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POLYMORFISMUS HLAVNIHO
HISTOKOMPATIBILITNIHO KOMPLEXU TRIDY I
(BoLA-A) U PLEMENNYCH BYKU V CESKE REPUBLICE’

MAJOR HISTOCOMPATIBILITY COMPLEX CLASS I (BoLA-A)
POLYMORPHISM IN BREEDING BULLS IN THE CZECH REPUBLIC

P. Hotin', J. Slapnitka®, M. Vyskogil'

! University of Veterinary and Pharmaceutical Sciences, Faculty of Veterinary Medicine,
Instttute of Animal Breeding and Genetics, Brno, Czech Republic
2 State Veterinary Institute, Section of Veterinary Genetics, Brno, Czech Republic

ABSTRACT: The objective of this work was to determine the extent and the distribution of major histocompatibility class
I (BoLA-A) polymorphism in breeding bulls of the two main Czech cattle breeds. 147 Al bulls of the Czech Red Pied cattle
and 59 AI bulls of the Czech Holstein population were typed by standard two-step microcytotoxicity test with alloantisera
detecting 17 internationally defined and 1 local BoLA-A specificities. For comparison, 58 young bulls of the Czech Red Pied
breed, sons of progeny-tested Al bulls from a test station were examined as well. Relative phenotype and haplotype fre-
quencies, together with the corresponding standard errors and confidence intervals (p = 0.05) were computed (Tabs. I and II).
15 and 13 BoLA-A haplotypes were detected in the Czech Red Pied and Holstein bulls, respectively. The distribution of
haplotype frequencies was different between the two breeds, BoLA-A20 being the most frequent haplotype in the Red Pied
and A15(A8) in Holstein bulls. Significant difference in haplotype A16 frequency was found. Young bulls differed signifi-
cantly from AI bulls of the same breed by A12 negative A30, probably A31. The data show that the highly selected population
has conserved its MHC class I variability as far as the numbers of haplotypes are concerned. The proportion of identified
heterozygotes (i.e. animals carrying two BoLA-A alleles) was 60.4% in the Red Pied and 86.4% in Holsteins. The cause of
this difference is not known. Genetic distances according Cavalli-Sforza showed high degree of relatedness between the two
breeds (Tab. III), which is probably due to the improvement of Czech Red Pied cattle by Red Holsteins. It was possible to
observe differences in frequencies of BoLA-A haplotypes between different lines kept within the breeds. Some of them are
characteristic by higher incidence of a certain haplotype: one third to almost three fourths of bulls belonging to such a line
carry this haplotype. This is not necessarily accompanied by reduction of the total number of haplotypes found in this line
(Tab. IV). The results provide basic information about sources of BoLA class I variability for production herds of cattle in
the Czech Republic and they give an opportunity to test association of BoLA with disease and production traits in these
populations.

major histocompatibility complex; BoLA; Al bulls; young bulls; polymorphism

ABSTRAKT: U 147 plemennych bykii Ceského strakatého skotu a 59 byki Sernostrakaté populace, pfevazné holstynského
plemene, byl uréen rozsah a distribuce polymorfismu v lokusu BoLA-A hlavniho histokompatibilitniho komplexu tfidy I. Pro
srovnani byl vySetfen soubor 58 mladych byku Ceského strakatého skotu, potomku plemeniki testovanych na stanici kontroly
vykrmnosti a jate¢né hodnoty. U byku &eského strakatého skotu bylo zjiSténo 15 a u ernostrakatych byki 13 haplotypi
BoLA-A. Distribuce frekvenci haplotypl vykazovala meziplemenné rozdily. Haplotyp A20 byl nejcast&jsi u byku ¢eského
strakatého plemene, zatimco u Eernostrakatych byki byl nej¢astéj$i A15(A8). Obé populace se signifikantné lidily v haplotypu
Al6. Mladi byci vykazuji ve srovnini s plemennymi byky téhoZ plemene signifikantni deficit haplotypu A30. Genetickd
vzdalenost mezi obéma populacemi plemennych bykil naznacuje jejich znaénou genetickou piibuznost. Jednotlivé linie byki
jsou Casto charakteristické vy$8im vyskytem uréitého haplotypu, ne vidy za cenu sniZeného poftu ostatnich haplotypu.
Uvedené vysledky poskytuji charakteristiku polymorfismu plemennych byki v genové oblasti, kterd ma vztah zejména
k rezistenci k onemocnénim a reprodukci.

hlavni histokompatibilitni komplex; BoLA; plemenni byci; geneticky polymorfismus

*  Price byla podporovina Grantovou agenturou Ceské republiky, projekt &. 514/94/0846.
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Vyfazovéni krav ze zdravotnich divodii méa zna¢ny
dopad na ekonomiku produkce mléka, a je tudiz tfeba
nejen fedit aktualni situaci, ale také anticipovat vyvoj.
Byci pouZivani v inseminaci jsou pro produkéni popu-
lace zdrojem variability v genech duleZitych i z hledis-
ka zdravotniho stavu. Uplatnéni zdravotnich kritérii pfi
selekci na drovni plemennych byk je sou&ésti kontroly
dédi&nosti zdravi jiZ dlouhou dobu. Kromé kontroly
vyskytu vrozenych vad a dédiénych onemocnéni naby-
vé na vyznamu sledovani a uplatnéni selekce na rezis-
tenci k onemocnénim, kterd miZe byt za urcitych pod-
minek prakticky realizovatelna a efektivni. Mapovani
genu, které maji vliv na uZitkové vlastnosti a zdravotni
stav, je zakladni ideou moderni genetiky hospodar-
skych zvifat (Georges, Andersson, 1996). Jed-
nou z nejlépe prozkoumanych oblasti genomu skotu je
chromozom ¢&. 23 (BTA 23). Zijem o tuto oblast je
primarné zpusobem lokalizaci hlavniho histokompati-
bilitniho komplexu (MHC), ktery hraje vyznamnou
ulohu ve schopnosti imunitni odpovédi organismu, na
tomto chromozomu (Beever et al., 1996). Charakte-
ristickym rysem MHC je mimotidny stupefi polymor-
fismu v genech tfidy I a II. Rizné alely obou typt geni
se od sebe lisi repertodrem peptidi, které prezentuji
CD8 (tfida I) nebo CD4 (tfida II) pozitivnim lymfocy-
tam. Jejich pfitomnost v genotypu tak urCuje spektrum
antigennich determinant, na které je jedinec schopen
vyvinout efektivni imunitni odpovéd. Existence velké-
ho poctu alel v populaci a heterozygotnost v genech
MHC jsou proto selekéné vyhodné (Hughes et al.,
1994). Redukce polymorfismu populace tak miZe mit
negativni dusledky pro dalsi generace. MHC skotu (Bo-
LA) je velmi dobie definovan (Lewin, 1996). Je ob-
lasti specialniho zdjmu zejména pro svou zisadni tilohu
v imunitni odpovédi. Kromé logického dopadu na
odolnost k onemocnénim mohou nékteré imunitni
funkce byki souviset i s ekonomicky vyznamnymi zna-
ky projevujicimi se u dcer (Diirr et al. 1996). Stejné
jako u jinych druhi byly i u skotu popsany meziple-
menné rozdily v polymorfismu MHC, dané rozdily ve
frekvencich alel a haplotypi (Lewin, 1996). AZ dra-
matické rozdily vSak byly pozorovany i v ramci pleme-
ne, napfiklad mezi riznymi stddy. Nilssonova
(1994) zjistila zdsadni zmény frekvenci haplotypu
MHC u jednoho stdda skotu v pribéhu nékolika gene-
raci. Tyto zmény piimo odraZely genetické zaloZeni
bykt pouZivanych v plemenitbé, o némz se predpokléa-
dalo, Ze je zcela nezavislé na MHC. Byly popsény sta-
tistické asociace mezi BoLA a rezistenci k onemocné-
nim i uZitkovymi vlastnostmi o rizné sile i vyznamu
(Lewin, 1996), neni v8ak jasné, jak se odréZeji na
struktufe populaci nebo stad. U plemennych bykt byly
zjistény asociace mezi BoLA a plemennou hodnotou ve
znacich rezistence k onemocnénim, ne v3ak ve znacich
uZitkovosti (Lundén et al.,, 1990, 1993). Stear et
al. (1989) zjistili vliv BoLA na objem varlat u bykd.
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Vzhledem k moZnému vlivu bykd na polymorfismus
MHC v produkénich populacich i néaslednych genera-
cich plemennych zvifat a vzhledem k popisovanym
asociacim s vyznamnymi znaky bylo cilem této prace
zmapovat rozsah a distribuci polymorfismu v BoLA-A,
MHC lokusu tfidy I u bykt na inseminacnich stanicich
v Ceské republice.

MATERIAL A METODY

Celkem 147 bykua Ceského strakatého skotu (C1-
C3), 59 byku plemen holStynské, niZinné Cernostrakaté
a kfiZencl obou plemen (dile pro jednoduchost ozna-
Covanych jako Cernostrakatd populace) z inseminaénich
stanic byki a 58 mladych bycku ceského strakatého
skotu — potomki plemeniki testovanych na stanici kon-
troly vykrmnosti a jatetné hodnoty (SKVJH), bylo ty-
povéano na piitomnost haplotypii BoLA tfidy I. Stano-
veni haplotypi BoLA-A bylo provedeno standardnim
dvoustupiiovym mikrocytotoxickym testem s kréli¢im
komplementem (Spooner etal., 1979) za pouZiti an-
tisér detekujicich 17 mezinarodné definovanych (Al,
A6, A7, A8, w27(A10), All, Al2, Al4, AlS, Al6,
A19, A20, A21, A30, A32, w43, w48) a jednu mistni
(BRC-3) specificitu. Vétina antisér byla vyprodukové-
na v na$i laboratofi, néktera poskytli Dr. A. Arriens,
Bern, Svycarsko, a Dr. C. J. Davies, Ithaca, NY, USA.
Hlavni antiséra kazdé skupiny (clusteru) byla testovdna
v patém mezinarodnim srovndvacim testu (Davies et
al., 1994).

Frekvence jednotlivych haplotypt, jejich smérodat-
na odchylka a pfislusné konfidenéni intervaly na hladi-
né vyznamnosti 0,05 byly vypocitidny standardnimi po-
stupy (Mathews, 1984). Rozdily mezi frekvencemi
byly povaZoviny za statisticky vyznamné, jestliZe se
jejich intervaly spolehlivosti neprekryvaly. Geneticka
vzdalenost mezi populacemi podle Cavalli-Sforzy byla
vypocitiana zpusobem, ktery pro BoLA systém pouZili
Stear et al. (1988).

VYSLEDKY

Udaje o polymorfismu v BoLA-A u byki z insemi-
naénich stanic jsou shrnuty v tab. I a zndzornény
na obr. 1, hodnoty ziskané u byki ze SKVJH jsou uve-
deny v tab. II. Genetické vzdélenosti mezi srovnavany-
mi skupinami jsou shrnuty v tab. III a charakteristické
haplotypy BoLA-A u vybranych linii typovanych byka
v tab. IV.

Podil s jistotou uréenych heterozygotu z celkového
podtu testovanych zvifat &inil u byku &eského strakaté-
ho skotu 60,4 %, u byku &ernostrakatych 86,4 %
a u mladych byka ze SKVJH 70,7 %.

ZIVOCISNA VYROBA, 42, 1997 (9): 385-390



. Frekvence haplotypi BoLA-A u plemennych bykd — BoLA-A haplotype frequencies in breeding bulls

Al9(A6)

3t

Plemeno' Cesky strakaty skot® Cernostrakaty skot®

E:;‘I‘:t;;‘ REE RHF intcrva(;) s:x())lj)l;l)ivosti’ REF T imerv(:;,l ipg'lgl;;ivosli
A6 0,150 0,078 0,047-0,108 0,271 0,146 0,083-0,210

A7 0,054 0,028 0,009-0,046 - - -
w27(A10) 0,136 0,071 0,041-0,100 0,068 0,034 0,002-0,067
All 0,027 0,014 0,000-0,027 0,051 0,026 0,000-0,054
Al2(A30) 0,061 0,031 0,011-0,052 0,186 0,098 0,044-0,152
Al4(A8) 0,122 0,063 0,035-0,091 0,127 0,067-0,187

Al 5(A8 ) 0.044—0;[ 04 5 0,099-0,234

0,019-0,065 0,051 0,026 0,000-0,054

A20 0,128-0,214 0,203 0,107 0,052-0,163
A2l 0,027-0,078 - - -
A30 0,035-0,091 0,119 0,061 0,018-0,104
A32 0,035-0,091 0,068 0,034 0,002-0,067
w43 0,004-0,037 0,034 0,017 0,000-0,040
BRC-3 0,019-0,065 0,034 0,017 0,000-0,040
Blank 0,024

RFF - relativni fenotypovi frekvence (pocet nositeli haplotypu/celkovy pocet zvifat) — relative phenotype frequency (number of haplotype

carriers/total number of animals)
RHF - relativni haplotypovi frekvence — relative haplotype frequency

Signifikantn& rozdilné a nejastéji hodnoty jsou znizorn&ny tmavé — Significantly different and most frequently occurring values are

shaded

'breed, *Czech Red Pied cattle, *Czech Holstein cattle, “BoLA-A haplotypes, *reliability interval

1. Distribuce haplotypovych
frekvenci u plemennych bykd —

Distribution of haplotype fre-
quencies in breeding bulls

CERVENOSTRAKATY =
Czech Red Pied cattle; CER-
NOSTRAKATY = Czech Hol-
stein cattle; Relativni haploty-
pové frekvence = Relative
haplotype frequency

DISKUSE

Rozsah polymorfismu BoLA-A dany poétem dete-
kovanych haplotypti je velmi podobny situaci, kterou
zjiStujeme u jinych kategorii naSeho skotu. Je ponékud
vy$§i u Cervenostrakaté populace, kde nebyly zjiStény
haplotypy A7 a A21. Vzhledem k nizkym Cetnostem
A7 jde spie o otazku pravdépodobnosti, o éemZ svéd&i

ZIVOCISNA VYROBA, 42, 1997 (9): 385-390

i jeho chybéni u mladych byku téhoZ plemene. Haplo-
typ A21 je u simentélskych plemen &asty, u hol$tynské-
ho plemene se béZné nevyskytuje. Nejéastéj§im haplo-
typem Cervenostrakaté populace je A20, ktery se také
Casto vyskytuje ve vice liniich (tab. IV). Pro holstynské
plemeno je typicky vyskyt A15(A8) a A14(A8), které
hraji dlohu v pribéhu infekce virem enzootické leuko-
zy skotu (Lewin, 1996). TutéZ asociaci jsme popsali
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1. Frekvence haplotypi BoLA-A u byku Ceského strakatého skotu
ze SKVJH - BoLA-A haplotype frequency in bulls of the Czech Red
Pied cattle from a test station

BoLA-A Interval spolehlivosti?

haplotyp' RYH oy (p = 0,05)
A6 0,293 0,159 0,093-0,226
A7 - - -
w27(A10) 0,121 0,062 0,018-0,106
All 0,121 0,062 0,018-0,106
Al12(A30) 0,052 0,026 0,000-0,055

Al4(A8) 0,121 0,062 0,018-0,106

Al6 0,069 0,035 0,002-0,069
A19(A6) 0,017 0,009 0,000-0,026
A20 0,224 0,119 0,060-0,178

A2l 0,045-0,154

A32 0,259 0,139 0,076-0,202
w43 0,121 0,062 0,018-0,106
BRC-3 0,034 0,017 0,000-0,041
Blank 0,095

Signifikantn& rozdilné frekvence jsou znidzornény tmaveé (rozdil proti
H) nebo svétleji (rozdil proti C) — Significantly different frequencies
are represented by darker (difference from H) or lighter shading
(difference from C)

'BoLA-A haplotype, zrelinbilily interval

i u naSeho Cernostrakatého skotu (Hofin etal., 1992).
BoLA-A6 je mnohem Castéji negativni pro A19. A19
negativni A6 haplotypy jsou pravdépodobné A17 nebo
Al8, aviak vzhledem k tomu, Ze jsme nedisponovali
kvalitnimi séry, nemohli jsme tyto dv& alely odligit.
Pravé haplotyp A17(A6) ovliviioval ve studii autort
Stear etal. (1989) objem varlat. Na zdklad& vysledka
se zd4, Ze polymorfismus BoLA-A se u této intenzivn&
selektované populace nesniZil a pfi meziplemennych
rozdilech odpovidajicich situaci popsané v literatuie
jsou obé& populace zdrojem viech bé&Znych haplotypi.
Vysoka frekvence tzv. blank svédéi o dalSich, dosud
nedetekovanych haplotypech. Na druhé stran& zejména
u Cernostrakaté populace se konfidenéni intervaly né-
kterych frekvenci bliZi nule, pfi¢emZ jeji frekvence
blank je pomérné nizka. Obecné jsou populace s ome-
zenym repertodrem MHC, zejména pak populace malé,
povazZovéany za znevyhodnéné (O’ Brien, Ever-
mann, 1988). V souvislosti se selekci v nukleovych
stdidech miZe mit tato skutecnost vyznam. Naopak do-

III. Genetické vzdal

i mezi popul

statecny rezervoar haplotypi se miZe za urcitych pod-
minek ve vyvoji populace projevit pfiznivé. Da et al.
(1993) pozorovali, Ze v populaci s enzootickym vysky-
tem onemocnéni narista frekvence selekéné vyhodné
alely. Také my jsme zjistili signifikantni rozdily ve fre-
kvencich BoLA-A a DRB3 haplotypi asociovanych
s rezistenci k enzootickym infekcim u dvou stid naSe-
ho skotu, aniZ se pfitom ménily frekvence v neutrilnim
genu BoLA-DYA (Hofin et al., pfipravovany ruko-
pis). Statisticky signifikantné se ob& populace se li§i ve
vyskytu haplotypu A16. Jednd se shodou okolnosti
o haplotyp, u néhoZ byla nékolikrat popséna asociace
s vnimavosti k mastitiddm. Jeho vyskyt je u riznych
plemen zna¢né variabilni a u mnoha z nich chybi. Ne-
lze fici, zda jeho vy38i vyskyt u Cernostrakatych byki
souvisi s touto vlastnosti, pfipadné s vy¥i mlé&né uZit-
kovosti. Nizkd hodnota genetické vzdalenosti ukazuje,
Ze pres pozorované rozdily jde o skupiny geneticky
velmi blizké. Tento fakt je ziejmé zplisoben vysokym
po¢tem Cervenostrakatych byku s podilem krve Cerve-
ného hol$tynského plemene (84 ze 147, tj. 57,1 %)
a témér absolutnim zastoupenim hol3tynskych byki ne-
bo jejich kfiZencl ve sledované &ernostrakaté populaci
(88 z 89). Rychlé rozifeni mutace BLAD do populace
¢eského strakatého skotu naznalila, Ze meziplemenna
bariéra je za téchto okolnosti rychle pfekonatelna. Je
zajimavé, Ze se tato geneticka blizkost projevila i v ge-
nech MHC, které nemusi byt za v8ech okolnosti selek&-
né neutrdlni. Je zatim spiSe akademickou otazkou, zda
toto pfibliZeni obou chovanych plemen, pozorované na
drovni MHC, postihlo jejich specifi¢nost z hlediska
adaptability na mistni prostfedi. Analyza asociaci mezi
plemennymi hodnotami a ukazateli zdravi a jejich
srovndni u obou populaci by o tomto aspektu odhalila
vice. PfestoZe pfedmétem naSeho sledovani u byki byl
polymorfismus v oblasti tfidy I, 1ze oekavat, Ze diky
vazebné nerovnovaze bude situace podobna i v genech
druhé tiidy, které maji vliv na jiné fyziologické funkce.
U &ernostrakaté populace naSeho skotu jsme v jiné sou-
vislosti zjistili stejné BoLA-A/DRB3.2 haplotypy, jaké
jsou popisovany u odpovidajicich plemen.
Polymorfismus se muZe li§it v rdmci chovanych li-
nii. Je evidentni, Ze stejn& jako rozdé&leni byki na sku-
pinu &ernostrakatych a &ervenostrakatych neni posledni
mozZny stupeii jejich klasifikace, jsou i tyto linie po-
mérné heterogenni skupiny. V pfipadé€ vySetfeni vétsi-
ho poctu zvifat (vice nez 10) se v takové skupiné sesli
jedinci bezprostfedné i vzdalen& piibuzni. S cilem po-
stihnout tuto skutec¢nost jsme do tab. IV zahrnuli pouze
skupiny s nejméné sedmi vySetfenymi zvifaty. Jak je

ych bykid — Genetic distances between the populations of breeding bulls

Plemeno &eské strakaté'

Plemeno Gernostrakaté? Testovani synové®

Plemeno &eské strakaté! XXXXX
0,378

0,283

Plemeno ernostrakaté?

Testovani synové®

XXXXX

0,394 XXXXX

!Czech Red Pied cattle, Czech Holstein cattle, *tested sons
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1V. Charakteristické haplotypy BoLA-A u vybranych linii typovanych byka — Characteristic BoLA-A haplotypes in some lines of types bulls

o Haplotyp? Podet nositelid*/Podet typovanych® | Potet zjisténych haplotypii’/Potet moznych haplotypi®
(%) (%)
Cesky strakaty skot’
ZELOT A7 71,4 (5/7) 429 (6/14)
EBEN A20 62,5 (5/8) 50,0 (8/16)
HONIG A20 58,3 (7/12) 33,3 (8/24)
REDKAN A20 57,1 (4/7) 50,0 (7/14)
RADI w27(A10) 44,4 (4/9) 33,3 (6/18)
REDEZ w27(A10) 444 (8/18) 30,6 (11/36)
RAK A20 42,9 (3/7) 42,9 (6/14)
BAJER Al4(A8), A30 38,5 (5/13) 34,6 (9/26)
FAZOL A6 38,5 (5/13) 33,3 (8/24)
Cernostrakaty skot®
NENOX Al4(A8) 43,8 (7/16) 28,1 (9/32)
NOKMAN Al6 38,5 (5/13) 38,5 (10/26)
NEBRASKA Al5(A8), Al6 36,4 (4/11) 36,4 (8/22)

'line, 2haplmype. *number of carriers, “number of typed individuals, Snumber of determined haplotypes, humber of possible haplotypes,

"Czech Red Pied cattle, *Czech Holstein cattle

patrné, pro nékteré (ne vechny) linie existuji charak-
teristické BoLA-A haplotypy. Uvedené udaje lze inter-
pretovat tak, Ze v takovém pfipadé bude konkrétni pfi-
slusnik linie s urCitou vy$§i pravdépodobnosti
nositelem tohoto haplotypu. Zajimavé je, Ze ne vZdy je
vysoky vyskyt charakteristického haplotypu provazen
u dané skupiny také celkovou redukci poctu nesenych
haplotypti (napt. linie REDKAN). Svéd¢i to o uchové-
ni pomérné vysokého stupné heterozygotnosti i pfi je-
jich pfibuznosti a zdroveri vysokém stupni proSlechté-
ni. Sérologicka typizace neumoZiiuje exaktni stanoveni
stupné heterozygotnosti. Jako orientaéni ukazatel jsme
pouZili procento zvifat, kterd jsou prokazatelné hetero-
zygotni, tj. ktera nesou dva haplotypy. Jde o podhod-
noceni skute¢ného stavu, protoZe fada zvifat s jednim
haplotypem je heterozygotni pro alelu blank. Pfesto je
tato hodnota vysoka a je fadové stejna jako procento
heterozygotnosti pozorované u jinych kategorii naSeho
skotu. Vyjimkou je pouze populace Ceskych Cervinek,
kde 49% prokazatelnych heterozygotl signalizuje niZ§i
stupeii polymorfismu v BoLA-A (Hofin et al., 1997,
v tisku). O pficiné rozdilu v tomto ukazateli mezi obé-
ma skupinami bykd je moZné pouze spekulovat.

Srovnéni se skupinou by¢ki-synu ze SKVJH ukazu-
je, Ze tato skupina se odliSuje od byku stejného pleme-
ne statisticky priukazné ve frekvenci BoLA-A30, ktera
za nepfitomnosti A12 miZe byt interpretovdna jako
A31(A30) (Davies et al, 1994). Mejdell et al.
(1994) pfi podobné studii u norského Eerveného skotu
popsali signifikantni narist A30 u plemennych byku
oproti mladym bykam, pficemzZ zjistili signifikantni
asociace A30 s exteriérovymi znaky (koncetin) a para-
metry kvality semene. Grignola et al. (1995) zjistili
u testovanych byka vliv na kvalitu semene u BoLA-
-A12(A30). Z nasich udaji neni ziejmé, co je pfi¢inou
pozorovaného prukazného rozdilu.
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Zavérem je moZné konstatovat, Ze analyza polymor-
fismu BoLA-A umozZnila stanovit rozsah polymorfismu
u této vysoce selektované kategorie skotu. VSechny
bézné haplotypy zde byly pfitomny, i kdyZ v riznych
frekvencich. V tomto smyslu se zda byt populace Cer-
nostrakatého skotu méné variabilni. Ziskané zakladni
idaje o naSich plemennych bycich, doplnéné o vysled-
ky typizace tfidy II, umoZni dal$i analyzy vztahi ple-
menné hodnoty k nejriznéj§im znakim, zejména né-
kterym parametrim zdravotniho stavu, které jiZ byly
u jinych populaci zji§tény. Vysledky také dopliiuji in-
formace o genetickém zaloZeni jedinci, z nichZ néktefi
se mohou intenzivné uplatnit produkci velkého poctu
potomki a jini na drovni pocetné malych elitnich po-
pulaci.
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PERFORMANCE ANALYSIS OF THE FLORINA
(PELAGONIA) SHEEP FOR LAMB PRODUCTION
AND GROWTH

ANALYZA UZITKOVOSTI OVCI PLEMENE FLORINA (PELAGONIA)
S OHLEDEM NA PRODUKCI A RUST JEHNAT

K. Ploumil, V. Christodoulouz, E. Vainas], A. Giouzelyannisz, J. Katanos®

' N.AG.RE.F. Institute of Reproduction and Artificial Insemination, Thessaloniki,
Macedonia, Greece

2N.AG.RE.F. Animal Research Institute, Giannitsa, Macedonia, Greece

3 T.E.L, Thessaloniki, Macedonia, Greece

ABSTRACT: The Florina breed of sheep is one of the Greek breeds which are considered of being in danger because of
uncontrolled crosses with other local or imported breeds. It used to be farmed in the poor areas of the hills and mountains
of West Macedonia, Greece. Not a high milk producing breed, its advantages seem to be resistance to diseases, average litter
size and lower lamb mortality rates. Lambing and lamb weaning records collected during the period 1976-1977 to 1994-1995
were used to estimate the lamb production characteristics of the breed. The records were also analysed using Harvey’s mixed
model least squares and maximum likelihood computer program to estimate the effect of year, month of birth, dam’s age and
lactation number, type of lambing, sex and interaction between type of lambing and sex on birth weight, weaning weight and
daily gain to weaning. Overall fertility rate was 84.4, prolificacy rates were 1.15 and 1.36, based on the number of ewes
mated and number of ewes lambing, respectively, and the lamb survival rates to the age of slaughter (soon after weaning)
94.5. Year, month of birth and type of lambing were significant (P < 0.001) for birth weight, weaning weight and daily gain.
Sex was significant for birth weight (P) and more significant (P < 0.001) for weaning weight and daily gain. The dam’s age
and lactation number were not significant for any of the characteristics. The interactions between type of lambing (litter size)
and sex were not significant for the weight at birth and significant (P < 0.01) for the weaning weight and daily gain. Finally,
birth weight was very significant for the weaning weight and the daily gain (P < 0.001). The regression coefficients were
1.67 £ 0.1 kg and 14.95 + 2.63 g, respectively.

sheep; fertility; prolificacy; lamb production; lamb growth

ABSTRAKT: Plemeno ovci florina je jednim z feckych plemen, kterd se poéitaji mezi ohroZend plemena, protoZe dochézi
k jeho nekontrolovatelnému kfiZeni s jinymi mistnimi nebo importovanymi plemeny. Dfive se chovalo v chudych kopcovitych
a horskych oblastech zdpadni Makedonie v Recku. Nejedna se o plemeno s vysokou dojivosti, avéak jeho ptednosti je odol-
nost proti chorobam, primérna velikost vrhu a niZ8i imrtnost jehiiat. Pro odhad produkénich vlastnosti jehiiat tohoto plemene
jsme pouZili idaje o bahnéni a o odstavu jehfiat ziskané v letech 1976-1977 aZ 1994-1995. Tyto tdaje jsme analyzovali
pomoci pofitatového programu Harveyova smiSeného modelu nejmensich &tverct a maximalni v&rohodnosti: provedli jsme
odhad vlivu ro&niku, mésice narozeni, véku matky a pofadi laktace, typu bahnéni, pohlavi a interakce mezi typem bahn&ni
a pohlavim ve vztahu k hmotnosti pfi narozeni a dale hmotnosti pfi odstavu a denniho pfirlistku hmotnosti do odstavu.
Celkové procento zabfeznuti &inilo 84,4, plodnost 1,15 a 1,36 ve vztahu k po¢tu zapusténych bahnic, resp. po&tu obahnénych
ovci; procento pieZiti jehiiat do v&ku pordZky (brzy po odstavu) &inilo 94,5. Ro&nik, mésic narozeni a typ bahnéni byly
vyznamné (P < 0,001) z hlediska hmotnosti pfi narozeni, hmotnosti pii odstavu a denniho pfirastku. Pohlavi bylo vyznamné
pro hmotnost pfi narozeni (P < 0,01) a vysoce vyznamné (P < 0,001) pro hmotnost pfi odstavu a denni pfiristek. Pro Zadnou
z téchto vlastnosti nebyl vyznamny vliv v€ku matky a pofadi laktace. Interakce mezi typem bahn&ni (velikosti vrhu) a po-
hlavim nebyly vyznamné pro hmotnost pfi narozeni, ale byly vyznamné (P < 0,01) pro hmotnost pfi odstavu a denni pfiristek.
Hmotnost pfi narozeni byla vysoce vyznamna pro hmotnost pfi odstavu a denni pfirustek ((P < 0,001). Hodnoty pfislu§nych
regresnich koeficientu &inily 1,67 + 0,1 kg a 14,95 + 2,63 kg.

ovce; zabfeznuti; plodnost; produkce jehiiat; riist jehiat

ZIVOCISNA VYROBA, 42, 1997 (9): 391-397 391



INTRODUCTION

All Greek sheep breeds are mainly farmed for their
milk production which is always combined with lamb
meat production, while wool production comes third in
the row of importance. Due to uncontrolled crossing,
a number of breeds have already disappeared or tend to
do so.

The Florina breed of sheep, which used to be farmed
on the poor hills and mountains of West Macedonia
(Greece), is today legally nominated as endangered.

Not much is known about the breed. The existing
information is based on a short communication on milk
production and lamb growth (Alexandridis etal.,
1987), and a lamb growth analysis to the age of wean-
ing (Triandaffilidis et al.,, 1992). It belongs to
the long-thin-tailed, thin wooled type of sheep. It is
characterised by a long body, big head, long neck, thin
long and strong legs and well developed udder. The
dominant colour is white with black legs. Average milk
yield was reported 79.47 % 1.71 kg and is much lower
compared to the world wide known Greek breeds (Chios
and Karagouniko) but at the same level with a lot of
the Mediterranean breeds whose milk yield is reported
by Boyazoglu (1991).

Although no comparative study has been applied,
the advantages of the breed seem to be resistance to
diseases and low lamb mortality rates. This is also no-
ticed, in a project of clearing a multi-breed flock from
the Maedi-Visna infection which is still on the way,
where the breed shows resistance to infection and
higher lamb survival rates when they are artificially fed
with cow colostrum.

The purpose of the present study is to estimate the
performance of the breed for lamb production and
growth in the experimental flock, farmed in the Animal
Research Institute of Giannitsa.

MATERIAL AND METHODS

Lambing and lamb weaning records collected during
the period 1976-1977 to 1995-1996 were used. The
initial flock had the size of 70 ewes and 6 rams and
was created with the purpose of studying the breed and
its cross products with other local or imported breeds.
For this purpose, in the years 1977 and 1981-1987
some of the ewes were used for crossbreeding experi-
ments, while for the rest of the years rams of another
breed (mainly Chios) were used for mating the non-
pregnant ewes. The crossbred animals as well as their
descendants are not included in the present study.

Random mating and natural service were mainly
used for breeding purposes. Rams were usually selected
for breeding within the flock in an empirical manner.
Lambs were weaned at the age of 42-45 days.

Modern housing ensured comfort and hygienic con-
ditions for the animals which were grouped according
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to the productive and reproductive condition (barren —
milk producers — rams — etc.).

The animals were grazing in good quality pasture.
Concentrates were also fed. Group feeding was applied
based on cereals (barley — corn), protein sources such
as cottonseed and soya meals and good quality alfalfa
hay produced on the Institute farm. Animals were fed
according to the lactation or reproduction stage (barren —
beginning of lactation — flushing — beginning of preg-
nancy — end of pregnancy, etc.) on a twice a day basis.

For the record analysis Harvey’s mixed model least
squares and maximum likelihood computer program
(Harvey, 1990) was used. The linear models that
fitted the data best were:

For the birth weight:

Yimpag =R+ Ej+ My + S+ Ty + L+ Ay + (T . S+ €
For the weaning weight and daily gain:

Yimuig =W+ Ej+ My + S+ Ty + L+ Ap + (T S)ye+
+by . LBW + ;0

where: Yimmiy - imfkig-th observation

1 - general mean

E; — i-th period of lambing (i = 1,..., 19)

M, - j-th month of lambing (m = 1, 2, 11, 12)

¢ - sex of lamb

T, — type of lambing (k = I, 2, 3)

L — ewe’s [-th lactation (/ = 1, ..., 8)

A, - ewe’s age at lambing. Animals were classified

in 9 classes, up to 18 months, 19-30, 31-42,
43-54, 55-66, 67-78, 79-90, 91-102 and 103-

months
(T . 8)- interaction between type of lambing and sex of
lamb
b, — linear regression coefficient of weaning weight

on the birth weight

LBW — lamb’s birth weight (in the model for the wean-
ing weight and daily gain)
€y — random error with mean 0 and of variance.

RESULTS AND DISCUSSION

Tab. I shows the fertility, prolificacy and lamb sur-
vival rates for the Florina breed. The overall fertility
rate was 84.4 but it varied largely between the years
(100 in the period 1977-1978 to 64.6 in the period
1993-1994). Since no rams were imported in the flock,
inbreeding must have been an important factor for the
reduced fertility over the years. Prolificacy rates ranged
from 0.97 to 1.32 based on the number of ewes mated
and 1.19 to 1.64 based on the number of ewes lambing;
the overall averages were 1.15 and 1.36, respectively.
Lamb survival rates to the age of slaughter (soon after
weaning) ranged from 91.1 to 100 with an general
mean 94.7.

Fertility rates 84.2 to 98.3%, prolificacy rates 1.02
to 2.01 were estimated in crosses between Prealpes du
sud and Frisonne (Ricordeau, Flamant, 1969;
Ricordeau et al, 1982) and in many Portuguese
breeds (Direcao-Geral da Pecuaria, 1987). Also, in
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I. Fertility, prolificacy and lamb survival rates

Y O 8 e ) [l e el | ] o e
1 76-77 70 57 814 73 68 0.97 1.19 98.6
2 77-18 89 89 100.0 126 125 1.40 1.40 97.7
3 78-79 70 67 95.7 92 90 1.29 1.34 95.7
4 79-80 74 68 91.9 103 98 1.32 1.44 93.7
5 80-81 74 72 973 98 95 1.28 1.32 94.9
6 81-82 83 63 77.1 83 83 1.00 1.20 96.4
7 82-83 83 64 77.1 89 86 1.04 1.34 96.6
8 83-84 93 73 78.5 93 89 0.96 1.22 92.5
9 84-85 88 74 84.1 109 106 1.20 1.43 90.2

10 85-86 105 91 86.7 122 118 112 1.30 94.3
Il 86-87 72 68 94.4 94 90 1.25 1.32 94.8
12 87-88 58 43 74.1 70 67 1.16 1.56 94.3
13 88-89 49 45 91.8 56 54 1.10 1.20 9.1
14 89-90 42 33 78.6 45 44 1.05 1.33 97.8
15 90-91 44 34 71.3 49 49 .11 1.44 100.0
16 91-92 34 26 76.5 40 40 1.18 1.54 923
17 92-93 33 25 75.8 43 41 1.24 1.64 93.0
18 93-94 48 3l 64.6 48 48 1.00 1.55 91.7
19 94-95 51 39 76.5 52 51 1.00 1.31 923
1-19 76-95 1,253 1 067 84.4 1 476 1 442 1.15 1.36 94.7

! Number of lambs per ewe mated
2 Number of lambs per ewe lambing
i Only 30 lambs were pure-bred

a report published by Atkins (1986), on the Scottish
Blackface, fertility ranged from 0.815 to 0.893, litter
size from 1.03 to 1.132, lamb survival from 0.754 to
0.912 for single and 0.389 to 0.813 for twin lambs.
Prolificacy rates similar to those of Tab. I are published
for the Hepirus breed (Nikolaou et al., 1994) and
many Mediterranean and European milk breeds of
sheep (Owen, 1988; Boyazoglu, 1991; Direcao-
Geral da Pecuaria, 1987; Ministerio de Agricultura,
1987).

Preweaning mortality rates 32.1% for sheep are re-
ported by Wilson et al. (1985). Lamb survival rates
72.5 to 87.6% are reported for crossbred ewes (Ho -
henboken, Clarke, 1981) and 92.66 for the
Chios breed (Gabrilidis et al., 1988).

Tab. II shows the general means and standard devi-
ations for birth weight, weaning weight and daily gain.
Similar results are reported (Gabrilidis et al.,
1995) for the Chios breed and lower birth weights,
weaning weights and daily gains for the breeds Kimi
and Vlachiko (Alexandridis et al., 1987). In their
study, based on two year records, similar birth (3.75 kg)
but lower weaning (12.41 kg) weight and daily gain
(206 g) were reported for the Florina breed. Lower
weaning weight and daily gain are also reported for the
Florina breed by Triantafillidis et al. (1992) for
the same flock as the previous authors but for a longer
period of time (1983-1990) and for the Hepirus breed
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II. Overall means (x), standard deviations (s) and coefficients of
variation (CV)

Birth weight Weaning weight Daily gain
(kg) (kg) (&)
N 1320 912 912
% 3.77 14.77 243
s 0.62 2.19 49
CV 16.37 14.83 20

(Nikolaou etal, 1994). Lower weights at birth and
at weaning are reported for many Portuguese breeds
(Badana, Bordaleiro de Entre Douro e Minho, Cam-
panica, etc.) while other breeds of the same country
(Merino, Merina Preta, etc.) have higher than those
performances (Direcao-Geral da Pecuaria, 1987).

In Tab. III the least-squares analysis of variance is
presented. Year, month and type of lambing (litter size)
had a significant effect on all the characteristics (P <
0.001). Sex had also a significant effect (P < 0.01). The
dam’s age at lambing and the lactation number were
not significant. The interaction between litter size and
lamb sex was not significant for the birth weight but
significant for both the weaning weight and daily gain
(P < 0.01). Birth weight had also a highly significant
effect on weaning weight and daily gain (P < 0.001).
Significant effects of most of the above factors were
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III. Least-squares analysis of variance

Source of variation Dt wetght Hcase WEON Dby

D.F sum of squares | mean squares F D.F. sum of squares | mean squares F sum of squares | mean squares F
Year 18 98.20 5.45 14.33"" 12 666.56 55.54 11.58"* 329 482.42 27 456.87 11.58""
Month of birth 3 115 2.58 6.79"" 3 208.47 69.49 14.49™" 10 3025.48 34 341.82 14.49"""
Dam'’s age 8 1.64 0.20 0.539 ns 8 4274 534 1.114 ns 21 092.81 2 636.60 1.113 ns
Dam lactation 7 4.96 0.71 1.86 ns 7 60.31 8.61 ns 1.79 ns 29 965.84 4 280.83 1.81 ns
Type of lambing 2 157.98 78.99 207.54""° 2 350.42 175.21 36.53"" 172 681.44 86 340.72 36.43""
Sex 1 3.32 331 872" 1 69.90 69.90 1457 34 441.54 34 441.54 14.53""*
Litter size x sex 2 2.00 1.00 2.63 ns 2 54.17 27.08 564" 26 696.93 13 348.46 563"
Birth weight linear 1 951.70 951.70 198.43""" 76 143.7 76 143.7 32.131"
Remainder 1278 486.41 0.38 875 4 196.67 419 2 073 544.59 2 369.376
b 1.67 +0.1 14.95 + 2.63

R?=0412 R? = 0.501 R?=0.356

*** P <0.001, " P <001, * P < 0.05, ns = non-significant




reported by Alexandridis et al. (1987) for the
weight at birth and weaning in 4 Greek breeds (the
Florina included). But for the daily gain with the ex-
ception of lamb sex (P < 0.01) no other significant
effect was found in the Chios breed.

The effects of sex, age of dam, year of birth, birth
rearing class, and age of lamb were all reported signifi-
cant by Martin et al. (1980), Nikolaou et al.
(1994) and Gabrilidis et al. (1995), while Do-
ney et al. (1981) found that lamb weight at birth
showed small differences attributable to the type of
birth, but the differences increased with age.

Effect of the year

Tab. IV shows the LS means for the year effect.
Although the year is significant (P < 0.001) for all the
characteristics, there is a fluctuation across the years
showing that, since no selection for any of the charac-
teristics took place, the difference between the years

IV. Effect of the year

must be mainly environmental. No significant year ef-
fect was found by Mavrogenis (1982) andby Al-
exandridis et al. (1987) for some of the Greek
breeds (Chios, Vlachiko, Florina). Significant year ef-
fects were reported by Triandafillidis et al.
(1992), Nikolaou etal. (1994) and Gabrilidis
et al. (1995).

Month of lambing

Tab. V shows the LS means for the month of
lambing. A significant effect has been found (P < 0.001)
for all the characteristics. Lambs born in the period
January-February were heavier than lambs born in the
period November—-December but lighter at weaning and
with lower daily gains. This could be explained by the
fact that young ewes, with lower milk yield, usually
lamb in the period January—February. Gabrilidis et
al. (1995) reported lower birth weight for the period
January-March and lower weaning weight. Season of

ear Birth weight (kg) Weaning weight (kg) Daily gain (g)
observation number LS mean observation number LS mean LS mean
1 66 3.20 £ 0.09 64 14.07 £ 0.39 227.86 + 8.82
2 30 352+0.12 29 12.69 £ 0.48 197.07 + 10.72
3 90 340+ 0.83 90 14.21 £0.33 231.04 £7.42
4 98 3.38 £0.08 84 12.47 £ 033 192.21 +7.52
5 73 3.62 +0.08 57 15.24 £ 0.36 253.86 + 8.17
6 83 3.51 £0.08 79 15.17 £ 0.32 252.45 + 7.30
7 84 3.90 £ 0.08 74 1535 £ 0.32 256.24 £ 7.22
8 89 3.67 £0.07 81 14.53 £ 0.31 238.17 £ 7.00
9 106 3.55 £ 0.07 104 13.98 £ 0.28 22592 + 6.25
10 117 4.39 £ 0.07 88 12,97 £ 0.36 203.44 + 8.17
11 90 3.44 +£0.07 - - -
12 67 3.58 £0.08 64 14.75 £ 0.32 242.87 +7.20
13 54 3.78 £ 0.09 54 15.54 £ 0.35 260.49 + 7.90
14 44 3.54+0.10 44 14.38 + 038 234.67 + 8.56
15 49 3.66 + 0.09 - - -
16 40 338 +0.10 - - -
17 41 3.61 £0.10 - - -
18 48 339+0.10 - - -
19 51 322+0.10 - - -
V. Effect of month of lambing
Kitnth Birth weight (kg) Weaning weight (kg) Daily gain (g)
observation number LS mean observation number LS mean LS mean
1 173 3.69 = 0.06 142 13.45 £ 0.24 214.13 £ 5.55
2 144 3.70 £ 0.07 67 13.47 £ 0.40 21436 £9.10
11 250 3.38 £ 0.06 159 1595 £ 0.31 268.98 + 6.96
12 753 3.48 £ 0.04 544 14.19 £ 0.19 230.62 + 4.31
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birth was reported significant for the weight at birth for
the breeds Chios, Kimi, Vlachiko and Florina (Ale-
xandridis et al.,, 1987) but not for weaning weight
and daily gain for the breeds Chios and Kymi. Non-sig-
nificant month effect for weight at birth but significant
for the weaning weight was reported by Trian-
dafillidis et al. (1992) for the Florina breed. In
their case also lambs born in December were heavier
at weaning. Significance of the season of birth was also
reported by Nikolaou et al. (1994) but in their case
lambs born in the period January-February were also
heavier at weaning. Results published by Stritzke
and Whiteman (1982) suggest that differences in
birth weight and 70-d weight existed between fall-,
winter- and summer born lambs.

Type of lambing (Litter size)

Tab. VI shows the LS means for the type of lambing
(litter size) which was found significant (P < 0.001).
Single borns were heavier at birth and at weaning with
higher daily gains than in twins which in return were
heavier than triplets but only at birth. Similar reports
were published by many authors (Martin et al.,
1980; Mavrogenis, 1982; Mavrogenis,
Constantinou, 1986, 1990; Alexandridis et
al.,, 1987; Triantafyllidis et al.,, 1992; Dje-
mali etal., 1994; Gabrilidis et al., 1995).

VL. Effect of type of lambing

Effect of sex

Tab. VII shows the LS means for the sex effect
which was significant for all traits. Males were heavier
at birth (P < 0.01) and weaning (P < 0.001) and had
a higher daily gain (P < 0.001) than the females. The
findings agreed with what is published on the sex effect
(Martin etal, 1980; Mavrogenis, Constan-
tinou, 1986; Alexandridis et al, 1987;
Mavrogenis, 1982; Gabrilidis et al.,, 1988,
1995; Triantafyllidis et al., 1992).

Interaction between the type of lambing and sex

Tab. VIII shows the effect of the type of lambing by
sex interaction. This effect is insignificant for the
weight at birth but significant (P < 0.01) for the weight
at weaning and the daily gain. For both sexes all traits
had higher values in the order singles, twins, triplets.
Males were not heavier than females at birth in all
types of lambing. Such differences were also observed
by Gabrilidis et al. (1988, 1995) and Trian-
tafyllidis et al. (1992). But in the present case
males born singles or in triplets had a higher rate of
gain than females while in twins no difference in the
sexes are observed.

Weight at birth was included in the model for the
weaning weight and daily gain as a covariate. The re-

Type Birth weight (kg) Weaning weight (kg) Daily gain (g)
of lambing | hservation number LS mean observation number LS mean LS mean
1 596 4.19 £ 0.04 411 1525 +0.17 254.14 £3.78
2 643 3.55 £ 0.04 452 13.78 £ 0.16 221.29 + 3.67
3 81 295 +0.09 49 13.74 £ 0.38 220.64 + 8.63
VII. Effect of sex
Sax Birth weight (kg) Weaning weight (kg) Daily gain (g)
observation number LS mean observation number LS mean LS mean
Male 692 3.64 + 0.04 465 14714 £ 0.21 242.134 £ 478
Female 628 3.494 £ 0.04 447 13.804 £ 0.22 221.92 £ 491

VIII. Effect of type of lambing x sex interaction

;O T — Birth weight (kg) Weaning weight (kg) Daily gain (g)
observation number LS mean observation number LS mean LS mean
Type 1 x male 308 4.34 £ 0.04 209 15.72£0.20 264.51 £ 4.57
Type | x female 288 4.04 + 0.05 202 14.79 £ 0.20 24377 £ 4.46
Type 2 x male 340 3.66 £ 0.04 230 13.82 £ 0.19 22225 +4.34
Type 2 x female 303 3.46 £ 0.04 222 13.73 £ 0.19 220.33 £4.36
Type 3 x male 44 294 £ 0.10 26 14.60 + 0.49 239.62 + 10.97
Type 3 x female 37 297 £0.10 23 12.89 + 0.51 201.65 £ 11.45°
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gression coefficients for the weaning weight and the daily
gain were 1.67 +0.11 kg and 14.95 +2.63 g, respectively,
and they were both very significant (P < 0.001).

CONCLUSIONS

The Florina breed in the experimental flock of the
Animal Research Institute of Giannitsa has shown good
fertility, prolificacy and lamb survival rates even
though because of the small flock size and lack of ram
imports inbreeding must have been quite high. Lamb
weight at birth and weaning as well as daily gain are
similar or better than those of other Greek or European
breeds and are influenced by year, month of lambing,
type of lambing and sex of lamb.
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ISOLATION OF CHICKEN PRIMORDIAL GERM CELLS
BY CENTRIFUGATION IN FICOLL GRADIENT

IZOLACE KURECICH PRIMORDIALNICH GONOCYTU CENTRIFUGACI
VE FICOLLOVEM GRADIENTU

P. Trefil, A. Kotrbova, S. Jazova

Research Institute of Animal Production, Praha-Uh¥inéves, Czech Republic

ABSTRACT: Chicken primordial germ cells (PGCs) were isolated from embryo stage 27-28 HH. The cell suspension was
obtained by digestion of whole chicken gonads in 0.25% trypsin/0.02% EDTA. A 0-26% Ficoll gradient was manually loaded
into a centrifuge tube 15 ml type and a top was overlaid with 1 ml of the cell suspension. Centrifugation lasted 30 minutes
at 170g. After that layers of 1 ml were drawn by the bottom puncturing of the tube. Each layer was analysed for the PGCs
presence, their ratio was counted and a viability was determined by Trypan Blue. The most of the PGCs were found between
12%-14% layers and the ratio was 6.22%, viability decreased about 30%. After this procedure only 3.3% of all cells remained.

chicken; primordial germ cells; centrifugation

ABSTRAKT: Kufeci primordidlni gonocyty (PGCs) byly izolovany z embryi stadia 27-28 HH. Buné&né suspenze byla
ziskédna digesci celych gonédd v 0,25% trypsinu/0,02% EDTA. Do 15ml centrifugaéni zkumavky byl ru¢né navrstven 0-26%
gradient Ficollu a horni vrstva byla pfevrstvena 1 ml buné&né suspenze z gondd. Po centrifugaci 30 minut pfi 170g bylo dno
propichnuto a odebrény vrstvy po 1 ml. V kaZdé vrstv€ bylo spocitino procento PGCs a uréena viabilita bun€k pomoci Trypan
Blue. Nejvice PGCs se nachdzelo mezi vrstvami (12-14 %); tvofily 6,22 % v3ech buné&k. Viabilita poklesla o 30 %; po

centrifugaci zastalo 3,3 % vSech bunék.

kufata; primordidlni gonocyty; centrifugace

INTRODUCTION

Production of transgenic birds belongs to problems
being solved by many laboratories. It is clear making
such birds would bring new possibilities in biotechnol-
ogy. So far, some methods have been developed.

One of the most promising ways how to manipulate
avian genome is making use of primordial germ cells
(PGCs). The PGCs were firstly described by Wal-
deyer (1870). They are of epiblastic origin (Eyal-
Giladi et al, 1981) and can be found in the centre
of the area pellucida. In stage XI-XII EG&K (Eyal-
Giladi, Kochav, 1976) they move to a new form-
ing hypoblast, in stage 4-8 HH (Hamburger,
Hamilton, 1951) they migrate anteriorly and ante-
riolaterally to a border between the area pellucidalarea
opaca and form so called germinal crescent. In stage 10—
12 HH they enter the developing vessels and via the blood
stream become concentrated where gonads are developing
(for review see Wentworth et al., 1989).

Chicken PGCs are distinguishable from other cells
by their larger size (14 pm) and eccentrically located
nucleus (9 pm) and can also be recognised histochemi-
cally using PAS reaction (M ey er, 1960) thanks to the
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presence of the intracytoplasmic glycogen granules
stained with a brilliant magenta.

The PGCs can be isolated from the germinal cres-
cent, blood vascular system or primitive gonad.

Chang et al. (1992) elaborated a method for ob-
taining chicken PGCs from blood of 14-17 HH em-
bryos by centrifugation in Ficoll gradient. In this stage
about 150-250 PGCs are present in the blood stream
(0.014 £ 0.003% of all blood cells) (Wentworth et
al., 1989) and the efficiency of isolation is referred to
be about 30%. Despite these difficulties the authors
obtained a cell suspension containing more than 86%
of the PGCs. But drawing blood from such young
stages is very difficult to handle and for isolation of
1 000 PGCs it is necessary about 20 embryos to be
manipulated. That is why we decided to work with five
days embryos and to isolate the PGCs from gonads.
Embryos are bigger, the excision of gonads is a simple
operation and the whole procedure takes only one and
half hour. Moreover, 4 500 PGCs are present in both
gonads in this stage, so for isolation of 1 000 PGCs one
embryo is theoretically needed. The aim of this study
was to develop a practical method for production of
PGCs cells from the gonad 5 days old embryos.
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MATERIAL AND METHODS

Fertilised eggs of White Leghorn were incubated at
38 °C for five days. Embryos were removed, washed
in PBS and put into dissection medium (M199 + 10%
FES). Both gonads were taken out, rinsed in PBS (cal-
cium and magnesium free) and put into digestion solu-
tion (0.25% trypsin/0.02% EDTA) in 37 °C for
8 minutes. After that gentle pipetting was taken, the
suspension was centrifuged for 3 minutes at 140g and
the pellet was resuspended in 1 ml of PBS (Ca™; Mgz"'
free). A discontinual 0-26% Ficoll gradient was ma-
nually loaded into 15ml tube type. The lowest layer
was 1 ml of 26% Ficoll dissolved in PBS (Ca’*; Mgz"'
free), the next ones were each 1 ml of 2% thinner Ficoll
than the previous layer. A top was overlaid with | ml
of cell suspension. Centrifugation was taken at 170g for

1. Purity and viability of PGCs (%)

1. Chick primordial germ
cells (large cell with ec-
centrically placed nucleus
and considerable number
of lipids in cytoplasm);
scale bar represents
20 um

30 minutes. Layers of 1 ml were drawn by puncturing
the bottom of the tube, mixed with 1 ml of PBS (Ca**;
Mg2+ free) and twice centrifuged for 5 minutes at 340g.
Supernatant was taken off and 50 pl of culture medium
(DMEM/F12 + 10% FES) was added. Suspensions
were analysed for the PGCs presence, their ratio was
counted and viability was determined by Trypan Blue.

RESULTS AND DISCUSSION

As described previously, Chang et al. (1992)
elaborated a method for isolation of the PGCs from the
blood stream. Collected blood from 14 HH stage em-
bryos was centrifuged in discontinual Ficoll gradient
6.3-16% for 30 minutes at 800g. We tried to use this
method for purification of PGCs from gonadal suspen-

Sample No Purity of PGCs in gonadal suspension Purity of PGCs in PGCs rich fraction Purity ratio
b 3.40 5.16 1.52
2 2.02 4.55 2.25
3. 6.50 8.96 1.38
Mean + SD 397+229 6.22 £2.39 1.72 £ 0.47

II. Viability of PGCs (%)

Sample No Viability in gonadal suspension Viability after centrifugation Viability difference Cells survived
L 90.33 65.13 25.20 242
2 9391 66.67 27.26 4.20
3. 93.55 52.83 40.72 3.27
Mean + SD 92.6 £ 1.97 61.54 £7.59 31.06 = 8.43 33+0.89
400 ZIVOCISNA VYROBA, 42, 1997 (9): 399-401



sion, but we did not succeed. No cells have survived
the centrifugation. That is why we had to modify cen-
trifugation  parameters. A Ficoll. gradient. 0-26% was
loaded and centrifugation lasted 30 minutes at 170g.
The results are summarised in Tab. 1. After this proce-
dure the purity of PGCs increased nearly twice (1.72x),
but 6.22% PGCs suspension is still insufficient for
most experiments. The viability decreased by about
30% and only 2.4% of all cells survived. It means, if
the number of PGCs in five days old embryos is about
4 500, for obtaining 1 000 viable PGCs 10 embryos are
necessary to operate, which is twice less than for the
blood isolation is needed. This procedure takes only
one and half hour and does not require any experiences
(Tab. II).

Production of transgenic poultry is interesting from
various aspects. The possibility of genetic manipulation
of gonadal PGCs was already shown by Allioli
(1994). The problem is the introduction of five days old
PGC:s to three days younger recipient. There have been
no reports yet confirming these PGCs can give rise to
new gametes. If it is clarified, the isolation of PGCs
from gonads will become a new powerful way of pro-
ducing transgenic birds for its simplicity and no time
consumption.
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Po krat§ich pusobenich v mlékarnich, na SPSM
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nickym uspofadénim a vybavenim celé produkéni ver-
tikdly ,mléko a mlécné vyrobky* a konce distribuci
a vyuzitim mléka a mléénych vyrobku v lidské vyZivé.
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DELKA VYUZIVANI KANCU NA INSEMINACNICH
STANICICH

THE LENGTH OF BOAR USE AT A.L. STATIONS

J. Smital

Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic

ABSTRACT: Records on 1 069 boars from thirteen A.L stations in the Czech Republic were processed. The boars in question
were discarded from insemination within seven years (1990-1996). The breed structure was as follows: Large White (BU;
n = 70), Landrace (LA; n = 164), Piestice Black-Pied (PC; n = 76), Czech Expressly Meat (CM; n = 126), Hampshire (HA;
n = 81), Duroc (DC; n = 42), Pietrain (PN; n = 30) and hybrid boars (HY; n = 380). These characteristics were studied by
means of linear models: boar age in months at its inclusion to an A.lL station (AIS) and boar age in months at its discarding
from AIS. The relation of the age at discarding to the age at boar inclusion in insemination and to the frequency of semen
collections was determined by the least-squares method. The effect of station and breed on the boar age at inclusion in
insemination was statistically significant (P < 0.001). Tab. I shows differences between the separate breeds and hybrid boars.
The average value of the set in question was 8.07 months. The boar age at discarding from insemination was statistically
significantly influenced by station, breed, age at inclusion and frequency of semen collections (P < 0.001). The average value
of the set was 36.02 months. Tab. II shows that the boars of Hampshire breed (46.14 months), hybrid boars (44.07 months)
and boars of PreStice Black-Pied breed (39.54 months) were above this average while the boars of Duroc (35.22 months),
Large White (33.29 months), Czech Expressly Meat (32.91 months), Landrace (31.40 months) and Pietrain breeds
(25.59 months) were below this average. Most of the differences between the breeds were statistically significant (P < 0.01).
The situation is more clearly represented by a graph in Fig. 1, in which the boar age at inclusion and at discarding is combined
in one characteristic, i.e. in the length of boar stay at an A.L station. Fig. 2 shows dynamics of changes in the age at boar
discarding from an A.I station in relation to the age at its inclusion. These changes can be expressed by a quadratic curve:
y =40.88 + 16.7463x — 0.794938x%. The other curve, plotted in Fig. 3, shows the effect of the frequency of semen collections
on boar age at discarding: y = 20.31 + 5.3735x - 0.387171x2. '

boar; insemination; length of boar use at A.I. stations

ABSTRAKT: U souboru 1 096 kanci, ktefi byli vyfazovéni ze 13 insemina¢nich stanic v prib&hu let 1990-1996, byl
sledovan v&k pfi zafazeni do inseminace, vék pfi vyfazeni a vlivy pusobici na tyto ukazatele. Plemenna skladba kancu byla
nasledujici: bilé uslechtilé, landrase, pfestické Cernostrakaté, Ceské vyrazné masné, hampshire, duroc, pietrain a hybridni
kanci. Primérny vk kancl pfi zafazeni do inseminace ¢inil 8,07 mésich a pfi vyfazeni 36,02 mésici. Nejdéle byli v insemi-
naci vyuZivani kanci plemene hampshire (délka pobytu 38,01 mésici), hybridni kanci (36,07 mésici) a kanci plemene
piestické Cernostrakaté (31,75 mésict). Z kiivky zavislosti véku pfi vyfazeni na véku pfi zatazeni vyplyva, Ze z hlediska co
nejdel3iho vyuZivani kanct v inseminaci je nejvyhodnéjsi vék pfi zarazeni 10,5 mésici. Z kiivky zavislosti véku pii vyfazeni
na frekvenci odbérii vyplyva nejvyhodnéjsi frekvence odbérd 7 dni.

kanec; inseminace; délka vyuZivani

UvVOoD

Z davodu neuspokojivych hodnot reprodukénich
ukazatelt pfi pouZivani zmrazeného spermatu (Park,
Sirard, 1996) zustava délka vyuZivani kanci v inse-
minaci dileZitym ukazatelem ekonomiky chovu. Délka
pobytu kancii na inseminacni stanici vyjadfuje obdobi
od zafazeni kancli aZ do jejich vyfazeni a vypovida
o organizaci insemina¢niho provozu.

Rada autort se ve svych pracich zabyvé vékem kan-
ct z riznych hledisek. Hovorka a Slechta

ZIVOCISNA VYROBA, 42, 1997 (9): 403-407

(1985) uvadéji, Ze kanci ve v&ku 7 mé&sict produkuji
prevazné normaélni sperma, které je mozné pouZivat
v inseminaci. OvSem je nutné pocitat s tim, Ze Casné
zahéjeni reprodukéni aktivity mladych kanci ma ne-
pfiznivy vliv na plodnost nejen v obdobi plného po-
hlavniho Zivota, ale i na konci reprodukéni kariéry. Ty-
ka se to predevsim kanct s pocatkem pohlavni aktivity
ve v€ku niZ§im neZ jeden rok (Enne et al., 1986).
Dynamikou zmén produkce spermatu s rostoucim vé-
kem kanci se zabyvali napf. Cefovsky (1977)
a Pavlik (1988), ktery uvadi, Ze pfevazni vétSina
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spermatologickych ukazateli kulminuje kolem 33 mé-
sice v&ku kanci. M6bius et al. (1985) doporuduji
vyuZivat kvalitni kance v plemenitbé co nejdelsi dobu,
nebot mezi 1. a 5. rokem vyuZivani kancl nezjistili
zadné rozdily v produkci spermatu. Naproti tomu
Tavéar a Salehar (1991) upozoriiuji na slab¥i
libido a mens$i objem ejakuldtu po druhém roku vyuZi-
vani kanci. Na zdkladé modelovych propocti se vli-
vem doby vyuZivani kancl v plemenitbé na selek&ni
zisk v chovu prasat zabyvali Fechner a Bfeif-
fer (1987). Berek et al. (1989) uvadé&ji vliv doby
zafazeni kancl na jejich celoZivotni uZitkovost. Dule-
Zitou roli v délce pouZivani kancu hraji i pfi¢iny jejich
vyfazovéni, které analyzovali napf. Hovorka
(1989), Novik (1990), Adamec (1991). Z jejich
praci vyplyva, Ze neduleZitéjsi ptifinou vyrazovani
kanct z inseminace je jejich zdravotni stav.

PredloZena prace se zaméfuje na zjisté€ni meziple-
mennych rozdili ve véku kanct pfi zafazeni a vyfazeni
z inseminace a na stanoveni nejvyhodnéjsiho véku pfi
zatrazeni a intenzity vyuZivani kancu z hlediska co nej-
del§iho pobytu na inseminacni stanici.

MATERIAL A METODA

Byly vyhodnoceny zaznamy o 1 069 kancich ze
13 inseminaénich stanic v CR. Jednalo se o kance, kte-
fi byli vyfazovéani z inseminace v prib&hu sedmi let
(1990-1996). Plemenna skladba byla nasledujici: bilé
uslechtilé (BU; n = 170), landrase (LA; n = 164), prestic-
ké Eernostrakaté (PC; n = 76), &eské vyrazné masné (CM;
n = 126), hampshire (HA; n = 81), duroc (DC; n = 42),
pietrain (PN; n = 30) a hybridni kanci (HY; n = 380).

Pomoci niZe uvedenych linearnich modeli byly sle-
dovany tyto ukazatele:

- v&k kance pfi zafazeni na inseminaéni stanici (IS)
v mésicich:

Vipg=R+1IS;+ PLj+ &
— vé&k kance pfi vyfazeni z IS v mésicich:
2
VZ,-I-k= W+IS;+ PL; + Byavi - Vl,-jk +Yvavi - VI +
+ Byarr - FRijx + Yo pm - FRZ i + €
kde: V1 - v&k kance pfi zafazeni na IS
V2. — vek kance pfi vyfazeni z IS
1} — prumér souboru
IS; - vliv i-té stanice, i = 1,.., 13
PL; - vliv j-tého plemene, j=1, .., 8
Bvavi - Vi +Yvav - Vlzm - kvadratickd regrese v&ku pfi
zafazeni na vé&k pfi vyfazeni
Bvarr - FRij + Yva R - FRZU,, ~ kvadratickd regrese frekvence
odb&ru na v&k pfi vyfazeni

E, - reziduum

ijk
Metodou nejmensich &tverct byla stanovena zévis-

lost v&ku pfi vyfazeni na v€ku pfi zafazeni kance na
inseminacni stanici a na frekvenci odbéru.

VYSLEDKY A DISKUSE

Na v&k kanct pfi zafazeni do inseminace mély sta-
tisticky vyznamny vliv stanice a plemeno (P < 0,001).
Rozdily mezi jednotlivymi plemeny a hybridnimi kanci
jsou patrné z tab. I. Primér daného souboru (hodno-
ta ) ¢inil 8,07 mésici. Vzhledem k této hodnoté lze
uvést, Ze diive byli zafazovani kanci plemen piestické
Cernostrakaté (ve vé€ku 7,79 mésicl), Ceské vyrazné

. Vek kancu pfi zafazeni do inseminace v mésicich — Boar age in months at inclusion in insemination

ol . o " Prikaznost rozdilu?

M LA BU HY HA DC PN
PC 76 7,79 0,176 N N N N N b
CM 126 7,81 0,129 N N N ®, hads
LA 164 7,90 0,115 N N N N bidd
BU 170 7,92 0,116 N N N b
HY 380 8,00 0,092 N N e
HA 81 8,13 0,161 N »
DC 42 8,25 0,197 N
PN 30 8,79 0,219

*** P < 0,001; ** P <0,01; * P <0,05; N = neprikazny — insignificant

Pro tab. I a II - For Tabs. I and II:

BU - bilé uSlechtilé — Large White

LA - landrase — Landrace

PC - prestické Cernostrakaté — Prestice Black-Pied
CM - eské vyrazné masné — Czech Expressly Meat
DC - duroc - Duroc

HA - hampshire — Hampshire

PN - pietrain - Pietrain

HY - hybridni kanci — hybrid boars

'breed, 2signiﬁcnnce of differences

404

ZIVOCISNA VYROBA, 42, 1997 (9): 403-407


Yv2.FR
%25c3%259fvz.FR

1I. V&k kanci pfi vyfazeni z inseminace v mésicich — Boar age in months at di

1i g from i ination

—— y B g Prikaznost rozdilu?

M LA BU HY HA DC PN
HA 81 46,[4 2'7]9 N *% *kok *kk *kk *kk
HY 380 44,07 1,553 ok ko *kk * ¥k *kk
PC 76 39,54 2,979 N * L * **
DC 42 35,22 3,330 N N N be]
BU 170 33,29 1,967 N N N
M 126 32,91 2,186 N N
LA 164 31,40 1,940 N
PN 30 25,59 3,729

**x P <0,001; ** P <0,01; * P < 0,05; N = neprikazny - insignificant

'breed, 2signiﬁt:ance of differences

masné (7,81 mésici), landrase (7,90 mésict) a bilé
uSlechtilé (7,92 mésict), hybridni kanci byli ve stfedu
souboru (8,00 mésici) a kanci plemen hampshire
(8,13 mésicu), duroc (8,25 mésicu) a pietrain (8,79 mé-
sicl) byli zafazovani pozdéji. OvSem je nutné si uvé-
domit, Ze sledovani bylo provadéno za béZnych provoz-
nich podminek, a tudiZ je uvedeny ukazatel do znacné
miry ovlivnén organizaci inseminace.

Veék kanct pfi vyfazeni z inseminace byl statisticky
vyznamné ovlivnén stanici, plemenem, vékem pfi zafa-
zeni a frekvenci odbéra (P < 0,001). Primér souboru
¢inil 36,02 mésicl, coZ v ndvaznosti na zavéry, které
uvadi Pavlik (1988), znamen4, Ze je to obdobi, kdy
dochazi ke stabilizaci pohlavnich funkei, projevujicich
se rovnomérnou produkci spermatu. Z tohoto hlediska
by bylo vhodné tento vék prodlouzit. Z tab. II vyplyva,
Ze nad primérem se nachazeli kanci plemene hampshi-
re (46,14 mésicu), hybridni kanci (44,07 mésict) a kan-
ci plemene piestické Cernostrakaté (39,54 mésici), pod
primérem byli kanci plemen duroc (35,22 mésici), bilé
uslechtilé (33,29 mésictu), Ceské vyrazné masné

(32,91 mésict), landrase (31,40 mé&sicl) a pietrain
(25,59 mésict). VétSina rozdilt mezi plemeny byla sta-
tisticky prikazna (P < 0,01). U kancti plemene pietrain
je jejich enormné nizka hodnota (25,59 mésict) prav-
dépodobné dana tim, Ze v naSich podminkach jsou vy-
uZivani v inseminaci krat§i dobu neZ kanci ostatnich
plemen. Adamec (1991) uvadi praimérny vék pfi vy-
fazovani v letech 1986 aZ 1991 u kanci plemen bilé
uslechtilé (37,63 mésicl) a landrase (38,28 mésicu)
a u hybridnich kanci (47,96 mésici) ponékud vyssi
a u kancu plemene duroc (35,40 mésic) o néco niZsi.
Tyto vysledky ovSem pochazeji z mensiho souboru
kancl a pouze z jedné inseminacni stanice.

Na prvni pohled je zfejmé, Ze zatimco pfi zafazovani
kanct Cinilo rozpéti mezi plemeny jeden mésic vé&ku,
u vyfazovani uZ toto rozpéti bylo podstatné vyrazné&;jsi,
tj. 20,55 mésica. Tato diference je pravdépodobné déna
vétS§im poCtem faktorl pisobicich na tento ukazatel
a dava prostor pro chovatelskd a Slechtitelska opatieni.
Situaci vystiZnéji popisuje obr. 1, ktery zahrnuje v€k
kanct pfi zafazeni a pfi vyfazeni do jednoho ukazatele,

ZIVOCISNA VYROBA, 42, 1997 (9): 403-407

1. Délka pobytu kanci na IS - Length of boar
stay at AIS

P = breeds, mé&sice = months, v&k pfi
vyfazeni = age at discarding, délka pobytu =
stay length, v&k pfi zafazeni = age at inclusion
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y = -40,88 + 16,7463x - 0,794938x2

y=2031+53735x - 0,387171x2

kterym je délka pobytu kancii na insemina&ni stanici.
Jak je patrné, nejlépe si z tohoto hlediska vedli kanci
plemene hampshire — délka jejich pobytu na inseminag-
ni stanici Cinila 38,01 mé&sice, déle nésledovali kanci
hybridni (36,07 mésici) a kanci plemen pfestické &er-
nostrakaté (31,75 mésici), duroc (26,97 mésici), bilé
uSlechtilé (25,37 mésicu), Ceské vyrazné masné
(25,10 mésici) a landrase (23,50 mésicu) a fadu uzavi-
rali kanci plemene pietrain (16,80 mésici). Mébius
et al. (1985), ktefi provadéli obdobné sledovani u kan-
ci v letech 1978-1984, uvadéji nadprimérnou délku
vyuZivani kancii v plemenitbé 35,6 mésici, coZ v da-
ném souboru pfesahovali kanci plemene hampshire
a hybridni kanci.

Dynamika zmén v&ku pfi vyfazeni kancl z insemi-
nacni stanice v zavislosti na v&ku pfi zafazeni je zachy-
cena na obr. 2. Tyto zmény je moZné vyjadfit pomoci
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2. V&k pfi zafazeni a vyfazeni kancii na IS -
Age at boar inclusion and boar discarding from
AIS

vyfazeni — mésice = discarding — months, vék
pfi zafazeni — mésice = age at inclusion —
months

3. Frekvence odb&rl a v&k pfi vyfazeni kanct
na IS - Frequency of semen collections and age
at boar discarding from AIS

vyfazeni — mé&sice = discarding — months, fre-
kvence odbéru — dny = frequency of semen
collections — days

kvadratické kfivky, kterd méla v daném piipad€ kon-
vexni tvar (y = 40,88 + 16,7463x — 0,794938x?). Z hle-
diska co nejdelSiho vyuZivani kancl v inseminaci by
bylo vhodné kance zafazovat v 10,5 mésicich vé&ku,
kdy kfivka dosahuje maxima. V provozu se vSak kanci
zafazuji podstatné dfive, coZ je ziejmé dano optimali-
zaci $lechtitelskych, ekonomickych a chovatelskych
opatfeni.

Druha kfivka (obr. 3) znazoriiuje vliv frekvence od-
béri kanci na vék pfi vyfazeni. Tato kiivka (y = 20,31 +
5,3735x - 0,387171x2) méla taktéZ konvexni tvar s ma-
ximem v 6,94 dnech. RovnéZ zde je moZné uvést, Ze
z hlediska dlouhodobého vyuZivéni kancu je vyhodné
odebirat sperma v sedmidennim intervalu. U daného
souboru Cinila primérnd frekvence odbéru 8,14 dni,
coZ vypovidé o nizké intenzité vyuZivani kancu.
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Upozornéni pro autory védeckych casopisii

Z duvodu rychlejSiho a kvalitnéjsiho zpracovani grafickych pfiloh (grafii, schémat apod.) piispévki
zasilanych do redakce Vas Zadame o jejich dodéani kromé tiSténé formy i na disketach.

Tyka se to samoziejmé& t&ch grafickych pfiloh, které byly vytvofeny v né&jakém programu PC (napf.
CorelCHART, Quatro Pro, Lotus 1-2-3, MS Excel). Vzhledem k tomu, Ze nejsme schopni upravit
a pouZit pro tisk viechny typy (formaéty) grafickych souborl, Ziddame Vas, abyste nim také kromé
originlnich soubori (napf. z MS Excel typ *.XLS) zasilali grafické pfedlohy vyexportované jako

bodovou grafiku v jednom z téchto formati:

Bitmap

Encapsulated Postscript
Graphic Interchange Format
Mac paint

MS Paint

Adobe Photoshop

Scitex

Targa

Tag Image File Format

* BMP

* EPS

* GIF

* MAC

* MSP

*PSD

*SCT

* TGA

*TIF (tento format je nejkvalitnéjsi)

Prosime, nezasilejte obrazky ve formatu Harvard Graphics ale vyexportované do né&jakého z vyse

uvedenych formata.

Redakce casopisu




HEPATALNY METABOLIZMUS U OVIEC POCAS ZATAZE
ULETOM ZO ZAVODU NA VYROBU ZINKU A MEDI

HEPATIC METABOLISM IN EWES LOADED BY FLY ASH
FROM THE ZINC AND COPPER WORKS

J. Bires', P. Bartko!, T. Weissova', M. Biresova?, M. Jesenska'

1Um'versity of Veterinary Medicine, KoSice, Slovak Republic
2Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: As part of laboratory diagnostics of experimental zinc intoxication from a source of industrial fumes from the
zinc and copper works, hepatic metabolism was studied in 12 ewes determining serum activities of aspartate aminotransferase,
alanine aminotransferase, gammaglutamyl transpeptidase, creatine phosphokinase, concentrations of total bilirubin, total
proteins, albumin, total immunoglobulins, triglycerides, total lipids and cholesterol. The fly ash uptake amounted to 31.99 g,
which represented 6 158.07 mg Zn, and 93.41 mg Zn from feed per head/day. The first animal died of zinc intoxication on
experimental day 42, the last on experimental day 58. Blood samples for analytical purposes were taken from all animals
before the first administration of fly ash, then on experimental days 8, 15, 23, 37, 44 and 58. The activity of aspartate
aminotransferase increased by more than 100% at the end of the experiment in experimental ewes in comparison with the
initial values. The activities of alanine aminotransferase and gammaglutamyl transpeptidase in experimental animals did not
show any significant relations to the test fly ash. The highest activity of creatine phosphokinase in experimental ewes was
observed at the end of experiment, and it was statistically higher in comparison with the control (P < 0.05). Significantly
higher concentrations of total bilirubin in blood serum of experimental ewes in comparison with the control were determined
on days 8, 23 (P < 0.05), 37 (P < 0.001), 44 and 58 (P < 0.01). Disorders of the proteosynthetic activity of hepatocytes
reflected differences in the content of serum albumin between the experimental and control group from day 8 to day 58 at the
significance level P < 0.01 and P < 0.001. The differences in the concentrations of serum proteins, immunoglobulins, triglycerides,
total lipids and cholesterol between the experimental and control ewes were not explicitly related to applications of zinc fly ash,
and the recorded values were within the physiological range in both groups of animals. The experimental results showed that the
disorders of hepatic metabolism in ewes during zinc intoxication from a source of fly ash from the zinc and copper works were
most significantly reflected by the activity of aspartate aminotransferase and concentrations of total bilirubin and albumin. The
increase in creatine phosphatase activity in experimental ewes indicated injuries to muscular and nerve tissues.

ewes; zinc intoxication; hepatic metabolism

ABSTRAKT: V ramci laboratérnej diagnostiky experimentalnej intoxikécie zinkom zo zdroja priemyselného exhalatu zdvodu
na vyrobu zinku a medi sme u 12 oviec sledovali hepatdlny metabolizmus prostrednictvom sérovej aktivity aspartdtamino-
transferdzy, alaninaminotransferdzy, gamaglutamyltranspeptidazy, kreatinfosfokinazy, koncentrécie celkového bilirubinu, cel-
kovych bielkovin, albuminu, celkovych imunoglobulinov, triglyceridov, celkovych lipidov a cholesterolu. MnoZstvo prijatého
exhaldtu na pokusné zviera bolo 31,99 g, o predstavovalo 6 158,07 mg Zn, a 93,41 mg Zn z krmiva na kus a defi. Prvé
zviera uhynulo na intoxikéciu zinkom na 42. deii a posledné na 58. deii experimentu. Vzorky krvi pre analyzu sa odoberali
od v3etkych zvierat pred prvym podanim iletu, na 8., 15., 23., 37., 44. a 58. deil experimentu. Aktivita aspartdtaminotran-
sferdzy vzréstla u experimentdlnych oviec v porovnani s vychodiskovymi hladinami o viac ako 100 % aZ na konci experi-
mentu. Pri hladinich alaninaminotransferazy a gamaglutamyltranspeptiddzy nebola zistena u pokusnych zvierat signifikantna
zdvislost od testovanej emisie. Najvy§§ia aktivita kreatinfosfokindzy u experimentélnych oviec bola na konci sledovania
a v porovnani s kontrolnymi bola Statisticky vys$sia (P < 0,05). Preukazne vys§ie hladiny celkového bilirubinu sa v krvnom
sére experimentdlnych oviec v porovnani s kontrolnymi pozorovali na 8., 23. (P < 0,05), 37. (P < 0,001), 44. a 58. deii
(P < 0,01). Poruchy proteosyntetickej aktivity hepatocytov odréZali rozdiely na hladine vyznamnosti P < 0,01 a P < 0,001
v obsahu sérového albuminu medzi experimentalnou a kontrolnou skupinou od 8. do 58. dila pokusu. Rozdiely, ktoré sa pocas
pozorovania zistili v hladindch sérovych bielkovin, imunoglobulinov, triglyceridov, celkovych lipidov a cholesterolu medzi
experimentélnymi a kontrolnymi ovcami, neboli jednozna¢ne zévislé od aplikicie zinkového tletu a hodnoty namerané u obidvoch
skupin zvierat sa pohybovali v ramci fyziologického rozmedzia. Vysledky experimentu ukdzali, Ze naruSenie hepatalneho
metabolizmu najpreukaznejdie odrdZala aktivita aspartitaminotransferdzy a koncentricia celkového bilirubinu a albuminu.
Zvysenie aktivity kreatinfosfokindzy u experimentéilnych oviec bolo indikatorom poskodenia svalového a nervového tkaniva.

ovce; intoxikacia zinkom; hepatalny metabolizmus
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Zinok v porovnani s ostatnymi rizikovymi prvkami
je pre zvieratd menej toxicky. Vyplyva to z toho, Ze
u zinku existuje pomerne bezpe&na hranica medzi op-
timalnym prijmom a hladinou zinku, ktord vyvoldva
toxicky ucinok (Llobet et al, 1988; Fosmire,
1990).

Klinickd a laboratérna diagnostika intoxikécii zin-
kom vychidza z poznatkov o biologickom vyzname
a jeho mechanizme toxicity (Bire§, Vrzgula,
1985; Piskadé, Kaémar et al., 1985). Medzi naj-
viac postihnuté pri intoxikdcii zinkom patri hepatalny
metabolizmus, obranné funkcie, hemopoeticky systém
a geneticky apardt (Borovansky, Riley, 1989;
Brown et al., 1990; Thompson et al., 1991).
V nepriamej diagnostike otrav zinkom sa vyuZiva sle-
dovanie enzymatickych systémov na celularnej a sub-
celuldrnej drovni, ktorych je Zn sicastou a ich ovplyv-
fiuje Borovansky, Riley, 1989; Fosmire,
1990). Posidenie hemolytickej anémie a leukocytozy
v kumulativnej, ale hlavne toxickej faze intoxikicie, je
zaloZené na stanoveni parametrov hematologického
profilu (Pimentel etal., 1992). Stanovenie paramet-
rov imunitného a reprodukéného profilu determinuje
pri chronickej intoxikacii vplyv Zn na obranné a repro-
duk&né funkcie (Bire§ etal., 1990; Kudlag, Si-
monik, 1990; Reeves, Rossow, 1992). Sucas-
tou sledovania toxického u¢inku Zn na organizmus
zvierat su ski$ky mutagenicity, karcinogenicity a tera-
togenicity (Leonard et al.,, 1986). DdleZitou Castou
laboratérnej diagnostiky otravy zinkom je patologicko-
-anatomické a histologické posidenie zmien na peeni,
obli¢kéch, slezine, pripadne ostatnych orgénoch (Ro -
binette, 1990). Pre objektivnu diagn6zu intoxikacie
zinkom je nepostradatelné analyza Zn v potravinovom
retazci, v&itane biologického materidlu zvierat (Al-
len, Masters, 1985; Wentink et al., 1985).

Vyber jednotlivych diagnostickych met6d a postu-
pov zdvisi od druhu intoxikacie zinkom, formy a dlzky
prijmu jeho soli, pritomnosti ostatnych biologicky ak-
tivnych latok, druhu a veku zvierat, produk&nej a re-
produkénej fazy a v neposlednej miere aj spésobu cho-
vu zvierat.

V préci sa v priebehu experimentalnej intoxikicie
zinkom vyvolanej u oviec priemyselnym exhaldtom zo
zavodu na vyrobu zinku a medi sledovali zmeny hepa-
talneho metabolizmu prostrednictvom ukazovatelov
enzymatického, lipidového a bielkovinového profilu.

MATERIAL A METODY

Sledovania prebehli v experimentilnych podmien-
kach na 12 bahniciach plemena zo$lachtena valalka
v druhom mesiaci gravidity, vo veku 18 aZ 24 mesia-
cov. Sedem oviec dostavalo denne po rannom nakfmeni
pazerdkovou sondou priemyselny tlet zo zavodu na vy-
robu medi a zinku. Vzorky testovaného exhalatu sa zis-
kali odprasovanim elektrostatickych filtrov z komina
uvedeného zdvodu. MnoZstvo prijatého exhalatu na po-
kusnd bahnicu predstavovalo podla vychodiskovej Zi-
vej hmotnosti (40,25 + 3,55 kg) 31,99 g. Denny prijem
Cu, Fe, Zn, Mo, Se, As, Cd a Pb z emisie na experi-
mentalne zviera udavame v tab. I. Kontrolni skupinu
tvorilo pit bahnic s pociatoénou Zivou hmotnostou
40,3 + 4,38 kg.

Kfmenie a oSetrovanie pokusnych a kontrolnych
oviec bolo rovnaké. Kimenie zvierat pozostavalo
z li¢neho sena (1,5 kg/kus/derni), kimnej zmesi BAK
(0,20 kg/kus/deti) a pitnej vody (5 Vkus/dei). Prijem
sledovanych prvkov z krmiva u experimentélnej a kon-
trolnej skupiny uvddzame v tab. II. Prijem Cu, Fe, Zn,
Mo, Se, As, Cd a Pb z exhalatu a krmiva u pokusnych
zvierat je uvedeny v tab. III

Aplikacia exhalatu trvala u experimentéalnych oviec
aZ po ich thyn za priznakov intoxikacie zinkom (B -
re§ etal., 1996). Priemerna dl7ka Zivota bola u pokus-
nych zvierat 46,28 + 5,03 dni. Prvé zviera uhynulo na
42. defi a posledné na 58. defi experimentu.

Vzorky krvi sa odoberali od vSetkych zvierat pred
prvym podanim dletu, na 8., 15., 23., 44. a 58. den
experimentu. Vzorky krvi od experimentalnych oviec
uhynutych medzi 42. a 58. diiom pokusu, ktoré boli
odobraté v toxickej faze intoxikécie zinkom, boli analy-
zované na 44. a 58. deii (44. defi — 6 pokusnych zvierat;
58. deii — 7 pokusnych zvierat). Aktivita aspartitami-
notransferdzy (AST - E.C. 2.6.1.1.), alaninaminotrans-
ferdzy (ALT - E.C.2.6.1.2.), gamaglutamyltranspepti-
dazy (GGT - E.C. 2.3.2.1.), kreatinfosfokindzy (CK —
E.C. 2.7.3.2.) a koncentricia celkovych bielkovin
(CB), triglyceridov (TG), celkovych lipidov (TL)
a cholesterolu (Chol) sa v krvnom sére analyzovali fo-
tometricky Bio-La testom (Lachema Brno). Stanovenie
celkového bilirubinu (Cbil) v krvnom sére sa robilo fo-
tometricky Jendrassik, Grof, 1938). Koncen-
tracia celkového albuminu (ALB) bola stanovena fluo-
rometricky na pristroji JASCO FP 500 a celkovych
imunoglobulinov (ClIg) turbidimetricky (McEwan et
al., 1970).

L. Denny prijem Cu, Fe, Zn, Mo, Se, As, Cd a Pb v mg z priemyselného exhaldtu na pokusni ovcu — Daily uptake of Cu, Fe, Zn, Mo, Se, )

As, Cd and Pb in mg from fly ash per experimental ewe

Ziva hmotnost' (kg) Cu Fe Zn Mo Se As Cd Pb
x+SD
40,25 £+ 3,55 402,02 95,97 6 158,07 1,436 2,975 15,38 0,598 22,14
Uive weight
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II. Denny prijem Cu, Fe, Zn, Mo, Se, As, Cd a Pb v mg z krmiva na
Cd and Pb in mg from feed per experimental and control ewe

pokusni a kontrolni ovcu — Daily uptake of Cu, Fe, Zn, Mo, Se, As,

Denny prijem' Cu Fe Zn Mo Se As Cd Pb
Licne seno? (1,50 kg) 12,66 275,10 79,35 0,60 1,03 2,93 0,005 0,080
Kfmna zmes® BAK (0,20 mg) 18,06 17,40 12,84 0,10 0,45 0,18 0,046 0,367
Voda* Gsn| 243 095 122 014 093 stopy®

Spolu’ 33,15 293,45 93,41 0,841 2,41 3,11 0,051 0,447

Iduily uptake, Zmeadow hay, 3feed mixture, *water, >total, ®traces

IIT. Denny prijem Cu, Fe, Zn, Mo, Se, As, Cd a Pb v mg z priemyselného exhaldtu a z krmiva na pokusni ovcu - Daily uptake of Cu, Fe,

Zn, Mo, Se, As, Cd and Pb in mg from fly ash per experimental ewe

Zdroj prijmu’ Cu Fe Zn Mo Se As cd Pb
Exhalat? 402,02 95,97 6 158,07 1,436 2,975 15,38 0,598 22,14
Krmivo® 33,15 293,45 93,41 0,841 241 3,11 0,051 0,447
Spﬂlu4 435,17 389,42 6 251,48 2,277 5,385 18,49 0,649 22,587

'source of emission, 2ﬂy ash, 3feed, “total

Analyza Cu, Fe, Zn, Mo, Se, As, Cd a Pb v priemy-
selnom exhalate a krmive sa robila atémovou absorp-
¢nou spektrofotometriou na pristroji Perkin Elmer 4100
ZL. Mineralizicia priemyselného substratu, sena
a kimnej zmesi BAK prebiehala v zmesi kyseliny du-
si¢nej (6 ml) a peroxidu vodika (1 ml) v microwave
systéme (Milestone mls 1200).

Vysledky analyz st uddvané formou priemernych
hodnét (x) s udanim smerodajnej odchylky ( SD). Sta-
tistické porovnanie vysledkov analyz medzi experi-
mentélnou a kontrolnou skupinou sa robilo Studento-
vym t-testom.

VYSLEDKY

Aktivita AST bola na zaliatku experimentu u po-
kusnych oviec 0,67 = 0,08 p.kat.l‘l a u kontroly 0,83 +
0,15 p‘kat.]_l (obr. 1). ZvySovanie sérovej aktivity AST
sa oproti vychodiskovym hladinim pozorovalo u expe-
rimentalnych zvierat od 15. diia sledovania. Najvyssia
aktivita AST sa v pokusnej skupine zaznamenala na
konci sledovania. V priebehu experimentu sa nezistili
signifikantné rozdiely medzi aktivitou AST u pokus-
nych a kontrolnych oviec. Sérova dynamika AST mala
u kontrolnych zvierat pofas pozorovania vyrovnany
priebeh (rozsah priemernych hodndt 0,66 aZ 0,84
pkat.1™h.

Hodnoty ALT boli pri zacati experimentu u pokus-
nych a kontrolnych oviec vyrovnané (0,20 + 0,02, resp.
0,23 £ 0,07 p.kat.l'I — obr. 2). NiZ8ia aktivita ALT sa
oproti po¢iatoénym hodnotdm pozorovala u experimen-
talnych zvierat na 15., 23., 37. a 44. def. Najvyssia
sérovd ALT bola u experimentilnej skupiny na konci
pokusu (0,295 + 0,072 ukat.l"‘). Statisticky vyznamné
rozdiely medzi aktivitou ALT pokusnych a kontrol-
nych oviec sa zaznamenali v 15., 23. (P < 0,01), 37.
(P < 0,001) a 58. den (P < 0,05).

ZIVOCISNA VYROBA, 42, 1997 (9): 409415

Dynamika GGT mala po&as sledovania u experi-
mentalnych a kontrolnych zvierat oproti vychodisko-
vym hodnotdm klesajici trend (obr. 3). Signifikantne
niz8ia aktivita GGT bola u pokusnych oviec v porov-
nani s kontrolnymi na 37. deii (P < 0,05).

Pociato¢na hodnota CK bola u zvierat v experimen-
talnej skupine 0,29 £+ 0,13 ukat.l'l a u kontroly 0,41 £
0,26 pkat.1”! (obr. 4). Nérast aktivity CK u pokusnych
oviec bol oproti vychodiskovym hladindm evidentny
od 37. dila pokusu. NajvysSia aktivita CK u pokusnych
zvierat na konci experimentu (1,22 *+ 0,79 ukat.l")
bola v porovnani s kontrolnymi signifikantne vysSia
(P < 0,05). Dynamika CK u kontrolnych oviec mala
pocas experimentu oproti vychodiskovym hodnotim
klesajuci charakter.

Dynamika bilirubinémie je znizornena na obr. 5.
Zvysenie koncentracie Cbil sa u experimentéalnych zvi-
erat prejavilo oproti pociatoénym hladinim od 8. dia
a pretrvavalo do konca sledovania. Najvys§ia bilirubi-
némia sa u pokusnej skupiny zistila na konci experi-
mentu (18,07 £ 7,21 p.mol.l‘l). Statisticky vy3gie hla-
diny Cbil v krvnom sére experimentalnych oviec sa
v porovnani s kontrolnymi pozorovali na 8., 23. (P <
0,05), 37. (P < 0,001), 44. a 58. defi (P < 0,01). Kon-
centracia Cbil u kontrolnych zvierat sa v priebehu ex-
perimentu pohybovala v ramci referenéného rozpitia.

Obsah sérovych CB mal pri porovnani s vychodis-
kovymi hladinami mierne klesajici charakter u pokus-
nych i kontrolnych oviec od 23. diia sledovania
(obr. 6). Hodnoty CB zaznamenané v priebehu experi-
mentu v krvnom sére u experimentdlnych a kontrol-
nych oviec sa signifikantne neligili.

Koncentrécia sérového ALB bola pred prvym poda-
nim uletu u pokusnej skupiny 52,16 + 2,85 g.]'l
a u kontroly 57,11 + 4,21 g.l'l (obr. 7). Dynamika
ALB mala potas experimentu u pokusnych oviec pri po-
rovnani s vychodiskovymi hladinami zostupny trend, pri-
¢om najniZ8ia albuminémia sa potvrdila na 44. a 58. deil
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ukat.I

1.5
13f
1.1
09
0.7}F
ol r L L L N
0 8 15 23 37 44 ©8den
pokus 067 056 077 082 081 076 143
sD 008 0412 027 026 012 012 053
kontrola  0.83 07 0692 072 077 066 084
sD 016  0.15 0.1 012 014 016 0.14

— pokus = kontrola

1. Aktivita AST v krvnom sére oviec — AST activity in the blood
serum of ewes

ukat.| *
2.2
2t
1.8f
16
14}
1.2F
0 8 15 23 37 a4 58 den
pokus 1.86 1.61 1429 137 118 113 1.6
sD 0.27 023 024 0.21 0.98 0.31 0.4
kontrola  1.98 1.8 1.64 1.34 1.56 1.21 1.46
sD 0.66 0.33 0.3 0.26 021 054 012
— pokus — kontrola

3. Aktivita GGT v krvnom sére oviec — GGT activity in the blood
serum of ewes

umol I
20
* p<0.05 ** p<0.01 *** p<0.001 %8
't
11
sk
sk
0 8 15 23 37 44 58 den
pokus 3.32 5.96 8.13 9.01 11.39 14.05 18.07
sD 1.1 1.61 0.8 3.78 271 4.96 7.21
kontrola 345 3.86 4.06 3.65 3.59 3.21 3.21
sD 0.41 0.5 0.77 0.505 1.31 0.7 0.7
— pokus = kontrola

5. Koncentricia Cbil v krvnom sére oviec — Cbil concentration in
the blood serum of ewes

pozorovania. Rozdiely na hladine vyznamnosti P <
0,01 a P < 0,001 v obsahu ALB sa medzi experimen-
tdlnou a kontrolnou skupinou evidovali od 8. do 58.
diia experimentu.

Dynamika sérovych Clg je uvedené na obr. 8. Po-
kles Clg v porovnani s vychodiskovymi hladinami bol
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ukat.l*
0.35
0.3} P bt O A L A Ay b T e >
0.25
0.2
015
0.1F
0.05 5
o 8 15 23 37 a4 58 den
pokus 0.2 0.24 0.127 0.079 0.074 0.102 0.295
sD 0.02 0.03 0.025 0.045 0.026 0.06 0.072
kontrola 0.23 0.28 0.206 0.18 0.194 0.13 0.14
sD 0.07 0.03 0.031 0.039 0.035 0.047 0.048
— pokus — ontrola

2. Aktivita ALT v krvnom sére oviec — ALT activity in the blood
serum of ewes

ukat.! ¢
1.4
* p<0.05 .
12 " =
1k
0.8
0.6
0.4
025
0 g
[} 8 15 23 37 44 58 den
pokus 0.29 0.23 0.197 0.198 0.44 0.942 1.22
SD 0.13 031 0.133 0.19 0.34 1.3 0.79
kontrola  0.41 0.29 0.06 0.072 0.34 0.088 0.012
sD 0.26 0.2 0.11 0.144 0.7 0.115  0.024
—=— pokus = kontrola

4. Aktivita CK v krvnom sére oviec — CK activity in the blood serum
of ewes

g

77

74

tald

68l N

65

62 n " N " s N "

[} 8 15 23 37 aq 58 den
pokus 7243 68.94 74.04 73.68 70.86 69.14 69.15
SD 6.03 4.37 449 4.74 5.58 6.25 8.49
kontrola 68.7 63.68 68.72 70.5 64.58 63.52 64.14
sD 6.03 34 4.74 4.29 4.84 443 8.73
— pokus = kontrola

6. Koncentricia CB v krvnom sére oviec — CB concentration in the
blood serum of ewes

v priebehu experimentu evidentny u obidvoch skupin
oviec. NajniZ§i obsah IgC sa u porovndvanych skupin
zvierat zistil na 8. a 15. deii sledovania. V priebehu
skrmovania priemyselnej emisie sa medzi experimen-
talnou a kontrolnou skupinou oviec nezaznamenali sig-
nifikantné rozdiely v hladinich sérovych CIg.
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el
60
* p<0.05 p<0.01 p<0.001

50

a0}

30p

20
pokus 52.16 36.35 30.06 33.79 2798 2453 2483
so 2.85 3.07 3.46 7.19 1.94 232 4.69
kontrola  57.11 4623 4492 5049 48.02 45.7 4421
sD L3 3.39 297 3.66 29 1.86 1.67

—= pokus = kontrola

7. Koncentricia Alb v krvnom sére oviec — Alb concentration in the
blood serum of ewes

mmol.I*
0.6
* p<0.08
oig b,
04r
0.3f
0.2f
0.1
° " L n S L L L
0 8 15 23 a7 44 58 den
pokus 0.135 0.309 0.274 0.33 0.57 0.164 0.228
sD 0.077 0.106 0.081 0.086 0.108 0.085 0.077
kontrola  0.091 0.172 0.15 025 0506 0.28 0.13
sD 0.079 0.066 0.049 0.127 0.144 0.19 0.083
— pokus f— kontrola

9. Koncentrédcia TG v krvnom sére oviec — TG concentration in the
blood serum of ewes

mmol.I*

35
** p<0.01

3

0 8 15 23 37 44
pokus 1.61 1.61 234 28 212

sD 0.23 0.33 0.53 1.28 0.34 0.43 0.2

kontrola 1.95 1.36 1.9 2.02 1.96 1.88 1.98

sD 0.48 0.35 0.36 0.47 0.47 0.48 0.35
= pokus = kontrola

11. Koncentricia Chol v krvnom sére oviec — Chol concentration in
the blood serum of ewes

Nérast TG sa oproti vychodiskovym hodnotam po-
zoroval u sledovanych skupin zvierat v priebehu celého
experimentu (obr. 9). Preukazne vy$S§ia koncentricia
sérovych TG bola u pokusnych oviec oproti kontrole
na 8. a 15. deii sledovania (P < 0,05). Najvy$§ie mnoZ-
stvo TG v krvnom sére experimentilnych zvierat sa
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v z2sT
45

a0k

38 Lo

Py

) S . 3 : . " "

[ 8 15 23 37 44 58den

pokus 4413 27.26 2726 36.87 3587 3338 37.12
sp 265 34 34 356 275 498  2.65
kontrola  41.086 26,99 27,03 3219 3251 32.19 43.46
sD 5.28 3 306 6518 498 696 674

— pokus = kontrols

8. Koncentricia Clg v krvnom sére oviec — Clg concentration in the
blood serum of ewes

gl
5
* p<0.05 4
al
2F
1k
ol—1 N L N " L L
0 8 15 23 37 44 58 den
pokus 0768 1.876  2.55 401 2282 164 2.77
SD 0.102 0453 045 159 0.337 0.22 0.47
kontrola  1.01 1.81 2.19 2.1 175 1708 23
sD 036 027 035 046 048  0.54 0.54
— pokus m— kontrola

10. Koncentrécia TL v krvnom sére oviec — TL concentration in the
blood serum of ewes

For Figs. 1-11: pokus = experiment, kontrola = control, defi = day

zistilo na 23. a 37. defi a u kontrolnych na 37. a 44.
defi.

Vzostupny charakter sa v porovnani s hladinami na
zaCiatku experimentu pozoroval v priebehu experimen-
tu u obidvoch skupin aj pri koncentracii sérovych TL
(obr. 10). Rozdiel na hladine vyznamnosti P < 0,05
medzi experimentalnymi a kontrolnymi ovcami bol pri
tomto parametre zaznamenany na 23. deii pozorovania.

Vychodiskové koncentracia Chol bola u pokusnych
zvierat 1,51 + 0,225 mmol.I"! a u kontrolnych 1,95 *
0,48 mmol.I"! (obr. 11). ZvySovanie hladin Chol v po-
rovnani s po¢iatoénymi hodnotami sa v experimental-
nej skupine pozorovalo od 8. a u kontrolnych od
15. dita do konca sledovania. Statisticky vysSi obsah
Chol v krvnom sére experimentilnych oviec sa v po-
rovnani s kontrolnymi potvrdil na konci pokusu (P <
0,01).
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DISKUSIA

Experimentalna intoxikédcia zinkom vyvoland prie-
myselnou emisiou zo zavodu na vyrobu zinku a medi
mala u oviec v porovnani s dosial popisanymi intoxi-
kéciami zinkom niektoré $pecifika. Predovsetkym po-
uZitd denné davka 6 158,07 mg Zn .z priemyselného
exhaldtu na ovcu zna&ne prevysila ddvku zinku, ktord
pouZili na vyvolanie intoxikacie u oviec Smith,
Embling (1984)a Allen, Masters (1985). Po-
dobne Allen et al. (1986) a Thompson et al.
(1991) pozorovali akitny priebeh otravy zinkom u oviec
pri dennom prijme 2 000 az 3 000 mg Zn. Samotny
vyvoj intoxikacie, a tym aj sledovana funk&né schop-
nost pecene, bola taktieZ ovplyvnena zastipenim ostat-
nych rizikovych prvkov v testovanej emisii. Z prvkov
obsiahnutych v priemyselnom substrate vzhladom na
ich mnoZstvo, chemicko-biologické vlastnosti a druho-
vi predispoziciu oviec vstupuji do interakcii so Zn
najmé Cu, Fe, As, Cd a Pb (Kirchgessner et al,
1982; Chowdhury, Chandra, 1987). Vzhla-
dom na toxicky ucinok denny prijem u experimental-
nych oviec okrem Zn presahoval v zmysle Vestnika
MPVZ SR (1992) najvysSie pripustné mnoZstvo aj
u Cu, As, Cd, Pb, Mo a Se. Vysledkom vzdjomnych
vztahov boli u experimentalnych oviec pravdepodobne
zmeny v procese resorpcie, intermedidrneho metaboliz-
mu, ale predovSetkym v samotnej toxicite zinku.

Poruchy hepatdlneho metabolizmu sa v sicasnosti
Studuji na rznej drovni. Pre posidenie toxicity Zn bol
u sledovanych oviec testovany stupeii poSkodenia
a funkéné schopnost pecene na zdklade vybranych pa-
rametrov enzymatického, bielkovinového a lipidového
profilu.

Pokial sa hodnotilo poSkodenie hepatocytov, tak ak-
tivita analyzovanych enzymov vykazovala v zavislosti
od aplikécie priemyselného tletu rozdielnu dynamiku.
Aktivita AST vzrastla u experimentalnych oviec v po-
rovnani s vychodiskovymi hladinami o viac ako 100 %
aZ na konci experimentu a u CK sa zvySenie sérovych
hladin zistilo uZ od 37. dia, pricom na konci sledovania
bolo 300%. Minimalne, alebo vébec nebola v priebehu
experimentu u pokusnych oviec v zavislosti od aplika-
cie testovaného substrdtu zmenend aktivita ALT
a GGT. Statistickd vyznamnost zistend u tychto dvoch
enzymov medzi pokusnou a kontrolnou skupinou po-
ukézala na pokles aktivity ALT a GGT u experimental-
nych oviec. Vzhladom na lokalizaciu AST v cytoplaz-
me a mitochondridach aj hepatocytov moZno jej
zvySenie v krvnom sére pokusnych zvierat, najmi na
konci pozorovania, spéjat s procesmi nekrobiozy pele-
fiovych buniek (Waner, Nyska, 1991; Aminla-
ri et al,, 1993). Dbékazom hepatotoxicity zinkového
substratu bolo uZ od 8. diia u pokusnych oviec aj zvy-
Senie sérového bilirubinu, ktory indikuje rozny stupei
naruSenia funkénej schopnosti pecene (West et al.,
1987; Fiirll, Schafer, 1993). Narast aktivity CK
a Ciastofne aj AST, vzhladom na ich lokalizdciu vo
svalovej a nervovej bunke, odraZal u experimentalnych
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oviec v priebehu aplikécie tletu i poSkodenie svalové-
ho a nervového tkaniva (Godeau, 1992). Dynamika
AST, CK a Cbil v krvnom sére pokusnych zvierat zod-
povedala aj klinickému vyvoju priemyselnej intoxika-
cie zinkom tak, ako ju u tychto oviec popisali Bire$§
et al. (1996).

Pri sledovani proteosyntetickej aktivity hepatocytov
bola v priebehu aplikicie zinkového substratu u expe-
rimentilnych oviec v porovnani s kontrolnymi zmene-
nid dynamika sérového ALB. Signifikantné zniZenie
koncentricie ALB v krvnom sére pokusnych oviec sa
oproti kontrolnym prejavilo od 8. diia podavania exha-
latu a pretrvavalo do konca experimentu (P < 0,01; P <
0,001). Na zdklade udajov autorov Allen a Ran-
dall (1993) o diagnostickej vyznamnosti stanovenia
ALB pri poskodeni pefene u oviec moZno konstatovat,
Ze zinok obsiahnuty v priemyselnej emisii vyvolal
u pokusnych zvierat poruchy proteosyntetickej aktivity
hepatocytov. V porovnani s kontrolnou skupinou nebo-
la poCas experimentdlnej intoxikdcie zinkom u pokus-
nych oviec Statisticky vyznamne zmenena koncentracia
CB a CIg. Hodnoty CB a CIg sa v priebehu experimen-
tu u pokusnych a kontrolnych zvierat pohybovali vo
fyziologickom rozpiti (Allen, Randall, 1993;
Pernthaner etal., 1993).

Sledované parametre lipidového metabolizmu u ex-
perimentdlnych oviec nezodpovedali difiiznej infiltra-
tivnej, centrolobularnej infiltrativnej a centrolobularnej
dystrofickej steatéze, ktoru potvrdili Bire§ et al.
(1996) histologickym vySetrenim peceni z tychto oviec.
Signifikantné rozdiely, ktoré sa poCas pozorovania zis-
tili v hladinach sérovych TG, TL a Chol medzi pokus-
nou a kontrolnou skupinou neboli jednoznacne zavislé
od aplikacie priemyselného tletu a namerané hodnoty
u obidvoch skupin oviec kolisali v ramci referencného
rozpitia (Calderia, Vaz Portugal, 1991;
Baumgartner, Pernthaner, 1994).

Vysledky experimentu ukazali, Ze naruSenie hepatal-
neho metabolizmu u oviec v priebehu intoxikacie zin-
kom zo zdroja priemyselného tletu zo zavodu na vyro-
bu zinku a medi zo sledovanych indexov v krvnom
sére najpreukaznejSie odrazala aktivita AST a koncen-
tracia Cbil a ALB. ZvySenie aktivity CK u experimen-
talnych oviec bolo skor indikatorom poskodenia svalo-
vého a nervového tkaniva.
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EFFECTS OF SOME FACTORS ON THE SPORTS
PERFORMANCE OF THE CZECH WARM-BLOOD HORSE

VLIV VYBRANYCH FAKTORU NA SPORTOVNI VYKONNOST
CESKEHO TEPLOKREVNIKA

I. Jiskrova, D. Misar

Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

ABSTRACT: Based on results of 4 907 sports horses in the Czech Republic recorded within the period of 1984-1994,
expressed as the sum of ancillary points per one start (as defined on the basis of penalization in sports competitions) the
effects of some factors on the performance level of the Czech Warm-blood horses were studied with regard to three principal
riding disciplines. The following factors were investigated:

- percentages and proportion of improving breeds in pedigrees of the Czech Warm-blood;

- type of stud;

- sex;

- number of starts during the horse’s sports career.

This set of data was analysed by means of a statistic procedure described by Harvey (1977) which is based on the use of
the method of least squares. The analysis of sports results in jumping competitions revealed statistically highly significant
(P < 0.0001) differences in all effects under study. As far as the dressage competitions were concerned, highly significant
were only effects of the breed group and of number of starts (in both cases P < 0.0001) while in military competitions the
effect of the number of starts was highly significant (P < 0.0001). In groups with the predominating influence of Hannoverian
horses, a positive effect on the jumping performance of the Czech Warm-blood breed was found out. However, if the effects
of other factors were eliminated, these positive changes were not as marked as before. The second group with good perfor-
mance was that of horses with Trakhener blood. This group, as well, showed a high average value of performance in the
whole set before the elimination of effect of type of stud, sex and number of starts. In spite of the fact that after the elimination
of these factors the estimate of the average value of group performance decreased, the overall result was more positive than
in the group of Hannoverian horses. After the elimination of other effects, the differences in performance of groups with the
effect of German Warm-blood breed (i.e. with the predomination of migrating genes of Hannoverian breed) were statistically
non-significant. Groups with the predominating effect of the original non-improved Czech Warm-blood breed showed only
a medium performance. As compared with other breeds under study, the sports performance of English Thoroughbred and
horses with an important proportion of blood of this breed was also only on the average level. In spite of small numbers of
sports horses in dressage competitions, the differences in their sports performance were highly significant. Of all breeds under
study, above all the group with a the effect of Trakhener horse showed positive results. The group of horses from horse-
-breeding farms showed the highest performance before the elimination of effects of breed groups. This measure reduced the
estimated of the average value of performance of these horses and considerably increased the estimates of average performance
of English Thoroughbreds. The type of stud increased considerably in the overall manifestation of the sports performance of
English Thoroughbreds. When studying the performance of individual groups of horses according to their sex, the highest
estimate of performance was obtained in the group of stallions in all disciplines. However, significant differences were found
only in the case of jumping competitions. The effect of number of starts is a very important factor which influences the sports
performance of horses. The dependence of the average value of performance in the course of its sports career was statistically
highly significant in all disciplines under study. The regression coefficients for the dependence of performance on the number
of starts were b,, = 0.044, b, = 0.054 and b,, = 0.048 for jumping, dressage and military competitions, respectively.

horses; sports performance; Czech Warm-blood horse

ABSTRAKT: Na zéklad® 4 907 vysledkd sportovni vykonnosti koni v Ceské republice z let 1984-1994, udédvané pottem
pomocnych bodi na jeden start kon&, které se uréuji na zédkladé dosaZené penalizace ve sportovnich sout&Zich, byl sledovan
vliv nékterych faktori na troveii vykonnosti &eského teplokrevnika ve tfech zékladnich jezdeckych disciplinich. Jednd se
o tyto faktory:

— zastoupeni a podil zuSlechtujicich plemen v rodokmenech &eského teplokrevnika;

- typ chovu, ze kterého ki pochazi;
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— pohlavi;

— podet startd koné v prib&hu jeho sportovni kariéry.

Rozborem sportovnich vysledki ve skokovych soutéZich jsme zjistili vysoce pritkazné rozdily (P < 0,0001) u vSech sledo-
vanych efektd. V drezirnich sout&Zich byly vysoce pritkkazné pouze efekty plemenné skupiny a poctu starti (oba P < 0,0001).
V sout&Zich v3estranné zpusobilosti jsme zjistili prikazny vliv pouze v pfipadé poctu startli (P < 0,0001). U skupin s pfevla-
dajicim vlivem hannoverského kon& jsme zjistili pozitivni vliv na skokovou vykonnost &eského teplokrevnika. Jestlize jsme
viak vylougili vliv dal3ich efekti, tedy typu chovu, pohlavi a poétu startd, nebyly pozitivni odchylky jednozna¢né. Druhou
nejvykonngjdi skupinou byla skupina trakénskych koni. Tato skupina také vykazovala vysokou stfedni hodnotu vykonnosti
v souboru bez vylou&eni vlivu typu chovu, pohlavi a poétu startii. PfestoZe vyloucenim téchto efektii odhad stfedni hodnoty
vykonnosti skupiny poklesl, byl jeji vysledek pozitivnéjsi neZ u hannoverskych koni. Skupiny koni s vlivem némeckého
teplokrevnika (pfevaha migrujicich genl hannoverského koné&) byly po vylou€eni ostatnich efektl vykonnostné statisticky
nepriikazné. Plemenné skupiny s pfevaZujicim vlivem plivodniho nezu$lechténého Ceského teplokrevnika mély primérnou
vykonnost. Sportovni vykonnost anglického plnokrevnika a koni s vyznamnym vlivem tohoto plemene byla ve srovnéni
s ostatnimi hodnocenymi plemennymi skupinami priimérni. Navzdory tomu, Ze v jednotlivych plemennych skupinich byly
malé polty koni ziastiiujicich se drezirnich soutéZi, zjistili jsme jejich vzdjemnym testovanim vyznamné diference. Z ple-
mennych skupin méla vyrazné pozitivni vysledky pfedev§im skupina s vlivem trakénského koné. Skupina koni ze Slechtitel-
skych chovii méla nejvy$si vykonnost, pokud jsme nevyloudili vliv plemennych skupin. Timto krokem poklesl odhad stfedni
hodnoty vykonnosti koni ze Slechtitelskych chovi a naopak znacné vzrostl odhad stfedni hodnoty vykonnosti chovu anglic-
kého plnokrevnika. Na celkovém projevu sportovni vykonnosti anglického plnokrevnika se typ jeho chovu podilel do znaéné
miry, a to tak, Ze jej zvySoval. Pfi sledovani vykonnosti jednotlivych skupin podle pohlavi koni méla nejvyssi hodnotu
vykonnosti skupina hfebci, a to ve viech disciplindch. Pouze v piipadé skokovych soutéZi byly rozdily mezi pohlavimi
statisticky prikazné. Vliv poltu starti je velmi vyznamnym efektem plsobicim na sportovni vykonnost koni. Zavislost
vykonnosti na po&tu startd koné€ v prubé&hu jeho sportovni kariéry byla statisticky vysoce priikkaznd ve vSech sledovanych
disciplindch. Regresni koeficient pro zdvislost hodnoty vykonnosti na pottu startd doséhl hodnoty b, = 0,044 pro skokové

soutéze, bx). = 0,054 pro drezirni soutéZe a bx,\' = 0,048 pro soutéZe viestrannosti.

konég; sportovni vykonnost; Cesky teplokrevnik

INTRODUCTION

Since 1985, the sports performance of horses has
been evaluated in a systematic way on the basis of re-
sults of sports competitions. This fact enabled us to
evaluate effects of the following factors on the level of
sports performance of the Czech Warm-blood horse:
— percentages and proportion of improving breeds in

pedigrees of the Czech Warm-blood;

— type of stud;
- sex;
— number of starts during the horse’s sports career.

The Czech Warm-blood was originally selected as
a type with combined performance using a system of
multicriteria tests (Pellarova, Du3ek, 1990).
Within the last two decades, however, there were more
and more explicit requirements of sports riders that the
breeding of the Czech Warm-blood should be focused
on an improvement of sports performance. At first, this
performance was improved by means of crossing with
German breeds of sports horses (DuSek et al., 1992).
Thereafter, a system of evaluation of sports perform-
ance of these horses was developed which fully re-
spected the specific situation of Czech sports riding
(Pellarova, 1986).

The sports performance of horses shows a low heri-
tability. It is influenced by a number of exogenous fac-
tors. When calculating its coefficient of heritability,
many authors obtained mostly low to medium values
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of h2. Pellarova and Duek (1990) published
a survey of different papers dealing with the theme of
performance heritability in sports horses. They men-
tioned A2 for jumping, dressage, military, jump style,
riding and jumping without rider. Both authors also
analysed estimates of h? on the basis of sports tests of
horses in the Czech Republic. In this study, they used
the method of correlation of half-siblings and obtained
the values of h? ranging from 0.24 to 0.48. For-
micka and Sobczak (1976) estimated the coeffi-
cient of heritability of jumping abilities in sports horses
of the Wielkopolski breed to be h? = 0.634. On the
other hand, Ohlsson et al. (1994) analysed also the
jumping abilities of sports horses and obtained W =
0.20. In his analysis of jumping competitions, Bruns
(1981) obtained similar results. This author analysed
also the results of dressage competitions and obtained
the value h> = 0.20. Kuh1 et al. (1994) studied the
riding properties in mares and stallions of the Holstein
breed and found that the values of 4 ranged in this case
only from 0.14 to 0.22 and from 0.37 to 0.38, respec-
tively. On the other hand, however, the heritability of
jumping abilities was higher and ranged from 0.41 to
0.68. Uphaus et al. (1994) studied the heritability of
several factors in both field and station tests. In the
field test, they found values of h? for temperament,
character, cleanness of actions, riding properties and
jumping abilities within the range of 0.21-0.30. In the
station test, the h% values were within the range of
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0.04-0.70. Huizinga et al. (1991) estimated in
a station test with three-year old stallions h? = 0.64 for
the mechanics of locomotion and riding properties.
Values of A2 for cross-country and for jumping abilities
were 0.41 and 0.31, resp. Montavon et al. (1988)
found for stallions of Swiss, French and German origin
the value of the coefficient of heritability of perform-
ance tests in jumping to be 0.07. Philipsson et al.
(1987) obtained in their study on the heritability of
jumping abilities the following result: K =02. Using
the method of logarithmic transformation, Foran et
al. (1994) defined the heritability of jumping abilities
as h? = 0.28.

To eliminate effects biasing the comparison of
horses (e.g. the fluctuation of prices in individual years,
different years of compared horses, their different ages,
sex etc.), French experts used a method of logarithmic
transformation and variance analysis to calculate the
so-called ,,individual annual index‘. This index ex-
presses the performance of a horse in the last year ac-
cording to individual riding disciplines and, since 1972,
it has been yearly calculated and published for all
sports horses (Anonymous authors, 1988, 1989). An
index calculated on the basis of sums of money won in
riding competitions is used as basis for the estimation
of the genetic value of sports horses. This problem was
studied by Langlois (1980) and Tavernier
(1986). Both authors came to a conclusion that the
logarithm of sums of money represents a simple and
objective criterion for the estimation of genetic value
with the heritability of approximately 20 to 25%.

Dusek (1973) studied the effect of the type of stud
on the performance properties of horses and did not
find any significant differences in parameters under
study between stallions reared either in a stable or in-
dividually. When evaluating the results of performance
tests of young warm-blood stallions from studs and
large-scale horse farms, Duek (1989) was able to
demonstrate significant differences in type, appearance
and general performance in favour of stallions from
studs. This author also published a survey of factors
which influence the performance of horses (Dusek,
1981).

In abroad, the major part of systems of evaluation
of sports performance of horses is based on the use of
sums of money won in riding competitions and races.
The use of penalization of horses in sports events and
competitions represents another possibility how to
evaluate their performance (Formicka, Sob-
czak, 1976; Pellarové, 1983, 1984). Foran et
al. (1994) used for the estimation of breeding value of
horses the animal model BLUP in combination with
penalization and final times.

The contemporary methods of processing of data-
bases are oriented to the use of animal model BLUP or
of sire model.

Tavernier (1987) used the following factors for
the evaluation of genetic value of sports horses BLUP:
age, sex, year, genotype, maternal and stud effects, en-
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vironmental effects, rider and, finally, also the so-
called residue, i.e. factors which could not be appreci-
ated by means of this method. With the exception of
studies published by French authors (Langlois,
1980, 1986; Tavernier, 1986, 1987) there are nu-
merous estimates of breeding value from Germany:
Karwath (1986), Meinardus, Bruns (1989),
Petzold (1991), Kuhl (1991), Marahrens
(1991), Gussmann (1993), Kuhl et al. (1991,
1994), Schwark et al. (1992), Beer (1993) and
Sprenger etal (1993). Huizinga (1990, 1991)
and Huizinga et al. (1990, 1991) studied the ge-
netic parameters of sports performance of Danish and
Dutch warm-bloods while Philipsson etal. (1987)
and Ohlsson (1994) dealt with the same problem in
Swedish warm-blood horses.

Bruns (1981), as well, used the logarithm of sum
of money supplemented with the relative rank of posi-
tions in sports competitions. This author studied three
principal riding disciplines with the use of effects of
the following factors: fixed effect of the year of sire
birth, random effect of father with the year of birth,
fixed effect of the breeding organisation in which the
horse is registered, fixed effect of the horse sex, fixed
effect of the year of test, and fixed effect of the com-
petition category. Tavernier (1994) used the loga-
rithm of sum of money and the animal model.

The use of the method of least squares according to
Harvey (1977) represents another possibility how to
evaluate the sports performance of horses. This method
was used also in our study. Uphaus et al. (1994)
evaluated the results of the performance test of Han-
noverian mares with the objective to obtain information
for the selection with fixed effect of performance tests,
fixed effect of the group according to the age of mares,
and effect of sire.

MATERIAL AND METHODS

Our database was created using the results of the
performance tests in the Czech Republic in the years
1985-1994. Eliminated were only horses with incom-
plete data about their sports career and horses with an
incomplete pedigree.

Methods of classification

Classification according to the sports discipline:
jumping, dressage and military competitions.

Classification according to the representation
and percentages of individual breeds in pedigrees of
horses under study:

a) 1A1/1-4A1/1

b) ICT-5CT
c) IHAN - 5SHAN
d) INT - 4NT

e) 10ST - 408ST
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f) ITR - 5TR

g) 4BT

h) 4HO

i) 4SF

j) 4VP

k) 6

where the Arabian numerals express the proportion of

individual breeds in the pedigree:

1 - 100% of the given breed

2 - horses with the theoretically predominating influ-
ence of one breed (75% and more)

3 - horses with the theoretical predominance of effects
of one breed within the range of 51-74%

4 — horses with 50% of blood of one breed (or two
breeds in case of F1 generation or in case of the
same proportion of two breeds in the pedigree of
the parent stock — such groups were denominated
as 4a)

5 — horses with a moderate predomination of a certain
breed (30-49%)

6 — horses without any distinguishable effect of one
breed.

Denomination of breeds:

Al/1 - English Thoroughbred
CT - Czech Warm-blood
HAN - Hannoverian

NT - German Warm-blood

OST - other breeds with a smaller proportion in the
Czech Republic

TR - Trakehner

BT - Bavarian Warm-blood

HO - Holstein '

SF - Selle Francais
VP - Wielkopolski horse.

Other groups of horses with a known sports perform-
ance:
AR

CIZ

— Arabians

— imported horses (from Belgium, Holland,
France, Ireland, Poland, Romania and former
GDR)

SLO, SNS and SRN - imported horses (Slovak Re-

public, territory of the former

Soviet Union and Federal Re-

public of Germany)

SX - horses of Slovak owners.

Classification according to the stud: 1 — English
thoroughbred, 2 - breeding stud, 3 — propagation stud,
4 — individual breeders, 5 — private stud, 6 — data not
found.

-Classification according to the sex: | — stallions,
2 — mares, 3 — geldings.

Expression of performance differences

To characterize the differences in the performance
of horses classified into individual groups, we have
used the results of sports horses as expressed by means
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of PPB value (averages of ancillary points per one
start). The system of ancillary points is officially used
in the Czech Republic for the evaluation of results of
sports horses. PPB is a value which is estimated on the
basis of penalty points obtained in a competition (for
jumps and military) or of the percentages of points
obtained from the total number of points which could
be obtained in a competition (in dressage) with regard
to the degree of its difficulty. This value is calculated
for one start of the horse.

Statistical analysis

To analyze this set of data, we decided to use the
statistic procedure described by Harvey (1977), who
used the method of least squares. To calculate indi-
vidual factors influencing the sports performance of
horses, the following model equation was used:

ikt = K+ pi+ chy + 53+ blxi) + ey

where: 1 - general average value
Pi — effect of i-breed group
chj - effect of j-stud
Sk - effect of k-sex
b(x;jx) - regression of PPB to the number of starts
ejjiy  — unknown effects

The significance of the effect of all factors under
study on the sports performance of horses was calcu-
lated for each of the three basic riding disciplines.

The average values of sports performance of horses
were estimated according to the PPB value as calcu-
lated for individual groups. Basing on these data, the
coefficients of regression of sports performance on the
number of starts during the sports career of horses were
also calculated.

Changes in the estimation of average values of
sports performance of horses were compared after
a gradual elimination of effects of individual factors
using the following model equations:

1. Effect of breeding groups :

Yi=H+pite;

2. Effects of breeding groups and type of stud:
Vi =H+pi+ch+ey

3. Effects of breeding group, type of stud and sex:
Vi =K+ pi+ chj +5p+ ey

4. Effects of breeding group, type of stud and sex, and
number of starts:

Vi =M +pi+ chj + 5+ b(x,-jk,) + ey

Changes in the estimate of average values were
gradually compared in breeding groups, groups classi-
fied according to the type of stud and groups of indi-
vidual sexes.

In case that the statistically significant effect of fac-
tors under study was calculated, the testing of indi-
vidual groups was performed. In this way it was
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possible to estimate the statistically significant differ-
ences in average values of sports performance between
individual groups.

RESULTS AND DISCUSSION

The set under study consisted of 4 907 individual
results of sports horses. The biggest group was that of
jumping horses, viz. 3 628 horses (i.e. 73.93% of the
total set of horses). In groups of dressage and military
competitions, there were altogether 746 (i.e. 15.20%)
and 533 (i.e. 10.86%) of all horses, resp. (see Tab. I).

The analysis of variance with the regression depend-
ence for effect estimated in riding disciplines under
study was carried out in all riding disciplines (see
Tabs. II to IV).

Based on an analysis of sports results of horses in
jumping competitions highly significant differences
were found in all factors under study (P < 0.0001). In
the case of dressage competitions only the effects of
breed groups and number of starts were significant (in
both cases P < 0.0001) while in that of military com-
petitions only the effect of the number of starts was
highly significant (P < 0.0001).

As the sports performance of horses is a result of
synergetic effects of a number of various factors (and
some of them were investigated in this study), we tried
to find out to which extent the sports performance of
the Czech Warm-blood horse was affected by crossing
with imported breeds. For that reason some of effects
under study were gradually eliminated in our analysis
(see Tab. V).

Values presented in Tab. V indicate that the propor-
tion of non-controlled variance of PPB values is de-
creased due to a gradual incorporation of individual
effects into the set of data under study. This table en-
abled us to determine (r2 value . 100) how many per
cent of the variance of the dependent variable (PPB)
could be explained. After the incorporation of all fac-
tors under study, the corresponding values for jumping,
dressage and military competitions were 24.3%, 39%
and 14.4%.

Studies on the effect of percentage and proportion
of individual breeds in the pedigree on the sports
performance

JUMPING COMPETITIONS

In groups with the predominating effect of Han-
noverian breed it was possible to observe a positive
effect of this breed on the jumping performance of the
Czech Warm-blood horse, especially in the initial
stages of crossing. If, however, the influence of other
factors was eliminated (i.e. of type of stud, sex and
number of starts), this positive effect was not as marked
as before. When comparing the results of all breed
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I. Numbers of horses in individual breeding groups according to
riding disciplines

Serial Breeding Number of horses under study
narnber group jumping dressage military

1 1A1/1 573 117 109
2 ICT 205 43 25
3 IHAN 6 2 1
4 INT 34 13 2
5 10ST q 4 0
6 ITR 29 8 5
7. 2A1/1 212 42 57
8 2CT 525 124 67
9 2HAN 11 0 0
10 2NT 8 2 0
11 2TR 11 | 1
12 3AU/1 80 15 18
13 3CT 356 87 50
14 3HAN 45 6 2
15 3TR 22 6 4
16 4A1/1 181 36 32
17 4BT 20 5 1
18 4CT 102 20 6
19 4HAN 31 3 1
20 4HO 12 1 1
21 4NT 134 22 9
22 40ST 24 4 2
23 4SF 25 1 1
24 4TR 86 27 12
25 4VP 16 2 0
26 4aAl/CT 83 16 19
27 4aHA/CT 21 2 3
28 4aNT/CT 56 16 8
29 4aTR/CT 69 17 11
30 5CT 51 10 9
31 SHAN 20 5 3
32 5STR 16 4 1
33 6 57 15 9
34 AR 18 4 |
35 Ciz 27 1 |
36 SLO 74 15 13
37 SNS 73 17 10
38 SRN 43 8 2
39 XS 265 25 37

groups, it was found out that the group 1HAN did not
show a statistically significant difference in the per-
formance. Results of the group 2HAN were signifi-
cantly higher only in comparison with the group 10ST;
as compared with the CIZ group, the results were
lower. In the group 3HAN, the performance of horses
was statistically significantly better than in groups
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II. Significance of the influence of factors under study on the sports performance of horses in jumping competitions

Source of level variability Sum of squares | Degrees of freedom Mean squares F-value Significance
Breed groups 659.9505 38 17.367119 4.016 < 0.0001
Type of stud 148.5513 5 29.710259 6.870 < 0.0001
Sex 79.7817 2 39.89083 9.224 0.0001
Regression
Number of starts 3 714.1666 1 3 714.166602 858.845 < 0.0001
Residue 15 486.4079 3581 4.324604

I11. Significance of the effect of factors under study on the sports performance of horses in dressage competitions
Source of level variability Sum of squares | Degrees of freedom Mean squares F-value Significance
Breed groups 108.1750 37 2.923649 2.191 0.0001
Type of stud 12.0458 5 2.409153 1.805 0.1084
Sex 5.9469 2 2.973451 2.228 0.1085
Regression
Number of starts 3653181 1 365.318058 273.756 < 0.0001
Residue 934.1266 700 1.334467

IV. Significance of the effect of factors under study on the sports performance of horses in military competitions

Source of level variability Sum of squares | Degrees of freedom Mean squares F-value Significance
Breed groups 131.5974 34 3.8705512 0.863 0.6923
Type of stud 38.8827 5 7.776548 1.733 0.1242
Sex 2.5082 2 1.25409 0.280 0.7563
Regression

Number of starts 158.1445 1 158.144539 35.247 < 0.0001
Residue 2 198.5260 490 4.486788

V. Changes in values of standard deviation and 1 after a gradual elimination of effects of individual factors under study

Values of standard deviation and r?

Factor under study

jumping competitions

Breed groups 2.3388
Breed groups and type of stud 2.3231
Breed groups, type of stud and sex 23152
Breed groups, type of stud, sex and number of starts 2.0796

dressage competitions military competitions
0.041 1.3760 0.125 2.1948 0.066
0.055 1.3712 0.137 2.1868 0.082
0.062 1.3615 0.151 2.1908 0.082
0.243 1.1552 0.390 2.1182 0.144

SHAN and 6 and highly significantly better than in
groups 10ST and 4VP. A statistically highly signifi-
cant decrease in the performance of this group was
found only when compared with the group CIZ. In this
case, it is not possible to eliminate the individual influ-
ence of the stallion Dietward. The group 4HAN was
positively and significantly different from groups 2CT,
3CT, 6, 10ST, 4PV and SHAN. A negative significant
difference was observed in case of the group CIZ. As
this group consisted of the progeny of imported stal-
lions covering the mares of the Czech origin, it is not
possible to exclude the influence of the heterose effect.
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The group SHAN was the worst as far as the perform-
ance was concerned and it should be mentioned that the
pedigrees were not stabilised in this group.

The second best performance was found in the group
1TR. These horses showed a high average level of per-
formance in the set prior to the elimination of effects
of type of stud, sex and number of starts. After the
elimination of these factors, the estimate of the average
value of performance decreased but its value was still
higher than that in the group of horses crossed with the
Hannoverian breed. As far as the other groups with the
proportion of Trakhener blood (2-5 TR) were con-
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cerned, their performance corresponded with the aver-
age; the only exception represented the group 5TR.

After the elimination of other effects, the differences
in performance of groups with effects of German
Warm-blood breed (i.e. with the predominance of mi-
grating genes of Hannoverian horse) were statistically
non-significant.

The group with the effect of Selle Frangais breed
consisted of progeny of only one stallion, i.e. Mykonos
(Amour du Bois), which covered mares in the Kladruby
stud. This fact could be the reason of a relatively high
standard of performance of horses in this group.

Groups with predominating influence of the orig-
inal, non-improved Czech Warm-blood showed a low
level of performance. In these groups, some sires pro-
duced progeny with a relatively good performance but
it was impossible to compare these results with other
groups due to a small number of individuals.

The sports performance of English thoroughbreds
and groups with a high proportion of blood of this
breed was relatively low as compared with groups of
other breeds under study. A good selection of animals
for further breeding is an important precondition of the
use of English thoroughbreds for the improvement of
sports warm-blood horses. Besides, the preparation of
these horses for performance tests is also very impor-
tant because these tests are not used as a common cri-
terion for the evaluation of qualities of this breed. This
means that in the group A 1/1 quite specific effects
could be taken into account. Due to a relatively high
proportion of thoroughbreds in the Czech Republic
a part of negatively selected horses were used for
sports purposes without any consequent selection for
riding sports disciplines. For that reason it is possible
to conclude that this fact showed a significant effect on
the final result of breeding work.

DRESSAGE COMPETITIONS

In spite of low numbers of sports horses in groups
used for dressage, we were able to find significant dif-
ferences on the basis of their testing and comparison.
Of the groups under study, positive results were ob-
tained above all in the group 3TR. Horses classified
into this group showed significantly and/or highly sig-
nificantly better results than animals in all other
groups.

Influence of the type of stud, sex and total number
of starts on the sports performance of horses

The classification of horses into the groups on the
basis of the type of stud enabled to characterize one
part of exogenous effects participating in their perform-
ance. The effects of rearing, housing, management and
nutrition represent the first group of factors which can
be explicitly defined in studs, large-scale horse farms
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and a great part of thoroughbred studs. The effect of
the type of training and that of rider represent another
important group of factors which can be evaluated only
with considerable difficulties with regard to the mani-
festation of the performance qualities of horses.

The group of horses from large-scale farms showed
the highest performance in case that the effects of breed
groups were not eliminated. After this elimination the
estimate of the average value of performance on large-
-scale farms decreased but that in the thoroughbred
studs was considerably increased. The type of stud and
training shows a considerable improving effect on the
general level of performance of thoroughbreds. For that
reason it is possible to conclude that, in the case of
thoroughbreds, the conditions of rearing are very good
and that they show an important effect on the perform-
ance of these horses.

When evaluating the effects of sex on the perform-
ance of horses, the best results were observed in the
group of stallions in all riding disciplines. The differ-
ences between sexes were statistically significant only
in the case of jumping competitions. Regarding the fact
that a part of individual PPB values of stallions in-
volves results of sires tested in sports events this result
is quite comprehensible because these animals repre-
sent the top part of the population of sports horses.

The effect of number of starts is a very important
factor influencing the sports performance of horses.
The dependence of the performance on the number of
starts was highly significant in all disciplines under
study during the whole sports career of animals. This
effect, as well, influenced markedly the estimates of
average values of the performance in individual groups
of horses. The coefficients of regression of perform-
ance on number of starts were b,y = 0.044, 0.054 and
0.048 for jumping, dressage and military competitions,
respectively.

CONCLUSIONS

The values of ancillary points which are used for the
formulation of the ladder of sports horses in the Czech
Republic seemingly demonstrate a higher performance
of animals improved through crossing with imported
breeds. However, after the elimination of effects of
other factors under study (among which the most
marked were the number of starts and the type of stud)
it was found out that the groups with a high proportion
of blood of improving breeds the performance was not
significantly higher than in those without such effects
or with only a small proportion of blood of improving
breeds.

Regarding data mentioned above it is possible to
conclude that the process of improvement of sports
horses cannot be evaluated only on the basis of PPB
values without the elimination of effects of other fac-
tors on the performance of horses. For that reason it is
recommended to introduce a system of progeny control
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in the Czech Republic which would involve all factors
influencing the performance of sports horses.
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VLIV UROVNE VYZIVY NA KVALITU VAJEC U NOSNIC
RUZNYCH GENOTYPU

THE EFFECT OF PLANE OF NUTRITION ON EGG QUALITY
IN LAYING HENS OF DIFFERENT GENOTYPES

E. Arent, E. Timova, Z. Ledvinka, J. Holoubek

Czech University of Agriculture, Faculty of Agronomy, Department of Pig and Poultry
Breeding, Praha, Czech Republic

ABSTRACT: The effect of genotype and feed mash on egg quality was studied. The trial consisted of 18 groups. Three
types of mashes with different formulations were tested: IT — international test, mash P, without feeds from animal sources
and mash P, — common commercial mash. Mash of each type was given to six different genotypes. These genotypes were
included into the trial: 1. hybrid D 102 from pedigree hatching (D 102-pedigree), 2. White Leghorn x Rhode Island Red (WL
x RIR), 3. Rhode Island Red with rapid feathering (RIR-R), 4. final hybrid D 102 (D 102), 5. Barred Plymouth Rock x Rhode
Island Red (BPR x RIR) and 6. Rhode Island Red with slow feathering (RIR-S). Eggs for analyses were sampled in 28-day
periods, on two successive days, between the 20th and 56th week of layer age. Ten eggs from each group were taken by
random sampling every day, amounting to the total of 3 240 eggs (18 x 9 x 2 x 10). The highest average egg weight was
determined in the genotype D 102-pedigree, which received IT mash: 66.26 g (P < 0.05). Eggshell percentage ranged from
10.45% in the final hybrid D 102 (P, mash) to 11.17% (P < 0.05) in the genotype WL x RIR receiving IT mash. Eggshell
strength was significantly lowest in the genotype WL x RIR on a diet with IT mash: 29.64 N (P < 0.05). On the other hand,
the strongest eggshell was observed in RIR-S layers receiving P, mash. The highest yolk percentage was recorded in RIR-R
layers receiving P| mash: 28.98% (P < 0.05). With growing egg weight, the average albumen percentage was increasing,
regardless of the genotype and type of mash. Technological value of eggs was influenced both by genotype and type of mash.

hens; laying type; genotype; feed mash; technological value of eggs

ABSTRAKT: Byl sledovén vliv genotypu a krmné smési na technologickou hodnotu vajec. Pokus byl rozdélen do 18 skupin,
které se liSily krmnou smési a genotypem. Byly pouZity tfi krmné smési: IT - internaciondlni test, P; — bez krmiv Zivo&isného
pivodu a P, — b&Znd obchodni smés. KaZzdd smés se poddvala témto Sesti genotypim: hybrid D 102 lihnuty rodokmenové
(D 102-rod), leghornka bild x rodajlendka &ervend (LB x RIR), rodajlendka &ervena rychle opefujici (RIR-R), findlni hybrid
D 102 (D 102), plymutka Zihand x rodajlendka ervend (PZ x RIR) a rodajlendka ervena pomalu opefujici (RIR-P). Rozbory
vajec se provadély mezi 20. aZ 56. tydnem véku nosnic. Vejce k rozborim se odebirala ve 28dennich intervalech, vzdy dva
dny po sobé. KaZdy den bylo ndhodnym vyb&rem odebrano 10 vajec ze skupiny, tj. celkem 3 240 ks (18 x 9 x 2 x 10).
Primérnd hmotnost vejce byla ovlivnéna genotypem i pouZitou krmnou smési. Signifikantn& nejvy3si hmotnost byla zjiSténa
u genotypu D 102-rod na smési IT - 66,26 g (P < 0,05). Z ukazateli kvality skoidpky souvisela s genotypem i krmnou smési
pevnost skofdpky — signifikantn& nejniZ3i byla u genotypu LB x RIR na smési IT (29,64 N). Naopak nejvy33i hodnoty pevnosti
skotfdpky byly zaznamenany u RIR-P, které byla poddvana krmnd smés P,. Ze sledovanych faktori se projevil vliv genotypu
i krmné smési.

slepice; nosny typ; genotyp; krmné smés; technologicka hodnota vajec.

UvoD Na hmotnost vajec mé vliv celd fada faktoru, které

maji vnitfni i vnéj§i povahu. Z vnitinich vliva je nej-

DuleZitou soudasti produkce vajec je kromé jejich
poctu a hmotnosti také jejich kvalita. Obdobné jako
pocet snesenych vajec je i kvalita vajec podminéna ge-
notypem a prostiedim.

Kvalita vajec je obvykle charakterizovdna hmotnosti
vejce a indexem jeho tvaru, hmotnosti, podilem, tloust-
kou a pevnosti skofdpky, hmotnosti a podilem Zloutku
a bilku, jejich indexy, popf. barvou Zloutku a vyskytem
krevnich a masovych skvrn.

ZIVOCISNA VYROBA, 42, 1997 (9): 427-432

vyznamné&j$i genotyp. Proto se také v literatuie v&nuje
tomuto faktoru nejvice pozornosti. Koeficient dédivosti
pro prumérnou hmotnost vajec je uvadén v relacich
h*=0,51-0,63 (KniZe, 1964; Rous, 1972; Izat
et al., 1985).

Dalsim duleZitym ukazatelem je kvalita skofapky.
Pevnost skofapky do zna&né miry ovliviiuje ekonomiku
vyroby vajec. Celkova hmotnost skofdpky je pfimo
umérna velikosti vajec a tlouStce a mezi tloustkou sko-
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fapky a jeji pevnosti existuje vysoka korelace — 0,92—
0,97 v zavislosti na genotypu (Harms et al., 1990).
Je vieobecné znamo, Ze vejce bild maji kvalitné&jsi sko-
fapku neZ vejce hnéda.

Naproti tomu Timova etal. (1993) uvadéji vyssi
kvalitu skofapky u nosnic Hisexe hnédého nez u bélo-
vaje¢nych nosnic D-29.

Ztraty zpisobené nizkou kvalitou skofapKy, zejména -

malou pevnosti, jsou uddvany v zemich EU a USA 7
az 10 % (Saprikyn,
republice se obvykle uvadi procento jesté vy3si (Jeli-
nek, 1996).

Neméné dileZitym ukazatelem je také procentudlni
podil Zloutku a bilku z celkové hmotnosti vajec. Obec-
né je mozné konstatovat, Ze mezi hmotnosti vejce a je-
ho jednotlivymi ¢astmi existuje vysoka pozitivni kore-
lace.

Cotterill a Geiger (1977) uvadgji, Ze slepici
vejce.o hmotnosti 60,9 g obsahuje 5,8 g skofapky (tj.
9,5 %), 38,4 g bilku (63,1 %) a 16,7 g Zloutku
(27,4 %). Obdobné udaje zjistilii Halaj a Arpa-
Sova (1995), ktefi sledovali uZitkovost slepic snasko-
vych hybrida Shaver Starcross 288 v prvém a druhém
sna8kovém cyklu. Uvadéji také, Ze se zvySujicim se
vékem nosnic klesal podil bilku a naopak se zvy$oval
podil Zloutku.

Na rozdil od udaju tykajicich se kvality Zloutku by-
vaji uvadény pomérné vysoké koeficienty dédivosti
kvality bilku, které se pohybuji v hodnotéch % = 0,30-
0,60 (Skfivan, 1990). V souvislosti s kvalitou Zlout-
ku se posuzuje také jeho barva, ktera souvisi s jakosti.

Vyznamny je také vyskyt krevnich a masovych
skvrn na Zloutku a bilku. V této souvislosti je Casto
uvadén vliv genotypu, zvlasté pak rozdil mezi hng-
dovajeénymi a b&lovaje¢nymi snidSkovymi hybridy.
Anonym (1988) uvadi 1,1 % krevnich a masovych
skvrn ve vejcich Hisexe bilého a 16,1 % u Hisexe hné-
dého. TUmova a Skfivan (1994) zjistili podo-
bné hodnoty u Hisexe bilého a Hisexe hnédého a zdu-
raziiuji, Ze procento vyskytu se zvySovalo s postupujici
dobou sledovéni.

Vliv vyZivy na technologickou hodnotu vajec sledo-
vali napf. Keshavarz a Nakajima (1995).
Hodnotili vliv dusikatych latek, tuku a energie na uZit-
kovost nosnic a kvalitu vajec. Pfi konstantnim obsahu
energie a tuku v krmné smési zjistili vy$§i hmotnost
vajec pfi zvySeni obsahu dusikatych latek nebo pfida-
nim tuku. Obsah N-latek nemél vliv na hmotnost Zlout-
ku, ale signifikantné ovlivnil hmotnost skorapky. Zvy-
Senim. obsahu tuku doSlo k neprikaznému -narustu
hmotnosti Zloutku a k prikaznému zvySeni hmotnost
skofdpky. Vys8i obsah energie zvySil signifikantn&
hmotnost skofapky.

Horniakova et al. (1993) porovnavali tfi kon-
centrace metabolizovatelné energie v krmné smési. Pfi
obsahu ME 10,93, 11,48 a 11,93 MJ ME/kg zjistili
hodnoty hmotnosti vejce 62,05 g, 62,28 g a 61,36 g,
hmotnosti Zloutku 17,20 g, 17,42.g a 17,48 g a hmot-
nosti skofapky 5,54 g, 5,86 g a 5,73 g. Uvadgji rovnéz,

428

Rjabokon, 1987), v nadi'

Ze pokud jde o sloZeni krmné smési, mé nejvetsi vliv
nejen na uZitkovost, ale i na kvalitu vajec obsah ME.

Timovéd a Skiivan (1994) sledovali-techno- -
logickou hodnotu vajec Hisexe hn&dého a bilého u sku-
pin, které se liSily obsahem dusikatych latek v krmné
smési. Z jejich vysledku je patrné, Ze obsah NL v kr-
mivu neovlivnil vyrazné technologickou hodnotu
vajec. :

MATERIAL A METODA

Pfi feSeni otdzek vyroby vajec je nutné se zabyvat
také jejich nutri¢ni a technologickou hodnotou. Cilem
sledovéni bylo zjistit vliv genotypu a krmné smési na
kvalitu vajec.

- Do pokusu bylo zafazeno 3est riznych hnédovajed-
nych genotypu: findlni hybrid rodokmenové lihnuty
(D 102-rod), leghornka bila x rodajlendka éervena (LB
x RIR), rodajlendka ervena rychle opefujici (RIR-R),
findlni hybrid D 102, plymutka Zihani x rodajlendka
ervena (PZ x RIR) a rodajlendka &ervena pomalu ope-
fujici (RIR-P).

Témto genotypim se podéavaly tfi krmné smési: IT -
internaciondlni test, P; — bez krmiv Zivo&i¥ného plivo-
du, P, — b&Zné obchodni smés. SloZeni krmnych smési
a obsah Zivin jsou uvedeny v tab. I.

1. Slozeni krmnych smési v % — Mash formulations in %

Komponenta' I% P, P,
Rybi moutka? 1,0 - 1,0
Masokostni moutka® 2,0 it r
Kvasnice* > 2,0 2,0
S6jovy extrahovany 3rot® 16,0 15,5 15,5
Kukufice® 40,0 54,8 22,0
Psenice’ 25,96 16,0 47,8
| PSeni¢né otruby® 5.0 - -
Sudend vojt&ska’ - 1,95 2,0
Aminovitan SK Super 0,5 0,5 0,5
DL-metionin 0,04 0,05 -
Krmni sil'? 0,2 0,2 0,2
Dikalciumfosfat!! 1,5 1,0 1,0
Mlety vipenec'? 7.8 8,0 8,0
Obsah Zivin'?
Sugina'* (%) 90,28 89,78 89,82
Dusikaté litky'? (%) 18,25 16,28 14,49
ME MJkg™) 10,87 11,40 11,03
Tuk'® (%) 2,41 2,88 1,88
Vldknina'? (%) 4,32 4,23 4,44
Vipnik'# (%) 3,45 3,10 3,18
Fosfor'? (%) 0,75 0,70 0,70

'ingredicnt, %fish meal, *meat-bone meal, 4ycnst, ssoybt::m meal,

fcorn, "wheat, *wheat bran, *dried alfalfa, I"feeding salt, 'dicalciim

Pshcsph.',\te.l lzgr(l)und lir{leslone. ”Il;ulriem content, l4dry matter,
protein, fat, 'fiber, "calcium, ~phosphorus
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Kvalita vajec byla sledovdna mezi 20. aZ 56. tydnem
v&ku nosnic a hodnoceni bylo provadéno v 28dennich
intervalech. Vejce k rozborim se odebirala vZdy po-
sledni dva dny kazdého obdobi ndhodnym vybérem tak,
Ze u kazdé skupiny bylo kaZzdy den analyzovano deset
vajec. B&hem sledovani probé&hlo devét rozbort a celkem
tedy bylo hodnoceno 3 240 vajec (18 x 9 x 2 x 10).

Pro kazdy genotyp a krmnou smés byla hodnocena
prumérna hmotnost vajec, index tvaru vejce, primérna
hmotnost skofapky po vysati, jeji podil, tloustka a pev-
nost, pruimérna hmotnost, podil, barva a index Zloutku,
dale pramérna-hmotnost, podil a index bilku a vyskyt
krevnich a masovych skvrn ve vejcich.

Pevnost skofdpky byla hodnocena pfistrojem na mé-
feni deformace vaje¢né skofapky KOLUMBUS M au-
tord Simeonova a VyslouZil, barva Zloutkil byla stano-
vena podle stupnice La Roche.

Vysledky byly zpracovany programem STAT-
GRAPHICS, prikaznost rozdili stanovena Scheffeho
metodou, statisticky vyznamné rozdily byly oznaleny
riznymi pismeny.

VYSLEDKY A DISKUSE

Primérna hmotnost vajec jednotlivych sledovanych
skupin je uvedena v tab. II. Z dosaZenych vysledku je
patrné, Ze na prumérnou hmotnost vajec méla vedle
genotypu vliv také pouZitd krmna smés. Tuto skute¢-
nost doklada zejména fakt, Ze u kazdé ze tfi sledova-
nych krmnych smési dosahl nejvyssi primémé hmot-
nosti vajec vzdy rozdilny genotyp.

Nejvy$8i primérnd hmotnost vajec byla zji§téna
u genotypu D 102-rod - 66,26 g (P < 0,05), kterému
se podavala krmnd smés IT. Tato skute¢nost byla zpu-
sobena zfejmé& vy$§im obsahem dusikatych latek v této
krmné smési a vy$§im stupném proSlechténosti genoty-
pu na produkci vajec. Vliv vy$8iho obsahu dusikatych
latek v krmné smési na hmotnost vajec dokladuji jiz
diive néktefi zahrani¢ni i na3i autofi (Latshaw,
1976; Jackson etal,, 1987; Skfivan, 1990). Tuto
skute¢nost potvrzuje i genotyp D 102, ktery na stejné
smési dosahl druhé nejvyssi praimérné hmotnosti va-
jec — 64,24 g (P < 0,05). Naopak pii zkrmovani krmné
smési P;, chud8i na obsah N-litek, dosdhly uvedené
genotypy podprimérnych hodnot hmotnosti vajec. Na
této smési mél nejvyssi hmotnost vajec genotyp LB x
RIR - 65,15 g (P < 0,05). Na tfeti krmné smési P,
dosédhl nejvy38§i primérné hmotnosti vajec genotyp
RIR-R - 65,97 g (P < 0,05).

S genotypem a pouZitou krmnou smési souvisely
také zjisténé vysledky ukazateli kvality skofapky
(tab. III). Signifikantné nejvy3si primérnd hmotnost
skofdpky po vysati byla u genotypu LB x RIR - 7,08 g
(P £ 0,05), kterému se podavala krmna smés IT. Tento
genotyp zaroveii dosihl nejvys§iho podilu skofapky —
11,17 % (P < 0,05), ale zaroveri signifikantné nejniZsi
pevnosti skorapky 29,64 N (P < 0,05). Prikazné nej-
vy§§i pevnost skofapky se zjistila u genotypu RIR-P,
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II. Hmotnost a index tvaru vejce —~ Egg weight and egg shape index

1 5 Primémé Index tvaru
Smés Genotyp' n hn.ml;mst vejcet
veice? (g)
D 102-rod 180 66,26 78,40°
LB x RIR 180 63,544l 79,02
i RIR-R 180 | 62,45™ 78,29"
D 102 180 64,24°" 77.40"
PZ x RIR 180 60,12° 76,88
RIR-P 180 62,94 78,37
D 102-rod 180 61,46" 77,16
LB x RIR 180 66,15% 77.45"
P, RIR-R 180 | 6253 [ 7741"
D 102 180 62,54 77,32"
PZ x RIR 180 64,37" 76,92""
RIR-P 180 60,51" 76,42°
D 102-rod 180 63,095 76,76
LB x RIR 180 62,45™ 77,50°
P, RIR-R 180 65,97¢ 77,79"
D 102 180 60,82 76,56"
PZ x RIR 180 62,68" 78,08*"
RIR-P 180 63,92 77,76

a,b,c,def,g-P=<0,05

Ilype of mash, 2gt’.nolype. 3avemge egg weight, 4t:gg shape index

krmeného smési Py, pfi signifikantné nejnizsi primérné
hmotnosti skofdapky ze vSech sledovanych genotypu.
Tyto hodnoty ovSem souviseji s prumérnou hmotnosti
vejce, kterd u tohoto genotypu ¢inila jen 60,51 g (P <
0,05) a byla signifikantn& nejniZsi.

Celkové lze konstatovat, Ze zjisténé hodnoty ukaza-
telt kvality skofdpky nevyboduji z ddaji udavanych
v literatufe (Cotterill, Geiger, 1977; Skfi-
van, 1990; Timova etal., 1993).

Z tab. IV je patrné, Ze se nepotvrdila ¢asto uvadéna
z4vislost mezi hmotnosti vejce a hmotnosti Zloutku
(Izat et al., 1986; Jerry et al., 1987). Genotyp
D 102-rod na smési IT, ktery vykézal viibec nejvyssi
pramérnou hmotnost vajec (66,26 g), mél primérnou
hmotnost Zloutku 17,58 g (P < 0,05), coZ predstavuje
podil pouze 25,96 %. Kontrastné k této skutecnosti ge-
notyp PZ x RIR vykézal na této sm&si hmotnost vejce
60,12 g a mél primérnou hmotnost Zloutku 17,42 g
(P £ 0,05), coz ale predstavuje nejvy$si podil Zloutku
(28,50 %). Obdobné tendence byla i u genotypu, kte-
rym byly podavany obé€ dalsi krmné smési P, a P,.

Téméf opacné hodnoty byly zjistény u ukazateld
kvality bilku (tab. V). Z vysledku vyplyva, Ze se zvy-
Sujici se hmotnosti vajec rostla hmotnost a tedy i podil
bilku nezdvisle na genotypu a krmné smési. Napf. ge-
notyp D 102-rod, kterému byla poddvana krmna smés
IT, vykéazal hmotnost bilku 42,10 g (P < 0,05), coZ
pfedstavuje vysoky podil bilku — 63,49 % (P < 0,05).
Obdobné genotyp LB x RIR na smési P; dosahl pfi
nejvyssi primérné hmotnosti vejce druhého nejvy3siho
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I11. Ukazatele kvality skofipky — Egg quality parameters

Smés! Geaolii? = Prﬁs(}g;g:kt;glc()gost Podil il;))i‘ﬁpky“ Tlousl’k(x:n sl:‘(;)fﬁpkys Pevnost&k)oi‘dpky“
D 102-rod 180 698% 10,55 0,356 30,82%
LB x RIR 180 7,08° 11,17 0,355 29,64*

T RIR-R 180 6,67°" 10,64 0341 34,719
D 102 180 6,87 10,66 0,348 32,61
PZ x RIR 180 6,644 11,00 0,343 34,93
RIR-P 180 6,8310cde 10,89 0,350 34,09
D 102-rod 180 6,51" 10,51 0,323 35,56
LB x RIR 180 6,98% 10,59 0,352 33,947

P, RIR-R 180 6,87 11,01 0352 33,420
D 102 180 6,55 10,45 0,340 36,67°
PZ x RIR 180 6,94 10,75 0,344 34,30™
RIR-P 180 6,49" 10,70 0,333 37,08°
D 102-rod 180 6,96% 10,93 0,345 31,72
LB x RIR 180 6,627 10,63 0,340 35,494

P, RIR-R 180 6,95°° 10,56 0,342 34,037
D 102 180 6,674 11,00 0,343 35,60%
PZ x RIR 180 6,704 10,71 0,346 35,97%
RIR-P 180 6,917 10,78 0,348 33,270

a,b,c def g-P<0,05

'type of mash, 2genotype. 3uvemge egg weight, 4eggshcll percentage, Seggshell thickness, ﬁcggshcll strength

1V. Ukazatele kvality Zloutku — Yolk quality parameters

Smés! Genotyl:'2 n Prﬁx;ﬁ?‘\&::‘n;;t)nost s Podil é!:;mku‘ Index Zloutku’ Barva Zloutku®
D 102-rod 180 1758 25,96"" 4573 6,20™
LB x RIR 180 18,16 28,27 4534 6,58"
T RIR-R 180 16,46" 25,89" 45,73 6,24
D 102 180 17,29 26,32 45,54 6,50
PZ x RIR 180 17,4210 28,50™ 46,80 6,68°
RIR-P 180 T s 26,84 45,87 6,43™
D 102-rod 180 16,82 26,93 46,28 4,82°
LB x RIR 180 17734 26,22 46,20 5,38%
P, RIR-R 180 18,23 28,98° 46,25 6,07
D 102 180 17,08 26,87 45,54 5,34
PZ x RIR 180 17,05 26,02 46,51 546"
RIR-P 180 17,45 28,55™ 46,71 5,57
D 102-rod 180 18,41° 28,34 45,00 5,95™
LB x RIR 180 17,08 26,75 45,93 S5
P, RIR-R 180 17,744 26,28°" 46,56 5,87
D 102 180 17412000 28,29 41,37 5,84
PZ x RIR 180 [l Ny 26,99" 46,27 5,71
RIR-P 180 16,95™ 26,09 46,40 5,69

a,bycde f,g-P<005

ltype of mash, 2genotype. “avemge yolk weight, ‘yolk percentage, syolk index, f‘yolk color
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V. Ukazatele kvality bilku — Albumen quality parameters

sikal Gongiys’ - Prim&ma hl(l;c))most bilku? Podl(l %I'J)ilku‘ Index bilku
D 102-rod 180 42,10 63,49° 8,34
LB x RIR 180 38,49%¢ 60,56™™ 9,89

IT RIR-R 180 39,644 63,47 9,96
D 102 180 40,50%" 63,02" 9,18
PZ x RIR 180 36,38" 60,50°" 10,23™
RIR-P 180 39,23 62,28 9,70
D 102-rod 180 37,78% 61,52" 9,79
LB x RIR 180 41,83 63,19™ 8,68

P, RIR-R 180 37,53 60,01° 9,74
D 102 180 39,24 62,68 8,83
PZ x RIR 180 40,714 63,24" 9,07
RIR-P 180 36,80°" 60,75 10,38
D 102-rod 180 38,310 60,73" 9,05
LB x RIR 180 39,]20¢de 62,61 9,12

P, RIR-R 180 41,68 63,16™ 8,86™"
D 102 180 36,94 60,70 10,38°
PZ x RIR 180 39,06™¢ 62,31 9,66"™
RIR-P 180 40,37%" 63,13™ 9,00"

a,bcde,f g-P<0,05
'typc of mash, 2gcnotype. 3avcrz«ge Ib weight, 4alb p ge, Salbumen index

podilu bilku. Stejnou tendenci mél i genotyp RIR-R,
ktery byl krmen smési P,.

Poslednim sledovanym ukazatelem byl vyskyt krev-
nich a masovych skvrn ve vejcich. Lze uvést, Ze tato
vlastnost je spiSe vazana na genotyp, emuZ nasvédcuje
i rizny vyskyt u b&lovaje¢nych a hnédovaje¢nych hyb-
ridi (Anonym, 1988; Skfivan, 1990; Timo-
va, Skfivan, 1994). V naSem sledovéni tento uka-
zatel ovlivnila i krmnéd smés. NejniZ8i vyskyt krevnich
a masovych skvrn byl zaznamenén u genotypu D 102-
-rod na smési P, (7,22 %), avak pfi zkrmovani smési
IT a P, byl vyskyt krevnich a masovych skvrn ve vej-
cich u tohoto genotypu téméf trojnasobny (19,44 %
a 20,00 %). Extrémni hodnoty vyskytu krevnich a ma-
sovych skvrn byly zjiStény u genotypu PZ x RIR na
smési IT (33,89%), zatimco pfi zkrmovéani smési P,
a P, byl vyskyt krevnich a masovych skvrn jiZ vyrazné
niz8i (16,67 % a 20,00 %).
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