
In our experiments, viable strains of lactobacilli un-
der study could be recovered from the treated cows for

Vet. Med. — Czech, 42. 1997 (8): 217-224

at least 6 to 10 days and scanning electron microscopy
detected them on the surface of endometrium 12 days
after intrauterine administration. Estrus is apparently an
unfavourable period for their survival. No data on the
survival of lactobacilli after intrauterine administration
were found in available literature.

Much attention has been paid to investigations of
cffects and practical use of immunomodulatory agents
in veterinary medicine in recent years (Mulcahy and
Quinn, 1986). Protective effects of selected strains of
lactic acid bacteria are widely used particularly in the
treatment and prevention of enteric infections. It is ap-
parent from investigations of immunomodulatory ef-
fects of orally administered lactic acid bacteria that the
intensity of responses of the cellular and humoral com-
ponents of the immune system may vary considerably

4. Infiltration of the stratum com-
pactum of endometrium with pre-
domination of mononuclear (MO)
and mast cells (MC) 5 days after
intrauterine  administration of
Lactobacillus spp. G 013 (toluidi-
ne blue, 125x)

5. Increased number of macro-
phages (arrows) in the strarum
compactum of endometrium 6 days
after intrauterine administration
of Lactobacillus caset CCM 1753
(toluidine blue, 125x)
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in dependence on the bacterial species used (Perdi-
gon etal, 1992, 1993 Takahashi et al., 1993).
Rapid and pronounced endometrial responses and
fully developed stimulation of cellular components of
local immunity on post-treatment day 5 were induced
in our experiments by any of the two lactobacilli strains
under study. Of the cell types under study, the most
pronounced responses to the intrauterine administration

of lactobacilli were observed in mononuclear cells,
with a predominant portion of lymphocytes, that inten-
sively infiltrated especially stratum compactum. Typi-
cal of this response was the formation of indistinctly
demarcated nodules. Increased numbers of such lym-
phoid nodules in endometrium were described in post-
parturient cows (Eduvie etal., 1984), particularly in
those with a normal course of puerperium (Kummer

be be
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ct al., 1989), and a relationship between their occurren-

ce and reduction of the risk of poor reproductive per
formance has been postulated (Bonnett and Max
tin, 1995)
lactobacilli were apparent also from the stimulation of

Local immunomodulatory effects of
other cell types of endometrial defense mechanisms
(neutrophils, macrophages, mast cells). The complexity
of endometrial responses was also evident from a cer

tain degree of prohiferation of fibroblasts that may par-
ticipate in the activity of the mucosal immune system
(Feldmann. 1993). Histological findings in endo-
metrium of control cows were typical of a normal
course of the estral cycle (Skjerven, 1956: Voll

1958).

Lack of published data on the effects of intrauterine

merhaus,

administration of hive strains of lactobactlli on endo-
metrial defense mechanisms has prevented us from
a confrontation of our results with other data. The ge
neral pattern of the endometrial response and the com-
position of cell infiltrate were similar to those observed
in ovarcctomized cows treated with cstradiol (Kum

mer ctal., 1995). However, the infiltration rate after
the administration of lactobacilli was higher owing par

ticularly to higher numbers of lymphocytes. Intrauteri-
ne administration of Bordetella bronchiseptica bacterin
(Zraly etal. 1989) induced an intensive cellular in-
filtration of endometrium with predominance of mono-
cytes and neutrophils and a less pronounced formation
of lymphoid nodules. A different response of endomet-
rium with predominant infiltration of neutrophils was
described in cows after intrauterine infusion of Esche
richia coli endotoxin (Williamson et al.. 1987:
1992). Middle to very
strong endometrial infiltration by neutrophils was also

Hussain and Daniel,
observed in mares after the infusion of cell-free filtrates
of Streptococcus zooepidemicus (Couto and Hug

hes. 1985). The endometrial response was accompa
nied by focal ulceraton of epithelium and the findings

Vet. Med. = Czech, 42, 1997 (8): 217-224

7. Blood cells on the surface of
endometrium 10 ‘lx))\ after intra-
uterine administration of Lacto-
bacillus  spp. G 013 (SEM.
6 000x)

were classified histologically as neutrophil endome-
tritis.

The results of our experiments have demonstrated
the feasibility of colonization of the bovine uterine en-
vironment with lactobacilli for up to 12 days and
marked immunostimulatory effects of the latter on en-
dometrial cellular defense mechanisms. The infiltration
of endometrium with a large population of immune ce-
Is persisted for more than 12 days. No apparent inflam-
matory alterations of endometrium were detectable
after the local administration of any of the tested lac-
tobacilli strains. The intrauterine inoculation of lacto-
bacilli selected for immunostimulatory and antibacte-
rial activities might provide a effective preventive
treatment of postpartum uterine infections and an alter-
native therapy of bovine endometritis
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THE EFFECT OF ANTIMICROBIAL FEED ADDITIVES

AND ANTICOCCIDICS SUPPLEMENTATION ON NUTRIENT
DIGESTIBILITY, PERFORMANCE AND HEALTH OF BROILER
RABBITS

VLIV DOPLNKU ANTIMIKROBIALNICH KRMNYCH ADITIV
A ANTIKOKCIDIK NA STRAVITELNOST ZIVIN, UZITKOVOST
A ZDRAVOTNI STAV BROJLEROVYCH KRALIKU
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ABSTRACT: The objective of the paper was to determine the effect of antimicrobial feed additives and anticoccidics on
nutrient digestibility. performance and health of broiler rabbits. The effect of nitrovin and virginiamycin at a dose of 30 mg/kg
of feed and/or granular feed mixture was determined in a metabolic trial. The trial was conducted on 24 rabbits of the hybrid
Hyla 2000 between the 33rd and 91st day of their age. A supplement of 30 mg of the active ingredient of nitrovin and
virginiamycin had positive effects on the basic characteristics of broiler production. Both additives insignificantly increased
fiber digestibility. No coccidiostatic effect of the used additives was observed. The coccidiostatics robenidin, diclazuril and
salinomycin were compared in another trial. Control group comprised eight rabbits, experimental groups had six rabbits each.
The group of rabbits receiving salinomycin showed insignificantly higher weight gains and better feed conversion in compa-
rison with the other groups, Tab. V. The coccidiostatics did not have any significant effects on nutrient digestibility, except
ash. However, a trend of lower values of digestibility was observed in diclazuril (Tab. VI). Salinomycin application reduced
fiber digestibility. This finding is in agreement with a theoretical statement that ionophores inhibit gram-positive cellulolytic
bacteria. Tab. VII shows data on the number of infected rabbits in control and experimental groups. All control rabbits were
infected with coccidia in the second experimental week. All the tested coccidiostatics suppressed the infection in an expressive
way. The comparative trial of the three coccidiostatics showed that salinomycin was better than diclazuril and robenidin.
Salinomycin in fact eliminated not only eimeria but also cryptosporidia.

rabbit; anticoccidics: antimicrobial feed additives; performance: nutrient digestibility; coccidia

ABSTRAKT: V bilancnich pokusech jsme zjiStovali vliv nitrovinu a virginiamycinu v mnozstvi 30 mg/kg krmiva na stravi-
telnost zivin u brojlerovych kralikd krmenych granulovanou krmnou smési. Pokus probéhl mezi 33. a 91. dnem véku na
24 krilicich hybrida Hyla 2000. Nitrovin i virginiamycin nevyznamné zvyS3ily stravitelnost vldkniny. Stravitelnost susiny,
dusikatych latek, tuku a popela nebyla ovlivnéna. V dalsim experimentu jsme srovnavali antikokcidika robenidin, diklazuril
a salinomycin. V kontrolni skupiné bylo osm. v pokusnych skupindch po $esti kralicich. Skupina kraliki se salinomycinem
méla nesignifikantné vy3si hmotnostni prirastky a konverzi krmiva ve srovnini s ostatnimi skupinami. S vyjimkou popelovin
neméla antikokcidika vyznamny vliv na stravitelnost Zivin. Pozorovali jsme vSak tendenci k niz8im hodnotam stravitelnosti
u diklazurilu. V druhém tydnu pokusu byla témérf u vSech kontrolnich kralicat zjisténa kokcidiéza, kterd pretrvivala po celou
dobu pokusu. Viechna zkouSend antikokcidika infekci vyrazné potlacila. Pro eliminaci kryptosporidii se jevi salinomycin
ucinnéjdim prostiedkem neZ robenidin a diklazuril.

krdlik: antimikrobidlni krmna aditiva: antikokcidika: uZitkovost; stravitelnost Zivin: kokcidie
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Ucinek antimikrobidlnich krmnych aditiv je odvo-
zen z jejich pusobeni na mikrosystém traviciho ustroji.
Mikrosféra travici trubice ovliviiuje rist a vyvoj hosti-
tele, nutri¢ni pozadavky a morfogenezi traviciho ustro-
ji. Didle pasobi na metabolickou aktivitu endogennich
a exogennich latek, které se do traviciho ustroji dosta-
vaji, a kone¢né ma aktivni ulohu v prevenci osidleni
travici trubice cizimi, Casto patogennimi mikroorganis-
my. To, ze G¢inck antimikrobidlnich krmnych aditiv je
zprostfedkovan vlivem na mikrofléru svédéi absence
rustové stimula¢nich acinkd u bezmikrobnich zvifat.
Z toho vyplyva i to, Ze tyto latky maji maly efekt
v prostiedi s dokonalou zoohygienou.

Antimikrobialni krmna aditiva lze rozdélit na krmna
antibiotika (biologického plvodu) a syntetické latky.
Krmnd antibiotika vétSinou pusobi proti grampozitiv-
nim bakteriim. VéEtSinu antimikrobialnich krmnych adi-
tiv pro kraliky predstavuji antikokcidika.

Existuje nékolik praci, které se zabyvaly u¢inkem
antimikrobidlnich krmnych aditiv u kralika k ristové
stimula¢nim Gcelum. PFi jejich pouZiti se autofi zpra-
vidla inspirovali zkuSenostmi ziskanymi u prasat a dra-
beze. V prvni fadé je nutno se zminit o nitrovinu, coz
je derivat nitrofuranu. Bylo zji§téno, Ze se v travicim
ustroji témer nevstiebava a jeho rezidua ve tkanich zvi-
fat jsou pod miru detekce. Nitrovin ac¢inkuje prevazne
proti gramnegativnim bakteriim (Marounck aj..
1989).

Ucinky nitrovinu na uzitkovost u kralika zjistovali
Bauer a Blazek (1977). Uvadéji, Ze brojlerovi
kralici po odstavu. pii davee nitrovinu 60 mg/kg kom-
pletni krmné smesi, maji pramérny piirtastek vyssi
03.8a729.7 % a konverzi krmiva o 3.4 a7 7.2 % vy
nez kontrola. Pii davee 30 mg/kg nezaznamenali pozi-
tvni acinek. Szabo aj. (1988) zkouSeli nitrovin ve
vykrmu Kkralika Nb. Pfi davee 12 mg/kg kompletni
krmné smési zjistili pouze malé zlepSeni rastovych

parametra, dobré vysledky (zvySeni v praméru
09 %) zaznamenali pii davee 24 mg/kg Kompletni
krmné smési. Nitrovin zvysil stravitelnost tuku o 5 %
a N-litek 0 6.6 %.

Dalsi antimikrobialni krmné aditivum pouzivané
k rastove stimula¢nim d¢elam je virginiamycin. Virgi-
niamycin je krmn¢ antibiotikum produkované strepto-
mycetou Streptomyces virgianiae. Rovnéz tato latka se
vstiebava velmi mdlo a nezanechava rezidua ve tka-
nich. U krdlikl je zkouSeli Fekete aj. (1988). Virgi-
niamycin pii davee 30 mg/kg krmné smési u dospélych
krdlikG zvySil stravitelnost protein a sniZzil stravitel-
nost minerdlnich litek. Vyrobee virginiamycinu, firma
Smith Kline Animal Health Products. uvadi vysledky
fady krmnych pokust na kralicich pfi davkovini zpra-
vidla 20 mg/kg kompletni krmné smési. Nutno zduraz-
nit, ze tato sledovani se omezuji na zjisténi pramérného
prirastku a jate¢né vytéZnosti a postradaji jakékoliv fy-
ziologické ukazatele. Prokazuji nicméné dobré rustové
stimulacni ac¢inky tohoto antibiotika. Zkousky dalSich
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antimikrobidlnich krmnych aditiv u kraliku jsme v do-
stupné literature nenalezli.

Existuje fada dalSich praci. které se zabyvaji acinky
antikokceidik. Antikokcidika muzeme rozdélit na iono-
forova a ostatni (syntetickd). Podle autort Nicd-
zwiadek aj. (1983) je dobrym antikokcidikem u kra-
liki monenzin. Monenzin potlacil vyskyt kokcidii rodu
Eimeria pii davee 10 az 40 mg/kg kompletni krmné
smési. Nemél rastové stimulacni acinky. DalSi osvéd-
¢ené 1onoforové antibiotikum je salinomycin (Pael-
fagen aj., 1993). Ze syntetickych antikokcidik je
mozné uvést zkousky preparitu Baycox (vyrobek firmy
Bayer, SRN), jehoZ ucinna liatka je toltrazuril (Balic-
ka-Laurans aj.. 1992), a robenidin
a Coudert, 1980).

(Licois

MATERIAL A METODY
POKUS |

Pokus byl zaméfen na sledovini Gc¢inku aditiv nitro-
vinu a virginiamycinu na uZitkovost kraliku, stravitel-
nost Zivin a zdravotni stav.

Bilan¢ni pokus se provadél na 24 kralicich hybrida
Hyla 2000 mezi 33. a 91. dnem véku. Krdlicata byla
ustajena individualné v bilan¢nich klecich s moznosti
separace moce. V prabéhu pokusu byla krmena jednot-
na krmnd smés (tab. I). Zvitata byla rozdélena do tii
skupin. Prvni skupina zvifat byla krmena smési bez
aditiv, druhé skupiné byla smés obohacena o nitrovin
v mnozstvi 30 mg uc¢inné latky na | kg smési, tfeti
skupiné byl doplnén do krmné smési virginiamycin
v davee 30 mg ucinné latky na | kg smési.

Kradlicata byla individudlné vazena v tydennich in-
tervalech, kazdy tyden se sledovala i spotieba krmiva.
Ve stejném intervalu byly odebirany vzorky vykala pro
parazitologické vySetieni. Behem sledovani byla prove-
dena bilance. Bilan¢ni obdobi bylo mezi 56. a 63. dnem
véku. Pevné vykaly byly denné sbirany a uchovaviny
ve sklenénych lahvich. Ke konzervaci vykalu v bilanc-
nim obdobi bylo pouZito chloroformu. Kralikiim neby-
lo branéno v koprofagii.

POKUS I1

Cilem pokusu bylo zjistit vliv antikokcidik na stra-
vitelnost Zivin a zdravotni stav brojlerovych kralika.

Do pokusu bylo zafazeno 26 odstavenych kralicat
v prumérném véku 30 dni, genotyp Cunistar. Krilici
byli individualné ustajeni v bilan¢nich klecich. Spotie-
ba smési se evidovala denné, jednou tydné byla zvirata
vizena a byly odebriny vzorky vykali pro parazitolo-
gické vySetfeni. V prubéhu pokusu byla zkrmovana
stejnd smés jako v pokusu 1. Kralici ze skupiny | (kon-
trolni) dostavali kompletni smés bez antikokcidik. Do
této skupiny bylo zafazeno osm kralical, v ostatnich
skupindach bylo po Sesti kralicich. Skupiny 2. 3 a 4 byly

Vel. Med. — Czech, 42, 1997 (8): 225-231



1. Slozeni a obsah zivin v krmné smési — Formulation and nutrient content in feed mixture

Komponenty' (%)
Je¢men® 25
Oves® 20
Ususky 11* 25
S6jovy extrahovany §rot® 10
Ovesné slupky® 12
Sluneénicovy extrahovany $rot” 5
Mlety vapenec® 1
Dikalciumfosfat” 0.5
Krmna sal'” 0.5
Biovitan 1
Obsah zivin'' (g/kg)
Susina'? 8743
N-litky!? 168,2
Vldknina'* 133.2
Tuk'S 16.1
Popeloviny'® 67,1

Iingrcdiems. 2b.'xrley. Yoats, *dried products 11, Ssoybe;\n meal, ®oat husks, “sunflower meal, xground limestone, “dicalcium phosphate,
. : 2 i3 14 ) 6
"feeding salt, ''nutrient content, dry matter, "‘crude protein. “fiber. "*fat, 'ash

krmeny smésmi obohacenymi o antikokcidika (robeni -
din - skupina 2, diklazuril — skupina 3, salinomycin —
skupina 4). Na 100 kg krmné smési bylo pouZito toto
mnozstvi G¢inné latky: robenidin 6,6 g; diklazuril
0,1 g: salinomycin 2,0 g.

Bilan¢ni sledovani probihalo od 56. dne véku krali -
ku, experiment skoncil ve véku 87 dni.

Analyzy

Veskeré analyzy krmnych smési byly provedeny
v laboratofi odboru vyZivy a krmeni hospodaiiskych
zvifat VUZV Praha. V kompletnich krmnych smésich
byla stanovena suSina, N-latky. vldknina, tuk a popelo -
viny dle CSN 46 7092.

Ve vykalech byla stanovena suSina, N-latky, vldkni -
na, tuk a popeloviny rovnéz podle CSN 46 7092. Ko -
eficienty stravitelnosti zivin byly vypocteny dle vzorce:

mnozstvi vykali x ziviny vykalt

100 -

spotieba smési x Ziviny smési

Parazitologické vySetfeni

Parazitologickd vy3etfeni vykali na pfitomnost en -
doparazitt byla provedena flota¢né-centrifugacni meto -
dou podle Brezy (1957)a Pavldaska (1991).

Statistické zpracovani
U vSech sledovanych ukazatel byly vypocteny za -
kladni statistické udaje: vzorky byly testovany Schef -

feho metodou. Statisticky vyznamné rozdily mezi sku -
pinami jsou oznaceny raznymi pismeny.

Vet. Med. - Czech, 42, 1997 (8): 225-231

VYSLEDKY
POKUS |

Ve snaze zlepSit konverzi Krmiva jsou ve vyzivé
hospodatskych zvifat pouZivina antimikrobidlni krmna
aditiva. V pokusu I byly do krmnych smési pouzity nit -
rovin a virginiamycin. Doplnék 30 mg d¢inné latky nit -
rovinu a virginiamycinu ovlivnil pfiznivé zikladni uka -
zatele vykrmu (tab. II).

Na konci vykrmu byla ziva hmotnost kralika pokus -
nych skupin vys3i, pfitom rozdil mezi druhou pokusnou
skupinou (nitrovin) a kontrolni skupinou je statisticky
vyznamny. Podobné vztahy vykazuji i dalsi adaje, pru -
mérny denni pfiristek a spotfeba krmiva na 1 kg pfi -
ristku. Signifikantni rozdily ve spotiebé krmiv na | kg
prirtstku byly zjistény jak u druhé (nitrovin), tak
1 u tfeti pokusné skupiny (virginiamycin).

V prubéhu pokusu byla stanovena bilan¢ni stravitel -
nost zivin. Koeficienty stravitelnosti se vyznamné ne -
lisily (tab. III).

O vlivu krmnych antimikrobidlnich aditiv na vyskyt
endoparazitli vypovida tab. IV. Zadna z pouzitych krm -
nych smési neobsahovala antikokcidika, tomu odpovi -
daji i udaje v této tabulce. MoZny kokcidiostaticky G¢i -
nek pouzitych krmnych aditiv se tedy neprojevil. Od
41. dne véku kraliki byl zjistén 100% spontanni vyskyt
kokcidii rodu Eimeria. Od 61. dne veku kralika doslo
k poklesu nékterych druht kokcidii. V tomto pokusu
byly detekoviany Ctyfi druhy kokcidii s nejcastéjSim
vyskytem Eimeria magna a E. perforans. Déle byly
detekovany E. media a E. exiqua.
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11. Zikladni ukazatele vykrmu (pokus 1) — Basic indicators of broiler production (trial 1)

Ukazatel/skupina’ Kontrola® Nitrovin Virginiamycin
. N prumeér 900 902 881
Zivi hmotnost 33. den véku-® (g)
S5 40 56 43
) 2 prameér 2 562" 2 998" 2 699°"
Ziva hmotnost 91. den véku (g)
e 92 98 141
o N primér 28.7 36.1" 313"
Pramérny denni prirastek (g)
5 2,0 1 1.8
B ) el primér 479" 858" 3.79"
Spotieba krmiva na 1 kg prirastku’ (g)
5 0.47 0.11 0.10
. , ‘ pramér 133.4% 140.0" 120.7*
Spotieba krmiva na kus a den (g)
5 2.7 2.4 39
Uhyn’ (ks) 0 0 0

a, ab = P < 0,05

lindic:nor/grmxp. Jlive weight on 33rd day of age. *live weight on 91st day of age, "m‘erage daily weight gain, “feed consumption per | kg
of weight gain, “feed intake per rabbit/day, 7morlali(y (number of animals), *control

11, Koeficienty stravitelnosti Zivin (%) — pokus | — Nutrient diges-
tibility coefficients (%) — trial |

Ukazatel/skupina'| Kontrola” Nitrovin | Virginiamycin
Sudina2 X 61.7 629 60,5
5 .1 14 1.3
N-latky* R 69.1 70.1 67.6
Sk 2,0 24 22
Tuk? v 80.4 84.0 85.7
5 2.0 1.0 1.2
Vldknina® ¥ 1.3 14.4 16.0
5 25 29 3.5
Popeloviny” ¥ 51.8 50.5 47.6
5 29 26 3.4

| 2 3 o 4 S 6 7
indicator/group, “dry matter, “crude protein, “fat, “fiber, "ash, ‘control

POKUS Il

Vysledky pokusu s riznymi druhy antikokcidik
v krmné smési pro kriliky jsou shrnuty v tab. V az VII
a ve dvou grafech. Tab. V sumarizuje hodnoty uzitko-
vosti kralika. Kralici ze ¢tvrté pokusné skupiny (sali-
nomycin) méli vétsi hmotnostni piirastky a méli nizsi
spotiebu krmiva na 1 kg hmotnostniho pfiristku, nez
kralici ostatnich skupin. Rozdily vSak nebyly statistic-
ky signifikantni. RovnéZ nebyly signifikantni rozdily
ve stravitelnosti Zivin mezi kontrolni a druhou pokus-
nou skupinou (robenidin) — tab. VI. Stravitelnost susi-
ny, dusikatych litek. vlakniny, tuku a popelovin byla
niZsi u kralika ze tfeti pokusné skupiny (diklazuril) ve
srovndni se skupinou kontrolni a druhou pokusnou
skupinou (robenidin). Salinomycin sniZil stravitelnost
vlakniny. Tab. VII uvadi data o poctu infikovanych
kralika v kontrolni a pokusnych skupindch. V prvnim
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tydnu pokusu nemél kokcidiozu zadny kralik. Oocysty
Eimeria spp. se objevily ve vykalech kontrolnich kra-
lik druhy tyden. RovnéZz néktefi krélici v pokusnych
skupinach byli infikovani. Qocysty Cryptosporidium
parvum se objevily ve vykalech o jeden az dva tydny
pozdéji. Na konci pokusu byli v8ichni krilici kontrolni
skupiny infikovani Eimeria spp. a kryptosporidiemi.
Jeden krilik z této skupiny uhynul. Na konci pokusu
byl v kazdé skupiné nakazen pouze jeden krélik Eime-
ria spp. Salinomycin kompletné eliminoval kryptospo-
ridie od patého tydne pokusu. V tomto ohledu méla
ostatni antikokcidika nizsi ucinek. Vliv aplikace tii raz-
nych antikokcidik je uveden na obr. 1 a 2.

DISKUSE

Nase zjisténi tykajici se pouziti krmnych aditiv pre-
zentovana v tab. II jsou v souhlase s literarnimi udaji.
které uvadéji v pripadé virginiamycinu King (1971)
a Szabo a). (1988). Ucinek nitrovinu na hmotnostni
prirastky a konverzi krmiva je podobny, piestoze obé
antimikrobialni krmna aditiva se diametralné hsi spek-
trem antibakteridlniho a¢inku. Pro¢ tomu tak je. nedo-
vedeme piijatelné vysvétlit. Je vSak ziejmé, Ze pro-
dukcni efekt obou latek neni odvozen z jejich ucinku
na mikroorganismy slepého stieva, které zajistuje do-
davku asi 40 % metabolizovateln¢ energie kraliku.
V dalSich, zde neuvedenych pokusech, jsme totiz zjis-
tili, Ze virginiamycin ani nitrovin fermentaci v slepém
stievu krdlika neovliviiuje, dokonce ani pii koncentraci
20 mg/l. V tomto spatfujeme zasadni rozdil proti ba-
chorové fermentaci, ktera je antimikrobialnimi krmny-
mi aditivy vyrazné ovlivnéna.

Koeficienty stravitelnosti zivin v jednotlivych sku-
pindch pokusu I jsou pomérné malo odlisné s vyjimkou
vlakniny, jejiZ stravitelnost byla signifikantné zvy$ena
v obou pokusnych skupinach. Lze proto konstatovat. ze
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IV. Vysledky parazitologického vy3etieni (pokus I) - The results of parasitological examination (trial I)

Skupina! :n"némy vékl Pocet vySetfenych/pocet pozitivnich? Eailiis
raliku (dny) Eimerie magna Eimerie media Eimerie exiqua |Eimerie perforans
Kontrola? 33 8/3 8/3
Nitrovin 33 8/3 8/1 8/3
Virginiamycin 33 8/2 8/2
Kontrola 41 8/8 8/1 8/8
Nitrovin 41 8/8 8/1 8/1 8/1 8/8
Virginiamycin 41 8/8 8/3 8/8
Kontrola 47 8/8 8/3 8/1 8/8
Nitrovin 47 8/8 8/2 8/1 8/6 8/8
Virginiamycin 47 8/8 8/1 8/3 8/8
Kontrola 54 8/8 8/1 8/2 8/8
Nitrovin 54 8/8 8/2 8/6 8/8
Virginiamycin 54 8/6 8/2 8/5 8/8
Kontrola 61 8/3 8/6 8/6
Nitrovin 61 8/3 8/5 8/6
Virginiamycin 61 3 7/4 76 716
Kontrola 75 8/2 8/6 8/1 8/8 8/8
Nitrovin 75 8/4 8/4 8/2 8/7 8/7
Virginiamycin 75 8/2 8/5 8/4 8/7 8/7
Kontrola 82 8/2 8/3 8/8 8/8
Nitrovin 82 8/2 877 8/7 8/7
Virginiamycin 82 8/2 8/3 8/3 8/6 8/6

1 2 3 4 % : 2 g ; 5
group, “control, “average age of rabbits (days). "number of examined animals/number of positive animals, “total

V. Zikladni ukazatele vykrmu (pokus I1) — Basic characteristics of broiler production (trial 11)

Ukazatel/skupina' Kontrola® Robenidin Diklazuril Salinomycin
- 5 prumér 883 839 842 826
Zivi hmotnost 30. den® (g)
S 61 60 60 90
. 3 primér 2748 2738 2576 2 820
Ziva hmotnost 87. den (g)
X 55 67 114 144 131
] i 1 prumér 32.7 333 30.4 35.0
Pramémy denni pfiristek (g)
55 2 2 2 2
; 2o prumér 423 4,13 4.17 385
Spotieba krmiva na | kg pfirdstku’ (kg)
55 0,16 0,26 0,15 0.14
¥ & prumér 125,2 1379 125,2 133,0
Spotfeba krmiva na ks a den ()
5 6.8 29 4,1 7.8
Uhyn’ (ks) | 0 0 0

'indic:uor/group. Jive weight on day 30, Jive weight on da’y 87, "avcragc daily weight gain, Sfeed consumption per | kg of weight gain,

“feed intake per rabbit/day, 7mormlily (number of animals), “control

pouziti mikrobialnich krmnych aditiv je jednoduchy
a ucinny prostiedek ke zvySeni uZitkovosti kraliki.
Srovnavaci pokusy s dvéma nebo vice antikokcidiky
(pokus II) jsou u kraliki pomérné vzacné, ackoliv pro
vyrobce krmnych smési a jejich uzivatele jsou velmi
potiebné. Jako priklady téchto pokusii lze uvést prace,
které publikovali Peeters a Halen (1980), Pe-
eters aj. (1982) a Kintzel a Hasslinger
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(1995). V nasi praci jsou srovnavana tfi antikokcidika,
z nichZ jedno je ionoforového typu (salinomycin). Ze
srovnani vychazi nejlépe salinomycin, ktery kompletné
eliminoval kryptosporidie od patého tydne pokusu.
Diklazuril a robenidin byly méné uc¢inné. Snizeni stra-
vitelnosti vlakniny krmné davky, které jsme pozorovali
pii pouZiti salinomycinu bylo rovnéz zjisténo u prezvy-
kavct (byka ve vykrmu), jak uvadi Webb aj. (1980).
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VI. Koeficienty stravitelnosti (%) — pokus II - Digestibility coefficients (%) — trial 11

Ukazatel/skupina' Kontrola’ Robenidin Diklazuril Salinomycin
Sugina® x 63,5 63.5 60.5 62,0
55 1.3 1.3 1.8 2,1
N-latky* X 63.5 64.5 58.1 62.1
55 29 39 3.6 S
Tuk? X 88,3 86.1 87.6 89.2
IS 0,9 1.8 0,7 0,9
Vliknina® ¥ 21,0 18,7 16,2 14,4
5 2,1 2.5 2.6 24
Popeloviny® X 46,4 45.1 36.6 40.2
55 34 3.0 3.9 2.3

s 2 3 % 5
'mdlcator/group‘ dry matter, “crude protein, *fat, *fiber, “ash. "control

—

(=3

<
|

T EE A, GRS 1. Vv aplikace antikokeidik na vyskyt kok-
‘ L i cidii rodu Eimeria — The effect of anticocci-
I | . dicsapplications on the occurrence of cocci-
s 80 T T__ | dia of the genus Eimeria
3 [ 1 | :
4 60 — 1 IS, MU IS A—— e - "pcrccm of positive findings. “age (days),
:g 1 ! ) control
> | i T ! T
3 /
E 40 —=F——1
s ! 1
20 —+-
0w —=
37 44 2
vék (dny)
= Kkontrola® ~ robenidin —= diklazuril = salinomycin
100 e B— —— = - 2. Vhiv aplikace antikokeidik na vyskyt Kok-
‘ ; | | cidii rodu Cryprosporidium - The effect of
80 A | | ) i _ 4 ] anticoccidics applications on the occurrence

of coccidia of the genus Cryptosporidium

=1
-

60 . T S i o T SIS e lpcn.'cnl of positive findings, zngc (days).
‘g | f 1/ | TR { /. | *control
= |
1 W T = ==
a | | | |
® ‘ ' [ t |
20 T =+ T i 3
‘ | T i - ;
0 ! = x
37 44 51 58 4 65 72 79
vék (dny)
-= Kontrola® < robenidin - diklazuril —= salinomycin

Na$ nalez je v souladu s teoretickym poznatkem, 7¢ a0 9 % u virginiamycinu. Obé krmna aditiva vyznam-
ionofory inhibuji grampozitivni celulolytické bakterie.  né snizila spotfebu krmiva na 1 kg pfirtstku. Ze srov-

P¥i hodnoceni vlivu doplitku antimikrobidlnich krmnych — navaciho pokusu tfi antikokcidik byl salinomycin G¢in-
aditiv v divee 30 mg/kg krmné smési bylo dosazeno zvy-  néjsi, nez diklazuril a robenidin. Salinomycin prakticky
Seni primérného denniho piiristku o 25 % u nitrovinu  eliminoval nejen Eimeria spp.. ale i kryptosporidie.
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VIL. Vysledky parazitologického vySetfeni (pokus 1) - The results
of parasitological examination (trial 1I)

Pocet vySetfenych/pocet
Skupina! E,-E’@é‘m)@ \rék‘ pozitivnich?
rdliki (dny) Eimeria ssp ICryptosporidium
parvum

Kontrola? 30 8/0 8/0
Robenidin 30 6/0 6/0
Diklazunl 30 6/0 6/0
Salinomycin 30 6/0 6/0
Kontrola 37 8/0 8/0
Robenidin 37 6/0 6/0
Diklazuril 37 6/0 6/0
Salinomycin 37 6/0 6/0
Kontrola 44 8/7 8/0
Robenidin 44 6/2 6/0
Diklazuril 44 6/0 6/0
Salinomycin 44 6/3 6/0
Kontrola Sl 8/8 8/0
Robenidin 51 6/1 6/0
Diklazuril 51 6/0 6/1
Salinomycin 51 6/0 6/0
Kontrola 58 8/8 8/7
Robenidin 58 6/0 6/6
Diklazuril 58 6/0 6/6
Salinomycin 58 6/0 6/1
Kontrola 65 8/8 8/6
Robenidin 65 6/3 o/1
Diklazuril 65 6/2 6/3
Salinomycin ) 65 6/2 6/0
Kontrola 72 8/8 8/1
Robenidin 72 6/2 6/0
.Diklazuril 72 6/0 6/0
Salinomycin 72 6/1 6/0
Kontrola 87 m M
Robenidin 87 6/1 6/1
Diklazuril 87 6/1 6/0
Salinomycin 87 6/1 6/0

1 2 A . 4
group. “control, “average age of rabbits (days). “number of exam-
ined animals/number of positive animals
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INFORMATION

ANOTHER GOOD NEWS

World Veterinary Association has provided a grant
to the journal Veterinarni medicina (Vet. Med. -
Czech) to support the distribution of scientific informa -
tion on recent research findings, to encourage young
scientists to report their research results and to publish
review articles. The subscription of the journal at

DALSI DOBRA ZPRAVA

World Veterinary Association udélila casopisu Ve-
terinarni medicina grant na podporu odborného vzdéla -
vani, ktery umozni:

— nabidnout 100 studentam Veterinarni a farma-
ceutické univerzity v Brné ro¢ni piedplatné Casopisu
za snizenou cenu 100 K¢

— uhradit predplatné v pIné vysi ¢lenim odboru vete -
rinarniho 1ékaistvi Ceské akademie zemédélskych
ved, pokud v roce 1996 nebo 1997 uverejnili (i jako
spoluautofi) alespon jednu pivodni experimentdlni
praci nebo prehled ve Veterinarni mediciné nebo
v jiném Casopisu s vySSim impakt faktorem

— poskytnout zdarma separity pichlednych ¢lanki, in -
formaci a obsah jednotlivych ¢isel Casopisu ostatnim
Clenim odboru veterinarniho I¢kafstvi Ceské akade -
mic zemedélskych véd.

World Veterinary Association umozni timto gran-
tem zvySit pocet vydavanych vytisku zajisténych pred -
platnym a Casopis se tak priblizi svému dlouhodobému
cili stat se ¢lenskym casopisem odboru.

Casopis Veterindrni medicina chee prispét k zvyso-
vani odborné urovn¢ studentd Veterinarni a farma-
ceutické univerzity a ¢lent odboru veterinarniho I¢kar -
stvi Ceské akademie zemédélskych véd uvefejovinim
vysledkt ptvodnich experimentalnich praci, prehledi
literatury s komentovanymi informacemi o dulezitych
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a considerably reduced price will be offered to the stu-
dents of Veterinary and Pharmaceutical University in
Brno and a free subscription will be available for lim -
ited number of young scientists, publishing their results
in Veterindrni medicina or in any other journal with
higher impact factor.

tématech vyzkumu a o novych oborech a metodickych
smérech, rozsifenim informaci z vyzkumnych praco-
vi§t a z pracovnich cest do zahranici a zavedenim nové
rubriky ..Vykladovy slovnik® termind pouzivanych
v oborech, které vyznamné¢ ovliviluji rozvoj poznatki
ve veterinarnim I¢kaistvi. Redakei slovniku byli pové -
feni Dr. Milan Franek, DrSc. (biochemie), RNDr. Ivan
Rychlik (molekularni biologie). MVDr. Miroslav To-
man, CSc. (imunologie), MVDr. Jifi Rubes, CSc. (ge-
netika) a RNDr. Olga Matoudkova (statistika).

Vyzyvame nase autory, lektory 1 ¢tenare, aby svymi
prispévky pomohli obohatit vSechny oblasti informaci,
které Casopis Veterinarni medicina svym ¢tenditim pii -
nasi. Ocekavame Vase pavodni experimentalni prace,
pichledy literatury, informace z vyzkumnych pracovist,
piispévky do vykladoveého slovniku 1 dopisy redaket.
Pomohou nam i Vase kritické piipominky. komentare
K uvefejnénym ¢lankim i dotazy na terminy. které
byste radi nashi ve slovniku.

Pokud mdte moznost pristupu do INTER-NETU,
najdete informace o Casopisu Veterindarni medicina na
URL adrese hup://www.clark.cz/vri/casopis.htm. Tato
domici strana Vam usnadni i interaktivni e-mail komu -
nikaci s redakei (,Ing. Z. Radosova™ <fofo@uzpi.cz>)
a s Vyzkumnym iistavem veterindrniho [ékarstvi
(kahr@vuvel.aner.cz).

Prof. MVDr. Karel Hruska, CSc.
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CHARACTERIZATION OF THE MOST FREQUENTLY i}
ENCOUNTERED STAPHYLOCOCCUS SP. IN THE RUMEN OF DEER

CHARAKTERISTIKA NAJCASTEJSIE SA VYSKYTUJUCICH
STAFYLOKOKOV V BACHORE JELENOV

A. Laukova

Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

ABSTRACT: The total enumeration and biotyping of staphylococci isolated from the rumen content of deer is presented in
this study. The total counts of staphylococcal isolates from deer reached 1.5 x 10* cfu/ml. OF 960 colonies, 904 were
taxonomically identified. Coagulase-negative staphylococci mainly Staphylococcus simulans and Staph. xylosus were the most
frequently isolated species, followed by Staph. warneri, Staph. lentus, Staph. saprophyticus, Staph. epidermidis and Staph
hominis. Moreover, the atypical species were isolated, such as Staph. chromogenes, Staph. capitis, Staph. caseolyticus and
Staph. auricularis. Except Staph. aureus, no coagulase-positive staphylococci were found. The strain identified showed high
resistance to vancomycin (61.2%) and to chloramphenicol (41.9%). The resistance to erythromycin and bacitracin was
demonstrated in 16.1% and 35. 5% of isolates. On the other hand, 99% of isolates were sensitive to gentamycin, 96% to
linkomycin, 93% to methicilin and 87% of isolates were sensitive to bacitracin and virginiamycin. The mean value of lactic
acid production was 0.446 + 0.026 mol/l. The majority of strains belonged to ureolytic bacteria with low urease production.
However, eight different species showed urease activity higher than 30 nkat/ml. No bacteriocin active strain was detected by
indicator organisms used. Although the percentage of nonidentifiable strains was high (64.7%), the detection of different
species improved and confirmed species variability in the rumen microbial ecosystem of deer as well as in total. Moreover,
additional tests are under way. especially those regarding bacteriocin production.

deer: rumen: staphylococci: characterization

ABSTRAKT: Prezentovand priaca obsahuje vysledky dosiahnuté pri sledovani celkového poctu stafylokokov, ako aj varia-
bilitu ich zastipenia v rumindlnom ckosystéme jelenov. Celkové pocty detekovanych zirodkov stafylokokov dosahovali
1.5 x 10* kolonii na I ml bachorového obsahu. Z 960 vyselektovanych kmeriov, 904 bolo taxonomicky zatriedenych na
ziklade ich morfologickych a fenotypickych vlastnosti. Pre bliziu Specifikiciu izolatov boli tiez pouzité komercné identifi-
kac¢né kity — API Staph (BioMerieux, Francizsko). Z 904 izoldtov fenotypicky identifikovanych bolo 31 kmenov (zdstupcov
jednotlivych druhov, ktoré boli detekované) vyselektovanych pre dalsie testovanie predovietkym ich metabolickych viastnosti,
ako su uredzova aktivita, produkcia kyseliny mlie¢nej a produkcia bakteriocinovych substancii, ale aj rezistencia ¢i citlivost
na antibiotikd. Vysledky taxonomického zatriedenia izolovanych stafylokokov si zhrnuté v tab. I. Bolo identifikovanych
13 druhov stafylokokov, pricom najpocetnejiie zastipenym druhom bol Staph. simulans (22,1 %). Nasledovali Staph. xylosus,
Staph. warneri, Staph. lentus, Staph. saprophyticus, Staph. epidermidis a Staph. hominis. Vzhladom na bachorovi mikrofléru
boli izolované tiez atypické stafylokoky, ako si Staph. chromogenes, Staph. capitis, Staph. caseolyticus a Staph. auricularis.
Z Gram-pozitivnych druhov bol detekovany len Staph. aureus (2,2 %). 1zolované kmene preukazali vysoka rezistenciu hlavne
na vankomycin (61.2 %) a chloramfenikol (41,9 %). Av3ak bola zaznamenand tieZ aj vysokd citlivost najmi na gentamycin
(99 %), linkomycin (96 %), methicillin (93 %), kanamycin a virginiamycin (87 %). Vysledky uredzovej aktivity a produkcie
kyseliny mlie¢nej st zhrnuté v tab. II. Dosahované hodnoty v produkcii kyseliny mlie¢nej sa pohybovali v rozpiti od 0,137
do 0,957 mol/l. Co sa tyka uredzovej aktivity, boli medzi izoldtmi dosahované zna¢né rozdiely (1.72 + 0.07 do
38,06 + 3,4 nkat/ml). Av3ak vicSina izolatov moZe byl zaradend medzi ureolytické baktérie s nizkou uredzovou aktivitou. Aj
ked percento neidentifikovanych izoldtov bolo pomerne vysoké (64,7), znaéne vysoka variabilita a §pecificita identifikova-
nych izolatov prispieva k rozSireniu vedomosti v tejto Casti veterindrnej, resp. rumindlnej bakteriologie. A aj napriek skuto¢-
nosti, Ze izolované kmene sa neprejavili ako producenti bakteriocinovych substancii pri pouziti uvadzanych indikdtorov, ich
testovanie pokraduje, a teda pondka sa moZnost postupnej selekcie kmenov obsahujicich plazmidy rezistencie v komplexe
s bakteriocinovou produkciou, a to ako pre dalSi zdkladny vyskum. tak aj pre biotechnologické aplikaéné experimenty.

jelen; bachor: statylokoky; charakteristika

¥ Partially supported by the Grant Agency VEGA of the Slovak Republic (Grant No. 2/1286/96).
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INTRODUCTION

Several studies searching the occurrence of staphy-
lococcal species in cattle were published regarding vet-
erinary clinical bacteriology (Devriese etal, 1985;
Harmon and Langlois, 1989). Moreover, an-
other studies on the composition of staphylococci in
clinical health domestic ruminants as well as in mou-
flons, European bisons and fallow deer have been pre-
sented recently (Laukova, 1994). It means, staphy-
lococei also represent obligatory microflora which
colonized the rumen, especially in young ruminants. In
addition, these species as a constituent of the ruminal
microbial ecosystem deal with their metabolic purposes
in ruminal intermediary metabolism processes (Wal-
lace et al, 1979 Barr et al, 1980). In addition,
staphylococci are capable of bacteriocin (lantibiotic)
production; ruminal strains including (Laukova and
Marekova, 1993; Nes and Tagg, 1996). How-
ever, the knowledge the occurrence. the distribution as
well as the metabolic properties of staphylococcal spe-
cies in wild ruminants are not so sufficient to be com-
pared with those of staphylococci in domestic rumi-
nants.

Therefore, the subject of this study was to identify

staphylococcer isolated from the rumen community of

deer and to improve the extent of information in this
part of the veterinary ruminal microbiology.

MATERIAL AND METHODS
Strains, media and cultivation

A total of 960 isolates were selected from the group
of deer older than | year. Animals moved in the demar-
cated forest space on the natural pasture (grass, leaves,
needles). In addition, they were fed on hay and concen-
trate, i.e. mixture of wheat, barley and corn. The rumen
contents were collected by stomach tube. serially di-
luted and plated on Mannitol Salt Agar (Becton and
Dickinson, USA). Plates were incubated for 24—
48 h at 37 °C. Colonies were screened for Gram reac-
tion, cell morphology and catalase test (Mac Fad-
din, 1976). The isolates were classified as members
of the Staphylococcus genus also by their sensitivity to
phosphomycin (50 pg), deferoxamine (50 pg) and no-
vobiocin (5 pg/ml) with Rosco Disks (Taastrup, Den-
mark). Coagulase activity was tested on rabbit plasma
(Commercial Test Staphylo SK, Imuna, Slovakia). The
API STAPH System (BioMerioux, France) was used to
identify the isolates on the species level. Taxonomical
differences obtained were eliminated as described by
Holt ct al. (1994) in Bergey's Manual of Determi-
native Bacteriology for staphylococci. Haemolysis was
determined on Base Blood Agar No. 4 (Imuna,
Slovakia). Cultures with similar characteristics isolated
from the same sample which were found to belong to the
same species were counted only once. The strains were
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maintained on Nutrient Agar No. 2 or in Nutrient broth
No. 2 (Imuna, Slovakia).

Antimicrobial susceptibility testing

Susceptibility to antimicrobial agents was tested by
the disc diffusion method (with commercial Sensi-La-
-Disks, Lachema. Czech Republic) as described
Townsend et al. (1983) using Mueller-Hinton Agar
(Imuna, Slovakia). The following antibiotic disks were
used: erythromycin (ERY - 15 pg), gentamycin (GEN
~ 10 pg), linkomycin (LIN - 10 pg), chloramphenicol
(CHC - 30 pg), tetracycline (TCT = 30 pg), kanamycin
(KAN - 30 pg) and vancomycin (VAN = 30 pg). For
bacitracin (Bac — 10 pg), methicillin (MTC - 5 pg) and
virginiamycin (VIR — 15 pg) testing disks obtained from
Becton and Dickinson (USA) were used. The standard
strain Staphylococcus aureus ATCC 6538 was tested
simultancously. Of the 904 isolates identified and phe-
notypically characterized, the 31 representatives of the
most frequently detected species were examined for
their other metabolic properties, such as urease activity.
lactic acid and bacteriocin production.

Urease activity, lactic acid and bacteriocin production

Ureasce activity [E.C. 3.5.1.5.] was measured by the
spectrophotometric method (Cook. 1976) and ex-
pressed in nkat/ml. Lactic acid production was tested
using the method according to Pryce (1969) and ex-
pressed in mol/lL.

Bacteriocin activity was tested by the method of
Skalka et al. (1983). Staphylococcus aureus CB 40
(Veterinary and Pharmaceutical Faculty, VPE, Brno,
Czech Republic) was used as a positive bacteriocin pro-
ducer. Indicator organisms used in this test were as fol-
lows: Staph. aureus Oxford 209P (VPF, Brno, Czech
Republic), Staph. aureus SAL, Ent. faecium EF 26/42
(isolates from the rumen content of calf and sheep),
Listeria monocytogenes OHIO. L. monocytogenes
SCOTT. V7 (INRA, France). All listerial strains were
human isolates. Indicator organisms were propagated
in MRS broth (Becton and Dickinson, USA) at 32 °C
and 37 °C for 18-24 hours.

RESULTS AND DISCUSSION

The total count of staphylococci isolated from the
rumen of deer was 1.5 x 10% cfu/ml. Of the 960 staphy-
lococeal colonies, 904 were identified. Fifty-six strains
were not taxonomically characterized. The results of
Staphylococcus spp. identification are given in Tab. L.
Thirteen different Staphylococcus species were identi-
fied amongst the total of 904 strains phenotypically
tested. Staph. simulans (22.1%), Staph. xylosus
(21.1%). Staph. warneri (15.4%) were the most fre-
quently isolated species, followed by Staph. caseolyti-
cus (8.5%), Staph. hominis (8.4%). Staph. saprophyticus
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1. Percentage of strains identified as different species from the rumen
content of deer

Species Number %

Staphylococcus simulans 199 22.1
Staphylococcus xylosus 190 21.1
Staphylococcus warneri 140 154
Staphylococcus caseolyticus 77 8.5
Staphylococcus hominis 76 8.4
Staphylococcus cohnii 54 6.0
Staphylococcus saprophyticus 59 6.5
Staphylococcus lentus 50 5.5
Staphylococcus epidermidis 24 27
Staphylococcus capitis 10 1.1
Staphylococcus chromogenes 3 03
Staphylococcus auricularis 2 0.2
Staphylococcus aureus 20 2.2
Total 904 100

Of 960 strains, 904 were identified and 56 of strains were detected
as Staphylococeus sp.

(6.5%), Staph. cohnii (6.0%), Staph. epidermidis (2.7%),
Staph. lentus (5.5%). Staph. capitis (1.1%), Staph. chro-
mogenes (0.3%) and Staph. auricularis (0.2%). Except
Staph. aureus (2.2%). no coagulase-positive staphylo-
cocci were found.

The total number of staphylococci corresponded
with the age of animals. Because it is known that the
predominant bacteria in the ruminal ecosystem of older
ruminants represent strictly anaerobic species. Under
the mentioned time, the occurrence of enterococci,
streptococci and/or staphylococei decreased. This mi-
croflora plays an important role in young ruminants at the
beginning of their ruminal colonization (IO(’ cfu/ml), as
referred by Minato etal. (1992)or Laukova and
Kmet (1992). Taxonomical determination of staphy-
lococci presented in this study showed coagulase-nega-
tive staphylococci (CNS), mainly Staph. simulans and
Staph. xylosus as the predominant species in the rumen
of deer. These data are comparable with those of
staphylococci associated with rumen of young and wild
ruminants (deers expecting), as described by Lau-
kova (1994). However, in the rumen content of young
ruminants the most frequently encounted species be-
sides Staph. xylosus were also Staph. warneri, Staph.
lentus, Staph. saprophyticus and Staph. epidermidis. The
same author referred the occurrence of Staph. hominis
Jjust in wild ruminants. Surprisingly, the atypical species
in the rumen content of deer were determined, such as
Staph. chromogenes, Staph. caseolyticus, Staph.
auricularis and Staph. capitis. The findings of Staph.
simulans in high percentage are new ones for the rumen
ecosystem. The presence of atypical staphylococcal
representatives in the rumen of deer may depend on the
various reasons, such as different living conditions or
type of feeding.
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The high resistance to vancomycin (61.2%) as well
as to chloramphenicol (41.9%) was found in isolated
strains. The vancomycin-resistance in CNS has been
reported from different parts of the world
(Schwalbe ctal, 1987; Goldstein etal., 1990).
The resistance to erythromycin and bacitracin was
demonstrated in 16.1% and 35.5% of isolates. On the
other hand, 99% of staphylococci tested here were sen-
sitive o gentamycin, 96% to linkomycin, 93% to
methicillin. Differences in the resistance and/or the
sensitivity to several antibiotics could be explained by
the differences in the source of their isolation, i.¢ in
their origin. As Udo et al. (1995) reported,
methicillin was resistant CNS. However, they were iso-
lated from clinical specimens. Schaberg et al
(1985) published results of 99.5% susceptibility, espe-
cially of Staph. aureus to gentamycin. Otherwise, 87%
of the isolates were sensitive to kanamycin and vir-
giniamycin. The predominance in the virginiamycin
susceptibility has been previously described by
Laukova (1993) in staphylococci from the rumen of
fallow deer. Regarding the high resistance in strains
presented, it can be caused by the presence of R plas-
mid (Schwarz etal., 1989).

The values of urease activity and lactic acid produc-
tion are summarized in Tab. II. The mean value of
lactic acid production was 0.446 *+ 0.026 mol/l. The
highest lactic acid production was measured in SX 3
and SCD 1 strains. On the other hand, Staph. hominis
SH | strain showed the lowest lactic acid production.
Comparing the specics group, the best values were
measured in Staph. warneri (average 0.745 + 0.086
mol/l). Generally, the lactic acid production in these
isolates is comparable with those of the other lactic-
-acid producing bacteria (Marounek and Barto§,
1987) as well as with those in other wild ruminants —
fallow deer (Laukova, 1993).

Regarding urease activity, the great differences (from
1.72 £0.07 nkat/ml to 38.06 * 3.4 nkat/ml) amongst isolates
were obtained at the mean value 13.3 + 0.086 nkat/ml of
this activity. Eight strains of different species (Tab. II)
showed urecase production higher than 30 nkat/ml.
Urease activity from 20 nkat/ml to 30 nkat/ml was
found in 3 strains (Tab. II). The activity between 10 and
20 nkat/ml was measured in SCD 1 strain. Nineteen
strains showed low urease activity, i.c. from 5-10 nkat/ml
and also less than 5 nkat/ml. It means, the majority of
isolates belonged to ureolytic bacteria with low urease
production. On the other hand, Laukova and
Koniarova (1995) reported the comparable values
of urease measured in staphylococci from domestic and
particularly also from wild ruminants. The differences
in urease production amongst isolates may be due to
different metabolic ability of animals from which
strains were isolated.

Despite the fact that no bacteriocin active strains
were found using indicators mentioned, testing is con-
tinualy performed. Moreover, in the near future more
closely related bacterial species will be used as indicators.
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1. Urease activity and lactic acid production of staphylococci 1sola-
ted from the rumen of deer

Siraiis Urease Lactic acid
(nkat/ml) (mol/l)

Staphylococcus simulans

SM | 852+ 0.08 0.597

SM 2 322+ 0.04 0.668

SM 3 5.96 £ 0.06 0.624

SM 4 5.72£0.07 0.463

SM 5 35.15 % 1.05 0.289

Staphylococcus xylosus

AL 2 274 £0.02 0.141

AL 3 1.88 + 0.01 0.202

SX 1 3.36 £ 0.03 0.628

SX2 531£0.11 0.565

SX 3 31.54 +3.04 0957

Staphylococcus caseolyticus

SY 1 29.11 £ 1.01 0.190

Sy 2 22,97 £ 1.90 0.138

SY'3 35.73 £ 3.70 0.693

Staphylococeus hominis

SH 1 32.22.+ 3.90 0.025

SH2 25.53 £ 3.07 0.179

SH 3 35.09 + 2.00 0.370

Staphylococcus cohnii

AL S 1.72 £ 0.07 0.137

AL 6 4.99 +0.03 0.233

AL 10 5.61 £0.05 0.704

Staphylococeus chromogenes

SR | 735+ 0.13 0.524

SR 2 8.12£0.12 0.523

SR 3 35.18 £ 1.80 0.119

Staphylococcus warneri

SW 3.67 £0.08 0.710

SW2 ND 0.789

Staphylococeus auricularis

Nee| 338+ 0.10 0.610

SCDI 11.32+ 1.10 0.959

Staphylococcus capitis

SP 1 7.46 + 0.69 0.533

Staphylococceus epidermidis

SE | 32.39 £3.70 0.453

Staphylococcus lentus

AL 4 294 £ 0.02 0.267

Staphylococcus saprophyticus

SS 1 38.06 + 3.40 0.140

Staphylococcus aureus

SAp 869 £ 0.16 0.390
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Mainly amongst Staph. xylosus strains, there seems to be
a high possibility to detect strains with an antagonistic
activity. Bacteriocin producers in staphylococci isolated
from domestic ruminants have recently been described by
Laukova and Mareckova (1993). In addition,
Villani et al. (1994) also presented Staph. xylosus
strain with mainly antilisterial antagonistic activity.

It can be concluded that of all 960 isolates, 904 were
taxonomically identified. Although the percentage of
nonidentifiable strains was high (64.7%). the detection
of different species improved and confirmed the spe-
cies variability in the rumen microbial ecosystem. Cur-
rently, it also extended this part of the veterinary bac-
teriology. Morcover, additional screenings and studies
arc under way to investigate the broader spectrum of
deer from different environments. The plasmid profile
detection of isolates is studied too. Moreover, in the
near future the experiment of plasmid transfer between
staphylococcal strains under rumen conditions accord-
ing to Scott and Flint (1995) in E. coli will be
performed. Finally, in the case of bacteriocin producers
detection, the isolation and characterization of bacte-
riocin producers could be investigated as it was done
in staphylococci (Giambagi-Marval etal., 1990;
Israil etal, 1996) as well as in ruminal enterococci
(Laukova etal., 1993).
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INFORMATION

ANIMAL HEALTH PROTECTION AND THE SAFETY OF FOODS
AND RAW MATERIALS FROM ANIMAL SOURCES

OCHRANA ZDRAVI ZVIRAT A ZDRAVOTNI NEZAVADNOSTI
POTRAVIN A SUROVIN ZIVOCISNEHO PUVODU

Po dlouhém jednani a zdarazfiovani smysluplnosti
realizace samostatného programu podarilo se Odboru
veterindrniho Iékaistvi CAZV, za podpory SVS MZe,
dosahnout vyhldaSeni programu Ochrana zdravi zvifat
a zdravotni nezdavadnosti potravin a surovin Zivocisné-
ho puvodu.

Program je charakterizovdn jako badatelsky i apli-
kovany vyzkum. Teoreticka ¢ast programu sméfuje
k rozvoji oborl veterinarni mediciny, aplikovana Cast
je zaméfena na vypracovani rutinné uplatnitelné dia-
gnostiky, na vypracovani podkladi pro metody preven-
ce poruch zdravi zvifat a zdravotni nezavadnosti potra-
vin a surovin Zivoci$ného plivodu, na ovéfeni metod
lécby a snizeni rizik z vyuziti Zivoci¥nych produktu.
Dalsi zamér tvoii metodiky pro veterindarni kontrolu
zdravi, podklady pro koncepce ozdravovacich progra-
mu a dozoru nad rizikovymi surovinami a potravinami.

Poslanim programu je zlepSeni zdravotniho stavu
v chovech hospoddiskych zvifat a snizeni rizik na use-
ku potravin a surovin zivo¢isného puvodu. Zvyseni
odolnosti zvifat stanovenim zdravotnich kontrol pfi je-
jich selekei piinese ckonomicky prospech chovatelam
a bude i soudisti ochrany zdravi ¢lovéka.

Jako strategické cile byly vytyceny:

¢ Biologizace chovi hospodarskych zvifat s cilem do-
sazeni vySSich ukazateli produkce a reprodukee
v delSim zivotnim cyklu.

* Ochrana chovu pied infek¢nimi a parazitarnimi one-
mocnénimi, chorobami prenosnymi na ¢lovéka
a hromadnymi chorobami neinfekéniho pavodu.

* Omezeni vliva pasobicich na zdravotni stav zvirat.
uzitkovost, Zivotni prostiedi a zdravi lidi.

* Stabilizace zdravotni nezavadnosti potravin a suro-
vin Zivoc¢isného pavodu.
Véené cile:

= ZlepSeni biologické urovné chovi zvirat uplatnénim
novych metod diagnostiky, prevence a lécby jejich
infekcnich i neinfekénich onemocnéni.
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e ZvySeni chovatelské drovné zvifat kvalitativnim vy-
bérem s prihlédnutim zejména k funkcim reprodukc-
nich organu a laktaci jak z hlediska eliminace infek-
¢nich, tak funk&nich a genetickych poruch.

* Rozvoj molekularni biologie a genetického inZenyr-
stvi k vyrazngjSimu uplatnéni v diagnostice a pre-
venci poruch zdravi hospodafskych zvifat.

* ZvySovani hygienické a biologické kvality potravin
zivocisného puvodu a ochrana potravniho fetézce
a Zivotniho prostredi pred cizorodymi latkami.

Za preference vybérového fizeni na projekty s po-
Catkem feSeni v roce 1998 byly stanoveny priority od-
souhlasené v roce 1996 plenarnim zasedanim OVL:

* Nové poznatky v etiologii, patogenezi a prevenci in-
fek¢nich a parazitarnich chorob hospodarskych zvirat.

« Diagnostickd a preventivni opatieni v chovech hos-
podarskych zvifat zaméfend na kontrolu vyskytu in-
fekénich a parazitarnich onemocnéni.

* Vybér zdravych a odolnych jedinct pro chov hospo-
darskych zvirat.

e Systémovi prevence produkénich a reprodukénich
chorob hospodarskych zvirat.

« Biologicka optimalizace technologii a podminek
chovu k prevenci onemocenéni a zajiSténi welfare
hospodarskych zvirat.

* Biologické a hygienicke aspekty vyzivy hospodai-
skych zvirat. prevence poruch metabolismu a snize-
n¢ kvality zivocisnych produktu.

= Rizikovost cizorodych latek v zivotnim prostiedi.
jejich cirkulace a vliv na zdravi hospodarskych zvi-
fat a zivociSné produkty.

» Hodnoceni zdravotni nezavadnosti a jakosti potra-
vin a surovin zivocisného pavodu.

* Rozvoj metod diagnostiky a I¢¢ebné péce ve veteri-
narni mediciné.

Program byl sestaven zam¢érné tak. aby se mohl
uplatnit cely rozsah zdravotni problematiky, ktera po-
stradala v minulych programech preferencni kritéria
pro vybérové Fizeni.

Prof. MVDr. Zdenék Véinik, DrSc.
predseda odboru veterindrniho lékarswvi CAZV
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COMPARISON OF MAIZE AND ALFALFA SILAGES ON MILK
PRODUCTION, MILK COMPOSITION AND BLOOD COMPONENTS
OF DAIRY COWS

POROVNANI VLIVU KUKURICNE A VOIJITESKOVE SILAZE NA
PRODUKCI MLEKA, SLOZENI MLEKA A KREVNI SLOZKY U DOJNIC

N. G. Belibasakis' , E. Progiaz, A. Papaioannou2

! Aristotelian University, Faculty of Veterinary Medicine, Department of Animal
Husbandry, Thessaloniki, Greece

2 General Hospital “G. Papanicolaou,,, Department Clinical Chemistry, Thessaloniki,
Greece

ABSTRACT: Twenty multiparous Friesian cows, 60 to 100 days postpartum, were allotted to two groups of 10 cows
according to calving date, lactation number, and daily milk production and were assigned randomly to one of two diets in
a crossover design experiment. The control diet (maize diet) was 55% maize silage (dry basis), 20% soybean meal, 22%
ground maize, and 3% mineral and vitamin mix. The treatment diet (alfalfa diet) was 55% alfalfa silage. 10% soybean meal,
32% ground maize, and 3% mineral and vitamin mix. The two diets contained similar quantities of crude protein and
metabolizable energy. The diets were offered individually as total mixed rations in two equal portions at 09:00 and 20:00 h
in amounts to achieve ad libitum intake. The two groups of cows were allowed exercise in an open lot without shade from
11:00 to 16:30 h and 22:00 to 05:30 h. The cows were milked daily at 06:00 and 17:00 h. The dry matter. metabolizable
energy and crude protein intakes, milk production, and milk fat, protein, lactose, total solids and solids not fat contents, as
well as milk fat and protein yields and body condition score, were not significantly affected when maize silage was given to
lactating cows. compared with that of cows given alfalfa silage. No differences were observed in blood serum concentrations
of glucose, total protein, albumin, urea, triglycerides, cholesterol, Na, K, Ca. P and Mg between maize and alfalfa silages.

milk production: milk composition; blood components: maize silage: alfalfa silage

ABSTRAKT: Dvacet multiparnich dojnic friského plemene 60 az 100 dni po porodu bylo rozdéleno do dvou skupin po deseti
zvitatech podle doby oteleni, poctu laktaci a denni produkce mléka. V pokusu s kfizovym uspordadinim byly zarazeny
niahodnym zpisobem na jednou ze dvou diet. Kukufi¢nd dieta (kontrola) se sklddala z 55 % kukufi¢né sildZe (v suchém stavu),
20 % sojového extrahovaného §rotu, 22 % mleté kukufice a 3 % smési minerdli a vitaminu. Vojtéskovou dietu (pokusnou)
tvofilo 55 % vojteskové silize, 10 % sojového extrahovaného Srotu, 32 % mleté kukufice a 3 % smési minerdlli a vitamint.
Obé diety mély podobny obsah dusikatych litek a metabolizovatelné energie. Diety byly podiviny individudlné jako celkové
smésné divky ve dvou shodnych dilech v 9 a ve 20 hodin ad libitum. Obé skupiny dojnic mély moznost pohybu ve volném
vybéhu bez zastinéni od 11,00 do 16,30 hodin a od 22,00 do 5,30 hodin. Dojeni probihalo kazdy den v 6.00 a 17.00 hodin.
Pfijem suiny. metabolizovatelné energie a dusikatych litek, produkce mléka, obsah mlé¢ného tuku, bilkovin, laktozy. celkové
susiny a tukuprosté susiny ani tu¢nost, produkce bilkovin a hodnoceni télesné kondice nebyly poddvianim kukuficné silize
dojnicim v laktaci vyznamné ovlivnény ve srovndni s dojnicemi, které dostdavaly vojtéskovou silaz. Ani v krevnim séru jsme
nezjistili zadné rozdily v hladiné glukozy, celkovych bilkovin, albuminu. mocoviny. triglycerida. cholesterolu. Na. K. Ca. P
a Mg.

produkce mléka: slozeni mléka: krevni slozky: kukufi¢na silaz: vojtéSkova silaz

INTRODUCTION

Maize silage and alfalfa silage are the two most
widely used forages for dairy producers in Greece.
Maize silage includes the cobs as weel as the leaves
and the stem of the whole maize plant. Wagner and
Looslt (1967) showed that there is a substantial re-
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duction in digestibility of energy at the high rates of
feed intake required by lactating dairy cows and the
degree of depression of digestible energy was greater
for concentrates than forages. Tyrrell and Moe
(1975) reported energy digestibility declined 4 percent-
age units per multiple of intake above maintenance.
Joanning et al. (1981) indicated that about half of
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the depression in digestibility for maize silage was due
to reduced starch digestibility. Moreover, Tyrrell et
al. (1982) suggested that due to smaller heat increment
losses, metabolizable energy from legumes yields

a higher proportion net energy that grass forages of

comparable quality. However, very little research has
compared maize silage with alfalfa silage for lactating
dairy cows. Therelore, our objective was (o examine
the effects of maize silage and alfalfa silage on milk
production, milk composition, dry matter intake (DMI).
body condition score, and blood serum metabolites and
clectrolytes of lactating cows.

MATERIAL AND METHODS
Cows and diets

Twenty multiparous Friesian cows, 60 to 100 days
postpartum, weighing approximately 600 kg at the be-
ginning of the experiment, were allotted according to
calving date. lactation number (2nd-4th). and daily
milk production into two groups of 10 cows cach, and
were randomly assigned to one of two diets in a cross-
over design (Cochran and Cox, 1957). The control
diet (maize diet- Tab. 1) was 55% maize silage (dry
basis), 20% soybean meal, 22% ground maize, and 3%
mineral and vitamin mix. The treatment diet (alfalfa
diet) was 55% alfalfa silage, 10% soybean meal. 32%
ground maize. and 3% mineral and vitamin mix. Both
diets contained similar quantities of crude protein (CP)
and metabolizable energy (ME). The chemical compo-
sition and ingredients of diets are shown in Tab. I. The

I. Chemical composition and ingredients of diets (% of DM)

Diets Maize | Alfalfa

maize | alfalfa | Silage | silage
Chemical analysis’
Dry matter 46.3 46.5 33.0 335
Crude protein 15.8 15.8 7.5 13.8
Acid detergent fibre 18.4 218 28.7 58
Neutral detergent fibre 309 29.1 47.1 4401
Crude fibre 13.2 140 | 205 225
ME? (MJ/kg) 12.0 12.0 11.2 9.8
Ingredients
Mauaize silage 55
Alfalfa silage - 55
Soybean meal 20 10
Ground maize 22 37
Mineral and vitamin mix* 3 3.
Total 100 100

|dry matter basis except dry matter

metabolizable energy calculated according to the National Research
Council (1988)

Yan mineral and vitamin mix was added to meet nutrient require-
ments of National Research Council (1988)
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cows remained on trial for 13 weeks from 18th January
to 18th April 1995. The first three weeks were the
adjustment period: the following eight weeks included
two experimental periods of four wecks cach.

During the adjustment period, all cows were fed the
maize dict. During the first experimental period. one
group of cows was fed the maize diet. and the other
group was fed the alfalfa diet. During the second ex-
perimental period. the cows were changed to the other
diet. The diets were offered individually in tie stalls as
total mixed rations (TMR) in two equal portions at
09:00 and 20:00 h in amounts to achieve ad libitum
intakes, and water was available at all imes. Orts were
removed for intake estimation when the cows left the
tie stalls.

The two groups of cows were allowed exercise in an
open lot without shade from 11:00 to 16:30 h and from
22:00 to 05:30 h. The cows were milked daily at 06:00
and 17:00 h.

Body condition of cows was scored measured on
a five-point scale on the first and last day of each ex-
perimental period (Lowman et al., 1976).

Sample collection and analyses

Samples of feeds were taken weekly. Samples were
dried at 65 °C, ground, and analysed for CP, acid de-
tergent fibre and crude fibre according to the methods
of the Association of Official Analytical Chemists
(1975). and for ncutral detergent fibre as described by
Van Soest and Wine (1967). The actual propor-
tion of dietary dry matter (DM) determined by toluene
distillation (Dewar and McDonald. 1961) for
maize and alfalfa silages. and at 105 °C for concen-
trates. Chemical composition of the samples is shown
in Tab. L.

Milk production was recorded for all cows at each
milking during the last two weeks of each experimental
period. Milk samples were taken at cach milking during
the last three days of each period and analysed for total
solids (TS). fat. solids not fat (SNF). CP. and lactose
using a milk analyser (Milko Scan 4000, N. Foss Elec-
tric, Hillerod, Denmark).

Blood samples were drawn from the coccygeal vein
into tubes on the last day of cach experimental period
at about 4 h postfeeding and centrifuged. Serum was
stored at =20 °C until analysis for glucose. total protein,
albumin, urea, triglycerides. cholesterol, sodium (Na),
potassium (K), calcium (Ca), phosphorus (P) and mag-
nesium (Mg). using an automated clinical chemistry
analyser (Olympus Au 560, Misaima. Japan). Sodium
(Na), potassium (K) and calcium (Ca) were determined
by Beckman lon-exchange analyser Model Synchron
EL-ISE.

Statistical analysis

Milk production and composition. DM. ME. and CP
intakes, body condition score, and blood serum compo-
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nents data were tested by analysis of ANOVA with two
factors using the Minitab statistical package (Ryan et
al., 1985). The model contained effects of cow, period
and diet. Effects were considered to be significant at
P < 0.05.

RESULTS AND DISCUSSION

Mean daily intakes of DM, ME and CP (Tab. II)
were unaffected across diets. Broderick (1985) ob-
served no difference in DMI between maize and alfalfa
silages when fed at 60% of dietary DM to lactating
dairy cows. In contrast, Grant et al. (1995) reported
that cows consumed more DM from the maize than the
alfalfa silage diets.

Mean daily milk production and 4% fat-corrected
milk (Tab. II) were 0.3 kg and 0.2 kg/day lower, re-
spectively, with the maize diet; the differences were not
significant. Milk fat content and yield, milk protein
content and yield, milk lactose, TS and SNF contents
(Tab. II) were not significantly affected when maize
silage was given to lactating cows, compared with that
of cows given alfalfa silage. Broderick (1985)
compared maize and alfalfa silages fed at 60% of die-
tary DM, reported no differences in milk yield, and
milk protein and lactose contents, but milk fat content
and yield were lower for the maize than for the alfalfa
silage diet. Grant et al. (1995) compared maize and
alfalfa silages fed 65% of dietary DM, observed no
differences in milk production, milk fat yield, and milk

protein and lactose contents, although milk fat content
was higher and milk protein yield was lower for the
maize that for the alfalfa silage diet.

Body condition score (Tab. II) was not affected across
diets. Broderick (1985) reported that body weight
gain was higher on the maize than alfalfa silage diet.

Blood serum concentrations of glucose, total pro-
tein, albumin, urea, triglycerides, cholesterol, Na, K,
Ca, P, and Mg (Tab. III) were not significantly affected
between maize and alfalfa silages. Broderick
(1985) reported that concentrations of urea and glucose
in blood plasma were higher with feeding maize than
alfalfa silage diet.

CONCLUSIONS

Results from this research show that DMI, milk pro-
duction, milk composition, body condition score and
blood components were not significantly affected be-
tween maize and alfalfa silages when fed at 55% of
dietary DM to lactating dairy cows. Alfalfa silage is
comparable to maize silage for milk production.
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I1. Averagy dry matter intake, milk production and composition on the two diets

Diets Level
maize alfalfa SED of significance

Intake
Dry matter (kg/day) 18.7 18.9 0.58 NS
Metabolizable energy intake (MJ/day) 2244 226.8 7.82 NS
Crude protein intake (kg/day) 3.0 30 0.43 NS
Milk production (kg/day)
Actual milk yield 245 248 1.88 NS
4% FCM yield 238 24.0 1.67 NS
Fat yield 093 0.94 0.34 NS
Protein yield 0.77 0.75 0.29 NS
Milk composition (%)
Total solids 12.63 12.54 0.41 NS
Fat 3.81 3.79 0.22 NS
SNF 8.82 8.75 0.27 NS
Protein 3.14 3.02 0.31 NS
Lactose 498 5.05 0.24 NS
Body condition score 3.2 3.0 0.31 NS

SED = standard error of the diferences
FCM = fat-corrected milk

SNF = solids not fat

NS = no significant
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I11. Concentrations of metabolites and mineral elements in blood serum of cows fed the two diets

fhem Diets o ch\‘pl
maize alfalfa SED ofxignificante
Metabolites
Glucose (mg/100 ml) 534 50.2 5.69 NS
Total protein (g/100 ml) 8.3 8.0 0.51 NS
Albumin (g/100 ml) 34 34 0.22 NS
Urea (mg/100 ml) 25.0 224 216 NS
Triglycerides (mg/100 ml) 154 148 1.67 NS
Cholesterol (mg/100 ml) 1811 197.3 9.35 NS
Mineral elements (mg/100 ml)
Na 310.3 318.6 4.11 NS
K 17.2 17.6 0.81 NS
Ca 9.3 9.6 0.48 NS
P 6.3 5.8 0.33 NS
Mg 24 23 0.21 NS

SED = standard error of the differences
NS = no significant
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INFORMATION INFORMACE

VETERINARY MEDICINE IN TODAYS WORLD

ZVEROLEKARSTVI V DNESNIM SVETE

A. Holub

ABSTRACT: Present veterinary medicine is the result of a global scientific effort. Unknown are ideological or national
barriers. However, the conditions for its realization vary from country to country with a changing clientele as well. The
number of farm animals is increasing, as well as interest in the health of animals not in the care of man. There are about
600 000 veterinarians in the world, globally unevenly distributed. Relatively speaking, the least are in areas with greater
agricultural population, and the most. in societies of the postindustrial age. In recent years many regions of the world have
been going through an avalanche of changes. Even though the concepts of these consequences to the health care of animals
far from agree, the direction of veterinary responsibility is shifting from public to private sector. In this regard the care of
animal health on an international, national or regional level has been repeatedly analyzed and intricately evaluated from the
early '80s. A generally accepted policy has been that in the care of animal health both sectors, public and private, play a
significant role. However, under discussion are their relative proportions which differ in various parts of the world. The
market is increasingly permeating into health care. In our country up to now the critical break in the development of veterinary
medicine has not been objectively evaluated. We are still too concerned with the past, passing on disinformation, persisting
in old dogmas and moss-grown myths. The way into a world of new priorities and the hierarchy of values in today's turbulent
times is uneasy, all the more to be tentaciously sought.

veterinary medicine; todays world; new priorities

ABSTRAKT: Soucasné¢ veterinarni I¢kafstvi je vysledkem globdlniho védeckého usili. Neznd ideologické ¢i statni bariéry.
Podminky jeho realizace se viak v riaznych zemich lisi. Méni se i jeho klientela. Pocet hospodaiskych zvifat roste. TéZ zdjem
o zdravi zvifat, Ktera v péci clovéka nejsou, stoupd. Veterinaiu je na svété asi 600 000, jejich globdlni rozdéleni je vSak
nerovnomérné. Relativné nejméné je jich v oblastech, kde jsou agrirni spoleenstvi poletnd, nejvice ve spoleénostech postin-
dustridlniho véku. Cetné oblasti svéta prochdzeji v poslednich letech lavinou zmén. | kdyZ se nazory na jejich dasledky pro
péci o zdravi zvifat zdaleka neshoduji, vesmés sméfuji k posouvani veterinarnich odpovédnosti ze sektoru vefejného do
soukromého. V této souvislosti se péce o Zivo€iiné zdravi na drovni mezindrodni, ndrodni ¢i regiondlni od pocitku osmde-
satych let opakované zevrubné analyzuje a komplexné hodnoti. Obecné pocala byt pfijimana zasada, Ze v péci o zdravi zvifat
hraji vyznamnou roli oba sektory, vefejny i soukromy. Diskutuje se vSak jejich vzajemny pomér, ktery je v riznych ¢astech
svéta rozdilny. Péci o zdravi v3ak stdle vic a vic prostupuje trh. U nas dodnes nebyl kriticky. zlomovy vyvoj zvérolékarstvi
objektivné vyhodnocen. Jesté se prili§ ohlizime za minulosti. Zustavame pfi hlasani dezinformaci, setrvavame pfi starych
dogmatech a u om3elych myti. Cesta do svéta novych priorit a hierarchie hodnot je v dnednich turbulentnich ¢asech nesnadna.
O to dpornégji je ji tfeba hledat,

zvérolékafstvi; soucCasnost; nové priority

ZIVOCISNY SVET, LIDE A VETERINARNI
MEDICINA

Veterinarni medicina je Iékarstvim, které se zabyva
zdravim vSech Zivoc¢isSnych druhi mimo clovéka
(WHO. 1975). Odhaduje se, Ze pocet Zivocisnych dru-
ha dosahuje na svété az paldruhého milionu. Jsou do
nich zatfazovany miliardy a miliardy Zivych tvora. Zna-
me je pramilo. Nevime, jak funguji. co potfebuji, zda
Jich pribyva ¢i ubyva, kolik je jich ohroZeno, kolik jich
nendvratné mizi a co pro lidstvo znamenaji. Pfedstavuji
obrovitou, bezbiehou, tajemnou klientelu.

Vet. Med. - Czech, 42, 1997 (8): 243-248

Néco vice je nam znamo jen o tvorech, ktefi s nami
koexistuji tésnéji. Nékteré obratlovee totiz Clovék pre-
vzal do své péce, domestikoval je. Stali se mu zdrojem
VyZivy, surovin i uZitné energie, pracovni silou. Tvoii
zaklad odvétvi oznacovaného jako Zivocisna vyroba.

Jsou mu Zivotnimi souputniky. Jsou pokladani za
jeho movity majetek. Proto vime, kolik jich je. Pocty
téch vertebratu, ktefi slouzi lidské vyzivé, béhem druhé
poloviny tohoto stoleti prudce rostly. Napfiklad skotu
pribylo od konce Ctyficatych a zacatku padesatych let
do roku 1977 o0 98,4, ovci 0 30,7, koz o 39,7 a prasat
dokonce 0 1178 % (Holub, 1975, 1978, 1989). Ten-
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to trend pokracoval bez vétSich zmén 1 v osmdesatych
a devadesatych letech: zvlast prudky byl u ptaka, kura,
kachen a krocanu (FAO, 1988, 1995).

Vysledkem tohoto vyvoje je, Ze v roce 1994 dosa-
huje globalni pocet skotu jedné a ¢tvrt miliardy. Jen
néco méng, pres jednu miliardu, je ovcei, 1€mer devét
set miliont prasat, pres Sest set milion koz, téméi dva-
nact miliard kurd atd. (FAO, 1995) - tab. I. Jejich kon-
tinentalni rozdéleni je nerovnomérné: napi. v Asii se z¢
svétového stavu chova vie nez devatendct dvacetin bu-
voli a vic nez polovina prasat, ale jen necela tretina
skotu, ovei a néco pres Ctvrtinu koni. Vyrazné anomal-
né jsou rozmisténi krocani; téméf Ctyfi pétiny se jich
chovaji na americkych kontinentech (FAO, 1995).

Naproti tomu druhy a kategorie zvifat, které jsou
zdrojem uzité energie, svou Cetnost v poslednich deka-
dach prilis neménily. Zvysil se jen stav mul, vic nez
o ¢tvrtinu; jejich podil na kategorii taznych a transport-
nich zvifat byl vSak maly. Ostatnich pfibylo o necelou
desetinu; osli dokonce ubylo. Souvisi to se skute¢nosti,
7e dlouhodoba tendence k prechodu na jiné energetické
zdroje se projevuje nejen v oindustrializovaném zemé-
délstvi Severni Ameriky a Evropy (Holub, 1989;
Spedding. 1996). Celkovy vykon taznych zvirat
svéla dosahoval v polovin¢ osmdesitych let 112 GW;
pii polnich pracich v rozvojovych zemich ¢ini stéle jes-
t&¢ kolem 35 GW, tedy asi tolik jako pfikon tamnich
traktortt (K e mp. 1987). Tazna zvifata tudiz zustavaji
rozhodujicim produkénim faktorem malych rolnika Al-
riky. jizni Asic a Latinské Ameriky i naddle (Smith,
1990); v tropech a subtropech jsou to piedevsim rumi-
nanti (Lawrence a Smith, 1988;: O'Neil,
1989; Mattewman a Dijkman, 1993: Pear-
son a Dijkman. 1994), v mirnych pasmech 1 ko-
n¢, muli a oshi (Peréz aj., 1996).

Svét obyva témér 6 miliard lidi. Jejich globalni roz-
déleni je vsak zcela nerovnomérné. Nejlidnatéjsi je
Asie (59.2 %) a Afrika (12,3 %); Ziji tam (¢méf (i
ctvrtiny svétové populace (tab. I1).

Jesté vice se Nisi jednotlivé kontinenty velikosti ag-
rarnich spolecenstvi, které jsou svym zivotnim slohem
na zemédélstvi zeela zavislé. S hospodaiskymi zviraty
koexistuji zvIast tésné. Jejich podil na globdlni popula-
ci dosahuje 43.4 %. Nejpocetnéjsi jsou v Asii a Africe,
kde Zije pres devét desetin agrarni svétové populace
(tab. III).

Zdravi zivocisné fise svéta, a prostiedkované i lidi.
profesné strdzi nevelka skupina odborniku, zvéroléka-
fi. Jsou organizovani razné, ale vesmés tak, Ze svou
¢innosti mohou vyvolavat dalekosahlé zmény s drama-
tickymi, i ekologickymi dusledky (Holub, 1989,
1990, 1997).

Jejich pocet postupné roste. Donedavna byl odhado-
van na pal milionu (Holub, 1968, 1989). Novéji jich
FAO, OIE a WHO (1995) vykazaly vice (tab. IV).
Mnohé, byt méné lidnaté. staty vSak vyzadané podkla-
dy neposkytly FAO vcas a nebyli zaregistrovini vete-
rindii ze Spolecenstvi nezavislych stitt, kde jich puso-
bi na 60 000 (Kouba, 1995, 1996). Skutecny pocet
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1. Svétove stavy hospodaiskych zvifat (tisice)
(FAO-OIE-WHO. 1995)

Skot 1 287 911
z toho dojnice 225 502
Buvoli 149 287
Kon¢ 58 015
Muli a osh 58 727
Velbloudi 18 819
Ovee 1 086 733
Kozy 609 434
Prasata 875 360
Kuri 12 009 164
Ostatni drubez 154 273
1. Pocet obyvatel svéta (usice)
(FAO, 1995)
a b
Afrika 708 285 12,6
Severni a Stredni Amerika 448 973 8.0
Jizni Amerika 314 465 5.6
Asie 3 333 188 59.2
Evropa 505 502 9.0
Ocednie 28123 0.5
Byvaly SSSR 288 362 5.1
Celkem 5 630 240 100,0 |

a = populace celkova
b = pomérné rozdéleni populace (%)

velerinafit svéta nyni nepochybné presahuje 600 000
(Kouba, 1995, 1996).

Zvérolékaii jsou ve svété rozdéleni nerovnomérné
také, ale jinak nez zvifata, lidé a rolnici. Ve svétadilech
obyvanych deviti desetinami zeméd¢lskych spoleen-
stvi svéta neni ani polovina poctu vykazovanych vete-
rinara — v Asii 38,6 %, v Africe 8,6 % (AVMA, 1994;
FAO-OIE-WHO. 1995; Eurovetguide, 1996 Gehr-
ke, 1996) — tab. IV.

Jestlize vztahneme pocet veterinaia na lidskou po-
pulaci, globdlné pfipadd na jednoho veterindie asi
11 000 osob, v Asii a Africe je to zhruba o polovinu
vice. v Severni. Stfedni a Jizni Americe naopak asi
o polovinu méné; v Evropé a Ocednii jeSt¢ méné.
o dvé tietiny (tab. V).

Z obdobného propoCtu na agrarni spoleCenstvi vy-
plyva, Ze na kontinentech, kde je jejich podil nejvétsi,
v Asii a Africe, pripadd na jednoho veterindre tiiatii-
cetkrat az pétatficetkrat vic rolnika nez v Ocednii a Ev-
ropé (tab. V).

Prevedeme-li stavy zvifat na dobytéi jednotky — DJ
(tab. VI) — jsme si védomi askali této transformace —
pfipada jich na jednoho obyvatele nejméné v Asii.
V Jizni Americe a v Ocednii je to nékolikandsobné vic.
Vztahujeme-li DJ na obyvatele v zemédélstvi, jsou me-
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111, Pocet zemédelského obyvatelstva svéta (tisice)
(FAO, 1995)

V. Potet obyvatel na jednoho vykazovaného veterindie
(FAO. 1995; FAO-OIE-WHO, 1995)

a = zemédélskd populace
b = pomérné¢ rozdéleni zemédélské populace (%)
¢ = podil zemédélské populace na populaci celkové (%)

IV. Pocet vykazovanych veterindfi svéta
(AVMA, 1994: FAO-OIE-WHO, 1995; Eurovetguide, 1996, Ge-
hrke. 1996)

a b

Afrika 44 569 8.6
Severni a Stfedni Amerika 84 437 16.2
(z toho USA) (71 866)

Jizni Amerika 50 584 9,7
Asie 201 053 38,6
Evropa 132 012 254
(z toho zemé EU bez Portugalska) | (124 878)

Oceanie 7 605 1.5
Celkem 520 260 100,0

a = vykazany pocet veterindii
b = pomérné rozdéleni veterinaia (%)

zikontinentalni rozdily jeSté vétsi. Naproti tomu na jed-
noho vykazovaného veterinafe kontinentalni diference
v DI jiz tak velké nejsou (tab. VII).

SOUCASNE SVETOVE TRENDY V PECI O ZDRAVI
ZVIRAT

Soucasné veterinarni Iékarstvi je vysledkem global-
niho védeckého usili. Nezna ideologické ¢i statni ba-
ricry (Holub, 1994). Podminky jeho realizace se v8ak
v ruznych zemich hsi.

Ve viech zemich svéta, bez ohledu na to, zda maji
centralné planované Ci trzni hospodarstvi, je organicky
vdzano na zpusob souziti lidi a zvifat, tedy i na tech-
nologie Zivoci¢né vyroby. Veterindrni medicina a zoo-
technika jsou tésné propojeny. Nékdy je Ize od sebe jen
tézko rozhsit. Proto jsou logicka a nanejvys opravnéna
doporuceni FAO, WHO i pracovniki Svétové banky,
ze dobfe pripraveny veterinarni Iékaf musi mit plné
znalosti vSech oblasti, které se tykaji zvifat nemocnych
1 zdravych: je praktikujicim patologem i fyziologem.
Skutecnost, ze jsou v zivociSné produkci aktivné anga-
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a b c a b

Afrika 412777 | 169 | 583 Afrika 15 892 9 262
Severni a Stfedni Amerika 54 298 2.2 12,2 Severni a Stfedni Amerika 5317 634
Jizni Amerika 67 265 28 | 214 Jizni Amerika 6217 1133
Asie 1836 180 | 752 | 55,1 Asie 16 579 9133
Evropa 36 574 1.5 7.2 Evropa 3829 277
Ocednie 1 985 0.8 7.1 Ocednie 3 698 261
Byvaly SSSR 37 532 1.5 13,0 Celkem 10 822 4 696
Celkem 2443 074 | 100,0 434

a = populace celkové
b = populace zemédé&lska

VI. Pocet dobyttich jednotek (DJ) svéta (tisice)
(FAO. 1995: FAO-OIE-WHO, 1995)

Afrika 260 414
Severni a Stfedni Amerika 249 848
Jizni Amerika 321 022
Asie 865 236
Evropa 180 404
Ocednie 51125
Celkem 2093 355

Dobytéi jednotka (DJ):

u koni, mul a osli = 1.40

u skotu a buvoll (po piihlédnuti k pfedpokladané struktufe stada:
dojnice 20 % a DJ = 1,0, telata 10 % a DJ = 0,45, ostatni chovny
i zirny skot 70 % a DJ = 0,85) = 0,84

u velbloudu = 1.00

u prasat (po obdobném vypoctu jako u skotu) = 0,20

u ovci a koz = 0,1

u dribeze = 0,03

VIIL. Pocet dobyt¢ich jednotek (DJ) svéta piipadajicich na jednoho
obyvatele, na jednoho obyvatele v zemédélstvi a na jednoho veteri-
nire

(FAO, 1995; FAO-OIE-WHO, 1995)

a b (s
Afrika 0,37 0.63 5 843
Severni a Stiedni Amerika 0.56 4.00 2959
Jizni Amerika 1.02 4.77 6 346
Asie 0,26 1,04 4 304
Evropa 0,36 493 1 367
Ocednie 0,02 25,76 6723
Celkem 0,37 0.86 4024

a = DJ na jednoho obyvatele
b = DJ na jednoho obyvatele v zem&dé&lstvi
¢ = DJ na jednoho vykazovaného veteriniie

Zovani 1 pracovnici jiného odborného profilu, pozici
veterindrnich 1ékafi neméni a nesniZuje potiebu jejich
rozhledu 1 v chovatelstvi (Cockrill, 1964; Holub,
1968, 1989; Schillhorn van Veen a de
Haan, 1995).



Intenzita a efektivnost Zivoci¥né vyroby se v ruz-
nych oblastech svéta nejen razni, ale jeji systémy
a technologie se méni a vyvijeji. Tim se pro uplathova-
ni zvérolékaistvi vytvareji diferencované podminky
(Holub, 1989).

Navic ¢etné oblasti svéta prochazeji v poslednich le-
tech lavinou zmén. Je to nejen politicky a ckonomicky
pierod vychodni Evropy a byvalého Sovétského svazu,
ale téz nové obchodni vztahy v GATT, zmény vladnich
podpor v zemich OECD, zmény v Latinsk¢ Americe,
v Africe, zvIaste omezeni vladnich rozpocti v souvis-
losti s ckonomickou restrukturalizaci, nové nazory na
vyvoj pomoci zemim tietiho svéta atd.

Vedle toho za¢inaji do zvérolékarstvi pronikat i bio-
technologie — produkce specidlnich proteint, vakcin,
enzymu, bioinzenyrovanych zvirat atd.

Jeho soucasti se viak nové stavaji nebyvalé ekolo-
gické aspekty produkce potravin. Jejich realizace zatim
neni piili§ uspésna. Ruzna podpurna opatieni totiz Cas-
to vedla jen ke zvySeni vyroby na trhu té¢zko uplatni-
telnych komodit, k neziadoucim prebytkam, a ne k po-
sileni dlouhodobé udrzitelnosti. k ekologické unosnosti
agrarnich produkcnich systéma.

Zivocisny svél, jeho vyrobni systémy a produkéni
jednotky, jsou stile vic interpretovany v pojmech cko-
logickych a toto pojeti poc¢ina ovlivhovat manazerské
rozhodovani (Holub, 1990; Humble, 1996). Ag-
riarni politika viad je prehodnocovina.

[ kdyZ sc nazory na feseni problému dnesni veteri-
narni mediciny zdaleka neshoduji, vesmés sméfuji
i k posouvini odpovédnosti ze sektoru veiejného na
soukromy (Schillhorn van Veen a de Haan,
1995).

V (¢to souvislosti se péce o zdravi zvifat na urovni
mezindrodni, narodni ¢i regiondlni od pocatku osmde-
satych let opakované zevrubné analyzuje a komplexné
hodnoti. Obeené pocala byt pfijimana zasada, Ze v péci
o zdravi zvifat hraji vyznamnou roli oba scktory. statni
i soukromy. Diskuse se pak soustieduje na jejich vza-
jemny pomér, ktery je v ruznych castech svéta rozdil-
ny: napf. v Africe a na azemi byval¢ho SSSR dominuje
sektor statni (tab. VIII). Toho je piedevsim ticha tam,
kde trh selhivi, kde ze sluzby profituje cela spolecnost,
napf. z kontroly potravin, tlumeni nakaz, nebo kde se
ocekavaji vyznamné vedlejsi, druhotné acinky, napfi.
pii povinnych ockovacich kampanich (Umali aj.,
1992; Leonard, 1993; Gross, 1994; Schill-
horn van Veen a de Haan, 1995).

V zemich EU a v USA dominuje scktor privatni.
Neni tomu tak viude. Nicméné trend pfesunu veterinar-
nich sluzeb ze sektoru verejného do soukromého se
v nejnovéjsi dobé projevuje v globdlnim méritku
(tab. IX). Typickym prikladem je klinickd veterinarni
medicina, chovatelské sluzby, zasobovini I¢ky a nékte-
ré sluzby laboratorni (rozbory krmiv, diagnostické testy
atd).

Péci o zdravi wdiz stale vic a vic prostupuje trh.
Mentalita zaloZend na obchodni bilanci je vSak v pii-
mém protikladu k tradi¢nim rysim altruismu, které sta-
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VIIL Veiemy a soukromy sektor péce o zdravi zvirat v ruznych
oblastech svéta
(Schillhorn van Veen a de Haan. 1995)

Klinicka | Vyroba Prode) Prodej
Oblast 5 Fri :

Cinnost vakein vakein Ieku
Afnka v/s v v/s vis
Evropa S vis vis s
Severni Amerika s s S B
Byvaly SSSR v v v S

s = sektor soukromy
v = sektor verfejny

IX. Podil soukromych veterinarnich praktiku na jejich celkovem
poctu v roce 1989 a 1991 (%)
(Schillhorn van Veen a de Haan. 1995)

1989 1991
Stiedni Vychod 28.3 26.8
Severni Afrika 78 )
Subsaharska Afrika 15.0 19.6
Severni Amerika 74.0 T84
Stredni Amerika 40.6 312
Jizni Amerika 447 459
Oceinie 67.6 78.9
Zapadni Evropa 273 491
Vychodni Evropa 0.3 259
Asie 259 3.6

ly u zaklada péce o zdravi vsech, i s lidmi koexistuji-
cich zivocisnych druhit (Dunlop a Williams.
1996: Holub, 1996a, b).

Pro svét byznysu je dnesni zvérolékarstvi nadéjnou
oblasti podnikini s nemalym obratem. nevelkymi in-
icemi. pijatelnymi riziky a s potencidlem velkych
ziskl. Sveédectvim tohoto déni je posun k novym vaz-
bam a propojenim mezi klienty. veterinifi. farma-
ceutickym pramyslem. vyrobei biopreparata, zdravot-
nich pomucek a zafizeni az po biotechnologické
korporace. Vztah mezi zvérolékafem a pacientem Ci je-
ho majitelem, klientem. dfive osovy. nyni slabne (Sil-
verman, 1974 Starr 1982: Ainsworht,
1983; Wohl, 1984; Cook, 1994). Tento trend je
patrny i u nis (Celeda, 1995; Hera. Kocman
a Cupera, 1996 — osobni sdéleni). Reakce vefejnos-
ti na tyto zdvazné jevy je prekvapivé mirnia. Odborna
veterinarni literatura pak tento vyvoj témér nekomen-
tuje nebo se k nému piipojuje.

Producentum farmak a dalSich zdravotnickych po-
tieb nejde pochopitelné jen o obecné dobro., byt se sna-
zili o tom verejnost presveédcit sebevic. Jejich cilem je
¢o nejvetsi obrat kapitalu. Proto vynakladaji daleko vie
prostiedka na propagaci a na reklamu nez na vyzkum:
mimochodem, v USA je to ¢istka vyssi, nez na piipra-
vu nové generace Iékaru. na veskeré medicinské stu-

dium (Cook, 1994).
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V této souvislosti potencidlni investofi pfipominaji,
7e by se statni instituce mély méné soustfedovat na
technické vykony (vakcinace, inseminace atd.); vice by
se mély koncentrovat na vytviteni prostredi. jez by
bylo rozvoji soukromych iniciativ pfiznivé. Veterindrni
sluzby se totiz pii feSeni problému zdravi tradi¢né kon -
centruji na technické nebo logistické problémy a méné
dbaji o politicky subsektor a o stanoveni priorit nebo
zpracovani realistickych plénd Cinnosti. Pak jsou
mnohdy zaskoCeny technickymi a ekonomickymi fak -
tory (Durning a Brought, 1991).

Zduraznuje se, ze by si vefejny veterindrni sektor
mél pfi zménach sméfujicich k privatizaci i nadale po-
drzet vyznamnou roli ve facilitaci, stimulaci a zabezpe -
covani kvality produkce, napf. v monitorovini sluZeb,
v inspekei zafizeni, provozi a vstupu, v registraci 1éka.
To oviem produkei neusnadiiuje. Spide ji omezuje, coz
pak nc¢kdy vede k obchézeni predpisi a nafizeni, ke
korupci, k nedostatecné kontrole vynakladanych pros -
tfedkl a u vyrobca ke snizovani schopnosti soutéZit.
V EU se veterinarni sluzby harmonizuji. Vysokou prio -
ritou se stala spole¢na veterinarni legislativa (Bendi -
xen, 1996; Holub, 1995, 1997). Z toho vsak vzni -
kaji problémy. Toto snaZeni, dlouhodobé prospésné,
muZe totiz byt v daném Case, v konkrétnich ekonomic -
kych podminkach v zemich smé&fujicich do EU nékdy
tézko plnitelné ¢i nevyhodné. Dochazi i ke zneuzivani
informaci (dédictvi, které nyni komplikuje shromazdo -
vani dat o zivoc¢i§né vyrob¢ a veterinarni mediciné ve
vychodni Evropé a ve Spolecenstvi nezavislych stata).
Projevuji se téZ tendence nedbat financné slabSich vy -
robe.

Proto tlaky na posuny a zmény ve veterindrnich
kompetencich nardazeji na odpor i u postizenych profes -
nich skupin. V celé Evropé a ve Spolecenstvi nezavis -
lych statd nasobi problémy skutecnost, Zze programy
péce o zdravi zvifat tam maji velkou tradici. Tamni
veterindii pak svou novou roli redefinuji a transferuji
do privitniho sektoru méné snadno.

Perioda totdlni vefejné péce o zdravi jednotlivych
hospodéiskych zvirat, kterou stat nejen dozoruje, ale
t¢z provadi, pomalu konci i v rozvojovych zemich. Po -
stupné ji ve stale vy3Si mife nahrazuje veterinarni akti-
vita vykondvana soukromé, ale Casto i primo hrazena
samotnymi vyrobci, rolniky. Na né a na jejich organi -
zace je stale vic a vic pfesunovano financovini sluzeb
drive verejnych. Navic vSak vladni organy nebyvaji
schopny kvalitni pé¢i o zdravi zvifat zabezpecit (A n -
teneh, 1984; de Haan a Nissen, 1985; Schill-
horn van Veen a de Haan, 1995). Proto se
hledaji nova feseni. Neni to jednoduché.

Veterindrni aktivity totiZz nelze v tietim svété, v ze-
mich se svébytnymi typy koexistence lidi a zvifat za-
kldidat na paradigmatech Zivocisné produkce EU
a USA. Musi se zohlediiovat mistni produk&ni systé -
my, vetn€ uZitné energie zvifat v dopravé, v produkci
kazi, ale i chlévské mrvy atd. Pak se nelze divit, Ze se
projevuje tendence preferovat alternativni postupy.
Statni organy jsou pomijeny a obchiazeny. Klienti se
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uchyluji k paraveterinarnim sluzbam, k fuSeram. Jsou-
li poplatky za kontrolu hygienické nezavadnosti a kva -
lity potravin piili§ vysoké, buji stinova ekonomika se
skrytymi trznimi kanaly, utajovanymi porazkami atd.

Globdln¢ se nepochybné sméfuje k reorganizaci fi-
nancovani péce o zdravi i u zvitat. V Zivocisné vyrobé
by mél byt kone¢nym kritériem Gspéchu promén vete -
rindrniho sektoru kvalitnéjsi, levnéjsi a bezpedngjsi
produkt, vyrabény v souladu s produkénimi moznostmi
prostredi, jeho udrzitelnosti, pohodou zvitat i socialni -
hosmiru (Schillhorn van Veen a de Haan,
1995). V budoucnosti bude v Zivo¢i§né vyrobé ziejmé
tieba zvérolékara, ktefi budou s to se podilet 1 na
ochrané ekosystému a na dusledng¢)Si kontrole kvality
a bezpecnosti zivoc¢isnych komodit. V tomto kontextu
Jisté bude tieba fesit otazku miry spojeni veterinarnich
instituci s vefejnym zdravotnictvim, zemédélstvim
a organy ochrany Zivotniho prostiedi.

ZAVER

Cesta, po niz Ceska veterinarni medicina putuje. je
mnohem del3i a klikatéjsi, nez si mnozi predstavovali
a pripoustéji. V atmosfére ivah o novych realitiach své -
ta je pro nds nepochybné tizivym nedostatkem objek -
tivni analyza jejiho stavu, moznosti a perspektiv. Proto
Je nutné jen litovat, ze dodnes nebyla kriticka, zlomova
faze vyvoje Ceského zvérolékarstvi objektivné vyhod -
nocena. Nebyly ani vytyéeny cile, jichz by se mélo
dosahnout. Jednim ze startovnich krokt takového roz -
boru by mélo byt srovnani naseho mysleni a kondni
s veterindrnim dénim ve svété,

Mame-li v globalni soutézi obstit. je nutné¢ upustit
od prilisn¢ho ohlizeni se za minulosti (Holub
a Baranyrova, 1996), rozejit se s hlasinim dezin-
formaci, byt byly odivany do sebelakavéjsich slogant.
zbavit se starych dogmat a omgelych myti, bofit staré
administrativni bariéry a nebudovat nové, byt by vypa -
daly sebeatraktivnéji, ale ve své podstaté byly prosto -
duché, naivni, s novymi sméry vyvoje neslucitelné,
a proto ve svych dusledcich zahubné (Holub , 1996¢).

Neni a nebude to snadné. Cesta do svéta novych
priorit a hierarchie hodnot je v dnesdnich turbulentnich
casech obtizna a zdlouhava. Musi byt trvale hledana,
nalézana a upravovina.
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POKYNY PRO AUTORY

Casopis uvefejiuje pivodni védecké price. kritkd sdéleni a vybé-
rové i pichledné referaty, tzn. price, jejichz podkladem je studium
literatury a které shrnuji nejnovéjdi poznatky v-dané oblasti. Prace
jsou uvefejioviny v CeStiné, slovenstiné nebo anglictiné. Rukopisy
musi byt doplnény kratkym a rozsifenym souhrnem. Casopis zvefej-
fiuje i nazory, postiehy a pripominky ¢tendft ve formé kurzivy, glosy.
dopisu redakci. diskusniho pfispévku. kritiky zasadniho ¢lanku apod..
ale i zkuSenosti z cest do zahranici. z porad a konferenci.

Aultofi jsou plné odpovédni za pavodnost price a za jeji vécnou
i formalni spriavnost. K praci musi byt pfiloZeno prohliseni o tom, Ze
price nebyla publikovina jinde.

O uveiejnéni price rozhoduje redakéni rada casopisu. a to se zfe-
telem Kk lektorskymm posudkim. védeckému vyznamu a pfinosu a kva-
Iné prace. Redakee prijima price imprimované vedoucim pracoviité
nebo price s prohladenim viech autord, Ze se zvefejnénim souhlasi

Rozsah pivodnich praci nema presihnout 10 stran psanych na stro-
ji véetné tabulek, obrazki a grafa. V prici je nutné pouzivat jednotky
odpovidajici soustavé mérovych jednotek SI.

Rukopis mi byt napsin na papife formatu Ad (30 radek na strinku,
60 whozu na fadku, mezi fadky dvojité mezery). K rukopisu je vhodné
prilozit disketu s textem price, popi. s grafickou dokumentaci pofize-
nou na PC s uvedenim pouzitcho programu. Tabulky, grafy a fotogra-
fiec se dodavaji zvIast. nepodlepuji se. Na viechny piilohy musi byt
odkazy v textu

Pokud autor pouzivd v prici zkratek jakéhokoliv druhu, je nuiné,
aby byly alespoit jednou vysvétleny (vypsany), aby se pfedeslo omy-
lam. V ndzvu price a v souhrnu je vhodné zkratek nepouzivat.

Nizev price (titul) nema pfesiahnout 85 thozi a musi dat presnou
predstavu o obsahu price. Jsou vylouceny podtitulky ¢lanku.

Kritky souhrn (Abstrakt) musi vyjadiit viechno podstatné, co je
obsazeno v prici. a ma obsahovat zakladni Ciselné daje veemné sta-
tistickych hodnot. Nema prekrocit rozsah 170 slov. Je tieba. aby byl
napsin celymi vétami, nikoliv heslovité.

Rozsifeny souhrn praci v ¢estiné nebo slovensting je uverejnovan
v anglictiné, mély by v ném byt v rozsahu cca -2 strojopisnych stran
komentovany vysledky price a uvedeny odkazy na tabulky a obrizky.
popf. na nejdileZitéjsi literdrni citace. Je vhodné jej (vé
price a klicovych slov) dodat v anglicting, popf. v ¢eStiné ¢i sloven-
§tiné jako podklad pro pfeklad do anglictiny

Literirni pfehled ma byt kritky. je tfeba uvidét pouze citace
majici uzky vztah k problému. Tato dvodni ¢ist pfindsi také informa-
ci. pro¢ byla price provedena.

Metoda se popisuje pouze tehdy, je-li pivodni, jinak postacuje
citovat autora metody a uvadét jen pripadné odchylky. Ve siejné ka-
pitole se popisuje také pokusny material a zpusob hodnoceni vysled-
ka.

Vysledky tvorii hlavni ¢ast prace a pii jejich popisu se k vyjidfeni
kvantitativnich hodnot diva prednost grafim pred tabulkami. V tabul-
kich je tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
¢ast by neméla obsahovat teoretické zivéry ani dedukee. ale pouze
faktické ndlezy

né nizvu

Diskuse obsahuje zhodnoceni price. diskutuje se 0 moznych nedo-
statcich a vysledky se konfrontuji s tdaji publikovanymi (pozaduje
citovat jen ty autory, jejichz price maji k publikované prici blizsi
vziah). Je pfipustné spojeni v jednu kapitolu spolu s vysledky

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

Klicovi slova maji umoZnit vyhledini price podle sledovanych
druha zvifat, charakieristk jejich zdravotniho stavu, podminek jejich
chovu, litek pouzitych k jejich ovlivnéni apod. Jako klicova slova
neni vhodné pouzivat terminy uvedené v nadpisu price.

Na zvladtnim listé uvadi autor plné jméno (i spoluautori), akade-
mické, védecké a pedagogické tituly a podrobnou adresu pracovisté
s PSC, ¢islo telefonu a faxu, popf. e-mail.

Podrobné pokyny pro autory lze vyzidat v redakei.

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

INSTRUCTIONS FOR AUTHORS

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

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

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

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

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

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

Abstract. It must present information selection of the contents and
conclusions of the paper. 1t is not a mere description of the paper. It
must present all substantial information contained in the paper. It shall
not exceed 170 words. It shall be written in full sentences. not in form
of keynotes and comprise base numerical data including statistical
data.

Introduction has 1o present the main reasons why the study was
conducted, and the circumstances of the studied problems should be
described in a very brief form. This introductory section also provides
information why the study has been undertaken.

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

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

In the section Results. which 1s the core of the paper. figures and
graphs should be used rather than tables for presentation of quantita-
tive values. A statistical analysis of recorded values should be sum-
marized in tables. This section should not contain either theoretical
conclusions or deductions, but only factual data should be presented
here

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

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

Key words should make it possible 1o retrieve the paper on the
basis of the animal species investigated, characteristics of their health.
husbandry conditions, applied substances, etc. The terms used in the
paper title should not be used as keywords.

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

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