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VZTAH VEKOVE DIFERENCIACE RODICU ANGLICKYCH
PLNOKREVNIKU K VYKONNOSTI POTOMKU

A RELATIONSHIP OF PARENT AGE DIFFERENTIATION IN ENGLISH
FULL-BLOODED HORSES TO OFFSPRING PERFORMANCE

M. Duruttya

HIPO-DUR, Consulting Office, Kosice, Slovak Republic

ABSTRACT: A total of 1 427 Czechoslovak winner English full-blooded horses from the years 1980-1989, classified into
three groups with respect to the significance of performance testing on a race course, were analyzed to test empirical and
often controversial opinions of relationships of parent age differentiation to offspring performance. The parent age differen-
tiation under investigation was made up in agreement with the distribution applied by Marshall (1932) in his study: D,
to Dy; Ds to Dg; Do and more. Even though the above cited author used the percentage expression of the horse success shares
in relation to the above mentioned parent age differentiation, his conclusions are almost identical with our results. In the first
range of age, the shares of race winners in the Ist, IInd and Illrd groups are 49.58%, 48.21% and 50.26%, respectively. In
the second range of age, the shares of winner horses are 27.02%, 27.14% and 29.31%, respectively. In offspring after the
parents with an age difference of 9 years and more, the share of race winners amounts maximally to 23.40%, for races in the
second group this value is 24.65% and in races of lowest-performance horses it is 20.43%. Hence the average performance
of horses shows a decreasing trend of success share as the parent age difference is increasing. A mutual comparison of the
horse sets presenting the highest and the second highest performance, and/or of the horse sets with the highest and lowest
performance, and finally with the second highest and lowest performance, results in data on the equality of variances between
the sets analyzed while their values are at the level of significance and/or close below the chosen level of significance

English full-blooded horse; parent age differentiation; performance

ABSTRAKT: K ovéfeni empirickych a nezfidka protichiidnych ndzori na vztah vékové diferenciace rodi¢t k vykonnosti
potomki jsme analyzovali 1 427 &s. vitéznych anglickych plnokrevnika z let 1980-1989, rozdélenych do tfi skupin z hlediska
vyznamnosti testace vykonnosti realizované na dostihové drize. Zkoumand vékovi diferenciace rodic¢ byla sestavena shodng
s rozd€lenim, které aplikoval Marshall (1932): Dy aZ Dy, D5 aZ Dg, Dy a vy38i. I kdyZ se tento autor omezil na procen-
tudlni vyjadieni podilu Gspé$nosti koni v navaznosti na uvedenou vékovou diferenciaci rodicu, jsou jeho zavéry téméf shodné
s naSimi poznatky. V prvnim vékovém rozpéti tvofi podil vitdza dostihti I, IT. a I11. skupiny 49,58 %, 48,21 %, resp. 50,26 %.
V druhém vé&kové rozpéti tvoii podil vitéznych koni 27,02 %, 27,14 % a 29,31 %. V piipadé potomki po rodi¢ich s vékovym
rozdilem devét a vice let tvofi podil vitéza dostihi maximalné 23,40 %, v dostizich druhé skupiny 24,65 % a v dostizich
koni s nejniZ§i vykonnosti 20,43 %. Primérnd vykonnost koni mé tedy tendenci sniZujiciho se podilu tispésnosti s prohlubo-
vz’mim vékového rozdilu rodi(‘,ovského pziru V)"sledkem vzz'\jemného porovnz’mi soubort prezcntujicich nejvy§§i a druhou
poznatek 0 rovnosti rozptylu mezi analyzovanyml soubory, pfi¢emz jejich hodnoly jsou na hranici vyznamnosti, resp. tésné
pod zvolenou hladinou vyznamnosti.

anglicky plnokrevnik; vékova diferenciace rodi¢i; vykonnost

UvVOD kvalita ustdjeni a oSetfovani (v&etné veterinarni péce),

priprava koné a jezdce, maneZovini do dostihu, jeho

Na vykonnosti dostihovych, ev. sportovnich koni se
podili celd fada nejraznéjSich faktord. Jedna se prede-
v§im o dédi¢ny pienos dispozic podstatnych biologic-
kych funkci. Neméné duleZitou strankou je koordinace
nervového systému a fyziologicko-biochemickych
funkci jednotlivych dstroji ve vztahu k pracovnimu za-
tiZeni. V neposledni fadé sehravaji dalezitou roli vlivy
vnéj§iho prostiedi: systém odchovu, droveii vyZivy,

\
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prabéh a mnohé dalSi. Lze proto fici, Ze narocnost
a mnohostrannost prezentace vykonnosti dostihovych
a sportovnich koni vyZaduje feSeni dalSich, dosud ne-
zodpovézenych otazek, které souviseji s onlogeneu fy-
ziologii a také s etologii zvirat.

Vykonnost anglickych plnokrevnikt je tedy podmi-
néna komplexem faktori endogenniho a exogenniho
charakteru. Jednou z dosud nedofeSenych problému je



otdzka vlivu v&ku, resp. vékové diferenciace rodici na
vykonnost jejich potomki. Prace si klade za cil dosa-
Zeni efektivnéjSiho a objektivnéjsiho odhadu genetic-
kych parametrii v dlouhodobém a sloZitém procesu
Slechténi koni tohoto plemene. Bezprostiednim efek-
tem je potom optimalni forma exploatace vykon-
nostniho potencidlu zkoumané populace anglickych pl-
nokrevniku.

LITERARNI PREHLED

Studie zabyvajici se nami feSenou problematikou
jsou malo frekventované jak v domdcich, tak v zahra-
ni¢nich zdrojich. Z tohoto divodu zafazujeme do pre-
hledu literatury i ty vysledky vyzkumi, které se dané
problematice vénuji alesponi okrajové.

Patii mezi n& napf. studie, kterou na téma vlivu véku
hiebct na vykonnost potomstva zpracoval Oettin-
gen (1921 —cit. Dusek, 1973). Z vysledka vyply-
va, Zze nebyla pozorovana niz§i vykonnost jedinci po
star§ich hfebcich, popf. ze starych klisen. Autor se viak
zmifiuje o zvy$ené mortalité hiibat po star§ich pleme-
nicich, ev. ze starych klisen.

Jak uvadi Dusek (1973), v chovu anglického pl-
nokrevnika se potomstvu starych rodi¢t nepfisuzuji vy-
soké vykonnostni schopnosti. V této souvislosti autor
upozoriiuje na nejednotnost nazora dfivéjSich chovate-
14 na tento problém.

Rozborem vé€ku matek vité€zi klasickych dostihi
v &s. chovu anglického plnokrevnika se ukazalo, Ze
nejoptimalnéj$§im vékem klisen je vék od 6 do 9 let,
druhym ,,nejvyhodnéj§im* vékovym intervalem je roz-
mezi od 10 do 13 let a do tieti skupiny patii vékové
rozpéti od 14 do 15 let. DuSek (1969) konstatuje, Ze
v piipadé star§ich klisen je vyskyt vitézu klasickych
dostiht ojedinély.

Goos (cit. Dusek, 1973) zjistil, Ze 55 % vitéza
klasickych dostihti pochazi z 8 aZ 13letych klisen,
21 % ze 14 az 18letych, 17 % z 3 aZ Tletych a 7 %
z matek star§ich 19 let. V obdobném vyzkumu, pfi za-
chovani uvedenych vékovych intervala, zjistili Du-
S§ek (1973), Ze v pripadé klisen ve véku 8 az 13 let je
62% vyskyt tspéSnych potomkui a v intervalu 14 az 18
let 9% podil vitézi. U starSich klisen je vyskyt vitézi
jiZ podstatné niZ3i.

Vztahy véku rodi¢u a vykonnosti potomstva je moz-
né sledovat pouze ve velké populaci, protoZe v opac-
ném pfipadé jsou vysledky — vzhledem ke znacné vy-
konnostni variabilité koni — neprikazné. Objektivni
odpovéd lze ziskat pouze hodnocenim oboustranného
vlivu véku rodict, jak uvadi DusSek (1973, 1983),
ktery k hodnoceni vlivu véku obou rodi¢i pouzil metodu
globalniho xz. kdy byl analyzovan vliv proménlivosti
véku klisen pfi konstantnim véku plemeniki a naopak
vliv proménlivosti véku plemenikl pfi konstantnim vé-
ku klisen.

Autorem zdkladni studie, kterd feS§i problematiku
vlivu vékové diferenciace rodicu anglickych plnokrev-

nikd na vykonnost potomki, je Marshall (1932).
Tento autor analyzoval vysledky klasickych dostiht ab-
solvovanych na francouzskych (Prix du Jockey Club,
Grand Prix a Prix de Diane), resp. britskych drahach
(Derby, Oaks a St. Leger). Potomky po rodi¢ich stejné-
ho roku narozeni oznacil indexem D, potomky pocha-
zejici z rodict s vékovou diferenciaci jednoho roku in-
dexem D atd. Na zéklad€ tohoto ¢lenéni zkoumaného
souboru vitézl klasickych dostihi konstatuje, Ze
55,1 % anglickych vitézu pfisluselo ke skupiné D az
Dy, 32,4 % ke skupiné D5 aZ Dg a pouze 12,4 % tsp&s-
nych dostihovych koni pochazelo po rodiéich s véko-
vym rozdilem pfesahujicim devét a vice let. Ve skupiné
francouzskych vitézi klasickych dostihl se situace vy-
vijela obdobné. Ze skupiny D az D4 pochazelo 55.4 %
vitézil, ze skupiny D5 aZz Dg bylo 25.5 % uspésnych
koni a ze skupiny Dg a vice 18,9 % vitézu.

Marshall (1932) svou studii doplnil vyétem pl-
nokrevniki, ktefi se vyrazné zapsali v pribéhu let do
historie anglickych plnokrevnych koni. Pfislu§nikem
skupiny Dj je mj. Eclipce, Persimmon, Coronach
a Blenheim. Do skupiny D, patfi napf. Galopin a Gains-
borough. Skupinu D, reprezentuje Orlando, Gladiateur,
Newminster a Perl Cap, D3 Isinglass, Lemberg, Gay
Grusader a Robert the Pevil. D, zastupuje Flying Dutch-
man, Iroquois, Keltledrum a Transvall. Z D5 pochézi
Diomed, Bend’ Or, Stockwell a Bayardo. Kisbér, Or-
monde a Ossian pochazeji z rodi¢a s $estiletym véko-
vym rozdilem, Roxelane a Jongleur z D; a Sycomore
a Dagor ze skupiny Dg.

PfedloZena price volné navazuje na studie, které fesi
vliv véku rodi¢t na plodnost (DuSek, Munk,
1980), resp. vliv véku rodi¢a na pohlavi jejich potom-
stev (Dusek, 1985), vliv vé€ku rodi¢i na vykonnost
(Dusek, 1983) a pisobeni sezonnich vlivi na vykon-
nost koni (Dusek, 1969).

Z uvedeného piehledu je ziejmé, Ze manifestace
uzitkovych vlastnosti je v chovu koni podmifiovana Sir-
§im spektrem faktorti, neZ je tomu v pfipadé jinych dru-
ha hospodarskych zvifat.

MATERIAL A METODA

Otazka vykonnosti anglickych plnokrevnika ve
vztahu k vékové diferenciaci rodict byla feSena na za-
klad& vysledku koni tohoto plemene dosazenych na Cs.
dostihovych drahédch v letech 1980 az 1989, tj. v pru-
béhu jednoho desetileti. Soubor 1 427 vitéznych koni
je ¢lenén z hlediska vyznamnosti dostiht do tif skupin.
Do prvni skupiny jsou zafazeni vitézové klasickych do-
stiht, resp. plnokrevnici, kteii zaznamenali dspéch
v dostizich grupovych a listed, ev. dostizich prvni ka-
tegorie. Druhou skupinu tvofi vitézové dostihii druhé
kategorie a tieti skupinu vitézové tieti a ¢tvrté katego-
rie, resp. handicapa. Podkladem byly Dostihové rocen-
ky €s. cvalovych dostihii zpracovanych Statnim zavo-
di¥tém Praha. Vykonnostni hledisko zkoumaného
souboru anglickych plnokrevniki je feSeno s omeze-
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I. Z4kladni matematicko-statistické charakteristiky potomki anglickych plnokrevniki manifestujicich svoji vykonnost na ¢s. dostihovych
drahéch v letech 19801989 diferencovanych z hlediska vyznamnosti (dostihy L., II. a II. skupiny) — Basic mathematico-statistical data on
the offspring of English full-blooded horses showing their performance on Czechoslovak race courses in 1980-1989, classified with respect

to significance (races of Ist, IInd and ITlrd group)

Relativni $itka 5% interval Vékovi diference

Ukazatel® x s S5 V% intervalu 95% n spolehlivosti® rodisi®

pravdgpodobnosti min. max. min max.
Vyznamnost
dostiha'
L skupinaz 5,348 4,022 0,212 75,205 0,832 359 4,932 5,764 18
I1. skupina 5,651 3,941 0,236 70,111 0,923 280 5,160 6,083 18
II1. skupina 5,253 3,847 0,137 73,240 0,537 788 4,984 5,521 18

'race significance, ngup. 3parameter, *relative width of 95% probability interval, 55% reliability interval, (’nge difference of parents

II. Rozd&leni Eetnosti a procentudlni podil &s. vitézu dostiha I. II. a IIL. skupiny s ohledem na vékovou diferenciaci rodici anglickych
plnokrevnikil v letech 1980-1989 — Distribution of frequency and percentage share of Czechoslovak race winners of the Ist, IInd and ITird
group with respect to parent age differentiation in English full-blooded horses in 1980-1989

Ly 1. skupina® 1. skupina I11. skupina
Vyznamnost dostihi
n % n o n %o

Vékovi diferenciace’

Dy-Ds 178 49,58 135 4821 396 50,26

Ds-Dy 97 27,02 76 27,14 231 29,31

Dya> 84 23,40 69 24,65 161 20,43
Celkem? 359 100,0 280 100,0 788 100,0

lage differentiation, *total, *race significance, "group

nim na vitézstvi v konkrétnim dostihu. Obdobné se bral
zfetel pouze na oboustranné znamy vék rodicu vitézi
dostihi.

S cilem ovéfeni zavéri, které vyslovil Marshall
(1932), jsme vékovou diferenciaci rodicu vitézu ¢s. do-
stihti sefadili analogicky s jeho studii. To znamenad, Ze
samostatné je hodnocena vékova diference rodiéi inter-
valu Dy aZ Dy, resp. Ds aZ Dg i v€kovy rozdil rodi¢i
pfesahujici hranici 9 a vice let.

Vysledky naSeho vyzkumu byly zpracovany b&Zny-
mi matematicko-statistickymi metodami. Vzijemné
testovani rozdild priméru tii skupin koni ¢lenénych
podle vyznamnosti dostiha bylo realizovano Studento-
vym t-testem pii 5% hladiné vyznamnosti. Rovnost roz-
ptylt jednotlivych zkoumanych skupin (0’%—0‘% 0'-;)
jsme ovéfovali F-testem, pfedstavujicim pomér vét§iho
pruméru ¢tverci k men§imu.

VYSLEDKY A DISKUSE

Zakladni matematicko-statisticka charakteristika po-
tomkl anglickych plnokrevnikii manifestujicich svou
vykonnost na &s. dostihovych drahach je uvedena
v tab. I. Rozdéleni etnosti ndmi zkoumanych koni
a procentualni podil vitézi v dostizich prvni az treti
skupiny je obsahem tab. II. V tab. III jsou uvedeny
vysledky testace rozdili vybérovych priméru tfi zkou-
manych skupin — vitézi &s. dostihd.
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Predesilame, Ze vysledek matematicko-statistického
modelu uvaZuje s predpokladem, Ze rozsah zikladnich
souborti je nekone¢ny, resp. tak velky, Ze se muZe pfi
viech vypoctech pocitat s jeho nekoneénosti. Podklady
byly ziskany metodou dvoustupfiového vybéru (vékova
diferenciace rodicu, resp. kategorie dostihu). Z vybéro-
vych hodnot jsme urcili konfidenéni interval (interval
spolehlivosti) neznamého parametru pro pfedem danou
pravdépodobnost zdkladniho souboru.

Vysledek testace vitézl diferencovanych z hlediska
vékového rozdilu rodicu potvrdil, Ze hodnota rozptyla
se bliZi zvolené hladin& signifikance, resp. je pod ni.
Lze konstatovat, Ze pramérna vykonnost koni ma ten-
denci sniZujiciho se podilu dspéSnosti s prohlubovanim
vékového rozdilu rodici. Zajimavé vysledky jsme zis-
kali vzdjemnym porovnanim soubort, a to soubort je-
dincl s nejvy3si a druhou nejvy3si vykonnosti (Fy a F5),
dale soubort jedinct s nejvyssi a nejniz§i vykonnosti
(F\ a F3) a kone¢né souborti F, a F5. V pfipadé nimi
zkoumanych vybérovych souborti jsou ve viech piipa-
dech hodnoty F niZz§i, neZ je tabulkova hodnota pfi o =
0,05. Proto nulovou hypotézu o rovnostl rozptylt mezi
vybérovymi soubory ((52 02 02 o‘_-;; c;,—c%) priji-
méme.

Konstatujeme, Ze nami zji§téné podily &s. vitézu do-
stihti klasickych a grupovych, ev. dostiht prvni katego-
rie vyjadiené v procentech jsou vzhledem k hodnotam,
které uvadi Marshall (1932), ve vékové skupiné D,
az Dy mensi o 5,5 %, resp. 5.8 % nez podily vitézi

3



111. Hodnoceni vyznamnosti prim&ri a rozptylt vykonnosti mezi jednotlivymi skupinami vitézi ¢s. dostihi v letech 1980-1989 — Assessment
of the significance of performance means and variances between the particular groups of Czechoslovak race winners in 1980-1989

Vyznamnost dostihu' I 'skupinaz I1. skupina I11. skupina
T . F: 1,041 F: 1,003
58K UP 1: 0,087 £ 0,024

- F: 1,050
II. skupina A 1 0,099°
I1I. skupina X

* statistickd vyznamnost pfi & = 5 % - statistical significance at o = 5%

For 1-2 see Tab. II

klasickych dostihti v Anglii, popf. ve Francii. V pfipa-
dé skupiny Dy aZ Dyg je podil s. vitézi dostihii nejvyssi
kategorie ve srovnani s podilem vitézi z britskych os-
trovih niz§i o 5,4 % a ve srovnani s podilem vitézi
francouzskych klasickych. dostihi naopak vyssi
0 1,5 %. Posledni zkoumana skupina soustfedujici vi-
téze po rodiCich s v€kovym rozdilem devét a vice let
dosdhla vétsi uspésnosti na &s. drahéach, a sice ve srov-
nani s anglickou skupinou o 11,0 % a v pripadé fran-
couzskych dostihi 0 4,5 %.

Analyza skupiny koni-vité€zi dostihi tzv. druhé ka-
tegorie ukazuje, Ze pomér uspésnosti, tj. vykonnosti ve
vztahu k danému vékovému rozpéti rodi¢u anglickych
plnokrevnikd, je obdobny jako v pripadé koni-vitéza
dostihu nejvy§si kategorie, tj. v prvni skupiné. Ve sku-
piné D aZ Dy je niZ8i 0 6,9 %, resp. 7,2 % ve srovnani
s ddaji, které uvadi Marshall (1932). Ve skupiné
Ds aZ Dyg tvofi podil &s. vitézi 27,14 %, coZ je pramér
hodnot analogické skupiny anglickych a francouzskych
plnokrevniki. V pfipadé vitézi ¢s. dostihli po rodicich
s vékovym rozdilem pfesahujicim devét let tvoii podil
uspésnych koni 24,65 %. Pfipominame, Ze obdobna
skupina anglickych vitézl prezentovala 12,40% a fran-
couzskych vitéza 18,90% podil uspésnosti.

Posledni hodnocenou skupinou anglickych plno-
krevniku jsou vitézové dostihu tfeti skupiny, tj. dostihii
tieti a Etvrté kategorie, ev. handicapu. Lze konstatovat,
ze vysledky nejpocetnéji zastoupené skupiny koni
(n = 788) jsou nejblize vysledkum podili anglickych
a francouzskych vitézu klasickych dostihi. V pfipadé
potomki po rodicich z vékové skupiny Dy aZ Dy tvofi
podil vitézi ¢s. dostihii 50,26 %, ve vékové skupiné Ds
a7 Dg 29,31 % a v pripadé potomki po rodicich, je-
jichZz vékovy rozdil je devét a vice let, je uspéSnost
20,43 %. )

Z koni ¢s. provenience pfislusi ke skupiné Dy mj.
Papelotte, Haro§, Agadir, Elsetta, Flipper a Vavfin

a k Dy Edit, Gify, Epilog, Centurie a Lancelot. Z D,
pochézi Freda, Redakta, Patrola a Elstry, z D5 Nikolas,
Lorenzo, Nikaragua, Taran, Mys, Harum, Strela a Do-
zan, z Dy L’ Avenir, RoZiiava, Dynamit, Nikola, Nip-
pon a Santalino, z Dg Versicka, Mauritius, Trocadero
a Lucinka, z Dg Vagraj, Silistra a Blegben, z D; Me-
ander, Macao, Pallas, Latinka, Nikos a Pittsburgh
a z Dg Valdaj a Falun.

Je zajimavé, Ze na Cs. drahach dosahli dspéchi i pl-
nokrevnici po rodicich s vékovym rozdilem piesahuji-
cim devét let: z Dy Calumet, Norfolk a Arva (posledni
nositelka klasické trojkoruny), z D}, Generétor a Ce-
dros, z Dy Nelson, z D3 Sldvia, Lamina a Kleén,
z D4 Latén, z Dyg VaZec a z D¢ Latina.
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LIPEMIE KREVNI PLAZMY V POSTPARTALNIM OBDOBI
KRAV VE VZTAHU KE KONCEPCI

BLOOD PLASMA LIPEMIA IN THE POST PARTUM PERIOD IN COWS
IN RELATION TO THEIR CONCEPTION

L. Méchal, M. Gerza, P. Dolezal

Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: A relationship of total lipid cholesterol concentrations in blood plasma to conception after the first insemination
was investigated in clinically healthy cows. Blood samples were taken on the day of parturition, on the day of the first post
partum estrus, on the day of the first insemination and on day 21 after insemination. The lowest average concentration of
total lipids (2.57 g/1) and cholesterol (2.41 mmol/l) was determined on the day of parturition and the highest at the time of
the first insemination (5.06 g/l and 5.09 mmol/l, resp.) while the difference is significant. Although there was not any
statistically significant difference in total lipid and cholesterol concentrations between the pregnant and nonpregnant cows
after A.L. on the day of parturition (2.77 g/l vs. 2.46 g/l and 2.63 mmol/l vs. 2.30 mmol/l) nor on the day of the first estrus
(4.64 g/l vs. 458 g/l and 4.46 mmol/l vs. 4.22 mmol/l), on the day of the first insemination (5.22 g/l vs. 497 g/l and
5.24 mmol/l vs. 5.02 mmol/l) and on day 21 after insemination (5.21 g/l vs. 5.08 g/l and 5.03 mmol/l vs. 4.81 mmol/l), it is
apparent that the cows with the higher blood plasma lipemia, and so with the higher energy reserves, had higher conception
rates. In the cows which did not conceive the blood plasma lipemia was lower in all periods of observation.

cows; blood plasma; total lipids; cholesterol; parturition; estrus; insemination

ABSTRAKT: V krevni plazmé klinicky zdravych krav byly ve dni porodu, ve dni prvni postpartdlni fije, ve dni prvni
postpartdlni inseminace a ve 21. dni po inseminaci stanoveny koncentrace celkovych lipidi a cholesterolu. Jejich minimélni
hodnoty byly zjistény ve dni porodu (2,57 g/l a 2,41 mmol/l). Diference mezi hodnotami zjidténymi ve dni porodu a v ostat-
nich sledovanych obdobich byly signifikantni. Pfesto, Ze nebyl prokdzan statisticky vyznamny rozdil v koncentraci celkovych
lipidi a cholesterolu mezi nasledné zabfezlymi a nezabfezlymi kravami ve dni porodu (2,77 g/l vs. 2,46 g/l a 2,63 mmol/l
vs. 2,30 mmol/l), ve dni prvni fije (4,64 g/l vs. 4,58 g/l a 4,46 mmol/l vs. 4.22 mmol/l), ve dni prvni inseminace (5,22 g/l
vs. 4,97g/l a 5,24 mmol/l vs. 5,02 mmol/l) a v 21. dni po inseminaci (5,21 g/l vs. 5,08 g/l a 5,03 mmol/l vs. 4,81 mmol/l),
byly hodnoty lipémie krevni plazmy vZdy vy33i u krav, které zabiezly. Je tedy patrnd preference krav s vy3si lipémii krevni
plazmy a tim i vy$Simi energetickymi zasobami.

kravy; krevni plazma; celkové lipidy; cholesterol; porod; fije; inseminace

UvoD

V zavislosti na zménach vnitfniho prostiedi dochazi
ke zménam energetickych zasob organismu, které se
promitaji v koncentraci plazmatickych lipidi. Jednim
z faktort ovlivigjicich jejich vysi je i stadium repro-
dukéniho cyklu. Schweigert (1990) konstatuje, Ze
v krevni plazmé klesa koncentrace lipida s vyjimkou
triglyceridu tii aZ &tyfi tydny pfed porodem a minimal-
nich hodnot dosahuje ve dni porodu. Kampl et al.
(1990) udavaji na zakladé studia zmén koncentrace cel-
kovych lipidi v pribéhu gravidity a prvnich dvou mé-
sict laktace jeji narist v poporodnim obdobi a dosaZeni
maxima okolo 30. dne. Kimura (1986) a Husze-
nica (1988) prokazali zvySovani koncentrace choles-
terolu v krvi krav v pribéhu postpartilniho obdobi.
Dolezel etal. (1991) poukazuji na narust koncentra-
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ce cholesterolu v periferni krvi z 2,58 mmol/l (den po-
rodu) na 4,99 mmol/l (45. den post partum). ZvySovini
koncentrace cholesterolu se z hlediska reprodukce uka-
zuje jako vyznamny faktor ovliviiujici nastup ovarialni
aktivity s plnohodnotnou secernaci steroidnich hor-
mont.

Haraszti (1985) povazuje koncentraci choleste-
rolu v krvi za vhodny ukazatel k predikci reprodukéni
vykonnosti. Balakrishnan et al. (1993), ktefi se
zabyvali studiem vztahu koncentrace cholesterolu k vy-
téZnosti embryi u krav-donord, uvadéji signifikantné
nizi pocet Zlutych télisek, celkovy pocet embryi a po-
et pfenosuschopnych embryi u darkyi s niZsi hladinou
cholesterolu. Udavaji, Ze nizka koncentrace cholestero-
lu ovliviiuje nepfiznivé superovulaci. Vztahem koncen-
trace cholesterolu v krevni plazmé a poctem insemina-
ci pfed zabfeznutim se zabyvali Ruegg et al. (1992).



Zjistili, Ze usp&$né koncipovaly krivy s vyssi koncen-
traci plazmatického cholesterolu.

MATERIAL A METODA

Sledovini probihalo u klinicky zdravych krav-kfiZe-
nek plemen Ceské strakaté a Cervené holStynské s pri-
mérnou produkci mléka 5 050 1 (rok 1994). Kravy byly
krmeny jednotnou krmnou dévkou sloZenou z kukufi¢-
né silaze, senazované drti bobu s podsevem vojtésky,
3 kg sena a piidavku 0,33 kg smési na 1 1 mléka. Od-
béry krve pro stanoveni koncentrace celkovych lipidu
a cholesterolu v krevni plazmé byly provadény ve cty-
fech obdobich reprodukéniho cyklu: ve dni porodu, ve
dni prvni postpartéalni fije, ve dni prvni postpartalni
inseminace a v 21. dni po prvni postpartalni insemina-
ci. Prvni poporodni fije byla detekovdna na zikladé
vnéjSich fijovych priznaki a dostavila se v priméru za
29 dni post partum; prvni inseminace byla provadéna
v priméru za 70 dnd po porodu. Do tii mésici po prvni
inseminaci byla u sledovanych krav diagnostikovana
gravidita a kravy v jednotlivych obdobich byly rozdé-
leny na gravidni, jalové a nezji§téné (vyfazené nebo
dhyn).

Odbéry krve byly provadény ze zevni hrdelnice
(v. jugularis externa) vidy v odpolednich hodinach.
Do 48 hodin po odbéru byly po provedené separaci
krevni plazmy centrifugaci stanoveny koncentrace cel-
kovych lipida a cholesterolu fotometricky pomoci Bio-
-La-testi. Hodnoty ziskané u krav ve sledovanych ob-
dobich byly porovnavény s jejich naslednou koncepci.
Priikaznost rozdilii primérd mezi testovanymi soubory
byla po vypoéteni zakladnich statistickych ukazatell
stanovena f-testem.

VYSLEDKY

V tab. I jsou uvedeny primérné hodnoty koncentra-
ce plazmatickych celkovych lipidi a cholesterolu ve
dni porodu, prvni fije, prvni inseminace a v 21. dni po
inseminaci. NejniZsi hodnoty plazmatickych celkovych
lipida i cholesterolu byly zjiStény ve dni porodu
(2,57 g/l a 2,42 mmol/l) — byly v podstaté polovicni ve
srovnani s hodnotami zji§ténymi v nasledném postpar-

tdlnim obdobi. Nejvyssi koncentraci celkovych lipidi
vykéazaly kravy ve dni prvni inseminace (5,06 g/l)
a v 21. dni po prvni inseminaci (5,10 g/l) a obdobné
i cholesterolu (5,09 mmol/l a 4,88 mmol/l). Rozdil
v hodnotach koncentrace plazmatickych celkovych li-
pidi i cholesterolu zji§ténych ve dni porodu a v ostat-
nich sledovanych obdobich byl statisticky vysoce pri-
kazny (tab. II). Mezi ostatnimi obdobimi navzajem
nebyly zjistény signifikantni rozdily, s vyjimkou hod-
not koncentrace cholesterolu zjist€nych ve dni prvni
fije a ve dni prvni inseminace.

Hodnoty koncentrace celkovych lipidi a cholestero-
lu stanovenych u zji§ténych gravidnich a jalovych krav
po prvni inseminaci jsou uvedeny v tab. III. U krav,
které po prvni inseminaci Gspé$né koncipovaly, byly
zaznamenény ve dni porodu a v ostatnich sledovanych
postpartalnich obdobich vzdy vy3si hodnoty koncentra-
ce celkovych lipida (o 0,06 az 0,31 g/I) neZ u krav,
které nekoncipovaly. Nejvyssi diference pramérnych
hodnot byla u krav ve dni porodu (2,77 g/l vs. 2,46 g/l).
Obdobné rozdily byly zjistény i v koncentraci plazma-
tického cholesterolu. Kravy zabiezlé po prvni poporod-
ni inseminaci vykazovaly ve dni porodu i v nasledném
obdobi vZdy vy38i koncentraci cholesterolu nez kravy
nezabfezlé. Diference pramérnych hodnot se pohybo-
vala v rozpéti 0,22 aZ 0,33 mmol/l, pfi¢emZ nejvyssi
byla opét ve dni porodu (2,63 mmol/l vs. 2,30 mmol/l).

DISKUSE A ZAVER

V souvislosti s energetickymi naroky organismu do-
chazi ke zménam lipémie krevni plazmy a zejména
k vyraznému poklesu v obdobi porodu. V souladu
s autorem Schweigert (1990) miZeme konstatovat
minimalni koncentraci plazmatickych celkovych lipida
(2,57 g/l) a cholesterolu (2,41 mmol/l) ve dni porodu.
Lipémie krevni plazmy se v postpartilnim obdobi po-
stupné zvySovala (Kampl et al., 1990) a maxima do-
sihla v obdobi prvni inseminace (cholesterol 5,09
mmol/l), tj. v naSem piipadé 70 dni po porodu. Primér-
na koncentrace celkovych lipida Cinila 5,06 g/l a jesté
se zvySila v 21. dni po inseminaci na 5,10 g/I. Nami
zjiSténé hodnoty koncentrace cholesterolu v dobé poro-
du jsou v relaci s udaji autordt Dolezel etal. (1991).
Dynamika nérastu koncentrace cholesterolu (Kimu-

1. Primérné koncentrace celkovych lipidi a cholesterolu v krevni plazmé krav v den porodu a v postpartdlnim obdobi — Average concentra-
tions of total lipids and cholesterol in blood plasma of cows on the day of parturition and in post partum period

L Celkové li_pidy" (/) Cholestero_f’ (mmol/l)

n X St n X St
Den porodu? 31 2,57 0,74 26 2,42 0,45
Prvni fije? 27 4,63 1,26 27 4,36 0,98
Prvni inseminace® 39 5,06 1,18 39 5,09 1,01
21. den po inseminaci® 32 5,10 1,28 29 4,88 1.06

'day of blood sampling, 2day of parturition, *first estrus, *first insemination, *day 21 after insemination, *total lipids, "cholesterol
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11. Prikaznost rozdilii praimérnych hodnot koncentrace plazmatickych celkovych lipidii a cholesterolu ve sledovanych obdobich (i-test) -
Significance of differences in the average values of concentrations of plasma total lipids and cholesterol in the periods of observation (t-test)

Vypottené hodnoty®

Vztah!
celkové lipidy’ cholesterol®

Porod?: 1. ﬂje3 7.60™* 9,02
Porod : 1. inseminace? 10,10™ 12,55™
Porod : 21. den po inseminaci® 9,43 10,81%
1. fije : 1. inseminace 1,38 2,88
1. fije : 21. den po inseminaci 1,39 1,86

1. inseminace : 21. den po inseminaci 0,15 0,82

*P<0,05 *P<0,0l1

lmlmionship, 2p:murilion. 3first estrus, *first insemination, 5day 21 after insemination, “calculated values, "total lipids, Scholesterol

111. Pramérné koncentrace celkovych lipidi a cholesterolu v krevni plazmé zabfezlych a nezabfezlych krav po prvni inseminaci — Average
concentrations of total lipids and cholesterol in blood plasma of pregnant and nonpregnant cows after the first insemination

e i B Kravy zabfezlé Eo 1. inseminaci® Kravy nezabfezlé_po 1. inseminaci’
n X V; n k o \‘;
den porodu? 11 2,77 0,76 15 2,46 0,72
Celkové lipidy' 1. fije’ 15 4,64 1,18 1 4,58 1,39
e 1. inseminace® 20 522 1,43 16 497 0.83
21. den po inseminaci’ 13 5,21 1,19 18 5,08 1,35
den porodu 8 2,63 0,49 13 2,30 0,31
Cholesterol® 1. fije 15 4,46 0,87 11 4,22 1,13
(mmol/l) 1. inseminace 20 5.24 121 16 5.02 0,71
21. den po inseminaci 11 5,03 1,13 17 4,81 1,03

'total lipids, Zcholesterol, Jday of blood sampling, 4day of parturition, *first estrus, *first insemination, 7day 21 after insemination, xpregn:ml
cows after first insemination, "nonpregnanl cows after first insemination

ra etal, 1986; Huszenica, 1988) a celkovych li-
pidi v krevni plazmé krav v postpartdlnim obdobi byla
zpodatku vysoka, v obdobi dostaveni se prvni poporod-
ni fije a v obdobi prvni inseminace se postupné vyrov-
nala. Prokazuje to i signifikance rozdilu primérnych
hodnot mezi porodem a dnem prvni fije, prvni insemi-
nace a 21. dne po prvni inseminaci.

Presto, Ze nebyl prokdzan statisticky vyznamny roz-
dil v koncentraci celkovych lipidli a cholesterolu mezi
nasledné zabrfezlymi a nezabfezlymi kravami ve dni
porodu (2,77 g/l vs. 2,46 g/l a 2,63 mmol/l vs. 2,30
mmol/l), ani ve dni prvni fije (4,64 g/l vs. 4,58 g/l
a 4,46 mmol/l vs. 4,22 mmol/l) a ve dni prvni insemi-
nace (5,22 g/l vs. 4,97 g/l a 5,24 mmol/l vs. 5,02
mmol/l), je patrné preferovani krav s vyssi lipémii
krevni plazmy a tim i vy$8imi energetickymi zdsobami.
U krav, které nezabfezly, byla lipémie krevni plazmy
ve viech sledovanych obdobich niZ§i. Bylo by tudiZ
mozné podporit nazor autort Haraszti et al. (1985),
ktefi povazuji koncentraci cholesterolu v krvi krav za
vhodny ukazatel k predikci reprodukéni vykonnosti.

Lze tedy konstatovat, Ze vy§§i koncentrace plazma-
tickych lipida se z hlediska reprodukce ukazuje jako
faktor spoluovliviiujici reproduk&ni vykonnost, a lze
souhlasit s tvrzenim autora Ruegg et al. (1992), ze
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uspésné koncipuji nejen kravy s vyssi koncentraci cho-
lesterolu, ale i kravy s vy§§i hladinou celkovych lipidu.
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ESTIMATION OF THE LEVEL OF ENZYME
PREPARATION REQUIRED TO OBTAIN OPTIMUM
NUTRIENT UTILIZATION AND GROWTH PERFORMANCE
IN YOUNG BROILER CHICKS FED ON BARLEY DIETS

STANOVENI OPTIMALNIHO DOPLNKU ENZYMOVEHO PREPARATU
U KURECICH BROJLERU KRMENYCH DIETAMI NA BAZI JECMENE

C. Kaoma, J. Bliha, J. Heger, L. Skarkova

Czech University of Agriculture, Institute of Tropical and Subtropical Agriculture, Praha,
Czech Republic

ABSTRACT: Two experiments on broiler chicks were carried out to estimate the optimum level of an enzyme preparation
with predominant beta-glucanase and xylanase activities added to barley-containing starter diets. In the balance experiment,
nitrogen retention and nitrogen-corrected apparent metabolizable energy (AMEn) were measured using diets containing
62.15% barley. The diets used in the growth experiment contained 25% barley and the criteria of response were growth rate
and feed efficiency. In both experiments, the enzyme preparation was included into the diets at five levels ranging from 0 to
0.012%. Nutrient utilization and growth performance increased linearly as the enzyme level increased until the maximum was
reached and then remained relatively unchanged. The levels of enzyme preparation required to obtain optimum nutrient
utilization and growth performance as estimated using the bent-stick model were 0.0072 and 0.0073% for N-retention and
AMEn and 0.0087 and 0.0081% for weight gain and feed efficiency, respectively.

young broiler chicks; barley diets; level of enzyme preparation; optimum nutrient utilization; optimum growth performance

ABSTRAKT: Ve dvou pokusech na brojlerech krmenych starterovymi smésmi obsahujicimi je¢men byl stanoven optimalni
piidavek enzymového preparitu s pievaZujici beta-glukanizovou a xylandzovou aktivitou. V bilanénim pokusu byla jako
kritérium odezvy sledovana retence dusiku a metabolizovatelna energie korigovana na dusikovou rovnovdhu (AMEn). Po-
kusné smési obsahovaly 62,15 % je¢mene. V ristovém pokusu byly pouZity smési s obsahem 25 % jeCmene; sledovanymi
ukazateli byly pfirstky hmotnosti a konverze krmiva. Enzymaticky prepardt byl v obou pokusech pfidavin v péti odstupiio-
vanych hladindch pohybujicich se od 0 do 0,012 %. Se zvySujici se koncentraci enzymu ve smési se zpolatku linedrné
zvySovalo uklddédni dusiku, vyuZiti energie i rist a konverze krmiva. Po dosaZeni maxima nemély jiz vy3§i diavky enzymu na
sledované ukazatele vyrazny vliv. Optimdlni hladiny enzymatického preparitu, vypoc¢tené pomoci dvoureZimové linedrni
regrese, byly 0,0072 % pro retenci N, 0,0073 % pro AMEn, 0,0087 % pro piiristek hmotnosti a 0,0081 % pro konverzi
krmiva.

kufeci brojlefi; jeémen; mnoZstvi enzymového preparitu; optimdlni vyuZiti Zivin; optimalni rist

INTRODUCTION weeks of life and increase in moisture content of fae-
ces, which creates management and health problems
(Brufau et al., 1991).

The utilization of barley in broiler diets is limited Supplementation of enzymes with beta-glucanase

because of its low energy content. The beta-glucans
present in barley are indigestible and increase the vis-
cosity of the intestinal digesta (Edney et al., 1989).
As a result, the digestibility of nutrients as well as
metabolizable energy content is decreased. Moreover,
there are other negative effects of beta-glucans such as
the lower rate of ingesta passage, adherence of faeces
to the cloaca of birds (sticky droppings) during the first
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activity has been reported to improve the nutritive
value of barley diets (Broz, Frigg, 1986) and de-
crease the viscosity of the intestinal contents and the
incidence of sticky droppings (Elwinger, Sater-
by, 1987). The beneficial response to supplementary
beta-glucanase in barley diets occurs largely in the
starter period with little response occurring with older
birds (Classen et al., 1988).



Although the use of diets based on enzyme-supple-
mented barley for poultry has been studied extensively
(Campbell et al., 1986; Classen et al., 1988;
Rotter etal., 1989), only a few reports are concerned
with the effects of increasing levels of enzyme prepa-
ration on metabolizable energy of barley (Rotter et
al. 1990; Broz, Frigg, 1990).

The objective of the present study was to examine
the effect of a developmental enzyme preparation on
ME, N retention, growth rate and feed efficiency in
young broiler chicks fed on barley-containing diets and
to estimate its optimum level required for attaining
maximum nutrient utilization and growth performance.

MATERIALS AND METHODS

Balance experiment

One-day-old sexed male broiler chicks of the Ross
hybrid were used in the balance experiment. In the
adaptation period lasting one week, 200 chicks were
housed in brooders and fed on a commercial starter
diet. After one week, the chicks were weighed indi-
vidually and placed into narrow weight classes. Chicks
of relatively low and high body weights were dis-
carded. Groups of five chicks were then randomly as-
signed to each of the 20 metabolic cages so that all
cages had chicks with similar initial weight.

The chicks were fed on experimental starter diets ad
libitum. The balance period consisted of a 3 d prelimi-
nary period and a 4 d collection period. At the end of
the preliminary period, the chicks were weighed again
and the cages cleaned. On the first day of the collection
period, i.e at the age of 11 days, a glass tray was placed
under each cage and the uncontaminated excreta were
collected daily and frozen. At the end of this period,
the cages were cleaned and the chicks weighed. At the
end of the experiment, the excreta samples were lyo-
philized and then ground prior to laboratory analysis.

The basal diet containing 62.15% barley was formu-
lated to contain 11.6 MJ/kg ME and 21.6% CP. The
composition of the diet and its calculated nutrient con-
tents are given in Tab. I. To the basal diet, four increas-
ing levels of enzyme preparation (0.003, 0.006, 0.009
and 0.012%) were added via premix thus forming five
experimental diets. The enzyme used was a develop-
mental product with predominant beta-glucanase and
xylanase activity. The activity was 10,700 beta-gluca-
nase and 26,298 xylanase units per gram (Kaoma et
al., 1995).

Growth experiment
In the experiment, a total of 500 day-old sexed male

broilers (Ross) were used to determine the level of en-
zyme preparation required to obtain optimum growth
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1. Composition of the basal diets and calculated nutrient contents (%)

Ingredients e:?p:l;r;f:m ex?;:‘:i‘:::m
Barley 62.15 25
Wheat - 49
Soyabean meal 247 15.5
Fish meal 6 4
Meat and bone meal = 5
Soyabean oil 4 -
NaCl 0.1 -
Limestone 1.5 -
DCP 0.15 -
Cry0, 0.4 -
Starch 0.5 -
Premix 05" 15"
Calculated composition

ME (MJ/kg) 11.57 11.96
Crude protein 21.58 21.23
Lysine 1.2 1.0
Methionine 0.36 0.6
Calcium 0.42 0.83
Nonphytate phosphorus 0.32 0.50

* Supplied per kg of feed: vitamin A — 14 000 IU, Dy - 3 000 IU,
E - 30 mg, Ky -3 mg, B, -3 mg, B, - 5 mg, Bg—4.5mg, B, -
0.02 mg, niacin — 30 mg, pantothenic acid — 12.5 mg, choline —
300 mg, Endox — 100 mg, Co — 0.36 mg, Cu — 7.85 mg, Fe -
37.5 mg, J - 0.3 mg, Mn - 79 mg, Zn - 53.5 mg, Se - 0.16 mg,
Avoparcin — 15 mg, Diclazuril — | mg

b As reported by Kaoma et al. (1995)

performance in chicks fed on 25% barley containing
diets. The growth experiment was carried out in an
environmentally controlled rearing facility of the Uni-
versity poultry house equipped with electric heaters,
artificial light and forced ventilation. The chicks were
randomly allocated to 10 pens with 50 birds in each.
There were two replicates per treatment. The pens were
each 5m” in size and were covered with a deep litter of
wood shavings. The experiment lasted 21 days.

A basal starter diet was prepared to contain 25%
barley. The composition of the basal diet and its calcu-
lated nutrient contents is given in Tab. I. The dietary
ingredients used in this experiment were of the same
batch as those used in the balance experiment. To the
basal diet, the same levels of the enzyme preparation
were added as in the balance experiment. The feed
in mash form and water were available ad libitum
throughout the experiment.

Feed and chicks were weighed on day 1, 7, 14 and
at the end of the experiment on day 21. Weight gain,
feed consumption and feed efficiency (feed/gain) were
calculated for each period and for the overall experi-
ment. Weight gains were calculated as group means
and feed efficiency values as cumulative group feed
intakes divided by group weight gains.
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Chemical and statistical analysis

For the balance experiment, the gross energy of diets
and excreta was determined using an adiabatic bomb
calorimeter (IKA-C400). The nitrogen content was de-
termined by the Kjeldahl method and chromic oxide in
both diets and excreta was analysed following the pro-
cedure of Petry and Rapp (1970/71). The beta-
-glucanase and xylanase activity of the enzyme prepa-
ration used in the experiment was determined by using
the methods described by Kaoma et al. (1995).

Data on nitrogen retention and N-corrected apparent
metabolizable energy (AMEn) in the balance experi-
ment and weight gains in the growth experiment were
subjected to analysis of variance and significant differ-
ences among treatment means were determined using
Duncan’s multiple range test.

The optimum levels of enzyme preparation required
to obtain maximum response were calculated using
a bent-stick model (Heger et al., 1987).

RESULTS

Experiment 1

The results of the balance experiment are presented
in Tab. II. With the increasing level of the enzyme
preparation in the diet, both N retention and AMEn
increased up to the level equivalent to the enzyme con-
centration between 0.006 and 0.009%; thereafter, they
did not change appreciably. As compared with the zero
group, the increase in N retention and AMEn were 6.4—
12.4% and 2.3-8.1%, respectively. Enzyme supple-
ments at 0.009 and 0.012% resulted in a significant
increase in AMEn.

The relationship between N retention and AMEn and
the levels of enzyme preparation is shown in Figs. 1
and 2. Pairs of regression lines were fitted to the ex-
perimental data and their equations were as follows,
x being the enzyme concentration in %:

N retention:
y; = 55.22 + 846.67x
y2 = 60.79 + 73.33x

II. The effect of increasing levels of enzyme preparation on N reten-
tion and AMEn in broilers fed on 62.15% barley diet (experiment 1)

Enzyme level N-retention AMEn
(%) (% of N intake) (Ml/kg)
0 54.9% 13.64*
0.003 58.4* 13.95*
0.006 60.0* 14.49*
0.009 61.4° 14.67
0.012 61.7° 14.74

*®Means within the same column not sharing a common superscript
differ significantly (P < 0.05)
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AMEn:
yp = 13.60 + 141.2x
¥y = 14.46 + 23.93x
The breakpoints of the responses calculated from
these equations were 0.0072 and 0.0073% for N reten-
tion and AMEn, respectively.

Experiment 2

The results of the growth experiment are summa-
rized in Tab. IIL. Since the response measured in weeks
1, 2 and 3 showed similar trends, only the overall data
are presented. The response pattern was similar to that
observed in the balance experiment. There was a linear
increase in growth rate and linear decrease in feed/gain
followed by a plateau. The breakpoint in the response
was located around the enzyme level of 0.009%. Feed
intake gradually increased with increasing enzyme ad-
dition showing no clear-cut breakpoint.

I11. The effect of increasing levels of enzyme preparation on growth
rate and feed efficiency in broilers fed on 25 %barley diet (experi-
ment 2)

Enzyme level | Feed intake Weight gain Feed
(%) (g) (g) efficiency
0 720.6 366.5 1.97
0.003 724.5 383.8P 1.89
0.006 727.4 397.6¢ 1.83
0.009 736.0 412.8¢ 1.78
0.012 741.8 417.0¢ 1.78

a0 c.d Means within the same column not sharing a common super-
script differ significantly (P < 0.01)

As compared with the zero enzyme level, the in-
crease in weight gain ranged from 4.7 to 13.8%. The
growth rate of chicks in all enzyme-treated groups was
significantly (P < 0.01) higher. However, increasing
the level of enzyme preparation beyond 0.009% yielded
insignificant improvements in weight gain. Increasing
the level of enzyme preparation also improved feed
efficiency as compared with the control group, the im-
provements ranging between 4.2 and 10.7%.

The relationships between performance data and the
dietary levels of enzyme preparation are shown in
Figs. 3 and 4. Pairs of regression lines were fitted to
the data yielding the following equations:

Weight gain:
y; = 367.08 + 5183.33x
¥ = 400.20 + 1400x
Feed efficiency:
y; = 1.97 - 23.33x
Y2 = 1.78

The breakpoints of the responses calculated from
these equations were 0.0087 and 0.0081% for weight
gain and feed efficiency, respectively.
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1. Relationship be-
tween enzyme level
and N retention in
chicks

2. Relationship be-
tween enzyme level
and AMEn in chicks
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DISCUSSION

The experiments were designed to identify the level
of the enzyme preparation at which maximum response
was achieved. For this purpose, a linear model consist-
ing of two intersecting straight lines was used. A clear-
-cut response to graded enzyme supplements was found
both in balance and growth experiment. Although the
regression equations fitted the experimental data well,
the predicted breakpoint, determining the optimum en-
zyme level, must be viewed with caution. Fisher et
al. (1973) showed that when considering a group of
animals, the average of the response of individual ani-
mals is being measured and the group response is re-
presented by a straight line leading through a curve to
a plateau. The curved section will always be present
and intersecting straight lines will therefore tend to
underestimate the breakpoint and consequently the op-
timum dietary level.

The effects of supplemental enzymes on chicks fed
barley-based diets has been widely studied (Bed-
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ford, 1994; Brufau etal, 1991; Campbell et
al.,, 1986; Classen etal., 1988; Elwinger, Sa-
terby, 1987). In most studies, however, growth rate
and feed efficiency were the criteria of response. Less
information is available on the effect of enzymes on
N retention and energy metabolizability (Broz,
Frigg, 1990; Rotter et al,, 1990). In the present
study, the growing enzyme level increased N retention
in a manner similar to that reported by Broz and
Frigg (1990). The dose related response showed
arapid increase in N retention within the lower enzyme
levels, but only little additional response to further ad-
dition. A similar pattern of response to that described
for N retention was noted for AMEn values.

The supplemental enzyme used in this study con-
tained high beta-glucanase and xylanase activities and
was specifically targeted at improving the nutritional
value of barley-based diets. The highest enzyme sup-
plementary level increased AMEn of the whole diet by
1.1 MJ/kg, i.e. by 8% as compared with the zero group.
Assuming that this increase was due to the improved
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utilization of barley alone, it would mean that the sup-
plemental enzyme increased the AMEn of barley by
1.77 MJ/kg. However, a combined effect on both bar-
ley and wheat is more probable.

The increase in AMEn of the whole diet by more
than 1 MJ is considerably high when compared with
results reported by Rotter etal. (1990) and Broz,
Frigg (1986, 1990). The latter authors reported an
increase in AMEn by 0.19 MJ/kg. An increase of simi-
lar magnitude was found by Rotter et al. (1990),
who compared the effects of enzymes on different
types of barleys.

Similarly like in the AMEn study, growing enzyme
levels increased growth performance of chicks linearly.
The manner of improvement is similar to that reported
by White et al. (1981), who found that increasing
enzyme levels had an increasing beneficial effect on the
growth performance of chicks fed a barley diet. The
linear increase in weight gain was followed by linear
increase in feed consumption, suggesting that a close
correlation exists between enzyme supplementation
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0,009 0,012

and feed consumption. A similar relationship was also
reported by Graham and Pettersson (1992).
The increase in feed consumption resulting from the
enzyme supplementation has been reported to be the
result of the ability of enzymes to reduce the intestinal
viscosity and thus to promote a rapid digesta passage
rate (Almirall et al., 1993). The improved feed ef-
ficiency may be, at least partly, the result of the higher
feed intake.

The optimum enzyme levels found in the present
study ranged between 0.0073% and 0.0083%, the val-
ues being considerably lower than those reported by
other authors. The main reason is a different purity of
the enzyme products. While the enzyme used in this
study was a relative pure lyophilized material contain-
ing no carrier, in most studies commercial enzyme
preparations were used with lower activities due to the
presence of a carrier.

In conclusion, the developmental enzyme prepara-
tion used in this study significantly improved AMEn
and N retention values of barley diets. These changes
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were accompanied by concurrent improvements in
chick growth performance as evidenced by weight gain
and feed efficiency values. For supplementation in
poultry diets, the enzyme level of 0.0078% is recom-
mended, taken as the average of the optimal levels re-
quired to obtain optimum nutrient utilization and
growth performance.
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REPKOVE VYLISKY VE VYKRMU TEZKYCH KRUT

RAPESEED CAKE IN HEAVY TURKEY FATTENING

J. Vymola, A. Kodes, J. Obadalek

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

ABSTRACT: A trial was conducted to test the use of rapeseed 00 cake in feed mixture for (Large White) turkeys of heavy
type which replaced soybean meal. Three levels of rapeseed cake - 5, 10, 15% (R 5, R 10, R 15) were tested, as corresponding
to an amount of 1.3; 2.6; 3.9 mmol/kg dietary glucosinolates. Control feed mixture (R 0) did not contain any rapeseed.
Tab. I shows feed mixture formulations. Feed mixture KR 1 was administered in loose form, other mixtures in granular form,
all ad libitum. Turkeys were housed in boxes on deep litter. Tabs. II and III show the results of the trial. Growth indicators
documented balanced weights on the 56th day of age, without any relationship to dietary rapeseed content. Female turkeys
showed a trend of growth depression in all experimental groups on the 98th day, while in male turkeys the growth was higher
in R 5 group only, the groups with 10-15% rapeseed exhibited insignificantly lower weight against control. The indicator
feed conversion (Tab. III) did not show any significant differences in the results due to dietary rapeseed content. Dressing
percentage did not change. Economic analysis suggested that it was advantageous to feed rapeseed cake to turkeys as a result
of the current level of feed prices. It is possible to draw a conclusion on the basis of the research conducted that the dietary
glucosinolate level up to 4 mmol/kg does not lead to worse growth nor worse feed conversion and it does not influence the
carcass quality of heavy turkeys.

fowl; heavy turkey fattening; 00 rapeseed; press cake; glucosinolates

ABSTRAKT: 300 tézkych krut obou pohlavi typu LW bylo krmeno jednotné smési KR 1 bez fepky do 28 dnii véku
a postupné ¢tyfmi smésmi (KR 2, KR 3 a KR 4) s obsahem 0 %, 5 %, 10 % a 15 % fepkovych vyliski od 29. do 98. dne
véku. Ve véku 56 a 98 dni nebyly mezi pokusnymi skupinami a kontrolou zji$tény priikazné rozdily v rastu. V 98, dni vSak
byla hmotnost pokusnych skupin, s vyjimkou krocant krmenych smési s 5 % fepky, nepriikazné niZ$i. V posuzované konverzi
krmiva a jate¢né vytéznosti nebyly shledany vyrazné rozdily. PouZiti fepky se ukazuje jako ekonomicky vyhodné a do hladiny
glukosinoldti 4 mmol/kg smési nepfinasi u tézkych krit prikaznou depresi ristu a konverze krmiva.

driibeZ; vykrm téZkych krit; fepka 00; vylisky; glukosinolaty

UvVoD

JiZ v nasi pfedchozi praci (Vymola et al.,, 1995)
jsme se zabyvali uplatnénim fepkovych vylisku ve vy-
krmu driibeZe, jmenovité u brojlerovych kufat. V sou-
Casné dobé se v dribeznické vyrobé Ceské republiky
zvySuje zdjem o vykrm téZkych krat. Potfeba dusika-
tych latek v krmivech pro krity je vzhledem k jejich
intenzité rastu podstatné vyssi neZ u kufat, a proto hle-
dani nutricné vhodnych a ekonomicky vyhodnych bil-
kovinnych komponentii je zejména u této kategorie
dribeZe jednim z hlavnich problémi. Obava z moz-
nych dopadid antinutri¢nich faktoru se u krut zda byt
jesté akutnéjs$i neZ u kufat, protoZe kruty. jsou na tento
faktor citlivéj§i neZ kufeci brojlefi (Larbier et al.,
1992).

Proto byl v pokusu fefen vztah mezi obsahem glu-
kosinolati z fepkovych vyliski v krmné smési a uZit-
kovosti vykrmovanych krit. Pfispévki zabyvajicich se
aplikaci fepkového extrahovaného Srotu ¢&i pokrutin
u kurat je velka rfada (napf. Thomke et al., 1981;
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Kracht et al, 1995; Clandinin, Roblee,
1983; Skfivan, Timova, 1986; Splitek,
Marek, 1986).

Experimenti uskutecnénych na kritach je v literatu-
fe popsdno podstatné méné a neposkytuji jednoznacné
informace. Slinger (1977) nezaznamenal negativni
vliv 25% podilu fepkového Srotu pii vykrmu krit do
16 tydni. Rovnéz Salmon et al. (1979) nezjistili
u krit v prvni fazi vykrmu do 56 dnii véku pokles Zivé
hmotnosti pfi obsahu fepkového extrahovaného Srotu
22,5 az 30 %. K poklesu hmotnosti viak doslo mezi
63. az 98. dnem vykrmu, tzn. aZ v jeho zavéru.

Z Ceskych autort Soukupova etal. (1995) apliko-
vali Srotované semeno fepky 00 (7 %, 10 %, 15 % pod-
le faze vykrmu) ve vykrmu brojlerovych krtit do 84 dnt
veéku. Zjistili vyznamné negativni ovlivnéni v ukazate-
lich riistu, hmotnosti dribeZe a abdominalniho tuku.

Cilem prezentovaného pokusu bylo zjiSténi vlivu
obsahu fepkovych vyliski, zafazenych jako nédhrada za
extrahovanou sdju do krmnych smési, na parametry
uzitkovosti ve vykrmu t&€Zkych krut do 98. dne véku.
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1. Zastoupeni komponenti a obsah Zivin ve smésich — Ingredient percentage and nutrient content in feed mixtures

Skupina' KR 1 KR 2 KR 2 KR 2 KR 2 KR 3 KR 3 KR 3 KR 3 KR 4 KR 4 KR 4 KR 4
Komponent® (%) obchodni?* RO RS R10 R15 RO RS R10 R15 RO RS R10 R15
Pienice? 20,0 36,4 34,30 32,3 24,4 428 38,1 39,15 36,55 45,0 47,20 47,30 45,30
Kukufice* 25,0 20,0 20,0 20,0 25,0 20,0 22,0 20,0 20,0 25,0 21,0 20,0 20,0
S6jovy extrahovany ¥rot® 37,4 24,0 21,0 18,2 16,5 19,0 16,6 12,0 10,50 13,0 10,0 15,0 2,0
Repkové vylisky® - - 5,0 10,0 15,0 - 5,0 10,0 15,0 - 5,0 10,0 15,0
Masokostni mougka’ 6,0 9,0 9,0 9,0 9,0 7.2 9,0 9,0 715 7,5 75 9,0 9,0
Rybi moutka® 5.6 1,3 1,5 1,3 1,3 2,0 1,2 1,5 2,0 - - - -
Repkovy olej’ - 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0
Kafilerni tuk'” 3,0 1,45 1,70 1.55 1,60 1,60 1,70 1,70
Premix lyzinu'! 0,5 2,0 2,0 2,0 2,0 1,6 0,45 0,45 0,35 0,8 0,7 0,6 0,6

Premix metioninu'? 0,2 0,9 0,8 0,7 0,6 0,6 0,2 0,2 0,35 0,7 0,6 0,2 0,2
Dikalciumfosfat'? 1,2 0,2 0,2 0,2 0,2 0,5 - = 0,2 0,2 0,2 = =
Vipenec krmny'* 0,6 0,2 0,2 = L 0,3 - = = 0,2 0,2 0,2 0,2
TK DB KR = 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
Aminovitan's KR 1 0,5 = = - = - - - - - - - -
V 1 kg smési'6 100 100 100 100 100 100 100 100 100 100 100 100 100
Sugina!’ 3] 914,9 920,1 914,0 913,8 923,8 882,5 886,5 890,2 890,2 891,6 898,7 900,7 906,1
NL'® ) 276,0 227,3 235,7 238,4 236,0 187,8 188,2 192,9 189,6 174,8 1753 178,2 175,9
Vlaknina'? (g 44,1 40,6 37,6 39,5 47,0 39,9 40,2 43,7 44,9 425 41,1 43,2 40,6
Tuk? (g 53,2 71,1 85,6 98,0 95,5 72,6 ji 13,0 83,3 86,5 70.3 80,2 84,1 89,7
Popel?! (g) 67,3 87,0 72,4 70,8 72,2 87,0 82,1 68,5 68,4 72,6 71,3 69,5 81,1
BNLV?? (g) 474,3 494,1 482,7 467,1 473,1 4952 503,0 501,8 500,8 530,9 524,8 525,7 518,9
MEy (MJ) 12,0 12,1 12,5 12,8 12,8 11,6 11,7 12,1 12,1 11,7 12,0 12,2 12,2
Cena® (K&/t) 7 660 7 560 7-450 6 880 6710 6 590 6510

2. . o . . . . . . . .
lgroup. %ingredients, *wheat, *corn, *soybean meal, 6mpeseed cake, 'meat-bone meal, *fish meal, “rapeseed oil, '®waste fat, ''lysine premix, methionine premix, Bgicalcium phosphate, fodder limestone, KR 1
aminovitan, l(’per kg feed mixture, ”dry matter, 'Scrude protein, Pfiber, fat, *'ash, 22nitrogen free extract, > price, 24 commercial



I1. SloZeni pokusnych premixia biofaktora — Composition of experimental biofactor premixes

Obsah Gtinné litky v 1 kg' g Hes —
) KR | KR 2 KR 3
Vitamin® A m.j. 3 000 000 1 000 000 800 000
Vitamin D3 m.j. 500 000 200 000 160 000
Vitamin E mg 4 000 1280 1 000
Vitamin K3 mg 400 160 130
Vitamin Bl mg 300 160 130
Vitamin B2 mg 1200 510 400
Vitamin B6 mg 400 260 200
Vitamin B12 mg 4 I8 1
Niacin? mg 6 000 5100 4100
Kyselina pantotenovi®* mg 3 000 - -
Biotin® mg 45 19 15
Cholin® mg 120 000 40 000 20 000
Kobalt” mg 78 - -
Med® mg 1 700 = =
Zelezo” mg 8 200 - -
Jod" mg 66 - -
Mangan'! mg 17 200 - -
Zinek'? mg 11 700 - -
Selen'? mg 35 - -
DL-metionin'* mg 80 000 - -
Dimetridazol mg 30 000 15 000 -
Monensin mg 18 000 10 000 -
Endox mg 20 000 12 500 12 500
Kyselina listova'’ mg - 160 130
Pantotenan vipenaty'® mg - 1 000 800
Avoparcin mg - 1 000 -
Virginiamycin mg - 1 000 -

acnve mgredlcnl contentpcrkg vitamin, nmcm pantothemcncnd Sbiotin, “choline, "cobalt, copper Yiron, '"iodine, ' mangzmese %zinc,
“p

L-methionine, folic acid, "*calcium pantothenate

MATERIAL A METODA

Byly ovéfovany fepkové vylisky smési dvounulo-
vych odrid CERES, FALCON a LIRAJET s obsahem
glukosinolata 25,89 mmol/kg extrahovaného $rotu
(30 % NL a 14 % tuku). Vylisky byly ziskdany pomoci
tlaku a teploty a podle analyzy laboratore KRV-CZU
Praha byl stanoven u glukosinolatii obsah glukonapi-
nu 7,02 %, glukobrasicanapinu 0,90 % a progoitrinu
17,97 %, coZ plné odpovida kvalitativnim poZadavkim
na dvounulové fepky ozimého typu.

Ve vykrmové testaéni hale CZU Praha v Suchdole
bylo zastaveno 4 x 75 kratat typu Large-White z lihné
Xaverov a. s. — Otin. KaZzda skupina byla rozdélena
podle pohlavi na dvé opakovani. Pokus probéhl od zafi
do prosince 1994. Krutata byla ustijena v boxech na
hluboké podestylce, hustota zastavu Cinila 4,6 kratat na
1 m?. Boxy byly vybaveny infrazafi¢i, tubusovymi kr-
mitky a kbelikovou napéijeckou, svételny reZim byl sta-
noven na 24 hodin svétla denné. Ustdjeni a oSetfovani
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bylo v souladu s pozadavky velkovyrobni technologie
a se zdasadami zoohygieny.

Vsechna kritata byla individualné vaZena v 1., 28.,
56. a 98. dni pokusu. Bylo uplatnéno toto schéma po-
kusu:

— 1. az 28. den smés KR 1 bez fepky
obdobi

— 29. aZ 56. den smés KR 2 (0 %, 5 %, 10 %, 15 %
fepkovych vyliski)

— 56. az 84. den smés KR 3 (0 %, 5 %, 10 %, 15 %
fepkovych vyliski)

— 85. az 98. den smés KR 4 (0 %, 5 %, 10 %, 15 %

fepkovych vyliska). .

Krmiva byla vyrobena v ZZN Pfibram — VKS Milin,
dopliiky biofaktoru byly pfipraveny podle receptury fy
TEKRO Praha.

Slozeni krmiv s obsahem Zivin je uvedeno v tab. I,
pouZité premixy biofaktorl jsou popsény v tab. II.

Statistické hodnoceni vysledku ristu bylo provede-
no analyzou rozptylu a hodnoceni rozdilii mezi primeé-

— piipravné
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II1. Hmotnost pokusnych zvifat v prib&hu pokusu — The weight of experimental turkeys in trial

Krmnd smés' RO RS R 10 R 15
Obsah glukosinolatd v 1 kg smési? mmol 0 13 2,6 39
Hmotnost kriat® 1. den* g 53 53 53 53
Hmotnost kritat 28. den g 898" 903" 875" 905"
Hmotnost krafat 56. den g 3 650° 3 717" 3615° 3719°
Hmotnost krocand® 98. den g 10 502" 10 774* 10 014" 10 335"
Hmotnost krut® 98. den g '8 465" 8 088" 8 120" 8 322°
Hmotnost — ob& pohlavi’ 98. den g 9 450° 9 179* 8 688" 9 170"
N 15192 1 658,- 1212,7 1472,1
v 16,08 18,06 13,96 16,05
JateZna vyt&znost® % 84,02 84,24 85,48 8541

'feed mixture, zglucosinolatc content per kg feed mixture, 3poult weight, Aday. Smale turkey weight, ®female turkey weight, 7wcigh! — males

dind Feral

“dressing P g

IV. Vysledné hodnoty daliich sledovanych ukazateli vykrmu — Resultant values of other indicators of fattening

RO RS R 10 R IS5
Konverze krmiva' 2,73 2,73 2,85 2,79
Ztrity z potdtecniho stavu® (%) 20 14,6 20 24
Jate&na vyt&Znost? (%) 84,0 84,2 85,5 85,4
Naklady na krmiva na 1 kg %. h.* (K&) 21,85 20,62 21,34 20,88
Dilé&i hruby zisk z 1 ks pfi realizacni cen& 60 l(cE/kg5 350,62 361,47 335,88 358,74
Dil&i hruby zisk z 1 ks pfi realizani cené 35 K&/kg® 1243 131,9 118,7 129,5

'feed conversion, *losses against initial state, 3dressing percentage, “feed cost per kg lwt., 3 partial gross profit per bird at realized price

60 K&/kg, r'p:u'(i:nl gross profit per bird at realized price 35 K&/kg

rem skupin Scheffeho testem. Jatecny rozbor byl pro-
veden u 18 krit (9 + 9) z kazdé skupiny zji$té€nim pro-
centa jate¢né vytéznosti jako podil jatené opracované-
ho trupu s driibky a Zivé hmotnosti pred porazkou.

VYSLEDKY A DISKUSE

Hodnoty ristu dosaZené v pokusu jsou uvedeny
v tab. III. Pfi jednotlivych véazenich byly v§echny roz-
dily mezi skupinami statisticky neprikazné. Vysledky
ostatnich ukazateld jsou uvedeny v tab. IV.

DosaZené vysledky ukazuji, Ze na po&atku pokusné-
ho zasahu byly primérné hmotnosti krafat prakticky
shodné. Ve véku 56 dni vykazala kratata skupin s 5 %,
resp. 15 % fepky mirné vy3$3i hmotnost neZ krifata sku-
piny kontrolni. Pfi kone&ném véZeni v 98. dni véku
viak byly vSechny priaméry pokusnych skupin nepru-
kazné niz8i, s vyjimkou krocana skupiny R 5. Toto
zji¥téni koresponduje zejména s tvrzenim autorti Sal-
mon et al. (1979), ktefi uvadéji, Ze k poklesu rustu
oproti kontrole dochazi mezi 63. az 98. dnem. Z¢asti to
souhlasi i s vysledky autort Soukupova et al.
(1995), ktefi rovnéz zjistili rozdil ve prospéch kontrolni
skupiny. Shodné s praci autora Slinger (1979) ne-
byly rozdily dosaZené v naSem pokusu prikazné.
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Z uvedenych udaji lze usuzovat na v&tsi citlivost krit
na obsah glukosinoldti ve vy$§im véku, kdy jiz krita
piijima vétsi mnozstvi krmiva (200-350 g denné) nez
v pociteéni fazi vykrmu. Vysoké ztrity krat v pokusu
byly zpusobeny vyfazovanim krat (v hmotnosti nad
6,5 kg) predevsim z divodu deformace hlezna (R 0 —
94 %, R5-53 %, R 10 - 8,0 %, R 15 - 12,0 %).
Bylo dosaZeno vysoké intenzity ristu, vyssi, nez vyjad-
fuje kiivka deklarovana Slechtitelskou firmou. Zhorse-
na konverze krmiva souvisi s vy$§imi dhyny a vyfaze-
nim krat. Jate¢nd vytéZnost byla vyrovnana, v souladu
s dobrou hmotnosti krat i jejich zmasilosti danou geno-
typem tézké kraty.

Ceny krmiv byly relativné vy33i (olej, kukufice), ale
ve vSech pokusnych skupinach odrazeji ekonomickou
vyhodnost fepkovych vyliski. Zdanlivé hori vysledek
skupiny R 10 odpovida ziejmé vy$§im ztratim krocana
oproti kriitdm, jinak jsou skupiny R 5 a R 15 v dosa-
zenych vysledcich témér shodné. Dil¢i zisk byl pocitan
pfi dvou realiza¢nich cenich, tj. cenou 60 Ké/kg Zivé
hmotnosti (dosahovanou v prosinci) a 35 K&/kg (dosa-
hovanou v letnich mésicich). Tato polozka znamena
odpocet nikladi na krmiva u jedné krity od dosaZené
findlni trzby z jednoho zvifete. Mirné sniZeni hmotnos-
ti u tézkych krut v posledni fazi vykrmu je pfi soucas-
nych cenovych relacich mezi fepkou a séjou kompen-
zovéano sniZzenim ceny smési.
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Z vysledku dosaZenych ve vykrmu tézkych krut
i s pfihlédnutim k pfedchozimu pokusu s brojlerovymi
kufaty Ize vyvodit tyto zavéry: Repkové vylisky jsou
ekonomicky vyhodnym komponentem ve vykrmu krit
do koncentrace glukosinolati 4 mmol/kg smési, coZ je
v souladu i s na$i predchozi praci (Vymola et al,
1995) na brojlerovych kufatech. Pro efektivni vyuZiti
ve vyZivé zvifat je nutné znit nejen nutri¢ni hodnotu,
ale i obsah glukosinolati v fepce. Oproti kontrole ne-
byla do 56. dne véku krit zaznamendna deprese risto-
vych schopnosti krut. Po 56. dni véku krit doslo k mirné,
statisticky nevyznamné inhibici ristu, coZ se projevilo
negativné na Zivé hmotnosti pokusnych krat. Nebylo
konstatovano markantni zhorSeni konverze krmiva
u skupin s fepkou zafazenou v krmnych smésich. Jatec-
na vytéZnost nebyla rovnéZ ovlivnéna.

LITERATURA

CLANDININ, D. R. - ROBLEE, A. R.: Canola meal can be
good source of high quality protein for poultry: Canadian
researches. Feedstufs, 558, 1983: 36-37.

KRACHT, W. - JEROCH, H. - MATZKE, W. - RISTIC,
M.: Der Einfluss des Einsatzen von Rapskuchen und Raps-
schrot im Broiler Futter auf das Wachstum und die Fettsiu-
rengarnitur des subcutanen Fettes. In: Sbor. mezin. Konf.
o driibezi, JCU Ceské Budgjovice, 1995: 108-110.

LARBIER, M. - LECLERQ, B.: Nutrition and Feeding of
Poultry. Nottingham University Press 1994: 261-264.
SALMON, R. E. - KLEIN, K. K. - LARMOND, E.: Low
glucosinate rape seed meal in turkey broiler diet of varying
nutrient density. Poult. Sci., 58, 1979: 1514-1523.
SKRIVAN, M. — TUMOVA, E.: Vykrm kufat pii ¢istetné
nahradé séjového extrahovaného Srotu v krmnych smésich
fepkovym extrahovanym Srotem 00 Tandem s dopliiky lyzi-
nu. [Disertacni price.] Praha, 1987. — Vysoka $kola zemédél-
skd. Agronomicka fakulta.

SLINGER, S. J.: Improving the nutritional properties of rape-
seed. J. Amer. Oil Chem. Soc., 54, 1979: 94-99.

SPLITEK, M. - MAREK, J.: Extrahovany ¥rot z fepky od-
ridy Tandem v krmnych smésich pro brojlery. Krmivafstvi
a Sluzby, 3, 1986: 62-64.

SOUKUPOVA, Z. - PRIBYLOVA, J. - PRIBYL, J. - VY-
MOLA, J.: Nahrada sdji a kukufice semenem fepky, p3enici,
je¢menem a hrachem pfi vykrmu krat. Zivog. Vyr., 40, 1995:
263-268.

THOMKE, S. - ELWINGER, K. - RUNGER, M. — AHLS-
TROM, B.: Rapeseed meal of Swedish low glucosinolate
type feed to broiler chickens. Acta Agric. Scand., 33, 1981:
75-76.

VYMOLA, J. - KODES, A. - OBADALEK, J.: Repkové
vylisky ve vykrmu brojlerovych kutat. Zivo&. Vyr., 40, 1995:
407-409.

Doslo 14. 8. 1995

Kontaktni adresa:

Ing. Alois Kode§,CSc., Ceskd zem&d&lska univerzita, Agronomick4 fakulta, Kamycka 129, 165 21 Praha 6-Suchdol, Cesk4

republika, tel.: 02/338 26 80, fax: 02/34 44 18

ZIVOCISNA VYROBA, 41, 1996 (1): 15-19

19



RECENZE

REGISTR HREBCU V NEMECKEM CHOVU KONI

Bern Eylers (Ed.)

Ankum (Némecko), Plotenhauer. 636 s.

ZvySovani vyznamu koni v celospoleCenské sféie
s paralelnim rozvojem jezdeckého sportu a technicky
pokrok v reprodukci podmifiuji v Némecku trvaly né-
rist poétu plemennych hiebct. Vzhledem k vysoké vy-
konnostni trovni tamnich teplokrevnych plemen a
moznosti letecké piepravy spermatu prakticky do viech
zemi a rovnéZ vzhledem k mezinarodnimu zajmu o né-
mecké plemeniky byl vydan seznam vybranych ple-
mennych hiebci piisobicich v Némecku. Tento seznam
je zpracovan ve velkém kniZnim formatu v rozsahu 636
stran s komplexnimi tdaji o kazdém jedinci; obsahova
i vytvarna droveni publikace je vysokd. Vzhledem
k hodnoté tohoto registru, ktery je také dokladem stale
se zvySujici urovné plemendiské priace v némeckych
chovech, upozoriiujeme na néj i nasi chovatelskou ve-
fejnost.

V registru je uvedeno 426 hiebct. Kazdy z nich je
predstaven textové i obrazem (barevnou fotografii).
Tato zootechnicka dokumentace je vysoce profesional-
ni. Mimo jméno, registraéni ¢islo plemenika, barvu
a rok narozeni jsou u kazdého jedince uvedeny tyto
udaje: chovatel; stanice plemenika; poplatek za pripus-
t&€ni; chovné svazy-oblasti, pro které ma plemenik
opravnéni; dosaZeny vysledek vykonnostnich zkousek,
a to celkovy index a oba dil¢i indexy, tj. drezurni i sko-
kovy (u anglickych plnokrevniki je uvedena dostihova
kariéra v&etné dosaZenych vysledki); ptivod do &tyf
generaci; charakteristika dédic¢nosti (i podle sumy vy-
hranych dotaci potomstev):; pocet vyprodukovanych
chovnych hiebcil; potet vyprodukovanych stitné pré-
miovanych klisen; zhodnoceni rodokmenu; charakteris-
tika vlastni vykonnosti; souhrnné zhodnoceni dosavad-
niho pusobeni plemenika v chovu podle potomstva.

Po obsdhlém zhodnoceni hiebcti na 435 stranich
jsou v registru pfipojeny informativni kapitoly renomo-
vanych autord. Prvni pojednava o vykonnostnich
zkouskach a plemenné hodnoté; autor v ni zdiraziiuje
vyznam matek, a to i z hlediska zanedbéni jejich vlivu
pfi jednostranném hodnoceni pfinosu otcti. V nasledné
kapitole se pojednava o praktickych aspektech hodno-
ceni exteriéru koni; tato stat je obzvla§té fundovana.
Problematika perspektivy dal$iho vyvoje chovu koni je
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obsahem nésledné kapitoly. V dalsi kratsi stati je Ctenar
upozornén na vyznam kresby a malby H. J. Kesslera,
ktery se svym dilem vyznamné prosazuje v némecké
hipologii. Dale je analyzovéana otazka kvality a kvanti-
ty chovu. V této posledni stati jsou uvedeni plemenici
s nejvy3§i plemennou hodnotou, a to s diferenciaci
podle jednotlivych chovnych oblasti. Soucasné jsou
uvedeny vyznamné&jsi chovné linie. Kniha je doplnéna
anglickym piekladem v rozsahu 175 stran.

Publikovany registr je pro chovatelstvi jisté znac-
nym piinosem. Komplexnost informaci o jednotlivych
hfebcich umozni jejich vzdjemné srovnéni a zvysi ob-
jektivitu jejich vybéru. Pozoruhodna je i velmi kvalitni
odbornd zootechnicka fotodokumentace. K pozniamce
o vykonnostnich indexech uvadime, Ze se vypoditavaji
v kazdé testované skupiné samostatné&; vychazi se vzdy
z praméru v této skupiné. (Transformaci charakteristik
jsme vzhledem k jejich velké proménlivosti mezi tista-
vy v naSem chovu jiZ dfive interpretovali obdobnym
zpisobem. RovnéZ k zmince autort o zanedbani vlivu
matek poznamendvame, Ze jsme jejich vliv v naSem
metodickém pojeti respektovali zachycenimn regresi
potomkt na matkéch.) V kapitole o plemenné hodnoté
se rozvadi hledisko spolehlivosti vysledki.

Publikaci je nutné hodnotit velmi pozitivné. Je mo-
delem komplexnosti informaci, které poZaduje i nas
chov. Publikace je rovnéZ dokladem stéle se zvySujici
drovné plemenéfské prace v chovu koni, ktera je nezbytna
pro udrZeni vysoké vykonnostni trovné némeckych ple-
men a jezdcu. Je také vysledkem stalého vyvoje Slech-
téni téchto plemen s velmi dobrou propracovanosti jed-
notlivych Slechtitelskych kroka v zuSlechtovacim
procesu. Snahou je i provéfovani vykonnostnich dispo-
zic matek; plemenaiské analyzy pak mohou vychazet
z oboustranného hodnoceni vlivu rodi¢i. Komplexnost
feSeni chovatelské problematiky v intencich rozvoje
jezdeckého sportu rovnéZ potvrzuje optimalnost pojeti
tohoto tseku, nebot chov a jezdecky a spiezni sport
jsou soustfedény do jedné organizace. Vysledkem tako-
vé sou€innosti je tedy i velice fundované zpracovany
registr vybranych plemennych hiebcti, na ktery chceme
na8i chovatelskou vefejnost upozornit.

Doc. Ing. Jaromir Dusek, DrSc.
Na hroudé 1277/7, 100 00 Praha 10
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KVALITA INTRAMUSKULARNEHO TUKU M. LONGISSIMUS
THORACIS A M. SEMIMEMBRANOSUS U JATOCNYCH KRAV

QUALITY OF INTRAMUSCULAR FAT IN M. LONGISSIMUS THORACIS
AND M. SEMIMEMBRANOSUS IN SLAUGHTER COWS

J. Mojto', O. Palanska', R. Ondreji¢ka®, V. Nosal', K. Zaujec'

'Research Institute of Animal Production, Nitra, Slovak Republic
2Research Institute of Nutrition, Bratislava, Slovak Republic

ABSTRACT: Slaughter cows are an important source of meat. Fat quality, especially in old cows, can exhibit certain
specificities that may influence both sensory and technological quality of meat. Observations of meat quality are most
frequently made on dorsal and leg muscles which can provide relatively exact prediction of quality also in other major muscles.
Percent contents of particular fatty acids and total cholesterol content were determined in intramuscular fat in m. longissimus
thoracis and in m. semimembranosus in a trial on 10 cows of the Black-Pied Lowland breed with preslaughter live weight
of 510-550 kg. Fat nonsaturation index (/;) was calculated as the ratio of unsaturated to saturated fatty acid contents
(EMK, , 3/ZMKj), while fat nutritive value index (I,) was calculated as the ratio of essential fatty acids to saturated fatty
acids (ZMK; 1/ZMKj). Petroleum ether was used for fat extraction from muscles. Extracted-fat fatty acids were converted to
methyl esters by alkaline transmethylation according to Bannon et al. (1992). Gas chromatographic analysis on a PAC-
KARD instrument, 419 model, was applied to determine percent contents of fatty acids. Total cholesterol content was
determined by a technique according to Horfidkovd et al. (1974). Tab. I shows percent contents of particular fatty acids
with the chain C;4.g~C,;.5, with the highest percentage of oleic (43.17% and/or 42.71%), palmitic (26.96% and/or 25.94%)
and stearic acid (16.21% and/or 17.89%). Out of essential fatty acids, linoleic acid (4.04% and/or 4.06%) and linolenic acid
(1.24% and/or 0.43%) were present. Significant differences between the muscles were observed in palmitoleic, linolenic and
arachidic acids. But these differences did not influence significant values of both indexes of fat quality (Tab. II). The
percentage of saturated fatty acids in m. longissimus thoracis was 49.86%, and 47.45% in m. semimembranosus. There were
not any significant differences between the muscles in total cholesterol content (73.88 and/or 72.77 mg/100 g). The content
of total intramuscular fat in m. longissimus thoracis (3.90 g/100 g) was found to be higher than in m. semimembranosus
(1.98 g/100 g). The results on the quality parameters of intramuscular fat in slaughter cows are close to the values determined
in other trials on slaughter bulls (Palanska etal., 1993; Mojto et al., 1995).

slaughter cow; m. longissimus thoracis; m. semimembranosus; intramuscular fat; fatty acids; cholesterol; fat quality index

ABSTRAKT: V intramuskuldrnom tuku m. longissimus thoracis a m. semimebranosus jatofnych kriv Ciernostrakatého
niZinného plemena sme stanovili spektrum jednotlivych mastnych kyselin a obsah celkového cholesterolu a vypoditali tiez
index nenasytenosti tuku (7)) a index nutri¢nej hodnoty tuku (/). Vyznamné rozdiely medzi svalmi sme zistili u kyseliny
palmitoolejovej (1,39 %, resp. 5,12 %), linolénovej (1,24 %, resp. 0,43 %) a arachovej (4,11 %, resp. 0,86 %). V obsahu
nasytenych mastnych kyselin (49,86 %, resp. 47,45 %) a celkového cholesterolu (73,88, resp. 72,77 mg/100 g) a v indexoch
kvality tuku neboli zistené vyznamné medzisvalové rozdiely. Zistil sa vyrazne vy33i obsah intramuskuldrneho tuku v m. lon-
gissimus thoracis (3,90 g/100 g) oproti m. semimembranosus (1,98 g/100 g). Ciselné hodnoty sledovanych parametrov kvality
tuku krdv si blizke vysledkom zistenym u jato¢nych bykov.

jatoCnd krava; m. longissimus thoracis; m. semimembranosus; intramuskuldrny tuk; mastné kyseliny: cholesterol; indexy
kvality tuku

UvVOoD a Ramihone (1987) poukazuji na vyznamny vplyv
celkového obsahu tuku a jeho frakcii v mise na chut,

Miso jato¢nych krdv predstavuje vyznamny zdroj  krehkost, aromu a §tavnatost tepelne upraveného misa.
vyrobného misa. V sucasnosti 40 aZ 45 % misa pochd-  Z mnohych pric vyplyva, Ze zastipenie mastnych ky-
dza od jato¢nych krdv. ZloZenie kravského misa, naj-  selin v intramuskularnom tuku kostrového svalstva je
mi starych vyradenych krav, ma svoje kvalitativne §pe-  charakteristické pre jednotlivé druhy hospodirskych
cifikd. V zdujme je najmi tukovéd zlozka. Girard  zvierat a pripastaju sa aj medzisvalové rozdiely u toho
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istého zvierata (Nos4al, 1972; Kiithne et al., 1986;
Eichhorn etal, 1985).

Stale aktudlna je aj problematika obsahu cholestero-
lu v tukovej zlozke misa. DoterajSie sledovania a vy-
sledky si prevazne z analyz misa jatoénych bykov
Subrt etal, 1991; Cuboii et al, 1994; Mojto
et al., 1995).

Svaly chrbata a stehna sa najCastejSie pouZzivaji na
postdenie kvality miésa a dost presne predikuju tukové
zloZenie aj inych velkych svalov jato¢ného tela
(Brackebusch etal., 1991). Z vyskumnych pric je
zname, Ze miso krav je bohatSie na intramuskuldrny
tuk. Pdlenik a Palanské (1984) udavaji jeho
priemerny obsah 5,03 g/100 g v m. longissimus dorsi
u slovenského strakatého plemena.

Cielom prace bolo porovnat niektoré kvalitativne
vlastnosti intramuskularneho tuku jato¢nych krav
u dvoch technologicky i nutri¢ne vyznamnych svalov.

MATERIAL A METODA

V pokuse sme pouzili desal krav Ciernostrakatého
niZinného plemena vyradenych z dalSicho chovu z G¢e-
lového hospodarstva VUZV v Nitre. Ich Zivd hmotnost
pred zabitim bola v rozpiti 500 az 550 kg. Vo svaloch
longissimus thoracis a semimembranosus sme 48 hodin
po porizke stanovili obsah cholesterolu a tuku a sklad-
bu mastnych kyselin. Obsah intramuskuldrneho tuku
sme stanovili v suchom zbytku po stanoveni obsahu
vody $tandardnou metédou (STN 57 0185).

K stanoveniu spektra mastnych kyselin sa vzorky
zhomogenizovali a tuk sa extrahoval s petroléterom ob-
vyklym spdsobom. Mastné kyseliny extrahovaného tu-
ku boli prevedené na metylestery alkalickou transme-
tylaciou podla upravenej metodiky (Bannon et al.,
1992). Percentudlny obsah mastnych kyselin bol stanove-
ny plynovou chromatografickou analyzou metylesterov
na pristroji PACKARD, model 419 za tychto podmie-
nok: pouZila sa sklenena koléna dlzky 2 m a vnitorné-
ho priemeru 2 mm s népliiou Chromosorp P zrnenia 60
aZ 80 mesh, obsahujicou 14 % Degs. Delenie prebie-
halo pri teplote 185 °C. Teplota nastreku z detektoro-
vaného bloku bola 250 °C. Ako nosny plyn bol pouZity
dusik s prietokom 23,5 ml/min. Mastné kyseliny sa sta-
novili za pouZitia plameinojodizaéného detektora. Jed-
notlivé mastné kyseliny sa vyhodnotili pocitacovym
programom NELSON ANALYTICAL. Zastipenie
mastnych kyselin je v tabulkdch uvedené v percentich
z ich celkovej sumy.

Zo zistenej skladby mastnych kyselin sme vy¢islili
dva indexy kvality tuku: index nenasytenosti tuku (7)),
ktory predstavuje pomer obsahu nenasytenych a nasy-
tenych mastnych kyselin (EMK, , 3/ZMKj), a index
nutri¢nej hodnoty tuku (/5), ¢o je pomer obsahu esen-
cidlnych mastnych kyselin a nasytenych mastnych ky-
selin (ZMK; 3/ZMK) (Bout et al,, 1990). Do siboru
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esencidlnych mastnych kyselin sme zahrnuli kyseliny
linolovi a linolénovi.

Cholesterol, vyextrahovany zmesou chloroform-me-
tanol, sa stanovil metédou na zaklade farebnej reakcie
s acetanhydridom a koncentrovanou kyselinou sirovou
(Liebermanova-Buchardova reakcia) kolorimetricky
(Horfiakova et al., 1974).

Zo ziskanych vysledkov boli vypocitané zakladné
varia¢no-Statistické hodnoty a rozdiely medzi vy3etro-
vanymi svalmi boli testované z-testom pri pouZiti prog-
ramu STATGRAPHICS.

VYSLEDKY A DISKUSIA

Ziskané vysledky st zhrnuté v tab. I a II. Co sa tyka
obsahu intramuskuldrneho tuku, zistili sme jeho vysSie
zastipenie v m. longissimus thoracis (3,90 g/100 g)
oproti m. semimembranosus (1,18 g/100 g) (P < 0,05).
V intramuskuldrnom tuku krdv boli identifikované
mastné kyseliny rddu C . aZ Cyy.5, s najvyS§im zasti-
penim kyseliny olejovej (43,17 %, resp. 42,71 %), pal-
mitovej (26,96 %, resp. 25,94 %) a stearovej (16,21 %,
resp. 17,89 %). Z esencidlnych mastnych kyselin boli
pritomné kyselina linolova (4,04 %, resp. 4,06 %)
a kyselina linolénova (1,24 %, resp. 0,43 %). Pritom-
nost kyseliny arachidonovej (Cyy.4) sme v tuku krav
nezistili, podobne ako sme ju v naSich predchadzaju-
cich pokusoch (Mojto et al.,, 1995) nezistili v intra-
muskuldrnom tuku jatocnych bykov c¢iernostrakatého
niZinného plemena. Z tab. I je tieZ vidiet, Ze m. longis-
simus thoracis v porovnani s m. semimembranosus je
chudobnejsi na kyselinu palmitoolejovi (Cyg.,) a na-
opak bohatsi na kyselinu linolénovii (C,g.3) a arachovi
(Cyp.0)- I napriek tymto rozdielom sme nezistili me-
dzisvalové rozdiely ani v indexe nenasytenosti tuku /;
(1,00, resp. 1,10), ani v indexe nutri¢nej hodnoty tuku
I, (0,10, resp. 0,09).

Nosal (1972) zistil v pokusoch na bykoch sloven-
ského strakatého plemena v m. semimembranosus
v porovnani s m. longissimus dorsi vyS$Sie zastipenie
kyselin olejovej, linolovej a linolénovej, ¢o mé opacny
charakter v porovnani s nasimi vysledkami zistenymi
u krav. Co sa tyka obsahu nasytenych mastnych kyse-
lin, su zistené vysledky zhodné, ked sme aj my u krav
zistili ich vys$Sie zastipenie v m. longissimus thoracis
(49,86 %) ako v m. semimembranosus (47,45 %).
V naSom pokuse na rozdiel od vysledkov, ktoré uvadza
Nosal (1972), neboli rozdiely medzi svalmi $tatistic-
ky vyznamné. Na medzisvalové rozdiely v zastipeni
jednotlivych mastnych kyselin upozoriiuji aj Okee-
fe a Welington (1968).

Obsah celkového cholesterolu zisteny u kréav (tab. I)
je u oboch sledovanych svalov vyrovnany (73,88, resp.
72,77 mg/100 g) a ¢&iselne zapada do rdmca hodnét, ktoré
uddvaji dalsi autori u jato¢nych bykov (Palanska et
al,, 1993; Cuboi etal., 1994; Mojto etal., 1995).
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1. Zastipenie mastnych kyselin a obsah celkového cholesterolu v intramuskuldrnom tuku — Percent contents of fatty acids and total

cholesterol content in intramuscular fat

Mastné kyseliny' (%) M. lrmgi.r;\‘imu.\‘ thoracis M. .\'emi:nembranu.ru.v st
x5 x& sz

C .00 kaprinova? 0,03 £ 0,01 0,03 £ 0,01

C\ laurova® 0,04 + 0,01 0,03 + 0,01

C\4, myristova® 2,08 £ 0,15 2,44 £ 0,08

Cy6: palmitova® 26,96 * 0,64 25,94 0,79

C 4.1 palmitoolejoval 1,39 0,10 512+0,20 + 4+
C,g Stearovd’ 16,21 0,74 17,89 £ 0,52

C\g. olejova® 43,17 £ 1,16 42,71 +0,86

C)., linolova® 4,04 +0,23 4,06 + 0,26

Cyg.3 linolénova'? 1,24 + 0,07 0,43 + 0,06 4+
Cyo arachoval! 4,11 0,16 0,86 + 0,09 4+
Cy;. behenova'? 032 + 0,04 021 +0,02

C,,., dokosadienova'? 0,16 = 0,01 0,19 + 0,01

Celkovy cholesterol'* (mg/100 g) 73,88 + 2,45 72,77 3,93

Intramuskularny tuk'S (g/100 g) 3,90 + 0,635 1,98 + 0,359 +

+ P <0,05; +++ P < 0,001

'fatty acids, “capric, lauric, *myristic, *palmitic, “palmitoleic, "stearic, *oleic, “linoleic, “linolenic, "arachidic, *behenic, '*docosadienic,

"total cholesterol, "*intramuscular fat

11. Subory a indexy mastnych kyselin v intramuskuldrnom tuku — Groups and indexes of fatty acids in intramuscular fat

N — M. lrmgiA\"_vimu.v thoracis M. xcmi'_nembrmm.rux .
xts; x sz

IMK, 49,86 + 0,90 47,45 + 0,88,

IMK, 44,67 £ 1,17 47,84 £ 0,84 +
IMK, 4,04 £ 0,23 4,06 £ 0,06 +++
IMK;, 1,245 £ 0,07 0,43 + 0,06 + 4+
I 1,01 + 0,04 1,10 + 0,03

I 0,10 £ 0,01 0,09 £ 0,01

+ P <005 +++ P <0001

IMK, — obsah nasytenych mastnych kyselin — saturated fatty acid content
IMK, - obsah monoénovych mastnych kyselin — monoenic fatty acid content

IMK; - obsah kyseliny linolovej — linoleic acid content
IMKj, - obsah kyseliny linolénovej — linolenic acid content

1, — index nenasytenosti tuku — fat nonsaturation index
I — index nutri¢nej hodnoty tuku — fat nutritive value index
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POCTY SOMATICKYCH BUNEK V KOZIM MLECE
A JEJICH VZTAH KE SLOZENI A VLASTNOSTEM MLEKA

SOMATIC CELL COUNTS IN GOAT MILK AND THEIR RELATION
TO MILK COMPOSITION AND PROPERTIES

S. Gajdisek, P. Jelinek, A. Hampl

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

ABSTRACT: Milk composition and properties were studied in 20 goats of the White Polled Short-wooled breed in the first
lactation from the 6th to 255th day in nine time intervals. Goat milk samples were examined for somatic cell counts
(Fossomatic and mastitis N-test) and the following properties were investigated at the same time: basic milk components (fat,
crude protein, lactose, ash), N-matters (true proteins, casein, whey proteins, nonprotein nitrogen, urea, ammonia), minerals
(Ca, Mg, total P, inorg. P, Na, K, Cl), physical and chemical properties (titratable acidity, pH, buffering capacity, electrical
conductivity) and rennetability and alcoholic stability as processing properties. Correlation analysis was used to assess the
relations of milk composition and properties to somatic cell (SC) counts. The results were grouped according to SC counts
into classes of 250,000 SC per 1 ml milk, means and variability of all values concerned were calculated for every class and
significance of differences in the means between the classes was tested. SC differential counts were determined after staining
microscopic preparations by Giemsa method. The assessment involved 146 milk samples in total from animals in which the
occurrence of acute mastitis was not demonstrated. SC counts varied in a wide range of 78,000 to 4,520,000 SC per 1 ml
milk with an average value of 860,947 (Tab. I). A mastitis N-test used for rapid diagnosis of secretory disorders in dairy
cows was verified at the same time. A statistically highly significant correlation (r = 0.56"*) was found out between SC
counts and N-test values (Tab. II). Samples with low N-test values exhibited high SC counts and vice versa. No relationship
was demonstrated between the lactation pattern and SC counts. Increased SC counts were occasionally observed in the 3rd
to 4th month of lactation, which could be partly due to transition to machine milking. Tab. III shows the values of correlation
coefficients for relations between SC counts and the characteristics under study. The classes from which the average values
against the preceding class are significantly different can be seen for the milk components and properties in Tab. IV.
A decrease in potassium content (r = -0. 17%) and in a K/Na ratio (» = -0.15%) was recorded for SC counts higher than 0.5. 100
per 1 ml goat milk. With SC counts higher than 0.75.10° lactose content is decreasing (r = —0.31*"), the ratio chlorides/lactose —
chlorine-sugar number is increasing (r = 0.16%), whey protein content is rising (r = 0.17") and there are significant variations
in casein, sodium and chloride contents. With SC counts higher than 1.10° there is a statistically significant decrease in goat
milk titratable acidity (r = —0.13") and alcohol number and significant variations in milk pH value and buffering capacity.
SC counts exceeding the limit 1.25.10° result in significant variations of average values in a majority of other N-matters
under observation, in an increase in ash content (r = 0.30™), in a decrease in inorganic phosphorus content (r = -0.42+%)
and its percentage in total phosphorus content (r = —0.38*"), in prolonged time of milk rennet clotting (» = 0.42*") and in
variations of specific weight. Total phosphorus content in milk is significantly decreasing (r = —0.15%) with SC counts higher
than 1.5.10° per 1 ml milk. Average values in the established classes are significantly different from the preceding classes
for fat, ammonia nitrogen, milk conductivity (r = —0.13"), calcium (r = -0.21*) and magnesium only when SC counts are
higher than 1.75 and/or 2.0.10° per 1 ml milk. To determine the percent representation of the SC groups in goat milk,
differential SC counts were informatively determined in 16 milk samples at various stages of lactation and with SC counts
ranging from 123,000 to 4.52.10° per 1 ml, out of which 10 samples had SC counts maximally up to 1.10° per 1 ml milk.
Polymorphonuclears showed the highest percent representation from 40 to 70% with peak in the 3rd to the 4th month of
lactation. Macrophage counts ranged between 10 and 20% without any apparent relation to lactation stage. Lymphocyte counts
were highest at the beginning of the period of observation (about 20%) and they were slightly decreasing to 5 to 7% until
the end of lactation. The representation of epithelial cells ranged from about 10 to 15% at the beginning of lactation, showing
a clear drop until the 2nd month of lactation, followed by a moderate increase to 15% since then until the end of the period
of observation. It was not possible to assess the relationship between the representation of the SC groups and total SC counts
due to a small number of randomly selected samples. Nevertheless, some statistically highly significant relations between
somatic cell counts and milk composition could be determined. The results document that with SC counts higher than 1.10°
per 1 ml milk significant variations in values of many basic components and properties of milk can occur in individual goat
milk samples, there are variations in the averages in the particular classes or the variability of the average is increasing. Therefore
we believe that hygienic requirements for goat milk to be processed should comprise the establishment of a limit value of SC counts
amounting to 1.10° per 1 ml for milk from individual animals and to 750,000 SC per 1 ml for bulk goat milk.

goat milk; somatic cells; composition and properties; relationship
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ABSTRAKT: U 20 koz plemene bila bezrohd kratkosrsta koza bylo v prib&hu prvni laktace (od 6. do 255. dne) sledovano
v 9 &asovych intervalech sloZeni a vlastnosti mléka. Vzorky mléka byly vySetieny na pocty somatickych bunék (Fossomatic
a N-test) a byly sledovany zikladni sloZky mléka (tuk, hrub4 bilkovina, lakt6za, popeloviny), dusikaté latky (Cisté bilkoviny,
kasein, syrovatkové bilkoviny, nebilkovinny dusik, mo¢ovina, amoniak), minerélni litky (Ca, Mg, celkovy P, anorganicky P,
Na, K, Cl), fyzikalni a chemické vlastnosti (titradni kyselost, pH, pufracni kapacita, elektrickd vodivost) a z technologickych
vlastnosti syfitelnost a alkoholova stabilita. Celkem byly vyhodnoceny vysledky analyz 146 vzorkit mléka od zvifat bez
klinickych pfiznaki mastitidy. Pocty somatickych bunék (SB) v 1 ml mléka kolisaly od 78 000 aZz do 4 520 000 v 1 ml
s pramérnou hodnotou 860 947. Pritkazné a vysoce priikazné negativni vztahy byly zjiStény mezi pottem SB a obsahem
laktozy, kaseinovym Cislem, obsahem anorganického i celkového P, Ca, titratni kyselosti, chlorcukrovym a alkoholovym
&islem. Priikazné a vysoce prikazné pozitivni vztahy byly zjistény k hodnotdm N-testu, obsahu popelovin, sérovych bilkovin,
vodivosti mléka a k dobé sraZeni mléka syfidlem. Podle poftu SB byly vzorky mléka rozdéleny do tiid po 250 000. Pri
po&tech SB nad 500 000 v 1 ml se zvySuje variabilita primérnych hodnot u koncentrace K a poméru K/Na. Pfi poctu SB
v intervalu mezi 750 000 a 1 000 000 v 1 ml se jiZ méni prikazné primérné hodnoty nebo se zvy3uje variabilita obsahu
laktozy, kaseinu, syrovitkovych bilkovin, Cl a kaseinového, resp. chlorcukrového &isla. Pfi poctech SB nad 1 000 000 v 1 ml
jsou jiZ u nékterych individudlnich vzorkid koziho mléka zmény ve sloZeni a vlastnostech tak vyrazné, Ze toto mléko by mélo

byt vylouceno z lidské vyZivy a ze zpracovini.

kozi mléko; somatické buiiky; sloZeni a vlastnosti; vzdjemné vztahy

UvVOD

Pocet somatickych bunék (SB), zji§tovany v mléce
jednotlivych zvitat, slouZi jako indikator zanétu mlécné
Zlazy. V kozim mléce od zdravych zvifat je pocet SB
v podstaté stejny jako v mléce krav se zdravou mléc-
nou zlazou (Dulin et al., 1983; Park et al.,, 1986)
nebo vy§§i (Lowenstein et al, 1980; Droke et
al., 1993). Rozdily ve zji§ténych poctech SB mohou byt
zpusobeny metodami pouZitymi ke stanoveni, ale také
rozdily v typu sekrece mléka. Apokrinni sekrece mléka
u koz je oproti merokrinni sekreci u krav divodem pfi-
tomnosti neleukotickych, buiikdim podobnych frag-
mentd v kozim mléce, které mohou zvySovat pocty SB.
Tyto fragmenty byly identifikovany jako cytoplazma-
tické ¢astice (Dulin et al., 1982) a jsou zahrnuty do
celkového poétu SB, pokud neni k jejich stanoveni
v kozim mléce pouzita vhodna, DNA specifickd, meto-
da(Dulin etal, 1982; Poutrel, Lerondelle,
1983).

Smésné mléko od vétsiho poctu zvifat z jednoho ne-
bo n&kolika dojeni je v podstaté nové zformovana su-
rovina, ktera se pfibliZuje priméru sloZeni a vlastnosti
mlék individuélnich. Na sloZeni a jakosti tohoto smés-
ného mléka se vedle obecné znamych Ciniteld (napf.
plemeno, vyZiva, zdravotni stav, stadium laktace) po-
dileji i dalsi faktory (pomér ranniho a vecerniho mléka,
celkovy zdravotni stav zvifat, ro¢ni doba, faktory tzce
souvisejici s vyZivou apod.) a v neposledni fadé také
lidsky faktor, rozhodujici napf. o tom, zda do smésné-
ho mléka pfichazi jen mléko od zdravych zvifat, na
jaké drovni je hygiena ziskdvéni a oSetfovani mléka po
nadojeni apod. Teprve sloZeni, vlastnosti a jakost smés-
ného mléka rozhoduji o jeho vhodnosti ke zpracovani
pro potravindiské tcely. Proto jsou u smésného mléka
stanovovany hrani¢ni hodnoty sloZeni a jakosti, kdy je
moZné je§té predpokladat bezrizikovou zpracovatelnost
mléka. Hrani¢ni hodnoty poctu SB pro smésné kravské
mléko podle CSN 57 0529 jsou u vybérové tfidy jakosti
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300 000 a pro mléko ostatnich jakostnich tfid 400 000
v 1 ml mléka. Obdobné hrani¢ni hodnoty jsou uplatiio-
vany pro smésné kravské mléko ve vSech mlékaisky
vyspélych statech. Mezni hodnoty poctu SB pro kozi
mléko nejsou zatim jednozna¢né stanoveny. U smésné-
ho koziho mléka je v né€kterych stitech uplatiiovdna
mezni hodnota 1.10° SB v 1 ml mléka (Lowenstein
etal.,, 1980; Hinckley, 1991; Droke etal., 1993),
limit poftu SB vSak neni uveden napf. ani ve fran-
couzské normé (Guthmann, 1994). V naSich poza-
davcich na smésné kozi mléko byla stanovena hrani¢ni
hodnota pouze 650 000 SB v 1 ml a pro individualni
mléko 750000 v 1 ml (Kolektiv, 1991). Pozadavek
stanoveni optimalnich meznich hodnot poétu SB pro
kozi a ov¢i mléko jednoznacné vyplynul z jednani me-
zinarodni konference ,,Somatic cells and milk of small
ruminants®, organizované v roce 1994 v Itdlii.

U smésného kravského mléka byla mezni hodnota
stanovena nejen na zdkladé vySetfeni znacného poctu
vzorki mléka od zdravych dojnic, ale i na zdkladé stu-
dii zmén jeho sloZeni a vlastnosti v zavislosti na zvy-
Sujicim se poctu SB. U koziho mléka byl velky pocet
praci vénovan porovndvani metod na stanoveni SB
a jejich identifikaci (Dulin etal., 1982; Poutrell,
Lerondelle, 1983 aj.), mnohem méné praci viak
bylo vénovano studiu vzdjemnych vztah poctu SB ke
sloZeni a vlastnostem mléka (Lowenstein et al.,
1980; Park, Humprey, 1986; Park, 1991).
I mezni, béZné pouzivanou hrani¢ni hodnotu poctu SB
1.10% v 1 ml koziho mléka vak povazuje Hinckley
(1990) za diskriminujici na zakladé vySetfeni 560 vzor-
ki smésného koziho mléka, ponévadZ ve vzorcich mlé-
ka se zvySenymi poéty SB, které pochazelo od zvifat
mezi prvnim a Sestym mésicem laktace, neprokazal ve
vétSiné piipadt piiznaky mastitid. S roz§ifovanim cho-
vu koz a zpracovani koziho mléka v poslednich letech
zacala byt i u nas této problematice vénovdna pozor-
nost(Gajdusek etal, 1992; Jelinek etal., 1994;
Hanus etal., 1995).
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Vzhledem k uvedenym skute¢nostem je cilem této
prace detailnéji analyzovat sloZeni a vlastnosti indivi-
dudlnich vzorku koziho mléka odebiraného v pribéhu
laktace, zjistit vzdjemné vztahy mezi pocty SB a sledo-
vanymi kritérii a posoudit zmény variability primér-
nych hodnot sledovanych kritérii v zavislosti na rostou-
cim po&tu SB.

MATERIAL A METODA

Pokus byl realizovdn u vzorki mléka od 20 zvifat
na prvé laktaci plemene bild bezroha krétkosrstd koza,
odebiranych od $estého dne po porodu, kdy je moZné
kozi mléko pouZivat ke zpracovani, do 255. dne laktace
v deviti ¢asovych intervalech. Porody probéhly v roz-
mezi Ginora a bfezna. Kozy byly dojeny dvakrat denné
rucné a od kvétna pomoci strojniho zafizeni.

Jarni krmnéd ddvka sestdvala z téchto komponent:
luéni a vojté8kové seno, jecna a hrachova slama, pse-
ni¢ny §rot, fepa, mineralni a vitaminové dopliiky. Letni
krmna davka byla sloZena ze zelené pice, sena, pSenic-
ného $rotu a minerdlnich doplitkii a podzimni krmna
davka z fepnych skrojka, sena, slamy, Srotu a minerdl-
nich dopliiki. V pribéhu celého pokusu byly kozy
v dobrém vyzZivném stavu.

Vzorky koziho mléka byly po odbéru vychlazeny na
teplotu pod 10 °C a do péti hodin laboratorné zpraco-
vany. Pocet SB byl urovan na pfistroji Fossomatic
a soucasné bylo provadéno hodnoceni N-testem. Ze za-
kladnich komponent byly na pfistroji Multispek stano-
veny hruba bilkovina, tuk a laktéza. Z bilkovinnych
dusikatych latek byly na pfistroji Pro Milk stanoveny
Cisté bilkoviny, kasein a syrovatkové bilkoviny a bylo
vypoéteno kaseinové Cislo. Z nebilkovinnych dusika-
tych latek byl mikrokjeldahlovou metodou stanoven
celkovy obsah nebilkovinného dusiku (NPN) a spek-
trofotometricky obsah moc¢ovinového a amoniakalniho
dusiku a byl vypocten jejich procentudlni podil z NPN.
Z mineralnich liatek byly kromé popelovin zjiStovany
na pristroji Atomspek obsahy Ca, Mg, Na a K, titratné
obsah ClI a kolorimetricky mnozstvi celkového a anor-
ganického P a byl vypoCten procentuélni podil anorga-
nického P z celkového P. Z fyzikalnich a chemickych
vlastnosti byla zjiSfovdna mérnd hmotnost, titracni ky-
selost, pH, pufraéni kapacita a elektrickd vodivost
a z technologickych vlastnosti syfitelnost a alkoholova
stabilita. Syfitelnost byla vyjadiovdna dobou srdZeni
mléka pfi teploté 35 °C za pouZiti tekutého syfidla
o aktivité¢ 1 : 10 000 (Laktochym), zfedéného tak, aby
pramérna doba srazeni byla kolem 60 sekund. Alko-
holova stabilita byla vyjadfovana alkoholovym Cislem,
tj. spotiebou 96% neutralizovaného etanolu pridaného
k 5 ml mléka do vytvofeni zfetelné sraZeniny.

KaZdy soubor byl vyhodnocen varia¢né-statisticky
a byla testovana normalita rozdéleni. Pro kaZzdou ze
sledovanych sloZek a vlastnosti koziho mléka je uveden
primér a minimélni a maximélni naméfené hodnoty.
Vzijemné vztahy nezavisle proménnych hodnot sloZeni
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a vlastnosti mléka k poctu SB byly hodnoceny regresni
a korela¢ni analyzou pro polynom 1. stupné a vyznam-
nost korelaéniho koeficientu byla testovdna F-testem.
V prehledech nejsou uvedeny u korelacnich koeficien-
tl vypoctené hodnoty statistické vyznamnosti, ale pou-
ze hladiny vyznamnosti. Podle poctu SB byly vysledky
rozdéleny do tiid po 250 000 SB v 1 ml koziho mléka
a pro kaZdou tiéidu byly vypocitany pruméry a variabi-
lita u v8ech sledovanych hodnot a byla testovana pri-
kaznost rozdild primérd mezi jednotlivymi tfidami (-
-test).

Kvalitativni hodnoceni bunécného obsahu koziho
mléka a stanoveni diferencidlniho poctu SB bylo pro-
vedeno po obarveni mikroskopickych prepariti podle
May-Griinwald-Giemsy (Kolektiv, 1975).

VYSLEDKY A DISKUSE

Do hodnoceni bylo zahrnuto celkem 146 vzorka ko-
ziho mléka. Pocty SB kolisaly v jednotlivych vzorcich
ve velkém rozpéti od 78 000 aZ do 4 520 000 SB v 1 ml
mléka s primérnou hodnotou 860 947. Do hrani¢nich
hodnot poctu SB, uplatiovanych v naSich poZadavcich,
tj. 650 000 SB v 1 ml, pfipadalo pouze 53 % vzorkd,
do poctu SB 750 000 v 1 ml 63 % a do poétu 1.10° SB
v 1 ml pak 75 % vzorku (tab. I). Ani pii vy$Sich po¢-
tech SB v mléce nebyly vSak u pfislu§nych zvifat za-
znamendny klinické pfiznaky mastitidy.

Mastitis testy, pouZivané pro rychlou diagnostiku
sekrecnich poruch mlééné Zlazy u dojnic, byly ovéio-
vény i pro rychlé zjistovani zvySeného poctu SB v ko-
zim mléce (Poutrel, Lerondelle, 1983). Mezi
poéty SB a hodnotami mastitis N-testu jsme zjistili sta-
tisticky vysoce pritkaznou zavislost (r = 0,56*%). Pre-
sto, Ze obé metody reaguji DNA specificky, byly u fa-
dy vzorki zjiStovéany rozdily, jak je patrné z tab. II. Ve
vzorcich s nizkymi hodnotami N-testu byly zjiStény
vysoké podty SB a naopak. Ve vzorku mléka s hodno-
tami N-testu 0 bylo prokazano az 1,5.10° SB v 1 ml
a naopak u vzorka mléka s hodnotou N-testu 4 byl zjis-
tén minimélni pofet SB — pouze 113 000 v 1 ml mléka.
Tyto rozdily mezi intenzitou mastitis testd a stanove-
nymi pocty SB byly publikovany jiZ v drivéjsich letech
v fadé praci nejen u kravského mléka (cit. Neuman,
1966), ale také u mléka koziho (Hanu§ et al., 1995).

V naSich vysledcich nebyla prokdzana zadna souvis-
lost mezi prub&hem laktace a poéty SB. ZvySené podty
SB byly prechodné zjistoviny ve tfetim aZ étvrtém mé-
sici laktace, coZ mohlo &istedné souviset s pfechodem
na strojni dojeni. Obdobné zmény poctu SB v pribé&hu
laktace byly v§ak pozorovany i jinymi autory (Dulin
etal, 1983; Hinckley, 1991; Droke etal., 1993).

Vypoétené hodnoty koreladnich koeficienti mezi
pocty SB a sledovanymi ukazateli jsou uvedeny v tab. III.
Priikazné a vysoce prikazné negativni vztahy byly zjis-
tény mezi poctem SB a obsahem laktézy, kaseinovym
Cislem, obsahem anorganického i celkového fosforu,
pomérem obsahu anorganického fosforu k obsahu cel-
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I. Rozdé&leni vzorki koziho miéka podle poftu somatickych bung€k — Classification of goat milk samples according to somatic cell (SC)

counts
SO m:; _%Biwﬂ Cetnost® Kumulativni Zetnost*

0 1 n rel. %
1 0,00-0,25 24 24 16,4
2 0,25-0,50 48 72 493
3 0,50-0,75 20 92 63,0
4 0,75-1,00 18 110 753
S 1,00-1,25 12 122 83,6
6 1,25-1,50 4 126 86,3
7 1,50-1,75 3 129 88,4
8 1,75-2,00 3 132 90,4
9 2,00-2,25 2 134 91,8
10 2,25-2,50 3 137 93,8
1 2,50-2,75 0 137 93,8
12 2,75-3,00 2 139 95,2
13 3,00-3,25 4 143 97,9
14 3,25-3,50 0 143 97.9
15 3,50-3,75 1 144 98,6
16 3,75-4,00 0 144 98,6
17 4,00-4,25 0 144 98,6
18 4,25-4,50 1 145 99,3

19 4,50-4,75 1 146 100

'class, 2SC counts. 10 from-to, *fi q Y, 4 lative freq y

1. Pocty somatickych bunk v 1 ml miéka podle tiid N-testu — Somatic cell counts per 1 ml milk according to N-test classes

(z‘;:’?;l v:gflf ‘;2 Primér® Medidn* Ge;:;:;ggky S;i:ﬁ::}.ﬂ Minimum Maximum
0 10 499,875 311,000 350,980 468,773 78,000 1 513.000
| 45 350,432 312,500 314,939 149,245 144,000 676,000
2 28 671,478 476,500 631,426 496,537 201,000 2 329,000
3 31 692,307 703,000 650,900 419,114 123,000 1 771,000
4 32 2 007,850 " 1.942,000 1 563,110 1 204,400 113,000 4 520,000

3 4 . 5 . 6 . .
'N-test (class), Znumber of samples, “average, “median, “geometric mean, “standard deviation

kového fosforu, obsahem vépniku, drasliku, pomérem
K/Na, titracni kyselosti mléka a alkoholovym cislem.
Prikazné a vysoce priukazné pozitivni vztahy byly zji§-
tény k obsahu sérovych bilkovin a popelovin, chlor-
cukrovému C¢islu, elektrické vodivosti a dobé sraZeni
mléka syfidlem.

V tab. IV jsou u sledovanych sloZek a vlastnosti ko-
ziho mléka uvedeny kromé priméru a minimdlnich
a maximalnich hodnot také tfidy, od kterych jsou pri-
mérné hodnoty oproti pfedchozi tiidé prikazné rozdil-
né. Pfi poctech SB vysSich nez 0,5.106 v 1 ml koziho
mléka dochazi k poklesu obsahu drasliku (r = -0,17%)
a poméru K/Na (r = -0,15%). Pfi poétech SB nad
0,75.10° kles4 obsah laktézy (r = —0,31**), zvy3uje se
pomér chloridy/lakt6za — chlorcukrové &islo (r = 0,16%),
zvySuje se obsah syrovitkovych bilkovin (r = 0,17%)
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a dochdazi k prikaznym zménam obsahu kaseinu, sodi-
ku a chlorida. Pfi poctech SB nad 1.10% klesd statistic-
ky prikazné titra&ni kyselost mléka (r = —-0,13%) a al-
koholové &islo (r = —0,17%) a dochazi k prikaznym
zménam pH mléka a jeho pufracni kapacity. Pii poc-
tech SB nad hranici 1,25.10° pak dochézi k prikaznym
zméndm primérnych hodnot u vétSiny ostatnich sledo-
vanych dusikatych litek, ke zvySovani obsahu popelo-
vin (r = 0,30""), k poklesu obsahu anorganického fosforu
(r=-0,42"%) a jeho procentudlniho podilu z celkového
obsahu fosforu (r = -0,38*%), prodluzovani doby sraze-
ni mléka syfidlem (r= 0,42*%) a zménam m&rné hmot-
nosti. Celkovy obsah fosforu v mléce se prikazné sni-
uje (r = =0,15") pfi poétech SB nad 1,5.10° v I ml
mléka. Pouze u tuku, amoniakalniho dusiku, vodivosti
mléka (r = -0,13"), véapniku (r = -0,21%) a hoiciku se
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I1I. Vzdjemné vztahy mezi polty somatickych bun€k a sloZenim
a vlastnostmi koziho mléka hodnocené korelatnim koeficientem —
Relationships between somatic cells counts and the composition and
properties of goat milk assessed by correlation coefficient

%
Sledovana slozka' kI::thecli:;l:§5
Zikladni slozky mléka?

Tuk? (%) -0,10
Hruba bilkovina* (%) -0,02
Laktéza® (%) 0,31
Popeloviny® (%) 0,30""
Dusikaté latky’

Cista bilkovina® (%) 0,09
Kasein” (%) 0,04
Sérové bilkoviny'? (%) 0,17
Kaseinové &islo!! (rel. %) -0,16*
Nebilkovinny dusik'? (mmol.I") -0,04
Mocovinovy dusik!® (NPN) (mmol.I"") -0,08
Amoniakilni ddsik'* (mmolL.I™") 0,11
Podil mocovinového N z NPN'3 (rel. %) -0,10
Podil amoniakélniho N z NPN'®  (rel. %) 0,12
Minerdlni litky'?

Vipnik!'® (mmol.I"") -0,21*
Horéik!? (mmol.I™") 0,03
Sodik?" (mmol.I"}) 0,07
Draslik?! (mmol.I™") -0,17*
Pomér?? K/Na -0,15%
Celkovy fosfor?? (mmol.I"") -0,15*
Anorganicky fosfor* (mmol.I"!) -0,42**
b o | 0
Chloridy?® (mmol.1"") 0,11
Chlorcukrové &islo®’ 0,16*
Vlastnosti mléka®®

Titraéni kyselost? (°SH) -0,13*
pH 0,03
Pufraéni kapacita® (mmol.I"") -0,02
Mé&rn4 hmotnost®! (g.cm™) -0,11
Vodivost®? (S.m™) 0,13*
Syfitelnost miéka™ (s) 0,457
Alkoholové &islo™ (ml/5 ml) -0,17*

*P<0,0s " P<0,01
‘comgonem under study, %pasic milk components, 3fat, ‘crude pro-
tein, *lactose, “ash, "N-matters, ®true protein, “casein, “serum pro-
teins, ''casein number, 12nonprotﬁin nitrogen, Burea nitrogen,
*ammonia nitrogen, Burea N Froporlion in NPN, "®ammonia N
g{oponion in 2I\gPN. l7;l":inel':xls, Hcalcium, ;:magnesium. 2‘)sv)dium.
potassium, ““ratio, ““total phosphorus, ““inorganic phosphorus,
2"‘inorg:mic P proportion in total P, chlorides, 7chlorinc—sugar
number, 2*milk properties, Pitratable acidity, mbuffering capacity,
"speciﬁc weight, 32conductivity, Bmilk rennetability, Halcohol
number, **correlation coefficient
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prumérné hodnoty ve stanovenych t¥idach prikazné lisi
od hodnot v pfedchozich tfidach az pfi poctech SB vys-
Sich nez 1,75, resp. 2,0.10® v 1 ml mléka.

Vedle celkového pottu SB hraje v diagnostice sek-
re¢nich poruch mlé&né Zlazy vyznamnou roli i jejich
kvalitativni rozpocet. Pro zjiSténi procentudlniho za-
stoupeni jednotlivych druhti SB v kozim mléce bylo
informativné vySetfeno 16 vzorka mléka v rizném sta-
diu laktace a s po¢ty SB od 123 000 aZ po 4,52.]06
v 1 ml, z toho 10 vzorkd bylo s pocty SB do 1.10°
v 1 ml mléka. Nejvyssi procentudlni zastoupeni vyka-
zovaly polymorfonukleéry, a sice od 40 do 70 % s ma-
ximem ve tfetim a ¢tvrtém mésici laktace. PocCet mak-
rofagh kolisal mezi 10 a 20 % bez zjevné zédvislosti na
stadiu laktace. Pocet lymfocytt byl nejvy$si na pocétku
sledovaného obdobi (kolem 20 %) a az do konce lak-
tace mirné klesal na 5 aZ 7 %. Zastoupeni epitelidlnich
bunék se v pocatcich laktace pohybovalo kolem 10 az
15 % s vyraznym poklesem do druhého mésice laktace
a od této doby aZ do konce sledovaného obdobi se je-
jich procentudlni zastoupeni opét mirné zvySovalo aZ
na 15 %. Podobné vysledky uvadéji i Droke et al.
(1993), ale vzhledem k malému poctu nihodné vybra-
nych vzorki nelze nase vysledky zobeciiovat. Presto
byly zjistény nékteré, i pii malém poctu piipadu statis-
ticky vysoce prukazné, vztahy mezi zastoupenim soma-
tickych bunék a slozenim mléka. Se zvySujicimi
se poCty polymorfonukledrt klesa obsah kaseinu (r =
-0,68™) a celkovy obsah fosforu (r =-0,64**) a se
zvySujicim se procentualnim zastoupenim lymfocyti
klesd obsah drasliku (r = —0,65™) a sniZuje se také
pomér K/Na (r = -0,68*).

ZAVER

V individudlnich vzorcich koziho mléka se pii poc-
tech SB nad 1.10% v 1 ml Jiz vyznamné méni hodnoty
u fady zakladnich sloZek a vlastnosti mléka. Méni se
praméry v jednotlivych zvolenych tiidéch nebo se zvy-
Suje variabilita pruméru. Proto se domnivame, Ze ve
veterinarnich hygienickych pozZadavcich na kozi mléko
uréené ke zpracovdni by méla byt stanovena hrani¢ni
hodnota poctu SB pro mléko od jednotlivych zvifat
1.10°v I mla pro smésné kozi mléko hrani¢ni hodnota
750 000 SB v 1 ml, pokud bude poet SB stanoven na
pristroji Fossomatic nebo jinym, DNA specifickym po-
stupem. Ve smésném kozim mléce s primérnymi pocty
SB kolem hodnoty 750 000 v 1 ml je nutné jiz pfedpo-
kladat i pfitomnost mléka s vyrazné vy$§imi pocty SB
a zménénym sloZenim. Vzhledem k malému poctu hod-
nocenych zvifat a vzorka bude nutné nase sledovani
roz§ifit, domnivdme se v8ak, Ze pro zajiSténi bezriziko-
vé zpracovatelnosti koziho mléka pro lidskou vyZivu
by nebylo vhodné uvaZovat s vy$§imi hrani¢nimi hod-
notami.
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IV. Variabilita sledovanych sloZek a vlastnosti koziho miéka n jejich zmény v zivislosti na poétu somatickych bun&k — Variability of goat

=

b

milk components and properties studied and their as d g upon somatic cell counts

Sledovana slozka' pm;;ér” e -Vmﬂénf §li‘¢’1 pgr:l;:: esg%é:ylf)s
min max

Zakladni slozky mléka?
Tuk? (%) 3,94 2,06 735 1,75
Hrubi bilkovina* (%) 2,95 2,01 3,86 1,25
Lakt6za® (%) 4,50 3,90 525 0,75
Popeloviny® (%) 0,80 0,60 1,05 1,25
Dusikaté latky’
Cisti bilkovina® (%) 2,80 1,87 3,62 0,75
Kasein® @) 2,00 1,53 298 075
Sérové bilkoviny'? (%) 0,71 0,38 1,04 0,75
Kaseinové &islo!! (rel. %) 74,66 66,2 84,2 1,25
Nebilkovinny dusik'? (mmol.I") 31,52 19,1 54,5 1,25
Mogovinovy dusik'? (NPN) (mmol.I"") 16,80 36 38,5 1,25
Amoniakalni dusik'* (mmol.I") 1,96 0,1 58 2,00
Podil mocovinového N z NPN'? (rel. %) 51,47 15,7 92,0 1,25
Podil amoniakélniho N z NPN'® (rel. %) 6,52 0,1 16,4 2,00
Minerdlni litky'?
Vipnik'® (mmol.I"") 44,53 320 62,0 2,00
Hoitik ' (mmol.I"!) 4,69 32 7.9 2,00
Sodik*" (mmol.I™") 26,66 18,6 483 0,75
Draslik?! (mmol.I"") 37,09 15,2 55,0 0,50
Pomé&r?? K/Na 1,45 0,7 2,6 0,50
Celkovy fosfor?® (mmol.I"") 28,64 242 338 1,50
Anorganicky fosfor?* (mmol.I") 18,76 70 33,2 1,25
Podil anorganického P z celkového P? (rel. %) 65,77 25,3 98,2 1,25
Chloridy?® (mmol.I") 33,80 11,4 60,3 0,75
Chlorcukrové islo®” 2,68 0,9 4,7 0,75
Vlastnosti mléka®®
Titradni kyselost*” (°SH) 5,66 3.6 7,6 1,00
pH 6,78 6,57 7,16 1.00
Pufra&ni kapacita® (mmol.I"") 0,017 0,009 0,025 1,00
Mérmni hmotnost®' (g.cm™) 1,0309 1,027 1,0359 1,25
Vodivost® (S.m™) 0,567 0,41 0,71 1,75
Syfitelnost mléka®? (s) 26,02 13 115 1,25
Alkoholové &islo™* (ml/5 ml) 2,36 1,1 43 1,00

For 1-34 see Tab. III; ° nvernge, 3yariation interval,
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FROM THE SPHERE OF SCIENCE

XVI INTERNATIONAL SYMPOSIUM OF ANIMAL PHYSIOLOGY

XVI International Symposium of Animal Physiology was held in TteSt, South Moravia (Czech Republic)
22.-24. 11. 1995. Symposium of Animal Physiology is organized every other year in cooperation of the Institute
of Animal Physiology and Genetics in Prague and Institute of Animal Physiology in KoSice. The meeting covered
different topics of animal physiology, nutrition and reproduction. Contributions were presented in main lectures
and different poster sessions. Official languages were Czech, Slovak and English. Any requests dealing with the
Symposium will be solved by the Organizing Committee:

Dr. J. Simiinek

Institute of Animal Physiology and Genetics
104 00 Prague 10- Uhfinéves, Czech Republic
tel.: .42 2 67 71 17 31, fax: .42 2 67 71 08 03

HISTOLOGICAL CHANGES IN THE HYPOTHALAMUS AND EPENDYMA OF THE THIRD
VENTRICLE OF THE BRAIN IN SHEEP AFTER SUPEROVULATION

A. Stanikovi, B. Pastorova, M. Molnarova, V. Elias, J. Varady
University of Veterinary Medicine, Department of Physiology, KoSice, Slovak Republic

In the present study the authors followed the changes in the neurosecretion in the hypothalamus and ependyma
of the third ventricle of the brain and the observation of changes in the volume of cell nuclei of neurons nucl.
supraopticus, nucl. ventromedialis and nucl. tuberomamillaris in sheep after hormone stimulation during estrus.
They were synchronized with Agelin and hormonally stimulated with serum gonadotrophin and Antisergon. The
ependymal lining of cerebral samples was carried out by traditional histological methods. Karyometric analysis
was carried out at a magnification of 3000. 200 cells of one sample were measured. In hypothalamus the neurose-
cretory structures are slightly stimulated to the increased neurosecretion production after hormonal influence. The
evaluation of karyometric analysis, i.e. the changes in the volumes of hypothalamic nuclei observed, is in
correlation with neurosecretion. The ependyma in anestrus is monolayer, cubic up to cylindrical. After hormonal
stimulation its infundibular area of local proliferation of tanycyte ependyma occurs in recessus infundibuli.
Ependymocytes desquamate and release themselves into the cerebrospinal fluid.

HISTOCHEMICAL ACTIVITY IN SHEEP OVARY AFTER SYNCHRONIZATION
AND SUPEROVULATION

V. Elia3', L. Kolodzieyski’, J. Halagan', A. Stanikova', B. Pastorova', J. Varady', D. Sopkova!

lUniversiry of Veterinary Medicine, Department of Physiology, KoSice, Slovak Republic
2Universi[y of Veterinary Medicine, Department of Pathological Anatomy, Kosice, Slovak Republic

The use of qualitative histochemical methods was aimed at the observation of changes in the activities of
alkaline phosphatase — ALP, acid phosphatase — AP, nonspecific esterase — NE, adenosine triphosphatase — ATP,
and 5’-nucleotidase-5’N in the sheep ovary after synchronization with Agelin sponges and hormonal stimulation
with Folicotropin at a total dose of 24 and 30 mg FSH. The activity of given enzymes was subjectively evaluated
in the wall of tertiary follicles and corpus luteum. The changes observed in the activity of AP, NE in the follicular
wall are expected to indicate the changes corrected with atretic processes in the wall of tertiary follicles in
experimental sheep.

THE EFFECT OF HORMONAL PREPARATIONS ON THE CATECHOLAMINERGIC SYSTEM
OF THE HYPOTHALAMO-HYPOPHYSEAL STRUCTURES

B. Pastorova, A. Stanikova, V. Elias§, J. Varady

University of Veterinary Medicine, Department of Physiology, Kosice, Slovak Republic

The influence of superovulatory hormonal preparations (PMSG and FSH) on the levels of catecholamine in
the regions of hypothalamus (area preoptica, eminentia mediana, corpus mamillare) and blood plasma were
investigated employing a radioenzymatic method. The administration of hormone preparations resulted in statis-
tical changes in catecholamine levels in studied areas of the sheep hypothalamus. Application of FSH had
a pronounced effect on changes in plasma catecholamine in the ovulation.
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LIGNOCELLULOSE MATERIALS IN DIET OF THE SHEEP
Z. Zelenakova, J. Varady

University of Veterinary Medicine, Department of Comparative and Pathological Physiology, KoSice, Slovak
Republic

The aim of this research was to determine the effect of the treated wood sawdust included in the diets fed to
sheep on some representative rumen microorganisms and VFA production. The results showed that numbers of
Lactobacillus sp., total bacteria and protozoa were lower in animals fed the diet with 20% treated beech sawdust.
The numbers of Enterobacterium sp. and Streptococcus sp. in control and experimental animals were not different.
The total VFA, propionate and butyrate had a tendency to be higher and acetate lower in animals fed the diet
with 20% sawdust.

SOME FACTORS INFLUENCING THE SUPEROVULATION STIMULATIONS OF EWES
M. Molniarova, J. Arendarcik, P. Molnar, A. Stanikova, B. Pastorova, J. Varady, V. Elias

University of Veterinary Medicine, Department of Comparative and Pathological Physiology, Kosice, Slovak
Republic

Ewes of the Merino breed do not produce as strong anestrus as other breeds and the mean number of ovulations
was higher after stimulation with PMSG than in ewes of Wallachian or Tsigai breed. The Merino breed is sensitive
to superovulation but varies considerably with individual sheep, because synchronization and consequent stimu-
lation depend on the state of the ovary in the time of treatment.

METABOLIC PROFILE IN KIDS
V. Kroupova, J. Triavnicek, J. Kursa, P. Kratochvil
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

Rectal temperature and 15 blood values were estimated in male goat kids with rations of bovine milk with
grain mixture and up to the age of 11 weeks. The average temperature was 39.4 °C. A decrease in temperature
(39.1 °C) measured only in the morning in goat kids over the age of 8 weeks. Most of blood values differed from
the state in adult goats. There was a temporary decrease of hemoglobin (72 g.l_l) and packed cell volume
(0.27 l.l"') at the age of 3 and 4 weeks. Changes toward the adult status began at the age of 8 weeks in glycemia,
proteinemia, leukocytes count, activity of gama-glutamictransferase and alkaline phosphatase.

MORPHOLOGICAL AND BIOCHEMICAL CHANGES IN IODOPENIA IN CATTLE
P. Kratochvil, P. Jezdinsky, J. Kursa
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

Iodopenia in cows and the occurrence of goiter in newborn calves occur in the present time. In 168 calves with
goiter, the weight of thyreoidea increased 4.8 times (& 81 — max. 720 g) compared with the normal state at the
age up to 5 weeks (@ 16.7 + 8.4 g). In iodopenia, the level of I in milk decreased to 22.3 £ 6.5 ug.l". The content
of T3 and T, in cow’s blood did not change but remained stable. Only pregnant heifer’s blood T5 and T, decreased
significantly. In calves with goiter, the level of Tj reached 8.4 nmol.I™!. Iodopenia in cows was often connected
with the lack of energy and vitamins verified by changes in cholesterol and vitamin A level in the blood.

METABOLIC PROFILE IN SPORT HORSES
J. Travnicek, V. Kroupova, P. Jezdinsky
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

Blood parameters were estimated in stud horses (N = 6) during the course of training (January—-November) and
in mares (N = 6). The training influenced the increase of hemoglobin from 145.8 to 158.6 g.l'l, leucocytes
(6.3-7.5 G.I""), ALP (1.92-3.38 pkat.I™!), Ca (2.56-3.35 mmol.l’r). Mg (0.61-0.89 mmol.I"!) and the decrease
of total protein from 64.9 to 49.7 g.l"l and carotens from 589.3 to 87.2 p.g.l"l. The average values of packed cell
volume were 0.43-0.48 11", glucose 3.6-4 mmol.l'l, urea 7-9.7 mmol.l", GMT 0.44-0.48 ukat.l'l, cholesterol
2.2-2.41 mmolL.I"! and P 1.07-1.24 mmol.I"! and phagocyte activity of leucocytes 33.6%. The values of leuco-
cytes, phagocyte activity, total lipids and glucose of the mares were higher.
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ESTROGEN RECEPTORS IN SHEEP OVARY AND GRANULOSA CELLS IN VITRO
M. Tomének', Danielle Monniauxz, Claudine Pisselet3, Joel Fontaine*

|Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic
2INRA, PRMD, Nouzilly, France

The aim of the study was to identify estrogen receptors (ER) in sheep ovary and granulosa cells in vitro in
order to determine what autocrine-paracrine role, if any, the intraovarian estrogen has in sheep follicle develop-
ment and function. Using immunocytochemistry estrogen receptors were localized on ovarian cryo-sections as
well as on in vitro cultured granulosa cells. In sheep ovary ER were detected above the nuclei of germinal
epithelium, interstitial tissue and granulosa cells of antral follicles. Different patterns of ER labelling in vitro were
observed in rapidly growing small follicle (1-2 mm) granulosa cell cultures stimulated to proliferate with estradiol
and IGF-I and in large follicle (5-7 mm) granulosa cells with developed steroidogenesis. Based upon the findings
we speculate that ER expression in granulosa cells is a cell cycle linked and intra-ovarian estradiol/ER signalling
is associated both with follicular growth and differentiation.

OXYTOCIN AND CORTISOL IN THE RELATION TO THE CONDITIONS AN TYPE OF MILK
REMOVING

V. Tanéin, M. Uhrinéat, L.. Harcek, S. Mihina, J. Broudek

Research Institute of Animal Production, Nitra, Slovak Republic

Oxytocin and cortisol release in 3-7 primiparous cows during suckling and machine milking (MM) with and
without presence of calves. The process of adaptation to machine milking after 3—4 weeks suckling by calves was
examined as well. Oxytocin levels were the highest during normal conditions of MM and the lowest during the
first MM after removing of calves from cows. During suckling the oxytocin levels varied between the normal
MM and first MM but were higher than during MM in the presence of calves. The cortisol levels were higher
during normal MM than during suckling, but the highest levels were observed during the first MM. The oxytocin
and cortisol levels were influenced by conditions and type of milk removal.

THE EFFECT OF rBST ON THE BLOOD SERUM PHYSIOLOGICAL INDICES IN COWS
J. Siget, A. Sommer, P. Petrikovi¢

Research Institute of Animal Production, Nitra, Slovak Republic

The changes of hormones and some metabolic indices in blood serum of dairy cows on 6th, 7th, 8th day after
rBST application were studied. Cows (3 animals) were injected subcutan. 500 mg rBST 6 days before the
beginning of experiment. Five blood samples per cow/day were taken through catheters in vena jugularis, one of
them before and other four in two hour intervals after the feeding. During the whole trial all animals were fed
with the feed rations composed of corn silage and feed beet. On average, the concentration of endogenous BST
and free fatty acids rose by 2.03 ng/ml (P < 0.01) and 21-22% (P < 0.01) in treated animals compared with
controls ones (3 animals), respectively. TSH concentration rose statistically significantly by 0.47 ulU/I after the
rBST application.

THE STUDY OF THE FERMENTATION PROCESS IN CALF RUMENS
M. Svetlanska, E. Bencova, J. Szakics, J. Siget

Research Institute of Animal Production, Nitra, Slovak Republic

The effect of feed rations with full milk and different amounts of forage and concentrates (5 variants) on the
fermentation process and the dynamics of nutrient digestion in calf rumens were examined. The bulls of black
and white breed fistulas implanted in the rumen. During the period 3-14 weeks of the calf age, the concentrations
of FFA and N-NH; and pH were measured. The higher capability of fiber using and earlier development of the
rumen function were observed in calves during the period of nutrition changeover from milk to plants with
influencing rumen fermentation by the higher amount of hay and milk.
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THE EFFECT OF LOW TEMPERATURES ON PERFORMANCE AND PHYSIOLOGICAL
PARAMETERS OF DAIRY COWS

J. Brou(':ek', C. W. Aravez, Y. Nakanishi3, S. Mihinal, V. Tanéinl, M. Uhrinéat!

'Research Institute of Animal Production, Nitra, Slovak Republic
2Utah State University, Logan, UT, USA
3I(a,goshima University, Kagoschima-shi, Japan

The trial group of dairy cows was kept in an open free stall barn and the control group in a warm enclosed tie
stall barn. An average of minimum temperatures in the open barn was lowest during the eighth (-=19.4 °C) and
during the seventh out of twelve weeks of the experiment the averages below —10 °C were recorded. No significant
differences in the levels of cortisol between the trial and control groups were found. Average levels of cortisol
were slightly higher in the control group from the warm barn. We found no significant differences between the
groups in the catecholamines levels. The average noradrenaline and dopamine levels in the cows from the open
barn were slightly higher than in the cows from the warm barn. Adrenaline levels showed an opposite tendency,
they were higher in the cows from the warm barn. There were no significant differences in milk production, which
was gradually decreased in the course of lactation. We found that low temperatures down to —20 °C were not
stressful for dairy cows that are optimally fed and were not demonstrated by any significant changes in cortisol
and catecholamines levels and decrease in milk yield.

REAL POSSIBILITY OF MASTITIS DETECTION WITH REM TEST (RAPID ELECTRONIC
MASTITIS TEST)

P. Tongel

Research Institute of Animal Production, Nitra, Slovak Republic

The REM test was developed for mastitis monitoring in the herd by measuring milk electrical conductivity
from individual udder quarters before milking. The practical applicability of the REM test was evaluated on a farm
with the mastitis problem. Within the experiment a group of forty-five milked cows had been monitored weekly.
The reliability of REM test, accuracy of the milk samples collection by the milker from individual quarters, speed
the milker’s adaptation to the new activity, and time needed for collection were observed. The quarters signed by
REM test were separated and the influence on the score of SCC was observed. After that the diseased quarters
were cured and the score of SCC was observed again.

EFFECTS OF INTRAPORTAL ARGININE AND GLYCINE INFUSION ON RENAL FUNCTIONS
OF SHEEP FED LOW PROTEIN DIET

L. Leng', M. Szanyiova', T. Faix', A. Cirio®

Unstitute of Animal Physiology, Slovak Academy of Sciences, Kofice, Slovak Republic
2Veterinary Faculty, Department of Physiology, Montevideo, Uruguay

Intraportal infusion of arginine increased the urine flow rate, glomerular filtration rate, amount of urea excreted
and plasma urea level. There were no effects of glycine on renal functions. It is suggested that the synthesis of
urea from its precursor arginine in liver and its subsequent delivery to the kidney can be involved in the regulation
of dietary induced changes of renal filtration in sheep.

THE ENZYMATIC ACTIVITIES IN THE RENAL TISSUE OF SHEEP FED HIGH AND LOW
PROTEIN DIET

T. Faix, M. Szanyiova, L. Leng

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

We compared 21 enzymes in the various parts of kidney tissue of sheep fed high and low protein diet using
a histochemical approach. The differences in appearance and coloration were determined for these 4 enzymes:
Glucoso-6-phosphatase, alkaline phosphatase, aenosine triphosphatase and 5’-nucleotidase. The most striking
difference appeared in the case of 5’-nucleotidase. This enzyme was determined in cortex and in outer stripe of
outer medulla of sheep fed low protein diet while its presence could not confirmed be in kidneys of sheep fed
high protein diet.
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EFFECTS OF VASOPRESSIN ON MORPHOMETRIC PARAMETERS OF KIDNEYS IN GROWING
LAMBS

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

Long-term administration of dDAVP to young growing lambs resulted in a reduction of the cortex volume
while both the height and volume of medulla were larger. An increase in the size of medulla was mainly due to
changes in the dimensions of the outer medulla. The surface area of the renal pelvis was found to be enlarged by
29% in dDAVP treated lambs. Vasopressin induced changes in morphology of lamb kidneys could have a bene-
ficial effect on the renal recycling of urea.

DELIVERY OF PROTEIN TO ABOMASUM AND RENAL FUNCTIONS IN SHEEP
M. Szanyiova, T. Faix, L. Leng
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

Effect of direct abomasal administration of caseine hydrolysate on renal functions was investigated in sheep
fed low protein diet. Larger reabsoption of amino acids into portal system resulted in the increase in the urine
flow rate, glomerular filtration rate and excretions of urea, sodium, potassium, calcium and magnesium.

DEVELOPMENT OF LIPOGENESIS IN OMENTAL ADIPOSE TISSUE OF GOATS
J. Skarda, P. Krejéi

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

During preculture (2 h), lipogenesis in omental adipose tissue from older kids (30-35 days of age) was higher
than in perinatal kids (20-30 h after birth). In cultured explants (24 h) lipogenesis was increased by insulin,
decreased by hydrocortisone and bovine growth hormone in both groups of animals. The effectiveness of catecho-
lamines in lipogenesis inhibition was higher in adipose tissue of older kids than of perinatal ones. -

Supported by Grant No. 505/93/1251.

IS MAMMARY GLAND GROWTH A SUITABLE MODEL FOR TESTING ANTIANDROGENS?
J. Skardal, P. Krejéi l, D. Valikl, V. Va§ekl, M. Snochowski’

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-Uhf¥inéves,
Czech Republic
2Institute of Animal Physiology and Nutrition, Polish Academy of Sciences, Jablonna, Poland

Growth of mammary rudiment of young intact or adult castrated male mice (estimated from mammary whole
mount preparations) in response to injection of different steroid hormones is a suitable system for simultaneous
screening of antiandrogenic, synandrogenic and progestational activities of newly synthesized steroids. This test
may be performed simultaneously with antiandrogen test on accessory sex glands when animals of all treated
groups are injected suitable progestin e.g. norethindrone (20 pg per day for 15 days).

Supported by Grant No. 505/94/0009 GA CR.

EFFECT OF VEHICLE ON BIOLOGICAL ACTIVITIES OF STEROID HORMONES IN MOUSE
MALE ACCESSORY SEX GLANDS AND IN THE MAMMARY GLAND

J. Skarda, V. Vasek, D. Valik, P. Krej&i

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

Steroid hormones and their analogues were injected s.c. in oily solutions in volume 50 pl per day. Solubility
of some steroids in olive oil alone was low and to dissolve them heating at 100130 °C for more than 30 min
was necessary. As a result activities of hormones decreased and moreover in ambient temperature they crystallized
from solution. When the substance of a steroid hormone was first dissolved in acetone, the solubility in olive oil
was increased but inflammatory reactions at the injection site were high. The best solubility and biological activity
of injected hormones were achieved by using mixtures of ethyl oleate with benzyl benzoate or ethyl oleate and
castor oil with benzyl benzoate.

Supported by Grant No. 505/94/0009 GA CR.
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EFFECT OF STEROID HORMONE PRIMING ON LIPOGENESIS IN ADIPOSE TISSUE OF MALE
MICE

D. Valik, J. Skarda

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

The effects of daily s.c. injections for 10 days of estradiol, progesterone, testosterone and hydrocortisone (50 pg
of each) on the incorporation of acetate into fatty acids during acute incubations of epididymal and subcutaneous
adipose tissue slices of intact and castrated male mice were investigated. The results demonstrated that the rate
of acylglyceride synthesis varied with different hormone treatment, physiological state (intact versus castrated)
and anatomical site of adipose tissue.

Supported by Grant No. 505/94/0009 GA CR.

MAMMARY WHOLE MOUNT PREPARATION AND ITS QUANTITATIVE MORPHOLOGIC
ANALYSIS :

V. Vasek, J. Skarda, D. Valik

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

The degree of development of the mammary gland can be studied in mice by means of whole mounts.
Mammary glands are removed, spread as flat as possible on a piece of glass fibre paper or on a glass slide, fixed
in Carnoy’s fixative, defatted in acetone, stained with hematoxylin, destained with HCI (1%), neutralized with
ammonium hydroxide (0.1%), dehydrated through graded alcohols, cleared in toluene, stored, examined and
photographed in heavy duty Kapak heat sealable pouches in methyl salicylate. Chalkley’s morphological analysis
is used to determine the percent mammary fat pad occupied by mammary epithelia on the enlarged photographs.

Supported by Grant No. 505/94/0009 GA CR.

EMBRYONIC DEVELOPMENT AND BEHAVIOUR OF NEWLY HATCHED CHICKENS
OF JAPANESE QUAIL EXPOSED TO MICROGRAVITY

K. Boda, V. Sabo, V. Chrappa

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

The effect of microgravity on the embryonic development of Japanese quail including hatching, the behaviour
of newly hatched chickens were studied. The feasibility of the entire embryonic development as well as hatching
of quail in weightlessness was demonstrated. Priority data on sensory, motor and feeding behaviour of 1- to
4-day-old quail hatchlings in microgravity were obtained. Under special conditions the quail were able to take
food but were generally unable to adapt their motor activity to microgravity at any time during the experiment.
Their movements were uncoordinated and chaotic.

THE EFFECT OF QUAIL MANURE FEEDING IN LOW PROTEIN FEED MIXTURE
ON PERFORMANCE OF JAPANESE QUAIL DURING THE EGG LAYING PERIOD

V. Chrappa, V. Sabo, K. Boda, M. Okruhlica

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

Effect of feeding of dried quail manure in feed mixture containing 12.5% and 20.0% of crude protein (CP)
was studied in mature Japanese quail. A decrease of CP content in a diet decreased egg production (P < 0.01)
and egg weight (P < 0.01) as well as feed conversion (P < 0.01). Feeding of manure in the feed mixture containing
20.0% of CP did not affect negatively studied parameters (conversion of concentrate mixture was improved —
P < 0.01). However, the use of the 12.5% CP diet decreased all parameters (P < 0.01). Hatchability of egg and
mortality of quail was not affected by experimental conditions. After changing diet from the low to high protein
content egg production and egg weight markedly increased.
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EFFECT OF FEEDING OF QUAIL MANURE IN LOW PROTEIN DIET ON SOME PARAMETERS
OF JAPANESE QUAIL EGG QUALITY

V. Chrappa, V. Sabo, M. Okruhlica

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

Feeding of a diet containing 12.5% of crude protein (CP) decreased the weight of eggs and egg components
(P < 0.01) in comparison with the diet containing 20% of CP. The ratio of egg components remained stable and
index of egg shape increased (P < 0.01). Feeding of dried quail manure (20%) in feed mixture containing 20%
of CP was manifested only in a decrease of weight and ratio of egg shell (P < 0.05) to total egg weight. Feeding
- of manure in the low protein diet decreased egg weight and weight of egg components (P < 0.01) as well as egg
shape index (P < 0.05). Index of egg white was increased (P < 0.01). After changing of the diet from low to high
CP content all differences disappeared.

EFFECT OF QUAIL MANURE FEEDING IN LOW PROTEIN DIET ON REARING OF JAPANESE
QUAIL

V. Sabo, V. Chrappa, M. Okruhlica

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

Japanese quail from 1 to 6 weeks were used to study the effect of feeding of dried quail manure (20%) in
a feed mixture containing either 15% or 25% of crude protein (CP). Low protein content in feed mixture decreased
the live weight of birds (P < 0.01) and induced a nonsignificant decline of feed consumption and feed conversion.
Feeding of manure in the feed mixture containing 20% of CP did not affect live weight and feed consumption
but conversion of concentrate was better (P < 0.01). Manure feeding in low protein diet decreased live weight
(P < 0.01) and improved conversion of concentrate mixture. Mortality of birds increased, mainly due to canni-
balism.

EFFECT OF MELATONIN ON GROWTH HORMONE SECRETION IN BROILER CHICKEN
M. Zemanl, J. Buysez, P. V)"boh', M. Jurénil, E. Decuypere2

Unstitute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak
Republic
2Catholic University of Leuven, Department of Animal Physiology and Immunology, Belgium

Melatonin controls seasonal cycles of reproductive activity in photoperiodic mammals. In birds, melatonin
plays only a minor role in regulation of reproduction and it is rather involved in the control of circadian rhythms
in physiology and behaviour. In our study we focused on rhythmic changes of melatonin and growth hormone
(GH) and effects of melatonin on GH secretion in broiler chicken. Our results demonstrate that under light : dark
conditions both hormenes express distinct daily rhythms of their concentrations in plasma. An amplitude of both
rhythms occurs during the darktime. However, the nocturnal increase of GH does not seem to be in a causal
relationship to the nocturnal increase of melatonin. The rise of GH during night may rather reflect the absence
of feed intake during this period. Nevertheless, melatonin has modulatory effects on the GH secretion and these
effects depend on age of birds and environmental conditions. A possible way how melatonin can influence
secretion of GH in broilers may involve modulation of a serotoninergic control of GH release.

INTESTINAL DIGESTIBILITY OF RUMEN UNDEGRADED PROTEIN OF VARIOUS FEEDS
ESTIMATED WITH PANCREATIN AND MOBILE BAG TECHNIQUE

0. Tomankova, P. Homolka

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

The objective of this study was to determine intestinal digestibility of rumen undegraded protein in ruminants
by the enzymatic method. The sets of feeds under study included: roughages (A), cereals (B), protein concentrates
(C). The samples of feeds were incubated in the rumen for 16 h (cow was fitted with a rumen cannula). For
estimation, enzymes pepsin and pancreatin were used. The values were compared with the results of mobile bag
technique (cow was fitted with a T-piece cannula in the proximal duodenum). The relationship of enzymatically
determined values to the mobile bag values was expressed by calculation of the equations of linear regression
(y = a + bx) and correlation coefficients (r).
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Set n a b r RSD % RSD
A 10 13.01 0.86 0.85 6.11 8.63
B 16 -20.56 1.28 0.93 3.10 3.49
C 14 16.90 0.86 0.94 3.16 3.48

As shown by the results in the table, from the practical point of view enzymatic method is possible to be used
in a laboratory to determine intestinal digestibility of rumen undegraded protein.

THE EFFECT OF YEAST CULTURE SACCHAROMYCES CEREVISIAE ON DEGRADABILITY
NUTRIENTS IN SACCO

P. Homolka', Z. Frydrych2

'Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic
2Biofaktory, Praha, Czech Republic

The effect of yeast culture Saccharomyces cerevisiae (Levucell SC-Agrimerica, Inc., USA) on degradability
of dry matter and organic matter of corn silage, alfalfa silage, alfalfa hay and complete feed ration (alfalfa hay,
corn silage and barley meal) was evaluated. The degradability was determined by in sacco method on cows fitted
with rumen cannula. Yeast culture increased the effective degradability of dry matter and organic matter in alfalfa
silage, alfalfa hay and complete feed ration.

INTERACTIONS OF RUMEN CHITINOLYTIC BACTERIUM CLOSTRIDIUM TERTIUM
WITH ANAEROBIC FUNGI

B. Hodrova, J. Kopecny
Institute of Animal Physiology and Genetics, Czech Academy of Sciences, Praha-Uh¥inéves, Czech Republic

Chitinolytic bacteria were found in digesta of wild as well as domestic animals. Most of them were spore
forming, Gram-positive rods. The isolate ChK5 was identified as Clostridium tertium and further examined. The
main chitinolytic activity in this strain was endochitinase (pH optimum 4.5-6.1, K, = 19.3 mg/ml). N-acetylglu-
cosimidase (pH optimum 7.4) was produced at a much lower amount.

The strain ChKS5 inhibited cellulose degradation, SCFA production and chitinase activity of Orpinomyces
Jjoyonii A4. Similar results were obtained with other species of rumen fungi.

Our findings indicate that rumen bacteria with chitinolytic activities may play an important role in controlling
the growth and activity of rumen fungi.

BLOOD PROFILES OF KIDS FED DIFFERENT MILK DIETS
V. Sk¥ivanova!, J. Simének?, M. Marounek?, M. Kubouskovi'

'Research Institute of Animal Production, Praha-Uhiinéves, Czech Republic
2Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-Uhfinéves,
Czech Republic

Six kids received cow milk (group 1), six kids received goat milk (group 2) and third group was fed milk
replacer based on dry cow milk from the 7th to the 70th day of age, twice daily. Barley meal, meadow hay and
water were at disposal ad libitum. Physiological responses were monitored in selected blood parameters. Blood
samples were collected from the jugular vein before the morning feeding at the age of 60 days and after weaning
at the age 100 days. Average values of blood variables are summarized in the following table:

Period Gidiip Glucose Total protein Urea GGT Ca Mg P

(days) mmol/Il g/l mmol/l pkat/l mmol/l mmol/l mmol/Il

1 5.09 56.86 4.05 0.72 2.45 0.67 352

60 2 433 56.30 5.44 0.52 2.07 0.95 3.20

3 4.98 51.93 4.03 0.85 2.71 0.74 2.99

1 4.90 57.45 4.67 0.62 2.40 0.66 3.40

100 2 3.86 54.20 6.31 0.47 2.02 0.86 2.80

3 391 61.35 6.48 0.77 2.38 0.82 2.82

Serum glucose and phosphorus concentration were higher in kids fed cow milk. Serum urea level was lower

in this group. Activities of GGT (t-gutamyltransferase) were higher in kids fed milk replacer.
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METABOLIC PROFILES IN GOATS DURING LACTATION
J. Simiinek!, V. Skfivanova?, P. Simik’
Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-Uhrinéves,

Czech Republic
2Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

The objective of this study was to compare selected blood and urine parameters of goats during lactation.
30 goats of the Bohemian white breed were examined. Blood samples (collected from the jugular vein) and urine
samples were collected at dry period (group 1), 20 days after birth (group 2) and 100 days after birth (group 3).
Average values of blood variables are summarized in the following table:

Groub Glucose Total protein Urea GGT Ca Mg P
mmol/l g/l mmol/l ukat/1 mmol/l mmol/l mmol/l
1 3.50 68.80 7.46 0.51 2.68 0.82 1.93
2 3.03 68.20 8.58 0.52 2.97 0.98 1.80
3 2.02 74.20 8.11 0.54 3.10 1.10 0.32

Total protein, urea, calcium and magnesium concentrations were higher during lactation period. On the other
hand, phosphorus concentration was very low. Similar trends were found in urine samples (data not shown).

PROPERTIES OF YELLOW AFFINITY SUBSTANCES PRODUCED BY RUMINOCOCCUS
FLAVEFACIENS

J. Kopeény, J. Simiinek, B. Hodrova

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

Screening of rumen cellulolytic bacteria for yellow affinity substances led us to deeper studies of Ruminococcus
flavefaciens strains. The highest production of yellow substances was in culture of R. flavefaciens 017. Growing
on wheat cellulose, this bacterium produced two yellow compounds (YAS1 + YAS2) involved in cellulose
degradation. They both have an absorption maximum at 420 nm in reduced form. Similarly like YAS of CL
thermocellum, these compounds were sensitive to oxygen and H,O, oxidation. Both YAS1 and YAS2 had a very
high affinity to endoglucanase 1 and cellobiohydrolase 1 and 2 produced by the same bacterium and also to
microcrystalline cellulose. In the presence of YAS 1 and YAS 2 an increase of endoglucanase and cellobiohydro-
lase activities was observed.

SALINOMYCIN INHIBITS H,/CO,-ACETOGENESIS IN THE RABBIT CAECUM
J. Siminek, M. Marounek, D. Duskova

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

Medium AC 11.1 for acetogenic bacteria (Breznak et al.,, AEM, 52, 1986: 623-630) was inoculated by 1074
dilutions of the rabbit caecal contents and incubated under H,/CO, atmosphere for 2 wk at 38 °C. Salinomycin
was added at 0 or 5 mg/l. Salinomycin significantly (P < 0.001) decreased production of VFA by 31.4% in
incubations performed under H,/CO,. Its effect in incubations under N,/CO, was negligible. It can be concluded
that mixed acetogenic bacterial population of the rabbit caecum was sensitive to salinomycin and presumably also
to other ionophore antibiotics.

THE EFFECTS OF EVAPORATIVE COOLING ON ORGANISM OF CATTLE -
THERMOREGULATORY RESPONSES

I. Knizkova, P. Kunc, J. KniZzek
Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

High environmental temperatures (above 25 °C) negatively influence the organism of cattle and evoke heat
stress. The result of this is a decline milk production, feed consumption, etc. Therefore our aim was: a construction
of water spray cooling equipment and an experimental investigation into thermoregulatory functions of heifers
and cows before and after cooling.

Our construction of water cooling equipment is acceptable for barns, shades, fowlruns and pastures. It is
possible to poll number of spray nozzles. Automatic steerage ensures low water consumption. The recommended
air temperature for activation is 25 °C.
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Positive influence on respiratory functions and further thermoregulatory functions (lower surface skin tempera-
ture, respiration rate, rectal temperature) was proved in an experimental part. Evaporative cooling improves cattle
comfort and lessens heat stress. Time of spraying 1 min (during environmental temperatures 27-31 °C) is
sufficient for cooling down animals for 45-60 min.

RECOVERY RATE, SURVIVAL RATE AND EMBRYO QUALITY IN THE CASE
OF PROTRACTED FSH - FOLICOTROPIN TREATMENT OF DONORS

J. Riha', L. Sedlsk?, J. Sedlikova?

'Research Institute for Cattle Breeding, Rapotin, Czech Republic
2Biopharm — Research Institute of Biopharmacy and Veterinary Drugs Pohori-Chotouri, Czech Republic

Simplification of superovulation treatment and reduction of pFSH dose frequency have been studied in many
experiments. In our experiment, Vehiculum (Biopharm) was tested in superovulation treatment of embryo donors
with pFSH - Folicotropin. In total, 237 heifers and 109 cows were superovulated in experimental and control
groups. Superovulation response (recovery rate), quality and survival rate of embryos recovered from donors
treated with 2 doses of pFSH in protracted form and 8 doses of pFSH in routine form are comparable.

Results of the study are summarized in the table:

Number of animals Average number e’
F o Cows! ; recovered S;'l S n;te
orm of application Heifers2 treated  |with embryos siibisis transferable embryos | fter transfer
n n x x % %
Aqueous 1 60 54 11.35 4.04 35.6 52
Aqueous 2 177 152 6.53 3.24 49.6 52
1 ml water : 1 ml vehiculum 1 42 35 9.40 591 62.9 51
I ml water : 1 ml vehiculum 2 50 44 6.82 393 52.7 50
Undiluted vehiculum 1 7 6 10.00 3.50 35.0 52
Undiluted vehiculum 2 10 8 6.88 3.63 52.7 47

Cows' — 560 LU. pFSH
Heifers® — 400 1.U. pFSH

DNA FINGERPRINTS OF ANAEROBIC FUNGI
K. Fliegerova, S. Pazoutova, V. Kostyukovsky, J. Kopecny

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

The anaerobic fungi represent a special group of microorganisms inhabiting the rumen ecosystem. They were
recognized as the producers of the most effective polysacharidases. All rumen fungi have been assigned to the
family of the Neocallimasticaceae of the class Chytridiomycetes. Within this family six genera have been recog-
nized: Neocallimastix, Piromyces, Caecomycees, Orpinomyces, Anaeromyces and Ruminomyces. These genera can
be partially characterized on the basis of thallus morphology and ultrastructure of zoospores. The main problem
in the systematics of the Chytridiomycetes is that many species display extensive morphological variation depend-
ing on environmental conditions. Molecular techniques offer a new approach to systematics. Information on
genetic level could give us a powerful tool for assessing phylogenetic relationship. Restriction fragment length
polymorphism (RFLP) can be seen as one of several molecular methods in studies of evolutionary relationship
and identification of fungi. The proportion of bands common to the DNA of isolates in RFLP analysis is a measure
of similarity between the isolates.

In our preliminary experiments we attempted to apply RFLPs to four isolates of anaerobic fungi: Neocallimastix
frontalis KR3 (from rumen of Bos taurus), Caecomycees communis L2 (from feces of Lamma paca), Orpinomyces
Jjoyonii A4 (from rumen of Camelus bactrianus), and Zul (from feces of Bibos bonasus). Their genomic DNAs
were isolated according to the method of Brownlee (Nucl. Acid Res., /7, 1989: 1327-1335) and cleaved by
EcoRI enzyme. Digested DNAs were separated in agarose gel (0.7%, 5 V/cm) in TBE buffer. After electrophoresis
EcoRI-digested nuclear DNAs were transferred to membrane and non-radioactively hybridized with RS2 repetitive
sequence [(GAC)5] (Rodriguez, Yoder, Exp. Mycol., 15, 1991: 232-242).

Even the unique EcoRI restriction pattern of genomic DNAs-on gel electrophoresis could show differences
between the fungi. Hybridization experiments revealed that repetitive element RS2 hybridizes only to DNA of
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Caecomycees communis L2 (one strong band — 3.7 kpb) and Orpinomuces joyonii Zul (six bands — 3.3, 4.2, 5.6,
7.3, and 9.3 kpb). Studied fungi were completely different in banding pattern with RS2 and strains KR3 and A4
did not hybridize at all. Isolates do not share any similarities based on RFLPs.

ONTOGENESIS OF PIG LYMPHOCYTE SUBPOPULATIONS
F. Kovara', H. Kovara2, A. Spanova®, Z. Knotkova'

lUmversuy of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic
2Charles University, 1st Medical Faculty, Praha, Czech Republic 3nstitute of Animal Physiology and
Genetics, Academy of Sciences of the Czech Republic, Brno, Czech Republic

We analysed spontaneous development of lymphocyte subpopulation markers using flow cytofluorimetry. In
the thymus (fetal day FD 51) all CD2+, CD4+ and CD8+ lymphocytes were present with gradual increase during
gestation. In the spleen, we demonstrated CD2+ T lymphocytes and B cells with sIgM receptor on FD 51, whereas
CD4+ and CD8+ cells were found starting FD 60.

DEVELOPMENTAL CHANGES IN G-PROTEIN o-SUBUNITS IN PIG IMMUNE SYSTEM
H. Kovard!, F. Kovara?, Z. Figar', I. Malbohan!, L. Mikulikovs'

| Charles University, 1st Medical Faculty, Praha, Czech Republic
2Um'versi!y of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

We assayed expression of o-subunits of G-proteins in fetal and postnatal thymus and spleen tissue, in cholate
extracts of plasma membrane fractions. We used immunoenzyme methods — ELISA and Western blotting with
own antibodies raised against C terminal dekapeptides of Go. g/11, Got s and Gat il, 2 subunits.

TESTING OF BIOLOGICAL EFFICACY OF SOMATOSTATIN PREPARATIONS IN
EXPERIMENTS ON SHEEP

J. Lidicky', J. Slaba!, A. Borovicka', M. Flegel®

!Research Institute of Biopharmacy and Veterinary Drugs, a. s., Jilové u Prahy, Czech Republic
2Ferring — Léciva, a. s., Praha, Czech Republic

Testing of biological efficiency of somatostatin preparations (SRIF) supplied by Ferring — Léciva Company
was carried out on six sheep. Biological efficiency was measured by a decrease in secretion of endogenous ovine
somatotropin (0GH). The secretion of oGH was induced via administration of a 29-member fragment of soma-
toliberin (GRF). After a simultaneous administratin of GRF + SRIF, a decrease of oGH concentration was
measured (areas of reduced secretory peaks expressing total oGH secretion were evaluated by means of the AUC
parameter). Concentrations of oGH were measured in blood plasma radioimmunologically, significance of differ-
ences between concentrations after the administrations of GRF alone and those after simultaneous. administrations
of GRF + SRIF was evaluated by means of Student t-test. GRF was administered i.m. at doses 6.3 and 3 pg/kg
which induced maximum secretory response of oGH. After’a parallel administration of combinations of 6.3 pg
GRF + 20 pg SRIF or 3 pg GRF + 10 pg SRIF, the parameter AUC was reduced at an extent of 58-86%.
Administration of GRF at a dose of 0.75 p g/kg increased oGH secretion within physiological values. After
simultaneous administrations of this dose of GRF and tested preparations dosed 2.5 pg/kg, secretion of oGH was
reduced 50-78%.

USE OF PROTRACTED PHARMACEUTICALS IN REPRODUCTION OF FARM ANIMALS
L. Sedlik', J. Sedldkova', J. Lidicky', J. Riha%, K. Ulbrich?

lBmpharm Research Institute of Biopharmacy and Veterinary Drugs, a. s., Jilové u Prahy, Czech Republic
Research Institute for Cattle Breeding, Rapotin, Czech Republic
3nstitute of Macromolecular Chemistry, Academy of Sciences of the Czech Republic, Praha, Czech Republic

Our research into new veterinary drugs was oriented upon biologically active peptides with a protracted effect.

Our work presents pharmacokinetic studies and an effect of administration of a new preparation on induction
of heat in small ruminants in the period of seasonal anoestria and treatment of follicular cysts in cattle. The
induction of heat in small ruminants was demonstrated in 60-80 % of animals treated. As for treatment of ovarian
cysts, the new preparation was more active as compared with a traditional treatment, and namely in total number
of animal cured, in the number of animals cured after the first administration (78% as compared with 55%), and
in shortening the time of therapeutic interval (22 days as compared with 32 days).
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EFFECT OF HUMIC ACIDS ON METABOLIC PROCESSES IN THE RUMEN AND ON DAIRY
COW PERFORMANCE

R. Dvorik, J. Doubek, B. VojtiSek, I. Zendulka

University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic
Veterinary Research Institute, Brno, Czech Republic

The positive effect of humic acids and their salts is accounted for by some authors by increasing metabolic
activity in the cell membrane, particularly by an acceleration of biological oxidations which can lead to the
stimulation of life processes provided that there is an increased uptake of nutritive substances into extracellular
fluid. This mechanism can be applied also to the activity of microflora living in symbiosis with the animal.
Assuming this, humates can significantly affect the rumen digestion activity in ruminants.

The experiment was carried out on 12 dairy cows during the period of winter feed rations. Applying an
analogue method, the animals were divided into an experimental and control group each having 6 dairy cows.
The cows of the experimental group were given 30 g of sodium humate daily in the morning feed. In order to
evaluate metabolic processes in the rumen of the dairy cows, samples of rumen fluid were taken between 9 and
10 a.m. on day 25 prior to parturition, then on days 43 and 92 post partum. The value of pH, the concentration
of ammonia, the total infusoria count, the concentration of volatile fatty acids and the molar distribution of acetic,
propionic, butyric and valeric acids were determined. It has been found that the applied sodium humate has not
significantly affected either metabolic processes in the rumen or dairy cow performance.

INFLUENCE OF PHENOLS AND YEAST INTERACTIONS ON RUMEN FERMENTATION
I. Zelenak
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The effect of phenolic acids on yeast culture (YS) efficiency has been investigated by in vitro fermentation
method. The YS Levucel contained 5 x 108 yeast cells Saccharomyces cerevisiae in 1 g of dry matter and was
used in the amount of 0.5 g/l of the medium. The following combinations of additives were used: meadow hay
without additive, hay + YS, hay + 1, 5 or 10 mmol p-hydroxybenzoic (HBA) or syringic (SYA) acid, and hay +
YS + 1, 5 or 10 mmol HBA or SYA. The results showed that both phenolic acids supplemented together with
YS partly influenced the meadow hay in vitro fermentation.

ROUGHAGE REPLACEMENT BY RHAPONTICUM CARTHAMOIDES WILD IN RUMINANT RATION
M. Baran
Institute of Animal Physiology, Slovak Academy of Sciences, Kofice, Slovak Republic

In the experiment with growing lambs 10% of hay in ration (70% hay and 30 % concentrates) was replaced
by Rhaponticum carthamoides. The effect of replacement on the rumen fermentation was more significant after
60 days than after 30 days in total VFA, propionic and iso-butyric acids. No differences were observed in the
energy efficiency of VFA production. Feed efficiency was higher in control group but weight gains were higher
in experimental group. No digestive disorders were observed.

IMPACT OF THE FAUNATION DEGREE ON THE LEVEL OF THE LAMB RUMEN
N-SUBSTANCES AND N-BALANCE

J. Fejes
Institute of Animal Physiology, Slovak Academy of Sciences, Slovak Republic

In this experiment we followed the reaction of defaunation, total and partial refaunation in relation with some
determinants of the lamb N-metabolism. Defaunation and partial refaunation were reflected by a decrease of the
ammonia concentration in the rumen and also by a lower level of urine in the blood in comparison with the groups
of intact and totally refaunated animals. The total nitrogen balance was positive in all groups. However, it appeared
as more favourable for the intact and totally refaunated animals (although only with a significantly limited statistic
relevance).
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JEJUNAL HYDROLASE ACTIVITIES IN PIG FETUSES AFTER TRANSMISSIBLE
GASTROENTERITIS VIRUS INTRAUTERINE IMMUNIZATION

H. Kozikovi, L. Splichal, Z. Rehikova, J. Sinkora, M. Sinkora

Institute of Microbiology, Division of Immunology and Gnotobiology, Academy of Sciences of the Czech
Republic, Novy Hrddek, Czech Republic

Transmissible gastroenteritis virus (TGEV) is an important porcine pathogenic virus. This enteric coronavirus
causes severe diarrhoea associated with villus atrophy in the small intestine. TGEV replicates in vivo selectively
in the differentiated enterocytes covering the villi of the small intestine. Age dependent sensitivity of piglets to
TGEV infection might be due to modification of expression of its receptors on enterocytes. The brush border
.hydrolases are membrane-bound glycoproteins located on the apical surface of the intestinal enterocyte and are
responsible for the final stages of digestion. The aim of our study was to determine activities of lactase, sucrase,
and glucoamylase of jejunal scraping in pig fetuses treated by TGEV via intrauterine immunization.

COMPARISON OF FUNCTIONAL ACTIVITY OF MONOCYTES AND MACROPHAGES
IN PRENATAL AND EARLY POSTNATAL PERIOD IN PIGS

Z. Rehakovi, J. Sinkora, L. Splichal, M. Sinkora, L. Trebichavsky

Institute of Microbiology, Division of Immunology and Gnotobiology, Academy of Sciences of the Czech
Republic, Novy Hrddek, Czech Republic

Prenatal and early postnatal ontogeny of blood monocytes and macrophages from spleen, liver, and lung was
studied. In early postnatal period we compared miniature pigs in germ-free and conventional conditions.

We used phagocytosis of opsonified zymosane and iod-nitrotetrazolium (INT) reduction test for metabolic burst
for functional analysis.

The INT index and phagocytosis was low indicating in prenatal than postnatal period. The functional ability
of macrophages and monocytes is different in germ-free and conventional conditions too.

ONTOGENESIS OF LEUKOCYTE SURFACE MARKERS OF THE PIG
M. Sinkora, J. Sinkora, Z. Rehikova, I. Trebichavsky

Institute of Microbiology, Division of Immunology and Gnotobiology, Academy of Sciences of the Czech
Republic, Novy Hrddek, Czech Republic

The occurrence of leukocyte surface markers during early and late stages of pig ontogeny was monitored by
practical flow cytometry methods for single-indirect or double-indirect immunophenotyping of cells. In some
experiments, we measured a cell cycle of pig leukocytes by 7-aminoactinomycin D staining of DNA together with
immunophenotyping. A panel of mouse anti-pig monoclonal antibodies was used and the expression of lympho-
cyte (CD2, CD4, CD8, CD25, T(A), g/d TCR, CD5, anti-m chain, sIg) and myeloid (74-22-15, MIL-1, CD14,
MIL-2) or both (CD45, MIL-5, SLA-DQ, SLA-DR, MIL-3, MIL-4, SWC-1) cell surface markérs was studied.
Main gestation stages from the 30th to the 110th day were chosen. Cells from foetal umbilical blood, liver, spleen,
thymus, bone marrow and mesenterial nodes were investigated. Results obtained in this study will be presented
on a separate paper in the poster section.

INDUCTION OF INTERFERON ALPHA SECRETION IN PIG FETAL LYMPHOHEMATOPOIETIC
TISSUES FOLLOWING IN UTERO INJECTION OF UV INACTIVATED TRANSMISSIBLE
GASTROENTERITIS VIRUS

I. Splichal', Z. Rehdkova', M. Sinkora!, B. Charley?, S. Riffault?, J. Sinkora', I. Trebichavsky'

Unstitute of Microbiology, Division of Immunology and Gnotobiology, Academy of Sciences of the Czech
Republic, Novy Hrddek, Czech Republic
2Lab. Virol. Immunol. Molec., INRA, Jouy-en-Josas, France

Noninfectious UV inactivated transmissible gastroenteritis virus (TGEV) was previously shown to induce
interferon alpha (IFN-a) secretion following in vitro incubation with blood mononuclear cells. A specific point
of mutation in the aminoacid sequence of the viral membrane glycoprotein M of a TGEV mutant was shown to
be associated with a defect in IFN-a induction (Laude et al., J. Virology, 66, 1992: 743).

In the present experiment, pig fetuses at different stages of gestation were in utero injected with wild or mutant
inactivated TGEV. Nucleated cells from fetal liver, bone marrow, spleen and blood were isolated 10 hrs after
injection and assayed for IFN-a secretion by ELISPOT and ELISA techniques. We found that wild TGEV induced
higher number of IFN-a secreting cells in the fetal lymphohematopoietic organs than the mutant virus.
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EFFECT OF FORMATE ON ACTIVITY OF INTRACELLULAR ENZYMES IN RUMEN BACTERIA
G. I. Kala¢njuk!, M. Marounek?, A. A. Vojtjuk!, O. G. Savka', L. M. Romaniina'

Unstitute of Animal Physiology and Biochemistry, Lviv, Ukraine
2Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Praha-Uhf#inéves,
Czech Republic

Formate is a common silage additive and the end-product of carbohydrate metabolism in many rumen micro-
organisms. When added at 11mM to cultures of mixed rumen bacteria, formate significantly lowered the activity
of lactate dehydrogenase (LDH) and increased activities of isocitrate dehydrogenase and formate dehydrogenase
(FDH). Activities of LDH, fumarase, malate dehydrogenase and malic enzyme in formate-supplemented cultures
of Strep. bovis AO24/85 were significantly increased and those of FDH and aconitase decreased. In cultures of
Megasphaera elsdenii LC8 formate significantly lowered activity of LDH. The other enzymes were not signifi-
cantly influenced. In our opinion, formate is one of important regulatory factors of the metabolism of rumen
bacteria.

EFFECT OF SALINOMYCIN ON FERMENTATION OF STARCH, PECTIN AND XYLAN
IN CULTURES OF THE RABBIT CAECAL CONTENTS

M. Marounek, O. G. Savka, D. Duskova

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

The caecal and colonic fermentation provide ca. one third of the energy requirement in rabbits. Salinomycin
(a common coccidiostat) decreased the production of volatile fatty acids (VFA) from starch, whereas its effect on
production of VFA from pectin and xylan was small. Salinomycin shifted the fermentation towards more propion-
ate and valerate and less acetate. Effect of salinomycin on butyrate percentages was relatively small and differed
in cultures with starch and pectin (the increase of butyrate proportion) and xylan (the decrease of butyrate).
Salinomycin significantly increased the methane production.

PASSAGE OF AMINO ACIDS THROUGH THE SHEEP RUMEN EPITHELIUM
Z. Faixova, J. Varady

University of Veterinary Medicine, Kosice, Slovak Republic

Influence of amino acids on lysine passage through the sheep rumen epithelium was determined in the mu-
cosa-serosa direction after 60 min incubation. In the first part of experiment, the passage of Lys in various
concentrations (5, 15, 25, 150, 1 500 pmol.50 ml'l) was measured, when Lys was the only amino acid in the test
solution (Lys K). In the second part of experiment Lys was incubated with amino acids Lys-Gly-Arg and
Lys-Glu-Arg in equimolar conc. (15, 150, 1 500 pmol.50 ) (Lys E). Leucine was used in these concentrations:
5, 15, 20, 75 pmol.50 mi~'. When the amount of Lys on the serous side after incubation was compared in both
parts of the experiment, it was found that passage of Lys K was significantly lower at 1 500, 150 and 15 pmol.
.50 mI”! concentrations than Lys E. Leucine significantly reduced Lys passage at leucine concentrations 5, 15
and 20 umol.50 ml™.

PHYSIOLOGICAL INDICATORS IN PIGS WITH THE C-T MUTATION IN THE
RYANODINE-RECEPTOR GENE ‘

J. Dvorik
Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic

The C-T mutation in the 1 483 bp. RYR gene changes the triplet CGC to TGC. The result is a replacement of
the 615 AMK (arginine—cysteine) in the protein of the calcium-releasing channel of the sarcoplasmic reticulum
of the sceletal muscle. Animals of the homozygous genotypes T/T are sensitive to stress. In slaughter animals,
the pH value before and after killing is commercially most important for the prediction of PSE meat.

In the F1 generations of maternal breeds (LW and L), the following values were found in the C/C genotype
before and after killing: pH = 6.62 or 6.36, C/T = 6.29 or 5.98 and T/T = 5.80 or 5.44. The pH value increased
after killing in 15% of the pigs.

The results were based on studies in the framework of the GACR grant No. 514/95/1282.
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PHYSIOLOGICAL EFFECTS OF CHLOROCOCCAL ALGAE ON THE ORGANISM OF POULTRY
V. Kotrbadek, J. Filka, J. Doucha, K. Livansky
Veterinary and Pharmaceutical University, Institute of Physiology, Brno, Czech Republic

Biomass of chlorococcal algae (Chlorella vulgaris) was added as a supplement into feed mixtures used for
chickens and hens. Algae (0.5% in fged mixtures) increased the phagocytic activity of chicken (n = 40). Inmune
response of the chicken to the stimulation by specific antigens was supported to a lesser extent. Four weeks
supplementation of Chlorella (0.1% in feed mixtures) to laying hens (n = 3 000) increased significantly the
capacity of egg hatching and strength of egg-shell.

PURINE DERIVATIVES OF NUCLEIC ACID AS FACTORS OF RUMEN MICROBIAL
PROTEINSYNTHESIS

J. Kratky
Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

During the past 20 years a number of reports have been published suggesting that the excretion of purine
derivatives (allantoin, uric acid7 hypoxanthine and xanthine) by the ruminants could be used as an index of the
microbial biomass and hence alsp'the microbial protein supply to the animal (Topps, Elliot, 1965; Rys et
al., 1975). By using the excretion of purine derivatives in biological fluids this novel methodology can be applied
to intact animals, which is a great benefit in comparison with the classical methodology used to estimate the
microbial protein flow.

The non-invasive method to estimate the excretion of all purine derivatives from urine and milk by the HPLC
analysis has been developed. Concentrations of purine derivatives in urine and milk of Holstein cows on a bal-
anced feeding ratio were at different gravidity and lactation stage, respectively. The concentration of purine
derivatives in urine of Merino wethers on the balanced feeding ratio was with different feedstuffs.

The results of those analyses (mentioned above) are under processing currently.

SOME ASPECTS OF REPRODUCTION AND SEXUAL BEHAVIOR OF RHESUS MONKEYS
(MACACA MULATTA) AS LABORATORY ANIMALS

L. Jebavy

Research Institute for Pharmacy and Biochemistry, Kondrovice, Czech Republic

Some aspects of the reproduction of rhesus monkeys (Macaca mulatta) and typical symptoms and characteristic
patterns of their behavior during the oestral cycle, mating, pregnancy and births have been observed. 304 preg-
nancies (13 aborts, 21 deadly born and 270 living born youngs) have been evaluated.

There are no differences in reproduction between the mothers of different origin. The highest percent of
becoming pregnant was mentioned in the females 5-8 years old and in the 3rd-5th pregnancy. Primiparae have
the worst results of the reproduction. Females used before the pregnancy in various experiments were not worse
in reproduction than the others. On the contrary, the artieficially reared ones did not show good maintenance in
reproduction.

The mating and births seasons are shifting to the later period of the year and they are extending to more than
six months. It may be an effect of domestication and the diverse climate conditions.

PHYSIOLOGICAL LIMITS OF FARM ANIMALS AS ENERGY CONCENTRATORS
A. Holub
Kolisté 9, Brno, Czech Republic

Animal production is a regulated biological process. It is therefore useful to interpret it in biological terms and
units. The objective evaluation of animal production efficiency is concepts that set limits to bioenergetic processes.
One of them is the metabolic body size, another one the metabolic age, and a derived parameter is the metabolic
time. Generally, an approximation is accepted that mammals and birds have their basal metabolism of 300 to
400 kJ.kg™073.d7!, i.e. the power of 3.47 to 4.63 W.kg™"73, In marginal situations, it can be increased and
sustained maximum 7 times, mostly, however, only 1.5 times to 5 times. In this context it is perhaps more
promising to understand and explain the producing individual not as a process maintaining and protecting its
homeostasis but as an assembly of functional processes of developmental character showing evolutional stability,
homeorhesis.
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PHYSIOLOGICAL LIMITS OF FARM ANIMALS AS PROTEIN CONVERTORS
A. Holub
Kolisté 9, Brno, Czech Republic

In technically developed societies, the basic aim of animal production is to provide nutritionally important
proteins for human consumption. It is therefore helpful to explain it not only as a process of energy accumulation
in animal housing but also as a process of conversion of nitrogen substances contained in feedstuffs into animal
body proteins, and interpret farm animals as convertors of proteins. However, in intensively producing individuals
the relationships between protein production and energy consumption are difficult to interpret. They are, for
example, strongly affected by nutrition. Hitherto static, factorial and empirical systems, considered as normative
and binding do not meet modern needs. Therefore new and more dynamic models are increasingly needed, based
upon recent knowledge and hypotheses describing and explaining physiological mechanisms determining metabo-
lism in a more objective way.

INTRAABDOMINAL TEMPERATURE IN PIGLETS IN THE FIRST THREE POSTNATAL WEEKS
E. Baranyiovél, A. Holub, R. L. l'lullinger2

lUm'versity of Veterinary and Pharmaceutical Sciences and Veterinary Research Institute, Brno, Czech Republic
2School of Veterinary Medicine, Purdue University, West Lafayette, IN, USA

Radiotelemetric measurements of intraabdominal temperatures in piglets weaned on day 1 and 3 after birth to
a liquid diet offered to them for sucking 9 times a day showed that their core temperature was lowest in youngest
animals. From d 2 (39.8 £ 0.1 °C), it increased (P < 0.05) till d 4, between d 9 and 11 it slightly but significantly
(P < 0.05) declined. Between d 11 and 14, another rise (P < 0.05) occurred with a peak (40.5 + 0.1 °C) on d 14,
and no significant changes were found thereafter. Their temperature also showed circadian changes, consisting of
an increase (P < 0.05) between 6 and 22 h. During the entire experimental period, the core temperature of males
slightly surpassed that of the females though not significantly. Sucking of the diet did not affect the temperature
of piglets.

This work was carried out thanks to J. W. Fulbright Scholarship to E. B., and with support of the D. R. Gore
Trust.

INTERLEUKIN-1B AND DIET INTAKE OF PIGLETS IN THE FIRST THREE POSTNATAL WEEKS
E. Baranyiovi', R. L. Hullinger?

lUniver.w’ry of Veterinary and Pharmaceutical Sciences and Veterinary Research Institute, Brno, Czech Republic
2School of Veterinary Medicine, Purdue University, West Lafayette, IN, USA

Interleukin-1B (IL-1B) is one of key mediators of local and systemic responses of the body to infection or
injury. It also causes anorexia, fever, and induces sleep in adult animals. We studied its effect on diet consumption
in piglets weaned on d 1 and 3 after birth and offered a liquid diet for sucking from feeding bottles 9 times a day
from 6 to 22 h. The piglets were i. p. given human recombinant IL-1B in single doses of 5 p.g.kg_l on days 4, 7,
10, 15 and 20, invariably at 7 h. One h later, their diet intake was decreased (P < 0.05) except for d 15 to 29,
42, 47 and 49%, respectively, of that of the saline-injected controls. Except for d 10, when diet intake was
suppressed for 5 h, the effect of IL-1B was of short duration (1 h). These data show that the role of IL-1B in food
intake control is operative as soon as in the early postnatal life.

This work was carried out thanks to J. W. Fulbright Scholarship to E. B., and with support of the D. R. Gore
Trust. Interleukin-1f was kindly donated by Dr. Chizzonite of Hoffman LaRoche, Nutley, New Jersey.
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