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Editorial

Dear readers,

For forty-two years, you have been given an opportunity of reading original scientific
papers or professional articles and information from the field of animal husbandry science,
research and farming practice in the professional periodical Zivoc&isnd vyroba. The periodical
Zivocisnd vyroba has won its permanent readership not only in the Czech Republic and in
Slovakia, but also in foreign countries. The good reputation is not built by tradition only, but
also by the high standard of published papers, language used and other formal characteristics
(journal size, layout and form of regular information on the cover, professional classification
of papers and their formal structure). The periodical is recorded in the prominent world
database Current Contents, and in other professional and scientific databases.

The periodical Zivocisnd vyroba, in which scientific papers in the Czech and Slovak lan-
guages only with summaries in foreign languages were published previously, has become
a journal with an increasing proportion of papers written in English, and accordingly the
periodical impact factor has been growing, which has made the journal rank among the thirty
renowned professional periodicals in this field throughout the world. It has happened so in
spite of the partly local nature of this periodical, making it more difficult to get among the
absolutely top animal husbandry periodicals of the world. Great improvement of the quality
of our periodical has been achieved in recent years, particularly thanks to the efforts of the
professional and efficient international board of editors including the editor in chief. Taking
into account the structure of the board of editors (18 experts from seven countries) and the
increasing number of papers of other than Czech and Slovak origin, it is possible to consider
the periodical Zivocisnd vyroba as an international one.

The above described development and overall genesis of this periodical have suggested that
the present name of this periodical is not apt any longer in formal, language and subject
terms. Therefore the board of editors have decided to change the name. The new name is
CZECH JOURNAL OF ANIMAL SCIENCE since this issue (1/1998) while the original name
ZIVOCISNA VYROBA is maintained on the first page of the cover in a less conspicuous form
to preserve the continuity of the periodical and to make the readers orientation easier. The
meaning of the new name will permit to publish the results of applied and basic research at
a somewhat larger professional scale as well as it will help include the journal among the
scientific periodicals with similar names and subject-matters.

Dear readers and authors of scientific papers, I believe that you will understand this
change and other small ones motivated by our efforts to improve the quality of this periodical
and its availability at an international scale. I am also convinced that you, researchers and
authors of original scientific papers, will avail yourselves of an opportunity to publish your
good papers written in English in this periodical. You will contribute not only to the improve-
ment of its standard but also you will ensure the rapid and worldwide publicity of your
research work.

Ing. Vit Prokop, DrSc.

Board of Editors Chairman

of the periodical

CZECH JOURNAL OF ANIMAL SCIENCE
(Zivocisnd vyroba)
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VidZeni ¢tendri,

jiZ CtyFicet dva let mdte moZnost na strdnkdch védeckého Sasopisu Zivocisnd vyroba sledo-
vat vysledky puvodnich védeckych praci i odborné staté a informace z oblasti zootechnické
védy, vyzkumu i odborné praxe. Casopis Zivolisnd vyroba si za tu dobu ziskal stabilni okruh
Ctenditi nejen v Ceské republice a na Slovensku, ale predevsim v zahranici. K renomé ¢aso-
pisu nestaci jen tradice, ale i kvalita publikovanych praci, pouZivany jazyk a Fada formdlnich
ndleZitosti (formdt, uspofdddni a forma nezbytnych informaci na obdlce Casopisu, odborné
tFidéni praci a jejich formdlni struktura). Casopis je evidovdn v prioritni svétové databdzi
Current Contents a v celé fadé dalSich odbornych a védeckych databdzi.

Casopis Zivoéisnd vyroba, v némZ byly diive publikovdny védecké prdce jen v estiné a slo-
venstiné s cizojazycnymi souhrny, se stdvd stdle vice Casopisem s rostoucim podilem anglicky
psanych praci a roste tak i impact factor casopisu, ktery v posledni dobé posouvd casopis
mezi tricitku renomovanych védeckych cCasopisi na svété v tomto oboru. Je tomu tak presto,
Ze casopis md logicky Cdstecné lokdIni charakter, coZ znesnadriuje jeho dalsi posun do abso-
lutni Spicky. svétovych védeckych zootechnickych casopisi. Presto se v poslednich letech po-
daril vyrazny posun v kvalité naSeho casopisu, na némz md zdsluhy pfredevsim odborné i pra-
covné kvalitni mezindrodni redakcni rada vcetné vedouci redaktorky casopisu. Prdvé
s ohledem na strukturu redakcni rady (18 odbornikil ze 7 zemi) a ndstup publikovanych pract
jiné nez Ceské a slovenské provenience chdpeme cCasopis Zivo&isnd vyroba jako casopis me-
zindrodni.

Uvedeny rozvoj a celkovd geneze Casopisu zpiisobily, Ze soucasny ndzev casopisu prestal
vyhovovat z hlediska formdlniho, jazykového i obsahového. Z téchto divodii se redakcni rada
rozhodla zménit ndzev casopisu. Od tohoto Cisla (1/1998) je ndzev casopisu CZECH JOUR-
NAL OF ANIMAL SCIENCE s tim, Ze piivodni ndzev ¢asopisu ZIVOCISNA VYROBA ziistane
pro zachovdni kontinuity a lep$i orientaci Ctendrii v méné vyrazné podobé na prvni strdnce
obdlky. Vyznamovy ekvivalent nového ndzvu jednak dovoli publikaci vysledkii aplikovaného
i zdkladniho vyzkumu v ponékud $irSim odborném spektru, jednak se casopis zacleni do Fady
védeckych Casopisii s obdobnym ndzvem a ndplni.

Vérim, vdZeni CtendFi a autori védeckych praci, Ze prijmete s pochopenim tuto, ale i dalsi
drobné zmény, které jsou motivovdny snahou o dal$i zvyseni kvality naseho ¢asopisu i o jeho
lep3i mezindrodni Citelnost. VEFim také, Ze vyuZijete moznosti publikovat své kvalitni pFispévky
v anglictiné v naSem Casopisu. PFispéjete tak nejen ke zvySeni iirovné naseho casopisu, ale
zajistite si také rychlou a svétovou publicitu vysledkii vasi védecké prdce.

Ing. Vit Prokop, DrSc.

predseda redakéni rady casopisu

CZECH JOURNAL OF ANIMAL SCIENCE
(Zivoé&isnd vyroba)
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EFFECTS OF SORBENTS DURING ORGANOPHOSPHATE
INTOXICATION IN SHEEP !

UCINOK SORBENTOV PRI INTOXIKACII ORGANOFOSFATOM
U OVIEC

G. Kovad, P. Reichel, H. Seidel, P. Mudroni

University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: Effects of zeolite and active charcoal during organophosphate VX intoxication in sheep were studied. In the
first group of experiments zeolite was given to experimental sheep at a dose of 2 g/kg b.w. followed (after 20 min) by oral
administration of organophosphate. After the organophosphate doses of 80, 41 and 33 pg/kg b.w. all of the animals died. In
animals treated with 33 pg/kg b.w. of the organophosphate and zeolite, higher cholinesterase activities were observed
(experimental group AChEsg, = 19,4%, BuChE;q;, = 17,6%, control group AChE;q i, = 15.1%, BuChE;q i, = 5,7%),
despite the deaths of all animals. Protective effects of zeolite were observed in sheep at the poison doses of 26 pg/kg b.w.
(experimental group AChE,gp,. - 24,1%, BuChEug,. = 36,7%; control group AChE,gy,. - 2,7%, BuChEy,, = 25,4%) and
21 pg/kg b.w. (experimental group AChEgq i, = 38.1%, BuChEgq i, = 50%: control group AChEgyin = 15.3%, BuChEggnin

=14.9%: P < 0.01 and P < 0.05, resp.). In the second group of experiments, organophosphate was given to sheep at a dose
of 33 pug/kg b.w. mixed with 20 g of zeolite. The decrease in cholinesterase activities in the experimental animals was rather
slow. In one sheep that survived, the cholinesterase activities on 21st day reached nearly the initial values (AChE = 104%,
BuChE = 89.7%). In the third group of experiments, organophosphate was administered to sheep at a dose 33, 66, and 131
pg/kg b.w. mixed with 20 g of the active charcoal — Norit A. All animals treated with Norit A survived and showed only
moderate decrease in cholinesterase activities (Fig. 1, 2).

sheep; organophosphate; intoxication; sorbents: effects

ABSTRAKT: V experimente sme sledovali a¢inok zeolitu a aktivovaného Zivo¢isneho uhlia pri intoxikdcii oviec organofos-
fatom — litkou VX (O-etyl-S-/diizopropylaminoetyl/-ester kyseliny metyltiofosforitej). V prvej skupine experimentov bol
zeolit aplikovany v davke 2 g/kg Z.h., 20 minit pred perordlnym podanim organofosfitu. Po davkach 80 pg a 41 pg
organofosfatu/kg Z.h. vietky zvieratd uhynuli. Po podani litky VX v davke 33 pg/kg Z.h. aktivita cholinesteriz v prvych
30 min (pokusna skupina AChE;gni, = 19,4 %, BuChE;gnin = 17,6 %, kontrolnd skupina AChE;gn:, = 15,1 %, BuChE3g s

= 5,7 %) experimentu bola vy33ia u zvierat oSetrenych zeolitom aj napriek thynu zvierat. Ochranny ucinok zeolitu bol
pozorovany tak v smere vyvoja aktivit cholinesteraz, ako aj v preZiti niektorych zvierat oSetrenych zeolitom pri diavkach
26 pg/kg Z.h. (pokusna skupina AChE.g, = 24,1 %, BuChEg, = 36,7 %; kontrolnd skupina AChEug, = 2,7 %, BuChE,g,
=254 %) a 21 pg/kg Z.h. (pokusna skupina AChEg, nin = 38,1 %, BuChEggy,in = 50 %: kontrolnd skupina AChEgg;i, =
15,3 %, BuChEgy,i, = 14,9 %; P < 0,01, resp. P < 0,05). V druhej skupine experimentov bol organofosfit aplikovany ovciam
v divke 33 pg/kg Z.h., zmieSany s 20 g zeolitu na zviera. Pokles cholinesterdzovej aktivity u zvierat oSetrenych zeolitom bol
pomalsi a u zvierata, ktoré preZilo experiment na 21. defi, boli zistené takmer vychodzie hodnoty (AChE = 104 %, BuChE
= 89,7 %). V tretej skupine experimentov bolo pouZité aktivované Zivoli¥ne uhlie — Norit A v divke 20 g/zviera spolu
s organofosfiatom aplikovanym v mnoZstve 33, 66 a 131 pg/kg Z.h. VSetky zvierata oSetrené Noritom preZili experiment
a preukdzali len mierny pokles aktivity cholinesterdz (obr. 1 a 2).

ovce; organofosfat; intoxikdcia; sorbenty; G¢inky

INTRODUCTION ditions for organophosphate intoxications of accidental,

professional or suicidal character (Bajgar, 1985). The

Organophosphates are of considerable importance in
national economy. In agriculture they play an important
role in protection of animals and cultured plants. Al-
though the organophosphates exhibit lower occurrence of
environmental residues, their general toxicity is higher
(Kovac&, 1994). Their general availability creates con-

CZECH J. ANIM. SCI., 43, 1998: 3-7

effect of organophosphates is the inhibition of acetyl-
cholinesterase within the nervous system. Subsequent cu-
mulation of toxic levels of endogenous acetylcholine in
the nervous system is manifested by muscarine and nico-
tine effects, and altered function of central nervous sys-
tem (Moretto, Johnson, 1987).



Organophosphate metabolism in mammals is similar-

to that in insects. Toxic compounds can be absorbed
through any way and the rate of absorption is influ-
enced by composition and solubility of these com-
pounds. They are metabolised mainly by oxidation and
esterase hydrolysis. Metabolic' end-products are elimi-
nated through the urine and faeces (Ni§tiar et al,
1984). Young, fatigued, and stressed or hypothermic
animals are the most susceptible to organophosphate
intoxication (Piskac& et al., 1985).

Regarding the simple therapeutic and preventive
methods that are important also in organophosphate in-
toxication, the aim of this work was to study effects of
oral administration of clinoptilolite and active charcoal
on organophosphate intoxication in sheep.

MATERIAL AND METHODS

Organophosphate — VX substance (O-ethyl-S- /2-di-
isopropylaminoethyl/-ester of methylthiophosphonic
acid) and zeolitic tuff from NiZny Hrabovec were used.
The zeolite contains 60-65% of clinoptilolite with cat-
ion-exchange capacity 0.86 meq/g (particle size:
< 0,045 mm 99,68%; 0,045-0,063 mm 0,26%; 0,063—
0,1 mm 0,06%). Chemical composition of the tuff was
as follows: SiO, 69,22%, MgO 0,75%, TiO, 0,18%,
K50 2,48%, Al,05 14,33%, Na,0 0,97%, CaO 3,40%,
As and Pb < 0,001%). The experiments were done in
merino sheep, body weight (b.w.) of 30-35 kg.

In the first group of experiments, the experimental
animals were given zeolitic tuff at the dose of 2 g/kg
b.w. with 200 ml of drinking water orally via the oe-
sophageal tube. Approximately after 20 min, the or-
ganophosphate was administered by the same route at
the doses of 80 (2 experimental/2 control animals),
41 (2/2), 33 (2/2), 26 (4/4), and 21 (4/4) pg/kg b.w.

In the second group of experiments, the organophos-
phate (31 pg/kg b.w.) was mixed with the zeolite
(2 g/kg b.w.) and administered orally (4 experimental/2
control animals).

In the third group of experiments, the animals were
given active charcoal — Norit A — at the dose of
20 g/animal orally together with the organophosphate at
the doses of 33.(4/2), 66 (3/1), and 131 (2/1) pg/kg b.w.

The control animals received only the organophos-
phate without clinoptilolite.

Blood samples were collected at 0, 15, 30, 60, 90,
and 120 min, 24, 48, and 72 hr, and 7, 14, and 21 day
after the intoxication. Erythrocytary acetylcholi-
nesterase (AChE E.C.3.1.1.7) and plasmatic butyryl-
cholinesterase (BuChE E.C.3.1.1.8) were estimated
colorimetrically (Bene§ et al., 1981). Acetylcholi-
nesterase activities are expressed as average values and
standard deviation (Zs) in mmol/l and percentage (%).
The activity of 100% represents the activity at the be-
ginning of the experiment. The activities in the experi-
mental and control groups were compared by Student’s
t-test.

RESULTS

In the first group of experiments animals treated
with 80 and 41 pg/kg b.w. of organophosphate died
between 30 min and 6 hr, without any dlfferenceq in
cholinesterase activities.

At the dose of 33 ug/kg b.w. the control animals
died after 4 and 6 hr, while the experimental animals
after 6 hr. Lower inhibition of cholinesterases in the
experimental group, (experimental group AChE;q,in =
19.4%, BuChE;;i, = 17.6%, control group AChE4q, .

= 15.1%, BuChE;, i, = 5.7%) is suggesting protective
effects of the zeolite within the first 30 min (statistically
significant difference in BuChE activities, P < 0.05).

At the dose of 26 pg/kg b.w. (Tab. I) the enzyme
activities were higher in the experimental group (ex-
perimental and control group AChEsi;, = 54.2% and
48.9%; AChEggin = 9.5% and 6.9 %; AChE,y,, =
9.4% and 4.4%, BuChE,4;,. = 10.7% and 5%; AChE g,
= 24.1% and 2,7%; BuChE,g;,, = 36.7% and 25.4%,
respectively). In the control group 3 animals died after
6 hr, one sheep died after 7 days. In the experimental
group 2 sheep died after 6 hr, one after 48 hr. One
experimental sheep survived with activities of AChE
61.80% and BuChE 99.70% on 21st day (Tab. I).

At the dose of 21 pg/kg b.w. all animals survived
except one control sheep. In the experimental animals
treated with zeolite the AChE activities were signifi-
cantly higher after 30 and 60 min (experimental group
AChE3pin = 56.2%; AChEgy:, = 38.1%: control
group 30.8% and 15.3%, resp.; P < 0.05 and P < 0.01).
Activities of BuChE in the experimental group were
significantly (P < 0.05) higher after 30, 60, and 90 min
of the experiment (Tab. II).

In the second group of experiment, after adminis-
tration of the organophosphate mixed with zeolite all
animals died except one experimental sheep. Decrease
in cholinesterase activities was smaller in the experi-
mental group compared with the controls (experimental
group AChEsnin = 56.6%, AChE3gin = 22.6%,
AChEggin = 7.0%, AChEggi, = 6.5%; control group
AChE | 5in = 49.5%, AChE3g i = 15.1%, AChEggin
=4.3%, AChEggin = 4.6%). In the sheep that survived
the experiment, the cholinesterase activities on 21st day
were almost the same as at the beginning of the experi-
ment (AChE, 4 = 104%, BuChE,; 4 = 89,7%) (Tab. III).

In the third group of experiments with the use of
Norit A and organophosphate at the dose of 33 pg/kg
b.w. all animals survived with significantly lower inhi-
bition of cholinesterases. In the experimental group
ACHhE activity 88.40% after 60 min was recorded com-
pared with 4.30% in the control group (P < 0.01;
Fig. 1). Similar activities were determined also for
BuChE (70.70 and 13.00%, resp., P < 0.01). The con-
trol animals died.

At the dose of 66 pg/kg b.w. of organophosphate the
control sheep died after 4 hr with a significant decrease
in both cholinesterases. In the experimental group
smaller inhibition of cholinesterases was recorded with

CZECH J. ANIM. SCI., 43, 1998: 3-7



1. Average values of AChE and BuChE activities (tmol/l) in sheep blood after administration of 26 pg of the organophosphate per kg b.w.
(experimental group — 2 g of zeolite/kg b.w.)

AChE AChE BuChE BuChE
Time control group experimental group control group experimental group
(4 sheep) (4 sheep) (4 sheep) (4 sheep)
X s % X s % x s % x s %
min 0 92,94 +2.36 100.0 93.51 +3.41 100.0 6.22 +0.13 100.0 6.10 +0.52 100.0
15 45.45 | *2.80 48.9 50.70 +9.48 542 294 +0.21 473 2.94 +0.46 48.2
30 2723 | #3.34 29.3 30.06 | £5.83 321 1.43 +0.29 23.0 1.56 +0.20 25.6
60 11.55 | #4.58 124 10.44 +3.31 1.2 0.73 +0.51 1.7 0.35 +0.23 57
90 6.45 | *1.43 6.9 8.85 +2.04 9.5 0.49 0.16 79 0.57 +0.14 9.3
120 2.88 +1.65 3.1 4.30 +2.03 4.8 0.50 +0.11 8.0 0.33 +0.01 54
hr 4 5.50 | +0.13 6.0 3.81 +0.73 4.1 0.53 +0.05 8.5 0.39 +0.42 6.4
6 5.67 +1.08 6.1 4.37 +1.43 4.7 0.27 +0.11 43 0.32 +0.11 5:2
24 4.08 44 8.75 +4.36 9.4 0.31 5.0 0.65 10.7
48 248 27 22.50 +1.26 24.1 1.58 254 2.24 36.7
72 3.11 33 23.22 248 2.48 39.9 3.02 495
day 7 29.64 319 27.48 294 4.18 67.2 4.39 72.0
14 43.44 46.5 5.99 98.2
21 57.80 61.8 6.08 99.7
3 sheep died after 6 hr, 2 sheep died after 6 hr, 3 sheep died after 6 hr, 2 sheep died after 6 hr,
and | after 7 days and | after 48 hr and | after 7 days and | after 48 hr

AChE - acetylcholinesterase; BuChE - butyrylcholinesterase

II. Average values of AChE and BuChE activities (Lmol/l) in sheep blood after administration of 21 pg of the organophosphate per kg b.w.
(experimental group — 2 g of zeolite/kg b.w.)

AChE AChE BuChE BuChE
Time control group experimental group control group experimental group
(4 sheep) (4 sheep) (4 sheep) (4 sheep)
x 5 % x s % x s % £ s %

min 0 99.98 [ +1.55 | 100.0 | 96.60 | *4.62 | 100.0 767 | +0.76 | 100.0 742 | +1.64 | 100.0
15 70.75 | +5.01 706 | 7030 | #5.47 72.8 538 | +0.83 76.0 6.46 | *1.79 87.1
30 30.77 | 4930 308 | 5431 | 863 562" | 243 +0.53 37 5.18 +2.13 69.8"

60 1528 | +4.59 153 | 3678 | +6.92 381" 114 | 2029 14.9 371 +2.00 50.0

90 1494 | +6.84 149 | 1611 | #3.23 16.1 064 | +0.17 83 280 | *1.57 37.7°
120 6.36 | +2.20 64 | 1604 | +4.47 166 | 091 | #0.20 119 | 224 | +1.36 30.2
hr 4 412 | +1.46 4.1 792 | +2.86 82 | 043 | 011 5.6 124 | 20.70 16.7
6 541 | 117 5.4 553 | +2.22 57 | 066 | 0.14 8.6 117 | #0.61 15.8
24 2235 | +2.49 224 | 1390 | #3.87 14.4 173 | #0.16 226 | 240 | 2147 323
48 20,00 | +6.06 200 | 19.13 | 370 198 | 333 | 2066 | 434 | 436 | +1.43 | ‘588

72 33.56 | +0.78 33.6 3221 +2.87 333 4.39 +0.94 57.2 5.00 +1.70 67.4
day 7 41.04 +1.38 41.0 43.86 19.18 454 5.32 +0.53 69.4 8.22 +4.13 110.8
14 52.26 | #2.55 52.3 57.66 | +3.83 59.7 6.09 +0.29 79.4 8.82 +3.90 118.9
21 56.64 +0.46 56.7 66.24 +7.06 68.6 5.01 +2.05 65.3 9.07 +3.47 122.2
| sheep died after 6 hr | sheep died after 6 hr

AChE - acetylcholi 1se; BuChE — butyrylcholi ise; P <001, " P <005

the lowest activity of AChE after 4 hr (43.50% of the continuous increase in cholinesterase activities. After
initial activity, Fig. 2), and BuChE after 24 hr 21 days, the activities near the initial values were ob-
(39.40%). The experimental animals survived with  served (AChE = 92.9%, BuChE = 91.3%).
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II1. Average values of AChE and BuChE activities (tmol/l) in sheep blood after administration of 33 ug of the organophosphate per kg b.w.

(experimental group — 20 g of zeolite/animal)

AChE AChE BuChE BuChE
Time control group experimental group control group experimental group
(2 sheep) (4 sheep) (2 sheep) (4 sheep)
% s % x 5 % x $ % x s %
min 0 96.50 +4.80 100.0 94.68 +4.49 100.0 491 +0.08 100.0 7.75 +0.13 100.0
15 47.75 +0.09 49.5 53.61 | £10.94 56.6 242 +0.04 49.3 3.97 +0.93 51.2
30 14.57 | £11.62 15.1 21.39 +5.92 22.6 0.28 +0.08 57 1.58 $0.41 204"
60 4.18 +1.86 43 6.63 +1.63 7.0 0.64 +0.13 13.0 0.50 +0.12 6.5
90 4.42 +0.97 4.6 6.18 +0.70 6.5 0.36 +0.13 7.3 0.45 +0.14 58
120 3.73 +0.31 39 375 +1.02 4.0 0.56 +0.04 11.4 0.60 +0.06 77
hr 4 3.88 +0.44 4.0 1.75 +0.23 1.9 0.20 +0.15 4.1 0.20 +0.06 2.6
6 4.71 49 2.00 +0.74 2.1 0.20 4.1 0.33 +0.02 43
24 9.36 +0.30 9.9 0.93 +0.03 123
48 21.84 +0.45 23.1 2.09 +0.03 27.0
72 31.92 33.7 1.88 243
day 7 36.60 38.7 4.00 51.6
14 64.30 67.9 5.38 69.4
21 98.50 104.0 6.95 89.7
2 sheep died after 4 and 6 hr B sheez:(;e;:lon::er 46 2 sheep died after 4 and 6 hr : shee[:u:ﬂeol:lon;l:.r 4.6,

AChE - acetylcholinesterase; BuChE — butyrylcholinesterase; "P <005

After administration of the organophosphate at the
dose of 131 pg/kg b.w. the control animal died within
60 min with marked decrease in cholinesterase activi-
ties. The experimental animals treated with Norit
A survived. The lowest activities of AChE (17.80%)
were observed 24 hr, and BuChE (14.20%) 6 hr after
administration of Norit A with the organophosphate.

DISCUSSION

Regarding increasing tendency in intoxications of
farm animals it is urgent to deal with the use of sor-
bents in therapy and prevention. In the literature avail-
able, there are reports on the use of active charcoal that
is able to absorb pesticides, bacterial toxins, myco-
toxins, phytotoxins, and zootoxins (Miller, 1983;
Buck, Bratich, 1986). In the recent past, several
experiments were done with sorption media binding
toxic substances in animals and humans (K-, Ag-,
H-montmorillonite, bentonite, zeolite). Sorption and
ion-exchanging capabilities of zeolites and their possi-
ble use are studied in many areas of agriculture, animal
production, water management, chemistry, and envi-
ronmental protection (Mumpton, 1984; Bartko
et al, 1983; Vrzgula etal, 1985; Kovac etal,
1988; Pond, 1993). Ni§tiar et al. (1984) adminis-
tered zeolite to rats at the dose of 1 g/kg b.w. orally

immediately before intoxication with dichlorvos. They
reported protective effect of zeolite by increasing the
survival of animals for 12 to 24 hours. This protective
effect provided time to specific therapeutic measures
(administration of atropine, oximes, etc.) MojZi§ et
al., 1986, 1994). The results presented in our work are
not so significant as the results presented by the authors
mentioned above. On the other hand, at lower doses of
the organophosphate we observed the lower percentage
of cholinesterase inhibition as well as survival of some
animals in the experimental groups. From the practical
point of view it would be advisable to use the zeolite
for supplementation of diet suspicious of organophos-
phate contamination. However, the use of active char-
coal showed excellent protective effects even in higher
doses of the organophosphate.

The results obtained after oral administration of zeo-
lite 20 min before organophosphate administration, as
well as after simultaneous administration of the zeolite
and organophosphate indicate partial protective effects
against lower doses of the poison (33, 26, and 21 pg/kg
b.w.) in sheep. The protective effect was manifested by
a smaller decrease in cholinesterase activities, and sur-
vival of some experimental animals treated with zeo-
lite. Administration of active charcoal — Norit A — re-
sulted in the survival of all experimental animals and
significantly lower inhibition of both erythrocytary
acetylcholinesterase and plasmatic butyrylcholi-
nesterasé after organophosphate intoxication.
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Z VEDECKEHO ZIVOTA

Sedmdesatiny MVDr. Jaroslava Vrchlabského, CSc.

1. ledna 1998 se doZil
v plné pracovni aktivité
a zdravi sedmdesatych
narozenin MVDr. Jaro-
slav Vrchlabsky, CSc.,
predni védecky pracov-
nik a uznavany odbornik
v oblasti hygieny a tech-
nologie masa a masnych
vyrobkda.

Jeho rodistém je Tis-
nov u Brna, kde také studoval na redlném gymndiziu.
Po ukonceni tohoto studia se zapsal na Vysokou Skolu
veterinarni v Brné, kterou absolvoval v roce 1952. Je-
ho dalgi profesni vzdélavani zahrnuje atestacni zkousku
pro vykon funkce okresniho veterinarniho lékare, post-
gradualni studium tropického zemédélstvi a lesnictvi
na VSZ v Praze v letech 1963-1964 a obhajobu kandi-
datské disertacni prace v oboru veterinarni hygieny.

Po ukonceni vysoké Skoly pracoval postupné jako
vedouci krajské laboratofe masného primyslu ve Vam-
berku a Hradci Kralové, v letech 1956-1960 jako mi-
krobiolog na SVU v Jihlavé, pak jako obvodni veteri-
nafr, okresni hygienik a posléze jako vedouci okresniho
veterinarniho zafizeni v Havlickové Brodé. Takto vSe-
stranné& odborné vybaven, s preciznimi vysledky v pra-
ci a s povésti zodpovédného a tusp&$ného vedouciho
pracovnika piesel v roce 1965 do Vyzkumného istavu
masného primyslu v Brné. Nesporné vyznamnym im-
pulzem pro jeho. védecko-vyzkumnou ¢&innost byl jed-
noroéni pobyt ve Spolkovém ustavu pro vyzkum masa
v Kulmbachu (SRN), kde pisobil jako vyzkumny pra-
covnik v mikrobiologickém oddéleni, povéieny feSe-
nim problematiky aktivity: vody v surovinach a vyrob-
cich masného primyslu.

Po dvaceti letech intenzivni a velmi uisp&$né védec-
ké prace ve VUMP piesel v roce 1985 do Vyvojového
a racionalizaéniho stfediska masného pramyslu do Pra-
hy, kde byly jeho zkuSenosti a vysledky vyzkumné ¢in-
nosti bezprostfedné vyuZivany pii centrdlnim fizeni
oboru ve stité. Neméné uspéSné bylo jeho pusobeni
v Kromérizi (1987-1991), kde zalozil a vybudoval vy-
vojové a racionalizacni stfedisko, které brzy po zaloZe-
ni produkovalo vyznamné vysledky ve vyzkumu cizo-
rodych latek v mase a masnych vyrobcich, ve vyvoji
startovacich kultur, v ovéfovani metod jakostniho tfi-

déni jateCnych zvifat aj. I po penzionovani dile inten-
zivn& pracuje — ve VUVeL jako koordinétor vyzkum-
ného tkolu, v letech 1992-1994 jako prednosta Ustavu
hygieny a technologie masa Vysoké Skoly veterinarni
a farmaceutické a v soucasné dobé jako poradce pfi
tvorbé celostatnich koncepci a legislativy a také v ob-
lasti podnikatelské.

Védecka prace jubilanta vychézela ze $ir§ich souvis-
losti a vztahl mezi zemédélskou prvovyrobou, mas-
nym prumyslem a poZadavky spotiebitelské vefejnosti.
RovnézZ Siroka spoluprace s vyzkumnymi ustavy, vyso-
kymi $kolami i s podniky masného primyslu a nespor-
né i jeho organizacni predpoklady a schopnost dovést
praci do konkrétnich a ucelnych zavéra zesilovaly
efektivnost jeho védecko-vyzkumné Cinnosti. Pro jeji
velky rozsah ji nelze popsat v jednotlivostech, nybrz
jen v hlavnich vécnych tsecich; zahrnuji jateCnou hod-
notu a kvalitu masa u skotu, prasat, ovci a hfibat, ana-
lyzu kvantitativnich a kvalitativnich ztrat u jateCnych
zvitat pfi prepravé a predporazkovém oSetieni, zasady
jakostniho tfidéni zvifat pfi ndkupu v Zivém a v mase,
vyuZiti technickych surovin (pfedev§im krve) ke krm-
nym ucéelim, vliv netradiénich krmiv, aditiv a stimula-
tord rdstu na kvalitu masa u skotu a prasat. Vysledky
byly zvefejnény ve vice nez 130 védeckych a odbor-
nych publikacich v naSich i zahrani¢nich Easopisech,
deviti kniZnich titulech a ve sbornicich ze 60 konfe-
renci a sympozii. Také byly bezprostiedné pouzity
v Cetnych Skolenich a prednaSkach pfi postgradudlni
vyuce a déle ve &tyfech piipadech patentniho fizeni
a pithlasek vynalezi. Vyznamné byly uplatnény pii
tvorbé norem a v navrzich opatfeni k objektivizaci na-
kupu jate¢nych zvifat sméfujicich k unifikaci se systé-
my EU. Neobycejnou pili a pracovni aktivitu jubilanta
dokresluje jeho dlouhodoba spoluprace se zahrani¢nimi
odbornymi &asopisy, kdy napf. ve zpravodaji vyzkum-
ného ustavu v Kulmbachu publikoval kolem 150 a pro
casopis Fleischwirtschaft napsal na 600 sdéleni a ab-
straktd z nasi i zahraniéni védecké a odborné literatury.

CeloZivotni prace MVDr. Jaroslava Vrchlabského,
CSc., je hodnocena s velkym uznanim a respektem
v Siroké odborné vefejnosti. Stavi jej mezi vyznamné
védecké osobnosti u nds i v mezinarodnich dimenzich.
Jeho pratelé a spolupracovnici mu pieji do dalSich let
neutuchajici eldn a uspéchy v préaci, pevné zdravi
a spokojenost v osobnim Zivoté,

Prof. Ing. Zdenék Zup ka, DrSc., emeritni profesor
Mendelovy zemédélské a lesnické univerzity v Brné
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VLIV UROVNE VYZIVY NA UZITKOVOST A HMOTNOST
HYBRIDNICH NOSNIC CTYR GENOTYPU

THE EFFECT OF THE PLANE OF NUTRITION ON THE PERFORMANCE
AND WEIGHT OF HYBRID LAYERS OF FOUR GENOTYPES

J. Holoubek, E. Arent, Z. Ledvinka

Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

ABSTRACT: Performance (egg production, egg weight), feed consumption and body weight were studied in four gene
combinations of laying hybrids of hens (102 — RIR x RIW, 201 - LB x RIR, 523 - slowly feathering RIR, 823 — quickly
feathering RIR) from 155th to 407th day of layer age. Three feed mixtures with different nutrient levels were used. The
highest laying intensity was observed in most genotypes receiving IT diet, while genotype 823 was an exception, as it achieved
the significantly highest laying intensity on diet P2. Feeding diet P2 with a crude protein content of 14.5% resulted in the
higher laying intensity than feeding diet P1 with a crude protein content of 16.3%. The content of thio amino acids was
approximately identical in both diets, but diet P2 had a higher proportion of lysine by 1.1 g/kg. The highest egg content was
determined in hens receiving diet P2, and also in relation to the genotype. Every genotype responded to changes in the nutrient
level of feed mixtures by different performance and body weight.

laying hen; performance of laying hybrids; nutrient level; body weight

ABSTRAKT: U &tyi genovych kombinaci nosnych hybridi slepic (102 — RIR x RIW, 201 — LB x RIR, 523 — RIR pomalu
opefujici, 823 — RIR rychle opefujici) jsme od 155. do 407. dne v&ku nosnic sledovali uZitkovost (sna¥ka, hmotnost vajec),
spotfebu krmiva a télesnou hmotnost. Ke krmeni jsme pouzili tfi krmné smési s rozdilnou nutri¢ni drovni. Nejvy33i intenzity
sna¥ky bylo dosaZeno u vétSiny genotypl pii pouZiti smési IT, vyjimkou byl genotyp 823, ktery dosdhl prikazné nejvyssi
intenzity snasky na krmné smési P2. Pfi zkrmovéni smési P2 o obsahu 14,5 % N-litek bylo dosaZeno vy3§i intenzity snasky
neZ u smési Pl o obsahu 16,3 % N latek. Obsah sirnych aminokyselin byl v obou smé&sich pfibliZné stejny, aviak ve smési
P2 byl vyssi podil lyzinu o 1,1 g/kg. Nejvy33i vajednd hmotnost byla zjilténa u slepic krmenych smési P2, a to i v zavislosti
na genotypu. Kazdy genotyp reagoval na zménu v nutri¢ni trovni krmné smési rozdilnou uZitkovosti i t€lesnou hmotnosti.

nosnice; uZitkovost nosnych hybridi; nutri¢ni droveii; télesnd hmotnost

UvVOoD

Vysledky mnoha pokusti prokézaly, Ze jednotlivi,
geneticky piesné definovani hybridi dribeZe maji pro
optimalni uZitkovost odliSné poZadavky na hlavni Zivi-
ny, ME i spektrum aminokyselin. Z tohoto hlediska
musime pfistupovat i ke vSem normam potifeby pouze
orientatné, at jiz je to CSN 46 7070, & NRC, AEC
nebo ARC. O nejednotnosti potieby aminovych kyselin
pro nosnice svédc¢i fada praci (Al Bustany, El-
winger, 1986, 1987, Harms, 1986; Kesha-
varz, 1986; Koci, 1987; Kodi etal., 1984; Til-
ler, 1992 aj.).

Rustovou kfivku kufic a nosnic, ale i snaSku vyraz-
né ovliviiuje pfedev§im obsah a spektrum bilkovin
v krmné smési (Tiller, 1992). V naSich podminkéach
se doposud exaktné neprovéfily vSechny moZnosti pro
sniZeni obsahu N-litek v krmné smési. Podnétné jsou
v tomto sméru experimentalni zavéry pokusi, ve kte-
rych byl sniZen obsah N-latek az na 11 % z obvyklych
17 % (Schutte etal., 1992; Harms, 1986 aj.).
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Kromé spektra a mnoZstvi aminokyselin u krmiv
ovliviiuje snasku i fada dalSich faktort, které pusobi
soub&Zné. Aminokyselinova potifeba miiZe zaviset jak
na vySi ME, tak i na teplot& prostiedi ¢i pfidavku bio-
stimuldtoru Jackson et al., 1987; McDonald,
1984; Belyavin, 1987; Holoubek et al., 1994;
Holoubek, 1995; Koudela et al., 1994a, b).

Na vyrazny vliv genotypu na uZitkovost slepic upo-
zornila fada autord. Holoubek (1995) uvadi, Ze sle-
pice RIR — pomalu opefujici vykazuji niZ§i intenzitu
produkce pii néastupu sndSky oproti ostatnim typim
nosnic, zpusobenou predev§im pozdéj§im pohlavnim
dospivanim.

Pii sledovani zavislosti hmotnosti vajec na genotypu
a nutri¢ni drovni zjistili Holoubek et al. (1994), Ze
na hmotnost vajec pisobi primdrné genotyp a teprve
poté nutri¢ni droveii. Na obdobnou zavislost upozoriiu-
jei Avdonin (1986 —cit. Skfivan, 1990) s tim,
Ze hnédovaje¢né nosnice maji v prvnich tfech mésicich
snasky vys§i hmotnost vajec v porovnéni s nosnicemi
bé&lovaje¢nymi. Rozdily v uZitkovosti mezi bélovajed-



nymi a hnédovajecnymi nosnicemi viak pokladé za ne-
vyznamné. Shalev (1995) porovnaval uZitkovost, té-
lesnou hmotnost, spotiebu krmiva a dal$i parametry za
poslednich tfinict let u nejrozsiten&jsich nosnych uZit-
kovych hybridi v Evropé i USA na velkych populacich
od 141 do 500 dnu véku. Béhem sledovanych let doslo
u hn&dovaje¢nych i bélovaje¢nych uZitkovych hybrida
k sniZeni thyni v dospélosti, sniZeni véku pti 50%
produkci, zvySeni snaky i hmotnosti vajec, av8ak
k poklesu spotieby krmiva jak na jedno vejce, tak na
1 kg vajeéné hmoty. Zatimco télesnd hmotnost na-
skladnénych kufic i vyskladiiovanych slepic bélovajec-
nych uZitkovych hybridi dosahuje v podstaté stabil-
nich hodnot, u hn&dovaje&nych uZitkovych hybrida
doslo k jejimu poklesu. Zarovei je nutné konstatovat, Ze
uZitkové a ekonomické parametry obou skupin jsou
v soucasné dob& vyrovnané.

MATERIAL A METODY

V nasich sledovénich jsme poufZili &tyfi rizné, gene-
ticky definované nosné hybridy z produkce Slechténi
a rozmnoZovéni dribeZe Dobienice a zjistovali jsme
jejich uzitkovost na tiech rozdilnych krmnych smésich.

K pokusu jsme pouZili tyto hybridy:

1) D 102 (kohout RIR x slepice RIW)

2) D 201 (kohout LB x slepice RIR)

3) D 523 (kohout RIR x slepice RIR — pomalu opefu-
jici)

4) D 823 (kohout RIR x slepice RIR - rychle opefujici).

Slepice byly chovany v tfipodlaZnich klecich vyro-
benych v STS Hostivice.

Pokusné nosnice jsme rozmistili do viech baterii
v hale pouze ve stfedni etdZi, abychom eliminovali roz-
dilné vlivy prostiedi a ustdjeni v hale. SloZeni a rozbor
pouzitych krmnych smési je uveden v tab. I a IL.

Uzitkovost pokusnych nosnic jsme z technickych
a provoznich divodul sledovali od 155. dne véku, tj. od
pocCitku snaSky, do véku 404 dni, tj. 9 obdobi po
28 dnech.

Piedmétem sledovéani byla intenzita snasky, hmot-
nost vajec zjiStovana vaZenim vSech snesenych vajec
vZdy v poslednich dvou dnech sledovaného obdobi,
spotieba krmiva a té€lesna hmotnost. Pro obsirnost sle-
dovani uvadime aZ finalni hodnoty.

VYSLEDKY A DISKUSE

I kdyZ jsou obecné znamy normy pro jednotlivé dru-
hy a kategorie driubeZe, ukazuje se, Ze jejich platnost je
pouze obecna a kaZzdy genotyp ma své specifické poZa-
davky na vyZivu, a na stejnou zménu ve sloZeni krmné
smési reaguje rozdilnym zptisobem.

Vysledky sledovéni intenzity snasky v zavislosti na
genotypu a nutri¢ni drovni vykazaly znacné rozdily,
které jsou dany piedevsim rozdilnymi poZadavky jed-
notlivych genotypi na mnoZstvi a spektrum aminoky-
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selin ve vazbé s metabolizovatelnou energii (Skfi-
van, 1990; Vymola, Kosaf, 1993 aj.). Nejvy&si
intenzity snasky bylo dosaZeno u vétSiny genotypii na
smési IT, vyjimkou byl genotyp 823, ktery dosahl pri-
kazné nejvysSi intenzity snaSky na krmné smési P2.
Obsah N-latek v krmné smési nebyl pro intenzitu sn4s-
ky rozhodujici.

1. SloZeni krmnych smési v % — Formulation of feed mixtures in %

Komponent' IT Pl P2
Rybi moutka? 1 - 1
Masokostni moucka® 2 = -
Kvasnice? - 2 2
Séjovy extrahovany ¥rot® 16 15.5 15.5
Kukufice® 40 54,8 22
Penice’ 25,96 16 47,8
Pgenicné otruby® 5 - -
Sueni vojt&ska’ - 1,95
Aminovitan SK Super 05 0,5 0,5
DL-MET 0,04 0,05 -
Krmna sal'? 0,2 0,2 0,2
Dikalciumfosfat'! 1,5 1 1
Mlety vipenec'? 7.8 8 8
'ingrcdient. %fish meal, *meat-bone meal, 4yeasl. 5soybcan meal,

Scorn, "wheat, *wheat bran, *dried alfalfa, " dicalcium

h L

phosp ground li

feeding salt, "

1I. Chemické analyza krmnych smési — Chemical analysis of feed

mixtures
Pokusné smés!!
IT Pl P2
185,00 158,5 147,40
N- hilky (analyzou?) 185,00 161,8 149,30
gkg! 17800 | 170,0 141,00
182,00 161,0 142,00
Priimér’ 182,50 1628 144,90
10,80 11,40 11,20
ME (;""'ym" 10,90 11,40 10,90
10,90 11,50 11,00
Primér 10,87 11,40 11,03
Hodnoly vypottené?
(ekg™)
Lyzin® 9,50 7,30 8.40
Metionin® 3.80 3,11 2,95
Cystin 3,70 2,77 2,83
Metionin + cystin 7,50 5.88 5.78
Vipnik* 34,50 31,00 31,80
Fosfor’ 7.50 7,00 7,00
Vliknina'" 43,20 42,30 44,40
'erude pmlem nnnlytu.nlly nverngc cnlcululcd valucs chme
Smethi cystine, Beal phosph Yfiber, expcnmen-

tal mixture
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111, Prim&rnd intenzita snaSky za obdobi od.155. do 407. dne v&ku v zivislosti na krmné smési a genotypu — Average laying intensity in
the period from day 155 to day 407 of layer age in relation to feed mixture and genotype

Smés' Kombinace? xts; v Diferenco promérd?

IT P2
Pl 102 76,6 + 1,573 23,275 30,40 -4,8* “45*
IT 102 81,4+ 1,136 17,007 20,90 X 0,3
P2 102 81,1+ 1,184 17,719 21,86 x x
Pl 201 78.4 + 1,336 20,034 25,54 -3.6 -0,8
IT 201 82,0 £ 1,312 19,644 23,96 X 2.8
P2 201 79,2 + 1,376 20,598 26,01 X X
Pl 523 76,7 + 1,463 21,703 28,29 -6,3"" -5.6%
IT 523 " 83,04 1,082 16,191 19,50 X 0,7
P2 523 823 + 1,232 18,266 22,20 x x
Pl 823 73,2 +2,193 32,234 44,01 -03 -6.4*
IT 823 76,2 + 2,194 32,823 43,09 X 3.4
P2 823 79,6 + 1,612 24,067 30,23 x X

. . . 3, s
'feed mixture, 2combination, *difference in means

IV. Primé&rnd hmotnost vajec za obdobi od 155. do 407. dne v&ku v zévislosti na krmné smé&si a genotypu — Average egg weight in the
period from day 155 to day 407 of layer age in relation to feed mixture and genotype

Smés! Kombinace? xts v Diference priméri’

IT P2
Pl 102 64,6 + 0,128 5,947 9,21 - -1,5%
IT 102 64.6 + 0,116 6,106 9.45 X -1,5*
P2 102 66,1 * 0,097 5,176 7,83 X X
Pl 201 62,4 0,105 5,330 8,55 03 -0,7
IT 201 62,1 0,088 4,856 7,82 X -1,0
P2 201 63,1 + 0,086 4,546 7.21 x x
Pl 523 61,8 + 0,105 5,553 8,99 -09 -0,2
IT 523 62,7 0,090 4,802 7,66 x 0.7
P2 523 62,0 0,085 4,636 7,47 X X
Pl 823 61,8 0,101 5,236 8,47 0.2 =
IT 823 61,6 £ 0,107 5,709 9,26 X -0.2
P2 823 61,8 + 0,087 4,661 7,55 X X

For 1-3 see Tab. 11

Pouzitim chud$i krmné smési P2 o obsahu cca
14,5 % N latek bylo dosaZeno vys§i intenzity snaSky
neZ pii pouZiti smési Pl o obsahu 16,3 % N-latek. Vy-
znamnou roli zde patrné sehralo zastoupeni a spektrum
aminokyselin. Metionin a cystin jsou u téchto smési
prakticky rovnomérné zastoupeny, av§ak obsah lyzinu
je u smési P2 o 1,1 g/kg vyssi (podrobnéjsi zavéry viz
tab. III). Skfivan (1990) uvadi, Ze potfeba N-latek
pro dosaZeni vysoké hmotnosti vajec je vy3si neZ pro
dosaZeni vysoké snasky. V naSem piipadé naopak niZ§i
obsah N-latek obsaZeny ve smési P2 umoZiioval nej-
vy$8i vajeCnou hmotnost, a to i v zavislosti na genoty-
pu. Ukazuje se, Ze vysoky obsah lyzinu (9,5 g/kg) je
k obsahu metioninu a cystinu (7,5 g/kg) nevhodny ve
smési IT a nepisobi piiznivé na hmotnost vajec. Po-
drobnéjsi udaje jsou uvedeny v tab. IV. Smés IT vSak

CZECH J. ANIM. SCI., 43, 1998: 9-13

vykézala nejpfiznivéjSi ukazatele ve spotfebé krmiva
jak na 1 krmny den, tak na I vejce a | kg vajetné
hmoty u vSech sledovanych genotypu. Smés P2, ktera
je z nutri¢niho hlediska ze viech pouZitych krmnych
smési nejchudsi, vykazovala ekonomickou pouZitelnost
predev§im ve vztahu konverze u viech genotypu
(tab. V).

Indikatorem vhodnosti pouZité krmné smési pro da-
ny genotyp muZe byt kromé& vykazané uZitkovosti i t&-
lesnd hmotnost pfi ukoneni sna¥ky. Hodnoty télesné
hmotnosti pouZitych origindlnich &eskych nosnych
hybridd, jak kufic, tak i slepic, jsou niZ¥i, neZ je ve
svété béZné (Shalev, 1995), ale jsou v souladu
s udaji, jeZ uvadi Zavéreéna zpriva IV. mezindrodniho
snaskového testu findlnich hybridd nosného typu slepic
(Anonym, 1996) — tab. VI a VIL.
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V. Primé&rna spotieba krmiva a vaje¢nd hmota za obdobi od 155. do 407. dne v&ku v zdvislosti na krmné smési a genotypu — Average feed
consumption and egg content in the period from day 155 to day 407 of layer age in relation to feed mixture and genotype

Smés' | Kombinace? SnﬂSkn1 hm:l:l\.':;té r:ndjec‘ \;l:flil;ﬁ“f;n;?nt:‘— e :
i ® *ke) LKD) | Dvejeet | MISE

Pl 102 38 023 64,6 12,519 121 158 2428
T 102 44 583 64,6 13,290 118 145 2,242
P2 102 45 244 66,1 13,537 123 152 2,288
Pl 201 43 164 62,4 12,355 19 152 2432
IT 201 45 481 62,1 12,851 118 143 2,305
P2 201 43 230 63,1 12,616 118 149 2,249
Pl 523 42 035 61,8 11,967 116 151 2,435
IT 523 45 892 62,7 13,152 117 141 2230
P2 523 45 151 62,0 12,887 116 141 2,261
Pl 823 39 678 61,8 11,439 114 156 2,510
IT 823 42423 61,6 11,856 114 150 2,424
P2 823 44 052 61,8 12,413 116 146 2,351

'feed mixture, combination, Jegg production in total, 4zwemge egg weight, ’egg content (average state), ‘feed consumption per, 7fecding
y
day, “egg. g kg of egg content

VI. Prim&rnd hmotnost naskladiiovanych kufic pouZitych k pokusu ve v&ku 17 tydnii — Average weight of pullets included in a laying
scheme, and used for the trial at the age of 17 weeks

Kombinace' Xt s v
102 1,33 £ 0,008 0,116 8,90
201 1,22 £ 0,011 0,110 8,99
523 1,26 £ 0,012 0,116 9,02
823 1,27 £ 0,017 0,120 9,44
Ic.‘v:)mbin;xlic:m

VIIL. Télesnd hmotnost slepic v 60. tydnu v€ku v zdvislosti na krmné smési a genotypu — Body weight of hens in the 60th week of age in
relation to feed mixture and genotype

Smés' Kombinace? X s v Ll

IT P2
Pl 102 1,89 + 0,035 0,256 13,53 -0,04 -0,25**
IT 102 1,93 + 0,030 0,236 12,21 X -0.21*
P2 102 2,14 £ 0,023 0,191 8,94 x X
Pl 201 1,78 + 0,022 0,172 9,64 -0,08* -0,08*
IT 201 1,86 + 0,028 0,227 12,18 x -
P2 201 1,86 + 0,024 - 0,193 10,36 X X
Pl 523 1,85 + 0,025 0,209 10,30 -0,13* -0.03
IT 523 1,98 + 0,027 0,213 10,76 x o,10"
P2 523 1,88 + 0,021 0,171 9,117 X X
Pl 823 1,81 £ 0,016 0,131 725 -0,08"* -0.06"
IT 823 1,89 + 0,026 0,210 11,13 x 0,02
P2 823 1,87 £ 0,024 0,201 10,76 x X

For 1-3 see Tab. IlI
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POROVNANIE PRODUKCNEHO UCINKU SKRMOVANIA
MUCOK Z MUSICH LARIEV A KUKIEL U DOSPELYCH
JAPONSKYCH PREPELIC"

COMPARISON OF PRODUCTION EFFECTS OF FEEDING MEALS
FROM FLY LARVAE AND PUPAE TO ADULT JAPANESE QUAIL

V. Chrappa, V. Sabo

Institute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri
Dunaji, Slovak Republic

ABSTRACT: Two trials were conducted on adult Japanese quail to examine the feeding of different portions of meals made
from fly larvae and pupae as aliquot replacements of fish meal in isoprotein and isoenergetic feed mixtures. A quarter and
a half of the fish meal amount were replaced by meals from fly larvae and pupae in the first trial while a third and two thirds
were replaced in the second trial (Tab. I). Both trials lasted 15 weeks (trial | from 7th to 21st week, trial 2 from 37th to 51st
week of age). One group comprised 32 quails in the first trial, and 28 quails in the second trial. Japanese quail were housed
in individual laying cages. Loose mixtures were offered ad libitum. The replacement of a quarter and a half of the fish meal
amount by meals from fly larvae and pupae did not have any greater effects on egg production in trial 1 (P > 0.05), Tab. V.
The half replacement by a fly pupae meal reduced the average egg weight by 4.9% (P < 0.01), which was reflected in
a decrease in the total production of egg contents by 5.6% (P < 0.05). Egg analysis (Tab. VI) revealed a significant decrease
in their weight when the portion of fly components was half (P < 0.05), particularly due to the lower albumen weight (P <
0.05). The feeding of fly larva meal also reduced egg-shell weight (group III) and increased the intensity of yolk color in all
experimental groups (P < 0.01). The absolute feed consumption did not change substantially. The worse feed conversion by
2.6 to 6.6% in all experimental groups could be expressed only numerically (P > 0.05). The differences in Japanese quail
live weight and mortality were not significant either. The differences in all indicators of performance (Tab. VII) were
insignificant (P > 0.05) in trial 2. The trend of worse feed conversion in experimental groups by 3.1 to 9.3% was also observed
(P > 0.05). Egg quality showed a difference in reduced weight and in reduced yolk proportion (P < 0.05). It can be stated
from the above results that meals made from fly larvae and pupae can be fed as replacements of fish meal in isoprotein and
isoenergetic feed mixtures for adult Japanese quail, making up two thirds of the fish meal amount.

feeding; Japanese quail; meals from fly larvae and pupae

ABSTRAKT: V dvoch pokusoch na dospelych japonskych prepeliciach sa skiimala moZnost &iastognej nahrady (3tvrtinova
aZ dvojtretinova) rybacej micky mickami z musich lariev a kukiel v izoproteinovych a izoenergetickych kfmnych zmesiach.
Znéaska vajec sa signifikantne nezmenila (P > 0,05). Priemerna hmotnost vajca a vaje¢nej hmoty bola signifikantne zniZena
iba u polovi¢nej nihrady rybacej micky mii¢kou z musSich kukiel (P < 0,01). V spotrebe krmiva nebol rozdiel. Aj &iastoéné
zhorSenie konverzie krmiva u vietkych pokusnych skupin (o 2,6 aZ 9,3 %) bolo len nesignifikantné (P > 0,05). Ziva hmotnost
prepelic a ich mortalita neboli ovplyvnené.

kfmenie; japonskd prepelica; micky z musich lariev a kukiel

UvVoD

Zaradenim muchy domaécej (Musca domestica L.) do
uzavretého ekosystému za tfelom spracovania exkre-
mentov japonskej prepelice — planovaného heterotrof-
ného ¢lanku v tomto systéme (Bod a etal., 1991; Sa-
bo et al., 1982), sa okrem biohumusu vyprodukuji
larvy, resp. kukly, ktoré je moZné recykliziciou opat

*  Prica bola rieSend v rimei grantu VEGA 1(4014)97.
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vyuZit ako zdroj Zivolidnych bielkovin vo vyZive pre-
pelic (Kozanek et al, 1994; Sabo et al.,, 1990).
Ich vyZivnou hodnotou za Gelom skrmovania sa za-
oberali viaceri autori (Teotia, Miller, 1974;
Straznicka, 1984 a ini).

Skrmovanim micky z muSich lariev, ako poloviénej
i celej ndhrady Zivoc¢iSnych bielkovinovych krmiv
v kimnych zmesiach u brojlerovych kur€iat, sa dosiahli
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Schéma pokusov - Trial Juyout.

Skupif\n' * Pokus? 1 Pokus 2
rybacia muitka? larvy* kukly’ rybacia miitka larvy kukly
L K 6,0 - 6.0 = =
1. ML-I 4,5 1,5 40 2,0 =
L. ML-2 3.0 3,0 2,0 4,0 =
IV, MK-I 45" = 4,0 - 2.0
V. MK-2 3,0 - 2,0 & 4,0

'group‘ Ztrial, *fish meal, *larvae, ¥ pupae

porovnatelné vysledky v ich dZitkovosti (Chrappa
etal., 1990). Chrappa etal. (1996) podavali micku
z muSich kukiel ako alikvotnu tretinovi, dvojtretinova
i celu nahradu rybacej macky v kimnej zmesi japon-
skym prepeliciam v obdobi znaSky. ZniZenie GZitko-
vosti sa prejavilo aZ pri plnej nahrade rybacej macky
muckou z musich kukiel.

Cielom préce bolo zistit a porovnat produk&ny 6di-
nok skrmovania mucok vyrobenych z musich lariev
a kukiel ako Ciastoénej nihrady za rybaciu mucku
v kfmnej zmesi dospelych japonskych prepelic na ich
uZitkovost.

MATERIAL A METODA

Urobili sa dva pokusy s dospelymi japonskymi prepe-
licami, ktorym sa skrmovali rdzne podiely micok vyro-
benych z musich lariev a kukiel ako nihrada za rybaciu
mugku v izoproteinovych a izoenergetickych kimnych
zmesiach (tab. I). Ich zloZenie je uvedené v tab. II.
Na pokus 1 sa pouzilo 160 odchovanych prepelic vo
veku 6 tyZdiiov (12. 3. 1996), ktoré sa na zéklade Zivej
hmotnosti rozdelili rovnomerne do 5 skupin po 32 zvie-
ratdch. Kfmili sa zmesami, v ktorych sa Stvrtina a po-
lovica rybacej mucky nahradila mickou z musich lariev
a kukiel. ZloZenie kimnych zmesi je uvedené v tab. III.
V pokuse 2 sa pouZilo 140 prepelic vo veku 36 tyz-
diov (8. 10. 1996), ktoré sa na zdklade predchddzajice;j
znasky rozdelili rovnomerne do 5 skupin po 28 zviera-
tach. Prepelice sa kfmili zmesami, v ktorych sa tretina
a dve tretiny rybacej micky nahradili alikvotne migka-
mi z musich lariev a kukiel. Ich zloZenie je uvedené
v tab. IV.
Prepelice boli umiestnené v individualnych znaSko-
vych klietkach. Kfmili sa sypkymi kimnymi zmesami
ad libitum. Svetelny reZim trval 17 hodin. KaZdy pokus
trval 15 tyZdiiov. :
V oboch pokusoch sa sledovali tieto ukazovatele:
a) znadka vajec - individualne dennou evidenciou;
b) hmotnost vajec - individuadlnym dennym vaZenim;
c) kvalita vajec - analyzou 50 vajec po 10. a 15.
tyZzdni znasky (v pokuse 2 aj
v 5. tyZdni);

d) spotreba krmiva — tyZdennym navaZovanim;

e) Zivd hmotnost - individudlnym vaZenim na za-
¢iatku a konci pokusu;
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1I. ZloZenie muSich lariev a kukiel (VUK lvanka pri Dunaji) — The
composition of fly larvae and pupae (VUK Ivanka pro Dunaji)

Ukazovatel! Jednotka?" ITr:iif' kh::f;gz
Voda? % 4,69 5,04
Sugina? % 95.31 94,96
N-latky* (N x 6,25) | % 48,04 56,97
SNL® % 37.85 3872
Tuk® % 21,02 15,15
CKT mg KOH 41 84
Popol” % 10,4 8,51
Vlaknina® % 7,25 13,14
Aminokyseliny”:

Asp %o 3,846 4,117
Thr % 1,800 1,890
Ser % 1,671 1,684
Glu % 6,054 5,942
Pro % 1,702 1,756
Gly % 2,008 2,431
Ala % 2,575 2,280
Val % 2,034 2,253
lle % 1,713 1,837
Leu % 4,294 4,590
Tyr % 2,426 2,440
Phe % 4,161 4,679
His % 1,299 1,527
Lyz %o 2,894 3,040
Arg % 1,697 2,003
Met % 1,081 0,959
Cys % 0,239 0,190
Minerdlne ldtky'":

Fosfor'! glkg 13,18 12,70
Vipnik 2 g/kg 17,56 13.46
Sodik'? g/kg 7,15 584
Draslik'* g/kg 18,91 14,86
Horgik!S g/kg 3,25 3,29
Med'® mg/kg 48,8 40,66
Zelezo'? mg/kg 955,1 5133
Mangin'¥ meg/kg 171,1 169,6
Zinok'? mg/kg 23008 1 4538

lindicator, “water, "dry matter, *crude protein, sdigesliblc crude pro-
tein, *fat, "ash, *fiber. “amino acids, "minerals, phosphorus, ““cal-
cium, "“sodium, otassium, Ismagnesium. I('v:oppx:r. Tiron,
"manganese, "“zinc, *’unit, ?'fly larvae, *fly pupae

CZECH J. ANIM. SCI., 43, 1998: 15-21



1I1. ZloZenie kimnych zmesi (pokus 1) — Feed mixture formulation (trial 1)

Skupina®?

Komponent' v %

LK 1. ML-1 I1I. ML-2 IV. MK-1 V. MK-2
Rybacia mutka® 6,0 45 3,0 45 3,0
Musie larvy? - 1.5 3,0 - -
Mugie kukly* - - - 1.5 3.0
S6jovy extrahovany $rot® 21,0 21,5 22,0 21,0 21,5
P¥enica® 22,7 22,2 21,7 22,7 22,2
Kukurica’ 40,0 40,0 40,0 40,0 40,0
Olej (sinegnicovy)® 3,0 30 3,0 3.0 3,0
Sol? 0,3 03 03 03 0,3
Dikalciumfosfat'? 1,0 1,0 1,0 1,0 1,0
MKP-2 1,0 1,0 1,0 1.0 1,0
Kfmny vipenec!' 4,0 4,0 4,0 4,0 4,0
DB-NP 1,0 1,0 1,0 1,0 1,0
Spolu'2 100,0 100,0 100,0 100,0 100,0
Obsah'? v g.kg™':
ME v MJ kg™ 12,03 12,02 12,00 12,03 12,02
Voda'* 106,9 106,2 105,5 106,4 105,6
N-litky's (N x 6,25) 200,2 199,5 199,2 199,4 200,3
Tuk'® 54,7 56,7 58,7 55.8 56,8
Popol '’ 96,0 95,0 94,0 94,5 93,3
Vléknina'® 39,0 40,5 41,9 41,0 433
BNLV" 503,2 502,1 500,7 502,9 500,7
Vipnik?? 25.1 24,5 239 244 23,8
Fosfor?! 8,4 7.6 73 8,1 73
Lyz 1,3 10,9 10.6 10,8 10.5
Met 3.7 3.6 35 3.6 3.5
Cys 33 33 3,2 32 32

Doplnok biofaktorov NP: vitaminy — A 20 000 m.j., D3 2 000 m.j., K 2 mg, E 30 mg, B, 2 mg, B, 7 mg, B4 mg, B,, 0,04 mg, niacin 15
mg, biotin 0,15 mg, kyselina listova 0,50 mg, pantotendt vdpenaty 12 mg, cholin-chlorid 600 mg, metionin 600 mg, kurasan 125 mg, uhli&itan

manganaty 20 mg

mgrednent *fish menl ﬂy larvae, ﬂy pupae, soybenn meal, ®wheat, com (sunﬂower) oil, “salt, "’dlcnlcmm phosphnlc
"Tash, "erude fiber, '

total, water, ~crude protein, "at,

f) mortalita — evidenciou uhynutych a vybra-

kovanych zvierat.

VYSLEDKY A DISKUSIA
Pokus 1

Zikladné vysledky tZitkovosti si uvedené v tab. V.

Znaska vajec nebola skrmovanim mi¢ky z muSich
lariev i kukiel vyraznejSie ovplyvnena. Hmotnost vajec
sa signifikantne zniZila iba u skupiny s polovi¢nou na-
hradou rybacej mi¢ky mickou z kukiel 0 4,9 % (P <
0,01), €o sa prejavilo aj v zniZenej produkcii vajecnej
hmoty o0 5,6 % (P < 0,05).

Analyzou vajec (tab. VI) sa zistilo signifikantné zni-
Zenie ich hmotnosti pri najvy$§om podiele oboch mu-
§ich komponentov, ¢o bolo najmid v désledku niZ3ej

CZECH J. ANIM. SCI., 43, 1998: 15-21

"fodder

nm'ogcn -free extract, *calcium, 2 phosphorus. group

hmotnosti bielka (P < 0,05). Pri micke z musich lariev
bola zniZena eSte hmotnost Skrupiny (III. skupina)
a zvySena intenzita zafarbenia Zltka u vSetkych pokus-
nych skupin (IL-V. skupina).

Skrmovanie micky z lariev a kukiel neovplyvnilo
signifikantne absolitnu spotrebu krmiva. Aj zhor§enie
relativnej spotreby krmiva o 2,6 % aZ 6,6 % u pokus-
nych skupin malo len numericky charakter (P > 0,05).

Rozdiely v Zivej hmotnosti (1,9—4,4 %) boli nesig-
nifikantné.

Skrmovanie musich lariev a kukiel neovplyvnilo ne-
gativne mortalitu prepelic.

Pokus 2

Zakladné vysledky uzitkovosti si uvedené v tab. VIIL
Rozdiely vo vietkych ukazovateloch GZitkovosti bo-
li nesignifikantné (P > 0,05). Je v8ak opit vidiet ten-
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1V. ZloZenie kimnych zmesi (pokus 2) — Feed mixture formulation (trial 2)

i Skupina??
Komponent' v %

. 1. K 11, ML-1 111 ML-2 V. MK-1 V. MK-2
Rybacia miicka? 6,0 4,0 2,0 4,0 2,0
Mugie larvy? - 2,0 4,0 = =
Musgie kukly* - - - 2,0 4,0
Séjovy extrahovany ¥rot® 21,0 22,0 23,0 21.5 22,0
Pienica® 22,7 21,7 20,7 222 21,7
Kukurica’ 40,0 40,0 40,0 40,0 40,0
Olej (rastlinny)* 3,0 3.0 3.0 3,0 3.0
Sol” 03 0,3 0,3 03 0,3
Dikalciumfosfat'" 1,0 1,0 1,0 1,0 1.0
MKP-2 1,0 1,0 1.0 1,0 1,0
Kfmny vépenec'' 4,0 4,0 4,0 4,0 40
DB-NP 1,0 1,0 1,0 1,0 1.0
Spolu'? 100,0 100,0 100,0 100,0 100,0
Obsah'? v g.kg™:

ME v MJ kg™ 12,03 12,01 11,97 12,02 12,01
Voda'* 106,9 106,0 105,1 106,0 105,2
N-ldtky'S (N x 6,25) 200,2 200,6 201,0 200,8 2014
Tuk'® 54,7 574 59,9 56,1 57,6
Popol 7 96,0 94,8 93,8 94,2 92,5
Vldknina'* 39,0 41,2 433 42,0 449
BNLV" 503,2 500,0 496,9 500,9 498.4
Vapnik?? 25,1 243 23,5 24,2 233
Fosfor?! 8,4 7.5 71 7.4 7,1
Lyz 11,3 109 10,5 10,8 10,3
Met 3,7 3.6 35 3.6 34
Cys 33 32 32 3.2 KN |

Doplnok biofaktorov NP: vitaminy — A 20 000 mj., D3 2 000 mj., K 2 mg, E 30 mg, B; 2 mg, B, 7 mg, B; 4 mg, B, 0,04 mg, niacin 15
mg, biotin 0,15 mg, kyselina listovd 0,50 mg, pantotendt vipe- naty 12 mg, cholin-chlorid 600 mg, metionin 600 mg, kurasan 125 mg,

uhli¢itan manganaty 20 mg

For 1-22 see Tab. 11l

denciu zhorSenia konverzie krmiva o 3,1 az 9,3 %
u vietkych pokusnych skupin (P > 0,05).

Rozdiely v analyzovanych ukazovateloch kvality
vajec sa ukazali iba v signifikantnom zniZeni hmotnosti
vajca, hmotnosti #Itka a jeho podielu u skupiny s treti-
novou nahradou rybacej mi¢ky mickou z lariev (P <
0,05).

Pri celkovom hodnoteni oboch pokusov moZno kon-
Statovat, Ze znasSka vajec nebola vo vSetkych skima-
nych podieloch musich micok signifikantne ovplyvne-
na. Je to v silade s pracou autorov Chrappa
a Sabo (1996), v ktorej sa u micky z musSich kukiel
znaska signifikantne zhor$ila aZ pri celej nahrade ryba-
cej micky. MenSie rozdiely v hmotnosti a kvalite vajec
mohli vyplyniit z rozdielneho veku prepelic v jednotli-
vych pokusoch. Zhor$enie konverzie krmiva u pokus-
nych skupin, i ked len nesignifikantné, sa zistilo
v oboch pokusoch a bolo opit v silade s predchidza-
juicou pricou.
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Na zaklade sihrnného hodnotenia ziskanych vysled-
kov moZno konstatovat, Ze micky vyrobené z musich
lariev a kukiel moZno skrmovat ako alikvotnu az dvoj-
tretinovd nahradu rybacej macky v izoproteinovych
a izoenergetickych kfmnych zmesiach dospelych ja-
ponskych prepelic.
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V. Utitkovost prepelic (pokus 1) — The performance of Japanese quail (trial 1)

Skupina®

Ukazovaterl! Jednotka? I. II. 1. V. V.
K ML-1 ML-2 MK-1 MK-2
ks 93,1 93,3 1943 93,5 92,8
S.D. 13 1.3 09 11 13
y i 100,0 100,2 101,3 100.4 99,7
Zn#i¥ka vajec* % 88,7 88,9 89,8 89,0 88,4

g 950,7 924,4 9333 9229 897,9*
S.D. 15,5 12,4 11,6 15,2 14,7
i 100,0 97.2 98,2 97,1 94.4
g 10,2 9.9 9.9 9.9 97t

Hmotnost vajca’ S.D. 0,1 0,1 0,1 0,1 0,1
i 100,0 97,1 97,1 97,1 95,1

g g 2311 2312 21399 2379 2323
"f;“]“;:’tbe“cm S.D. 46.4 68.6 743 65.8 60.2
i 100,0 100,0 103,8 102,9 100,5

) g 2 446 2 509 2 586 2 587 2 607
::T;g:vajec" S.D. 583 783 94,8 66.9 65,5
i 100.0 102,6 105.7 105,8 106,6
g 162,2 159,1 155,0 158,5 156,4
Ziva hmotnost” S.D. 3.5 2,7 25 2,9 3,0
i 100,0 98,1 95,6 97,7 96,4

Mortalita'" g 3 2 0 0 -
% 9,4 6,3 0,0 0,0 6,3

*P < 0,05 P < 00!

lindicator, 2unit, Jgroup, 4egg production, segg weight, Sfeed, 7per quail, Rper 1 kg of eggs, live weight, "'monnli(y

VI. Analyza vajec (pokus 1) — Egg analysis (trial 1)

Skupina®
Ukazovater' Jednotka® L L. 1. v. V.
K ML-1| ML-2 MK- MK-2
R —— g 103" 10,1°" 10,0° 10,1%° 10,08
i 100,0 98,1 97.1 98,1 97.1
e g 5.8 5. 5,5 56" 55°
i 100,0 94,8 94.8 96.6 94,8
Hiok? g 32 33 33" 3.2° 32!
i 100,0 103.1 1031 100.0 100,0
skrupina® g 1,3 1,3% 1,284 1.3 1.3
i 100,0 100,0 97.1 100,0 100,0
B % 56,3 544 55.0 554 55,0
i 100,0 96.6 97.7 96.6 97.7
Hok” % 311 327 33,0 317 320
i 100,0 105,1 106,1 1019 1029
Skrugina® % 12,6 12,9 12,0 129 13,0
i 100,0 102.4 95.2 1024 103.2
e 77.9% 77.8% 772 78.4° 78.2°
i 100,0 99,9 99.1 100,6 1004
e 154 154 15,8* 154 14,9°
i 100,0 100,0 102,6 100,0 96.8
Fwem 38t 42" 45¢ 45¢ 4,5¢
i 100,0 110,5 1184 118.4 1184

Nerovnaké pismena: malé - P < 0,05, velké — P < 0,01
Types of letters: small — P < 0.05, capital — P < 0.01

'indicator, 2unit, *group, *egg weight, of this: “albumen, "yolk, "shell, *propoportion, “shape index. ''albumen index, "?yolk color

CZECH J. ANIM. SCI., 43, 1998: 15-21
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VII. Uzitkovost prepelic (pokus 2) — The performance of Japanese quail (trial 2)

Skupina®

Ukazovatel! Jednotka® L I I v. \'A
K ML-1 ML-2 MK-1 MK-2
ks 92.8 90.2 924 91,0 90.3
s.D 11 15 1.8 1.8 2.4
i 100,0 97.2 99.6 98.1 97.3
Zniska vajec* % 88,4 85,9 88,0 86.7 86,0
g 967.6 916.4 963.8 9460 935.5
S.D. 12,6 17.0 25,0 246 27,5
i 100,0 94,7 99.6 97.8 96,7
e 103 10,1 104 10,4 104
Hmotnosf vajca’ S.D. 0,1 0,1 0,1 0.1 0,1
i 100.0 98,1 101,0 101,0 101,0

st g 2 680 2 668 2730 2769 2769
n;".";:’e Selied? S.D. 54,0 736 57.8 70,6 70,6
i 100,0 99.6 101,9 103,3 103,3

o g 2732 2885 2870 2986 283
i 1 e S.D. 315 857 80,0 121.6 99,0
i 100,0 1056 105,1 109.3 1037
- g 172.5 169,1 1733 171.0 1740
f;":ngi’;‘:’k‘:,".s(): S.D. 3.1 38 3.6 32 26
i 100,0 98,0 100,5 99,1 100,9
g 170,7 1742 178.8 178.4 1772
Zivi hmotnost’: S.D. 2.9 44 3,5 3.9 2,2
na konci'? i 100,0 102,1 104,7 104.5 103,8
% 10,7 14.3 0,0 3.6 7.1

Vsetky rozdiely si nesignifikantné (P > 0,05) - All differences are insignificant (P > 0.05)
For 1-10 see Tab. V; ''at the beginning, '%at the end

VIII. Analyza vajec (pokus 2) — Egg analysis (trial 2)

Skupina®
Ukazovatel" Jednotka? I 11 I11. V. V.

K ML-1 ML-2 MK-1 MK-2

a b i ab i
] .5 . %

Hemotmost vajeat g 10,6 10.1 10 104 10,5
i 100,0 95,3 99,1 98,1 99,1

5.6" 54" 56" iS5t 5.6"

Z toho®:  bielok® B . 5 6
i 100,0 96.4 100,0 98.2 100,0

ok’ g 36" 33° 35" 35" 3.5

i 100,0 91,7 97,2 97.2 97.2

Skrupina® g 14" 14" 14" 14" 14"

i 100,0 100.0 100,0 100,0 100,0

¢ 8" 534" 33" 529"
Podid: bietoxh % 52,8 3.4 53,3 52,9 531
i 100,0 101,1 106,9 100,2 100,6

sltok” % 34,1° 328" 33.4% 34,0 339"

i 100,0 96,2 97.9 99.7 99.4

— % 13,1 13,8° 133" 13,1 13,0

r i 100,0 105,3 1015 100,0 99.2

Index tvar!® 713" 7.7 713" 76,6" 77,0*
i 100,0 100.5 100,0 99.9 99.6

5 l 3‘ a 3. tl k i ‘ a

— ‘ 13,5 134 13,0 13,0 134
i 100,0 99.3 963 96.3 99.3

Faikia ez 47" 49" 48" 51° 5.2
i 100,0 104,3 102,1 108,5 110.6

Nerovnaké pismena: malé — P < 0,05, velké — P < 0,01
Types of letters: small - P < 0.05, capital — P < 0.01

For 1-12 see Tab. VI
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INFLUENCE OF GENOTYPE ON THE SHARE AND
DISTRIBUTION OF MUSCLE, FATTY AND BONE TISSUES
AS WELL AS COMMERCIAL AND ENERGY VALUE

OF PIG CARCASSES ‘

VLIV GENOTYPU NA PODIL A ROZLOZENI SVALOVYCH,
TUKOVYCH A KOSTNICH TKANI I NA KOMERCNI
A ENERGETICKOU HODNOTU JATECNYCH TRUPU PRASAT

ve s

D. Sencié¢, Gordana Kralik, Z. Antunovié¢, Anica Perkovi¢

University of J. J. Strossmayer in Osijek, Faculty of Agriculture, Osijek, Croatia

ABSTRACT: Research was carried out on the carcasses of Large White, Swedish Landrace and Line 3. Carcasses were
dissected after Weniger et al. (1963) method. Carcasses of Line 3 (57.10%) and Swedish Landrace (56.49%) had
approximately the same muscle tissue share whereas Large White carcasses had a lower muscle tissue share (50.99%).
Different distribution of muscle, fatty and bony tissue in carcasses of the investigated pig genotypes was determined. Carcasses
of Line 3 and Swedish Landrace, which had approximately the same meatiness, also differed in the share of muscle, fatty
and bony tissue. The largest share of ham tissue and abdominal rib part in pig carcass weight was determined in Line 3
(20.29%, i.e. 10.43%). Muscle tissue of back, shoulder and neck had the highest share in the weight of Swedish Landrace
carcasses (10.96%, 10.94%, i.e. 6.47%). As a consequence of different tissue shares and distribution, different sales value of
pig carcasses of analyzed genotypes was determined. Higher commercial value was genotype carcasses with higher muscle
tissue share — Swedish Landrace and Line 3 and lower in Large White carcasses. Tissues arrangement, i.e. their composition
had significant influence on commercial carcass value. Of total 20 right dissected carcasses of each genotype, the largest
number of Large White carcasses (11) belonged to commercial class ,,U", whereas the largest number of Swedish Landrace
carcasses (14, i.e. 16) and Line 3 belonged to class ,E*. Energy value of Swedish Landrace carcasses and Line 3 was the
same and statistically very significantly lower than energy values of Large White carcasses.

genotype; share and distribution of tissue; commercial and energy value; pig carcass

ABSTRAKT: Sledoviani se uskute¢nilo na jate¢nych trupech prasat plemen bilé uslechtilé, §védska landrase a linie 3. Rozbor
jate€nych trupii byl proveden podle metody autort Weniger etal. (1963). Jate¢né trupy prasat linie 3 (57,10 %) a plemene
Svédska landrase (56,49 %) mély pfiblizné shodny podil svalové tkang, zatimco jatecné trupy prasat plemene bilé uSlechtilé
obsahovaly niZsi podil svalové tkané (50,99 %). Zjistili jsme rozdilné rozloZeni svalové, tukové a kostni tkdn& v jateEnych
trupech sledovanych genotypl prasat. Jatené trupy prasat linie 3 a plemene $védskd landrase, které vykazovaly pfibliZné
shodnou zmasilost, mély rovnéZ rizné podily svalové, tukové a kostni tkan&. Nejvy3si podil masa z kyty a z krkovicky
v abdomindlni &asti z hmotnosti jatené pulky jsme zaznamenali u linie 3 (20,29 %, tj. 10,43 %). Svalov4 tkafi z oblasti
hibetu, plece a krku vykazovala nejvy33i podil z hmotnosti jate¢nych piilek u plemene $védska landrase (10,96 %, 10,94 %,
tj. 6,47 %). Jako dusledek rozdilného podilu a rozloZeni tkéni u analyzovanych genotypu byly stanoveny riizné prodejni
hodnoty jateénych trupi. Trupy genotyptl s vy3$§im podilem svalové tkdn& mély vy3si komeréni hodnotu — §védska landrase
a linie 3, niZ§i hodnotu mély trupy plemene bilé uslechtilé. RozloZeni jednotlivych tkéni, resp. jejich sloZeni mé&lo vyznamny
vliv na komer&ni hodnotu jate&nych trupi. Z 20 pravych jatednych piilek od kaZdého genotypu, které jsme podrobili’ rozboru,
patiil do komer¢ni tfidy ,,U* nejvy3Si poCet trupi plemene bilé uslechtilé (11), zatimco do tfidy ,,E* patfil nejvyssi pocet
trupi plemene $védska landrase (14, tj. 16) a linie 3. Energetickd hodnota trupii plemene §védskd landrase a linie 3 byla
shodni a statisticky velmi vyznamné& niZ3i neZ energetickd hodnota trupli prasat plemene bilé u$lechtilé.

genotyp; podil a rozloZeni tkdni; komeréni a energetickd hodnota; jate€ny trup prasete
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INTRODUCTION

Pigs are mainly raised for meat. That’s why pig car-
cass value has been considerably determined by muscle
tissue share. Since all parts of carcasses do not have the
same commercial value apart from muscle tissue share
in carcasses (fleshiness), its distribution is also impor-
tant. Reference data (Oster et al,, 1987; Kralik et
al., 1990; Godfrey etal., 1991 and others) indicate
different shares of some side parts and different tissue
distribution in the sides, i.e. in side parts depending on
genotype. Different phenotypic statement of meatiness
is mostly the result of genetic and paragenetic factors.
It is supposed that genotypic statement of pig meatiness
of different genotypes under the same fattening condi-
tions will distinguish and thereby usable pork sides of
analysed genotypes. The aim of this paper is to inves-
tigate how genotypes in the same paragenetic condi-
tions affect yield and tissue distribution i.e. different
composition and commercial carcass value.

MATERIAL AND METHODS

The investigation was carried out on pig carcasses
of Large White, Swedish Landrace and Line 3. Twenty
right pig carcasses which originated from pigs fattened
from 25 to 105 kg body weight were analyzed from
each genotype. Male castrates/gilts ratio was roughly
equal in each group. Pigs of all genotypes were fed in
the same conditions of housing and feeding. Pigs from
20 to 60 kg of body weight received mixture ST| which
contained 16% of raw proteins and 13.92 MJ ME/kg,
whereas pigs from 60 to 105 kg of body weight re-
ceived mixture ST, with 14% of raw proteins and
14.02 MJ ME/kg.

The carcasses were dissected after Weniger etal.
(1963) method in order to determine absolute and rela-
tive shares of some carcasses parts, tissue share in them
and in carcasses. Cooled (+4 °C) right pig carcasses
were dissected into the main parts (ham, back part,
shoulder, neck, abdominal-rib part, head, tail and
knuckles). The main parts were dissected to muscle
tissue, adipose tissue with skin and bone tissue. Less
valuable parts, i.e. head with a tail, fore legs and
knuckles were not dissected.

Commercial value of pig carcasses was determined
in two ways: 1. on the basis of muscle tissue value sum
(8.92 DM/kg) and fatty tissue (2.12 DM/kg), according
to the rate of exchange of 3.5 kunas for one German
mark (DM) and 2. on the basis of tissue retail price
(muscle, fatty) and bones from some carcass parts. En-
ergy value of carcasses was expressed in metabolic en-
ergy (ME) and was calculated as a sum of muscle en-
ergy values (5.32 MJ ME/kg) and fatty (9.73 MJ
ME/kg) tissue (ARC, 1981). By analysis of variance
significance of differences between the genotypes in
tissue share and commercial and energy value of pig
carcasses was determined. On the basis of muscle tissue
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share pig carcasses were classified in commercial
classes according to Regulations (1995).

RESULTS AND DISCUSSION

Shares of muscle, fatty and bony tissue in pig car-
casses of the investigated genotypes could be seen from
Tab. I. Carcasses of Swedish Landrace (23.75 kg) and
Line 3 (24.04 kg) had approximately the same yield of
muscle tissue whereas Large White’s carcasses con-
sidering muscle tissue yield (21.52 kg) were worse.
Relative share of muscle tissue in carcasses was the
highest in Line 3 (57.10%), then Swedish Landrace
(56.49%) and Large White (50.99%). No statistically
significant differences were determined in muscle tis-
sue shares between the carcasses of Swedish Landrace
and Line 3. Muscle tissue share in carcasses was af-
fected by genetic and paragenetic factors. That’s why
the results of some authors’ investigations differ in ref-
erence to muscle tissue share with the same pig geno-
type. Thus, Kralik et al. (1990) determined 50.17%
of muscle tissue in Swedish Landrace carcasses,
Stern etal. (1990) 61.2%, i.e. 58.3% and Anasta-
sijevicé et al. (1992) 60.8%. Oster et al. (1987)
determined 50.6%, Wysshari etal. (1987) 53.25%,
i.e.52.37% and Kralik etal. (1990) 53.01% of mus-
cle tissue in Large White carcasses.

Large White carcasses had absolutely and relatively
statistically very significantly (P < 0.01) more fatty
tissue (13.73 kg, i.e. 32.53%) than Swedish Landrace
carcasses (10.67% and 25.38%) and Line 3 (10.61kg
and 25.20%). Statistically significant differences (P <
0.05) in absolute and relative fatty tissue share in car-
casses were not determined between Swedish Landrace
and Line 3.

Bony tissue was the most representative in Swedish
Landrace carcasses (4.45 kg, i.e. 10.58%) followed by
Line 3 (4.17 kg, i.e. 9.91%) and Large White (4.06 kg,
i.e. 9.63%).

Apart from shares of muscle, fatty and bony tissue,
their distribution in carcasses is also important. Abso-
lute and relative muscle tissue shares of the carcasses
main parts in the pig carcasses weight were presented
in Tab. IL

The largest share in pig carcass weight with Large
White was determined in ham muscle tissue (17.75%),
followed by shoulders (9.93%), abdominal-rib part
(8.98%), back part (8.58%) and neck (5.67%).

The largest share in Swedish Landrace carcass

- weight was as follows: ham muscle tissue (18.53%),

muscle tissue of the back part (10.96%), shoulders
(10.94%), abdominal-rib part (9.59%) and neck
(6.64%).

As for Line 3, muscle tissue of the back part accord-
ing to share in the carcass weight (10.86%) comes after
ham muscle tissue (20.29%), followed by muscle tissue
of abdominal-rib part (10.43%), shoulders (10.43%)
and neck (5.46%).
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. Shares of tissues and less valuable parts in pig carcasses

Kind of fiisie Share f(ntisticnl La(l;'ge= \;l(l;)ile Swed(i:h;.;g)dmoe (’ll.i:ez?»
x 21.52%%* 23.75'" 24.04'™
kg s 1.61 191 1.09
vk 7.48 8.04 4.53
Muscle x 50.99%"" 56.49'"" 57.10'*
% s 2,95 3.69 278
vk 5.79 6.53 4.87
x 13.73%%** 10.67'" 1061'"
kg s 1.40 1.82 132
vk 10.20 17.06 12.44
e x 32,533 2538'"* 25.20'"
% s 3.37 4.10 2,62
vk 10.36 16.15 10.44
X 4.06"" 445" 4.17*"
kg s 0.31 0.37 0.34
vk 7.63 831 8.15
s x 9.63*" 10.58'""%* 9.91%
% s 0.72 0.77 0.83
vk 7.48 7.28 8.38
X 2,89 317" 3.28'"
Less valuable parts g s 0.26 0.32 0.41
vk 9.00 10.09 12.50
x 4220 4204 42.10
Weight of cooled carcasses kg s 1.44 1.89 1.15
vk 3.41 4.49 273
'P<0.05; P <001
II. Muscle tissue shares in the main parts in pig carcass weight
Pittior cardiss Musclc Statistical Large White Swedish Landrace Line 3
tissue share parameters (n =20) (n =20) (n=20)
ke x 7.49%"" 7793 8.54'2"
o, vk 10.28 10.78 6.09
. X 17753 18.53%" 20.29"2**
vk 9.18 9.71 6.90
s X 3,622 461'" 457"
Badint Xk |4.9zz v 13.45l” 9.63|"
% x 8.58%" 10.96 10.86
vk 10.72 12.32 10.50
lie x 4.19% 4.60'** 424>
I vk 12,65 2 9.78 = 9.67’"
% x 9.93? 10.94'* 10.07°
vk 12.49 8.32 9.04
. X 2.43%" 2,723 2.30%""
vk 13.17 13.60 20.87
Neck - 2% 1,3%* 2%
& x 5.76 6.47" 5.46
vk 12.33 12.98 20.51
i X 3.79%3" 4.03'" 4.39'2"
Lo vk 8.44 9.43 10.25
Hosiosion] o pec ¥ 8.98%3** 9.59!3** 10.43"2*
vk 6.46 8.03 10.55
Total % x 50.99%*** 56.49'"" 57.10'""

*P <005 P <00l
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I11. Fatty tissue shares in the main parts in pig carcass weight

Part of Fatty tissue | Statistical Large White Swedish Landrace Line 3
uL-OF careags share parameters (n = 20) (n = 20) (n = 20)
" x 33423 238" 222!
i 2 vk 13.47 19.75 15.76
- x 7.92%3** 5.66'"" 527"
vk 13.76 21.02 14.99
. * 27553 23213 1.68"2"
s vE 18.54 23,27 30.26
Back part = 2e3ee Teaes Taee
. x 6.52 5.51 3.99
vk 18.25 22.87 28.32
" x 1.69%" T Leats 142"
St “ vk 13.02 2975 18.31
& X 4.00%%"" 287" 33"
vk 13.50 28.22 16.91
i x 076" 0.73%" 0.62'"*
g v 25.00 24.66 25,81
Neck = 3 3 12"
- x 1.80 1.73 1.47
vk 26.67 24.27 25.85
" x 279> 220" 2.50'""%
g
¢ 5.45 54 4.4
Abdominal rib part XL = 3o o Toe3e I 02.
& X 6.61° 523" 5.94
vk 25.72. 18.16 12.46
" x i;072" 3" 0.98'3" 1.50'">""
- £ v 27.56 28.57 15.33
Double chin — T A —
o X 3.01 233" 3.56°
vk 27.57 29.61 15.73
? x 11372 0:85'"%* 0i67'7%
b vk 25.66 35.29 29.85
Grease = R 13" 1:2%*
X 2.68 2.02 1.59
vk 24.63 14.85 29.56
Total % ¥ 32,5343 25.38'"" 25.20'""

‘P <005 "“P<00l

Ham muscle tissue had the highest share in sides
weight of the leanest genotype — Line 3 (20.29%),
Swedish Landrace (18.53%) and Large White
(17.75%). Especially high share of ham muscle tissue
in the side is very important since high developed mar-
kets mostly require muscle tissue of this part of the side
(Topel, 1986; Bichard, Bruce, 1989).

Share of back muscle tissue in pork side weight is
the highest with Swedish Landrace (10.96%), the geno-
type selected to a longer carcass, i.e. more dugs fol-
lowed by Line 3 (10.86%) and Large White (8.58%).
From the above mentioned different composition of pig
carcass is obvious as a consequence of the special se-
lection aim. Specific composition of Swedish Landrace
sides in the Republic of Croatia was pointed out earlier
by Senci¢ et al. (1995).

Shoulder muscle tissue participated the most in
Swedish Landrace carcass weight (10.94%) followed
by Line 3 (10.07%) and Large White (9.93%).

Muscle tissue share of Swedish Landrace neck in the
total pig carcass weight (6.47%) was larger than the
share in Large White (5.67%) and Line 3 (5.46%).

Muscle tissue of abdominal-rib part was the most
represented in total weight of pig carcasses with Line 3
(10.43%) followed by Swedish Landrace (9.59%) and
Large White (8.98%). Branscheid et al. (1990) de-
termined that muscle tissue of abdominal-rib part in-
creases more than proportionally by muscle tissue in-
crease in the carcass. Kralik et al. (1990) and
Godfrey etal. (1991) also determined a higher mus-
cle tissue share of abdominal-rib part in the sides in
leaner pig genotypes. Absolute and relative muscle tis-
sue shares of the basic sides parts are in this investiga-
tion impossible to be completely compared with other
investigators results since pigs were fattened in differ-
ent conditions and slaughtered at different body
weights. The ways of sides dissection are not often
properly defined.

Fatty tissue relative share of the main parts in pig
carcass weight can be seen in Tab. IIl. Share of ham
fatty tissue in pig carcass weight in reference to fatty
tissue shares of other carcasses parts was with all three
genotypes the largest and ranged from 5.27% in Line 3
to 5.66% in Swedish Landrace and 7.92% in Large
White. The second place according to fatty tissue share
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1V. Bone shares in the main parts in pig carcass weight

P ¢ Bone tissue | Statistical Large White Swedish Landrace Line 3
artopoarcass share parameters (n = 20) (n = 20) (n = 20)
o ¥ 1.23 1.27 1.31
e £ vk 14.63 11.02 10.69
. x 291 3.02 311
vk 13.06 11.26 11.90
" ¥ 0.90%"" 113" 0.88%""
£ vk 1333 16.81 19.32
Back part = See T3e" Tee
% x 2.13 2.69 2.09
vk 13.62 16.36 19.14
" x 0.73%%** 0.82'** 0.90'**
Stonlics 5 vk 9.59 8.53 0.09
S o ¥ 1.73%3" 1.95'" 2.14"2**
vk 9.83 8.20 10.28
: ¥ 0.60*"" 0.61%"* 0.43"2"
% vk 25.00 22.58 32.56
Neck - — — —
i * 1.42 1.45 1.02
vk 26.76 22.07 33.33
i x 0.60 0.62 0.65
; 5 ) 3
Abdominal rib part Z" AL, 1290 1231
¥ 1.42 1.47 1.54
vk 14.79. 11.56 13.64
Total % ¥ 963%™ 10.58' "% 9.91%

'P<0.05 P <00l

in pig carcasses weight in Large White and Line 3
belongs to fatty tissue of abdominal-rib part (6.61%,
i.e. 5.94%) whereas in Swedish Landrace it is fatty
tissue of back part (5.51%). Fatty tissue shares of other
parts per genotypes are shown in Tab. III.

Considering bony tissue share of the main parts in
pig carcass weight (Tab. IV), differences between the
genotypes were mostly significant for back part, shoul-
der and neck whereas no statistically significant differ-
ences between the genotypes were determined for ham
and abdominal-rib part. The largest relative share of
bony tissue in pig carcass weight with all genotypes
was observed in ham followed by back part, shoulder,
abdominal-rib part and neck.

Differences between the genotypes in gain and dis-
tribution of muscle, fatty and bony tissue in carcasses
were also reflected in differences in their commercial
and energy value (Tab. V). Large White carcasses
which had the most fatty and the least muscle tissue
had the lowest commercial value (estimated in both
ways). Differences were also determined between the
carcasses of Swedish Landrace and Line 3 in commer-
cial value on the basis of retail prices although there
were no statistically significant differences in muscle
tissue share. It indicates that pig carcasses composition
apart from fleshiness affect also their commercial and
consumable value.

By pig carcasses grading into commercial classes
according to Regulations (1995), it was determined that
the largest number of Large White carcasses (11) be-
longed to class ,,U* whereas the largest number of
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Swedish Landrace (13) and Line 3 (10) carcasses be-
longed to class ,,E*.

Large White carcasses had higher energy value than
Swedish Landrace and Line 3 carcasses due to larger
fatty tissue share. It'is known that larger fatty tissue
share in pig’s body is connected with higher food con-
sumption per gain unit. Together with lower carcass
fleshiness, it also reduces pig production.

CONCLUSION

Pigs of different genotypes (Large White, Swedish
Landrace, Line 3), kept under the same paragenetic con-
ditions, give carcasses with different shares of muscle,
fatty and bony tissue with different tissue distribution
(composition) and different commercial and energy value.

Approximately the same muscle tissue shares were
determined in carcasses of Swedish Landrace and
Line 3 (56.49%, i.e. 57.10%) and lower share was
found in Large White carcasses (50.99%).

The largest share of the commercially most valuable
ham muscle tissue (20.29%) and less valuable muscle
tissue of abdominal-rib part (10.43%) in pig carcasses
weight was determined with Line 3.

Muscle tissue of consumable commercially valuable
parts of back, shoulder and neck had the largest share
in Swedish Landrace carcass weight (10.96%, 10.94%
i.e. 6.47%).

Genotype carcasses with higher muscle tissue share
had higher commercial value — Swedish Landrace and
Line 3 whereas Large White carcasses had lower value.
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V. Commercial end energetic values of pig carcasses

Indicator Statistical parameters L’l(l;lgi‘gg; e Swed(l:h:;(;l)dmce ('l;':ezg)
x 221.07%3" 234.47"" 236.93"
Value of carcasses (DM)' 5 12.87 14.47 11.85
vk 5.82 6.30 5.00
x 281.14>%"° 304.28'"% 292.86'""%*
Value of carcasses (DM)? s 15.43 19.14 14.26
vk 5.49 6.29 4.87
Commercial classes:
E n | 14 16
U n I 5 4
R n 8 | -
[¢] n - - -
P n - - -
X 939.84%3" 798.73'"" 798.36'"
Energetic value (MJ ME) K 66.34 55.83 57.48
vk 7.06 6.99 7.20

! on the basis of total muscle and fatty tissue shares
2 on the basis of retail trade tissue price in the main parts of carcasses
. .

P <0.05 P<0.01

Position of tissues, i.e. their composition, affect sig-
nificantly commercial carcasses value.

Energy value of Swedish Landrace and Line 3 car-
casses was the same and statistically significantly lower
than energy value of Large White carcasses.
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FROM THE SPHERE OF SCIENCE

XVII INTERNATIONAL SYMPOSIUM ON ANIMAL
PHYSIOLOGY

XVII International Symposium on Animal Physiology was held in KoSice (Slovak Republic) 12.—14. 11. 1997.
Symposium of Animal Physiology is organized every other year in cooperation of the Institute of Animal
Physiology in KoSice and Institute of Animal Biochemistry and Genetics in Prague. The meeting covered different
topics of animal physiology, nutrition and reproduction. Contributions were presented in main lectures and
different poster sessions. Official languages were Slovak, Czech and English. Any requests dealing with the
Symposium will be solved by the Organizing Committee:

Dr. M. Baran

Institute of Animal Physiology, Slovak Academy of Sciences
Soltésovej 4-6, 040 01 Kosice, Slovak Republic

Tel.: +421/95/633 62 51, fax: +421/95/622 45 62

CHANGES IN FEATHER CONDITION IN RELATION TO FEATHER PECKING
AND AGGRESSIVE BEHAVIOUR IN LAYING HENS

B. Biléik!, L. J. Keeling?

Unstitute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republic
2Swedish University of Agricultural Sciences, Department of Animal Environment and Health, Skara, Sweden

The aim of this experiment was to describe and examine the relationship between pecks received by individual birds and
the feather and skin damage of those birds at different ages. The effect of group size was also studied. Laying hens were
raised in floor pens in group sizes of 15, 30, 60 and 120 birds, each with four replicates. Behavioural observations were
performed at the ages of 22, 27, 32 and 37 weeks. Detailed feather scoring was carried out at the ages of 18, 23, 28 and 33
weeks. Behavioural observations focused on the number of feather pecks (gentle and severe) and aggressive pecks received,
and on the part of the body that was pecked. Scoring of feather and skin damage focused on the same eleven parts of the
body. Increasing levels of aggressive pecks received were associated with decreased body weight at all ages. Feather damage
on the head correlated with the number of aggressive pecks received, but not with gentle or severe feather pecks. The number
of severe feather pecks received was significantly correlated with feather damage at all ages, however, no correlation with
gentle feather pecks received was found (except at the age of 32 weeks).

USE OF FECAL AND ILEAL METHODS OF NUTRIENT DIGESTIBILITY DETERMINATION
IN GILTS

L. Bindas
University of Veterinary Medicine, KoSice, Slovak Republic

Influence of two levels of crude fibre (CF) in diet — 6.6% (control group) and 10.2% (experimental group) was studied
in 8 gilts (body weight 110 * 3 kg). Indicator method (Cr203 — 0.3% in DM) for determination of digestibility was used in
ileum and large intestine. Analysing the influence of CF content on nutrient digestibility in gilts it was observed:

— digestibility in ileum: higher content of CF in experimental group had a negative effect on crude protein (CP) digestibility
(coefficient of digestibility — CD 74.7%) in comparison with control group (CD 80.3%). A similar trend was observed in
NFE (74.4% and/or 79.8%), crude fat (CF 51.0% and/or 56.9%), lysine (71.5% and/or 79.3%), threonine (67.3% and/or
77.3%). valine (68.9% and/or 75.1%), isoleucine (74.0% and/or 81.3%), phenylalanine (81.8% and/or 77.4%) digestibility.
The differences in histidine, arginine and leucine were not significant.

— digestibility in large intestine: lower value of CD of CP and NFE (72.0% and/or 81.2%) were observed in the group with
10.2% of CF in diet in comparison with control group (75.9% and/or 84.9 %). There was not any significant difference in
CF digestibility between groups (53.1% and/or 53.3%). Slightly higher CD of amino acids were observed in the group with
lower CF content. Higher CD of nutrients were observed using ileal method. Negative effect of higher CF level was observed
in both methods used for determination of digestibility with more expressive demonstration in ileum.
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THE SPECIFIC ANTIBODY PRODUCTION IN THYREOPATHY OF RAMS
M. Bireova', J. Bires?

Unstitute of Experimental Veterinary Medicine, Kosice, Slovak Republic
2Uru'versity of Veterinary Medicine, KoSice, Slovak Republlic

The aim of our study was to observe the specific antibody production in breeding rams suffering from iodopenia and
thyroid gland hypertrophy to the therapy with potassium iodide. Ten Merino breeding rams aged 2 years were included in
the experiment. All animals were diagnosed for iodopenia with hypothyreosis. The experimental rams (6 animals) received
potassium iodide at a daily dose of 0.5 g per animal in the BAK feed mixture throughout 5 weeks. The control group consisted
of 4 rams. First, all animals were s.c. immunized with ovalbumin at a dose of 0.2 mg/kg of live weight and after 3 weeks
revaccinated.. Prior to the first immunization, blood samples from v. jugularis were collected from all animals and then in
6 weekly intervals. A modified ELISA method was used to determine specific OVA antibodies in the sera. Throughout the
observation, the intensity of the specific OVA antibody production was increased in experimental animals from week 3 on.
In the experimental group, the maximum concentration was seen in weeks 4 and 5 after the first OVA administration (0.858
+0.418 and 0.706 8 + 0.354, respectively). Our findings testify that potassium iodide exerts an immunomodulative effect on
animals suffering from iodine metabolism disorders.

MANIPULATION OF DIGESTIVE PROCESSES OF YOUNG ANIMALS WITH PROBIOTICS
A. Bomba, R. Nemcov4, R. Herich, S. Gancaréikova
Research Institute of Experimental Veterinary Medicine, Kofice, Slovak Republic

The use of probiotic preparations in the nutrition of young farm animals is one of the most effective forms of biotechnology
implementation in animal production. This is in accordance with the worldwide trend of using probiotics as an alternative to
antibiotics and chemotherapeuticals. The optimizing effect of probiotics on digestive processes is mediated by the optimization
of the digestive tract microflora composition, enhancement of its enzyme activity, improvement of the digestibility and
utilization of the feed. The application of probiotics to calves, lambs and kids helps in the development of rumen ecosystem
that forms a basis for the future rumen population with high fermentation activity. The colonization of rumen with selected
cultures of living organisms enables the earlier and more stable onset of rumen-type digestion. Probiotics are successfully
used also in the nutrition of piglets in which during the first days after weaning the digestive ability of their stomach-gut
system is reduced, which results in insufficient digestion of feed accompanied by digestive disorders and growth retardation.
The application of probiotics in the period of weaning stimulates the digestive processes of weaners and acts as a prevention
against digestive tract disorders. Elucidation of the mechanism of the effect of probiotics will make it possible to optimize
the criteria of the selection of micro-organisms for probiotic purposes as well as to improve the efficacy of probiotics.

THE OCCURRENCE OF ADHESION PROTEIN, WHICH MEDIATES COAGGREGATION
OF ANIMAL ORAL STREPTOCOCCI WITH ACTINOMYCES

D. Bujnakova, V. Kmet
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

A total of 37 strains of Streptococci were isolate from the oral cavity of piglets and calves. Aggregation activity was seen
between eight homofermentative autoaggregative Streptococci and two strains of animal Actinomyces bovis and A. pyogenes.
Putative adhesion genes were identified in each of these streptococcal strains by hybridisation of their chromosomal DNA
with 30-base oligonucleotide probe (Neikirik et al., Infection and Immunity, 67, 1993: 981). The chromosomal DNA of
Streptococcus sp. L 8/5, L 8/6 were shown to have strong hybridisation signals with oligonucleotide probe. Six strains (7/4,
9/1, 9/2, 9/5, 9/6, 10/5) had weak hybridisation signals. Other strains had negative reactions. In addition, antibiotic resistance
and hydrophobicity (adherence to n-hexadecane) were investigated. The hydrophobicity varied from 20 to 50%. Eight
Streptococcus sp. strains isolated from the animal oral cavity were screened for DNAse activity, also. The presence of DNAse
in cell extract was tested by incubation with lambda DNA, followed by agarose gel electrophoresis. Lambda DNA was not
degraded by the cell extracts. The method described can be used to identify potential recipient strains for transformation or
as a simple and rapid screening technique for specific restriction endonucleases of oral bacteria. This observation is the first
step in the construction of recombinant live vaccines in which commensal streptococci as well as other gram-positive bacteria
may be used as vectors to deliver heterologous antigens to the immune systems.

EFFECT OF MANGANESE, AND ZINC CHELATES ON SELECT PHYSIOLOGICAL INDICES OF
HENS BLOOD AND BONE

J. Cizkova', D. Klecker?, P. Jelinek', J. Kalova!, L. Zeman®

Mendel University of Agriculture and Forestry, IDepartmem of Morphology, Physiology and Veterinary Care,
2Departmem of Animal Breeding, - Deparlment of Nutrition of Animals, Brno, Czech Republic

The aim of this study was to test the effect of mineral nutrition on select physiological indices of blood using a chelated
form of Mn and Zn. The experiment was carried out with 288 young hens of the hybrid combination Isa Brown. These birds
were divided into four groups. The first group was a control group, the birds were administered 100% inorganic manganese
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and zinc in the form of zinc oxide and manganese sulphate. The second group was administered 20% chelated manganese
and zinc of the total amount of mineral supplement, the third group received 40% chelated manganese and zinc, and the fourth
group received 40% chelated manganese and zinc with organic blocked chromium. The blood and pectoral bone was taken
from the hens before egg production and three times during egg production. We determined biochemical and metabolic value
in blood and mineral composition of pectoral bone. The most parameters of internal environment were not significantly
affected by feeding interventions. For example, the intensity of egg production, the length of egg production, the exhausting
bodily backlog or age of hens have much bigger effect on haematological indices than feed intervention. We certify effect
of feed intervention on a zinc level in blood plasma and manganese content in pectoral bone.

SUBSTRATE-HORMONAL MECHANISMS OF PIGS NEONATAL ADAPTATION
V. V. Danchuk, B. V. Krektun, V. V. Snitynsky
Institute of Agriculture and Animal Biology, Lviv, Ukraine

Sudden changes of the hormonal profile take place after the mammalia birth. First of all they are connected with necessity
of substrate-regulatory activation of functions of many organs and systems of newborns. It has been noted that newborn
piglets (0.5 hour old) were characterized by high concentrations of cortisol and T4 in blood plasma (430.6 * 50.5 and 120,0
+ 15.3 nmol/l accordingly). After they received first colostrum (6-12 hrs of life), an increase of insulin (2.1 times) and T3
(1.85 times) and a decrease of T4 and cortisol content in the blood plasma have been observed. It has been found that piglets
whose dams received a high energy diet during the last trimester of gestation (feeding fat 5 MJ was added to the ration) were
born with higher birth weight and higher concentration of substrate (glucose, NEFA, TG) but with a lower blood plasma
concentration of urea. It results in the decrease of protein catabolism and gluconeogenesis from amino acids and lowering of
their investment in thermogenesis. The feeding of high energy supplements promoted not only the increase of transplacental
fuels from a maternal organism to a fetus, but the nutritive value of colostrum and milk have increased. Decrease of heat loss
per weight unit and better substrate supply of processes of postnatal adaptation have resulted in the corresponding improve-
ment of hormonal profile. Newborn piglets were distinguished by highly expressed dynamics of elevation of concentration
in blood plasma during the Ist day their life. It created the precondition for increasing synthetic processes in the organism.
The inclusion of fodder fat with Se (0.2 mg/kg dry matter of fodder) to the ration of sows evoked increasing concentrations
of both insulin and T3 in 0,5; 6; 12; 24; 120 hrs of age.

EFFECT OF NaOH TREATED GRAINS ON RUMEN FERMENTATION AND SOME METABOLIC
VARIABLES IN DAIRY COWS

M. Demeterovi, V. Vajda
University of Veterinary Medicine, Kosice, Slovak Republic

Twenty-four dairy cows in experiment | (field experiment) and twelve dairy cows in experiment 2 were used to evaluate
the effect of NaOH treated wheat grain (3% NaOH) on rumen fermentation, some metabolic variables and acid-base status.
In experiment 1 animals were fed diets containing silage, hay and 4.5 kg of concentrate (control) or silage, hay, 2.5 kg of
concentrate and 2 kg of NaOH treated wheat (SHW) or green chop, pasture, silage, 2.5 kg of concentrate and 2 kg of NaOH
treated wheat (GSW). Insignificant decreases of ammonia, VFA, acetic acid, propionic acid, significant decrease of butyric
acid (P < 0.01) and significant increase of lactic acid (P < 0.001) in rumen content were observed in SHW and GSW groups.
Serum concentrations of urea, glucose (P < 0.001), NEFA (P < 0.001), acetic acid (P) decreased and total protein, total lipids,
triglycerids, lactic, betahydroxibutyric and butyric acid increased in SHW and GSW groups in comparison with control group.
In experiment 2 animals were fed diets containing hay, 3 kg of concentrate and 2.5 kg of ground wheat (control) or hay, 3 kg
of concentrate and 3 kg of NaOH treated wheat (HW). Increased values of HCO3 and pCO; (P < 0.001), ABE and SBC (P <
0.01) and decreased pO2 (P < 0.001) indicate the trend of metabolic acidosis with more expressive demonstration in control
group. The results confirm the transfer of nutrient and starch digestion from the area of rumen fermentation to enzymatic
digestion. Use of NaOH treated wheat in diets showed no adverse effects on health of animals.

THE EFFECT OF INTRAPORTAL INFUSION OF GLUCAGON ON RENAL FUNCTION IN SHEEP
S. Faix, L. Leng
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The effects on renal functions of infusing glucagon (100 ng.kg".min") into the portal vein system, were studied in young
anaesthetized sheep kept on a diet with normal protein and digestible energy contents. The clearance measurements of the
left kidney functions showed a decreased urine flow rate (0.36 + 0.04 to 0.18 + 0.03 ml.min™, P < 0.01) within the first
10 minutes of glucagon infusion falling to 0.07 + 0.02 mLmin™ (P < 0.01) during the next 10 min. The glomerular filtration
rate also decreased from 17.56 +2.92 ml.min™" to its lowest value 3.34 + 1.02 ml.min"" (P < 0.01) after 20 minutes of
glucagon infusion. Decreases in urea excretion (53.1 * 6.46 vs. 3.82 + 1.27 mmol.min™', P < 0.01) and osmotic clearance
(0.67 % 0.13 vs. 0.09 # 0.02 ml.min™", P < 0.01) occurred during the first 20 min. The plasma level of glucose increased
from 4.01 + 0.53 to 8.33 % 1.12 mmol.I"' (P < 0.05) 20 min after the start of glucagon infusion. Twenty minutes after the
start of glucagon infusion, the values of all the parameters measured began to recover although they did not reach the control
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level even after one hour. In conclusion, presented data demonstrate that sheep show a completely opposite renal response
to the intraportal infusion of glucagon to that described in animals with simple stomach or in humans.

INFLUENCE OF SOME AMINO ACIDS ON LYSINE PASSAGE THROUGH THE SHEEP RUMEN
EPITHELIUM

Z. Faixov4, J. Virady, Z. Di¢dkova
University of Veterinary Medicine, KoSice, Slovak Republic

Influence of some amino acids on lysine passage through the sheep rumen epithelium was determinated in vitro in the
mucoso-serous direction after 60 min incubation. Rumen epithelium with submucosa was used in the experiment. The
epithelium area was 13.2 cm? for each part of the experiment. Amino acids were dissolved in Thyrode solution with pH value
6.9 on the mucosa side and 7.4 on the serosa side. A constant temperature of 39 °C was maintained during the experiment.
In the first part of experiment, lysine passage in 0.5 mmol.I”' was measured when lysine was the only amino acid in the
Thyrode solution. In the second part of experiment lcucme. methionine, ornithine and arginine (each of them in 20 mmol. i
concentration) were added to lysine (in 0.5 mmol. 1" concentration). When the amount of lysine on the serous side after
incubation was compared in both parts of experiment, it was found that the tested amino acids affected the passage of lysine
through the rumen epithelium. Leucine, arginine, methionine and ornithine decreased the lysine passage by 62, 62, 68 and
79%, respectively.

PROTOZOA AND RUMEN METABOLISM
J. Fejes
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The experiment was carried out on sixteen S-month-old lambs with ruminal fistulas. The animals were divided into four
groups (D — defaunated, T - totally refaunated, P — partially refaunated, I - intact). Significant differences in the total nitrogen
in rumen fluid were only found between groups D and 1. The values of bacterial nitrogen in the rumen and mutual relationship
among the groups could be expressed by the following ratios: D>P > T > 1.

RESTRICTION FRAGMENT LENGTH POLYMORPHISMS IN RUMEN FUNGI
K. FI liegerové', S. Pazoutova>

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-Uhfinéves,
Czech Republic
2Institute of Microbiology, Academy of Sciences of the Czech Republic, Praha, Czech Republic

Rumen anaerobic fungi have been assigned to the family of the Neocallimasticaceae of the class Chytridiomycetes. Six
genera have been morphologically recognized within this family: Neocallimastix, Piromyces, Caecomyces (monocentric
fungi), and Orpinomyces, Anaeromyces, Ruminomyces (polycentric fungi). The main problem of species identification is
extensive morphological variation of isolates depending on environmental conditions. In this study we attempted to determine
the feasibility of using restriction fragment length polymorphism (RFLP) analysis to distinguish the isolates of rumen
anaerobic fungi. RFLPs was applied to seven polycentric fungi K1, Zul, Zu2, LG1, LG2, ALP, DKI5 (not yet identified),
and five monocentric fungi Cx (Neocallimastix frontalis), REl (Neocallimastix patriciarum), PJ1/8, BV2, DK5 (not yet
identified). Fungi were isolated from different animals living in different territories. The EcoRI restriction of genomic DNAs
revealed three different cleavage profiles. I. The pattern for three monocentric strains Cx, RE1, and DKS (3.9, 3.4,1.8 kb).
II. The pattern for four polycentric fungi K1, Zul, LG1, and DK15 (3.4, 2.5, 1.7 kb). III. The pattern for polycentric fungi
Zu2, LG2 and ALP (3.9, 3.0, 1.7kb). The restriction fragment pattern for strain PJ1/8 resembled group II, and pattern for
strain BV2 was similar to group III. The hybridization of EcoRI digested DNA samples with the probe containing repetitive
element RS2 proved the high similarity among isolates in group Il and group II (with exception of strain DK15). The isolates
of the group I were less homogenous. Strains BV2 and PJ1/8 exhibited the individual fingerprints.

THE INFLUENCE OF L-TRYPTOPHAN LOADING ON THE PINEAL GLAND, PLASMA
AND GASTROINTESTINAL TRACT MELATONIN CONTENT IN CHICKEN

L Herichové] M. Zemsm2 J. Veselovsk"

IComemus University, Department of Animal Physiology and Ethology, Bratislava, Slovak Republic
2Institute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republic

Melatonin is a hormone synthesized predominantly in the pineal gland but recently local production in the gastrointestinal
tract (GIT) was suggested. Biosynthesis of melatonin starts from the amino acid L-tryptophan (L-Trp) and therefore the aim
of our study was to ascertain if application of L-Trp is able to increase melatonin concentration in the pineal gland, plasma
and GIT of birds. Chickens of both sexes (2-3 weeks old) were kept from hatching under a 12L : 12D lighting regimen with
feed and water available ad libitum. L-Trp was given orally as a warm solution (37 °C) by intragastric gavage (150 mg/1 000 g
of body weight). Two experiments were performed with sampling 60 min after L-Trp administration during the light time
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and in the middle of the dark and light period 3 hours after loading of L-Trp. No significant increase of melatonin 60 min
after the L-Trp load was found in the pineal gland and GIT. However, an increasing trend was observed in plasma (P =
0,055). A significant increase of daytime pineal melatonin concentration in comparison with control was found 3 hours after
the L-Trp load. Melatonin levels in the plasma and GIT remained unchanged in this trial. During the dark time L-Trp did not
induce any significant alterations of melatonin concentrations in the studied biological materials. Present results are in
agreement with those reporting a presence of melatonin in the GIT but we did not confirm a massive elevation of melatonin
during the daytime in chickens after L-Trp treatment. Our findings indicate that an availability of L-Trp can modulate
melatonin levels but administration of L-Trp failed to induce serious changes of the melatonin rhythm derived from the pineal
gland.

CHITINOLYTIC ENZYMES OF ANAEROBIC RUMEN FUNGI
B. Hodrov4, J. Kopecny

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-UhFinéves,
Czech Republic

Chitin is the principal structural component in the cell wall of anaerobic fungi that inhabit the rumen. Chitinolytic enzymes
are produced by these microorganisms for their basic physiological needs. The fungal strains Orpinomyces joyonii A4 and
Neocallimastix patriciarum Cx were cultivated in the medium M10 with a mix of cellobiose and glucose as the growth
substrate. In both fungi the endochitinase, N-acetylglucosaminidase, chitosanase and chitin deacetylase activities were mea-
sured in extracellular, cytosolic and cell wall fractions. Activity of chitin deacetylase was found mainly in the extracellular
fraction of both fungi (269 and 5 769 ng glucosamine/h/ml for Cx and A4, respectively). Chitosanase activity was dominant
in cell fractions. In the culture of strain Cx the highest activity was observed in cell wall fraction (12 290 ng glucosamine/h/ml)
and in the culture of strain A4 in cytosolic fraction (12 540 ng glucosamine/h/ml). Endochitinase dominated in extracellular
fraction of A4 (27 600 ng N-acetylglucosamine/h/ml) and in cytosolic fraction of the strain Cx (3 680 ng N-acetylglu-
cosamine/h/ml). The activity of N-acetylglucosaminidase was not detected in any fungal fraction tested. In comparison with
bacterial chitinolytic complex, the main difference is the lack of fungal N-acetylglucosaminidase activity and lower production
of endochitinase activity by anaerobic fungi.

HYDROLYTIC ENZYMES OF ANAEROBIC FUNGI: DEGRADATION OF CELLULOSE
B. Hodrova, J. Kopeény

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-UhFinéves,
Czech Republic

The fungi, polycentric species Orpinomyces joyonii A4 and monocentric species Caecomyces communis Cx were grown
on microcrystalline cellulose or alfalfa hay and monitored over 5 day period for fermentation products and activities of
endoglucanase and B-glucosidase. The major fermentation products of these fungal strains were formate, acetate and ethanol.
Both fungi also produced variable amounts of lactate, CO2 and hydrogen. Endoglucanase and B-glucosidase activities were
measured in cell wall, cell extract and extracellular fractions. Highest endoglucanase activities were found in extracellular
fraction of A4 culture grown on microcrystalline cellulose (397.7 pg glucose/ml/h) and on alfalfa hay (471.7 pug glucose/ml/h),
respectively. The B-glucosidase activity was highest in extracellular fraction of JBI culture grown on microcrystalline
cellulose (1 159 pg glucose/ml/h). In general, polycentric fungus O. joyonii A4 produced endoglucanase mainly into extracel-
lular fraction and B-glucosidase bound to the cell wall. On the opposite, in the culture of monocentric strain C. communis
JB1 both enzymes predominated in extracellular fraction. In cultures of O. joyonii grown on microcrystalline cellulose, there
was observed production of Yellow Affinity Substance (YAS), with similar properties to the YAS from Clostridium thermo-
cellum. This compound was involved in adsorption of fungal endoglucanases to microcrystalline cellulose in a wide range of
pH (from pH 5-8) and temperature (30 to 60 °C). In the presence YAS the adsorption rate of endoglucanase onto microcrys-
talline cellulose was significantly higher.

HISTOCHEMISTRY OF ALKALINE AND ACID PHOSPHATASES IN PHEASANTS UNDER
THE CONDITIONS OF ACUTE INTOXICATION BY SELECTIVE HERBICIDE

B. Hufnigelovi, E. Dudrikova, L. Lenhardt, J. Legath, H. Mlynar¢ikova
University of Veterinary Medicine, KoSice, Slovak Republic

Histochemical evaluation of alkaline phosphatase and acid phosphatase was carried out in liver, kidney, and small intestine
of the control group of pheasants (5), and survived individuals (Ist experimental group — 1 pheasant, 5 ml/kg b.w.; 2nd
experimental group — 2 pheasants, 4.5 ml/kg b.w.) sacrificed by jugular incision. In the control group of animals the mild
density of reaction product of alkaline phosphatase was determined at the top of the small intestine villi, and high density in
the middle part of the microvillous zone of the small intestine. The mild density of reaction product of this enzyme was
observed in all villi of both experimental groups of pheasants. Comparing samples of the liver from the experimental and the
control pheasants it was found to be located in the hepatocytes microvilli towards intercellular biliary canaliculi. Activity of
this enzyme in the control group of pheasants was high to very high. In both experimental groups of animals the density of
reaction product of alkaline phosphatase in the liver parenchyma was partially high to very high passed into some areas with
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very low activity of this enzyme. In group I of the experimental animals these areas were more expressive. The high to very
high activity of alkaline phosphatase in the epithelium of kidney canals in the control group of animals was observed. In both
experimental groups of pheasants the activity of this enzyme in the epithelium of kidney canals was high to very high passed
into some areas with very low activity. In all experimental animals in the cytoplasma of enterocytes no significant changing
the activity of acid phosphatase was observed. In both experimental and the control animals the similar picture was observed
in the liver. Mild to high density of reaction product of acid phosphatase was determined in the kidney of the control group
of pheasants. Comparing samples of the pheasants an evident decreasing of this enzyme activity was observed in both
experimental groups of animals.

LACTATE DEHYDROGENASE RELEASE AS A MARKER OF CYTOTOXICITY
E. Hurné', S. Hurnéz, M. Skalick4'

'Research Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic
2Technical University, KoSice, Slovak Republic

A variety of methods has been utilized to measure cellular death. Some of them are based upon the measurement of vital
dye exclusion, release of small endogenous or exogenous compounds or the uptake of fluorescent pH sensitive dye. Other
methods utilize the release of intracellular enzymes. The measurement of lactate dehydrogenase level (LDH) is one of the
most widely used and accepted methods for measuring cellular death/lysis. The cytotoxicity was defined as the release of
LDH from lysed cells as a percentage of the highest LDH activity. In our work, the effect of zinc pretreatment on cadmium
cytotoxicity was examined. Zinc pretreatment decreased the release of LDH at low concentrations of Cd. LDH activity in the
medium of the control cells was 58.09 + 2.60% against 51.13 £ 23,17% in the medium, when the cells were influenced by
zinc (P < 0.001). At 5 uM Cd, amounts of LDH were 64.12 + 1.30% and 60.01 * 2.38% with Zn pretreatment (P < 0.001).
At 10 puM, the activity of LDH was 68.32 * 1.43% against 62.88 * 1.51% (P < 0.001) and at 25 uM 72.88 + 1.56% against
65.97 + 1.83% (P < 0.001). _

THE EFFECT OF CADMIUM ON SELECTED HEMATOLOGICAL PARAMETERS IN LAYING
HENS

A. Jackova!, B. Korénekové', P. Siklenka', J. Kottferova’

|Research Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic
2Um'ver.firy of Veterinary Medicine, Kosice, Slovak Republic

In a biological trial with laying hens selected haematological indices after long-term Cd exposure have been studied.
Laying hens were divided into eight groups as follows: Groups 1, 3, and 5 were experimental (0.3; 0.6; 6.0 mg.kg_I CdCla,
respectively); groups 2, 4, and 6, with the same Cd concentrations and supplemented with vitamin D3. K1 was control group
and K2 was control group supplemented with vitamin D3. Evaluating the erythrocyte (Ec) count throughout the experiment,
statistical significance (P < 0.05) between control group (K1) and experimental group 5 with highest Cd supplementation was
found. In the course of the experiment, a slight decrease in Ec was observed depending on the time of Cd administration.
Throughout the experiment an increasing, insignificant tendency of Lc count was observed. In spite of this fact Lc counts
both in control and experimental groups ranged within the physiological values, i.e. 20-60 GI™'. Inall experimental groups,
Hb values were found to be lower than the given physiological value for Hb, i.e. 9.39 g.dl". Throughout the experiment
a slight insignificant decrease in Hb values was recorded. The decrease in Hb content in blood could be due to Cu and Fe
deficiency caused by decreased Zn resorption by the effect of Cd.

BIOLOGICAL TREATMENT OF WHEAT STRAW BY WHITE-ROT FUNGI
D. Jalg!, F. Nerud?, P. Siroka'

UInstitute of Animal Physiology, Slovak Academy of Sciences, Kofice, Slovak Republic
2Institute of Microbiology, Academy of Sciences of the Czech Republic, Praha, Czech Republic

This study evaluated thirteen white-rot basidiomycetes for their potential to improve the ruminal degradation of wheat
straw. Pleurotus ostreatus (PO), Pleurotus ostreatus — mutant (PO-M), Trametes gibbosa (TG), Lyophyllum ulmarium (LU),
Polyporus ciliatus (PC), Polyporus brumalis (PB), Lentinus tigrinus (LT), Phelinus laevigatus (PL), Hericium clathroides
(HC), Daedalea quercina (DG), Inonotus andersonii (1A), Inonotus obliquus (10) and Inonotus dryophilus (ID) were incu-
bated on wheat straw for 30 days at 28 °C. Detergent fiber, crude protein and in vitro dry matter digestibility (IVDMD) were
determined. The results showed increasing crude protein and ash contents in all fungus-treated straw. IVDMD values were
increased in straws treated with most fungi and decreased in straws treated with LU, LT and PB, respectively. Relative to
untreated wheat straw, the detergent fiber content — neutral detergent fiber (NDF) and acid detergent fiber (ADF) — was
significantly reduced in the most fungi-treated straw and less reduced in the straw treated with IA, 10, ID, LT and PL,
respectively. Out of the three fractions — hemicellulose, cellulose and lignin, hemicellulose showed the largest proportionate
loss, whereas lignin the smallest one in the most fungi-treated straw. It is evident, that most of tested fungi are suitable to
convert wheat straw to higher quality ruminant feed.
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PROTEIN AND LIPID CONTENT OF RUMEN, ABOMASUM, LARGE INTESTINE, SMALL
INTESTINE MUCOSA OF CATTLE

V. G. Janovich, V. V. Ivaniak, G. M. Galias, S. B. Korniat, O. S. Kychma, G. A. Senkus
Institute of Agriculture and Animal Biology, Lviv, Ukraine

Digestion in separate compartments of the digestive tract of ruminants is closely tied with their morphofunctional peculi-
arities, although physiological aspects of these peculiarities are not studied sufficiently. Taking into consideration the above
mentioned fact, the aim of our work was a comparative investigation of protein content and correlation of its separate fractions,
on the one hand, and content of lipids and correlation of their separate classes on the other hand, in rumen, abomasum,
duodenum and large intestine mucosa of 2 years old bulls. Protein content of these tissues was determined using a biuretic
method, correlation of separate protein fractions — using electrophoresis in polyacrylamide gel, lipid content by weight method
after extraction in chloroform-methanol 2 : 1, correlation of separate lipids classes by thin layer chromatography. It has been
determined that protein content in the small and large intestine and in abomasum mucosa was higher than in rumen mucosa
(P < 0.05), in the mucosa of small intestine than in the large intestine mucosa (P < 0.05). In the mucosa of abomasum, small
and large intestines 9-10, and in rumen — 7-8 protein fractions were found that were distributed according to their electro-
phoretic moiety. The total lipid content of phospholipids and cholesterol contents in abomasum, small and large intestines
mucosa were higher than in rumen (P < 0.05), but differences between two compartments of intestine are not significant.
Obtained results demonstrate the relation between the ultrastructure of cells of separate compartments of digestive tract of
cattle and separate fractions of proteins and lipids contents in them.

PRODUCTION HEALTH OF SHEEP BRED IN THE EMISSION AREA OF COPPER PRODUCING
WORKS AND ITS AFFECTION

F. Jen&ik!, J. Bires!, Z. Dankovéikova?, A. Mur4nska'

IUniversily of Veterinary Medicine, Kosice, Slovak Republic
2State Agricultural and Food Inspection, Kosice, Slovak Republic

Our task was to observe the production health affection of sheep in the area of central Spi§ which is polluted by industrial
waste from copper producing works during the years 1995-1996. | 520 sheep were fed the feed mixture OV-05 DZ fortified
with 3 000 g of ammonium molybdate and 6 000 g of sodium sulphate per 100 kg of mixture for three weeks in January
1995 and 1996 . Daily dose of mixture was 0.1 kg per animal. We followed dynamics parameters of haematologic, hepatal
and mineral metabolism. Effectiveness of feed with medical supplements was already manifested by gradual adjustment of
the observed indices during February. Majority of analysed parameters were in excess of the physiologic range mostly in
1996. Copper accumulation exceeded the maximum admissible amount in the liver of sheep deceased in the area of copper
producing works in 1995 and 1996.

A
THE EFFECTS OF ROOIBOS TEA (ASPALATHUS LINEARIS) ON JAPANESE QUAIL
INTERMEDIARY METABOLISM AND EGG PRODUCTION

M. Jurénil, M. Greksék', D. Lamogov4', M. Nakano?

Vnstitute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republic
2Institute for Medical Science of Aging, Aichi Medical University, Nagakute, Japan

Rooibos tea contains phenolic compounds and exhibits antioxidant and superoxide anion scavenging activity. The aim of
presented work was to study the effects of Rooibos tea on Japanese quail intermediary metabolism and egg production. One
year old Japanese quail hens were divided into two groups with high and low egg production. One half of each group was
provided with Rooibos tea instead of drinking water for 4 month. The egg production was recorded daily. The birds were
killed at 16 months of age and the body weight, weight of organs (heart, liver, gut, intestine), abdominal fat, and the parameters
of intermediary metabolism in plasma (glucose, total proteins, albumins, creatinine, uric acid, cholesterol and triacylglycerols)
were estimated. The egg production in both high and low egg-laying group, during the whole experiment, was significantly
higher in the tea drinkers. At the end of experiment there were no differences in body weight or weight of internal organs
between the four groups. There were not found any detectable effects of Rooibos tea treatment on concentration of glucose,
total proteins, albumins or uric acid. There was lower creatinine concentrations in plasma detected in tea drinking groups.
Significant decrease of triacylglycerols and cholesterol concentration in plasma was observed in the low egg production group
which drunk water. Results of these studies suggest that Rooibos tea could improve physiological conditions in the older
Japanese quail.
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METABOLISM OF SECONDARY INTERMEDIATES IN THE SYNTROPHIC RUMEN BACTERIA
G. Kalachnyuk', R. Kravtsiv!, M. Marounek?, M. Baran®, O. Savka!, G. Dronik'

lBiotechrwlagy Research Institute of Animal Production, Academy of Veterinary Medicine, Lviv, Ukraine
2Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-UhFinéves,
Czech Republic

3Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The classical example is the syntrophy of Streptococcus bovis or Butyrivibrio fibrisolvens and other bacteria producing
lactate, formate etc. with the cells of Megasphaera elsdenii which form propionate by assimilating lactate by the acrylate
metabolic pathway. In the end of fermentation in S. bovis we have discovered 10-20 times more lactate than in M. elsdenii.
Exogenic formate in the 11 mM and higher concentrations influences both bacteria in different ways. It clearly inhibits
ammonia formation and other processes especially in S. bovis. It intensifies the activity of NAD-dependent lactate dehydro-
genase by 60%, while in M. elsdenii activity is decreased by 40%. The activity of NAD-depending formate dehydrogenase
is reduced by 50% in S. bovis and increases by 20% in M. elsdenii. In both bacteria the activity of the following intracellular
enzymes: aconitase, isocitrate dehydrogenase, fumarase, malate dehydrogenase and others changes in a peculiar way. The
discovered alterations show that in S. bovis the exogenic formate under certain conditions may assist in assimilating polysac-
charides which ferment to lactate, and in M. elsdenii it activates the utilization of lactic acid. It should be noted that in the
B. fibrisolvens culture, which was growing on glucose and xylose, not only great production of butyrate (9—11 mM), acetate
(7-11 mM) and lactate (6-7 mM) was observed but also great production of formate (12-15 mM). It is interesting that in
this bacteria no activity of phosphoketolase was discovered during the metabolism of two substrates, while the activity of
this enzyme was high in the control strain Lactobacillus plantarum 185.

THE USE OF HPLC IN THE DIAGNOSTICS OF EXOCRINE ACTIVITY IN THE PANCREAS
OF FARM ANIMALS

R. Kastel', P. Nad?

]University of Veterinary Medicine, Kosice, Slovak Republic
2Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic

Eight clinically healthy 16 months old hens, seven clinically healthy 14 days old male calves, six 3-5 months old pigs
were used in the experiment. During the preparatory period, the animals were fed without addition of soybean flour. After
fasting which lasted 24 h, the animals were administered the substrate ALTAB (4-(N-acetyl-L-tyrozyl)-aminobenz oic acid),
always at an amount of 250 mg ALTAB/kg of the live weight. Blood was taken 3 hours after administration of the substrate.
Then, during the 7-day experimental period, the soya flour containing protease inhibitors was added into the feed. After
7 days, the animals were given the same amount of the substrate ALTAB again and the concentration of PABA (P-aminoben-
zoic acid) in blood was examined. After feeding of soya flour, the plasma concentration of PABA increased from 17.5 umol.l'l
prior to the administration to 27.3 umol.1™" after feeding in calves and from 203.8 to 349.2 }1mol.l'l in hens. In pigs the
average plasma concentration of PABA was 174.8 pmol.l™! prior to the experiment. In pigs, the 7 days lasting feeding of the
soya flour extract, in contrast with the effect of protease inhibitors in calves and chickens, decreases the plasma concentration
of PABA to 33.0 p.mol.l_'. Feeding of protease inhibitors leads to the increased size of the pancreas and to the higher
production of the pancreatic juice, thereby also to the higher production of chymotrypsin in the small intestine. In pigs, the
excretion of the pancreatic juice is not higher. The administered inhibitor inactivates the definite part of chymotrypsin in the
small intestine and consequently, the plasma concentration of PABA decreases. The results suggest that in pigs, the soya
inhibitors neither damaged pancreas directly nor stimulated the higher production of the pancreatic juice. The effect of protease
inhibitors present in the fed soya flour was not the same in all observed animal species.

RELATIONSHIP BETWEEN PLASMA VERY LOW DENSITY LIPOPROTEINS AND FATNESS
IN BROILERS

M. Kinscher, J. Doskodil, J. Kalova,

Mendel University of Agriculture and Forestry, Department of Morphology, Physiology and Veterinary Care,
Brno, Czech Republic

Body weight at killing age was the main selection criterion in broiler production for a long time. It showed some negative
results (high fatness, degenerative changes in skeleton, decreased reproduction and increased mortality). Therefore other,
alternative selection criterions for selection against body fat were searched. The level of plasma very low density lipoproteins
(VLDL) would be one of them. Our experiment confirmed the possibility of prediction of abdominal fat content using a rapid
turbidimetric assay for plasma very low density lipoproteins (VLDL). Broilers (males) of 2 different hybrid lines were reared
to age 42 days. They were fed with modified feed mixture. It contains relatively low concentration of fat (about 25 g/kg).
M ements of pl VLDL concentration were effected in plasma from 5-week-old broilers. We used a turbidimetric
method for plasma very low density lipoproteins developed by Griffin and Whitehead. This method is based on selective
precipitation of VLDL with heparin and Mgz". In addition to the level of VLDL we used the samples of plasma for
measurements of the mass of cholesterol and total body lipids. After killing we provided carcass analyses and measurements
of abdominal fat. Birds were selected for high and low level of VLDL. The birds with a low level of VLDL had a significantly
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lower content of total body lipids, lower content of cholesterol in blood plasma and abdominal fat. There were, however, no
significant effects of plasma VLDL on body weight and percentage yield of broilers.

THE EFFECT OF COBALT AND COPPER SUPPLEMENTATION ON THE RUMEN CILIATE
POPULATION IN SHEEP

S. Kisidayova, 1. Zelenak '
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The effect of physiological doses of sulfate form of copper (12 mg.kg‘l DM), cobalt (2 mg.kg_l DM) and cobalt + copper
(2+12 mg.kg‘l DM) in two different diets on the rumen protozoa of four Merino sheep with rumen cannulae was investigated.
The number of Entodinia spp., trichostomatid protozoa (Dasytricha plus Isotricha) and large protozoa (Polyplastron mul-
tivesiculatum plus Ophryoscolex caudatus tricoronatus) was counted in the rumen fluid 3 h after feeding the animals. The
experiment lasted 30 days, the first 14 days were an adaptation period after changing the diet. The number of Entodinia spp.
significantly increased with diet A (complete food ration = meadow hay + feeding mixture + corn + molasses + mineral
supplement + treated beech sawdust) without microelement supplementation. No significant effect of Co, Cu or Cu + Co
supplementation on the growth of Entodinia spp. was observed with the diet A. The supplementation of Cu significantly
decreased the number of Entodinia spp. with the diet B (meadow hay + barley meal), when their mass was decreased in the
rumen with the diet. The number of trichostomatid protozoa was significantly decreased with the diet A, which was probably
due to feeding molasses. After supplementation with Co, their growth was significantly higher with the diet A. No significant
effect of Cu or Cu + Co supplement on the growth of trichostomatids was observed either with the diet A or the diet B. No
significant effect of Co, Cu or Cu + Co supplementation on the growth of Polyplastron m. and Ophryoscolex c.t. was observed
either with the diet A or the diet B.

ANTIOXIDANT STATUS IN COWS IN THE NORTH-EAST OF POLAND
M. Kleczkowski'2, W. Klucinski', E. Sitarska!, M. StrzalinskiZ, J. Sikora!, P. Dziekan'

"'Warsaw Agricultural University, Faculty of Veterinary Medicine, Department of Internal Diseases, Warsaw,
Poland
ZVeterinary Hygiene Research Station, Lomza, Poland

The aim of this paper is to present the activity of blood superoxide dismutase (SOD)-and glutathione peroxidase (GPX)
in cows from the North-East of Poland. The experiment was performed on 36 cows aged 4-7 years with milk yield about
4 200 | per year. All animals belonged to the Black and White breed. Taking into account regional conditions, the animals
were allotted into 3 groups. During the grazing season the animals were kept on pasture, while in winter their diet consisted
of grass silage, hay and concentrate. Blood samples were taken twice a year from all the animals to determine SOD and GPX.
First time during dry period (1 week before calving) and second time in average milk yield period. SOD and GPX activity
were determined with Randox kits. The results were evaluated statistically by Student’s test. The role of SOD is to accelerate
the dismutation of the toxic superoxide radical, produced during an oxidative energy process to hydrogen peroxide and
molecular energy. Superoxide dismutase is a Cu and Zn dependent enzyme. Glutathione peroxidase is a selenium dependent
enzyme which is found in most animal tissues. GPX catalyses the degradation of organic hydroperoxides and hydrogen
peroxides. SOD activity in erythrocytes of cows from group A, B and C during dry period was 52.8 + 4.8; 89.4 +9.2; 73.2
+ 5.5 U/mg Hb, respectively, however in average milk yield period it was statistically lower 38.9 +4.1; 69.2 + 7.8 and 51.3
+ 4.7 U/mg Hb, respectively. GPX activity in the plasma of cows from group A, B and C in dry period was 242.8 * 21.4;
333.5 +20.3 and 299.7 + 26.3 U/dm®, respectively. The mentioned results were statistically higher (P < 0.05) than in average
milk yield period: 198.5 + 12,5; 222.4 + 17.7 and 241.7 *+ 20.9 Uldm?, respectively. The lower activity of the enzymes in
the blood of cows in the milk yield period can be dependent on an increase of elimination of trace elements.

BACTERIAL ENZYMES INVOLVED IN CHITIN DEGRADATION IN THE RUMEN
J. Kopecny, B. Hodrova

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-Uhrinéves,
Czech Republic

Chitinolytic microorganisms are responsible for the inhibition of fungal cellulases in the rumen. Four bacterial isolates
were used for this study. The first one, Clostridium tertium CHKS, was isolated from the rumen of cow. Other three
Clostridium sp., OV12, OV13 and OV 14 were isolated from the rumen fluid of sheep. All of them were able to inhibit the
growth of anaerobic fungi. Carbohydrate utilization tests showed high similarities among ovine isolates but they were different
from isolate CHKS. There were estimated activities of different enzymes of chitinolytic complex. Endochitinase activity was
highest in the extracellular fraction of the strain CHKS (46.17 pg N-acetylglucosamine/ml/h). The same activity in cell-bound
fraction was highest in the strain OV14 (16.48 pg N-acetylglucosamine/ml/h). Activity of N-acetylglucosaminidase was
highest in the culture of CHKS, in both cell-bound (3.40 pg N-acetylglucosamine/ml/h) and extracellular fraction (48 pg
N-acetylglucosamine/ml/h). Chitosanase exhibited the highest activity in extracellular fraction of CL sp. OV14 (5.15 pg
glucosamine/ml/h). Chitin deacetylase activities were detected mainly in extracellular fraction and the highest was in the
culture of CL sp. OV 13 (0.477 pg glucosamine/ml/h). Electrophoresis of native extracellular and cell proteins confirmed
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similarities of isolates OV12 and OV 13. They were different from the other two bacterial strains. Zymogram of these proteins
showed that chitinases are bound in high molecular complexes (MW higher than 100 kD). Final products of chitinase
degradation were glucosamine, N-acetylglucosamine and a spectrum of chitin oligosaccharides.

THE EFFECT OF VITAMIN D; ON CHYMOTRYPSIN ACTIVITY IN THE DROPPINGS
OF LAYING HENS AFTER AN EXPOSURE TO Cd

M. Korének!, B. Korénekova?, A. Jackova?, P. SiklenkaZ, J. Kottferova®

'Univer:ity of Veterinary Medicine, Kosice, Slovak Republic
2Research Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic

In the experiment with laying hens, the effect of both vitamin D3 and cadmium on chymotrypsin activity has been studled
Laying hens were divided into eight groups as follows: Groups 1, 3, and 5 were experimental (0.3; 0.6; 6.0 mg.kg™ 'cdcl,,
respectively); groups 2, 4, and 6 with the same Cd concentrations and supplemented with vitamin D3. K1 was control group
and K2 was control group supplemented with vitamin D3. In groups 1-4, ACHT activities were rather high at the end of the
experiment. An obviously low ACHT activity was seen in groups 5 and 6 (182.9; 213.5 U.g". respectively). A low activity
was observed due to the strong inhibition of chymotrypsin by Cd at increased Cd concentration. In group Kl, considerably
high mean value of ACHT activity was found out. The comparison of group K1 with groups 1, 3, and 5 revealed significant
values in all groups. In group K2, even a higher value of ACHT activity was obtained. The comparison of groups 2, 4, and
6 with group K2 revealed significant values in all groups. At the highest Cd concentration, ACHT activity was less pro-
nounced. A strong competitive inhibition of ACHT by Cd as well as stronger Cd absorption occurred there. It is possible to
eliminate the toxic effect of Cd at small amounts in the feed and/or feed mixture by higher vitamin D3 supplementation.

THE EFFECT OF CADMIUM ON LACTATE DEHYDROGENASE AND ALKALINE
PHOSPHATASE ACTIVITIES IN LAYING HENS

B. Korénekova!, M. Skalicka', A. Jackovi!, P. Siklenka!, M. Korének?, J. Kottferova>

| Research Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic
2Universit‘y of Veterinary Medicine, Kosice, Slovak Republic

In the course of 6 months, the effect of cadmium and preventive dose of vitamin D3 on alkaline phosphatase (ALP) and
lactate dehydrogenase (LD) activities in laying hens was studied. Laying hens were divided into eight groups as follows:
Groups 1, 3, 5 were experimental (0.3; 0.6; 6.0 mg.kg™ ! cdcl, respectively); groups 2, 4, 6 with the same Cd concentrations
and supplemented with vitamin D3. K1 was control group.and K2 was control group supplemented with vitamin D3. During
the experiment, a decrease in ALP serum levels in all experimental groups was recorded. The comparison of group K1 with
groups 1, 3, 5 as well as that of group K2 with groups 2, 4, 6 did not reveal any significant differences. The effect of cadmium
on ALP activity is equivocal. In groups with vitamin D3, a slightly increased, insignificant activity of ALP was found out.
We. suppose that these values were influenced by vitamin D3. In the course of the experiment, a slight decrease in LD serum
levels in all groups was observed. In group K1, the values were almost equable in the course of the whole experiment. In
group K2, a slight insignificant increase in LD levels was recorded. When comparing LD activities, a slight insignificant
decrease was observed depending on increasing Cd dose. In groups with vitamin D3 a slight insignificant protective effect of
vitamin D3 on LD activities was recorded.

THE EFFECTS OF FOOD RESTRICTION ON DAILY HEART RATE, BLOOD PRESSURE AND
BODY TEMPERATURE IN FOWL: A TELEMETRIC STUDY

L. Ko$tal', C. J. Savory? “

VInstitute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republlc
2Roslin Institute (Ea'mburgh) Roslin, Mldlalhlan UK

The aim of presented experiment was to examine, whether the diurnal changes in behaviour of restricted-fed birds are
reflected by corresponding changes in heart rate (HR), blood pressure (BP) and body temperature (T), and how the circadian
patterns of these physiological measures differ between restricted-fed and ad libitum-fed states. Three female broiler breeders
(Ross 1, Ross Breeders, UK) were kept in individual cages under LD cycle 12 : 12 (lights on at 07.00 h). Water was provided
ad libitum, and. a single restricted food ration was provided daily at 09.00 h. At 16 weeks of age the feeding regime was
changed from restricted to ad libitum. At 12 weeks each bird was implanted with a radiotel ric tr itter (Data Sciences
International, USA). Physiological measures were recorded during two 24-h periods at 15 weeks of age (restricted-fed phase),
and during another two 24-h periods at 17 weeks (ad libitum-fed phase). There were marked circadian variations in BP, HR
and T in the restricted-fed phase. During the night, HR and T were lower, and BP higher, than during the day. All 3 measures
were highest during the 09.00 h meal (eaten in ca. 5 min). Previously reported declines in oral stereotyped behaviour of
restricted-fed birds after the meal coincide with declines in HR and BP. Although there were similar differences in HR, BP
and T between night and day in the ad libitum-fed phase, their magnitude was much reduced. HR and BP were consistently
higher in ad libitum-fed phase, and nocturnal hypothermia was then minimal. A more detailed study of the relationships
between food restriction, physiology and behaviour is in progress.
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EFFECTS OF GOLDTHIOGLUCOSE ON ERYTHROCYTE GLUCOSE-6-PHOSPHATE
DEHYDROGENASE ACTIVITY AND MALONDIALDEHYDE PRECURSORS CONTENT
IN MICE TISSUES

D. Kostovia , E. Michnova ;
University of Veterinary Medicine, Department of Pathophysiology, KoSice, Slovak Republic

Experiments were conducted to determine whether goldthioglucose (GTG) application, known to produce lesions in the
hypothalamus and other tissues in mice, is associated with increased lipid peroxidation and changes in antioxidative defense
mechanisms. The glucose-6-phosphate dehydrogenase (G6PD) activity in red blood cells (RBC) and values of malondialde-
hyde (MDA) precursors in some tissues were determined. Three groups of 6 ICR adult male mlce were injected for three
consecutive days with either saline (controls) or GTG dissolved in saline, at a dose of 0.10 mg.g~ Yor 0.15 mg.g~ lof body
weight. The third day, two hours after injection, controls and groups with GTG were decapitated under aether anaesthesia
and blood, bnm liver and kidneys were removed for analysis. In GTG-mice the G6PD activity in RBC increases to 298.60
+16.20 mU.10° Ec and 349.38 + 17.46 mU.10° Ec relative to the GTG dose, compared to 258.2 + 14.46 mU. 10 in control
animals. The increase relative to GTG dose and compared to control animals was statistically significant (P < 0.001). The
content of MDA precursors in the liver and in the kidneys of GTG-mice significantly increases with P < 0.001 and P < 0.02,
respectively. The MDA precursors content in the brain was also increased, but the difference compared to the controls was
not statistically significant.

SOMATOTROPIN MAY DECREASE ADIPOSE TISSUE LIPOGENESIS BY MODULATION
OF GTP-BINDING PROTEINS G./G,,

V. Krbeéek!, J. Skarda', H. Kovara?, Z. Figar’

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-UhFinéves,
Czech Republic
2Charles University, 1st School of Medicine, Research Psychiatric Unit, Praha, Czech Republic

In vivo and in vitro experiments have demonstrated that bovine somatotropin (bST) decreases lipogenesis in goat adipose
tissue. The purpose of this investigation was to study the molecular basis for the inhibition of lipogenesis by bST in omental
adipose tissue of young castrated male goats. Using ELISA competition assay in a preparatory study on one control and one
bST treated animal an increase of GTP-binding proteins Gg/Gi1 concentration was observed, whereas the concentrations of
Gs and Gi)2 were not changed. Hence, in further experiment on four animals (two control, two bST treated) immunoblotting
of omental adipose tissue membrane extracts was performed only with antiserum against C-terminal decapeptide of G¢/Gi1.
Following resolution of the membrane proteins in SDS-PAGE identified a polypeptide of some 42 kDa to be 170 and 180%
higher in bST treated animals than in controls. These data suggest that bST treatment enhances signaling via phospholipase
C-linked Gg/G1) proteins. When combined with our previous data, results suggest that bST inhibition of adipose tissue
lipogenesis may be mediated by increasing the amount of Gq/G1. (Supported by GA AS CR No A7-045608.)

THE LONG TERM EFFECT OF LOW PROTEIN DIET ON THE LEVELS OF GROWTH
HORMONE AND INSULIN-LIKE GROWTH FACTOR I IN GROWING SHEEP

P. Krejéi!, A. Gladysz?, J. PolkowskaZ, J. Siminek', M. Tomanek®

Unstitute of Animal Physiology and Genetics, Academy od Sciences of the Czech Republic, Praha-Uhfinéves,
Czech Republic

2The Kielanowski Institute of Animal Physiology and Nutrition, Polish Academy of Sciences, Jablonna, Poland
3Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic

Restrictions of nutrients in diet result in disturbances in the endocrine somatotrophic axis, which plays an essential role
in the co-ordination of interactions leading to somatic growth of animals. One of the most important hormone that affects the
growth of mammalian organisms is the growth hormone (GH), which influences the metabolism of protein and carbohydrates
directly or indirectly by stimulation of insulin-like growth factors (IGFs) secretion. In ruminants, long term feeding on restricted
energy or protein in diet resulted in an increase of serum GH concentrations. There are suggestions that the IGF-I level may
be the best hormonal indicator of nutritional state of animals. It was found that in the sheep concentration of IGF-I was
correlated with the level of energy in the diet. The present study was designed to investigate the influence of the low protein
diet on the level of GH and IGF-I in blood plasma of growing female lambs and to elaborate the method of estimation of
blood plasma IGF-I in this species. The experiment was undertaken on 4 pairs of growing ewes (/Merino x Romanov/ x
Suffolk) subjected to the two levels of protein nutrition, low (8%) and high (18%) for a period of 3 months beginning at the
age of 6 months. At the end of experiment, blood plasma was undertaken at 10 minutes intervals over hours for radioimmu-
nological estimation of GH and IGF-I. The results showed that the mean concentration of GH (7.6 + 5.4 ng/ml vs 3.9 + 1.6
ng/ml) was higher in the group fed on a low protein diet. The level of IGF-I did not differ between both groups of ewes, fed
at high and low level of protein in diet (40.2 + 16.0 ng/ml vs 44.0 £ 16.0 ng/ml). In conclusions: restrictions of dietary protein
lasting 3 months augment the GH but do not influence the IGF-I secretion in growing female lambs. (Supported by GA CR
No 523/97/1220, and Polish Scientific Committee, No 5 POGE 02410.)
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INFLUENCE OF FOOD RESTRICTION ON BRAIN CATECHOLAMINE CONCENTRATION
AND DOPAMINE RECEPTORS DENSITY IN FOWL

L. Kubikova!, P. V§boh', L. Kotal', C. J. Savory?, M. Juréni', P. Blazitek®

Unstitute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republic

2Roslin Institute, Roslin, UK

3Military Hospital, Bratislava, Slovak Republic

The aim of this study was to assess the possible relationship between the degree of food restriction and brain dopaminergic
activity. Fifteen broiler breeder females were divided into 3 groups, which received either a recommended commercial ration
(R), twice that amount (2R), or ad libitum food (AL). At 60 days of age, birds were killed and their brains dissected into
6 regions: forebrain roof, basal telencephalon, diencephalon, mesencephalon, cerebellum and pons + medulla. Dopamine (DA)
receptor densities were estimated by binding of [3H]SCH 23390 (Dj) and [SH]spiperone (D2) and levels of DA and its
metabolites DOPAC and HVA by HPLC. There were no significant differences in Dy or D2 receptor binding between the
feeding treatments in any brain region tested. However, possible differences in more discrete areas cannot be excluded. The
levels of DA in basal telencephalon were significantly higher in the R group than in the AL one (2 165 vs 1 595 pg/mg wet
tissue, P < 0.05). On the other hand, there was significantly less DA in cerebellum (55 vs 65 pg/mg tissue, P < 0.05) and
medulla + pons (125 vs 185 pg/mg wet tissue, P < 0.05) than in the AL birds. There were no significant differences in DOPAC
and HVA levels between the different feeding treatment groups. The increased levels of DA in basal telencephalon found in
restricted-fed birds are consistent with the results of our previous studies, showing stimulation and suppression of stereotypies
following treatments with DA receptor agonists and antagonists, respectively.

THE EFFECT OF ASPALATHUS LINEARIS ON CHICK SKELETAL MUSCLE CELLS GROWTH
IN CULTURE

D. Lamoﬁovtil, M. Juréni', M. Greksék', M. Nakanoz, M. Vanekova®

Unstitute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republic

2Institute for Medical Science of Aging, Aichi Medical University, Nagakute, Japan

Mnstitute of Experimental Veterinary Medicine, Ivanka pri Dunaji, Slovak Republic

Aspalathus linearis (Rooibos tea — RT) extract contains natural antioxidants and scavenging agents. We investigated the
effects of different concentrations of RT extract in medium on growth and changes of growth parameters of cultured chick
embryonic skeletal muscle cells. Presence of 2, 10 and 100% of RT extract in the culture of primary cells significantly
inhibited cell proliferation. The inhibition of cell growth reflected on decreased DNA, RNA and protein contents in primary
cells culture as well as fibroblasts and myoblasts. The ability of the primary cells, fibroblasts and myoblasts to synthesize
DNA and protein in the presence of RT extract, measured as an amount of ["H]thymidine and [3H]Ieucinc incorporated into
DNA and de novo synthesized protein, corresponded with decreasing DNA and protein contents in all three cell types. The
inhibition effect of RT rose with increasing concentration of the tea extract in the culture medium. Ornithine decarboxylase
activity (the rate-limiting enzyme in the conversion of ornithine into polyamines) was significantly affected only by 100%
RT extract in every examined cell types. These results suggest that the inhibitory effect of RT extract on the growth of primary
cells, fibroblasts and myoblasts is due to the potent scavenging activity of the RT extract.

EFFECT OF ENTEROCIN CCM 4231 IN THE RUMEN ECOSYSTEM
A. Laukovi, S. Czikkova
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The paper presents testing of enterocin CCM 4231 effect in the ruminal ecosystem as well as its effect towards listerial
contamination. BAC CCM 4231 (produced by the ruminal isolate Enterococcus faecium CCM 4231) was used at a concen-
tration of 3 200 AU/ml in our experiment. After its addition, cultivation of the rumen content was provided at 37 °C as well
as at 30 °C. The best inhibition effect was observed towards enterococci at both temperatures (decrease of the total counts
was from 108 cfu/ml to 10" cfu/ml) with a stronger inhibition effect concerning cultivation at 37 °C. Staphylococci were also
inhibited, however with lower intensit: (IO6 cfu/ml to 10°~10" cfu/ml) at both temperatures. The growth of E. coli cells was
suppressed from 107-10% cfu/ml to 10°=10" cfu/ml at the temperatures used. In the case of BAC addition directly to growing
strains (Ent. faecium, Str. bovis and Listeria monocytogenes) till 24h of fermentation significant inhibition effect was detected.
It could be concluded that BAC CCM 4231 showed the antimicrobial activity also in the natural environment. Therefore,
there is a real possibility for its application in biotechnological processes concerning the ecological problems and/or concern-
ing ruminal metabolic problems.
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MERCURY INFLUENCE ON THE ANTIOXIDANT ENZYME ACTIVITY OF S. BOVIS
AND S. RUMINANTIUM

V. Lenirtova', K. Holovska', P. Javorsky?

lUniversiry of Veterinary Medicine, KoSice, Slovak Republic
2Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

In the present work we examined the influence of mercury (as ng‘) on the activity of antioxidant enzymes as superoxide
dismutase (SOD), catalase (CAT) glutathione peroxidase (GSHPx) and glutathione reductase (GR) in two rumen bacteria
species S. bovis and S. ruminantium. The activity of antioxidant enzymes was quite different in relation to cultivation. In
aerobic cultivation of facultative S. bovis there was statistically important induction of SOD, GSHPx and GR activity in the
presence of ng*. In anaerobic cultivation only SOD was induced, activity of GSHPx remained unchanged and activity of
GR was decreased at the highest concentration of ng* (50 pg/ml). Anaerobe S. ruminatium grew well in the presence of
50 pg Hg2+ probably because of sulphide production, which appears to play an important role in metal detoxification of this
bacteria. Antioxidant enzyme activity of S. ruminantium was lower than thatoof S. bovis. There were no SOD or CAT activities
observed. GSHPx activity was almost 3 times lower in the presence of Hg™" ions.

Concentration of thiobarbituric acid reactive substances (TBARS) which are considered as a biomarker of membrane lipid
peroxidation was increased in the presence of 50 pg ng+. Our results demonstrate that the influence of ng+ on the activity
of antioxidant enzymes in S. bovis and S. ruminantium is different, which points to different ways of mercury detoxification.

THE RENAL FUNCTION OF LAMBS FED A LOW PROTEIN DIET AFTER LONG-TERM
ADMINISTRATION OF VASOPRESSIN

L. Leng, M. Szanyiov4, 8. Faix
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The effects of long-term administration of 1-desamino-D-arginine vasopressin (IDAVP, Adiuretin-SD, Ferring, Prague)
on renal function were studied in young growing lambs. Subcutaneous injection of 10 pg dDAVP twice daily started two
weeks after the birth of lambs and lasted for six months. Animals were kept on low protein diet six weeks before the
measurements of renal function. The clearance experiments carried out two days after the last injection of dDAVP showed
that renal urea reabsorption was significantly higher (30.04 £ 5.5 vs. 48.03 + 5.41 mol.min”!, P < 0.05) concomitantly with
the increased plasma urea level (1.51 * 0.06 vs. 2.21 * 0.07 mmol.I”!, P < 0.001) in dDAVP treated group. Long-term
treatment with a vasopressin analogue did not influence the glomerular filtration rate (26.58 +4.12 vs. 27.11 £ 2.58 ml.min"',
NS) and urine flow rate (0.53 + 0.06 vs. 0.64 *+ 0.09 mlmin™", NS). It is suggested that an increased plasma urea level in
dDAVP treated lambs favours the larger recycling of endogenous urea nitrogen to digestive tract. The increased renal
reabsorption capacity for urea in lambs after the six month treatment with vasopressin is supported by modified morphological
development of the kidneys (Bizub V., Leng L., Res. Vet. Sci., 62, 1997: 189.)

UTILIZATION OF HISTOCHEMISTRY IN VETERINARY MEDICINE
L. Lenhardt!, §. Moze¥?

'Universily of Veterinary Medicine, KoSice, Slovak Republic
2Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

By introduction of quantitative methods of evaluation histochemistry has become one of the fundamental directions in
different branches of research. Enzyme studies offer very good information on the metabolic profile of the object of investi-
gation under both physiological and pathological conditions. To prove enzymes as active substances and also for the
determination of their activity mainly the light microscope is used. On the basis of detailed quantification of enzymatic
activities and knowledge of their localization in the cells, such a group of enzymes can be chosen which directly reflects the
functional conditions of the organs under investigation. Examination of the digestive tract under physiological conditions and
during the malabsorptional syndrome by means of histochemical methods a marked decrease of lactase, aminopeptidase M,
alkaline phosphatase, dipeptidylpeptidase IV and acid phosphatase could be stated in the diseased intestine. In mastitic dairy
cows increased alkaline phosphatase, glucose-6-phosphatedehydrogenase, lactate dehydrogenase, acid phosphatase and B-glu-
curonidase were observed mainly in the epithelial cells. The results of our observations could be directly utilizable in
biological research, in the common veterinary and medical field and also in the diagnosis of preclinical pathological changes.

MELATONIN PRODUCTION IN EMBRYONIC CHICK PINEAL CELLS TREATED WITH
PHOSPHODIESTERASE INHIBITOR IBMX

M. Mackova, D. LamoSova
Institute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republic

In the pilot study the effects of two 3-isobutyl-1-methyl-xanthine (IBMX) concentrations (5. 10~ and 5.107° mol.I"™") on
melatonin production in pineal glands isolated from 19-day-old chick embryos were tested during both the dark and light
phases of the LD (12 : 12) cycle. For the subsequent experiments only the higher dose was used, since this one was more
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effective. In the first experiment the effects of 3, 6, 9 and 12 hour treatment with IBMX on melatonin production of cultured
pineal cells were measured. IBMX was supplemented to the medium at the end of the dark phase of the LD cycle, or subjective
dark phase of DD or LL, respectively. Embryonic chick pineal cell melatonin production was significantly increased after 6h
IBMX treatment in dark phase of LD cycle. The increase in melatonin production after the 3, 9 and 12 hours treatment with
IBMX in comparison with control did not reach the level of statistical significance. All durations of IBMX treatment
stimulated melatonin production in both DD and LL conditions. In the second experiment the effect of IBMX on melatonin
production and cAMP efflux and accumulation after 6h treatment during the light phase of LD was studied. Significantly
higher melatonin production after IBMX treatment during light phase of LD cycle was accompanied by a significant increase
of cAMP efflux and higher accumulation of cAMP in cells. Our data suggest that IBMX increases melatonin synthesis in
cultured pineal cells isolated from 19-day-old chick embryos.

INFLUENCE OF LOW MOLECULAR PHENOLS ON VFA PRODUCTION
Z. Makova', J. Virady', I Zelenak?

YWniversity of Veterinary Medicine, Koice, Slovak Republic
2Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

The experiment was carried out in vitro and fistulated sheep were used as a source of inoculum. The 100ml serum bottles
were used for fermentation of meadow hay at 39 °C during 96 hours. The rumen content was mixed with McDougal’s buffer
(1 : 1) and added into the bottles (34 ml) containing 0.25 g of hay. In each incubator control test bottles contained rumen
fluid without substrate. In other bottles meadow hay without additive or with one of the following phenolic compound was
used: p-hydroxybenzaldehyde (PHBA), syringaldehyde (SA), vanillin (V) and vanillic (VA), syringic (SYA), hydroxycin-
namic (HCA), ferulic (FA) and coumaric acids (CA) at the amount of 1, 5 and 10 mmol. The VFA were determined by gas
chromatography using crotonic acid as an internal standard on Perkin-Elmer equipment. The results showed that total VFA
were significantly decreased with 10 mmol of V and CA and enhanced with 10 mmol of SA. Acetate was enhanced with SA
in all concentrations and with V in 10 mmol. Propionate was increased with V in all concentrations and with CA in 10 mmol.
SA depressed P in all cases. VA and SA decreased iB only in 10 mmol. Butyrate was increased with SA at all concentrations
and with HCA in 5 and 10 mmol but 10 mmol of V decreased it. Iso-valerate was decreased with all additives except PHBA,
SYA and HCA. Valerate decreased after V, SA in 5 and 10 mmol and was enhanced after | and S mmol of VA and 10 mmol
of V and CA. In conclusion it can be said that PHBA, SYA and FA had no effect on VFA production. The more effective
were V and SA.

PHYSIOLOGICAL ASPECTS OF REGULATION AND CONTROL OF SHEEP CORPUS LUTEUM
AND THEIR PRACTICAL USE

I. Maracek
Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

The weight of ovaries and the blood serum concentration of progesterone were determined as well as the number of follicles
visible on the surface in relation to the presence of corpus luteum on the ovary in the autumn period after Cloprostenol
application. The ovaries of 43 sheep of the Tsigai breed were examined at the age of 2-4 years. The animals were divided
into five groups. First group (I) was the control (7 = 6). In the luteal phase of sexual cycle the animals of groups Il to V
were applied i.m. 125 g of cloprostenol in Oestrophan inj. Spofa preparation. The animals were killed at the intervals of 24,
48, 72 and 120 hours (h) from the preparation application. The ovaries after the fixation were weighed and corpus luteum
was histologically investigated. Tertiary follicles on the surface were counted. In group I we demonstrated the significantly
higher weight of ovaries with corpus luteun (CL) as compared with ovaries without CL (P < 0.001). The weight of ovaries
with CL dropped significantly within 48 hours after luteolysis as compared with control (P < 0.001) and the difference in
the ovary weight according to CL incidence disappeared almost completely. In comparison with groups III and 1V, the weight
of ovaries in ewes of group V increased statistically significantly (P < 0.01). This finding is a result of development of new
CL after a passed ovulation. The concentration of progesterone was found to decrease rapidly from 8.43 mmol per 1 measured
past before the second administration of D-cloprostenol (Oth h) to 4.10 mmol per | 6 h after treatment, 1.65 nmol per | 6 h
after treatment and 0.20 nmol per | 19 h after treatment.

METABOLISM OF PECTIN AND GLUCOSE IN RUMINAL BACTERIA
M. Marounek, D. Duskova

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-UhFinéves,
Czech Republic

Metabolism of pectin and glucose was studied in Butyrivibrio fibrisolvens 787 and Lachnospira multiparus ATCC 19207.
Both substrates differed considerably in the composition of fermentation end-products in cultures of pectinolytic bacteria.
Production of acetate was increased when bacteria were grown on pectin. A corresponding fall in production of other
metabolites was found. Production of cell dry matter was higher in cultures supplied with glucose. The activity of aldolase
(marker of the glycolysis) was high on both substrates. No activities of phosphoketolase (marker of the phosphoketolase
metabolic route) and phosphogluconate-dehydrase/ketodeoxyphosphogluconate aldolase (markers of the Entner-Doudoroff
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pathway) were found out. Thus, pectin monomers seem to be metabolized via glycolysis. Reasons of different metabolite
profiles on pectin and glucose remain unclear.

PREIMPLANTATION EMBRYO DEVELOPMENT IN ICR MICE AFTER STREPTOZOTOCIN
TREATMENT

J. Mihalik, P. Rehik, J. Veseld, S. Ciko$, V. Baran, J. Koppel
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

To investigate the significance of impaired insulin secretion on preimplantation embryo development, outbred ICR female
mice were injected with a single dose of streptozotocin 130 mg (low) and 160 mg (subdiabctic).kg’I 14-17 days before
fertilization. Preimplantation embryos were collected on day 3 of pregnancy, four-eight cell embryos were cultured in vitro
48 h (day 5) and their cell number was estimated. After spontaneous ovulation the significantly different distribution pattern
in comparison with controls was detected only in preimplantation embryos isolated from subdiabetic (160 mg.kg"l strepto-
zotocin) mice. Furthermore in this group after in vitro 48 h cultivation the incidence of degenerated embryos significantly
increased. Analysis of cell number distribution in embryos after cultivation in vitro indicated the significant delay in cell
proliferation in both experimental groups (130 and 160 mg.kg‘l streptozotocin) in comparison with control mice. After
superovulation only a significant difference was found in the distribution pattern of embryos isolated on day 3 of pregnancy
from subdiabetic (160 mg.kg'l streptozotocin) mice. It could be concluded that in outbred ICR mice lower streptozotocin
treatment (130 mg.kg") influenced only cell distribution of in vitro cultured embryos after spontaneous ovulation. In ICR
mice marked changes in preimplantation embryo development were detected only after subdiabetic (160 mg.kg"') streptozo-
tocin treatment and during in vitro cultivation delayed effects of impaired insulin secretion resulted in the increase of embryo
degeneration at the time after the third mitotic cleavage.

INHIBITORS OF SERINE PROTEASES AFTER SUPEROVULATION STIMULATION OF EWES
M. Molnérov4, A. Stanikova, B. Pastorova, J. Halagan, J. Varady
University of Veterinary Medicine, KoSice, Slovak Republic

The hormonal stimulation of ewes to superovulation has been accompanied by changes not only in the hormonal levels
Ps, E> but also in antiproteolytic activities (AA) of blood plasma and follicular fluid. The significance of these changes
depends on the breed (Merino, Tsigaja, Wallachian) and status (nongravid, gravid 1-2 months ), in follicular fluid on the size
of follicles, and on the methods of stimulation. 2 000 IU PMSG increased values AA of follicular fluid (P < 0.001), at the
same time, values AA in follicles > 10 mm were higher. Mean values of AA in blood plasma were not increased significantly
and there probably exist some local mechanisms in the ovary, which control the balance between proteolytic and antipro-
teolytic activities in every ovarian cycle.

CATECHOLAMINES AND MONOAMINE OXIDASE ACTIVITY IN SOME HYPOTHALAMIC
STRUCTURES OF SHEEP AFTER HORMONE STIMULATION

B. Pastorova
University of Veterinary Medicine, KoSice, Slovak Republic

The influence of hormonal preparations of FSH at a dose 450 IU on the levels of catecholamines (norepinephrine,
dopamine and epinephrine) and the activity of their degradation enzyme monoamine oxidase (MAO) in the hypothalamic
regions regulating the reproductive system of sheep (area preoptica, eminentia mediana, corpus mammillare) and pineal gland
were investigated in the oestrous period employing radiochemical methods. The administration of FSH resulted in a significant
(P < 0.001) increases of dopamine levels in the area preoptica and corpus mammillare in the hypothalamus of sheep as
compared to control groups with synchronized oestrus. Hormonal stimulation with FSH increased the levels of hypothalamic
norepinephrine in the areas studied and these difference were significant in the eminentia mediana (P < 0.05) and corpus
mammillare (P < 0.05). Significant (P < 0.001) changes in epinephrine levels were found in the corpus mamillare and area
preoptica (P < 0.005). Our results indicate that the administration of FSH caused the most pronounced decrease of MAO
activity in corpus mamillare (P < 0.001), where a significant increase in catecholamine occurred. The pineal gland reacted to
the hormonal preparation by decreased levels of norepinephrine and dopamine (P < 0.001) and by an increase in MAO activity
(P < 0.001). We suggest that FSH administration affects catecholamine levels and MAO activity in the studied areas of the
brain of sheep by means of a feedback mechanism.

THE LEVELS OF CATECHOLAMINES IN THE BLOOD PLASMA OF SHEEP AFTER
HORMONAL STIMULATION

B. Pastorova, A. Stanikova, M. Molnarova, J. Halagan
University of Veterinary Medicine, KoSice, Slovak Republic

The effect of hormonal stimulation with FSH injection at the doses 360 IU and 480 IU FSH on the levels of plasma
catecholamines (dopamine, norepinephrine and epinephrine) was studied by radioenzymatic methods during synchronized
oestrus cycles of the sheep. Catecholamines were determined in the blood plasma before and 24, 48, 96 a 120 hours after
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application of FSH. It follows from the results that the levels of plasma dopamine increased significantly (P < 0.001) 24 and
48 hours after FSH application. Furthermore, the levels of dopamine during the other time intervals observed compared with
those of controls before hormonal stimulation, remained at a higher levels. A lower dose of the hormone 360 U had a more
pronounced effect on changes in the levels of plasma dopamine. Norepinephrine did not exhibit any significant changes in
comparison with the plasma levels of dopamine in the sheep after hormonal stimulation with FSH. A statistically significant
increase in plasma norepinephrine was recorded 24 hours after administration of FSH. During the other time intervals
observed, its levels did not differ from the control values. Plasma epinephrine showed a significant increase 24 and 48 hours
after FSH application but not later. The effect of FSH on plasma catecholamine levels was not dose-dependent and their
increase was pronounced especially in the period of ovulation.

HEALTH ASPECTS OF UTILIZATION OF DEEP LITTER SYSTEMS WITH APPLICATION
OF BIOTECHNOLOGICAL PREPARATIONS

I. Plach4', J. Venglovsky', Z. Makova®

'Research Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic
2Universit‘y of Veterinary Medicine, Kosice, Slovak Republic

In order to decrease the negative influence of large-capacity technologies in farm on the environment, agricultural waste-
water treatment plants were built on the farms. Wastewaters from animal farms are treated in these plants in such a way that
in the first stage of treatment the solid and liquid fractions of slurry are separated on vibrating screens or belt presses. The
liquid fraction is subsequently treated in several stages by the biological aerobic method and is discharged to a recipient. The
solid fraction of slurry is stored on field dung hills or waste disposal sites and is subsequently applied to agricultural land.
The disadvantages of the technologies mentioned include their high investment and operational costs. This problem can be
resolved by utilization of deep litter using biotechnological preparations. Saw dust or short-cut straw is used as a substrate.
At present, this system is used on more than 80 agricultural farms in Slovakia for housing pigs but also for poultry. In
comparison with the litterless systems, the system mentioned provides large space for animals which can enjoy soft and warm
bedding and live in conditions resembling more the natural way of keeping (deep-rooted behaviour) and the cannibalism is
decreased. Very important aspect is the decrease in the production of ammonia and other toxic gasses in the animal house.
From the point of view of the environment it is important that the production of wastes decreases together with more than
70% decrease in production of ammonia, decrease in the typical odour and the litter is turned to a high quality product by
the end of the productive cycle.

INFLUENCE OF PHYSIOLOGICAL STATUS ON METABOLIC PROFILE IN COW BLOOD
0. S. Pocotylo, V. G. Janovich

Institute of Agriculture and Animal Biology, Lviv, Ukraine

The aim of our work was to investigate the correlation between the physiological status of cows and biochemical indices
in their blood which characterize various links of metabolism in their body. The total protein content and relative contents
of separate fractions in blood serum, glucose, free fatty acids, separate free amino acids, carbamide, triacylglycerols, phos-
pholipids and cholesterol concentrations and its fatty acid content were investigated at the 8th month of pregnancy and at the
Ist and 7th month of lactation. It has been established that protein, triacylglycerol, phospholipids, cholesterol, carbamide,
glucose, free fatty acids, free amino acids levels in the blood of pregnant cows were significantly lower than the same indices
of lactating cows. This data suggest the increase of nitrogen retention in cow body during pregnancy, and the influence of
transplacentaric transport of glucose, free fatty acids and free amino acids on their plasma concentrations is significantly
higher at the beginning of lactation than at its end. These data demonstrate the enhancement of lipolysis in adipose tissue and
proteolysis in skeletal muscles of cows during intensive lactation. The above data also suggest considerable differences in
various free amino acids contents, and in concentration of some fatty -acids in separate lipid classes in cow blood plasma.

RESTRICTION ENDONUCLEASES OF RUMEN BACTERIUM SELENOMONAS RUMINANTIUM
P. Prista$, P. Javorsky
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

Analysis of restriction and modification activities has revealed high diversity of nucleolytic activity within the natural
population of S. ruminantium. At least 12 different restriction profiles, indicating the presence of the different specificity
nucleases have been observed. Site specific endonucleases were detected in 17 out of 45 strains tested. In other strains
a different level of non-specific activity was detected. Plasmid DNAs in size from 0.9 to more than 25 kbp were detected in
60% of strains analyzed. The presence of different specificity endonucleases, as well as differences in plasmid profiles of
isolates possessing identical specific activity indicate that the population of S. ruminantium within the rumen of individual
animals consists of at least 10 different clones. Several groups of isolates were identified on the basis of site-specific
nucleolytic activity observed. The largest one consists of the isolates possessing activity identical with Srul restriction
endonuclease. Other groups comprised a smaller number of isolates, six of them were represented by single isolate only.
Site-specific activities (endonucleases) characterized include Asel isoschizomers, as well as Stul and EcoRl, Pstl, Nael, Nsil
isoschizomers to date unobserved in this microorganism. The most frequently the GTCGAC recognizing restriction and/or
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modification systems were detected in S. ruminantium isolates. Pstl isoschizomers were detected in 3 tested strains. In at least
two other strains the Pstl isoschizomeric restriction modification systems were accompanied by at least another one restriction
and modification system with different specificity. Presence of identical restriction and modification systems in both subspe-
cies of S. ruminantium, as well as occurrence of Pstl isoschizomers in various combinations, indicate the possible role of
mobile genetic elements in the spreading of genes coding for these system in ruminal ecosystem.

METABOLISM OF TWO STRAINS OF BIFIDOBACTERIUM GLOBOSUM FROM THE RABBIT
CAECUM

0. Savka'?, M. Marounek', V. Rada’, L. Kovar!

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-Uhfinéves,
Czech Republic

2Research Institute of Biotechnology in Animal Production, Lviv, Ukraine

3Czech University of Agriculture, Praha, Czech Republic

Two strains of Bifidobacterium globosum were isolated from caecal contents of rabbits. Both strains fermented glucose,
galactose, pentoses and starch. Neither of the strains fermented alditols and inulin. Their ability to ferment disaccharides other
than maltose was limited. Bifidobacteria did not hydrolyze gelatin and did not decompose amino acids. Nitrovin, bacitracin,
monensin, avoparcin, salinomycin and virginiamycin at 10 mg/l inhibited the growth. Several fermentation parameters differed
in growth on glucose and starch. The production of formate and ethanol was increased with glucose. A corresponding fall in
lactate was observed. Cellular carbohydrate content was higher after growth on starch. On the other hand, cells of bifidobac-
teria grown on starch tend to contain less protein. Bifidobacteria were grown in a complex medium with 10% caecal extract.
The carbon recovery exceeding 100% indicated incorporation of cell biopolymer precursors, present in the medium.

THE EFFECT OF CADMIUM ON CHANGES OF QUALITATIVE INDICES OF EGGS
P. Siklenka', B. Korénekova', A. Jackova!, J. Kottferova?, J. Saly?

'Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic
2"Universiry of Veterinary Medicine, Kosice, Slovak Republic

The effect of cadmium on egg weight after long-term administration in a flock of laying hens has been studied. In view
of the fact that a response of poultry to Cd exposure in production indices has been expected, we aimed, among other things,
at the observation of the effect of the above-mentioned xenobiotic on the weight of produced eggs. The results suggest that
basic foods of poultry nature are influenced mainly by the degree of feed mixture contamination. Because of consumers’
health protection, it is necessary to take effectual measures to direct the elimination factors at these commodities. Laying
hens were divided into eight groups as follows: Experimental groups 1, 3, and 5 (0.3; 0.6; 6.0 mg.kg_I CdCly, respectively);
groups 2, 4, and 6 with the same Cd concentrations and supplemented with vitamin D3. K1 was the control group and K2
was control group supplemented with vitamin D3. Significant changes after Cd administration were recorded in the egg weight.
In all observed groups with different Cd supplementation as well as with vitamin D3 supplementation the egg weight was
significantly lower at the end of the experiment. It should be pointed out that egg weight was significantly lower also in
control groups. In this classification and/or experiment evaluation it may be clearly stated that a significant decrease in egg
weight was recorded in groups without vitamin D3 supplementation. Thus, it is a new piece of knowledge that Cd adminis-
tration significantly decreases the egg weight. It is a beneficial fact that this effect of Cd may be eliminated by vitamin D3
supplementation.

ONTOGENETIC PECULARITIES OF LIPID SYNTHESIS IN CATTLE LUNGS
K. B. Smolyaninov, V. G. Janovich
Institute of Agriculture and Animal Biology, Lviv, Ukraine

The respiratory function of animal lungs is closely tied with lipid metabolism because of a key position of specific
phospholipid-phosphatidylcholinedipalmitate in the lung surface ultrastructure. The content of separate classes of lipids and
their free fatty acid content in animal lungs during prenatal and postnatal period of ontogenesis differ considerably, but
physiological and biochemical mechanisms of such differences appearance are not sufficiently elucidated. Hence the aim of
our work was a comparative study of synthesis intensity of separate lipid classes in the lungs of 9 months old fetus and adult
cattle in vitro using c'* labelled palmitic, stearic, oleic and linolenic acids as precursors of lipid synthesis. It has been
established that palmitic and stearic acids are utilized by fetal lungs and lungs of adult animals in lipid synthesis approximately
to the same degree. Oleic acid is more intensively utilized in lipid synthesis in fetal lungs and linolenic acid in lungs of adult
animals. The degree of incorporation of fatty acids in adult lung lipid synthesis is diminishing in the order — linolenic, oleic,
palmitic, stearic acids, and in fetal lungs in the order — oleic, linolenic, stearic, palmitic acids. In phospholipids, triacylglycerols
and cholesterol ethers synthesis in adult lungs are utilizated correspondingly 41.2-59.5; 14.7-26.1; 2.2-9.3 %, and in fetal
lungs 24.7-39.6; 14.2-39.3; 1.7-9.3% of total radioactivity of studied fatty acids. The data obtained demonstrate that changes
of separate lipid classes fatty acid content during ontogenesis in cattle lungs are caused by different degrees of utilization of
separate fatty acids in lipid synthesis.
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CHANGES IN THE HYPOTHALAMUS AND EPENDYME OF THE THIRD VENTRICLE
OF THE BRAIN IN SHEEP AFTER SUPEROVULATION

A. Stanikova, M. Molnirov4, B. Pistorov4, V. Rajtovi, J. Halagan, J. Varady
University of Veterinary Medicine, KoSice, Slovak Republic

Our attention was directed to the changes in neurosecretion and the study of changes in the cellular nucleus volume of
neurons of nucl. supraopticus, nucl. infundibularis and nucl. tuberomamillaris in sheep after hormonal stimulation. Twenty
eight sheep in the anestrous period were used. They were synchronized with Agelin and hormonally stimulated with serum
gonadotrophin, Oestrophan and Folistiman. The ependymal lining was studied by the scanning electron microscope. In the
rostral hypothalamus the neurosecretory structures (NSO) are slightly stimulated to the increased neurosecreta production
after hormonal influence. The more pronounced changes occur in the central hypothalamus (NARC). No qualitative changes
were found in the caudal hypothalamus (NTM) in the nucleus analysed. The evaluation of the karyometric analysis, i.e. the
changes in the volumes of hypothalamic nuclei observed, is in correlation with neurosecretion. The ependyma in anestrous
is monolayer, cubic up to cylindrical. After hormonal stimulation its focal repletion occurs in the suprachiasmatic and
infundibular area. A local proliferation of the tanycyte ependyma occurs in the recessus infundibuli. Ependymocytes
desquamate and release themselves into the cerebrospinal fluid. As the ependyma in the central area of hypothalamus reacts
very sensitively to all processes connected with the sexual activity under physiological conditions, the action of administered
hormones found a response in it likely only secondarily through the hypothalamus or ovaries.

EFFECT OF BIFIDOBACTERIA MILK CULTURE ADDITIVE ON FERMENTATION PROCESSES
IN THE RUMEN OF CALVES

M. Svetlanské', A. Sommer', E. Bencové', J. Szakécs', V. Borog2

'Research Institute of Animal Production, Nitra, Slovak Republic
2Dair_y Research Institute, Zilina, Slovak Republic

We performed two physiological experiments in calves (age 4 and 8 weeks) during liquid nutrition. Young bulls were
kept individually in balance cages, and they were divided into 2 groups according to live weight and age. Both groups of
animals were fed the milk feed mixture - MFM of identical composition and the biological milk concentrate - BMC (IO“
active microflora of Bifidobacteria and Lactobacillus) — 100 g BMC substituted 1 | MFM. Calves in experiment I got 8 1 of
drink, in experiment 11 6 1. Lucerne hay and feed mixture for raising and fattening of calves — TKS were given to both groups
ad libitum. Rumen fluid was sampled by an esophageal tube at two subsequent days. We determined pH - 3 h after morning
feeding, ammonia and VFA always 3, 6 and 12 h after morning feeding. The calves which were given the additive of
Bifidobacteria and Lactobacilli had significantly (P < 0.001) higher pH value (exp. group 6.55 — control group 5.55). There
were found no differences in older calves. The values of ammonia in rumen fluid measured in groups I and II kept within
the physiological values (20-35%). There were no significant differences between the groups. Significant differences between
the groups of calves in the measured values of VFA were in experiment I — in younger calves. Calves in experimental groups
had totally lower (P < 0.05) VFA concentration (exp. group 62.05 — control group 80.35), significantly less (P < 0.001)
propionic (exp. group 8.70 mmol/l, 13.56% out of VFA - control group 16.66 mmol/l, 20.68% out of VFA) and valeric acids
(exp. group 1.61 mmol/l, 2.62% out of VFA — control group 4.45 mmol/l, 5.37% out of VFA). Significantly broader (P <
0.001) molar proportion of acetic acid to propionic acid (exp. group 5.08 — control group 2.88) was also found in the younger
category of calves.

MIKROMAG AND SINGLE-ELEMENT MICROELEMENTAL LICKS USED FOR PREVENTION
AND THERAPY OF MICROELEMENT DEFICIENCY IN ANIMALS

P. Sviatko
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

Mikromag a.u.v. is a magnesium microelement premix containing Cu, Mn, Zn, Co, Mo, Se, I and Mg. The dose recom-
mended for prevention is 30 g and for therapy 40 g pro toto (or 3.2 and 4.2 g/kg diet DM) for all ruminants. J.M.L. a.u.v.
are single-element microelemental licks containing Cu, Mn, Zn, Co, Se and I. JML were offered to 400 dairy cows for 21 days.
Biological effectiveness or the influence of JML on saturation of dairy cow organisms with the elements investigated were
observed in two indicator materials, namely hair and faeces. The influence of supplementation of ME in the form of JML on
reproductive parameters of dairy cows was observed in 600 animals of the same herd. The JML was applied 3 months. On
the basis of results obtained at Mikromag application in more than 30 herds in the duration of 5-10 years, it is obvious that
the recommended dose of 30 g and the therapeutic dose of 40 g were capable of resolving the problem of ME deficiencies.
The results show that the application of JML, although offered for a relatively short time, results in a positive influence on
the state of saturation of dairy cow organism with the elements investigated as early as after 3 weeks.The supply of JML
resulted in an improvement of % successfulness of the first and of all subsequent inseminations — a decrease in insemination
index of heifers and dairy cows was observed. The service period also decreased by about 10 days and the interval decreased
below 50 days. The most pronounced was the increase in the number of dairy cows with service period up to 60 days — from
73 to 120 cows. The discontinuation of supply of JML caused worsening of these parameters. The application of JML to
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sheep resulted in an increase in wool yield by 6% and the content of wool fat by 3.3% in comparison with the control not
supplemented with JML.

EFFECT OF AD LIBITUM AND DOSED FEEDING ON FEED INTAKE AND pH VALUES
IN RUMEN FLUID OF RED DEER

J. Szakécs!, M. Vodiiansky?, J. Chovanec', A. Sommer'

'Research Institute of Animal Production, Nitra, Slovak Republic
2Forschungsinstitut fiir Wildtierkunde der Vet. Med. Universitdt, Wien, Austria

Deterioration of living conditions of hoofed game in impaired ecosystems are considered to be one of the main reasons
for occurrence of damage to forest stands. Besides the impairment of availability of natural food, the frequent disturbance of
game with subsequent disturbance of its natural grazing cycle also plays a negative role. We determined the circadian activity
of cannulated adult deer in quiet conditions. We observed 5 to 10 periods of feed intake with subsequent rumination. The
game cannot compensate fully the left out feeding periods with greater activity during the night if the daily physiological
cycle was disturbed more markedly (interruption of feeding from 7.30 a.m. to 18.30 p.m.). The deer consumed by 35% less
meadow hay, or by 21% less hay with additive feed mixture (proportion 3 : 1) during the interrupted feeding compared with
ad libitum feeding. A significant increase of pH values in rumen fluid occurred in them due to starvation.

THE EFFECT OF DIFFERENT R.C. SEEDS CONTENT IN A DIET OF RATS ON SOME
PHYSIOLOGICAL ASPECTS OF EXPERIMENTAL ANIMALS

L. Selepcovia
University of Veterinary Medicine, Kosice, Slovak Republic

Medical products made of natural especially plant sources are always more preferred not only in human but also in
veterinary medicine these days. In our soil and climatic conditions the plant Rhaponticum carthamoides Willd (R.C.) is the
most prosperous. Positive effect of aboveground part of this plant on the increase in weight, health state, physical condition
and production has been found in many experiments with various farm animals. In the experiment we have tested R.C. seeds
as a possible source for production of extracts or additives for the above mentioned aims. 42 growing rats, race SPF Wistar
were used in our experiment divided into 7 experimental groups. Basic feed dose was Larsen diet which was substituted by
ground R.C. seeds in different groups as follows: group A — 0%, B — 0.5%, C - 0.75%, D — 1.00%, E - 1.50%, F - 2.0%,
G - 100%. The observed indices: 1. growth curve, 2. weight, 3. histological structure of internal organs, 4. health state of
animals. During the experiment, which took 30 days, we did not find any difference in the first three observed indices in
animals of groups B-F compared with control group A. The fourth observed parameter was much better in groups B-F than
in control group (A). Animals of group G which were fed pure R.C. seeds during 30 days experiment started to manifest
aggressivity, insomnia, loss of co-ordination and dependence on seed feeding. During 30 days experiment the animals kept
the same weight or it was slightly increased. Pathological changes in internal organs were found at dissection.

ENZYMATIC ACTIVITIES IN THE GASTROINTESTINAL TRACT OF CHICKEN
J. Simiinek, H. Bartoiiova, M. Marounek

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-Uhrinéves,
Czech Republic

The activity of 7 hydrolytic enzymes (lactase, maltase, invertase, amylase, cellulase, fructanase, protease) was measured
in the chymus of different parts of the digestive tract of the adult chicken broilers fed high grain based diet. Activity of all
examined enzymes was rather low in the crop, with the exception of amylase and protease. Activities of lactase were rather
low in all compartments of gastrointestinal tract with exception of caecum (4.46 pmol/g/h). Invertase and maltase activities
were low in the crop, but they increased in a caudal direction, so their values were highest in jejunal chymus (3.12 and 592.32,
resp.) and caecal chymus (5.81 and 25.92, resp.). On the other hand we found out the relatively high amylolytic activity in
the crop (10.08 pmol/g/h), in hindgut the values increased, so that the activity in caecum reached 61.44 pmol/g/h. The highest
protease activity was found out in jejunal and caecal digesta (118.56 and 53.28, resp.). Surprisingly inulinase activity was
found in caecal content and we detected no cellulase activity in digesta.

INTERACTION OF CHITINOLYTIC CLOSTRIDIUM TERTIUM WITH RUMEN BACTERIA
J. Simtinek, B. Hodrov4, H. Bartofiova

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-UhFinéves,
Czech Republic

Chitin is a common component of the cell wall of anaerobic fungi and represents a potential growth substrate for chiti-
nolytic bacteria in the rumen. Most of the chitinolytic bacteria isolated in our laboratory were Clostridium-like spore
producers. The most typical strain, Clostridium tertium ChK5 degraded colloidal chitin mainly to acetate, butyrate and lactate.
This bacterium produced endochitinase in cultures grown on chitin, as well as on N-acetylglucosamine and glucose. Chitobiase
was produced only when chitin was the growth substrate. In the anaerobic rumen environment, microbial degradation of
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polysaccharides is accomplished by the combined activity of many different bacteria. That was the reason for our study of
the fermentation of chitin by Clostridium tertium ChKS in co-cultures with nonchitinolytic bacterium Megasphaera elsdenii
LC] or Butyrivibrio fibriosolvens L1. Both these bacteria had a high chitin deacetylase activity and significantly influenced
chitin fermentation performed by Clostridium tertium ChK5. This influence was not based on the simple effect of removal
of potentially inhibitory fermentation products or a consumption of chitin hydrolysis products by the nonchitinolytic bacteria.
It seems that different types of interactions (cross-feeding) play a role in chitin degradation.

STIMULATION AND INHIBITION OF MAMMOGENESIS BY STEROID HORMONES
AND THEIR ANALOGUES

J. Skarda, P. Lavriv

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-UhfFinéves,
Czech Republic

The facts that the same steroid molecule may display multi-hormonal/-antihormonal or antagonist and partial agonist
activities or may display a clear effect in vitro, but is totally devoid of activity in vivo suggest that there is not an alternative
to special screening tests on living animal. The changes in mammary growth were not routinely used for characterization of
newly synthetized steroid molecules. The aim of this study is to describe mammary growth responses in young intact (day
18 of age) and castrated male (adult) and female (ovariectomy at day 25, experiment on adults) C3H mice to steroid hormone
agonists and antagonists. Dose-dependent growth changes of the mammary glands determined by a quantitative histology of
mammary whole-mount preparations were studied for oestrogens (E), progestogens (P), combinations of E with P, for
androgens (A) and glucocorticoids (G) (both in the presence of E plus P). E or P and E plus P stimulated growth was inhibited
by anti E, anti P or A or G. The effect of A was inhibited by anti A in males but not in females. These data suggest that
mammary gland growth response is a good model for routine in vivo screening of biological activities of steroids. (Supported
by GA AS CR No A7-045608 and No 505/94/0009.)

THE INFLUENCE OF FORMIC ACID ON ACID-BASE STATE AND THE pH VALUE
OF ABOMASAL INGESTA IN CALVES

V. Vajda
University of Veterinary Medicine, KoSice, Slovak Republic

The influence of sweet and acidified milk replacer on acid-base state of venous blood was investigated in 18 calves. The
level of acid-base balance (pH, HCO3, pCO2, BE and pO») after feeding (0, 1, 2, 4, 6 hrs) was determined in three groups
of calves fed sweet milk (SM) and casein type acidified milk (ACM) and albumin type acidified milk (AAM). The other
objective was to determine the changes of pH of abomasal ingesta in time after feeding. In calves fed SM the tendency to
metabolic alkalosis with gradual respiratory compensation was confirmed. Acid-base states of calves fed AAM showed a slight
metabolic acidosis (pH 7.343 + 0.03, BE -1.1 £ 1.9 mmol.l") with partial compensation by metabolic (HCO3 27.2 + 0.9
mmol.I"") and less by respiratory (pCO2 7.76 + 0.3 mmol.I") mechanisms of regulation. Calves fed ACM have developed
persistent metabolic acidosis (pH 7.312 + 0.02, BE -3.4 mmol.I™") with partial compensation by both metabolic (HCO3 22.1
+ 1.3 mmol.I"") and respiratory (pCO2 5.9 * 0.4 kPa) mechanisms of the regulation. The dynamics of the pH of the abomasal
contents was significantly (P < 0.001) lower in acidified milk replacer. The level of abomasal content drops below pH 4.0
two hours after the intake of acidified milk, but five hours after the intake of sweet milk replacer. The dynamics of acid-base
state of venous blood of calves most likely correlated with abomasal secretion capacity and the acidifying effect of milk
replacer.

THE COMPARISON OF IN VITRO FERMENTATION KINETICS ESTIMATED BY DIFFERENT
TECHNIQUES

Z. Varadyova, 1. Zelenak, P. Siroka
Institute of Animal Physiology, Slovak Academy of Science, KoSice, Slovak Republic

The techniques reported in this work were used to facilitate the study of the kinetics of forage digestion in vitro by
measuring gas production. For measuring and comparison of the volume (V) of gas production, dry matter degradability
(DMD), total VFA glass syringes (S), flow gasometer (FG) and pressure transducer (PT) methods were used. Rumen fluid
and McDougall's buffer (1 : 1) were pumped in 35ml doses into fermentation vessels containing 0.25 g of meadow hay.
1. S method — experiment was carried out with 50 ml syringes and according to a change of the piston position gas production
was measured after 2, 4, 6, 12, 24, 36, 48, 60, 72, 84, 96 hours. 2. FG method — 120ml serum bottles were used as fermentation
vessels. The volume of released accumulated gas in the serum bottles was measured by commercial flow gasometer. Measuring
was conducted after 12, 24, 36, 48, 60, 72, 84, 96 hours. 3. PT method - the measuring system consisted of a three way valve
connected to a manometer (to measure pressure in the serum bottles), gas-tight syringe (to measure volume of gas production)
and needle (used as a punch to rubber stopper on the serum bottle). When pressures from culture bottles were plotted against
their corresponding gas volumes, the linear relationship was obtained. By repeating this gas measurement at regular intervals
during the fermentation, it was possible to construct gas accumulation profiles for feed by calculation regression equations
for individual bottles.
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THE COURSE OF FERMENTATION IN THE CAECUM OF FOXES
W. Zawadzki
Agricultural University, Faculty of Veterinary Medicine, Department of Animal Physiology, Wroclaw, Poland

The aim of preliminary studies on 10 foxes was to determine the course of fermentation in the caecum of these animals.
The investigations were carried out in the farm conditions where foxes were fed ad libitum standard diet. Caecal samples
were obtained from foxes immediately after slaughtering. The incubations of fox caecal content, mineral mixture and/or
without substrate (sodium formate) were performed in vessels of special type in anaerobic conditions. The following fermen-
tation parameters were determined during 6 hours of incubations: methane (CHa), carbon dioxide (C0O2) and other gases,
volatile fatty acids (VFAs), pH, total numbers of bacteria and protozoa, fermentation efficiency (FE) and NGGR factor,
hydrogen utilization, microbial ,.cell yield“ and ATP production. The obtained results suggest the following composition of
caecal gases : CO2—71.2%, N2 — 21.9%, CH4— 4.4%, H2 - 1.9%, H2S — 0.6%, also high fermentation efficiency (about 80.8%)
and microbial ,.cell yield" (about 85.5 mg).

INFLUENCE OF SYRINGALDEHYDE ON SOME PARAMETERS OF RUMEN FERMENTATION
IN VITRO

1. Zeleniak, Z. Varadyova, P. Siroka
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The objective of these study is to establish the effects of syringaldehyde (SA) and Saccharomyces cerevisiae (YS) on the
end product of rumen fermentation. Two fistulated sheep were used as a source of inoculum. The fermentation was carried
out with 120ml serum bottles. In each incubator (96 hrs), control test bottles contained 35 ml rumen fluid and buffer (1 : 1)
with no substrate. In other bottles, meadow hay (0.25 g) with the following combination of additives was used: hay without
additive, hay + YS, hay with 1, 5 and 10 mmol SA and hay + YS with 1, 5 and 10 mmol SA. Five replicates were used for
each combination including the controls. The cumulative gas was estimated by a transducer method and VFA by gas chro-
matography. It follows from the results that YS did not influenced the hay degradability, gas, CH4, and total VFA production,
mol % of A, iB, A/B but increased B, iV, V and decreased P. The SA decreased hay degradability in all cases. The total gas
production was not changed, only with 10 mmol SA was decreased including the combination with YS. Total VFA was
increased with 5 mmol SA and with 5 and 10 mmol SA + YS. Acetate was enhanced in all cases. Propionate and iso-valerate
decreased with all supplements except 10 mmol SA + YS, when P was higher. Butyrate was increased with all supplements
but not with 10 mmol SA + YS. Iso-butyrate decreased only with 10 mmol SA and SA + YS. Valerate decreased after
application of 5 and 10 mmol SA and 10 mmol SA + YS. 2 H recovery decreased with 1 and 5 mmol SA including YS. It
can be concluded that YS partly influenced mol % of VFA, SA strongly influenced the levels of all parameters and YS
additive had only a moderate effect on SA action.

ROLE OF MELATONIN AND SEROTONIN IN THE CONTROL OF GROWTH HORMONE
SECRETION IN THE JAPANESE QUAIL

M. Zeman', J. Buyse?, P. Vyboh', 1. Herichova®, E. Deo:uypere2

Unstitute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republic

2Catholic University of Leuven, Department of Animal Physiology and Immunology, Belgium
3Comenius University, Department of Animal Physiology and Ethology, Bratislava, Slovak Republic

In addition to its role in a control of the circadian system melatonin seems to be involved in the modulation of growth
and energy retention in birds. These effects can be either direct ones or mediated by interactions of melatonin with the activity
of hormonal systems implicated in the growth control. Therefore, the aim of the present study was to find out whether
exogenous melatonin may influence growth hormone (GH) secretion in the Japanese quail and whether these effects are
mediated through an interaction with the serotoninergic pathway. Single subcutaneous injection of melatonin increased
consistently plasma GH concentrations in juvenile Japanese quail after the phase of exponential growth. Melatonin applied
in combination with the serotonin agonist (quipazine dimaleate) augmented GH secretion but serotonin antagonist (ketanserin
tartrate) was not able to preclude the stimulatory action of melatonin on GH synthesis. Present results confirm the stimulatory
action of melatonin on GH secretion in birds. They suggest that the effect of melatonin on GH release is not mediated
exclusively through interaction with the central serotoninergic pathway and other possible routes should be studied.
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The 17th Annual European Agricultural Outlook Conference

Outlook ’98

25th and 26th February 1998, The Landmark Hotel, London

The Agra Europe Agricultural Outlook Conference has become the most important annual event
for agribusiness and the food industry in Europe. Participants return to Outlook every year to
obtain an update on policy and receive expert forecasts for key commodity markets. The first day
of Outlook '98 will focus on Agenda 2000, with guest speakers; Franz Fischler, Commissioner
for Agriculture, European Union and Rt Hon Jack Cunningham MP, UK Minister for
Agriculture, with a special presentation by Gus Schumacher, US Under Secretary for Farm &
Foreign Agricultural Services.

The conference will focus on:-

Q Reform of the Common Agricultural Policy QO Effects of EMU on Agribusiness
O Implications of Eastward Enlargement of EU O Structural Funds & Rural Development
O Priorities for the next round of WTO negotiations O Impact of Genetically Modified Organisms

O Market Outlook for: ¢ Dairy @ Meat ¢ Sugar ¢ Oilseeds ¢ Cereals ¢
¢ Feedstuffs & Fruit & Vegetables @ Processed Foods ¢

Speakers Include:

Dr Claus Conzelmann, Nestlé Group, Switzerland * Dr Silvio Kluzer, Cerestar, Belgium
Carl Hausmann, Cereol, France * Graham Bishop, Salomon Brothers Int., UK
Alan Lacey, Sainsbury’s Supermarkets, UK * Philippe Jacknik, ATLA, France

Dr Laszlo Ranky, Nestlé Hungaria Kft, Hungary * Sir David Naish, National Farmers Union
Ambassador Don Kenyon, Australian Embassy & Mission to the EU
Peter Bradnock, British Poultry Meat Federation * Achilles de Naeyer, CIMO, Belgium
Richard Moore, Milltown Livestock & Meat Co Ltd., N. Ireland
Brian Gardner, EPA Associates, Belgium * Joan Noble, Joan Noble Associates, UK
Andrew Barnard, Dalgety Agriculture Ltd, UK * Helmut Ahlfeld, F.O. Licht, Germany
Brendan Kearney, Brendan Kearney & Associates, Ireland
Chair : Peter Pooley, Former Deputy Director General, EC DG VI.

For further details please contact Agra Europe (London) Ltd.




INFORMACE - STUDIE - SDELENI

METODICKE POZNAMKY K ETOLOGICKEMU VYZKUMU

V CHOVU KONI

Etologie zaujima v chovu hospodaiskych zvifat vy-
znamny tsek jiZ po fadu desetileti. V na§em chovu ko-
ni jsou viak etologickd pozorovéni ponékud sporadic-
ka. Povétsinou jsou zaméfena na uZzsi tematické otazky,
fe¥ené &asto formou diplomovych praci. Cetné z nich
jsou pro tuto védni oblast pozitivnim pfinosem. V me-
zindrodnim méfitku se pozorovani v chovu koni zamé-
fovala vét§inou na sledovéni projevi primitivnich ple-
men a divokych koni. Motivaci pozorovani byla snaha
o determinaci socidlni hierarchie ve stadé pfi paralel-
nim sledovéni nékterych specifickych projevi. Uplat-
fiovani riznych technologickych adaptaci v chovu koni
kulturnich plemen vyZaduje vSak feSeni velmi Sirokého
spektra etologické problematiky s cilem analytického
poznani vSech projevi koni a hiibat. Tim vyvstava vel-
mi §iroké metodické spektrum, v kterém mimo socialni
etologické pojeti jako urlujici nabyva na vyznamu
i etologie fyziologicka. Ucelenému vyzkumu projevi
koni v hieb&inském chovu se v€noval Duruttya
(1993), jehoZ prace je Sir§im vstupem do této — u nas
dosud ne plné docenéné — védni oblasti. Obecnym vy-
svétlenim je do urcité miry skutecnost, Ze chovu koni
byla po tisicileti vénovana podstatné vétSi pozornost
neZ jinym druhiim hospodaiskych zvitat, takZe o jejich
projevech byly shromaZdény Cetné empirické poznatky.
Ty vSak jiZ po obecné dynamickém rozvoji etologie
nepostaci zodpovédét komplex otazek vyplyvajicich ze
soucasné organizani zmény v chovu koni, ktera se
promita i v technologii chovu.

V navaznosti na vyznam etologického vyzkumu na-
stifiujeme k tvaze feSeni ukolu, ktery by svym obsa-
hem byl pfinosem pro rozvoj etologické fyziologie
a mél by konkrétni prakticky dopad.

V biologii je aktualni otizkou moZnost v&asného
uréeni nervového typu jedince ve vztahu k vykonnosti,
resp. k uZitkové hodnoté. Tato vazba je zvl4st vyznam-
na u anglického plnokrevnika a klusaku, jejichZ hodno-
ta je vzhledem k vysoké komer&nosti dostihového
sportu vysoka. Z téchto aspektl zaméfujeme nasledné
schéma metodického pojeti, nebot moZnost vEasné pre-
dikce vykonnosti z typu CNS, byt jen v zdkladnich ry-
sech, by byla v dostihovém turfu znaénym pfinosem.
Sledovani této problematiky by vychazelo ze tii cha-
rakteristik: a) z prvnich projevu hfibéte po narozeni, b)
z rastové dynamiky v prub&hu ontogeneze, c¢) z dosa-
Zené vykonnosti.

Tyto tfi charakteristiky lze velmi pfesné sledovat
u anglickych plnokrevniki, nebot jejich vykonnost je
jasné kvantifikovédna, zatimco u ostatnich teplokrev-
nych koni je pfi vykonnostnich zkouSkach — z hlediska
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potieb tohoto ukolu — definovdna jen obecnéji, bez
moznosti kvalitativni specifikace odpovidajici diferen-
ciaci dvou prvnich charakteristik.

Ad a) Hiibé se po narozeni postavi ve vétsiné pfipa-
du do dvou hodin po narozeni. Aktivita hfibéte, proje-
vujici se snahou postavit se jiZ po 15 min po narozeni
a opakovanymi pokusy, kterych jsou desitky, se vycer-
pava. Jind hiibata se postavi pozdéji, ale vétSinou po
mensim poCtu pokusi. Pravé charakterizovani této ak-
tivity s kvalitativnim posouzenim jednotlivych pokust
o postaveni (dosaZeni jednotlivych vySkovych zén),
s dokumentaci Casu a s celkovou charakteristikou pro-
jevi leZicich a vztavajicich hfibat, by poskytlo podkla-
dy pro predikci nervového typu jedince. Pokusy o po-
staveni hiibat maji z hlediska dosahovanych uspéchi
u nékterych jedinct ascendenéni tendenci, tedy od prv-
niho zvednuti hlavy aZ k postupnému zvednuti pfedni
Casti téla na hrudnich koncetinich po posledni pokusy
kon¢ici skute¢nym postavenim se hiibéte. U jinych je-
dinci ma vSak dynamika téchto pokust jiny trend. Na-
Se predb&Zné 3etieni potvrzuje u hiibat velké rozdily.
Pravé v téchto projevech se u hfibat vyrazn&ji nazna-
Cuje jejich nervovy typ, a napozorované projevy umoz-
ni jejich kvalitativni diferenciaci.

Ad b) Dynamika ristu a vyvinu v prub&éhu vyvoje
jedince by byla zji§tovana podle hmotnosti, a to véaZe-
nim v té&chto frekvencich: v prvnim tydnu kazdy den,
poté do konce druhého mésice v tydennich intervalech
a od véku 3 mésicu aZ do zafazeni do vycviku (tj. cca
ve véku 18-20 mésici) v intervalech mésicnich a stej-
né tak i v dobé dostihové kariéry v ro¢niku dvou- a tfi-
letych. ZvySovani hmotnosti lze vyjadfit napf. touto
exponencialni funkci:

y=A (-1

kde: A - nejvétsi pozorovand hodnota v dosp&losti
k - rychlostni konstanta
t —cas
1, — Casové zpoZdeni

o

K sledovani hmotnosti koni lze pfipomenout, Ze ki
dosahuje maximalni vykonnosti v uritém mensim roz-
péti své optimalni télesné hmotnosti. Proto i stabilita
hmotnosti s pfihlédnutim k intenzit& tréninku a sledo-
vani projevi pfi pfedstartovnim stavu koni by pfispéla
k upfesnéni charakteristiky jejich nervovych typu.

Ad c) Vykonnost by byla hodnocena podle dosaZe-
nych hodnot Gh, pfipadné i podle jinych kritérii vykon-
nosti, a to jak v roéniku dvouletych, tak v ro¢niku tfi-
letych. K upfesnéni poznatkil o projevech koni by byly
vyuZity poznatky trenéri a jezdci.
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Srovnani vztahu v3ech tfi prom&nnych by bylo pod-

kladem k potvrzeni (& vyloueni) vazeb mezi nimi: -

Vzhledem ke specifi¢nosti problematiky by bylo nutné
sledovat vétsi po&et koni vzhledem k jeho moZnému
sniZeni v prib&hu dostihové kariéry. Rozsah naSich pl-
nokrevnych”hfeb&ini (napf. v Napajedlich) a testace
koni ve stejnych podminkach na jedné dostihové draze
by bylo pro feSeni znaénym piinosem.

Dal3im z aktuilnich témat muZe byt srovndni vy-
sledku ziskanych pozorovanim divokych koni, primi-
tivnich plemen a plemen kulturnich, a to z hlediska de-
terminace socidlni hierarchie a specifikace nékterych
projevii ve vazbé na aplikovatelnou technologii a pod-
minky prostfedi. Tim by bylo moZné specifikovat pro-
jevy t&chto srovnavanych typl a ziskat poznatky, které
Ize zobecnit, nebo naopak které charakterizuji jen spe-
cificky typ. (Dosud jsou totiZ poznatky zobeciiovany,
i kdyZ toto zobeciiovani neni podloZeno skute&nym po-
zorovanim.) Usmérnily by se tak nevhodné transforma-
ce poznatkl ziskanych vyzkumy u primitivnich plemen
nebo u divokych koni. Lze olekdvat, Ze zvIasté v so-
cialni hierarchii bude diferenciace u kulturnich plemen
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mén€ vyraznd. Rovné€Z je nutné vzit v dvahu, Ze eto-
gram primitivnich plemen a zvlast& koni divokych je
znaéné ovlivnén formovanym prostiedim. K doplnéni
navrZeného tématu k feSeni lze jeSt€ poznamenat, Ze
k studiu je Gcelné vyuZit i dil¢i poznatky autora Kle-
ment (1996), zaméfené na analyzy VNC v projevech
koni, kterou oteviel oblast badani, v naSich podmin-
kach ponékud opomijenou. Hodnotil orientadni pétraci
reflexy, obranné motorické reflexy, dotykové koZni re-
ceptory a v §ir§im kontextu vyznam VNC pfi vycviku
koni a jezdce. I tyto aspekty se tedy riizn& promitaji
v etologickém vyzkumu a je nutné k nim pfihliZet.
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