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THE EFFECT OF CLINICAL MASTITIS INFECTION
ON PRODUCTIVE AND REPRODUCTIVE TRAITS
IN HOLSTEIN-FRIESIAN COWS UNDER EGYPTIAN
CONDITIONS

VLIV INFEKCE KLINICKE MASTITIDY NA PRODUKCNI
A REPRODUKCNI ZNAKY HOLSTYNSKO-FRISKYCH DOJNIC
V PODMINKACH EGYPTA

W. H. Kishkl, M. M. Awadl, A. El-Goharyz, A. A. Osmanl, A. A. Amin'

! Suez Canal University, Faculty of Agriculture, Animal Production Department, Ismailia,

Egypt
2 The Community Farm, Bahr El-Bakar region, El-sharkia, Egypt

ABSTRACT: A total of 149 dairy cows was used to explain physiological influences of the number of mastitis infections
(NMI). The relationship between NMI and some productive and reproductive traits was studied. These traits were daily milk
yield (DY), lactation period (LP), days open (DO) and number of services per conception (NOS). Data of this experiment
were divided into two groups. The first group included cows with clinical mastitis infection during different lactating seasons
and the second included non-infected cows. Results of this experiment showed that mastitis infection had deleterious effects
on both productive and reproductive traits. DY of the second group was higher by 54.7% than in the first. NOS of the second
group was lower than that of the first. There were negative correlations between mastitis infection and productive traits
especially with DY (-0.39). Repeatability of the high NOS within the first group was 0.35 and it was higher than that of the
other traits of the same group. It could be concluded that mastitis infection had a correlation with bad conditions of housing
systems and high milk production of cows. The Egyptian environmental conditions, especially the high temperature and the
bad quality of nutrition during the summer season, can also affect this correlation. NMI had an important role in reducing
the reproductive traits especially NOS which increases the calving interval and reduces the productivity of infected cows.

Keywords: cows; Egypt; Holstein-Friesian breed; clinical mastitis; productive traits; reproductive traits

ABSTRAKT: Pro objasnéni fyziologického vlivu poctu infekci mastitidy (NMI) jsme pouZili celkem 149 dojnic. Sledovali
jsme zdvislost mezi NMI a nékterymi produk¢nimi a reprodukénimi znaky. Mezi tyto znaky patfila denni dojivost (DY), délka
lakta&niho obdobi (LP), servis perioda (DO) a pocet pripusténi na jedno zabfeznuti (NOS). Hodnoty ziskané v tomto pokusu
jsme rozd&lili do dvou skupin. Prvni skupina zahrnovala dojnice s klinickou mastitidou v prub&hu raznych lakta¢nich obdobi,
do druhé skupiny patfily dojnice bez mastitidy. Vysledky pokusu naznalily, Ze infekce mastitidy méla $kodlivy vliv na
produkéni i reprodukéni znaky. Denni dojivost druhé skupiny byla o 54,7 % vys§i neZ u prvni skupiny. NOS druhé skupiny
byl niZ§i neZ u prvni skupiny. Zaznamenali jsme zdporné korelace mezi infekci mastitidy a produk&nimi znaky, zejména u DY
(~0,39). Opakovatelnost vysokého NOS u prvni skupiny byla 0,35 a byla vy3§i neZ opakovatelnost ostatnich znaki u téZe
skupiny. Je moZné vyvodit zavér, Ze existuje korelace mezi infekci mastitidy a Spatnymi podminkami ustdjeni a vysokou
produkci mléka u dojnic. Tuto korelaci mohou ovliviiovat podminky Zivotniho prostfedi v Egypt&, zejména vysok4 teplota
a nizk4 kvalita vyZivy b&hem letni sezony. NMI hrédl vyznamnou ilohu pfi sniZovani reproduk¢nich znaki, zejména u NOS,
ktery prodluZuje mezidobi a sniZuje uZitkovost nemocnych krav.

Kli¢ova slova: dojnice; Egypt; plemeno hol3tynsko-friské; klinickd mastitida; produk¢ni znaky; reprodukéni znaky

INTRODUCTION nience type of housing, unbalanced nutrition, bad farm-
ing condition and wrong milking practices (Holmes,

Milk yield can be affected by many stresses such as  1993; Brito, 1998). Some of the previous factors or
bad condition of cow health which takes account of the  most of them gathering, can lead to the infection with
environment, adverse farm management, inconve- mastitis by dairy cows. The importance of good nutri-
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tion, maintenance of optimum animal health and good
milking practices are the major progress to avoid infec-
tion with mastitis (Wiesner, 1992; Andersson, 1993; Brito
et al., 1998).

Mastitis is defined as an inflammation of the mam-
mary gland (International Dairy Federation, 1987). The
diagnosis of clinical mastitis can be done without any
difficulties based on the inflammation in the mammary
glands. While the situation is different with regard to
the diagnosis of sub-clinical mastitis (Jensen, Knudsen,
1991). Somatic cell count (SCC) can be used as a meas-
ure of mastitis. SCC can affect milk yield and quality
of raw milk and milk products. A bulk milk somatic
cell count of 400 000 cells/ml indicates that about 40%
of cows in a herd are infected (Auldist, Hubble, 1998).
Whereas the diagnosis of sub-clinical mastitis must be
based on examination of quarter milk samples where
changes in milk composition are the signs of inflam-
mation (Jensen, Knudsen, 1991).

The reproductive traits are affected by the general
health of animal to a great extent (Brito, 1998). Beside
the reproductive traits, the productive traits are also af-
fected by the same factor. Where estimated genetic cor-
relations between reproduction and production traits are
low (Johansson, Kennedy, 1983; Rydhmer et al., 1995).

The objectives of this study are to point out the
effects of mastitis infection on both reproductive and
productive traits of Holstein dairy cows under Egyptian
conditions. In addition to put some investigations re-
lated to management and nutrition particularly during
dry period to reduce the rates of mastitis infection in
hot weather countries like Egypt.

MATERIAL AND METHODS

A total of 149 Holstein Friesian dairy cows under
Egyptian conditions was employed in this study. The
different lactating cows in different seasons were di-
vided into two groups. The first group included all in-

—

fected cows with mastitis and the second included the
non-infected cows (normal and healthy condition). The
animals were raised on a commercial farm “The Com-
munity Farm“ in Bahr El-Bakar region. The animals
were offered straw ad libitum and a concentrate ration
of 8 kg/day and free access to water. The concentrate
mixture of ration was presented in equal portions
(twice daily). The type of milking parlor was herring-
bone in shape. The parlor had one stall per milking unit
ranging from 10/10 to 14/14. All were cleaned by auto-
matic circulation cleaning. The farm used hot deter-
gent/disinfectant solution twice daily. The farm was
equipped with automatically washed bulk tanks ranging
in volume from 1500 to 3500 liters. The milking regi-
men was milking all quarters with milking machine
twice daily at 6.00 and 18.00 h. The data of these cows
was divided into two major groups.

Cows were examined for mastitis infection by prac-
ticing veterinarians. Mastitis was characterized by all
or some of the following symptoms of the udder: swel-
ling, heat, redness, pain or disturbed function in the
infected udder quarter. The productive traits were lac-
tation period (LP) and daily milk yield (DY). These
traits were taken into account in both groups. While the
reproductive traits were days open (DO) and number of
services per conception (NOS) with regard to both
groups under investigation. Regression coefficients be-
tween mastitis infection and productive and reproduc-
tive traits were calculated by using Proc. Reg. of SAS
Package (1995). Correlations and its repeatabilities be-
tween different studied traits were estimated by using
repeatability animal model (MTDFREML authored by
Boldman et al., 1995).

RESULTS AND DISCUSSION

Table I shows the averages of productive and repro-
ductive traits for both mastitis infected and non-in-
fected groups. The overall means of lactation period

. Means * S.E. for investigated traits in mastitis infected and non-infected cow groups

Mean £ S.E. Min. Max. Matrix of regression coefficients”

Infected group Mas LP DO NOS DY
Mastitis 1.8+0.0 1 5 22.1 -0.04 -0.003 0.27
Lactation period 291.0 £ 12.0 150 395 0.05 72 0.050 2.10
Days open 106.0 £ 9.0 65 240 -0.01 -15.3 0.050 -
NOS 3014 1 6 -0.40 -20.7 238 0.53
Daily yield 192+72 6 61 -0.02 - - 0.7

Non-infected group Mas LP DO NOS DY
Mastitis - - - - - - -
Lactation period 3410+ 7.0 230 383 - 5.1 0.01 4.7
Days open 97.2+4.0 452 154 - 53 0.02 ° -
NOS 20£05 1 4 - 17.4 19.7 0.21
Daily yield 29.7£42 12 34 - - - 0.3

* Estimates of regression are horizontally for dependent traits and vertically for independent traits
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1. Superiority percent of overall mean for all
studied traits within non-infected group com-
pared with infected one
991 DO Days open
Daily milk yield 54,7
y y DY >
*
NOS 333
Number of services per conception
17,2
LP Lactation period
Percentage
0 10 20 30 40 50 60

(LP), days open (DO), number of services per concep-
tion (NOS) and daily milk yield (DY) were 291.0 +
12.0, 106.0 £9.00, 3.0 £ 1.4 and 19.2 £ 7.2 for infected
group compared to 341.0 + 7.0 (days), 97.2 + 4.0 (days),
2.0 £ 0.5 (services) and 29.7 + 4.2 (Kg) for non-in-
fected group, respectively (Table I).

It is obvious that the non-infected group was supe-
rior in both productive and reproductive traits as shown
in Fig. 1. The most important productive trait of dairy
cows is milk production per season (milk yield) which
is affected by lactation period and daily milk yield to
a great extent. Many investigators reported that infec-
tion with mastitis can significantly affect milk yield
especially in multi-lactating cows by reducing lactation
period and daily milk yield (Faye et al., 1998; Pryce et
al., 1997). The environmental conditions of dairy cows
in Egypt play an important role to increase the infection
with mastitis, especially the high degree of temperature
during summer season. The high temperature (near 37 °C)
is suitable to maximize the pathogenic microorganisms
in cow yards while the non-concreted yards contains
the microorganisms which are responsible for mastitis
infection (Roberson et al., 1998). The cleaning of these
yards is becoming very difficult and takes time on many
farms in Egypt. These farms are infected with mastitis for
a long time and may be reached to several years without
any symptoms from the sub-clinical mastitis infected
cows. These systems of housing must be changed to put
in a strict system for mastitis disinfecting. Decreases in
milk yield may be explained from the physiological
view of the base of decreasing animal immunity after
infection when there is an alteration in percent of poly-
morphonuclear leukocytes (Kelly et al., 1998). The de-
pression in animal immunity can reduce the efficiency
of milk secretion by destroying milk alveoli of the
mammary gland and make the animal more sensible to
the environmental conditions.

CZECH J. ANIM. SCL, 44, 1999: 529-534

As regards the reproductive traits, the non-infected
group was superior in both days open (DO) and number
of services per conception (NOS) than the infected one
(Fig. 1). Where days open were 106.0 £ 9.0 for infected
group compared to 97.2 £+ 4.0 for non-infected one. The
days open can affect lactation period directly resulting
in an apparent increase in milk yield. But this situation
did not happen because infection with mastitis reduced
the ability of milk alveoli to milk synthesis and secre-
tion. In addition, infection with mastitis can signifi-
cantly affect reproductive performance directly by in-
creasing the number of services per conception (NOS).
Increasing this number means that there is a kind of
ovarian dysfunction that may be due to hormonal im-
balances (Jainudeen, Hafez, 1993).

One of the accepted theories in mastitis incidence is
the deficiency of dietary vitamin E and selenium. Many
investigators reported that deficiencies in vitamin E and
selenium may lead to increased incidence of retained
placenta, metritis and alterations in the synthesis of
steroid hormones and prostaglandins (Harrison et al.,
1984; Smith et al., 1997). Studies of the importance of
vitamin E and Se in reproduction led to the discovery
that deficiencies of these nutrients were associated with
increased incidence of mastitis in dairy herds (Smith et
al., 1984).

Estimates of regression coefficients between all
studied traits within infected and non-infected groups
are presented in Table I. Figures are in Table I below
the diagonal (infected group) and related to days open
(100 day) were associated with a decreasing number of
repeated infections of the same cow by one mastitis
case. Within the infected group, the change in any one
of the studied productive-reproductive traits had
a negative regression relationship (Table I) with the
change in the number of infections with mastitis of the
same cow. The only exception was found in the case
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2. Relative efficiency of pooled regression co-
efficients of some productive — reproductive
-41,5 relationships within non infected group com-
bo/Lp pared with the corresponding estimates within
infected group
-152.4 NOS/DY
LPDY 55,3
08| | DomNOs
remos | 2V
emo |38
-200 -100 0 100 200 300 400 500

I1. Estimates of regression between mastitis on lactation period, days open, number of services per conception and daily milk yield at three

levels
Todepmident Reg a Y+SE. Incidence mastitis mean in levels of independent traits
Misl Mis2 Mis3
Lactation period
< 250 -0.001 237 130 + 43 2.0+ 0.85
2 250 - < 350 0.006 -0.19 294 + 67 1.6% 1.1
2 350 0.015 -3.01 422+ 72 1.67 £ 0.70
Days open
<90 0.002 1.50 45+ 12 1.6 £0.82
290 -<110 0.020 -0.43 99+ 8 1.8£0.94
2110 0.030 -1.60 165 * 51 20+ 1.0
NOS
<3 0.044 1.66 1.7£05 1.6 £0.82
23-<5 -0.012 1.85 36+06 18+12
25 -0.050 1.94 6.4 %09 1.8 £0.72
Daily yield
< ) -0.016 232 9.1+03 2.1+ 1.1
215-<25 0.064 0.21 187 +33 1.6 £ 0.67
225 0.035 0.35 294 +4.1 1.7 £0.97

of lactation period where the regression relationship
was positive. On the other hand, the regression of lac-
tation period and days open on the number of infections
(estimates above diagonal in Table I) with mastitis was
positive. This meant that there was a significant in-
crease in the length of lactation period and average of
daily milk yield could be occurred with increasing re-
peated infections with mastitis of the same cow. Fig. 2
shows the relative efficiency of regression relationship
between all studied productive and reproductive traits
in the infected group compared to the corresponding
estimates within non-infected groups.

532

Results in Fig. 2 and Table I show that infection
with mastitis caused reduction of the reproductive re-
gression relationship between DO and NOS in the re-
ciprocal way. Regression relationships between LP and
both of DO, NOS was positive within non-infected group
while the corresponding estimates were negative in in-
fected group. Regression relationships between DY and
NOS in the infected group were higher than those cal-
culated in the non-infected group. This could be ex-
plained that infection with mastitis resulted in a distur-
bance of the normal regression relationship between
reproductive and/with productive traits.

CZECH J. ANIM. SCI., 44, 1999: 529-534



I11. Estimates of correlation and repeatability between different studied traits in infected and non-infected groups

Mas LP DO NOS DY
Mastitis* 0.43
Lactation period 033
Days open -0.53
NOS -0.27
Daily yield -0.39

* Estimates above di g

| are for non-infected group and below diagonal for infected one

= Repeatability is on the diagonal (left estimates are for infected and right estimates for non-infected group)

One of the aims of this study is to find out the
incidence mastitis average in 3 levels for studied traits.
The results (Table II) showed that the high incidence
mean of mastitis was accompanied by reduced lactation
period (< 250-day), long days open (= 110-day), high
NOS (= 3) and low DY (< 15 kg/day). These results
pointed out the deleterious effects of mastitis infection
on both productive and reproductive traits in dairy cow
farms. The same trend was obtained by many other
workers (Holmes, 1993; Brito, 1998). Table II showed
the regression of mastitis on the reproductive and pro-
ductive traits. Pooled regression of mastitis on LP (Ta-
ble I) was positive while the 1st class of partial regres-
sion (Table II) of mastitis on LP was negative while
the inverse of this result was obtained from regression
of mastitis on DO. Additionally, estimates of partial
regression of mastitis on LP were lower than those of
the corresponding pooled regression and also the in-
verse trend which was obtained from regression be-
tween mastitis and DO. The last two classes of NOS
had a negative regression (Table II) with mastitis. This
may be due to the fact that the pooled regression had
also a negative relationship which was greater than any
one of partial estimates. Regression of mastitis on the
Ist class of DY was approximately similar to the
pooled regression while the regression of mastitis on
the 2nd class of DY was higher than that between all
DY classes and pooled estimates. Also the correlations
and repeatabilities (Table III) showed the negative cor-
relations between mastitis infections and all other stud-
ied traits except LP. The repeatabilities of NOS had the
highest value within the infected group which point out
strongly the effect of mastitis on reproductive perform-
ance. Also the repeatabilities of all studied traits were
higher in non-infected group compared to infected
group which means that the infection with mastitis can
adversely affect both productive and reproductive
traits. These results put some investigations on the
evaluation of general performance of cows within in-
fected group need more productive-reproductive re-
cords than the contemporary cows within the non-in-
fected group.

It could be concluded that infection with mastitis
can reduce milk yield by reducing lactation period in
addition to reducing the ability of mammary glands for
development and milk secretion. Management systems
especially housing systems under Egyptian conditions

CZECH J. ANIM. SCI., 44, 1999: 529-534

are among the most important factors which can limit
the infection with mastitis. Supplementation of dairy
cow diets with vitamin E and Selenium is very important.
The recommended level for Se concentration in the di-
ets of dairy cows is 0.3 PPM, corresponding to 3 mg/day
for non-lactating and 6 mg/day for lactating Holstein
cows. While the levels of vitamin E are 3 and 150 [U/day
for non-lactating and lactating cows respectively ac-
cording to NRC (1988). These sources of vitamin E and
Se must be supplemented during the pre-parturient pe-
riod for lactating cows as a protective precaution to
avoid mastitis infection. Also routine examination of
somatic cell counts (SCC) must be applied parallelly
with milk-production recording for early detection of
both sub-clinical and clinical mastitis.
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THE LONG-TERM EFFECT OF PROTEIN MALNUTRITION
ON CONCENTRATIONS OF GROWTH HORMONE AND
INSULIN-LIKE GROWTH FACTOR-I IN FEMALE LAMBS~

DLOUHODOBY VLIV NIZKOPROTEINOVE DIETY NA HLADINU
RUSTOVEHO HORMONU U JEHNIC

A. Gladyszl, P. Krejéiz, J. Simfmekz, M. Tomének® J. Polkowska'

! The Kielanowski Institute of Animal Physiology and Nutrition, Polish Academy of
Sciences, Jablonna, Poland

2 Institute of Animal Physiology and Genetics, Czech Academy of Sciences,
Prague-Uhrinéves, Czech Republic

3 Research Institute of Animal Reproduction, Prague, Czech Republic

ABSTRACT: The present study was designed to set up the influence of long-term protein restriction in the diet of growing
female lambs on the level of growth hormone (GH) and insulin-like growth factor-I (IGF-I) in blood plasma and to carry out
adaptations for the method of estimation of blood plasma IGF-I in the sheep. The experiment was undertaken on eight,
six-month-old female lambs. For the period of 12 weeks they were subjected to an isocaloric diet containing either a low
(8%) or a high (18%) amount of protein. Blood collections were performed at the end of experimental feeding for 6 hrs at
10 min intervals. The results obtained by radioimmunoassay showed that the mean concentration of GH was significantly
higher (P < 0.05) in the group fed the low protein diet (8.0 + 3.9 vs. 4.2 + 1.6 ng/ml) and this difference was associated with
a significant elevation (P < 0.05) of the pulse amplitude (8.0 + 4.4 vs 2.7 + 1.4 ng/ml). The level of IGF-I did not differ
significantly between the two groups of sheep (56.4 + 3.9 ng/ml vs. 52.2 + 5.3 ng/ml). The results indicate, that long-term
restrictions of dietary protein in growing lambs augment the GH secretion but have no effect on the IGF-I levels.

Keywords: protein restriction; GH; IGF-I; female lamb

ABSTRAKT: Omezeni pfisunu Zivin v diet€¢ pusobi endokrinni poruchy somatotropni osy, hrajici zakladni dlohu v koordi-
naci interakci vedoucich k somatickému ristu zvifat. Jednim z nejdileZit&j$ich hormonu pisobicich na rist savci je ristovy
hormon (GH), ktery ovliviiuje metabolismus proteini a sacharidi pfimo nebo nepfimo prostfednictvim sekrece inzulinového
rustového faktoru (IFG). U prezvykavci krmenych dlouhodobé dietou s omezenym obsahem proteinové nebo energické
sloZky dochézi ke zvySeni koncentrace ristového hormonu v séru. Pfedpoklddalo se proto, Ze hladinu IGF-I by bylo moZno
nejlépe vyuZit jako hormonalni indikator vyZivného stavu zvifat. U ovci byla popsdna korelace mezi koncentraci IGF-I
a mnoZstvim energie obsaZené v krmivu. Cilem této studie bylo zjistit vliv nizkoproteinové diety na hladiny GH a IGF-I v krevni
plazmé rostoucich jehnic, vypracovat metodu stanoveni IGF-I a stanovit plazmatické hodnoty IGF-I u téchto zvifat. Pokus byl
proveden na 4 parech rostoucich jehnic (merino x romanov x suffolk) ve vé€ku 6 mésicti, které byly krmeny po dobu 12 tydni
izokalorickou dietou s nizkym (8 %) a vysokym (18 %) obsahem proteini. Na konci pokusu byla odebirana krev po dobu 6 hodin
v 10minutovych intervalech a v krevni plazmé byly radioimunologicky stanoveny hladiny GH a IGF-I. Koncentrace GH dosahovaly
u zvifat krmenych dietou s nizkym obsahem bilkovin vyznamné (P < 0,05) vysSich hodnot (8,0 + 3,9 ng.ml'1 ) ve srovnani se
zvifaty krmenymi vysokoproteinovou dietou (4,2 + 1,6 ng.ml") a tento rozdil byl provazen statisticky vyznamné zvysenou
(P < 0,05) pulzovou amplitudou (8,0 +44a27+ 14 ng.m.l"). Naproti tomu hodnoty IGF-I v plazmé& nevykazovaly vyznamné
rozdily mezi ob&ma skupinami a dosahovaly 56,4 + 3,9 ng.ml"l u zvifat drZenych na nizkoproteinové dieté a 52,2 £ 5,3 ng.ml'l
u zvifat krmenych davkou s vysokym obsahem proteinu. Z dosaZenych vysledki vyplyvd, Ze tfimé&si¢ni restrikce bilkovin
v krmivu u rostoucich jehnic ovlivni hladinu ristového hormonu, nema v3ak vliv na sekreci IGF-1.

Klicova slova: restrikce bilkovin; GH; IGF-I; jehnice

*  This research was supported by the Grant Agency of the Czech Republic (Grants No. 523-97-1220 and No. 523-99-0603) and by Polish Committee
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INTRODUCTION

One of the environmental cues that affect the so-
matic growth of mammalian organism is the level of
nutrition. Restrictions of some dietary components
such as protein or energy cause disturbances in the
endocrine somatotropic axis which plays an essential
role in the co-ordination of interactions leading to so-
matotropic growth. The endocrine control of growth
involves the complex interplay of several hormones and
growth factors, acting both systematically and locally.
The most important role is played by growth hormone
(GH) and insulin-like growth factors (IGFs). In all
mammalian species tested so far, including man, GH is
secreted in pulsatile manner from anterior pituitary so-
matotropic cells. The GH is a polypeptide-type hor-
mone that exhibits sequence and structural homology
between species (Goffin et al., 1996). Its secretion is
under the co-ordinate control of two hypothalamic
neuropeptide hormones, growth hormone releasing hor-
mone (GHRH) and somatostatin (somatotropin release
inhibiting factor-SRIF). GH acts via its receptor to alter
the metabolism of target tissues, such as liver and mus-
cle (Carter-Su et al., 1996). Many of the growth re-
sponses to GH are believed to be the result of its stimu-
lative effect on the of insulin-like growth factor-I (IGF-I)
synthesis, although GH also has direct effects on cell
growth and differentiation (Spagnoli, Rosenfeld, 1996;
Barnyard et al., 1988). The classical somatomedin hy-
pothesis postulates that the action of GH is mediated
by circulating IGFs of hepatic origin. Now it is be-
lieved that IGFs can be produced also at multiple sites
in the organism (Daughaday, Rotwein, 1989). The IGF-I,
which is the most important of IGFs, is produced in
most tissues and acts either in an endocrine or paracrine
manner to affect tissue metabolism through either the
type-1 IGF-I receptor or the insulin receptor (Cohick,
Clemmons, 1993; Isaksson et al., 1987). The biological
activity of IGF-s depends on IGF-binding proteins
(IGFBPs), the family of at least seven proteins present
both in the extracellular fluids and on cell surfaces. The
IGFBPs bind free IGFs in blood plasma and increase
their half-life (Clemmons, 1996).

Nutritional factors are very important regulators of
GH-IGF-I axis. It has been established that the secretion
of GH changes according to different dietary condi-
tions. The changes in the GH levels caused by insuffi-
cient nutrition vary among different species, in the rat
the GH plasma level is reduced (Tannenbaum et al.,
1979; Sisk, Bronson, 1986), whereas in ruminants a de-
ficient diet induces the opposite effect on GH (Hart et
al., 1985; Foster et al., 1989). In adult ewes, elevated
concentrations of GH in the blood caused by insuffi-
cient energy feeding is connected with an increased
synthesis as well as with the release of GH from the
pituitary gland (Thomas et al., 1990). Keeping growing
female lambs on the low protein diet resulted in enhanced
secretory activity of GH-cells in the pituitary gland and
in the increase in plasma concentration of GH due to
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the increased amplitude of its pulses (Polkowska et al.,
1996). In adult ovariectomized sheep and growing lambs
maintained on energy-restricted diet, the concentration
of mRNA for GH in the pituitary gland increased
(Thomas et al., 1990) as well as plasma concentrations
of GH and its pulse amplitude (Foster et al., 1989;
Thomas et al., 1990).

The IGF-I response to the dietary restrictions is less
known, especially in the growing sheep. There are sug-
gestions that IGF-I should be a good hormonal indica-
tor of nutritional status of an organism in such species
as cattle, pigs and dogs (Jahreis, 1993). A positive cor-
relation was found between body weight and IGF-I level
in young sheep (Roberts ez al., 1990). Diet supplemented
with high protein components like lupine and cowpea
decreased plasma GH levels and increased IGF-I in rams
(Clarke et al., 1993). However, data concerning IGF-I
levels in conditions of restricted feeding are limited to
short fasting or energy restrictions. 24-hour or 3-day
fasting caused lowering of IGF-I in ewe and ram lambs
(Mears, 1995) and in adult ewes (Hua et al., 1995). The
limitation of energy in food in growing wethers also
decreased IGF-I levels without interacting with body
weight (Bass et al., 1991). There are no data concerning
IGF-I concentration in growing lambs maintained on
long-term protein restrictions.

The objective of the present study was to examine
the plasma IGF-I levels and the pulsatility of GH se-
cretion of growing female lambs in response to nutri-
tional manipulation based on long-term protein restric-
tions. For these purposes it was necessary to adapt the
radioimmunological method for estimating IGF-I in
sheep blood plasma. The conditions for shortened time
of incubation with primary anti-IGF-I antibody were
tested.

MATERIAL AND METHODS
Animals and experimental procedure

The experiment was performed on lambs [(Merino
x Romanov) x Suffolk] born during the first two weeks
of March. At 6 months of age, 8 lambs averaging body
weight of 32.8 kg were divided into two equal groups
and were housed in individual pens and fed on a low- or
a high-protein diet for a 3-months period. Soybean was
used as the main source of protein in the high-protein
diet (18% of protein). It was replaced by oats straw in
the low-protein diet (8% of protein). In both diets the
composition of minerals and vitamins was the same and
the net energy value was equal to 5 MJ/kg DM (Table
I). Daily rations were divided into 2 equal portions and
given at 07.00 and at 13.00 h. The animals were
weighted every two weeks and regularly inspected by
a veterinarian. At the end of experiment (42nd week of
age), jugular venous blood samples were taken from
each lamb via indwelling catheters at 10-min intervals
over a 6-hours period (between 09.00 and 15.00 h).
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. Composition of diets (%)

Fecds Sicaomn, .| of oot
Meadow hay 6.67 33.1

Oat straw 3333 6.62
Soybean meal 0.00 25.23
Dried sugar beet pulp 60.00 35.05

% of protein 8 18

Net energy (MJ/kg DM) S5 55

Blood samples were centrifuged and plasma was col-
lected, samples of plasma were stored at —20 °C for
further analysis.

Radioimmunoassay
GROWTH HORMONE

The concentration of GH was estimated by the double
antibody radioimmunoassay (Dvofik et al., 1978). The
assay detection limit was 0.034 ng corresponding to
0.68 ng/ml plasma sample.

IGF-I

The concentration of plasma IGF-I was determined
by double antibody radioimmunoassay. Extraction of
samples was performed according to Daughaday et al.
(1980) and Justova, Hana (1993). All plasma samples
were pre-treated with an equal volume of 0.2 mol/l
glycine-HCI buffer for 1 hour at 37 °C. Efficiency of
extraction was approx. 80%. The samples were neutral-
ised with 2 mol/l NaOH. Antibody against IGF-I was
prepared and kindly donated by Dr. G. S. G. Spencer
(Ruakura Agricultural Center, New Zealand) (Spencer et
al., 1987). Recombinant of IGF-I (Calbiochem) was used
for iodination and as standard for calibration curve con-
struction. Extracts of samples were kept at 2—4 °C over-
night and assayed the next day. Iodinated IGF-I was
prepared by using the standard chloramine-T method.
The RIA reaction was prepared by pipetting 50 pl of
sample extract, 50 pl 0.05 M Tris-HCI buffer pH 7.6 with
0.1% BSA and 200 pl of primary anti-rabbit IGF-I
antibody diluted 1 : 12 000 in Tris-HCI buffer. After 3 h
of incubation, 100 pl of 1251 _1GFI (11 000 cpm) were
added and tubes were incubated at 4 °C overnight. The
next day, 100 pl of swine anti-rabbit IgG (second an-
tibody) diluted 1 : 20 in Tris-HCI buffer was added and
after 1 h of incubation at a laboratory temperature the
reaction was completed by adding 1 ml of precipitation
mixture consisting of 3% PEG (polyethylene glycol,
Fluka, Switzerland), 0.4% CaCl, and 2% normal sheep
serum. Tubes were vortexed and immediately centri-
fuged for 20 min at 3500 g. Supernatants were decanted
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and the precipitates in tubes were counted and evalu-
ated on a Berthold 2104 multi-crystal gamma counter
(Berthold, Germany). The detection limit was 0.6 ng/ml,
the intra-assay and the inter-assay coefficients of vari-
ation being 7.3% and 10.2%, respectively.

Statistical analysis

The mean concentration of GH for individual ani-
mals was calculated from the area under the curve (the
sum of trapezoid areas between the curve and the ab-
scissa). Pulse characteristics of GH were calculated us-
ing the Pulsar Computer program developed by Mer-
riam and Watcher (1982) and adapted to operate on an
IBM-PC. The cut-off parameters G,y were settled to
a 5% error rate assuming a normal distribution of data.
The level of significance for differences between
groups of data obtained from plasma GH analysis was
calculated using the non-parametric Kruskal-Wallis test
(Kruskal, Wallis, 1952). The analyses of IGF-I parame-
ters were performed using analysis of variance
(ANOVA) and unpaired r-test.

RESULTS

The initial body weight at the age of 6 month was
similar for all lambs and averaged 32.6 + 3.7 kg (n = 4)
and 33.00 * 3.5 (n = 4) in two groups. Although the
changes in body weight during the experimental feed-
ing were typical for normal growth performance, the
final body weight was 40.6 + 1.0 kg for the group fed
on the low protein diet and 46.2 + 4.2 kg for the group
fed on the high protein diet. The corresponding daily
body gain calculated for this period was 68.4 + 23.0 and
127.0 + 25.5 g/day respectively.

The results of RIA analysis (for GH and IGF-I) of
samples collected at the end of experiment (42nd week
of age) corresponding to 12 weeks of experimental
feeding are summarised in Table II. Protein-restricted
feeding resulted in a significant (P < 0.05) increase in
mean plasma GH concentrations, and a higher pulse

1. Changes of GH and IGF-1 parameters in peripheral blood plasma
in female lambs fed high or low protein diet. Data are presented as
mean values with standard deviation

Low diet High diet

Parameter % of protein
8% 18%

Mean IGF-1 (ng/ml) 56.4+3.9 522+53
Mean GH (ng/ml) 8.0+39" 42+ 1.6°
Number of pulses (n/360 min) 6.8%1.7 6.8+0.9
Pulse amplitude (ng/ml) 80+44" | 27414
Inter-pulse interval (min) 576+ 153 57480

a, b — significant difference at P < 0.05
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amplitude of this hormone as compared to similar val-
ues in sheep fed the high protein diet. The mean GH
concentrations and the pulse amplitude were about
twice as high in ewes fed the low protein diet compared
with ewes fed the high protein diet. There were no
differences between inter-pulse intervals and numbers
of pulses of GH in both groups of ewes.

There were no significant differences between mean
concentrations of IGF-I in the two groups of ewes sub-
jected to the two different types of diet. The differences
in GH pulsatile profiles and IGF- I concentrations in
blood plasma of two representative ewes from groups
mentioned above are shown in Fig. 1.

DISCUSSION

The main difficulties in estimating the IGF-I in sheep
plasma accurately concerned the extraction of IGF-I
from its binding proteins. Most of methods use a sepa-
ration of the IGF-I from the IGF-BP by acid gel per-
meation chromatography. In our experiment the IGF-I
was separated by extraction with acidified ethanol and
kryoprecipitation. Efficiency of the extraction was ap-
proximately 80%. This technique is easier and shorter
than a chromatographic extraction of IGF-I from blood
plasma. The percentage recovery of IGF-I from samples
after addition of exogenous IGF-I was 94.8%. The corre-
lation coefficient between the theoretical values of IGF-I
and determined ones was 0.997, indicating a high level
of accuracy. The sensitivity of the method amounted to
0.6 ng, when tracer at 11 000 cpm activity and anti-
serum at 1 : 12 000 dilution were used. This sensitivity
was expressed as an average value of hormone quantity
differing from zero standard at 95% probability. Since
the intra-assay coefficient of variation was 7.3% and
the inter-assay coefficient of variation was 10.2%, the
precision of the assay was considered adequate. Results
of this assay were similar (range 40-70 ng/ml) to the
ones obtained from the same samples examined at the
Laboratory of Endocrinology of the Research Institute
of Animal Production in Nitra, Slovakia (personal com-
munication).
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In the present study, a comparison was made of the
effect of long-term feeding growing ewe a low or a high
protein diet on GH profiles and IGF-I concentrations in
the peripheral blood plasma. The nutritional treatments
used in this study were chosen on the basis of the nu-
tritional requirements fattening lambs that had been es-
tablished as 14% of crude proteins and as 5 MJ /kg of
dry matter (Pajak et al., 1993). The rate of body weight
gain after 12 weeks of experimental feeding the diets
containing two protein levels was not significantly differ-
ent between the groups, despite the fact that low protein
diet contained 43% less protein than required for nor-
mal growth. However, feeding the diet containing 8%
of protein resulted in a reduction of both, the final body
weight and the daily gain compared with sheep fed the
diet containing 18% of protein. In most experiments
describing the effect of nutritional manipulations on
hormonal activity in the sheep, general restrictions of
feed supply such as a short starvation or a energy re-
strictions were used. We have chosen to use for the first
time the precisely estimated level of protein as a sole
experimental factor without changing the energy sup-
ply. :

Feeding the low protein diet resulted in an increase
of GH plasma concentrations due to the increased ampli-
tude of its pulses. The same changes in GH pulsatility
were observed in adult ovariectomized sheep and lambs
maintained on nutritional planes restricted in energy
(Foster et al., 1989; Landefeld et al., 1989; Thomas et
al., 1990, 1991). The increase in mean GH levels in
energy and/or protein-restricted sheep was associated
with reduced somatostatin secretion as measured in hy-
pophyseal portal blood (Thomas et al., 1991) and in the
hypothalamic tissue (Polkowska et al., 1996) and with
increased GH mRNA levels in the pituitary gland (Lan-
defeld et al., 1989). These authors concluded that
mechanism for enhancing the GH levels in the sheep
due to nutritional restrictions was related mainly to de-
pression of the somatostatin secretion (Thomas et al.,
1991; Polkowska et al., 1996). The enhanced secretion
of GH resulting from limiting nutrition was thought to
have maintained the metabolic homeostasis by mobilis-
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ing the fatty acids from the adipose tissue and so con-
serving body proteins, (Vance et al., 1992).

Numerous hormones like insulin, IGFs, catecho-
lamines, cortisol, leptin etc. take part in adapting rumi-
nant organism to respond to malnutrition. They control
the synthesis and the degradation in tissues, and hepatic
conversion of substrates, in order to maintain homeostasis
and sustain physiological functions (Chilliard et al.,
1998). The IGF-I is believed to play an important meta-
bolic role as the second messenger of GH action. Con-
centrations of IGF-I in the peripheral blood of domestic
animals depend on age, sex and physiological state, and
are relatively stable, with no obvious diurnal rhythm
due to the long biological half-life (Breier, Gluckman
1991). Protein restrictions in the diet of growing lambs
lasting 12 weeks do not cause changes in IGF-I con-
centrations in blood plasma compared with the high
protein diet. Most studies proved the relationship be-
tween the level of nutrition and the IGF-I concentration
in blood plasma of animals. Generally, in ruminants like
steers, calves and sheep, feeding restrictions result in de-
creased IGF-I concentrations (Breier et al., 1986, 1988;
Hodgkinson et al., 1987). In male and female sheep of
different ages, long-term energy-restricted feeding or
short-term fasting depressed the concentration of IGF-I
in plasma (Hua et al, 1995; Min et al., 1996). This
depressed IGF-I secretion occurred due to developing
resistance, mainly by the liver, to GH action and may
provide a homeostatic regulation (Chilliard et al.,
1998). No data were found concerning the effect of
protein as a sole factor in experiments with dietary re-
strictions. It was shown that the high-protein diet with
supplementation of 2% body weight but without bal-
ancing total energy enhanced plasma IGF-I in adult
rams (Clarke et al., 1993). It is possible that the level
of protein restriction used in our experiment was too
weak a stimulus for changing the level of IGF-I in cir-
culating blood, or the duration of experimental feeding
was too short. On the other hand, it was shown that the
level of IGF-I in growing sheep was stable up to one
year of age (Oldham et al., 1993). Thus circulating
IGF-I may play an important role in metabolic adapta-
tion during periods of restricted nutrition. This question
remains to be clarified.

In conclusion, protein restrictions in the diet of
growing female lambs between 6 and 9 months of age
enhanced GH secretion without changing IGF-I levels.
It is proposed that IGF-I can play a role in supporting
the homeostasis of protein metabolism during insuffi-
cient protein intake.
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CHANGES IN AMINO ACID COMPOSITION OF GOAT’S
COLOSTRUM DURING THE FIRST 72 HOURS AFTER
BIRTH"

ZMENY AMINOKYSELINOVEHO SLOZENI MLEZIVA KOZ
V PRUBEHU PRVNICH 72 HODIN PO PORODU

S. Kraémar, S. Gajdisek, P. Jelinek, L. Zeman, V. Kozel, M. Kozlovi, E. Kra¢marova

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

ABSTRACT: In goats of the Brown Short Polled breed of the 2nd and higher lactations, changes in amino acid composition
of colostrum were studied from 2 to 72 hours after birth. In all amino acids, a marked drop occurred in their content (10-72%)
during the period of 2-12 hours after birth. In His and Ile, a gradual increase was registered during the period of 12—48 hours.
In Ser, Pro, Ala, Val, Lys, Thr, Leu and Arg, the decline occurs within 24 hours, followed by an increase within 48 hours.
In Asp and Met, the same course of values was registered, when, from 2 to 24 hours after the birth, a sharp drop occurred,
followed by a moderate increase within 36 hours and by a sharp increase within 48 hours. Similarly in Tyr, Cys and Phe,
the same course of the curve was registered showing the decline within 36 hours after birth. In Glu content, the increase
occurred within 24 hours, after this period, a gradual decline set in. In Gly, an even decline was registered during the whole
period under study. Except for Glu in all other amino acids, the break down occurred in 48 hours after birth, when their
increase set in again. After this period, the drop occurred in all amino acids. In the NEAAs during the whole period under
study, the decline ranged 27.2-82.1%, in the EAAs 8.9-84.8% and in the sum Cys + Met 41-59%.

Keywords: goat; colostrum; amino acids

ABSTRAKT: U koz plemene hnéda kratkosrsta na druhé a vyssi laktaci byly sledovany zmény aminokyselinového sloZeni
mleziva od 2 do 72 hodin po porodu. U vSech aminokyselin do$lo v &asovém obdobi mezi 2 aZ 12 hodinami po porodu
k vyraznému poklesu jejich obsahu (10-72 %). U His a Ile byl zaznamenan v obdobi 12-48 hodin postupny vzestup. U Ser,
Pro, Ala, Val, Lys, Thr, Leu a Arg dochazelo k poklesu do 24 hodin a nasledoval vzestup do 48 hodin. U Asp a Met byl
zaznamenan stejny prub&h hodnot, kdy od 2 do 24 hodin po porodu nastal prudky pokles, s naslednym mirnym vzestupem
do 36 hodin a prudkym vzestupem do 48 hodin. RovnéZ u Tyr, Cys a Phe byl zaznamenan stejny prubéh kfivky, projevujici
se poklesem do 36 hodin po porodu. U Glu doslo ve 24 hodinich k néristu obsahu, po tomto obdobi doslo k postupnému
poklesu. U Gly byl zaznamenédn rovnomérny pokles po celé sledované obdobi. S vyjimkou Glu nastal u viech ostatnich
aminokyselin zlom v dob& 48 hodin po porodu, kdy do3lo k jejich opétovnému naristu. U NEAA se v daném Casovém obdobi
pohyboval pokles v rozpéti 27,2-82,1 %, u EAA v rozpéti 8,9-84,4 % a u sumy Cys + Met v rozpéti 41-59 %.

Kliova slova: koza; mlezivo; aminokyseliny

INTRODUCTION

In the nourishment of the young born in domesti-
cated animals, the colostrum timely application is em-
phasized because colostrum as the product of initial
secretion from the milk gland after birth differs signifi-
cantly from normal (ripe) milk. During the first hours
after birth, colostrum is rich in whey proteins, first of
all, in immunoglobulins, but also in volatile peptids and
amino acids, namely both cow’s colostrum (Saito et al.,
1993) and goat’s colostrum, and with greater variabil-
ity, also colostrum in the other mammalian species
(Schablin, 1987). The time when the resorption of im-
munoglobulins by intestinal mucous membrane is al-

ready possible is estimated in lambs and kids born to
be 4 days at maximum (Reece, 1998). The submitted
study is aimed to assess the changes in amino acid
composition of individual goat’s colostrum during the
first 72 hours after birth.

MATERIAL AND METHODS

Changes in amino acid composition of goat’s colos-
trum were examined in 5 female goats (from each fe-
male goat 5 samples) of the Czech Brown Polled breed
for the 2nd and higher lactations from 2 to 72 hours after
birth during the period of February—March 1998.

* This work has been supported by the research project CEZ: JO8/98: 4321.
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T Asp Ser Glu Pro Gly Ala Tyr Z NEAA I AA CcP
mean v% mean v% mean v% mean v% mean v% mean v% mean v% mean v% mean v% mean v%
2 11946 39.72 | 1067.7| 3448 | 14039 | 39.82 862.5 | 34.82 | 244.0 | 33.60 | 323.7 | 43.52 197.5 | 40.82 | 53539 37.54 (102344 36.75 |11 162.0| 37.68
12 798.6 | 22.03 461.6 | 22.04 8345 | 21.79 | 5959 | 22.17 141.8 24.92 136.6 | 23.04 62.7 18.19 [3031.7 | 21.64 | 5894.5| 21.31 | 6464.0( 23.56
24 429.1 5.84 3146 | 11.00 987.5 3.78 | 466.8 9.91 129.2 4.15 131.0 14.04 49.7 538 | 25079 3.86 | 46383 4.65 | 3870.0| 42.26
36 4335| 9.27 357.7 5.06 890.8 | 1033 | 527.1 13.64 103.4 9.67 160.4 | 20.29 354 8.88 | 25083 9.48 | 47520 861 | 54340| 8.16
48 692.7 | 30.06 406.5 | 32.86 855.8 | 31.03 | 6125 | 30.19 88.9 27.41 2355 | 34.20 778 | 20.77 |2969.7 | 30.87 | 5889.4| 3046 | 6 350.0( 30.25
72 563.7 | 13.26 3144 | 9.80 699.0 | 1239 | 4885 8.84 69.3 13.66 185.3 9.68 65.1 1271 | 23853 | 10.50 | 4748.7| 10.88 | 51220 9.40
II. Quantitative values of essential amino acids of goat’s colostrum (mg/100 ml) during the first 72 hours after birth
— Cys Met Thr Val Ile Leu Phe His Lys Arg Z Cys + Met Z EAA
mean | v% [ mean | v% |mean | v% |mean | v% |mean | v% |mean | v% |mean | v% [mean | v% |mean | v% | mean | v% | mean | v% | mean v%
2 216.6 | 33.14 | 191.5 | 39.95 | 897.5 | 35.78 | 919.5 | 34.11 | 322.6 | 34.84 | 730.1 | 42.22 | 279.5 | 49.30 | 126.8 | 31.74 | 919.8 | 35.03 | 276.6 | 37.17 | 408.1 | 36.08 |4 880.5 | 35.93
12 61.5]29.72 | 175.3 | 22.51 | 448.2 | 19.60 | 509.9 | 24.09 | 183.1 | 20.51 | 565.4 | 22.57 | 141.7 | 33.18 | 51.9 | 4.15 | 517.9 | 22.35 | 208.9 | 13.08 | 236.8 | 23.53 |2 862.8 | 21.08
24 552 17.70 | 111.1 1.76 | 305.5 | 11.23 | 304.3 9.21 | 199.7 3.37 | 441.6 652 715 791 543 | 4.62 | 3923 8.19 [ 1949 | 1892 | 166.4 | 6.04 |2130.4| 6.55
36 48.0 | 13.68 | 112.6 | 4.08 | 348.7 | 7.44 | 3149 | 14.17 | 209.2 | 13.69 | 471.5 | 7.40 | 61.7 | 11.16 | 63.5 | 14.61 | 410.7 | 7.44 | 202.9 | 7.23 | 160.6 | 2.73 |2243.7| 7.97
48 752 30.64 | 165.9 | 19.79 | 421.4 | 33.25 | 486.9 | 31.04 | 293.8 | 31.22 | 598.3 | 30.71 | 78.4 | 50.18 | 80.8 | 23.70 | 470.2 | 29.37 | 248.8 | 27.73 | 241.1 | 22.55 |2 919.7 | 30.08
72 68.2 | 25.00 | 143.1 | 20.97 | 349.1 | 14.06 | 390.3 [ 9.58 | 2354 | 9.98 | 482.5 | 10.84 | 43.5 | 20.55 | 70.4 | 14.17 | 376.3 | 9.34 | 204.6 | 13.01 | 211.3 | 20.87 |2 363.4| 11.29




Goats received feeding rations consisting of:
— maize silage, feeding ration of 3.0 kg
— fodder beet, feeding ration of 2.0 kg
— bulk fodders, feeding ration of 0.5 kg
— meadow hay, fed ad libitum
— oat straw with grass undersown, fed ad libitum.

Colostrum samples were taken at 2, 12, 24, 36, 48 and
72 hours after birth, after milked colostrum was ho-
mogenized at the amount of ca. 100-300 ml, and then
frozen.

Nitrogen matters were determined after Kjeldahl using
apparatus Kjeltec Auto 1031 Analyser (f. Tecator).
Crude protein was calculated as N x factor of 6.37.

Colostrum samples for amino acid determination were
adjusted using the acidic and oxidative acidic hydrolysis
according to Davidek et al. (1981). The chromatographi-
cal analysis of sample hydrolyzates was performed using
the analyzer AAA 400 (f. Ingos Prague) and using Na-
citrate buffers and ninhydrin detection. Later, during
the analysis of amino acids, methioninsulphone was

transferred to methionine (multiplied by the factor of
0.823), and cysteic acid was transferred to cysteine (mul-
tiplied by the factor or 0.71). The results were evaluated
using the variation statistics (ANOVA) according to
Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Mean contents of essential (EAA) and non-essential
amino acids (NEAA), crude protein (CP), sums of
amino acids (£ AA), sums of essential amino acids
(Z EAA), sums of non-essential amino acids (X NEAA)
and X Met + Cys of goat’s colostrum during the period
from 2 to 72 hours after birth are presented in Tabs. I and
II, while their graphical representation is given in
Figs. 14.

Comparing the values found at 12, 24, 36, 48 and
72 hours after birth with those found at 2 hours after
birth (= 100%), we came to the following conclusion:

1. Changes in quantitative values of non-
essential amino acids of goat’s colostrum

during the first 72 hours after birth
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2. Changes in quantitative values of se-
lected essential amino acids of goat’s co-
lostrum during the first 72 hours after
birth
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4. Changes in quantitative values of
the sum of non-essential, sum of essen-
tial amino acids and sum of Met + Cys
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In the NEAAs during the respective period, the decline
ranged 27.2-82.1%, in the EAAs it ranged 8.9-84.8%.

Comparing the NEAA decline of goat’s colostrum
from 12 hours to 2 hours, the content dropped in Asp
and Pro by 33%, in Glu and Gly by 42%, in Ser and
Ala by 58% and in Tyr by 68%. Comparing the NEAA
decline from 24 hours to 2 hours, the content dropped
in Glu by 30%, in Pro and Gly by 47%, in Ala and Asp
by 65% and in Ser and Tyr by 75%. At 36 hours against
2 hours, the decline was by 40% in Glu and Pro, by
50% in Ala, by 60% in Gly, by 66% in Asp and Ser
and by 82% in Tyr. Comparing the amino acid content
at 48 hours to that at 2 hours, the decline was by 30%
in Ala and Pro, by 40% in Glu and Asp and by 65% in
Tyr, Ser and Gly. The decrease by 43% was registered
in Pro and Ala, when comparing amino acid contents
at 72 hours with those at 2 hours after birth, in Glu and
Asp the decline was by 53%, in Tyr, Ser and Gly by 72%.

Comparing the EAA contents at 12 hours against
2 hours after birth (=100%), the decline was in Met by

544

10%, in Leu and Arg by 25%, in Ile, Lys, Val, Phe and
Thr by 50%, in His by 60% and in Cys full 72%.
Comparing the amino acid contents at 24 hours against
2 hours, the decline was in Arg by 30%, in Ile, Leu and
Met by 42%, in Lys and His by 57%, in Thr and Val
by 67% and in Phe and Cys by 75%. At 36 hours
against 2 hours, the content decrease occurred in Arg
by 27%, in Leu and Ile by 35%, in Met by 41%, in His
by 50%, in Lys by 55%, in Thr and Val by 66% and in
Phe and Cys by 78%. Comparing the amino acid con-
tents at 48 hours after birth with those at 2 hours, they
dropped down by 10% in Ile and Arg, by 20% in Met
and Leu, by 36% in His, by 53% in Val, Lys and Thr,
by 65% in Cys and by 72% in Phe. The decline at 72
hours against 2 hours after birth was by 27% in Met,
Arg and Ile, by 34% in Leu, by 44% in His, by 61% in
Val, Lys and Thr, by 69% in Cys and by 84% in Phe.

During our examinations, we found lower values in
Tyr, Phe and His, higher values in Glu, Asp, Ser, Thr
and Cys, coincident ones in Pro and Gly as compared

CZECH J. ANIM. SCIL, 44, 1999: 541-545



with Shablin’s (1987) examinations, performed in 4 fe-
male goats without breed included.

The same trends in the CP content were confirmed
by the findings of Singh er al. (1972) in Jamunapari
goats, Khalil et al. (1992) in Egyptian domesticated
dairy goats and of Hadjipanayoton (1995) in Damascus
goats. During the first day after birth, the greatest de-
cline of whey proteins is also observed (Quiles et al.,
1991).

Kra¢mar et al. (1998) found higher values on the 5th
day of lactation in Gly (121.4), Tyr (138.2), Phe (189.7)
and His (95.9) in contrast to the values determined by
us at 72 hours (3 days) after birth (Tabs. I and II).
Differences may be probably due to another breed
(White Short-wooled breed with other genetical dispo-
sition) and due to other feeding ration composition.

It is evident from graphical plots (Figs. 1-3) that, in
all amino acids, a significant decline in their contents
(10-72%) occurred during the period between 2 to
12 hours after birth. After two hours, and still after
12 hours, after birth, the mean values also indicate the
greatest variability in all amino acids and CP under
study (Tabs. I and II). From this term, a differentiation
appears. In His and Ile, a gradual increase was regis-
tered during the period of 12-48 hours. In Ser, Pro,
Ala, Val, Lys, Thr, Leu and Arg, the decline occurs
within 24 hours followed by the increase within 48
hours. In Asp and Met, the same course of values was
registered, when from 2 to 24 hours after birth, a sharp
drop set in, followed by a moderate increase within 36
hours, and by a sharp increase within 48 hours. Simi-
larly the same course of the curve was registered in
Tyr, Cys and Phe showing the decline 36 hours after
birth. In Glu at 24 hours, the content increment appears,
after this period, the contents drop successively. In Gly,
an even decline was registered during the whole period
under study. Except for Glu (break down at 24 hours),
the break down occurred in all other amino acids at 48
hours after birth, when their increase sets in again. At
that time, at 48 hours after birth, all amino acids and
CP raise the variability in their mean values again. Af-
ter this period, the decline occurs in all amino acids.

The £ NEAA decline course is illustrated in Fig. 4.
The decline at 12 hours related to 2 hours (=100%) was
by 43%, at 24 and 36 hours by 53%, at 48 hours by
45% and at 72 hours by 55%. In the £ EAA, the decline
is by 41 : 56 : 54 : 40 : 52% respectively, and in the
Z Met + Cys it is by 42 : 59 : 61 : 41 : 48% respectively.

In the £ NEAA and X Met + Cys, the same course
of changes was registered, i.e. up to 24 hours the sharp,
then moderate decline, during the period of 24-36 hours
a stagnant course with subsequent increase within
48 hours, continued by the decline. In the £ EAA, the

decline occurred within 24 hours after birth, followed by
the increase within 48 hours and continued by the decline.

The dynamics of changes in amino acid contents in
goat’s colostrum during the first hours after birth de-
pends, first of all, on the sharp decrease of serum pro-
tein contents, of them, first of all, of immunoglobulins
(Quiles et al., 1991, 1992), and on the decline of vola-
tile peptids and volatile amino acid contents (Schablin,
1987). Changes in amino acid proportions during fur-
ther periods are probably associated with the increasing
proportion of casein fractions and with transition to
ripe milk.
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Z VEDECKEHO ZIVOTA

MEDZINARODNA VEDECKA KONFERENCIA V POLSKU

V diioch 8. az 10. 9. 1999 sa konal v Lubline a Ka-
zimerzu Dolnym n. Wisla v Polsku 64. Zjazd Naukowi
Polskiego Towarzystva Zootechnicznego.

Organizatormi boli Akademija Rolnicza v Lublinie
a Polskie Towarzystwo Zootechniczne. Utastnici zjaz-
du rokovali v troch sekcidch: chov a produkcia hovid-
zieho dobytka, chov a produkcia oviec a kdz, chov a pro-
dukcia koZuSinovych zvierat. Z kazdej sekcie bol vydany
recenzovany zbornik. Na vedeckom zjazde bolo pri-
blizne 200 ucastnikov a prednesenych bolo viac ako
100 referatov. Nasu pozornost sme sistredili na sekciu
Chov a produkcia koZusinovych zvierat, v ktorej bolo
prednesenych 41 referatov a Styri postery. V zborniku
je publikovanych 43 vedeckych prac (Applied Science
Reports 42, Fur Animals Production and Breeding, Po-
lisch Society of Animal Production 1999. 366 p.), napr.:

M. Zatori a A. Filistowicz sa zaoberali polymorfiz-
mom transferinu v krvnom sére liSok polarnych a strie-
bornych.

A. Filistowicz a kol. sledovali geneticki determi-
néciu velkosti a kvality koZuSiny u polarnych liSok.

D. Kowalska a kol. sledovali laktaciu u samic bielych
novozélandskych krélikov v priebehu ich 15 vrhov.

P. Bielanski a kol. sa zaoberali sledovanim tZitkovosti
Specializovanych, vysokoproduktivnych linii brojlero-
vych krélikov plemena novozélandsky biely, vySlachte-
nych vo Vyskumnom istave Zivoci¥nej vyroby v Balice.

O. Szeleszczuk sledovala vplyv pomalého uvoliiova-
nia melatoninu z podkoZnych implantatov na spermio-
genézu u samcov polarnych liSok.

D. Szalowska a kol. sledovali obsah a proporciona-
litu frakcii sérovych proteinov (albuminov, postalbumi-
nov, pretransferinov, transferinov, posttransferinov) v kr-
vi liSok polarnych a striebornych.

D. Szalowska a kol. porovnavali niektoré morfolo-
gické a chemické parametre krvi u polarnych a strie-
bornych liSok.

R. Glogowski sa zaoberal problémom ucinku geo-
magnetického pola na reprodukciu farmovych liSok
striebornych.

M. Sulik a L. Felska sledovali zavislost medzi mi-
kroklimatickymi podmienkami na farmach ¢inéil a vy-
vojom mykoéz u odstavenych mladat.

L. Felska a M. Sulik sledovali vyskyt endoparazitov
na farmach noriek a v ich okoli.

S. Socha a kol. urobili analyzu velkosti a kvality
koZuSiny a reprodukénych ukazovatelov u striebornych
liSok v zévislosti od ich povodu (pévodna polské po-
pulécia, zvieratd importované z Finska a Nérska a ich
potomstvo).
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L. Nawrocki sledoval reprodukcné ukazovatele u sa-
mic nutrii greenlandskych a striebornych chovanych ha-
removym systémom.

Otazkami Zivotného prostredia v okoli fariem miso-
Zravych koZuSinovych zvierat sa zaoberala B. Nowako-
wicz-Debek. Sledovala koncentrdciu amoniaku, nitritov
a nitratov v réznej vzdialenosti od fariem.

B. Nowakowicz-Debek a kol. sledovali vyskyt pato-
génov z rodu Salmonella na farmach misoZravych ko-
zusinovych zvierat.

K. Kostro a kol. overovali u¢innost novych inakti-
vovanych vakcin Tm-3 a Tm-4 proti trichofytdze liSok.

R. Rajs a kol. sledovali zmeny hladiny tyroidnych
horménov v krvi polarnych liSok v zavislosti od typu
kfmnej davky.

Hematologicky profil liSok polarnych kimenych tra-
di¢nou a suchou potravou sledovali R. Szymeczko a kol.

Hodnotenim liSok podla povahy, ukazovatelmi wel-
fare zvierat a citlivostou zvierat na stres sa zaoberali
J. Mononen a kol. a M. Harri a kol. z Finska.

O. Szeleszczuk a P. Niedbala sledovali pocas 11 ro-
kov reprodukéné ukazovatele na siedmich polskych
farmach polarnych lisok, ako aj mozné faktory, ktoré
ich mohli ovplyvnit.

R. Cholewa a kol. sledovali reprodukéné ukazovate-
le a mortalitu u $tandardnych a greenlandskych nutrif
v priebehu roka.

M. Brzozowski a kol. rozdelili pokusné lisky podla
povahy do piatich skupin. Sledovali vplyv povahovych
vlastnosti na reprodukciu.

B. Barabasz a R. Heliasz sledovali kvalitu a zloZe-
nie peletovanych krmiv pre &inéily, vyrdbanych v Pol-
sku. Navrhli dve receptiry krmiv pre &incily, ktoré by
mali spliiat poZiadavky zvierat na vyZivu.

P. Niedbala a kol. sledovali vyskyt tazkych kovov
v orgdnoch misoZravych koZu$inovych zvierat.

A. V. Sirotkin a kol. sledovali vyznam cyklickych
nukleotidov a IGF-I v procese ovplyviiovania ovarial-
nej aktivity nutrii vyZivou.

Ucast na vedeckom zjazde bola velmi zaujimavou
skisenostou z hladiska prepojenia vedeckej prace
a praxe. Vedecki pracovnici z odboru, zo vSetkych ve-
deckych dstavov a univerzit, sa jedenkrat za tri roky
stretdvaji na takomto vrcholnom vedeckom podujati aj
so zastupcami praxe, kde informuji o vysledkoch vy-
skumu, vyskumnych tlohach a planoch a o aktuélnej
situdcii v odbore. Poznatky takto mdZu byt v kratkom
Case vyuZivané v praxi, ¢o sa aj uskutociiuje.

MVDr. Karin Siivegovd, Ing. Dusan Mertin, PhD.
Vyskumny ustav Zivocisnej vyroby, Nitra
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EFFECTS OF VANADIUM ON GLUCOSE HOMEOSTASIS
IN DIABETIC AND NON-DIABETIC BB RATS"

VPLYV VANADU NA HOMEOSTAZU GLUKOZY U DIABETICKYCH
A NEDIABETICKYCH BB POTKANOV

F. Nistiar!, G. Kovaé?, O. Racz', H. Seidel, A. Nistiarova'

1S‘afcirik University, Faculty of Medicine, KoSice, Slovak Republic
2University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: In 264 spontaneously diabetic and 24 non-diabetic rats (age of 3.5-4 months), the effects of ammonium
vanadate on glucose homeostasis were studied. Ammonium vanadate was administered in drinking water (1 mM/l), by gavage,
intraperitoneal, subcutaneous, and intravenous injections at the doses of 2.4; 4.7; 9.4; 18.9; and 37.8 mg/kg b.w. According
to our results we suggest that vanadium does not have insulin-like effects because: insulin increases food intake — vanadium
decreases; insulin decreases urine concentration of glucose — vanadium not. Administration of vanadium by gavage, intraperitoneal,
subcutaneous, and intravenous injections had no effects on glycaemia, water and food intake. Vanadium is “effective only
when administered in drinking water (refuse effect). The doses of vanadium “decreasing” glycaemia are associated with
significant toxic effect. The effects of vanadium are not related to the dose, but to its concentration in drinking water (taste
phenomenon).

Keywords: diabetes; BB rats; vanadate; glucose; homeostasis;

ABSTRAKT: U 264 spontanne diabetickych a 24 nediabetickych BB potkanov (vo veku 3,5-4 mesiace) sme sledovali vplyv
dlhodobého podédvania vanadi¢nanu aménneho na homeostdzu glukézy. Vanadinan amonny bol poddvany v pitnej vode
(1 mmol/l), paZerikovou sondou, i.p., s.c., ai.v. v ddvkach 2,4; 4,7; 9,4; 18,9; 37,8 mg/kg Zivej hmotnosti. Na zdklade naSich
vysledkov tvrdime, Ze vanad nemd inzulinu podobny G¢inok, nakolko: inzulin zvyS$uje prijem potravy — vanad zniZuje; inzulin
zniZuje hladinu glukézy v moci — vandd nie. Pri aplikacii vanadu paZerdkovou sondou, i.p., s.c. a i.v. nebol zisteny u¢inok
na glykémiu, ani na prijem vody a potravy. Vanad je ,,i¢inny" len pri aplikécii v pitnej vode (refuse effect). Davky vanadu
mzniZujice” glykémiu vykazuji vyznamny toxicky efekt. U&inok vanidu nie je zdvisly na davke, ale na jeho koncentracii
v pitnej vode (chutovy fenomén).

Klicové slova: diabetes; BB potkany; vanadi¢nan; homeostaza; glukoza

INTRODUCTION

Vanadium is considered as an essential trace ele-
ment (Ramasarma, Crane, 1981). Up to now, physi-
ological functions of vanadium are not completely clear
(Nechay, 1984; Pugazhenthi, Khandelwal, 1990). Vana-
dium occurs in poly-valencies and its individual com-
pounds exhibit various biological effects.

The salts of vanadium acid (vanadates) have an insu-
lin-like effect on the glucose metabolism in vitro (Tol-
man et al., 1979; Pugazhenthi, Khandelwal, 1992), as
well as in vivo (Heyliger et al., 1985; King et al.,
1993). On the contrary, there is literary information
confirming an opposite effect of vanadate (Bosch et al.,
1987; Domingo et al., 1990, 1991; Nistiar et al., 1994)
together with its toxic side-effects (Domingo et al.,
1992; Zaporowska et al., 1993; Stohs, Bagchi, 1995).

In available literature no reliable data about the glu-
cose excretion via the urine after long-term oral admi-

nistration of vanadate have been presented and this pa-
rameter has not been taken into consideration. On the
basis of the given reasons the work presented was
aimed at observation of glucose homeostasis after long-
term administration (six weeks) of vanadate in drinking
water in spontaneously diabetic and non-diabetic BB
rats. Similarly, in available literature there are no reli-
able data about other routes of vanadate administration,
e.g. intravenous (i.v.), intraperitoneal (i.p), intramuscular
(i.m.), and subcutaneous (s.c.). Therefore, these other
methods of administration were evaluated in a prelimi-
nary experiment.

MATERIAL AND METHODS

Dividing into 24 experimental groups we used 288 our
particularly inbred (F6) BB male rats of 3.5-4 months
of age — 264 diabetic (body weight 258 + 25 g) and
24 non-diabetic counterparts (324 *+ 14 g). In the dia-

* This research was supported in part by Slovak VEGA Grant Agency (Reg. No. 1/4423/97).

CZECH J. ANIM. SCI., 44, 1999: 547-550

547



1. Experimental scheme — characterization of experimental groups and route of vanadium administration

Group No. No. of rats Diabetes Dose of vanadate Route of administration
1. 12 - 0.0 mM/1 drinking water — 6 weeks
2. 12 - 1.0 mM/1 drinking water — 6 weeks
33 12 + 0.0 mM/1 drinking water — 6 weeks
4. 12 + 1.0 mM/1 drinking water — 6 weeks
5. 12 + 37.8 mg/kg b.w. gavage
6. 12 + 37.8 mg/kg b.w. i.p.

7. 12 + 37.8 mg/kg b.w. iv.
8. 12 + 37.8 mg/kg b.w. s.c.
9. 12 + 18.9 mg/kg b.w. gavage
10, 12 + 18.9 mg/kg b.w. ip.
11 12 + 18.9 mg/kg b.w. iv.
12 12 + 18.9 mg/kg b.w. s.C.
13 12 + 9.4 mg/kg b.w. gavage
14. 12 + 9.4 mg/kg b.w. ip.
15. 12 + 9.4 mg/kg b.w. iv.
16 12 + 9.4 mg/kg b.w. s.c.
17 12 + 4.7 mg/kg b.w. gavage
18. 12 + 4.7 mg/kg b.w. ip.
19. 12 + 4.7 mg/kg b.w. iv.
20. 12 + 4.7 mg/kg b.w. s.c.
21 12 + 2.4 mg/kg b.w. gavage
22, 12 + 2.4 mg/kg b.w. ip.
23. 12 + 2.4 mg/kg b.w. iv.
24, 12 + 2.4 mg/kg b.w. s.c.

betic group, the diabetes was found approximately on
90th day after birth (blood glucose levels above
15 mM/l were considered diabetic). The experimental
scheme is presented in Table 1.

In groups 1-4, the rats were kept in glass metabolic
cages with free access to Larsen’s diet (composition see
in Korec, 1991) and drinking water for 6 weeks (ex-
posed to 12 h light/12 h dark cycle). Ten days after the
onset of diabetes the rats were divided into 2 groups
(group 3 and 4); non-diabetic rats were divided into
groups 1 and 2. Groups 2 and 4 received 1.0 mM of
vanadate in drinking water (NH4VO3 p.a. Lachema,
dissolved in citric acid — 100 mg/kg). The control rats
received no vanadate.

Glycaemia and glucose urine levels were determined
by an enzymatic method (Oxochrom-Glukéza, Lachema),
every time in the morning between 7.00 and 8.00 o’clock.
At the same time, amounts of consumed drinking water
and food, and excreted urine volume were recorded.

In groups 5-24, glycaemia was determined before
and 15, 30, 60, 120, and 240 min after vanadate admi-
nistration.

All results are expressed as mean and standard error
of the mean. Comparisons between the mean values
within each group were made by Student’s r-test.
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A probability value of P < 0.05 was considered as
a significant difference between the means.

RESULTS

The results are presented in Table II. The animals
receiving vanadate (groups 2 and 4) showed lower
weight gain in non-diabetic animals, and higher losses
of body weight in diabetic animals, respectively. In
both groups of diabetic animals, only 50% of animals
survived. There were no differences in food intake of
non-diabetic animals, and moreover in corresponding
parameters. In vanadate treated non-diabetic rats,
a moderate increase in urine excretion was observed. In
non-treated diabetic rats, there was significantly higher
food intake, and water intake three times higher com-
pared with V-treated animals. Vanadium treated diabe-
tic rats showed lower urine excretion than non-treated
animals, but relatively to water intake the urine excre-
tion was slightly higher. In experimental rats the gly-
caemia was significantly lower as well as total output
of glucose in the urine. On the other hand, urine glu-
cose levels were significantly higher in vanadium
treated diabetic rats. There were no differences in gly-
caemic indexes (glycaemia/amount of glycides in the
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II. Basic indices in experi after 6 weeks of the experiment (mean + S.E.D.)

Group 1 Group 2 Group 3 Group 4
Body weight (€9) 3653 3274 226+ 12 155+ 17
Survival (n) 12 12 6 6
Mortality (%) 0 0 50 50
Weight gain (gn) 57 19 =27 -98
Weight gain (g/r/d) 1.4 0.5 -0.6 -23
Food intake (g/d) 19.7+£05 18.6 £ 0.7 243+ 14 175+ 1.2
Water intake (ml/d) 254+ 1.1 19.3+0.7 107.7£6.3 36.2+3.4
Vanadium intake (mg/kg) 0 6.96 £ 0.18 0 27.56 £ 0.4
Urine volume (ml/d) 7107 8305 862175 328+34
Glycaemia (mM/1) 6.9 £ 0.1 64+03 29.1 29 205+ 0.8
Glucose in urine (mM/1) 0 0 500 + 80 758 £ 111
Urinary output of glucose (g/d) 0 0 7.69 £ 1.27 4.45 + 0.64
Glucose index 0.70 £ 0.01 0.72 £ 0.04 244 +0.22 240 £0.13
Assimilation coefficient 1.0 1.0 0.38 + 0.08 0.48 + 0.09

food) between the control (non-treated) and experimen-
tal (V-treated) groups. The values of assimilation coef-
ficient, representing the per cent of assimilated glucose
in the body (amount of the glucose excreted in urine

subtracted from the amount of received food saccha-

rides divided by the glucose content in the food) were
slightly lowered (worse) in non-treated diabetic rats.
On the basis of our results we suggest that vanadium
effects are not related to insulin-like effects, nor the
direct effects on glucose metabolism. The decrease in
glycaemia is a logical consequence of lowered intake
of water containing vanadate. Such a treated water was
refused by both healthy and diabetic animals followed
by a decrease in food intake and consequent decrease
in glycaemia.

In groups 5-24 no significant effects on rat glycaemia
were observed. On the other hand, in every route of
vanadate administration, the doses of 37.8 and
18.9 mg/kg resulted in deaths of the animals within
240 min, and in the lower doses within 24 hours after
administration. Surviving for 48 hours after adminis-
tration was only sporadical. Necropsy finding was
characterized by haemorrhages in gastrointestinal tract,
parenchymatous organs, and heart. These findings con-
firm important toxic effects of vanadate.

DISCUSSION

We suggest on the basis of the results obtained that
the effects of ammonium vanadate are related to refusal
of the animals to drink vanadate treated water. This was
also confirmed by Brichard et al. (1988), and all other
parameters are influenced by this effect. Other authors
(Ramanadham et al., 1989) reported numerous deaths
of animals because of dehydration and occasional diar-
rhoea. These findings dominated also in our experi-
ments as the cause of lethality. Similar results were also
obtained after application of chromium and zinc in
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drinking water (is it possible that every microelement
has an insulin-like effect?, non-published data). The
application form is wrong in itself (drinking water) and
it would be appreciable to verify also other application
forms to eliminate the aversion of animals to the water
in this way. The results of our preliminary experiments
with different routes of ammonium vanadate adminis-
tration seem to have no effects on glucose metabolism.
There are interesting data reported by other authors
(Brichard et al., 1988; Mongold et al., 1990), who de-
scribed total vanadate intake not corresponding to its con-
centration in drinking water. Frequently, the vanadate
intake is higher with water of lower vanadate concen-
tration, and despite of this, the final effect is definitely
dependent on the vanadate concentration in drinking
water, not on the amount consumed. These findings
confirm our suggestion that ammonium vanadate has
not an insulin-like effect, as we reported already in our
previous work (Nistiar et al., 1994). On the basis of the
results presented, as well as the literary information we
cannot recommend vanadium as an antidiabetic in any
application form or scheme. Actual results of in vivo
experiments with rats do not confirm results of the
agent in experiments in vivo. Moreover, their interpre-
tation is not frequently logical and is subjectively ten-
dentious.
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VYVOJ HODNOT pH A ELEKTRICKE VODIVOSTI
VE VEPROVEM MASE V PRUBEHU ZRANI

DYNAMICS OF pH AND ELECTRIC CONDUCTIVITY VALUES
IN LONGISSIMUS AND SEMIMEMBRANOSUS MUSCLES OF PIGS

I. Kleinova, I. Ingr

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

ABSTRACT: The objective of the study was to determine the dynamics of pH and electric conductivity (EV) in longissimus
(MLLT) and semimembranosus (MS) muscles. One hundred and ten carcasses were measured at five time intervals post
mortem: 50 min (EV, and pH,), 3 h (EV; and pHj), 5 h (EV5 and pHs), 7 h (EV; and pH;) and 24 h (EV,4 and pH,,).
Measurement of electrical conductivity was carried with the LF 191 (WTW Weinheim). The muscle pH was measured with
a CPH 51 and a combined glass electrode. The studied sample had a high proportion of stress-sensitive pigs. Tables I and II
show the mean, the standard deviation and the variation coefficient for pH and EV characteristics of MLLT and MS muscles.
Rigor mortis set in 3 hours post mortem in MLLT and 7 hours post mortem in MS. pH; value in MLLT decreased to 5.65 and
pH,, in the same muscle was 5.55. pH value in MS ranged from 5.74 (pH,) to 5.61 over a period of 5 h. After this breakpoint,
pH values started increasing to 5.68 (pH,,). Notable is a big variation of EV values. EV values increased in the first seven
hours post mortem in both muscles. In 50 minutes post mortem was found EV 5.49 in MLLT muscle. In 7 hours post mortem,
EV value reached 6.86 mS. EV,, value was 6.61 mS. There were no significant differences between the EV; and EV,, value.
The range of EV value in MS muscle was 4.95 to 8.09 over a period of 24 h. In Tables III and IV, simple correlation
coefficients between pH and EV values of the MLLT and MS muscle are presented. Correlation coefficients of pH and EV
measurements were highly significant. At 50 min post mortem LF values were moderately high correlated with pH; (r = -0.54 in
MLLT, r = -0.52 in MS). The correlation coefficients are very similar to those found by Jaud et al. (1992). Moderately high
correlations between pH; and EV,, values were also found (r = -0.61 in MLLT, r = -0.61 in MS). Slightly better correlation
was obtained between pH, and EV at 3, 5 and 7 h post mortem. Lower correlations were found between pH and EV values
measured at other time intervals post mortem.

Keywords: pH values; electrical conductivity; correlation coefficients; PSE

ABSTRAKT: Byly méfeny hodnoty pH a elektrické vodivosti u 110 prasat, ve svalech musculus longissimus lumborum et
thoracis (MLLT) a musculus semimembranosus (MS), v intervalech 50 min, 3, 5, 7 a 24 hodin post mortem. V obou svalech
byl zjiit€n odlidny prib&h hodnot. V MLLT poklesly hodnoty pH aZ na 5,55, v MS na 5,60 (pH,,). Elektrickd vodivost
dosédhla maximalnich hodnot u MLLT 6,61 mS a u MS aZ 8,09 mS, a to v ase 7 hodin post mortem. Hodnoty elektrické
vodivosti se udrZely na této Grovni aZ do 24 hodin post mortem. V obou svalech byly spofitiny témé&f shodné statisticky
prukazné korelacni koeficienty mezi pH a elektrickou vodivosti. Vysledky nabizeji moZnost identifikovat PSE vepfové maso
pomoci hodnot EV,4 a DFD vepfové maso hodnotami pHy,.

Klicova slova: zmény pH; elektrickd vodivost; korela¢ni koeficienty; PSE

UvoD Meéfeni pH pro detekci vad PSE a DFD se pouZiva

JjiZ fadu let. Publikaci obsahujicich informace o vlivu

Snadné a rychlé objektivni hodnoceni kvality masa
je u nds i ve svété neustdle feSenym problémem. Jesté
nebyl zcela dofeSen jednoznaény a vEasny zpusob roz-
pozndni jakostnich vad PSE a DFD piimo na porazko-
vé lince a jiZ se ve svété objevuje, predevsim z techno-
logickych duvodu, nutnost vyélenit dalsi jakostni
kategorie.

V naSich podminkéich se ¢asto objevuje pomérné vy-
soky vyskyt PSE vepfového masa, ktery zpusobuje
problémy z hlediska technologického zpracovani i eko-
nomiky podnikid masného primyslu.

CZECH J. ANIM. SCI., 44, 1999: 551-554

premortalnich i postmortélnich faktori na vyvin této
hodnoty pfi zrani masa je nepfeberné mnoZstvi.
Hodnota pH je fyzikélné-chemicky ukazatel vyply-
vajici z biochemickych zmén ve svaloviné a charak-
terizujici stav glykogenolytickych pochodd. Hodnota
pH svaloviny Zivych zvifat dosahuje neutralni oblasti,
tzv. fyziologického pH (Hofmann, 1987). V prib&hu
postmortalnich zmén, kdy dochézi k rozkladu glykoge-
nu na laktit, klesd pH za 6 aZ 8 hodin na hodnoty
5,4-5,8 (Scheper, 1978). U PSE masa dochézi k rych-
Iému poklesu pH jesté za pomérné vysoké teploty sva-
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loviny, coZ ma za nasledek pocinajici denaturaci bilko-
vin a vy38i ztraty masné $tavy, neZ je tomu u masa
normalni kvality (Honikel, Kim, 1986).

Hodnoty pH jsou nejvice uznavanym, i kdyZ nikoli
absolutnim, kritériem postmortalniho vyvoje jakosti vep-
fového masa (Ingr et al., 1987). Nevyhodou pouZivani
metody méfeni pH pro detekci jakostnich vad je nut-
nost ofetfovani a kalibrace elektrody. Jako jednodussi
metoda pro hodnoceni kvality masa se ukazuje zji$to-
vani elektrické vodivosti. Vyhodou je snadna manipulace
s elektrodou, tvofenou dvéma kovovymi bodci, kterd
neni nachylna na mechanické poSkozeni a ktera se ne-
musi ¢asto kalibrovat.

Cilem prace bylo zhodnotit pribéh pH a elektrické
vodivosti (EV) ve svalech musculus longissimus lum-
borum et thoracis (MLLT) a musculus semimembrano-
sus (MS) a pripadné i vztah mezi obéma ukazateli.

Vhodnost poufZiti elektrické vodivosti pro hodnoceni
kvality masa je zaloZena na faktu, Ze b&hem postmor-
talni glykogenolyzy, kdy klesa hodnota pH, nastivaji
zmény iontovych poméri. Soucasné se vyskytuji dena-
turani vlivy a dochazi k riznému stupni naru$enosti
bunéénych membran, které umoziiuji splynuti extrace-
lularnich a intracelularnich tekutin, ¢imZ dochazi i ke
zméné elektrické vodivosti. Tyto tkafiové zmény jsou
intenzivnéj$i u PSE masa neZ u masa normalni kvality.
Z popisu tohoto principu je ziejmé, Ze se touto meto-
dou méfeni nedaji zjistit DFD odchylky (Feldhusen et
al., 1987).

Kriticky pohled na elektrickou vodivost jako krité-
rium kvality uvadé&ji Pliquett a Pliquett (1998). Pfi mé-
feni elektrické vodivosti tvori hlavni slozku zjistované
veli¢iny konduktance, kterd predstavuje redlnou slozku
celkové vodivosti tkané. Jeji zavislost na geometrii elek-
trody (plocha bodcti a mezera mezi nimi) muZe byt ome-
zena jen za urCitych podminek. Vodivost strukturova-
nych latek, jakou je maso, zédvisi na frekvenci a napéti
méieni a na teploté materidlu. Za dcelem zjednoduseni
méfeni pracuji piistroje pro méfeni konduktivity v ma-
se pouze na jedné frekvenci. Proto vysledky ziskané pri
méfeni zdvisi na druhu pouZitého pfistroje, coZ ztéZuje

standardizaci parametri kvality. Podrobnéji se principem
méfeni u nas zabyvali Kamenik er al. (1989, 1990).

Vztahy mezi hodnotami pH a elektrické vodivosti,
prevéazné zjistované 1 hodinu a 24 hodin post mortem,
hodnotili napf. Eggert et al. (1990), Sack, Branscheid
(1990), Kamenik et al. (1990) a Jaud et al. (1992). Demo
et al. (1994) uplatnili hodnoty EV pfi konstrukci tzv.
indexu kvality masa.

MATERIAL A METODA

V letech 1997 a 1998 byly méfeny hodnoty pH a elek-
trické vodivosti u 110 ruznych findlnich hybrida prasat
poraZzenych v Masokombinétu Poli¢ka, a. s. Bylo sle-
dovano 11 skupin prasat po 10 kusech. Skupiny prasat
pochazely od riznych dodavateli. Cilem bylo hodno-
ceni jakosti masa prasat z bé€Znych pordZek na zakladé
ndhodného vybéru. Primérnd hmotnost opracovaného
jatecného téla dosahovala 93 kg. Hodnoty pH a EV
byly zjiSfovany ve svaloviné pefené (MLLT) a kyty
(MS) v intervalech 1, 3, 5, 7 a 24 hodin post mortem.
Pro méfeni byl pouZit pH-metr CPH 51 s kombinova-
nou sklenénou elektrodou a konduktometr LF 191 fir-
my WTW Weinheim. Vyrobce pouZitého pfistroje pro
méieni elektrické vodivosti ve vepfovém mase ve vzta-
hu k vadé PSE udéva tato kritéria:

EVfjakost | Velmi dobré Phijatelnd Spatnd
EV, (mS) <53 <103 > 10,3
EV,4 (mS) <73 <98 >98

Mezi vpichy od elektrody konduktometru pak bylo
méfeno pH. Hodnoty EV | (mS) a pH; byly zjiStovany
v peceni na drovni posledniho hrudniho obratle. Dalsi
méfeni byla provadéna mezi nasledujicimi sousednimi
bedernimi obratli. Ve svalu MS se pfi méfeni postupo-
valo dorzilnim smérem. K testovéni rozdilii mezi jednot-
livymi pruméry méfeni pH a EV byl pouZit r-test pro
pérované hodnoty (Reisenauer, 1970).

I. Pribéh hodnot pH ve svaloviné pecené a kyty u 110 prasat — Dynamics of pH values in m. longissimus lumborum et thoracis (MLLT)

and m. semimembranosus (MS) of 110 pigs

Sval! Statisticka velicina? pH, pH, pHs pH; pHyy
= 5,65 5,57 5,54 5,53 5,55
X e ul a o] il

MLLT s Tl LT s
Sy 0,35 0,27 0,26 0,22 0,29
Ve 6,19 4,85 4,69 4,07 523
- 574 5,66 5,61 5,60 5,68
X | | alieaa | r===" | S ey

MS LR LR A oty b
8; 0,28 0,25 0,22 0,24 0,26
V. 4,83 4,39 3,84 4,35 4,63

++ P < 0,01; + P <0,05; - P > 0,05 - priikaznost rozdili mezi dvéma sousednimi priméry hodnot pH
++ P < 0.01; + P < 0.05; - P > 0.05 - statistical significance of the difference between two adjacent means of the pH value

!muscle, statistical variable
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VYSLEDKY A DISKUSE

Primémé hodnoty pH ve svalech m. longissimus lum-
borum et thoracis (MLLT) a m. semimembranosus (MS)
jsou uvedeny v tab. I. Podle hodnoty pH; je ziejmé, Ze
se jednd o soubor s vysokym vyskytem PSE vady ma-
sa. Statistické zhodnoceni (t-test) vysledki méfeni pH
potvrdilo vysledky, které uvadi Scheper (1978). Byl
ovéfen pokles hodnot pH v MLLT jen mezi méfenim
v prvni a tieti hodiné po poréZce. U svalu MS probihal

glykolyticky proces aZ do paté hodiny po pordZce. M&-
fenim 24 za hodin post mortem se zjistilo mirné zvyS$eni
hodnoty pH ve svalu MS.

V tab. II jsou sefazeny vysledky méfeni elektrické
vodivosti ve svaloviné MLLT a MS. Z tabulky je patr-
né, Ze v prub&hu sedmi hodin post mortem dochézelo
ke zvySovani elektrické vodivosti, a to v obou svalech.
Vodivost ve svaloviné pe€ené dosahovala vysSich hod-
not neZ ve svalu MS. U hodnoty pH tomu bylo ve sva-
lech naopak.

I1. Prib&h hodnot elektrické vodivosti (mS) ve svalu pe¢en¥ a kyty u 110 prasat — Dynamics of electric conductivity (EV) values (mS) in
m. longissimus lumborum et thoracis (MLLT) and m. semimembranosus (MS) of 110 pigs

Sval! Statistické veliina® EV, EV, EV, EV, EV,,
o 5,49 6,13 6,35 6,86 6,61
X L b L Ty == = r= L

MLLT L [ Bl e
Sy 2,75 3,04 3,09 3,31 2,57
v 50,09 49,62 48,66 48,18 38,80
= 4,95 6,10 7,19 8,10 8,09
X | o~ T3 | e | b e . B |

MS 0 5 0 L by =
Sy 2,82 3,71 4,13 4,29 3,14
Vi 57,03 60,84 57,45 53,00 38,81

++ P <0,01; + P < 0,05; — P> 0,05 — prukaznost rozdili mezi dv€ma sousednimi prim&ry hodnot elektrické vodivosti
++ P < 0.01; + P < 0.05; — P > 0.05 — statistical significance of the difference between two adjacent means of the electric conductivity

values

'muscle, %statistical variable

5,8 1. Prib&h hodnot pH ve svalech MLLT a MS
——MLLT u prasat — The curve of pH values in longissimus
575 —a—MS (MLLT) and i b (MS) les of
pigs (x-axis — time after slaughter, y-axis — pH
a 5,7 1 value)
p
5,65
56
5,55
55 T T T T T T
0 4 8 12 16 20 24
Cas (hod)
8,5 1
8 o |—e—MLLT
7,5 4 -=—MS
7
6,5
mS
6 -
55 -
¥ 2. Prib&h hodnot elektrické vodivosti (mS) ve
45 svalech MLLT a MS u prasat — The curve of
4 . . = . . . electric conductivity (mS) values (EV) in longis-
0 4 8 12 16 20 24 simus (MLLT) and semimembranosus (MS)
&as (hod) muscles of pigs (x-axis — time after slaughter,
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III. Korelace pH a EV v MLLT u prasat (n = 110) — Correlation
coefficients between pH and electrical conductivity (EV) values in
m. longissimus lumborum et thoracis (MLLT) of pigs (n = 110)

Mgfeni' | pH, pHj pHs pH; pHyy
EV, -0,54"** | -0,44*** | —0,39""* | -0,34"** | -0,18"
EV,3 -0,69*"* | -0,58*** | -0,46*** | -0,40*** | -0,24""
EVs -0,69"" | -0,58""* | —0,48°"* | —0,41°** | -0,28""
EV, -0,71*** | -0,62"** | -0,50"*" | -0,44™"" | -0,30"""
EV,, |-0,60""|-0,55""|-0,44""" | -0,42*"* | -0,19"

*P <005 " P<001; " P <0001 — prikaznost korelaci mezi
méfenymi hodnotami pH a EV

*P <005 " P<001; """ P <000l - statistical significance of
correlation coefficients between pH and electrical conductivity values

'meusurement

IV. Korelace pH a EV v MS u prasat (n = 110) — Correlation coef-
ficients between pH and electrical conductivity (EV) values in semi-
membranosus (MS) muscle of pigs (n = 110)

Méfeni' | pH, pH, pHs pH, pH,,
EV, -0,52"" | -0,39"** | 0,27 | -0,32°** | -0,24""
EV, -0,66"* | -0,49"" | -0,39""" | -0,37""" | -0,29"
EV; -0,69""" | -0,52"*" [ -0,41°** | -0,38"** | -0,28""
EV; -0,71*** | -0,54*** | -0,47*** | -0,41*** | -0,32"**
EV,, |-061""]-0,53""|-0,55""" | -0,48""" | -0,36"""

‘P <005 " P<001; " P <0001 - pritkaznost korelaci mezi
{néienymi h(zgnommi pH e‘!:'.V

P <005 P<00I; P < 0.001 - statistical significance of
correlation coefficients between pH and electrical conductivity values

'measuremcnt

Prubéh hodnot pH a EV ve svalech MLLT a MS
dokumentuji obr. 1 a 2.

Je zfejmé, Ze na zménu vnitinich podminek svalovi-
ny vyvolanou glykolytickym procesem reaguje svalova
tkali zm&nami své struktury, postihnutelnymi méfenim
elektrické vodivosti aZ s ur€itym zpoZdénim.

Mezi hodnotami pH a elektrickou vodivosti byly stano-
veny ve svalech MLLT a MS statisticky prikazné kore-
lace. Hodnoty korela¢nich koeficienti dosahuji pro mé-
feni pH; a EV v obou svalech blizkych hodnot (tab. III
alV).

Shodné hodnoty korelaénich koeficientd mezi pH,
a EV| v MLLT a MS uvadéji Jaud et al. (1992). Korelace
na stejné drovni v MLLT mezi pH; a EV|, popi. EV,,
zjistili Kamenik et al. (1990). Ve svalu MS uvadéji tito
autofi korelace niZ8i. Byl nalezen uZsi vztah mezi mé-
fenimi pH; a EV,, neZ mezi méfenim pH, a EV,. Toto
zjisténi popisuji i Eggert et al. (1990) a Sack, Bran-
scheid (1990). Nejvyssi korelacni vztahy mezi pHI1 a EV
byly zjiStény v prib&hu 3. aZ 7. hodiny post mortem.

Pro nedostatek literarnich prament, ve kterych by bylo
pouZito stejného typu pfistroje a okamZiku méfeni, ne-
mohou byt zji§t&né tdaje podrobngji diskutovany.

Z praktického hlediska by bylo vyhodné propracovat
a standardizovat klasifikaci jateCnych t&l na zékladé
méfeni EV,4. Vzhledem k dynamice ¢asnych postmor-
talnich procesti je méfeni jakostnich veli¢in kratce po
poraZce nirofné na dodrZeni Easovych limitd. Méfeni
EV,,4 a pHyy, a tim i oddéleni PSE a DFD masa, by
mohlo prob&hnout nerufené bez ¢asového stresu pfi vy-
skladiiovani masa z chladirny.
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INFORMACE - STUDIE - ZPRAVY

SOUCASNY MEZINARODNI STAV ODHADU PLEMENNE
HODNOTY PRASAT"

RECENT STATE OF BREEDING VALUE ESTIMATION IN PIG
M. Wolfov4, J. Wolf

Research Institute of Animal Production, Prague-Uhfinéves, Czech Republic

ABSTRACT: An overview of the state of art in applying multitrait animal models in pig breeding in different European
states (Austria, Czech Republic, Denmark, France, Slovakia, Sweden, Switzerland, Norway, federal states Bavaria, North
Rhine-Westphalia and Saxony of Germany) and Canada is given. Traits and models used for genetic evaluation differ
considerably between states. A typical example for differently defined traits is the proportion of lean meat in carcass, which
is calculated from different measures and/or carcass parts and makes a comparison among states very difficult. Seasons range
from one to six months in length and are used in different combinations with the effects year and herd in the models. In all
states repeatability models are used for reproduction traits, in Czech Republic and Slovakia the first litter is considered as a separate
trait. A random litter effect is included nearly in all states in production trait models, similarly the random permanent sow
effect is an essential part of reproduction trait models. In most states production and reproduction traits are evaluated
separately, in Czech Republic and Slovakia they are evaluated jointly in one run. The number of traits included in the total
breeding value ranges from 2 to 7, where separate total breeding values for production traits and for reproduction traits are
often defined.

Keywords: pig; genetic evaluation; multitrait animal model

ABSTRAKT: V prici je podan pfehled souasného stavu aplikace viceznakového animal modelu ve §lechténi prasat v Kanadé
a rliznych evropskych stitech (Rakousko, Ceska republika, Dénsko, Francie, Slovensko, Svédsko, Norsko, spolkové zem&
Némecka Bavorsko, Severni Poryni-Vestfalsko a Sasko). Znaky a modely pouZivané pro genetické hodnoceni zvifat se
v jednotlivych stitech od sebe zna&né 1i§i. Typickym pfikladem rizné definovaného znaku je podil libového masa v jateném
t€le. Tento podil je pocitin na zédkladé méfeni nebo véaZeni riznych Casti jatetného t&la, coZ zt€Zuje srovnavéani mezi staty.
Sezona, uZivana v modelech jako efekt, ma délku jednoho aZ 3esti m&sicl a rizné se kombinuje s efektem roku a stada. Pro
reprodukéni znaky jsou pouZivany ve viech stitech modely s opakovanim, v Ceské republice a na Slovensku je prvni vrh
hodnocen jako samostatny znak. Téméf vSechny stity zahrnuji do modeld pro produkéni znaky ndhodny efekt vrhu a pro
reprodukéni znaky ndhodny permanentni efekt prasnice. Ve vétSiné stéti jsou plemenné hodnoty pro produkéni a reprodukéni
znaky poéitdny oddélené, v CR a na Slovensku se vypo&et provadi v jednom kroku. Po&et znakii zahrnovany do celkové
plemenné hodnoty kolisd od 2 do 7, pfitemZ je asto samostatné definovdna celkovd plemennd hodnota pro produkéni
a reprodukéni znaky.

Klitov4 slova: prasata; genetické hodnoceni; viceznakovy animal model

UvVOD

Ve viech chovatelsky vyspélych stitech se prosadil
v poslednich letech BLUP-animal model jako standardni
metoda odhadu plemenné hodnoty u prasat. I v Ceské
republice byl zaveden zacitkem roku 1998 &tyfznakovy
animal model pro produké&ni znaky u Eistokrevnych
zvifat. U matefskych plemen byl tento model zacatkem
roku 1999 rozdifen o dva reprodukéni znaky. Metody
testace, méfené znaky a pouZité statistické modely se

v riiznych statech v uréitych bodech shoduji a v jinych
odlisuji. Cilem predloZené studie je poskytnout piehled
o aktudlnim stavu aplikace animal modelu v riznych
evropskych stitech a v Kanadé.

Zakladem pro vypracovani této studie byly nepubli-
kované pfednasky na mezindrodnim workshopu ,,Intro-
duction of BLUP Animal Model in Pigs®, ktery se ko-
nal od 3. do 5. 9. 1998 ve VUZV v Praze-Uhfingvsi.
Cast pfispévki je k dispozici na Internetu pod adresou
http://tzv fal.de/prag.

*  Price je soudasti feSeni projektu EP 7123 Narodni agentury pro zem&d&lsky vyzkum.
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I. Znaky v animal modelu a v celkové plemenné hodnot& — Traits in animal model and in aggregate breeding value

Stat!

Potet hodnocenych znaku?

Podet znakil v celkové plemenné hodnot&?

otcovsk4 plemena®

matefski plemena’

Kanada® (Brisbane er al., 1998)
Svédsko’ (Hedebro-Velander, 1998)
Dinsko® (Andersen, 1998)

Francie? (Tribout et al., 1998)

Norsko'? (Olsen, Tajet, 1998)

Bavorsko!! (Gotz, 1998)

Severni Poryni-Vestfalsko'? (Tholen er al., 1998)
Sasko!? (Miller er al., 1998)

Rakousko'* (Knapp e al., 1998)

Slovensko!S (Peskovitov4 et al., 1998)

Ceska republika' (Wolf et al., 1998)

1PF,1PF+4PS, IR
2PF+3PS+2FS,2R
2PF+2PS,2PS,1FS,2R

2PF+7PS, 1R

2PF+8PS, IR
4PS, 1R

4 PS (v ptipravé'® 3 PF + 4 PS, 3 R)
2PF+5PS, 2R

5PS,2R

2 PF + 3 PS (v piiprav€ 2 PF + 3 PS + 2 R)
2PF+2PS+2R

1 PF + 3 PS
1PF+2PS+2FS
2PF+4PS+1FS

5 PS (Large White, Pietrain)
2 PF (Duroc)

1PF+6PS
3PS
4 PS
1 PF+4PS
5PS
1PF+1PS
1PF+1PS

1PF+3PS+1R
I1PF+2PS+2FS+2R
2PF+4PS+1FS+1R

5 PS + 1 R (Large White, Landrace)
2 PF + 1 R (Duroc)

IPF+5PS+1R
3PS+1R

4 PS

1PF+4PS

5PS

1 PF + 1 PS (+ 1 R v pfipravé)
1PF+1PS+1R

095556 6661 ‘## “1DOS "WINV ‘[ HOIZD

Svycarsko!” (Hofer, 1998) 7PS,2R index produkce!® = 7 PS, index reprodukce?® = 2 R

PF - produkéni znaky z polniho testu (production traits from field test)

PS - produkéni znaky ze i¢nfho testu (prod traits from station test)
FS - funkéni znaky ze i¢niho testu (fi I traits from station test)

R - reprodukéni znaky (reproduction traits)

'state, 2number of traits which are jointly evaluated, *number of traits in aggregate genotype, ‘sire breeds, *dam breeds, ®Canada, "Sweden, ®Denmark, *France, '®Norway, !'Bavaria, '?North Rhine-Westphalia,
Saxony, '*Austria, "*Slovakia, '°Czech Republic, switzerland, "®in preparation, aggregate genotype of production traits, 20agg‘regate genotype of reproduction traits



ZPUSOBY TESTACE ZVIRAT A VYUZITI DAT
PRO ODHAD PLEMENNE HODNOTY

Ve v3ech statech, které jsou zahrnuty do pfedloZené
studie (tab. I), se provadi polni testace vlastni uZitko-
vosti prasni¢ek a kanecku. Testaéni stanice pro testaci
kaneCku maji z uvedenych statii pouze Dansko, Norsko,
Sasko a Severni Poryni-Vestfilsko. Viechny stity pro-
vadgji i staniéni test na vykrmnost a jate€nou hodnotu
u potomstva, sourozencii nebo polosourozenci kanci.
V Diénsku se jate¢na hodnota zji§tuje pouze u kanecki
z testadnich stanic, ktefi nebyli vybrani do plemenitby.
V Sasku a Severnim Poryni-Vestfalsku se navic hod-
noti hybridni potomstvo kancti na komerénich jatkéch.
Ne vSechny sledované ukazatele vSak slouZi pro odhad
plemenné hodnoty. VyuZiti dat pro odhad plemenné
hodnoty a pofet soucasné hodnocenych znaki uvadi
tab. I. Komplexy znakd, které jsou hodnoceny v riz-
nych vypoctech, jsou oddéleny Earkou (druhy sloupec
tab. I). V Kanadé se napf. poéita jednoznakovy animal
model pro produkéni znak z polniho testu, pétiznakovy
animal model pro produkéni znaky (jeden z polniho
testu a Ctyfi ze stani¢niho testu) a jednoznakovy animal
model pro reproduk&ni znak. Ve vétSin& uvedenych stati
se produkéni a reprodukeni znaky hodnoti samostatné,
v CR se ob& skupiny znaki fe¥i soudasné, na Slovensku
se tento zpusob bude v kratké dobé& rovnéz aplikovat.

ZNAKY ZAHRNOVANE DO GENETICKEHO
HODNOCEN{

Ve jmenovanych stitech jsou stanovovéiny plemen-
né hodnoty pro tyto znaky (tfidéni podle uZitkovych
komplexu):

Vykrmnost

— prumérny denni pfiristek od narozeni do ukonéeni
polniho testu — v priméru kolem 100 kg (vSechny
stity mimo Kanady a Norska)

— vé&k pfi ukonceni testu (dosaZeni hmotnosti 100 kg)
(Kanada, Norsko)

— pramérny denni pfiristek za testadni obdobi (cca
30-100 kg) (vSechny staty kromé Kanady ve stani¢nim
testu, Dansko, Slovensko, Cesk4 republika i v polnim
testu)

— primérny denni pfiristek od narozeni do 30 kg
(Dénsko)

— konverze krmiva (Svédsko, Svycarsko, Dansko,
Francie, Rakousko, Norsko, Némecko)

— denni pfijem krmiva (Severni Poryni-Vestfilsko).

Jateéna hodnota — méFeni na Zivych zvifatech

— vySka hibetniho tuku (Kanada, Svédsko, Francie, Sas-
ko, Slovensko, Norsko, Severni Poryni-Vestfalsko)

— podil libového masa na zdkladé méfeni tuku a svalu
MLD (Dé4nsko, Cesk4 republika)
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— podil hlavnich masitych &asti na zdkladé méfeni tu-
ku a svalu MLD (Svédsko).

Jateénd hodnota — méreni na jate¢ném téle

- vydka svalu MLD (Kanada, Severni Poryni-Vestfal-
sko)

— podil nebo hmotnost libového masa nebo hlavnich
masitych &asti z riznych méfeni (vSechny staty)

— plocha MLD na prifezu (Kanada, Severni Poryni-
-Vestfalsko)

— délka jateEného téla (Sasko, Svédsko)

— vytéZnost (Déansko, Francie, Norsko).

Ukazatele kvality masa

- pH; (po 45 min aZ 1 hod.) (Svycarsko, Bavorsko,
Rakousko, Sasko)

— pHzg (po 24 a% 30 hod.) (Svycarsko, Dansko, Fran-
cie, Bavorsko)

— podil vnitrosvalového tuku v MLD (Svycarsko, Ra-
kousko, Norsko)

— zbarveni masa (Bavorsko, Rakousko, Svycarsko,
Francie, Severni Poryni-Vestfalsko)

— ztrata vody okapem (Francie, Rakousko)

— vodivost (Severni Poryni-Vestfalsko).

Funkéni znaky

— bodové hodnoceni exteriéru (Dansko, Svédsko)
— bodové hodnoceni vyskytu onemocnéni osteochon-
dritis (Svédsko).

Reprodukéni znaky

— pocet viech narozenych selat (Kanada, Dansko,
Francie)

— podet Zivé narozenych selat (Svédsko, Svycarsko,
Austrélie, Bavorsko, Sasko, Severni Poryni-Vestfal-
sko, Norsko, Ceska republika, Slovensko)

— pocet dochovanych selat (Rakousko)

— interval odstav—prvni zapusténi (Svycarsko, Severni
Poryni-Vestfalsko)

— délka mezidobi (Svédsko).

Nékteré uvedené znaky vSak mohou byt v jednotli-
vych stitech razné€ definovany, coZ znesnadiiuje jejich
srovnéavani. Nejvyznamné&jsi jsou rozdily v definici po-
dilu nebo hmotnosti libového masa v jate¢ném téle.
Napt. podil masa vyjadfeny v procentech se ve Svycar-
sku uréuje na zdkladé hmotnosti kyty, pecené a plece,
v Diansku se pro vypocet vyuZiva vySka tuku na kyté
a vySka hibetniho tuku a svalu MLD apod. (tab. II).
Pritom se méfeni vysky svalu nebo tuku provédi ruz-
nymi pfistroji a na riznych mistech jate€ného téla.
Napf. v Bavorsku se plocha MLD a plocha tuku m&fi
mezi 13. a 14. Zebrem. Vyska hibetniho tuku je obvyk-
le primérem z méfeni na nékolika mistech. Pro vyjad-
feni mnoZstvi libového masa v jate¥ném téle se v CR
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II. Mé&fené ukazatele jateEného t&la, které jsou zdkladem pro vypolet podilu libového masa — Carcass measurements or carcass parts which

are used for calculating lean meat p g

stat!

Méfené ukazatele jateZného t&la?

Svédsko® (Hedebro-Velander, 1998)

Dinsko? (Andersen, 1998)

Francie® (Tribout et al., 1998)

Bavorsko® (Gotz, 1998)

Severni Poran-Vestfﬂlsko7 (Tholen et al., 1998)
Sasko® (Miiller et al., 1998)

Rakousko” (Knapp et al., 1998)

Svycarsko'? (Hofer, 1998)

podil masa a kosti v kyté, hmotnost masa v kyt&€ a MLD a podil kyty
v jatedném t&le!!

vy3ka hibetntho tuku a svalu MLD, vy3ka tuku na kyt&'?
hmotnost kyty, peceng a hebetniho tuku!?

plocha svalu MLD a plocha a vy¥ka tuku'4

plocha svalu MLD a plocha a vy3ka tuku

plocha svalu MLD a tuku'$

hmotnost kyty, pefen¥ a krkovitky'

hmotnost kyty, pegené a plece!’

Istate, 2

carcass parts, 3Sweden, *Denmark, *France, *Bavaria, "North Rhine-Westphalia, sSaxony. %Austria, "’Switzerland, ''lean meat and

bones content in ham, lean meat weight of ham and MLD, proportion of ham in carcass, 2hackfat thickness, thickness of MLD, fat thickness
in ham, 13weight of ham, loin and backfat, '“area of MLD and backfat, backfat thickness, *area of MLD and backfat, ‘*ham, loin and neck

weight, l7w¢:ighl of loin, ham and shoulder

a na Slovensku uZiva hmotnost hlavnich masitych ¢as-
ti, tj. kyty, pecené, plece a krkovicky, v Kanadé jako
jeden znak pouze hmotnost masa v peceni a jako druhy
hmotnost masa v peceni, kyté a pleci.

MODELY PRO ODHADY PLEMENNYCH HODNOT

Ve vsech statech se pouZivaji viceznakové, pfipadné
jednoznakové BLUP-animal modely. V jednotlivych sta-
tech nejsou do modelu pro stejny znak zahrnuty vZdy
stejné efekty. VSechny modely obsahuji efekty roku,
sezony a stada (resp. stanice nebo skupiny zvifat). Tyto
tii efekty jsou v modelu samostatné nebo v ruznych
kombinacich obvykle jako pevné, pfi¢emZ sezona méi
délku jednoho aZ Sesti mésicti. Kombinace stido-rok—
sezona se pouZziva napf. ve Svédsku, v Dansku a ve
Francii jako pevny efekt a na Slovensku a v Ceské re-
publlice (pouze u reprodukénich znaki) jako nihodny
efekt. U produké&nich znaki se pouZivd v CR efekt
rok-sezona jako pevny efekt a efekt stida nebo stdda
puvodu (pfi staniénim testu) jako nahodny efekt.

Dile je u produk¢nich znaki vZdy pevny efekt po-
hlavi a s vyjimkou Saska a Svédska nahodny efekt vrhu,
u reprodukce ndhodny permanentni efekt prasnice,
pevny efekt pofadi vrhu a typu pfipafovani a s vyjim-
kou Bavorska a Svédska i v&k pfi opraseni nebo vék
pfi prvnim opraseni a délka mezidobi jako doprovodna
proménna. Casto se aplikuje také kvadratick4 a n&kdy
i kubick4 regrese (Svycarsko, Dansko, Cesk4 republi-
ka, Slovensko). U znaku jate¢né hodnoty je vZdy hmot-
nost jako doprovodnd proménnd, tzn., Ze naméiené
udaje jsou opraveny na stejnou jateEnou nebo Zivou
hmotnost. U kvality masa je zahrnut pevny nebo na-
hodny efekt dne porazky. Dalsi efekty v modelu jsou
specifické podle podminek testace toho kterého statu.
K tmto efektim patfi typ krmeni (Ceska republika),
typ vrhu (Eistokrevny nebo hybridni — Sasko, Bavorsko),
plemeno (CR, Severni Poryni-Vestfilsko), technik (Ka-
nada) a u reprodukce plemeno pfipafovaného kance.

Diskutabilnimi efekty zustdvaji genetické skupiny
(v pfipadé, Ze rodi¢e nejsou znimi), dosud obsaZené
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v modelech jen ve Francii, Bavorsku a Severnim Pory-
ni-Vestfilsku, a efekt hmotnosti na konci polniho testu
na znaky piiristek nebo vék. VétSina statd tento efekt
nezohlediiuje. V Kanadé a ve Francii provadéji korekci
na kone¢nou hmotnost, v Dansku i na po¢ate¢ni hmot-
nost. Ve stani¢nim testu se provadi vétsi pocet vaZeni,
korekce na stejnou hmotnost lze proto bez problému
provést individualné linearni interpolaci, v polnim testu
je vSak k dispozici pouze jedno zjiStovani hmotnosti,
korekce je proto problematicka.

Plemenné hodnoty pro jednotlivé znaky jsou vztaho-
vény v jednotlivych statech na riznou bézi. Napf. v Sas-
ku jsou plemenné hodnoty kanct vyjadiovany jako od-
chylky od priméru plemennych hodnot kanct poslednich
tfi roénikd, v Bavorsku se baze permanentné posouva
(klouzavé baze), u nas je v souCasnosti vztaznou hod-
notou primér plemennych hodnot zvifat narozenych v ro-
ce 1995 (pevné baze). Volba pevné baze ma tu vyhodu,
Ze pri prechodu z jednoho roku do druhého nedochazi
k prudkym zmé&ndm plemennych hodnot a geneticky vy-
voj v &ase lze pfimo sledovat.

CELKOVA PLEMENNA HODNOTA

Pro definici $lechtitelského cile se ve vétSing stati
pouZiva celkovd plemennad hodnota (oznafovéna také
jako agregovany genotyp nebo selekéni index), ktera je
line4rni kombinaci plemennych hodnot jednotlivych zna-
ku (souétem urcitych plemennych hodnot vynasobenych
ekonomickymi koeficienty). VySe, ale i relace ekono-
mickych koeficienti se v jednotlivych stitech asto vy-
razné odlifuji, coZ je ddno nejen odli¥nym systémem
ocefiovani jateCnych zvifat a riznymi relacemi cen vep-
fového masa a ndkladi na jeho vyrobu, ale i dosaZenou
urovni jednotlivych znakt. V soucasnosti je ve statech,
které dosahuji vysokého podilu libového masa (Dénsko,
Kanada), zietelny pokles hodnoty ekonomickych koefi-
cientl pro podil libového masa ve prosp&ch znaku kva-
lity masa. RovnéZ ekonomické véha pro konverzi krmi-
va byla sniZena (Severni Poryni-Vestfilsko) nebo byl
tento znak z celkové plemenné hodnoty u otcovskych
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111. Znaky v celkové plemenné hodnoté pro matefské plemena — Traits in aggregate genotype for dam lines

Znaky v celkové pl hodnotg*~2
AGE100; LM, FCR, plocha MLD'%; NBT

ADGF; LM, FCR, ADGS, tloustka boéniho tuku'6, exteriér'’, vyskyt osteochondritis'®;
NBA, mezidobi'?

ADGF 0-30 kg, ADGF 30-100 kg; LM, FCR, exteriér, pHy, vyt&Znost?; NBT
Large White, Landrace: ADGS, FCR, vyt&¥nost, LM, index kvality masa?!'; NBT
Duroc: AGE100, vy3ka hibetniho tuku??

AGEI100; FCR, LM, vyté&Znost, vnitrosvalovy tuk?3, kvalita §unky24; NBA
ADGS, LM, index kvality masa, FCR; NBA

ADGS, FCR, LM, vodivost®®

Stéty!
Kanada® (Brisbane et al., 1998)
Svédsko? (Hedebro-Velander, 1998)

Dinsko® (Andersen, 1998)
Francie® (Tribout et al., 1998)

Norsko’ (Olsen, Tajet, 1998)
Bavorsko® (Gotz, 1998)

Severni Poryni-Vestfalsko®
(Tholen et al., 1998)

Sasko!? (Miller et al., 1998)
Rakousko!! (Knapp et al., 1998)
Slovensko!? (Peskovidova et al., 1998)
Ceska republik.:\13 (Wolf et al., 1998)
Svycarsko!* (Hofer, 1998)

ADGF; FCR, LM, délka jate¢ného t¥laS, pH,

ADGS, FCR, LM, vnitrosvalovy tuk, index kvality masa

ADGF; podil HMC?’

ADGF; hmotnost HMC?®; NBA2+

index produkce29: ADGS, FCR, podil HMC, vnitrosvalovy tuk, pH;, pHy,, barva masa®?
index reprodukce’': NBA, interval odstav—pripusténi*2

* Pofadi znakil: znaky z polniho testu (chybi v n&kterych stitech); znaky ze stani¢niho testu; znaky reprodukce (order of traits: traits from
field test /several states without field test traits/; traits from station test; reproduction traits)

AGEI100 - v&k ve 100 kg hmotnosti (age at 100 kg live weight), ADGF - priristek v polnim testu (average daily gain in field test), ADGS —
pririistek ve stani&nim testu (average daily gain in station test), FCR — konverze krmiva (feed conversion ratio), HMC — hlavni masité &asti
(valuable cuts), LM — podil libového masa (lean meat content), NBA — podet Zivé narozenych selat (number of piglets born alive), NBA2+ —
pocet Zivé narozenych selat v druhém a v dalSich vrzich (number of piglets born alive for second and higher parities), NBT — podet viech

narozenych selat (total number of piglets born)

Istate, 2traits in a&gmgale genotype, 3Canada, *Sweden, *Denmark, ®France, 7Norwny. ®Bavaria, *North Rhine-Westphalia, "’Snxony. "Aus-

tria, ?Slovakia,

Czech Republic, ”Swilzerlnnd, Barea of MLD,
lgfnn'owing interval, ’dressi g or

1 h

165ide fat thickness,

loss, 2'meat quality index, Ppackfat thickness, intramuscular fat, z"quality of ham,

17

conformation score, mscoring of osteochondrosis,

P 8
25conductivity. *carcass length, 27pr<>ponion of valuable cuts, waeight of valuable cuts, *’aggregate genotype of production traits, *’meat

colour, 'aggregale genotype of reproduction traits, 32

linii zcela vypustén (Bavorsko), protoZe bylo zji§téno,
Ze selekce na nizkou konverzi krmiva ovliviiuje nega-
tivné prijem krmiva.

Pro vypocet celkové plemenné hodnoty jsou vétsi-
nou pouZity pouze vybrané znaky. Napf. Sasko odha-
duje plemennou hodnotu pro sedm znaki, Francie pro
deset znaku, do celkové plemenné hodnoty vsak tyto
staty zahrnuji jen pét, resp. $est znaki (tab. I). V Ceské
republice se stanovuji plemenné hodnoty u matefskych
plemen pro Sest znaku a celkovéa plemenna hodnota obsa-
huje tfi znaky. V celkové plemenné hodnoté otcovskych
plemen nejsou zahrnuty znaky reprodukce. Z uvede-
nych statd pouze Svycarsko nerozlifuje specidlni ot-
covské a mateiské linie. Znaky zahrnuté do celkového
hodnoceni plemennych zvifat matefskych plemen v jed-
notlivych stitech jsou uvedeny v tab. III.

Celkova plemenna hodnota je vyjadfovana bud v ab-
solutnich hodnotach (tj. v penéZnich jednotkach — napf.
Kanada, Slovensko, Cesk4 republika), nebo v relativ-
nich &islech (napt. ve Svycarsku jsou indexy standardi-
zovany na prumér 100 a smérodatnou odchylku 20).

ZAVER

Pro selekci plemennych prasat v jednotlivych sti-
tech se pouZivaji rizné znaky a nékdy je stejné ozna-
&eny znak rizné definovén (napf. podil libového masa).
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interval from weaning to first mating (oestrus) after first litter

Plemenné hodnoty zvifat jsou odhadovany podle riz-
nych modell a vztahovany na rozdilné béze, a proto
nejsou navzdjem porovnatelné. Nejméné srovnatelna je
pak celkovd plemennd hodnota, kterd v jednotlivych
statech zahrnuje rozdilny pocet ¢asto odli¥nych znaku.
K této skuteCnosti je nutné pfihliZet pfi srovnavani ple-
menného materidlu z dovozu. Plemennou hodnotu dove-
zenych kanci je moZné odpovédné porovnat s domécimi
zvifaty pouze po vyhodnoceni testu potomstva téchto
kancti v domécich podminkach.

Standardni metodou v odhadu plemenné hodnoty je
v soucasnosti BLUP-animal model. Zavedenim odhadu
plemenné hodnoty prasat Sestiznakovym BLUP-animal
modelem se Cesk4 republika dostala metodicky na tiroveii
srovnatelnou s jinymi vyspélymi evropskymi staty. Avsak
piestoZe odhad plemenné hodnoty uZ rutinné béZi pro
fadu znakd, zistava nevyfeSena celd fada teoretickych
problémi, piedev§im pii sestavovani modeli pro jed-
notlivé znaky, zejména znaky reprodukce a kvality ma-
sa. Zde tedy zlstdva i nadédle velky prostor pro dalsi
vyzkum.
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