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Experimental application of probiotics Lactiferm was analysed in laying hy-
brids Shaver Starcross 288. There were control and three experimental groups.
In control and experimental pullets blood was collected three times (39th,
101st and 133rd day), in laying hens four times (16th, 26th, 33rd and 49th
laying week). In heparinized blood plasma the calcium and inorganic phospho-
rus concentration was estimated. Calcium concentrations in experimental pul-
lets and laying hens changed insignificantly (P < 0.05). Inorganic phosphorus
concentrations increased in experimental hens, especially in laying hens E2
supplemented by probiotics Lactiferm only during the rearing phase.

Gallus domesticus; pullets; laying hens; nutrition; probiotics; Lactiferm; blood;
plasma; calcium; inorganic phosphorus

INTRODUCTION

Quoting more than six sources, Wolford and Tanaka (1970) re-
ported that egg shell quality of chickens whether measured by specific gravid-
ity, shell thickness, shell smoothness, breaking strength, percentage of cracks
or shell appearance has been reported to be influenced by dietary calcium.
High production in hen is related to calcium protein and energy intake
(Davidson, Boyne, 1970; Soares, 1984; Nys et al., 1986;
Proudfoot, Hullan, 1987; Hartl, 1990; Sazzad, Bertechini,
1994; Rez4a& et al., 1997). The effects of calcium on the improvement of
egg parameters and the deleterious effects induced by dietary calcium defi-
ciency were studied and investigated by so many authors. A deficiency of
calcium in diet brings about a progressive thinning of the shell followed by
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a complete cessation of laying, probably as a result of an inhibition of pitui-
tary gopadotmpin secretion. Reproduction in birds is accomplished by the
production of a heavily calcified cleodoic egg (Hurwitz, Bornstein
.1966')' Modern strains of domestic fowl produce up to 300 eggs per year anci
in the first months of production lay one egg a day for long periods.

Tllis considerable output of calcium requires complex mechanisms so that
sufficient calcium is obtained from the diet to maintain a correct calcium
balance (Dewar et al., 1984).

It has been demonstrated that hens have a specific, diurnal appetite for Ca
resulting from the ovulatory. The Ca appetite, peaking within several hours
of dusk, precedes the need for Ca during the period of shell calcification and
occurs even when shell formation is prevented by ligating the oviduct. Thus
the Ca rgquirement appears to be a major factor controlling food consumptior;
on egg-forming days (Taylor, 1972). Leeson et al. (1978) reported
greater consumption of Ca by hens on days when the oviposition occurs. This
report is in line with previous findings by Hughes (1972) and Mon gin
Mueller (1974). ’

I.t is well known that the amount of calcium and phosphorus required by
}ﬂaymg hens depend on their stage of production and, therefore, vary not only
from day-to-day but also throughout the day (Mongin, Mueller, 1974
Hirtel, 1987). ’ ’

In most of the experiments reported, the calcium supplement, usually lime-
ston‘e, was added to the expense of dietary grains. Thus, with the addition of
calcium, the dietary energy level was lowered. Furthermore, limestone also
changes the physical appearance of the diet and its specific gravity, which
may influence feed intake by chickens (Hurwitz, Bar, 1971).

Influences of probiotics analysed marginal to dietary interactions of osteot-

mghical elements (calcium and inorganic phosphorus) only Mohan et al.
(1966).

MATERIAL AND METHODS

Experiments took place at the Common Farm for Eggs Production (SZP)
Markovice (Agrokomplex Kutna Hora). Precise specifications about experi-
mental animals, housing, welfare, nutrition, research goals (Koudela,
Nyirenda, 1995).

During each collection, from 8.00 h to 10.45 h, 6 pullets or layers from
each group were killed. For pullets, the following groups are concerned: C1,
C2, E1 and E3 and for layers, groups C1, E1, E2 and E3, were involved. In
all 72 pullets and layers were killed. Blood was collected by cardial punction
and death occurred through loss of blood. As an anticoagulant heparin in
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solution was used (HEPARIN SPOFA - HEPARINUM NATRICUM -
50 000 IU in 10 ml of solution). From completely noncoagulated blood sam-
ples for haematological analysis were taken, heparinized blood plasma was
collected after centrifugation.

Concentrations of calcium and inorganic phosphorus, according to meth-
ods of Homolka (1971) were used in the trial.

Obtained experimental results were evaluated according to regular varia-
tional method of statistics and the basic characteristics of mathematical se-
Jective sampling were determined.

RESULTS AND DISCUSSION

Resorption, deposition and mobilization, especially of calcium and phos-
phorus, have in layer hybrid maximal theoretical and practical meaning. In
layer, during egg shell formation, remarkable relations take place between the
supply of exogenous calcium and phosphorus in feed mixture, at one hand,
and endogenous mobilization of bone and deposition in the egg shell on the
other (Hertelendy, Taylor, 1961; Hurwitz, 1965; Hurwitz,
Bar, 1966).

Dynamics of plasma calcium concentration

For adequate shell strength and objective avoidance of eggs with damaged
or spoilt shell (shell with cracks), it is important to ensure a homeostasis,
preferably calcium. From the average amount of 2.32 g of calcium accepted
per bird and day, 1.81 g (that is to say 78%) is, during laying, resorbed and
besides laying 1.76, that is to say 76% (Mueller etal, 1964). The degree
of layer pullets and layer organism saturation with calcium is therefore ana-
lyzed through determination of calcium concentrations in heparinized blood
plasma. Tab. I summarizes results obtained from plasma calcium concentra-
tions in control and experimental layer pullets.

Obtained results on calcium concentrations did not significantly differ in
both experimental and both control groups of layer pullets (Fig. 1)

Plasma calcium, at the upper limit of concentrations, reached in control
pullets basic physiological values (Sturkie, Mueller, 1976; Kram-
pitz etal, 1983). Changes in blood plasma calcium concentrations are more
different for layers than pullets. In average, the egg shell contains, in the same
way, 1.7-2.1 g Ca. During 85% of laying level, and during an average amount
of 2 g Ca in egg shell, layers secrete off, every ten days, the entire endogenic
calcium amount (17 g) in form of shell calcium. In the main phase of egg
shell mineralization, 100 mg (25 mmol) of calcium is, every hour, eliminated

e
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I. Dynamics of blood plasma calcium concentrations in pullets (mmol.lfl)

Age Group
(days) Cl El c2 B2
X s v% x s v% % s v% x s A
39 2331032 14 [203]041 | 20 |2.15]0.33 15 | 2.16 { 0.25 {3
101 1.96 | 0.19 10 | 1.9510.28 15 1.93 | 0.26 14 191 1026 | 14
133 2.86 | 0.37 13 1205030 15 223 0.5‘0 23 | 258|064 | |9
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1. Blood plasma calcium concentrations in pullets

from bljod plasma and the entire quantity is remarkable reduced by 1-1.25
n;mol.l (IH.crtelendy, Taylor, 1961). During laying period, blood

asma ca >oncentrations in ¢ i |
FTab_ i, clum concentrations in control and experimental layers changed

Plasma calcium concentrations chan i i Fi

‘ m : anged during laying phase (Fig. 2) how-

ever r(?mal'ned dlt-fel"ent for individual groups of layers. In control Zl%ayers the
ieductl(;g in calcium concentrations (about 35%) took place at the age, be-
ween 227 and 346 days. In all three experi 5 5, thi
e perimental groups of layers, this
. Du1'ing the period under studies, the reduction in calcium concentrations
in experimental layers, which received in feed mixtures, Lactiferm through
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jI. Dynamics of blood plasma calcium concentrations in layers (mmol.l"l)

e

Group
Age cl 2 9)
(days) El 2 E2
x s v% X s v X s v X s v%

227 7.04 | 0.60 9 |7.10]0.28 4 | 6.01)043 7 | 638116 I8
297 3.43 1 0.25 7 | 364064 | 18 |356]050]| 14 |329}0.15
346 455 | 0.38 8§ | 448 | 057 | 13 |459]0.14 3 14981004 1
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2. Blood plasma calcium concentrations in laying hens

the whole period of experiment, that is to say, during pullets’ rearing and
eggs laying period, stood at 37%, in experimental group E2 (probiotics ap-
plied during pullets rearing only), decline in calcium concentrations was
about 24%. In experimental group E3, with probiotics Lactiferm applied
during eggs laying period only, reached the decline in plasma calcium con-
centrations, through 120 days under studies, a reached mere 22%.
Consequently, changes in calcium concentrations manifested themselves
only in those experimental layers fed on feed mixtures supplemented with
Lactiferm during pullets rearing or eggs laying period. Similarly, in control
and experimental pullets, calcium concentrations, in layer, were not different
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111. Dynamics of blood plasma inorganic phosphorus concentrations in layer pullets (mmol,l‘l)

T
Group
Age B
(days) Cl El 2 E2
x s v% X s v% X 8 v% X s v%

39 117 1 012 | 11 1.17 | 0.07 6 | 1.12 013 | 12 | 1.17 | 0.11 9
101 1.00 [ 0.16 | 16 | 1.08 | 0.16 | 15 | 1.00 | 0.14 | 14 | 1.08 | 0.23 | 22
133 1.58 { 0.18 | 11 1.55 | 0.18 | 11 1.50 | 025 | 17 | 146 | 025 | 17
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3. Blood plasma phosphorus concentrations in pullets

from basic physiological values (Sturkie, Mueller, 1976; Kram-
pitz etal., 1983).

Dynamics of blood plasma phosphorus concentrations

Polyfactorial physiological characteristics of phosphorus and low relations
calcium — phosphorus (Hurwitz, 1964) were the cause behind concentrated
interest in the interpretation of changes in phosphorus concentrations in
heparinized blood plasma. Tab. IIT summarizes the results of phosphorus (P)
concentrations determination in blood plasma.

During pullets rearing, phosphorus concentrations slightly increased
(Fig. 3). Just like in case of blood calcium concentrations, a slight decline in
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[V. Dynamics of blood plasma inorganic phosphorus concentrations in layer (mmoLl"‘)

Group

Age
(days) Cl El C2 E2

x s v% x s v% X s v% X K v%
227 170 | 048 | 28 | 213 {045 21 (212027 | 13 | 197|042 | 21
297 159 1042 | 26 | 1.73 1056 | 32 | 1.88 | 0.16 9 | 185021} 12
346 1.05 | 0.06 6 |1.02]018 | 17 | 1.04 014 | 13 | 1.10]|0.16 | 14
457 196 1052 27 | 1.74 1 0.52 | 29
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4. Blood plasma phosphorus concentrations in laying hens

phosphorus concentrations was in control and experimental pullets at the age
of 101 days, reported. The cause of this decline could be probably found in
the metabolism break down following the outbreak of the earlier disease.
Interestingly, the blood plasma phosphorus concentrations remained insigni-
ficantly higher in experimental groups when compared to the control pullets.

During laying period, blood plasma phosphorus concentrations (Fig. 4)
declined in all experimental and control groups between 227 and 346 days
of age. Blood collection at the end of the experimental was from the control
pullets and one experimental group (E1) only. Observed rise in phosphorus
concentrations, which showed great biological variabilities, is here very dif-
ficult to interpret.
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Tab. IV gives a view on blood plasma phosphorus concentrations in layers,
Obtained results can be, generally, considered as basic (Krampitz et al.,
1983).

During evaluation of probiotics Lactiferm, at the level of phosphorus me-
tabolism, a slight increase in the blood plasma phosphorus concentration
(Fig. 4) was observed in all three experimental groups of layers. Spread out
time intervals for the application of Lactiferm did not show statistically any
significance in the rise of phosphorus concentrations.

CONCLUSIONS

During experimental period, some changes in the concentrations of osteo-
trophic elements in heparinized blood plasma were observed. In experimental
and control pullets, blood plasma calcium concentrations did not show any
significant difference. In control layers, these concentrations declined remark-
ably during the 227th and 346th day of layer’s life by about 35%. In all three
experimental groups of layers, this decline was lower (27%) than control
layers. The dynamics in the decline of heparinized blood plasma calcium
concentrations differed with the time Lactiferm was fed to the animals. Con-
centrations of inorganic phosphorus in the heparinized blood plasma was, in
the two experimental groups of pullets, insignificantly higher than in control
pullets. Experimental application of probiotics Lactiferm slightly increased’
inorganic phosphorus concentrations in all three experimental groups of
layers.
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Dynamika osteotrofickych prvki v krevni plazmé kufic a nosnic p¥i experimen-
talni aplikaci probiotika Lactiferm.

Scientia Agric. Bohem., 28, 1997 (4): 283-292.

Probiotikum Lactiferm bylo kontinudlné aplikovano kuficim a nosnicim snasko-
vého hybrida Shaver Starcross 288. Vedle kontrolnich skupin se vytvofily tii skupiny
pokusné. Pokusnd skupina El dostavala probiotikum Lactiferm po celou dobu poku-
su, tzn. jak v obdobi odchovu kufic, tak v etap® snasky, pokusnd skupina E2 dosta-
vala probiotikum pouze v obdobi odchovu. Pokusnou skupinu E3 tvofily nosnice,
které dostivaly probiotikum pouze v obdobi snasky.

Kontrolnim a pokusnym kuficim byla odebrana krev ve véku 39, 101 a 133 dni,
nosnicim byla odebrana krev v 16., 26., 33. a 49. tydnu snadky. Krev byla odebirdna
v dobg od 8.00 do 10.45 hodin, jako protisrazlivy prostredek byl pouZit heparin
v substanci (Heparin Spofa — Heparinum natricum). V heparinizované krevni plazmé
byly kolorimetricky stanoveny koncentrace vapniku a anorganického fosforu (Ho-
molka, 1971},

Plazmatické koncentrace vapniku i fosforu kontrolnich kufic i nosnic se pohybo-
valy v rozsahu zdkladnich fyziologickych hodnot. U pokusnych a kontrolnich kufic
se koncentrace obou osteotrofickych prvki vyrazngji neménily. Aplikaci probiotika
{ actiferm se ve sledovaném obdobi koncentrace vapniku v krevni plazmé nosnic
statisticky vyznamné nezménily. Hodnoty koncentrace anorganického fosforu v krev-
ni plazmé& pokusnych nosnic se ve srovnani s kontrolnimi nosnicemi zvy$ily, a to
nejvyraznéji u nosnic E2, které probiotikum dostdvaly pouze v obdobi odchovu.

Gallus domesticus, kufice; nosnice; vyZziva; probiotika; Lactiferm; krev; plazma; vap-
nik; anorganicky fosfor
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