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THE EFFECT OF SOY PHYTOESTROGEN DAIDZEIN AND FSH ON PORCINE
OVARIAN CELL PROLIFERATION AND STEROIDOGENESIS

Alexa R.}, Stochmalova A, Kadasi A%, Grossmann R, Kolesarova A, Sirotkin A. V2
! Department of Zoology and Anthropology, Faculty Nftural Sciences, Constantine the Philosopher

University in Nitra, Slovakia,

2 Department of Animal Physiology, Faculty of Bioteotogy and Food Sciences, Slovak University of
Agriculture in Nitra, Slovakia,

® Department of Functional Genomics and Bioregutgtidnstitute of Animal Genetics Mariensee, Friebi
Loeffler-Institut, 31535 Neustadt, Germany,

* Institute for Farm Animal Genetics and Reprodutti@esearch Institute of Animal Production, Niégvakia
Abstract

The soy isoflavone daidzein is a phytoestrogen wdtent estrogenic activity. Nevertheless,
the effect of soy and its component daidzein onriamacell functions has been studied
insufficiently. The aim of our study was to examithe effect of daidzein, FSH and their
combination on porcine ovarian granulosa cell fecdition and steroidogenesis. For this
purpose we studied the effect of daidzein (at d@sels 10 and 100 uM), FSH (at doses 0,
0.01, 0.1, 1 IU/ml) and combination of FSH (at do€e 0.01, 0.1, 1 IU/ml) + daidzein
(50uM) on proliferation and steroid hormones redelyg cultured porcine ovarian granulosa
cells. Expression of proliferation related pept{€NA) was detected by Western blotting.
Release of progesterone (P4) and testosteroned3)awalysed by EIA. It was observed that
addition of daidzein significantly reduced P4 (atl@ and 100 uM) and promoted T (at 100
KM) release by porcine ovarian granulosa cellsn@wsa cells proliferation was stimulated
by daidzein (at 50 puM). Administration of FSH rdsdl in stimulated granulosa cells
proliferation (at 0.1 and 1 IU/ml) and increasel@ase of both, P4 (at 0.01 and 0.1 IU/ml) and
T (at all doses added)aidzein addition suppressed FSH-stimulated secreif P4 (at 0.01
and 0.1 IU/ml)and T (at 0.1 and 1 IU/ml). On thbey hand, proliferation stimulating effect
of FSH (at 0.1 and 1 IU/ml) was patrtially increasgddaidzein treatment (at 0.01 IU/ml). Our
observations demonstrate that daidzein directlgctdf ovarian granulosa cells proliferation
and steroidogenesis. The involvement of daidzeirstimulation of both basal and FSH-
induced proliferation and T secretion suggest, that damzeay promote ovarian follicle
development. On the other hand, the ability of i to decrease both basal and FSH-
stimulated P4 release suggest, that it can prewestian cell luteinisation associated with
increase in P4 outpufThese observation might indicate the potentialuerfice of soy-

containing diet on female reproductive processes.

Keywords: phytoestrogens, daidzein, FSH, ovary, steroidogeneliferation
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Introduction

The consumption of soy products in the world iseasing now (Cederroth et al., 2012). Soy-
containing foods contain estrogenic substancesedalphytoestrogens. The female
reproductive system is dependent on hormones, awhgrhytoestrogens can interfere with
hormonal regulation of reproduction (Jefferson, @01The soy isoflavone daidzein is a
phytoestrogen with potent estrogenic activity (Ceatl et al., 2012). The administration of
daidzein resulted in reduction of both, basal ar@H{stimulated progesterone (P4)
production, but did not affect estradiol releasepbycine ovarian granulosa cells (Nynca et
al., 2013). The effect of daidzein on testosterfierelease by ovarian cells have not been
studied yet. Daidzein action on proliferation ofuldhealthy ovarian cells has not been
studied as well, although daidzein-induced pronmoté human ovarian cancer cell (Schmitt
et al., 2001) and chicken embryonic ovarian gerfts ¢kiu et al., 2006) has been reported.
Therefore, the ability of daidzein to influence oaa functions and to modify the action of
their physiological stimulators - gonadotropins a@mto be studied insufficiently. Follicle-
stimulating hormone (FSH) is a gonadotropin whitdyp a key role in promotion of ovarian
cells proliferation and steroidogenesis (Jiang let 2003; Yu et al., 2005) and thus of
follicular growth, development (Sirotkin, 2014). ®to contemporarily wide consumption of
soy products and their potential influence on rdpotive processes, the influence of daidzein
on basal and FSH-induced ovarian cell proliferatom steroidogenesis requires extensive
studies.

The aim of our study was: (1) to confirm the actafrdaidzein in regulation of P4 secretion
and the role of FSH in regulation of ovarian preess(2) to examine the effect of daidzein on
porcine ovarian granulosa cells proliferation (PCédpression) and T release, (3) to examine
whether the effect of FSH can be modified by damaeatment.

Material and methods

Isolation and culture of granulosa cells

Ovaries of non-cycling pubertal gilts, about 189<af age, were obtained after slaughter at a
local abattoir. They were washed several timesSith @lcohol and thereafter in sterile 0.9%
NaCl. Granulosa cells were aspirated by syringesdedle needle from follicles 3-5 mm in
diameter and separated from follicular fluid by ttéagation for 10 min at x 200g. Cells were
then washed in sterile DMEM/F12 1:1 medium (BioWdkerTM, Verviers, Belgium),

resuspended in the same medium supplemented withfaial calf serum (BioWhittakerTM)

13|IPage
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and 1% antibiotic-antimycotic solution (Sigma, Stuis, MO, USA) at a final concentration

10° cells/ml medium. Portions of this cell suspensia@re dispensed to 24-well culture plates
(Nunc™, Roskilde, Denmark, 1 ml.well-1). The platells were incubated at 37.5 °C in 5 %
CQO; in humidified air until 60-75% confluent monolayaas formed (3-5 days), at which

point the medium was renewed. Further culture vesiopmed in 1 mL culture medium in 24-

well plates (medium for EIA) as described previgusifter medium replacement

experimental cells were cultured in the presencealaifizein (Santa Cruz Biotechnology,
USA) alone at concentrations of 1, 10 and 100 puMIMFSH (Sigma-aldrich spol s.r.o., St.
Louis, MO, USA) at concentrations of 0.01, 0.1 dntU/ml alone and in combination with

daidzein (50 uM). Control cells were cultured withaaidzein or FSH. After two days in

culture, the medium from the 24-well plates wastlyemspirated and frozen at -24°C to await
EIA.

SDS-PAGE — western immunoblotting

SDS-PAGE-Western immunoblotting was performed asiileed previously (Sirotkin et al.,
2006). Samples were transferred to nitrocellulosenbtrane parablot NCP (Macherey-Nagel,
Duren, Germany) after electrophoresis by using gi mans-blot system (Bio-Rad Labs,
Richmond, CA, USA). Non-specific binding of antibesl was prevented by incubation of
membranes in 5% bovine serum albumin BSA (Amershdarnational plc, Little Chalfont,
Bucks, UK). The membranes were incubated with 3#@,Hh order to quench an endogenous
peroxidase. Primary mouse monoclonal antibodiesnag@CNA (the dilution in TTBS
1:500, from Santa Cruz Biotechnology, Inc., SantazCUSA) and secondary polyclonal
rabbit antibodies raised against mouse IgGs, lathelNith horseradish peroxidase (Sevac,
Prague, Czech Republic; dilution 1:1000) were uJdubreafter, the immunoreactive bands
were visualized using the detection reagents Upatatualizer Western Blot (Temecula, CA,
USA) and exposed on ECL Hyper-film (Amersham In&tional). The molecular weights of
the detected fractions were evaluated by their @mspn with 100 kB standard (Fermentas,
Vilnius, Lithuania). Expression of signals were gtieed by den-sitometry using 1-D
Manager software (TDI, Ltd., Madrid, Spain).
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Immunoassay

Concentrations of P4 and T were determined in Zbtl0samples of incubation medium by
EIA, previously validated for use in culture mediunsing antisera against steroids produced
in the Institute of Animal Science, Neustadt, GamgnaP4 concentrations were measured by
using EIA as described previously (Prakash et1#87). Rabbit antiserum against P4 was
obtained from Research Institute for Animal Product Schoonoord, Netherlands. It cross-
reacted b0.1% with 17p-estradiol, dihydrotestosterone, testosterone ard [t
hydroxyprogesterone. Sensitivity was 12.5 pg/mltetn and intraassay coefficients of
variation did not exceed 3.3% and 3.0%, respegtivelwas assayed by using EIA according
to Minster (1989). Sensitivity was 10 pg/mL. Thetiserum cross-reacted b96% with
dihydrotestosterone, b3% with androstenedione, 186.Qvith progesterone and estradiol,
b0.02% with cortisol and b0.001% with corticostexomter- and intra-assay coefficients of

variation were 12.3% and 6.8% respectively.

Statistical analysis

Each experimental group was represented by fouureulwells. The samples intended for
EIA were processed separately, while samples iegndor SDSPAGE-Western
immunobloting were pooled before processing. Déferes between groups were evaluated
using t-test using statistical software Sigma RlatO (Systat Software, GmbH, Erkhart,
Germany). Values represent the mean + SEM. Diffsgerwere compared for statistical
significance at the P - level less than 0.05 (Ps)0.0

Results

Our results demonstrated stimulatory effect of R8HP4 (at 0.01 and 0.1 IU/ml) and T (at
0.01, 0.1 and 1 IU/ml) release. Administration aidtein alone inhibited P4 release at all
doses (1, 10 and 100 uM), meanwhile T secretion ma®ased (at 100 uM). Moreover,

daidzein addition (50 uM) suppresed FSH-stimulaedetion of P4 (at 0.01 and 0.1 1U/ml)
and T (at 0.1 and 1 IU/ml) (Tab. 1,2).

Increased accumulation of PCNA was observed atatrhent with FSH (at 0.1 and 1 1U/ml)

and daidzein (50 uM) when given alone. Moreoverdzian addition (50 pM) increased

FSH-stimulated (0.01 IU/ml) PCNA accumulation.
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Table 1. Effect of daidzein on porcine ovarianssteroidogenesis (EIA)

Supplement P4 secretion ngf10| T secretion pg/10
cells/day cells/day
Daidzein 0 uM 10,53 £ 0,22 114,29 + 10,99
Daidzein 1 uM 5,45 + 0,61 197,31 + 42,53
Daidzein 10 pM 6,36 = 0,30 123,18 + 22,98
Daidzein 100 pM 5,61 +0,32 200,26 + 40,12

Table 2. The secretion of steroid hormones in peroivarian granulosa cells treated with FSH andbdoation
of FSH and daidzein (EIA)

Supplement P4 secretion ngf10| T secretion pg/10
cells/day cells/day

FSH O IU/ml 11,33+ 0,40 114,29 + 10,99
FSH 0,01 IU/ml 19,62 + 2,52 173,27 + 13,86
FSH 0,1 IU/ml 13,02 + 0,45 254,17 + 44,48
FSH 1 IU/ml 9,20 +2,34 349,78 + 90,66
FSH 0 IU/ml + daidzein 50 uM 5,10 + 0,25 191,91 + 38,82
FSH 0,01 IU/ml + daidzein 50 uM 7,21 +198 450,34 +146,24
FSH 0,1 IU/ml + daidzein 50 pM 4,42 +0,17 42,30 +20,04°
FSH 1 IU/ml + daidzein 50 pM 8,47 + 1,56 85,38 Q156"

Legend: All the values represent progesterone ¢P#gstosterone (T) release, means + SEM,
A- indicates significant (p<0,05) effect of daidzear FSH alone: differences between cells
cultured with daidzein (1, 10 and 100 pM/ml) or FEHO01, 0.1 and 1 IU/ml) and control
(without additions) cells. B — indicates signifitgp<0,05) modulatory effect of daidzein (50
uM/ml) on FSH (0; 0,01; 0,1 and 1 1U/ml) actionffeiences between corresponding groups

of cells cultured with and without daidzein.

Conclusion

Our observations: (1) confirm the previous datastimulatory effect of FSH on ovarian cells
proliferation and steroidogenesis and inhibitorfeeff of daidzein on both, basal and FSH-
stimulated P4 secretion by porcine ovarian grarautmsls, (2) demonstrate for the first time
the involvement of daidzein in up-regulation of gioe ovarian granulosa cells proliferation
and T release, (3) show the first time that damlzein prevent FSH-stimulated release of T
and promote the stimulatory action of FSH on cedliferation. The involvement of daidzein
in stimulation of both basal and FSH-induceabliferation and T secretion suggest, that
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daidzein may promote ovarian follicle developmén.the other hand, the ability of daidzein
to decrease both basal and FSH-stimulated P4 estesgest, that it can prevent ovarian cell
luteinisation associated with increase in P4 outpuese observations might indicate the

potential influence of soy-containing diet on feeegproductive processes.

Acknowledgments

The authors express their deepest gratitude toAnguklova and Mrs. K. T6thova (Animal
Production Research Centre Nitra, LuzZianky) and.Mms Stelter (Institute of Animal
Science, Neustadt, Germany) for skilful technicasistance. This work was financially
supported by the project “REPROPLANT” no. APVV-085%, “NANOREPRO” no. APVV-
0404-11 and by Operational Programme Research aswkl@pment funded from the
European Regional Development Fund (project “ZDRBWo. 26220220176).

References

Cederroth, C. R., Zimmermann, C., Nef, S. Soy, pbstrogens and their impact on
reproductive healtiMolecular and Cellular Endocrinology012, 355, 192-200.

Jefferson, N. J. 2010. Adult Ovarian Function CanAfected by High Levels of Soyhe
Journal of Nutrition 140, 2322S-2325S.

Jiang, J. Y., Cheung, C. K., Wang, Y., Tsang, BRigulation of cell death and cell survival
gene expression during ovarian follicular developtrend atresiakront Biosci. 2003, 8,
222-37.

Liu, H., Zhang, C., Zeng, W. Estrogenic and antiaxit effects of a phytoestrogen daidzein
on ovarian germ cells in embryonic chickeB@amestic Animal Endocrinology006, 31,
258-268.

Muanster E., 1989. Entwicklung von enzymimmunologexe Messverfahren auf
Mikrotitrationsplatten zur Bestimmung von Testosterund Progesteron im Blutplasma.
Doctoral Thesis. Institut for Animal Production arigteeding of the University of
Hohemheim, ppl154.

Nynca, A., Stonina, D., Jahieka, O., Kamiska, B., Ciereszko, R. E. 2013. Daidzein affects
steroidogenesis and oestrogen receptor expressimedium ovarian follicles of pigécta
Vet Hung 61, 85-98.

Prakash, B. S., Meyer, H. H. D., SchallenbergerYgn De Wiel, D. F. M. Development of a
sensitive enzymeimmunoassay (EIA) for progestedwstermination in unextracted bovine
plasma using the second antibody technigioeirnal of Steroid Biochemistryl987, 28,
623-627.

Schmitt, E., Dekan, W., Stopper, H. Assaying theoggnicity of phytoestrogens in cells of
different estrogen sensitive tissu&ésxicology in Vitro, 2001, 15, 433-4309.

Sirotkin, A. V., Grossmann, R., Maria-Peon M. TgaR J., Tena-Sempere, M., Klein, S.
Novel expression and functional role of ghrelincimicken ovaryMolecular and Cellular
Endocrinology 2006, 257-258, 15-25.

Sirotkin, A. V. Regulators of Ovarian function. N&terk, USA : Nova Biomedical, 2014, p.
194. ISBN 978-1-62948-574-4.

Yu, F., Han, C., Yang, W., Jin, X., Hu, Z., Liu, Role of ERK1/2 in FSH-induced PCNA
expression and steroidogenesis in granulosa d&lmtiers in Bioscience2005, 10, 896-
904.

17|Page



Animal Physiology 2014 May 21st & 229 2014

THE EFFECT OF AGE AT FIRST CALVING ON MILK PRODUCTI ON OF CZECH
FLECKVIEH COWS

Andrysek J., Chladek G., Javorova J., Velecka Mecéra M., Falta D.

Department of Animal Breeding, Faculty of AgronoriMgndel University in Brno, Ze#délska 1, 613 00 Brno,
Czech Republic
E-mail: xandryse@node.mendelu.cz

Abstract

In this thesis we dealt with effect of age at ficgllving on milk production of Czech
Fleckvieh at first and second lactation. We aredyzet of about 5 000 pieces of animals
from our prominent breeding of Czech Fleckvieh. &aluate dairy cows, which calve from
26" to 36" month of their life. Next criterion of choice wie length of both first and second
lactation, which should be at least 280 days. Tlegeria fulfil overall 3 155 dairy cows.
Their milk yield per lactation was converted to knyield per day. Regarding thé' lactation
the highest milk yield per day was set in groumlaiiy cows, which calved in $6month of
age (23.57 kg of milk per day), and the lowestrydaiilk yield in group calved in 39 month
of age (21.51 kg of milk per day). If we focus dve tmilk yield in the 2 lactation, we will
find out, that the highest milk yield reached daioyvs, which calved in #7month (25.87 kg
of milk per day) and the lowest milk yield reachdairy cows, which calved in $5month
(22.64 kg of milk per day). We can thus state, thidk yield in 1* lactation of dairy cows

calved sooner is average, but in th&lactation the yield was higher.

Key words: Czech Fleckvieh, milk yield, age at first calving

Introduction

The breeding of heifers from birth till calving citute the 2 highest article of costs in
dairy farm and all this without profit until thedition (Heinrichs, 1993). Length of rearing
depends mostly on reached increases in weight andoacenptionof heifer in optimal
weight and age. The opinions on optimal age at ¢@bs/ing are not united and unchangeable
by far (Mourits et al., 2000). This is why so mamgearches are focused on way, how to
minimize costs connected with increase or decreasmproductive period of animal’s life.
The curtailment of unproductive period can be redchy decreasing of age of talving
under present recommendation. This can be reachedckeasing of daily growth in this
period (Hoffman, 1997), which could lead in breggdio lower average age of' talving.
Although this strategy can lead to acceleratiorthef productive life, it was proved, that
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increasing of daily growth influences negativelye thevelopment of the mammary gland
(Radcliff et al., 1997; Sejrsen et al., 1982) anitk ryield in 1% lactation (Lammers et al,
1999; Radcliff et al., 2000; Van Amburgh et al.98%

In summary of current literature dealing with redatbetween intensity of heifers” growth and
their milk yield in F' lactation, was found out, that maximal product@mmd amount of
proteins was in daily growth about 800g/day of Hls heifers (Zanton a Heinrichs, 2005).
In our thesis we will follow up, how the age of talving will affect yield in ¥ and 3¢

lactation of Czech Fleckvieh.

Material and methods

The set of dairy cows was analyzed to determineetfifiect of £' calving age. The set
consisted of about 5 000 pieces from breeding @c@#leckvieh with higher than average
milk yield. From this set was chosen those dainws;owhich had both*Land 29 lactation
longer than 280 days. Overall we analyzed 3 158esieof cows. These dairy cows were
divided into groups according to their age of aadvfrom 26 up to 36 months. Milk yield per
lactation was observed and subsequently convégictation per day due to different length of
lactation. The resulting data were processed aswpto statistically-mathematical methods

in program Statistica 10.

Results and discussion

In table 1 we can see the effect 8fcalving age on milk yield in®ilactation. There is only
little difference between groups with the higheailydmilk yield 23.57 kg (calving age 36
months) and the lowest daily milk yield 21.51 k@l{ng age 32 months). This difference
was 2.06 kg daily, which is 628.3 kg per whole dticn. But regarding to maximal daily
yields, those were reached in group of cows caluealge of 36 months (23.57 kg) and 33
months (23.35). This means that they were matirage of 27 and 24 months.
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Table 1. The effect of*icalving age on milk yield in®llactation

age at
first average daily

calving milk yield min. | max. SX P
26 months 22.0311.28 36.68 3.86| NS
27 months 21.9611.30, 33.31 3.58| NS
28 months 22.3311.16] 34.68 3.70| NS
29 months 22.1112.82] 32.15 3.56| NS
30 months 22.24 9.74| 30.64 3.58| NS
31 months 22.3614.16] 33.98 3.98|NS
32 months 21.5113.11] 29.18 3.26| NS
33 months 23.3514.95 34.88 4.23| NS
34 months 22.1411.84) 34.19 4.40| NS
35 months 21.6P15.34 27.53 3.36| NS
36 months 23.5717.50, 38.17 4.26| NS

According to results we can state, that slightlyhlerr yield had those dairy cows, which were
calved in later age. But this difference was nossiing. We can therefore conclude, that
from economical point of view it is better soonealving of dairy cows, which is also
confirmed by Chladek et al. (2013), who states, ith4d™ lactation there was not any essential
difference in yield of cows calved in ®4nonth nor with cows calved in %2month of age.
Sooner calving without negative effect on yield Iifi lactation confirm even studies of
Mourits et al. (2000) who found out, that with iaorent 0.9 kg/day during prepubertal heifers
period and with maximal reached increment 1.1 kg/daring postpubertal period it is
practically possible to reach first calving in 20Sonth with body weight 563 kg, which is
equal to consecutive incomes $107 per heifer per. ysuthors (Britt et al., 1998, Mourits et
al. 1999) demonstrate in their studies of Holsteittle, that no disadvantages were found for
early calving till 22 months of age, as long as ¢inewth zones in breeding of heifers are
abided.

In table 2 we can see the effect 8fchlving age on milk yield in 2nd lactation. Thean be

seen some tendency to higher yield of dairy cowsngan sooner period. The highest daily
milk yield was reached in group calved in 27 moottlage (25.87 kg of milk) and the lowest
daily milk yield was reached in group calved in @®nth of age (22.64 kg of milk). The
difference in milk yield was 985.15 kg of milk pehole lactation. Dairy cows calved from

26 to 30 months and in $3nonth produced over 25 kg of milk per day.
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Table 2. The effect of*icalving age on milk yield in"? lactation

age at first | average daily
calving milk yield min. max. SX P

26 months 2550 11.71 39.25 4.49| NS
27 months 25.8f 13.67] 40.49 458/ NS
28 months 258l 9.91 39.71 4.35|NS
29 months 25.26 8.05 38.10 4.59|NS
30 months 25.06 14.96] 36.21 4.32|NS
31 months 24.84 1152 34.95 4.47\NS
32 months 23.83 13.46] 35.79 4.61|NS
33 months 25.54 15.49  39.24 4.81|NS
34 months 23.86 16.82] 30.62 3.57|NS
35 months 22.64 1651 31.34 3.75|NS
D

36 months 23.80 15.66] 37.27 4.36|NS

Dairy cows in 2% lactation produced more milk than dairy cows f lactation and the
highest difference was in group of cows calvedenqa from 26 to 30 months of age, where
it was average 3 kg of milk higher than ifi lactation. This confirms also study of Ettema
and Santos (2004), who say, that early calved fsetiave lower vyield in ®ilactation, but
higher lifelong yield. In study of Wathes et alO(B) the optimal fertility with preservation of
maximal yield was reached in age of 24 to 25 momihis Holstein dairy cows. But dairy
cows calved in age of 22 to 23 months were begvamall yield and in life length (longevity)
over 5 years, partially because heifers with goertility have brilliant reproductive ability

even later.

Conclusions

Finally we can state, that the age of dairy cowsallving in range of 26 to 36 months has not
very large effect on average daily yield fidnd 29 lactation. We can however observe some
tendency to increased yield ifi2actation of those dairy cows, which were calvadier. On
the contrary dairy cows calved in age of 34 mothiad almost 2 litres of milk less than dairy
cows calved earlier. But it is important to realieat with extension of non-productive age

the costs will rise about 1200 CZK per month and.co
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Abstract

Acrylamide (ACR) is carcinogenic, mutagenic andi¢oACR is delivered to the body by

three ways. One of the frequently way is delivarythe organism with a food processed in
high temperatures and rich in carbohydrates. Itatem be delivered to the body by inhalation
or by dermal way. The experiment was conducted ae I8wiss, 8 weeks old which were

injected intraperitoneally with acrylamide at d@&emg/kg b. w. In the studied organs (heart
and lungs) was determined levels of antioxidanistéthione (GSH), glutathione peroxidase
(GPx), superoxide dismutase (SOD).

Introduction

Acrylamide (ACR) is generated in food subjectedtite thermal processing in the low
humidity like baking, frying and grilling as a régsof the Maillard reaction between free
amino acid asparagine and carbonyl groups of redusuigars (Stadler at al. 2002, Taeymans
at. al 2004). Foods rich in both of these precwsoe derived from plants such as potatoes
and cereals. Acrylamide could not be generated femmmals products. For example the
content of acrylamide in potatoes is 150 up to040@/kg. More than 30% of the food in
Europe and the United States contain acrylamidese&eh on acrylamide showed the
consumption of the medium dietary intake is 0.5/mkg body weight per day for adults and
for children of 0.6 mg / kg body weight per dayd@$ at. al 2008, Mucci at. al 2008, Pelucchi
at. al 2011). According to a recent study conduate8outh Poland value for whole group
was 0.85 = 0.82/g acrylamide/kg/bw, per day (4aj at. all 2013). Acrylamide has been
classified by International Agency for Research @ancer (IARC) as a substance with
potential carcinogenic. The European Union hassiflad acrylamide as a substance
carcinogenic, mutagenic and toxic for reproductiorthe body, with the participation of liver
monooxygenases Cytochrome P450 (mainly isoenzym@2EY), acrylamide is transformed
to more reactive acrylamide epoxy mold — glicydaan(@A) (Tareke at. al 2008) One of the
mechanisms of action of acrylamide in the bodynducing the reactive oxygen species
generation and disturbing redox balance by degetime cellular pool of glutathione

(Rodriguez-Ramiro at al., 2011). Oxidative stress/raffect cell function, trigger cell death
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and contribute to development and pathology of hundesseases including cancer and

neurodegenerative disorders (Halliwell 2011).

Materials and methods

The experiment was conducted on mice Swiss, 8 welkkged standard diet and grown in
12:12 LD photoperiod, n=5. Animals from experiméntgroups were injected
intraperitoneally with acrylamide at dose 20 mgfkgly weight and segregated into 4 groups:
2 controls injected with physiological saline anéxperimental groups which were analysed
after 24 and 48 h respectively. Level of antioxidalfglutathione (GSH), glutathione
peroxidase (GPx), superoxide dismutase (SOD) ) waseasured by using a
spectrophotometric method. The results were comdpargang MANOVA followed by
Tukey'’s test. The significance level was establisaiep<0.05.

Results

GSH

25

) 1
2 4
15 -
1
05 -
0 |
K 24h 4sh

heart

KM/g protein

K 24h 48h
lungs

Figure 1. GSH (gltutathione) activity uM/g proteifier ACR (acrylamide) in doses 20 mg / kg bw, ra2t¢h
and 48h.

groups

Levels of glutathione in heart increased afterabeinistration of ACR. In the contrast, the
effective in the lungs was opposite. Glutathiones waserved with a gradual increase over
time, and these differences were statisticallyifigant (F=5,0334, p=,03937). Effect of ACR
in heart was statistically significant at the sfgaince level F=131,50, p=,00000. In lungs
time of exposition of ACR was no significantly effebut impact of ACR was statistically
significant (F=113,83, p=,00000) (Fig. 1).
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Figure 2. GPx (glutathione peroxidase) activity d/aiter ACR (acrylamide) in doses 20 mg / kg bue@?4h
and 48h.

ACR dose had no effect on the concentration GPthenheart. Significant differences were
observed between actions of ACR in lungs (F=6,4@6002224). In lungs impact of ACR
was dependent on the time, and caused an incredsedecrease of enzyme (Fig. 2).
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Figure 3. SOD (superoxide dismutase) activity Uaftgr ACR (acrylamide) in doses 20 mg / kg bw, a2h
and 48h.

After 24 ACR dose resulted in a decrease in SOvigctn heart and after 48h differences
have been observed compared to the control gratffect of ACR of enzyme activity in
heart was statistically significant (F=32,395, ®§03). In lungs was not observed
statistically significant, but enzyme activity ieased after 24h and 48h. In 24h level of SOD
was highest than after 48h.
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This results showed that acrylamide has impact xidative stress, and this same redox
balance in heart muscle and lungs. Our researaestithat influence of acrylamide depends
on the duration of action.
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Abstract

Lung cancer is found to be the main type of caacel permanently growing problem in the
whole world. Research have shown that many traemeshts are involved in activation or
inhibition of numerous biological processes andseguently, can directly or indirectly

mediate in carcinogenesis. Human samples considtbée@althy, as well as, tumorous lung
tissue from 77 patients diagnosed with cancer. ifldre concentrations were measured with

flame AAS in 10 mL solution prepared on the basisimeralized samples.

Introduction

Lung cancer is found to be the main type of caacel permanently growing problem in the
whole world (Erbaycu et al., 2007). It is estimatiedt lung cancer is annually accountable for
1.5 million of deaths (Cobanoglu et al., 2010). fTtiaease is more frequent in men than in
women (Alwahaibi et al., 2011; Kuo et al., 2006;g8b et al., 2000 and Takemoto et al.,
1991). In spite of fact that the accurate causkimg cancer is unknown (Alwahaibi et al.,
2011), there are a growing number of evidencesdigatrette smoking, oxidative stress and
dietary habits such as consumption of micronutrart vitamin C may play crucial role in its
formation (Lee and Jacobs, 2005). Additionally,esesh have shown that many trace
elements are involved in activation or inhibitiofi mumerous biological processes and
consequently, can directly or indirectly mediatecercinogenesis (Drake Il et al., 1989).
Especially, the lack of Cu, Fe and Zn, which amgnized as enzyme cofactors, is supposed
to be involve in carcinogenic stress generationl(de et al., 2013).

Fe composes inseparable element of plant and atfm&Cobanoglu et al., 2010) because of
its crucial role in an appropriate cell functionigghou et al., 2005). Notwithstanding iron is a
compound which is involved in redox reactions tfae can participate in free radicals
generation (Cobanoglu et al., 2010). It is alsovkmdhat alveolar macrophages which are

presented in airway epithelial cells and have diva@ron metabolism are involved in cancer
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pathogenesis (Pascolo et al.,, 2013). It must betpout that iron acts as a potential
carcinogenic compound only in free form (Lee ancbba, 2005). Studies have shown higher
risk of lung cancer in relation to high dietarynrintake (Zhou et al., 2005), nevertheless
Milman et al. (1991) research did not found anynsigant sex differences in iron levels
among patients with lung cancer.

Iron status generally differs between gender anersalduring the lifetime (NNR, 2012).
However, iron concentrations in cancerous tissasswell as, the influence of above
mentioned factors on Fe levels is hardly studiethenliterature. In this study, the aim was to
investigate the differences in iron levels betwhealthy and tumorous lung tissue from men

and women classified in two age groups.

Material and methods

This study was approved by Bioethical Commissiorthef Medical University in Katowice,
Poland. Human samples group consisted of healthwedl as, tumorous lung tissues from -
77 patients (31 men and 46 women) diagnosed wititezaand undergoing pulmonary
resection in the Pulmonary and Thoracic Surgeryt&an Bystra, Poland. After the excision,
samples were placed in plastic vials and storedG&tC until the further analysis.

Metal analysis was done in the laboratory of thstitute of Biology in the Pedagogical
University of Cracow, Poland. To choose accuratelyamms path, samples were divided
according to the donors sex and age group (filst-60 years old, second - 61 years old and
more). All samples were dried for 14 days at 6Q@®Cobtain constant dry weight and
mineralized in the hot nitric acid (65%, Baker Aymdd) using open mineralizer (Velp
Scientifica DK-20). Iron concentrations were meagurwith flame atomic absorption
spectrometer (PerkinElmer AAnalyst 200) in 10 mUuson prepared on the basis of
mineralized samples. The detection and quantiboatimits for Fe were 0.019 mg/L and
0.032 mg/L, respectively.

The homogeneity of variance was checked with theehe test. According to the obtained
results, we carried out nonparametric tests.antyzed each factor separately with U Mann
Whitney test with changed significance level tolJ.Gaccording to Bonferoni’'s correction.
Excel 2010 PL (Microsoft) and Statistica 10 En {Stdt) were used in all the analyses.

Results
In our studies we noted the significant higher iommcentration in non-affected lung tissues

than in tumor tissues (Figure 1). What is more, abserved no statistically significant
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differences in iron concentrations in tumor tissnegher between men and women nor age
groups (Figure 2, Figure 3). Nevertheless, slighigher median iron levels were in tumor
tissues from women (222.12 ppm vs. 212.19 ppm).

In contrast to our data most researchers statéchitiaer iron levels are higher in cancerous
tissues than normal tissues (lonescu et al., 28a#jiqui et al., 2006). However, Mulware
(2013) claimed that some organs represents lowarl@vels in cancerous tissues. In case of
lungs, affected tissues contain more Fe than noomes (Farah et al., 2010). Nevertheless, in
those studies they compared lung tumor tissues thitse collected from healthy people,
whereas we used tumor and adjacent tissues.

It is known that the iron concentration alters whthman age (Zacharski et al., 2000) and,
also, Fe can be accumulated in tumor tissues (Bhaelw2013). Whereas we noted no
significance differences in iron tumor lung concatibns between age groups. Sex
differences in iron concentrations have been regoit many research. However, Adachi et
al. (1991) confirmed our findings that there issignificance differences in Fe levels between
men and women.
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Figure 1 Median iron concentrations in lung turand adjacent tissues
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Figure 2 Median iron concentrations in lung turissues from women (F) and men (M).
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Figure 3 Differences in iron concentrations in luamor tissues from younger (1) and older (2) pesie

Conclusion

We found that there is a significant differenceron concentrations between lung tumor and
adjacent tissues. What is more, sex and age hasegnificant influence on Fe level in lung
tumor tissues. However it is necessary to carryforher studies which will compare iron

concentrations in tissues from patients under tjeecd 40.
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SEX-, SEASONAL- AND AGE-DEPENDENT CHANGES IN PLASMA
ADRENOCORTICOTROPIC HORMONE (ACTH) CONCENTRATIONS IN THE
EUROPEAN BEAVER (Castor fiber L)

Czerwinska J., Chojnowska K., Kaminska B., BogadkaSmolinska N., Kaminski T.

Department of Animal Physiology, Faculty of Biologgd Biotechnology,
University of Warmia and Mazury in Olsztyn, Poland

Abstract

The European beaveclCéstor fiber L) is the largest free-living rodent of Euroasia and
belongs to the group of long day breeders. The gnenon of seasonal breeding may be
related to seasonal changes in the secretion oftA€The main hormone that controls the
secretion of glucocorticoids. The aim of our expemt was to examine the sex-, seasonal-
and age-dependent changes in plasma ACTH levetsrddults of our study showed that the
level of stress-induced ACTH in the beavers renthic@nstant independently on the season
and gender. However, we noticed the strong upwamttin the concentration of ACTH in
females (prebreeding) in November.

Introduction

The European beaveCéstor fiber L) is the largest free-living rodent of Euroasia.eTh
beavers have a breeding season (long day breetthats)s initiated at a time when the
environment will allow for the best survival of tly@ung. The mating takes place in late
Winter and juveniles are born in May and June. péak activity of a beavers family is in the
Spring, during raising of offspring and in the Aoin, when individuals collect food for the
Winter, build and repair burrows and lodges. Durthg Winter, beavers do not hibernate
(Czech 2010). In many species of free-living verasds there are observed annual changes in
the secretion of glucocorticoids which are a mammponent of the classic endocrine stress
response (Romero 2002). Glucocorticoids help amrt@arespond to environmental dangers
and protects an organism through inducing a vawoétigehavior and physiological changes
(Reeder and Kramer 2005). The phenomenon of seakomioning of the adrenal glands
may be related to seasonal changes in the secdtAGTH - the main hormone that controls
the secretion of glucocorticoid&.few publications, analyzing changes in the lesfeACTH

in domestic animals (horses, sheep, geese), irdibatexistence of seasonality, although the
results of these studies are not clear. Therefbeeaim of our experiments, conducted on a
population of free-living male and female beavevas to find gender-, seasonal- and age-

dependent changes in plasma ACTH levels.
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Material and Methods

Blood samples were collected under general aneatlesApril (8 males and 5 pregnant

females), July (4 males and 6 females) and Noverfbenales and 5 females). In July (2
males and 3 females) and in November (3 males dathales), the blood samples were also
collected from young beavers (the first year a#)lifThe blood for the determination of the
plasma hormone concentrations was collected frencénotid artery. The level of ACTH was

measured by enzyme-linked immunosorbent assay @LIBnalyses were performed using

Statistica software (StatSoft Inc., USA). Data (nlg/ meantSEM) were analysed by two-

way ANOVA followed by the Duncan post hoc test. Tlegel of significance was set at

p<0.05 for all analyses.

Results

Sex and seasonal changes in plasma ACTH concentratre not observed. However, we

noticed the strong tendency (main effect, p=0.05Ril)seasonal-dependent changes in
females. The hormone concentratias higher (p<0.05) in females in November than in
April and in July. Additionally, we observed highglasma ACTH level in the old than the

young males in November (p<0.05).

Conclusion

In the present study, we report for the first tirtkes concentration of ACTH, as well as sex-,
seasonal- and age-related changes in stress-ingulascha ACTH levels in the European
beavers during the breeding season in April (males pregnant females), in July, out of
season (postbreeding) and in November, when theebeaegin preparing for Winter
(prebreeding). Our data suggests that the leveAs0dfH might depend on the season but not

on the sex.
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CALVES FROM 1. TO 35. DAY OF AGE - SELECTED BIOCHEM ICAL
PARAMETERS
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Abstract

45 calves of the Black Pied breed, reared in theokgmplex Nitra, were selected at
random in the trial. The blood of calves was taksnpuncture from &na jugularis
regularly three hours after morning feeding atdwaiing ages: 1, 7, 14, 21, 28, 35 days.
The copper, iron, urea and total protein contergsewdetermined photometrically by
help of the Bio-La-testsI'he results were sorted by sex and live weightiréth.bFe levels
were age downward trend throughout follow-up. Sigant differences (p <0.001) was
recorded between (1:7, 1:14, 1:21, 1:28 and 1:39}¥ @f age calves. Other differences were
statistically insignificant. Cu levels were age @pd/trend throughout follow-up. Significant
differences (p <0.001) was recorded between (114,11:21, 1:28 and 1:35) days of age
calves. Other differences were statistically ingigant. Urea had an upward trend with age.
Significant differences (p <0.001) was recordedveen (1:7, 1:14, 1:21, 1:28 and 1:35) days
of age calves. Other differences were statisticalignificant. We recorded total protein
levels relatively balanced. In total protein, we diot detect any significant differences. We
recorded no statistical differences between geadbirth weight of the monitored indicators.
We confirmed a significant effect of age on changethe levels of iron, copper and urea.

The influence of gender and body weight at birth,ne@t confirmed.

Keywords: calves, blood serum, iron, copper, urea, totatpin, age, gender, body weight at
birth

Introduction

Lack of nutrients is manifested the most in youngrals, in particular in first days of
life and later at transition from dairy nutrition plant one. In these ,critical periods”
different metabolic and consequently also heaklodiers of calves may be apparent.
Microelements, being components of various fermembsmones, vitamins and other
substances. take part within the metabolic prosgss&e growth, reproduction,
immunologic activity, efficiency and particularlyjot last in the general health

condition of an organism.
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Detecting the level of total protein may be impottanter alia, to the prediction of disease
and mortality.Bami et al. (2008) studied the effects of parehtadministration of iron and
copper on hematological parameters, weight gaith health of neonatal dairy calvas7, 14,

21 and 28 days of ag@&he effect of sodium butyrate (SB) supplementatiomilk replacer
(MR) or in starter mixture (SM) on concentrationbddod parameters in calves from age 0 —
21 days studied Gorka el al., (2011). Hammon et(a002) studiedéfed intake, growth
performance, and metabolic and endocrine traitewgéudied in male calves fed unlimited
(GrAL; n = 7) amounts of colostrum for 3 d aftertbiand mature milk up to d 28 and were
compared with calves fed commonly recommended atsafrcolostrum and milk (GrRS; n
=7). Blood samples were taken on d 1, 2, 3, 7214and 28 to measure several metabolites
and hormonedHesari et al., (2012) studidgtle effects of the copper injection and injection
timing in pregnant dairy cows at dry period on tiematology, some serum metabolites,
health and growth of their calveligular blood was taken from all calves 24—48 érddirth
and at 7, 14, 21 and 28 days of age for measuengatological and biochemical parameters.
Khan et al., (2007) studied on Holstein calvesrfeltt either a conventional method or a step-
down (STEP) method on biochemical parameters afrage7 to 63 days.

Lee et al., (2009) studied the performance of fentdbistein calves fed either whole milk
(WM) or milk replacer (MR) having similar gross cposition. Calves on both treatments
were fed (1.8 L/feeding) for 4 times daily for thiest 25 day of age. Feed intake, growth, and
health variables were monitored until calves wéra&y of age.

Mohri et al., (2007) investigated the blood compogiof growing calves in order to evaluate
the need for defining reference values for differage groups. Thirty two Holstein calves
were taken blood sampled. Blood samples were takénn 24—48 h following birth and at
14, 28, 42, 56, 70 and 84 days of age.

Naseri et al. (2011) added from the age of 14 da@smg/kg, respectively 20 mg/kg of
copper to milk. Blood samples were taken by purctirthe jugular vein at 14, 30, 60 and 80
days. Indicate that age hagnificant effects on the values of most measyachmeters

(p<0.05) except WBC, lymphocyte, total protein, dibdnogen.
Material and Methods

45 calves of the Black Pied breed, reared in theoRgmplex Nitra, were selected at
random in the trial. The blood of calves was taksnpuncture from &na jugularis
regularly three hours after morning feeding atdwaiing ages: 1, 7, 14, 21, 28, 35 days.

Blood serum was obtained by centrifuging the bl@ad3000 revolutions per minute
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during 30 minutes. The copper, iron, urea and tptatein contents were determined
photometrically by help of the Bio-La-tests.

The results were sorted by sex and live weighirgt (<39 kg respectively> 40 kg) and were
calculated the basic variational-statistical chimastics and ANOVA, differences in the

content of individual parameters are tested bygisitest and Scheffe’s test.

Results and discussion

Figure 1. Changes in the levels of iron duringakperiment.
The average iron levels

(Fig.1) ranged in bullocks

from 25.30umol.I* aged
1 day to 14.2mol.I" at

zg T age 35 days, in heifers
24 17 from 25.83 umol.I* to
20 1 14.25 pmol.I* in calves
ii ] with birth weight <39 kg
12 | | | | | e from 25.30 pmol.I*  to
1 7 14 n 8 35 14.54 ymol.I'* | weighing
male = female <39 #>40

> 40 kg from 25.09
umol.I* to 14.77pumol.I* . Fe levels were age downward trend throughoubvielip.
Significant differences (p <0.001) was recordedveen (1:7, 1:14, 1:21, 1:28 and 1:35) days

of age calves. Other differences were statistiagallygnificant.

Figure 2. Changes in the levels of copper durimgetkperiment
For bullocks, the average

copper levels (Fig.2)

ranged  from 11.76
18 = umol.I* aged 1 day to
i = -1 16.26umol.I" at age 35
rigs days, in heifers from
817 o o = 12.16 ymol.I* to 17.06
5 umol.I™ in calves with

! / 14 21 28 35 birth weight < 39 kg from
male < female <39 = >40 12.36 umol.I*  to 16.55

umol.I'* | weighing > 40 kg from 11.6Zmol.I"* to 16.78umol.I"*. Cu levels were age upward

trend throughout follow-up. Significant differencgs <0.001) was recorded between (1:7,
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1:14, 1:21, 1:28 and 1:35) days of age calves. Otfiferences were statistically

insignificant.

Figure 3. Changes in the levels of urea duringettmeriment.

-
o

7
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21

28
I <39

o

35
= >40

Levels of urea (Fig. 3) in
bullocks ranged from 2.21
mmol.I* to 3.27 mmolif,
heifers from 2.26 mmol}i
to 3.19 mmol:t , in calves
with birth weight <39 kg
from 2.23 mmolf to 3.20
mmol.r*

in calves

weighing> 40 kg from 2.24

mmol.I* to 3.26 mmolL.

Urea had an upward trend with age. Significantedéhces (p <0.001) was recorded between
(2:7, 1:14, 1:21, 1:28 and 1:35) days of age calether differences were statistically
insignificant.

Figure 4. Changes in the levels of total proteirirduthe experiment.

We recorded total protein

!f/’ levels relatively balanced
iy /// ¢ moving in bullocks from
o 1 'FEE 49.71 gl (day 14) to
0 1 'EE, 42.37 g, heifers from
I g ;g; 46.85 ¢! (day 28), in
6 4 = : ‘ calves with weight <39 kg
44 , / from 48.19 g to 51.98

1 ma7le ':1#4fema|e21 | <2§9 35>40 g.I" and calves weighing

> 40 kg from 47.96 glto
52.42 g.I. In total protein, we did not detect any signifitdifferences.

We recorded no statistical differences between gemd birth weight of the monitored
indicators.

Bami et al. (2008) investigated the levels of tqiedtein, Fe and Cu aged 7, 14, 21 and 28
days. The Fe content of our findings are consistehéreas the total protein found above and

below the Cu levels.
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Levels of Fe, Cu and total proteins, stating Hesdrial. (2012) are consistent with our

findings. Insignificant differences in the age dynes of Fe and Cu are in conflict with our

findings. Likely to have been caused by injectingdty cows standing.

Unlike Mohri et al. (2007) were recorded at a dasieg level of Fe, for urea slight increase
in values. In total protein had consistently baéhtevel with us.

In accordance with our findings Naseri et al., (BOihdicate that age has a significant effect
on the levels of iron, copper and other indicatsept total protein, WBC, lymphocytes, and
fibrinogen.

In accordance with our findings Gorka el al., (2Ddelported more or less balanced levels of
total protein from birth until the age of 21 days.

Hammon, et al. (2002) provides for urea with aggeasing tendency of its levels in total

proteins more or less balanced by the value, wisiclnsistent with our findings.

Our findings in rising levels of urea are consisteith data reported by Khan el al., (2007),

Lee et al., (2009) as well as more or less balateesd of TP.
Conclusion

» We confirmed a significant effect of age on chanigethe levels of iron, copper and
urea.

» The influence of gender and body weight at birth,net confirmed.

» The largest changes in the dynamics of studiedpetexs take place, as a role, during
the first 7 days of calf life. From this viewpoitiite period from birth up to 7 days of

age could be regarded as ,the critical period".
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Abstract

The subject of the present study was to determitiegeeffect of single dose of patulin on
haematological parameters of rabbits: white bloel count (WBC), lymphocytes count
(LYM), medium size cell count (MID), granulocytesunt (GRA), lymphocyte percentage
(LYM%), medium size cell percentage (M1%), granuyles percentage (GRA%), red blood
cell count (RBC), haemoglobin (HGB), haematocritC{H, mean corpuscular volume
(MCV), mean corpuscular haemoglobin (MCH), mean puascular haemoglobin
concentration (MCHC), red cell distribution widtRDQWc), platelet count (PLT), platelet
percentage (PCT), mean platelet volume (MPV) aratef@t distribution width (PDWCc).
Fourteen rabbits of Californian broiler line wersed in this experiment. Animals were
divided into four groups, two control groups C, @id two experimental groups E, E1.
Rabbits were fed with a granular feed mixture (FEjperimental groups received patulin in
injectable form at 10 pg.Kgfor 14 days 2 times a week. The investigation pagormed
with haematology analyzer Abacus junior VET (DiatRp Vienna, Austria). Significant
changes were observed in females groups in lympasclt YM), lymphocyte percentage
(LYM%), red blood cell count (RBC), haemoglobin (BY> In case of male, significant
decreaseH < 0.05) was detected only of MID in E1 group in comgan with C1 group. Our

results revealed that females were more sensdaipatulin exposure in comparison to males.

Introduction

Mycotoxins are secondary metabolites of fungaliorigiminek, 2004; Serra et al., 2005;
Frisvad et al., 2006). Patulin is a frequently fodood contaminant mainly produced by the
fungi AspergillusandPenicillium (Glaser et al., 2012; Malét al., 2003; Frisvad and Thrane,
2006; Gonzalez et al., 2007). Patulin has bactatios bactericidal and fungicidal effects. It
is toxic to plants and animals cells (Toman et 2003; Sabater-Vilar, 2004), exhibits
carcinogenic (Herzig, 2002; Sabater-Vilar, 2004)utagenic and teratogenic activity

(Sugiyanto et al., 1993; Schumacher et al., 208&)yate gastrointestinal disorders, anaemia,
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swelling and haemorrhage of various organs (Jeged$#87; Rimarova, 2002; Sabater-Vilar,
2004; Mahfoud et al., 2002). The genotoxic (Alveésle 2000; de Melo et al., 2011; Liu et
al., 2003; Pfeiffer et al., 1998) and cytotoxic l{8macher et al., 2005) properties are believed
to be due to the high reactivity of patulin to a&dr nucleophiles. It reacts fast with sulfhydryl
groups and more slowly with amino functions (Led &oschenthaler, 1986) of proteins and
glutathione (Pfeiffer et al., 1998; Schumachen e2806).

The aim of this study was to determine the effdcpatulin treatment on haematological

parameters of female and male rabbits.
Material and Methods

Animals and diet

Fourteen adult rabbits of Californian broiler limeere used in experiment. Rabbits were
obtained from an experimental farm of the AnimabdRiction Research Centre in Nitra,
Slovak Republic. Rabbits (in the age of 4 monthsighing 3.5 — 4.0 kg) were housed in
individual flat-deck wire cages (area 0.34)nThe animals were healthy and their condition
was judged as good at the commencement of the imgrer Conditions of their care,
manipulations and use corresponded to the instruaif EC no. 178/2002 and related EC
documents, and they were approved by local etlosngssion. Animals were kept in cages,
at standard conditions (temperature 20 — 22°C, lighk period). Drinking water and feeding
mixture for all animals was provided on ad libitum basis. Animals were divided into four
groups, two control groups C, C1 and two experimegioups E, E1 (Table 2). Rabbits were
fed with a granular feed mixture (Table 1). Expeittal groups received patulin in injectable

form at 10 ug.kg for 14 days 2 times a week (Table 2).

Table 1.Chemical composition (g.K{ of the experimental diet.

Componenti

Dry matter 926.2¢
Crude protein 192.06
Fat 36.08
Fibre 135.79
Non-nitrogen compounds 483.56
Ash 78.78
Organic matter 847.49
Calcium 9.73
Phosphorus 6.84
Magnesium 2.77
Sodium 1.81
Potassium 10.94
Metabolizable energy 12.35 MJ.kg
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Table 2. Concentration of patulin in experimeggaups

Concentration of patulin (pg.kg') Gender
C (n=4) 0 ?
C1 (n=3) 0 3
E (n=4) 10 ?
El (n=3) 10 g

Blood sampling and analyses

Blood samples fronvena auriculariswere taken from all animals. In whole blood, stddc
haematological parameters as total white bloodomlht (WBC), lymphocytes count (LYM),
medium size cell count (MID), granulocytes counR@&), lymphocyte percentage (LYM%),
medium size cell percentage (MI%), granulocytexs@aiage (GRA%), red blood cell count
(RBC), haemoglobin (HGB), haematocrit (HCT), meampascular volume (MCV), mean
corpuscular haemoglobin (MCH), mean corpusculantwagobin concentration (MCHC), red
cell distribution width (RDWCc), platelet count (P}, platelet percentage (PCT), mean platelet
volume (MPV) and platelet distribution width (PDWwajere measured using haematology

analyzer Abacus junior VET (Diatron®, Vienna, Aus)r

Statistical analyses
The obtained results were statistically interpretisthg statistical software SIGMA PLOT
11.0 (Jandel, Corte Madera, CA, USA), on the bakibe T-test of independent samples for

difference estimation at confidence lepet 0.05 was used.

Results
The results of blood haematological parametersamamarized in Table 3 and Table 4.
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Table 3. Haematological parameters of female rabbit

parameter C SD E SD
WBC 9.8089 + 1.7774 9.7434 + 25197
LYM 5.7049° + 1.2762 25177 + 2.2523
MID 0.2452 + 0.1013 0.6393 + 0.2849
GRA 3.8589 + 0.9096 6.5864 + 3.7962
LY% 58.1758 + 7.4848 28.35060 + 23.1179
MI% 2.4506 + 0.6137 6.3250 + 1.3376
GR% 39.4000 + 7.6503 65.3250 + 22.5212
RBC 59988 + 0.1315 54352 + 0.1171
HGB 142.550% + 4.7370 128.623% + 8.2466
HCT 32.3680 + 2.6960 30.5846 + 1.9723
MCV 54.0484 + 5.6491 56.2797 + 3.6115
MCH 23.7500 + 1.3178 23.6500 + 1.4480
MCHC 4417554 + 22.2355 4205613 + 2.7927
RDWc 19.7000 + 1.0583 19.3750 + 0.6551
PLT 201.5155 + 65.7249 235.2967 + 82.5502
PCT 0.1104 + 0.0405 0.1377 + 0.0537
MPV 54250 + 0.2754 5.8000 + 0.3559
PDWc 26.6500 + 1.3988 29.1250 + 1.6958

aP_ means in the same line with the different Isteme different at the level < 0.05

WBC - total white blood cell count (#); LYM - lymphocytes count (1%); MID - medium-size cell count; GRA - granuloegt count (191); LYM% -
lymphocyte percentage; MID% - medium-size cell patage; GRA% - granulocytes percentage; RBC - teadbcell count (18/1); HGB - haemoglobin (g/l);
HCT - haematocrit (%); MCV - mean corpuscular voduril); MCH - mean corpuscular haemoglobin (pg); MIC - mean corpuscular haemoglobin
concentration (g/l); RDWc - red cell distributioridth (%); PLT - platelet count (£0); PCT - platelet percentage; MPV - mean platets#ume (fl); PDWc -
platelet distribution width (%), C — control groupl (0,5 %), E2 (1 %), E3 (1,5 %) — experimentalups. The values shown are the mean + SD (standard
deviation).

Table 4. Haematological parameters of male rabbits

parameter Cl SD El SD
WBC 11.6869 + 1.2517 10.4560 £ 1.7655
LYM 3.4350 + 1.9408 6.1348 + 1.5424
MID 0.7814 + 0.1133 0.3664 + 0.2203
GRA 7.4705 + 3.0061 3.9548 + 2.5847
LY% 30.5667 =+ 18.3745 60.3667 + 19.2048
MI1% 6.7000 + 0.6000 3.5333 + 2.0207
GR% 62.7667 + 18.6065 36.1000 + 18.2261
RBC 6.2087 + 0.4975 6.4500 + 0.3398
HGB 140.2372 + 7.9002 148.3311 + 2.2047
HCT 31.8424 + 1.7321 33.7055 + 0.9361
MCV 51.3611 + 1.6374 52.3039 + 1.4158
MCH 22.6000 + 0.5196 23.0333 + 0.8622
MCHC 440.4380 + 8.6856 440.1859 + 5.7677
RDWc 18.7000 = 1.0536 19.2667 + 0.3215
PLT 283.6453 + 21.0003 240.7194 + 62.4640
PCT 0.1595 + 0.0129 0.1436 + 0.0407
MPV 5.6333 £ 0.0577 5.9333 + 0.2082
PDWc 29.7667 + 1.7010 29.9000 + 0.5196

aP_ means in the same line with the different Isteme different at the level < 0.05

WBC - total white blood cell count (#); LYM - lymphocytes count (1%); MID - medium-size cell count; GRA - granuloegt count (191); LYM% -
lymphocyte percentage; MID% - medium-size cell patage; GRA% - granulocytes percentage; RBC - teaidbcell count (18/1); HGB - haemoglobin (g/l);
HCT - haematocrit (%); MCV - mean corpuscular vodurfl); MCH - mean corpuscular haemoglobin (pg); MIC - mean corpuscular haemoglobin
concentration (g/l); RDWc - red cell distributioridsh (%); PLT - platelet count (£0); PCT - platelet percentage; MPV - mean platets#ume (fl); PDWc -
platelet distribution width (%), C — control groupl (0,5 %), E2 (1 %), E3 (1,5 %) — experimentalups. The values shown are the mean + SD (standard
deviation).

The sex of a rabbits variously affected haematokryy serum biochemistry variables (Cetin,
et al., 2009). In our experiment female rabbitsev@iore sensitive to patulin treatment when

compared to males. In case of female, significatreases were observed in lymphocytes
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(LYM), lymphocyte percentage (LYM%), red blood cetiunt (RBC), haemoglobin (HGB).
The values of medium size cell count (MID), medisme cell percentage (M1%), were
statistically higherR > 0.05) in the experimental group in comparison \lig control group.

In case of male, significant decrease< 0.05) was detected only of MID in E1 group in
comparison with C1 group.

Minimal changes in haematological parameters inematay be caused naturally by higher
level of testosterone. Selmanoglu et al. (2004hébuhat patulin caused an increase (66.6%)
of testosterone levels in males.

Testosterone and other androgenic steroids are rknasv stimulators of erythropoiesis
(Shahidi and Diamond, 1961). Testosterone stiraglegd blood cell formation, thus it seems
that it is the reason, why we did not found anynsigant changes in males in RBC. On the
contrary, females showed significant reduction BICRin the experiemtnal group against the
control.

Significant change of HGBP( < 0.05) in females was observed in experimental grou
(128,6232 g/l) in comparison with the control grq@g2,5507 g/l) in our study.

Similarly, Gbore and Akele (201@&und that concentration of haemoglobin of femalebits
significantly decreased after fumonisin administrat

Significant increaseR < 0.05) of MID and MI% in females was found in thepexmental
group in comparison with the control group.

In our previousresults (Emrichova et al., 2013b), the values oDMind MI% in males
rabbits showed significant increase after shorint€2 weeks) application of patulin in
combination with strawberry leaves. This haematckdgoarameter was not influenced after
long term (4 weeks) application of patulin in comdtion with strawberry leaves in our
another study (Emrichova et al., 2013a). Parabatkinal. (2011) found similar results in
their study with rutin and quercetin on rabbitsti#ars observed increase in eosinophils after
28 days of treatment. Slight increase of MI% waanfb in experiment with pesticide
bendiocarbamate applied to rabbits (Capcarova,e2@l0).

We observed significantly lower level of LYM and & (P < 0.05) in experimental group of
males as in theontrol group. Patulin caused a decrease in tHevieddility (Liu et al., 2003)

in human embryonic kidney cell line. Patulin in 1@ and 7.pM concentrations were found
in human lymphocytes to cause cytostasis effeer @8 h treatment with patulidbonmez-
Altuntas et al., 2013 In anotheiin vivo study, Keblys et al. (2003) found significant ches

in lymphocyte proliferation in pigs. A similar raamn of patulinin vitro is described in the
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experiments of the Escoula et al. (1988), using Iyimephocytes isolated from mice and
rabbits.

Conclusion

Our results demonstrated that short term exposuire patulin influenced mostly
haematological parameters of female rabbits. Mihichanges in haematological parameters
in males may be caused by naturally higher protectevel of testosterone. Further

experimental studies are needed to define thefsgpaschanisms of action.

This work was financially supported by VEGA sciestifrant 1/0084/12 and co-funded by
European Community under project no 262202201BQilding Research Centre
~AgroBioTech".
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Abstract

Amygdalin is a glycoside present in some seeds fauils, such as apricotP¢unus
armeniaca seeds. It is an ingredient found in foods ang-pioduct of fruit processing that
can be used for other purposes, namely oil extiaaind animal feeding. It has also been
studied over the years for its potential on phaeutical use, namely for the prevention of
chronic diseases such as psoriasis, cardiovasdigaases, neurological disorders, certain
inflammatory processes, and some types of canakhgugh raising controversy, due to its
benefits/toxicity effects. Furthermore, amygdals a bitter substance and thus likely to

interfere with the taste cells via intracellulaceptors.

Introduction

Characteristic and effects

Amygdalin (D-mandelonitrile3-D-gentiobioside), &H27/NO;;, is composed of two
molecules of glucose, one of benzaldehyde (Chaiady,e2006). Apricot Rrunus armeniaca
seeds are a natural source of amygdalin, a glyeasigb present in bitter almond®rnus
dulcig) and black cherryRrunus serotinp seeds, conferring bitter taste to fruits. It is a
ingredient found in foods and a by-product of frpibcessing that can be used for other
purposes, namely oil extraction and animal feedihbgis compound has been used in
traditional Eastern medicine for its health bemsefédlthough raising controversy, due to its
benefits/toxicity effects. Nevertheless, amygddiams been studied over the years for its
potential on pharmaceutical use, namely for thevgmrBon of chronic diseases such as
psoriasis, cardiovascular diseases, neurologicalrders or certain inflammatory processes,
including Alzheimer’s, atherosclerosis and sevegaicers (Jiagang et al., 2011; Chen et al.,
2013; Guo et al., 2013; Perez, 2013). Its relatith chronic diseases and inflammation
occurs through a role in apoptosis (Chen et all3p0proliferation (Guo et al., 2013),
angiogenesis (Mirmiranpour et al., 2012) and inflzettion signaling pathways such as TNF-

alpha and interleukins (Lin and Lin 2011). Theserierences result also in changes in lipid
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metabolism (Fon Tacer, 2007). Furthermore, amygdala bitter substance and thus likely to
interfere with the taste cells via intracellulaceptors. Bitter taste research in farm animals,
namely by studying the genes related to bitteretastrception in sheep and water buffalo is
described in previous study (Ferreira et al., 204)34dt is interested in enlarging the focus of
research to other production animals and also dstéine studies to the effects of natural
bitter tastants such as amygdalin on these anini&ks.rabbit represents a promise animal
model in biomedical research and its productiondee increasing especially in Europe, due

to the growing rabbit meat consumption (Dalle amdriéiro, 2011).

Metabolism

Beta-glucosidase, one of the enzymes that catatiisa®lease of cyanide from amygdalin, is
present in the human small intestine and is alsadan a variety of common foods (Strugala
et al., 1995; Deng et al., 2002). In vivo the engyctomplex emulsion containing the enzymes
B-D-glucosidase, benzocyanase, and others, degthdesmygdalin into four components:

hydrocyanic acid, benzaldehyde, prunasin, and nlaniéle, which are absorbed into the

lymph and portal circulations (Chang and Zhang, 220IThe enzymatic breakdown of

amygdalin occurs most rapidly in alkaline condisoithep-glucosidase may be deactivated
in the acid environment of the stomach but can thempartially reactivated in the alkaline

environment of the gut (JECFA, 1993). Cyanogenycgsides can also be hydrolysed by gut
flora. Amygdalin is metabolized by the body to pwod cyanide, a very rapid poison which
impairs cellular respiration leading to a cascatlewents culminating in death (Ballantyne

and Marrs, 1987).

Mechanism of the effect

Recent data indicated that amygdalin reduced praliion potential, decreased mitochondrial
activity of cervical cancer cells, accumulated £alh G1 phase and lead to their death
(Jarocha and Majka, 2011). Amygdalin induces apapt®ll death by caspase-3 activation
through the down-regulation of anti-apoptotic Bcpiotein and the up-regulation of pro-
apoptotic Bax protein in DU145 and LNCaP prostatecer cells (Chang et al., 2006).

Conclusion
The contribution suggests a broader knowledge Uyidgrthe different metabolic pathways
activated by exposition to amygdalin. This coulgmurt the development of new therapeutics

application of this substance. Also it can pointatadosage threshold between beneficial
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therapeutics and toxicity. In addition we will alisder whether apricot seeds supplementation
can represent a sustainable production interesilasly to other by-products from the food
industry, such as tomato (Peiretti et al., 20189, laence infer its economic potential.

Acknowledgments: This work was supported by the RGB-Net (COST Acfi@1101) and
and European Community under project no 26220220Building Research Centre
~AgroBioTech".
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Abstract

The aim of this work was to evaluate the effeckeptin genotype on concentration on leptin
serum and beef quality parameters of Czech Flebkwalls. Significant (p < 0.05)
differences was found between leptin genotype go@C and TT on content of
intramuscular fat (1.84 — 1.77 %) and muscle pigm¢é8.84 — 3.45 mgl), on energy value
(5840 — 5616 kJ.k§ and water holding capacity (81.97 — 79.01 %). ¥¥end non-
significant effect of leptin genotype on serum ieptoncentration but we proved the
correlation between serum leptin and muscle pigsmant area of MLT.

Introduction

Leptin, a 167-amino acid hormone, is primarily s¢ed by white adipose tissue (Williams et
al., 2002). The leptin gene located on bovine clusmme 4, encodes leptin, a peptide
hormone, which is synthesized and secreted by adipssue (Zhang et.a1994). Leptin is a
hormone affecting the regulation of body compositienergy balance and meat quality in
mammals (Tian et gl2013). The concentration of leptin could be seemrasndicator of
marbling, back fat depth and yield and quality grad feedlot cattle (Geary et.a2003).
Markers at promoter regions of the bovine leptineggaave been shown to be associated with
carcass and meat quality traits (Nkrumah gt228l05). Sochor et al. (2005) compared the beef
quality of the Czech Fleckvieh bulls with the CHair®, Meat Simmental and Blond
d’Aquitane breeds. The authors did not discover siggificant differences in nutritional
parameters among the individual breeds. However difierences among the breeds in the
water-holding capacity and size of the MLT werengdiigant (p < 0.01). Serrano et al. (2005)
stated that the average percentage of proteingefwas 20.5%. Moloney et al. (2011) fed
bulls a concentrated feed ration and found thatpgreentage of proteins in the meat was
significantly (p < 0.05) higher (23%) than in anisvéed grass silage (19%). Zapletal et al.
(2009) evaluated the amount of intramuscular fathim meat of the Czech Fleckvieh and
Monbéliarde cattle. The authors did not prove thatbreed had a significant (p < 0.05) effect
on the content of intramuscular fat. Bairtet al. (2006) presented similar conclusions imger

of the content of intramuscular fat in meat of bullf the Charolais, Hereford and Meat
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Simmental breeds. The size of the MLT area accgrtbriMoon et al. (2006) is 73.59 + 2.50
cn’. Sami et al. (2004) proved a relation (p < 0.08)een the grade class for meatiness
based on the seurop system and size of the MLT area

The aim of this study was to evaluate associatiohsleptin gene on serum leptin

concentration and beef quality traits in Czech llezh cattle.

Methods

In this work, the results of 210 Czech Fleckvielidowere evaluationThree experimental
groups of these animals were created dependingftaredit leptin genotypes (CC, n=83; TC,
n=66 and TT, n=61)They were fed an identical feed ratio based ondfkbétum intake of
maize silage and a limited amount (3 kg per bullgsey) of a concentrate which consisted of
50% crushed barley and 50% of soya meal with a rairend vitamin additive. Bulls were
slaughtered at the 620 days of age. The averagghtvgain during fattening was 822 + 108 g
per day. The carcasses (weight ranged from 39%80kg)) were classified to the class of
meatiness “U” and “R” and the class of fattiness. “Blood samples of all bulls in
experimental groups were collected fresna jugularis externat age of bulls’ average 240
days old, between 8.Gdhd 9.30 am. Blood was sampled into the test tulie silicone gel
separator and coagulation accelerator (DispolakeciCzRepublic). Blood samples were
centrifuged (10 min, 4 °C, 2000 g) and the sepdrs¢éeum was stored at “ZDuntil analysed.
Blood sampling was performed randomly in bulls kept particular groups. Leptin
concentration was analyzed by ELISA using Bovinptire(LEP) E90084Bo kit (USCN Life
Science, China). The beef samplesrafsculus longissimus et thoracis (MLWere excised
from carcass at the half cutting level betweBraad 16' rib. Sample of MLT was taken and
used to assess the nutritional and technologicanpeters of meat quality. The laboratory
analyses were based on the Czech norm CSN 5702883)(1

Experimental data were assessed using STATISTIG#&vace, version 10.0 (StatSoft, Inc.,
Tulsa, Oklahoma, USA), where the genotypic effe¢teptin gene on concentration of leptin
in blood and meat quality parameters was carrigdusing the GLM procedure. Correlations
between leptin and beef parameters quality werduated by means of the correlation
coefficient.

Results
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The effect of leptin genotype on other serum patarsevas non-significant found (Fig. 1).
The highest concentration of serum leptin was ein TT group (7.27 ng.i), lowest in
group of TC leptin genotype (5.21 ng:Hhl The mean value of plasma leptin from the present
research (ranged between 5.21 and 7,27 fy.mias greater than leptin concentration
reported by Daix et al. (2008) in a different beatftle breed, whereas it was comparable with

values reported by Yamada et al. (2003).

Figure 1. Serum leptin concentration of bulls déddnto 3 groups depending leptin genotype
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The chemical analysis of the MLT (Table 1) reveaederal significant differences between
leptin genotypes. The TT samples had the lowestecbof dry matter (26.14 + 0.11%). A
significantly (p < 0.05) higher level of dry matt@7.03 £ 0.27%) was found in CT genotype.
Content of the total protein was from 20.87% (T hagpe) to 21.25% (CC genotype). No
differences in protein content were observed byik/et al. (2008) between Fleckvieh and
Fleckvieh x Charolais. Bantoet al (2010) cite the same content of protein in thecdBGze
Fleckvieh bulls (21.18 + 1.3 %). Significant (p <0B) differences were approved between
genotype CT (2.51%) and CC (1.84%), respectively @B1%) and TT (1.77%) in
intramuscular fat (IMF) content. The TT samples Haal lowest (p < 0.05) content of water
holding capacity (79.01 = 0.51%) than meat fromugrof bulls with genotype CC (81.97 +
1.14%). Statistically significant effect of leptgenotypes on the colour of beef was found.
The TT samples had the lowest (p < 0.05) contembyaglobin pigments (3.45 + 0.11 mg.g
1) than meat from group of bulls with genotype C@43+ 0.14 mg.g). A comparable result
evaluation of beef colour was reported by Huuskoeteal. (2010). Li et al. (2013) indicated

non-significant (p > 0.05) effect of leptin gene awlour of beef. The area of MLT showed
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non-significant (p > 0.05) growing trend among gatges of leptin genotypes CC < CT <
TT, respectively 84.20 < 86.06 < 86.65Tm

Table 1. Ref quality in Czech Fleckvieh bulls

Genotypes

Trait CcC CT T

LSM + SE LSM + SE LSM+ SE
Dry matter (%) 26.43 0.15 27.08 0.27 26.12 0.11
'(Q/Er)amuscu'ar fat 1.84 0.16 258 0.33 1.77 0.13
Total protein (%) 21.25 0.14 21.20 0.15 20.87 0.15
Ash (%) 1.07 0.01 1.05 0.01 1.08 0.01
Energy value (kJ.kg") 5840 618 5798 592 5616 507
Water holding 81.97 1.14 81.39 0.83 79.61 0.51
capacity (%)
Pigments 3.84 0.14 3.63 0.11 3.45 0.11
(mg.g")
Area of MLT (cm?) 84.20 15.62 86.06 14.08 86,65 15,93

Table 2.Correlation between serum leptin concentration aedf quality

IMF* Protein Ash Energy value Pigments  WHC** Arefa of

MLT
Leptin 0,1705 -0,1852 0,5434 0,0917 0,9017 0,0893 0,9439
p=,715 p=,691 p=,207 p=,845 p=,006 p=,849 p=,001

* IMF = intramuscular fat; ** WHC = water holdingapacity

The correlations between leptin concentration imotll plasma and quality parameters are
shown in Table 2. Plasma leptin was not signifisacorrelated with content of intramuscular
fat, protein, ash, energy value and water holdiamgacity. A positive (p< 0.01) relationship
was found between leptin concentration and condérgigments (r = 0,9017) and area of
MLT (r = 0,9439).

Conclusion

In this study, the effects of single nucleotideypaobrphism of leptin gene were investigated.
We found non-significant effect of leptin SNP onwse leptin concentration. The effect of
leptin gene on beef quality was proved in Czecltiidieh cattle population. Bulls with TT
genotype had the lowest content of intramusculaBeef had lowest water holding capacity

and was lighter than beef from groups of leptingg@C. The content of the total protein, ash
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and area of MLT was not affected by leptin genes Tarrelation was found among plasma

leptin and pigments and area of MLT.
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Abstract

Bladder cancer characteristically causes bloodn@ssl) in the urine. Tobacco smoking is the
main known contributor to urinary bladder cancarmiost populations, smoking is associated
with over half of bladder cancer cases in men amglthird of cases among women. There is
a linear relationship between smoking and risk, @mitting smoking reduces the risk. Passive
smoking has not been proven to be involved. Healihghanged histopathologically, tissues
coming from the bladder (n=21 samples) and werenatturing the autopsy. Cancerous
tissues coming also from the bladder (n=11 sampes) were taken during surgery. The
content of mercury was measured using the cold rvapomic absorption spectrometry
(CVAAS). Each sample was analyzed three times fercory content. For men (50-90 years
old) mean content of mercury in control tissues @#&41+0,009 ppm; in tissues away from
the tumor mean content of mercury was 0,095+0,@86;pn tissues surrounding the tumor
mean content of mercury was 0,063+0,054 ppm; inotutissues mean content of mercury
was 0,081+0,07 ppm. For women (50-90 years old) maantent of mercury in control
tissues was 0,006+0,003 ppm; in tissues away flemiumor mean content of mercury was
0,223+0,015 ppm; in tissues surrounding the tumogam content of mercury was
0,431+0,055 ppm; in tumor tissues mean content efcary was 1,403+£0,532 ppm. Studies
clearly showed that the lowest mercury content haorgrol tissues of bladder, both in men
and women. Higher mercury content in cancerousédissnay indicate to accumulation of this

metal in the human bladder during carcinogenesis.

Introduction

Human exposure to metals is common due to theiquiyi wide use in industry, and
environmental persistence. Historically, the hestvienetal exposures occurred in the
workplace or in environmental settings in closexproty to industrial sources. Among the
general population, exposure to a number of mesaldespread but generally the level of
exposure is substantially lower. For this reasopjdemiologic evidence for the
carcinogenicity of metals derives mainly from higbkposed occupational groups, with some

studies of populations with unusual exposures. §50¥986; Ennever, 1994; Hayes, 1997).
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Some experimental studies suggest mercury mayroeogenic, but the risks have not been
adequately evaluated in human populations (Enné@&4; IARC, 1987; IARC 1993).
Assessing the download of mercury in 1993-2002 dotlvat it contains in the range of 2,2 to
9,2 ug/day in women, and from 2,5 to 15,0 pg/daymen (Marzec, 2003). Committee
FAO/WHO defined the weekly tolerable intake of magcby man, which should not exceed
5 ug/kg, but in Poland it amounts to about 9-33(Kgbata-Pendias and Pendias, 1999).
Among the products that regularly consume meatigg has an average of 0,002 pitpon.
Hg, cattle 0,003 pgst.m. Hg, game animals 0,006 pdsgn. Hg, chickens 0,001 pgégm.
Hg, and the milk less than 0,001 pdsgn. Hg (Szkoda and@mudzki, 2003). Large animals
excrete mercury slowly - for human t %2 is approxeha 70 days, and for fish about 400-
1000 days (Marzec, 2006). In Spain states the bigkgels of mercury probably due to the
high consumption of fish (almost 40 % of peoplefesdt more than twice a week) (Diez et al.,
2009).

Material and Methods

Tissues were taken during surgery and post-mortemrm fMilitary Hospital, PROSMED
Health Center and Oncology Hospital in Cracow. Resion for research was given by Local
Bioethical Commission. Fragments of tissues healtpcerous, adjacent normal and tissues
away from the tumor were taken from bladder and finezen. Average mass of each sample
hesitated from 0,5-1g. Samples were taken fromr838%) patients, among them 11 were
cancerous tissues (n=11 tumor tissues, n=11 tissway from the tumor and n=11 tissues
surrounding the tumor) and 21 control tissues. Mgrcontents were detected using CVAAS
methods (Fot. 1).

Fot. 1. Mercury Analyzer.
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All results were expressed in micrograms per grdndrg mass of the tissue. Hypothesis
falsification were made by U Mann-Whitney test, &rdskal-Wallis ANOVA.

Results
In our study we determined presence of mercuryestdrin control and cancerous tissues of
human bladder. Results are shown in figure 1 and 2.

ACCUMULATION OF MERCURY IN BLADDER OF MEN
(50-90 YEARS OLD)
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Figure 1. Accumulation of mercury in bladder of n{g6-90 years old).

For men (50-90 years old) mean content of meraumgontrol tissues was 0,011+0,009 ppm;
in tissues away from the tumor mean content of orgrevas 0,095+0,066 ppm; in tissues
surrounding the tumor mean content of mercury wa63*0,054 ppm; in tumor tissues mean
content of mercury was 0,081+0,07 ppm.

ACCUMULATION OF MERCURY IN BLADDER OF WOMEN
(50-90 YEARS OLD)
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Figure 2. Accumulation of mercury in bladder of werm(50-90 years old).
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For women (50-90 years old) mean content of mercury control tissues was
0,006+0,003 ppm; in tissues away from the tumor mmemntent of mercury was
0,223+0,015 ppm; in tissues surrounding the tumosam content of mercury was

0,431+0,055 ppm; in tumor tissues mean contentestory was 1,403+0,532 ppm.

Conclusion

Regarding the bladder tissues, they accumulateuneta relatively small extent. In previous
studies suggest that tumor tissues of men and waroatain more mercury than control
tissues (women young healthy 0,01 jilf*cn. Hg, women young sick 0,02 ugsgm. Hg,
women older healthy 0,01 ugsgm. Hg, women older sick 0,02 pgégm. Hg, men young
healthy 0,01 pgs&.m. Hg, men young sick 0,01 pgkgm. Hg, men older healthy 0,01 pgeg
's.m. Hg, men older sick 0,03 pgkgm. Hg) (Glogowska et al., 2012). Studies clearly
showed that the lowest mercury content have cotigelies of bladder, both in men and
women. Higher mercury content in cancerous tissnayg indicate to accumulation of this

metal in the human bladder during carcinogenesis.
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Abstract

Amygdalin is a controversial anti-tumor natural gwot found in plants of th&osaceae
family that has been used as an alternative catiegy for many years. One of the most
widely distributed trichothecene contaminating foadd animal feed is deoxynivalenol
(DON) produced byrusariumspecies. The aim of the presamtvitro study was to compare
effects of different natural compounds - amygdalml deoxynivalenol and their combination
at selected doses on secretory activity of poromarian granulosa cells in vitro. The
progesterone release by ovarian granulosa cellssigagicantly (0.05) increased only in
experimental group with thieighest dose of amygdalin combined with DON, buygadalin
itself did not cause statistical differences in thkease of progesterone compared to control
group without addition of substances. On the othemnd, the release of Prestradiol by
granulosa cells was influenced by amygdalin addlifiself at thehighest dose as well as
amygdalin in combination with mycotoxin deoxynivade. Our findings suggest possible
involvement of presented natural compounds in dgeilation process of steroidogenesis and

contribute to knowledge about interaction betweaem different natural substances.

Keywords: amygdalin, deoxynivalenol, steroid hormones, @ragranulosa cells.

Introduction

Amygdalin, commonly referred to as Vitamin/Br Laetrile, is a cyanogenic glycoside which
can be found in different plant species mainlyhe seeds of apricots and bitter almonds.
Amygdalin (D-mandelonitrilg-D-gentiobioside, Fig. 1), £H27NO,;, is composed of two
molecules of glucose, one of benzaldehyde, whicdluges an analgesic action, and one of
hydrocyanic acid, which is an anti-neoplastic coomub (Ames et al.,, 1981; Chang et al.,
2006). It has been used as a traditional drug lsecatiits wide range of medicinal benefits,
including curing or preventing cancer, relievingyde suppressing cough, and quenching
thirst. In the late 1970s and early 1980s, amygdafs reported to selectively kill cancer
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cells at the tumor site without systemic toxicitydato effectively relieve pain in cancer

patients. From these many reasons it has been ggdpo be effective in both the prevention
and the treatment of cancer in humans (Ames etl@81; Zhou et al., 2012).However, the

Food and Drug Administration (FDA) has not approwaedygdalin as a cancer treatment
owing to insufficient clinical evidence of its efficy and potential toxicity. Despite the failure
of clinical tests to demonstrate the anticanceeat$f of amygdalin in the U.S.A. and in

Europe, amygdalin continues to be manufacturedaanuinistered as an anticancer therapy in
northern Europe and Mexico (Chang et al.,2006; Keial., 2010).

Figure 1. Chemical structure of amygdalin.

OH
HO Q
HO 0

Deoxynivalenol (DON) is one of the most importanidaoccurringFussariummycotoxin
(Lazicka and Orzechowski, 2010; Klem et al., 20@9currence of this mycotoxins is mainly
in grains such as wheat, barley and maize (Crep@92). DON could be rapidly absorbed
after oral administration passively throughout tiestrointestinal tract and actively in the
kidneys, liver, muscle, adipose tissue and repringritissues. Thus, mycotoxin exposure that
alters granulosa cells steroid hormone producticaly ralso alter oocyte development,
ovulation, reproductive tract function and pregnaogtcome (Medvéova et al., 2011).

The aim of the presem vitro study was to compare effects of different natacathpounds -
amygdalin and deoxynivalenol and their combinatibeelected doses on secretory activity of

porcine ovarian granulosa cells in vitro.

Material and methods

Preparation, culture and processing of granulosallserom ovaries

Ovaries from non-cyclic gilts were obtained fromahley Slovakian White gilts without
obvious reproductive abnormalities. Isolated owsaneere transported to the laboratory in
containers at 4°C and washed in sterile physioddgolution. Follicular fluid was aspirated
from 3-5 mm follicles. Granulosa cells were isothtey centrifugation for 10 min at 200xg
followed by washing in sterile DMEM/F12 1:1 mediBioWhittaker™, Verviers, Belgium)
and resuspended in the same medium supplementeld Wigo fetal calf serum

(BioWhittaker™, Verviers, Belgium) and 1% antibiotic-antimycotimlution (Sigma, St.
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Louis, Mo, USA) at the final concentration of®t@lls/mL (as detected by haemocytometer).
Portions of the cell suspension were dispensed-wdled culture plates (Nuf€, Roskilde,
Denmark, 1ml/well; for Enzyme Linked ImmunoSorbdssay,ELISA). The well plates were
incubated at 37 °C and 5% @ humidified air until a 75% confluent monolayemas
formed (4-5 days), at this point, the medium waseveed and ovarian granulosa cells were
incubated with the similar supplements (DMEM/F14 Imedium, 10% fetal calf serum,
without 1% antibiotic-antimycotic solution) and atut (control) or with amygdalin (1, 10,
100, 1000, 10 000 pg/ml) (99 % purity, Sigma-AltriSt. Louis, Mo, USA) combined with
deoxynivalenol (1000 ng/ml) (Romer Labs Divisionlthog GmbH, Tulln, Austria) for 24h.
After 24h of incubation the culture media from welldteswere aspirated and kept at —80°C
for subsequent assay. The concentrations of stBmyitilones progesterone andféstradiol
were assayed using ELISA (Dialab, Wiener Neudorfustia) according to the

manufacturer’s instructions.

Statistical Analysis

Each experimental group was represented by fouureulvells of granulosa cells. Assay of
hormone level in the incubation media was performedduplicate. Significance of
differences between the control and experimentalgs were evaluated by one-way ANOVA
and t-testusing statistical software Sigma Plot 11.0 (Jan@ekte Madera, USA). The data
are expressed as means = SEM. Differences wereareohfior statistical significance tite

P —level less than 0.05<@.05).

Results

Release of progesterone by granulosa cells from 1ogulic porcine ovaries.

The secretion of steroid hormone progesterone bgimp® ovarian granulosa cells after
addition of amygdalin alone (1, 10, 100, 1000, @0 Qug/ml) and its combination with
mycotoxin deoxynivalenol (1000 ng/ml) was deterndiii€ig. 2). The release of progesterone
by granulosa cells was not significantly>(P05) affected after amygdalin administration in
any experimental group compared to control withemdition of natural substance. However,
amygdalin at the highest dose (10 000 pg/ml) coetbiwith deoxynivalenol (1000 ng/ml)
caused significant (0.05) stimulation of the progesterone secretionpbycine ovarian
granulosa cells. No significant differences in thkease of the steroid hormone progesterone

by ovarian granulosa cells were observed betweatralogroup without addition of both
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natural compounds and experimental groups with @}, 100, 1000 pg/ml of amygdalin
treatment combined with 1000 ng/ml of DON.

Figure 2. The effect of amygdalin and its combimativith deoxynivalenol on progesterone releasedrgipe

ovarian granulosa cells.
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Control represents culture medium without amygdalimd deoxynivalenol addition. Experimental group P1
represents culture medium with amygdalin (1 pgfohlis deoxynivalenol (1000 ng/ml), other groups espnt
culture medium with amygdalin P2 (10 pg/ml) P3 (1a9ml), P4 (1000 pg/ml) and P5 (10 000 pg/ml) pius
each group deoxynivalenol (1000 ng/ml). Signs &bote values significantly different from contralogp
(P<0.05) evaluated by one-way ANOVA and t-tdstISA. (ng/ml).

Release of 1’ #~estradiol by granulosa cells from non-cyclic pong ovaries.

The release of steroid hormone fi-éstradiol by granulosa cells from non-cyclic poeci
ovaries after addition of natural compounds amyigddl, 10, 100, 1000, 10 000 pug/ml) alone
and in combination with deoxynivalenol (1000 ng/mias detected (Fig. 3). Significant
(P<0.05) increase of 1p-estradiol releasing by porcine ovarian granulogdlscafter
amygdalin treatment was found in experimental gr&pwith the highest dose (10 000
pg/ml) of amygdalin compared to control. We havesesbed similar result in case of
amygdalin combined with doexynivalenol, where wasind out significant (¥0.05)
stimulation of the release of Pfestradiol by granulosa cells at the concentratdn
amygdalin 10 000 pg/mdombined with DON (1000 ng/ml) compared to the oangroup

without addition of substances.
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Figure 3. The effect of amygdalin and its combimativith deoxynivalenol on 1p-estradiol release by porcine

ovarian granulosa cells.
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Control represents culture medium without amygdalivd deoxynivalenol addition. Experimental group E1
represents culture medium with amygdalin (1 pgfohlis deoxynivalenol (1000 ng/ml), other groups espnt
culture medium with amygdalin E2 (10 pg/ml), E3@40g/ml), E4 (1000 pg/ml) and E5 (10 000 pg/ml)spiu
each group deoxynivalenol (1000 ng/ml). Signs &bote values significantly different from contralogp
(P<0.05) evaluated by one-way ANOVA and t-tdstISA. (pg/ml).

Discusion

In the present study, possible response of porowerian granulosa cells to amygdalin
addition and its combination with mycotoxin deoxsalenol (DON) was examined.
Granulosa cells isolated from ovaries were ablsuxvive, growth in culture medium and
release steroid hormones after experimental aaditionatural compound amygdalin and
mycotoxin deoxynivalenol. The results from our albadon demonstrate that the release of
both steroid products from granulosa cells wasuerited by natural compound amygdalin
combined with trichothecene deoxynivalenol.

Natural plant origin products like amygdalin arél € major part of traditional medicine
(Nabavizadeh et al., 2011). In the late 1970s arty 1980s, amygdalin was reported to
selectively kill cancer cells at the tumor site heitit systemic toxicity and to effectively
relieve pain in cancer patients (Zhou et al., 20P2¢vious studies examined the effects of
natural compounds on different parts of animal @dpctive system (Kolesarova et al., 2012;
Tanyildizi and Bozkurt, 2004; Yasui et al., 2003ariel et al., 1992). Our receint vitro
investigation showed that the release of sterorthboe progesterone by granulosa cells from
cyclic and non-cyclic porcine ovaries was not atdcoy the amygdalin addition (1, 10, 100,
1000, 10 000 pg/mL) (Halenar et al., 2013) The ltedtom thisin vitro study showed that
amygdalin combined with deoxynivalenol caused $igamnt (P<0.05) dose-dependent

stimulation of steroid hormone secretion by grasaloells from non-cyclic porcine ovaries.
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Many studies have described the dose-dependerntteféd different mycotoxins on the
secretion activity of porcine (Medvédova et al., 2011, Maruniakova et al., 2013, Rargni
et al., 2008) and rats ovarian cells (Kolesarovalgt2011). Steroid secretion by porcine
ovarian granulosa cells after deoxynivalenol additivas examined by Medéeva et al.
(2011). The release of progesterone by porcineiamvagranulosa cells was stimulated by
DON addition at the doses 1000 ng/mL but not aard® 100 ng/mL.

There are several evidence suggesting that addbfi@@me natural compounds can affected

the secretion of steroid hormones by ovarian gsautellsn vitro.

Conclusion

This examination was focused on the potential &fe€ reportedly anti-tumor natural
substance amygdalin combined with mycotoxin deoxalenol on secretion of steroid
hormones by granulosa cells from porcine non-cymhiaries. Amygdalin treatment combined
with DON caused increase of steroid hormones reldas ovarian granulosa cells. Our
findings suggest possible involvement of presemtatural compounds in the regulation
process of steroidogenesis and contribute to krog@eabout interaction between two

different natural substances.
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THE EFFECTS OF BOVINE SERUM ALBUMIN ON MOTILITY PAR AMETERS OF
BULL SPERMATOZOA

Hashim F., Lukacova J., Knazicka Z., Tvrda E., Luka\.
Department of Animal Physiology, Slovak UniversitiyAgriculture, Nitra, Slovak Republic

Abstract

The aim of this study was to investigate the effeat Synthetic Bovine Serum Albumins
(BSA) on spermatozoa. We used bovine semen fromddt ebreeding bulls (Slovak
Biological Services, Nitra, Slovak Republic). Thenen samples were evaluated using
Computer-Assisted Sperm Analysis (CASA). Spermatoamtility differences between the
control groups and BSA was significant (P<0.01)yoat O h at the room temperature.
However increased parameters of both motility anoygessive motility were observed at

hour 24 with significant differences (P<0.001)frmostat temperature.

Introduction

Artificial insemination (Al) is one of the most wadpread biotechnological methods of
animal reproduction through which rapid genetic iayement in livestock have been
achieved. One of the most important achievementiairy farming after the introduction of
artificial insemination is the cryopreservationoofl semen, which has enabled the worldwide
distribution and use of desired genetic lines e¢asonable cost (Polge al. 1949; Smithet

al. 1950; Manjunatlet al 2002).

Production-tested sires with high fertilizing capa@re essential in order to assure optimal
reproductive efficiency for the livestock and aciél insemination industry. To assess semen
guality evaluation of sperm concentration and nigtihas been used, however provides
limited information about the potential fertilityf @ires (Elliot, 1978; Correat al, 1997;
Rodriguez-Martinez and Larsson, 1998; Zhasigal, 1998; Brahmkshtriet al, 1999).
Another criteria for estimation of semen qualityasmputerized analysis of motility and
acrosome integrity which have been related to mburn rates of bulls, but correlations are
not high or even consistent (Kjaestaidal, 1993; Farrellet al, 1998; Januskauskas al.,
2000a,b; Arlindo, 2005).

This study is focusing on substances that are tseutotect and improve the quality of
Insemination. The main scientific objective of thaork was the determination of the
parameters of sperm motility of prepared semen &1y using the BSA (Synthetic Bovine

Serum Albumins).
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Materials and Methods

Bovine semen samples were obtained from 5 aduledimg bulls (Slovak Biological
Services, Nitra, Slovak Republic). The samples toagccomplish the basic criteria given for
the corresponding breed. The semen was obtainedregular collection schedule using an
artificial vagina. After collecting the samples westored in the laboratory at room
temperature (22-25°C). Each sample was dilutedhysiplogical saline solution (PS) (sodium
chloride 0.9% w/v, Bieffe Medital, Italia), usingdilution ratio of 1:40, depending on the
original spermatozoa concentration.

Obtained data were statistically analyzed usingoRigram GraphPad Prism 3.02 (GraphPad
Software Incorporated, San Diego, California, USBgscriptive statistical characteristics
(mean, minimum, maximum, standard deviation andficient of variation) were evaluated.
T-test and Wilcoxon matched pairs test were usedstatistical evaluations. The level of
significance was set at ***{<0.001); ** (P<0.01) and * P<0.05).

Table 1. Composition of diluents

BSA (synthetic Bovine Serum Albumins)
4.2 mL Triladyl

3 mL BSA (20%)

2 mL Fructose

3 mL Trehalose

20 mL Redestilated water

Computer-Assisted Sperm Analysis (CASA)

The motility analysis was carried out using a CASystem — SpermVisid¥ program
(MiniTab, Tiefenbach, Germany) with the Olympus BX 51 mscope (Olympus, Japan) at
cultivation times 0 h, 2 h, 4 h, 6 h and 24 h atmotemperature (RT), thermostat (T)
according to the methods described by Massanyl..e2@09 and Lukac et al., 2011. Each
sample was placed into the Makler Counting Chamfmaph 10 um, Sefi-Medical
Instruments, Izrael) and the following parametevsl@ated: the percentage of motile
spermatozoa (motility > 5 um/s; MOT), the perceataf progressively motile spermatozoa
(motility > 20 pum/s; PROG). This study was perfednin five replicates at each
concentration (n = 5). At least 1000 spermatozoeevemalyzed in each sample. All results

were compared with control samples among expersmgarnples for statistical significance.
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Results and Discussions

We mainly discuss the evaluation of percentage daitilen and progressively motile
spermatozoa with BSA (composition stated in Tabjeal the room and thermostat
temperatures (Table 2). Spermatozoa motility wamiicant (P<0.01) at 0 h at room
temperature and was the highest (76.91%) in comjgao®ntrol value (71.22%) at hour 2.
The progressive motility difference was signifidgrttigher (P<0.01) at the 2nd hour as well.
The motility and progressive motility were sign#dit (P<0.01land P<0.05, respectively) at
hour 4 and the highest significant (55.01%, 46.7834).001,P<0.001 respectively) at hour
24, where as the control value shows motility (2%2 and progressive motility (7.974%) at
the same hour. Eventually the highest stimulatiifigces of BSA on the spermatozoa motility
and progressive motility were observed after 24rd @t thermostat temperature.

In the aerobic incubation reactive oxygen specases the sperm plasma membrane, which
is rich in polyunsaturated fatty acids and is spgbée to peroxidative damage, loss
membrane integrity, decreased sperm motility, arehwially loss in fertility (Alvarezt al.,
1987). Ashrafi et al. suggested that the protecefiects of BSA on spermatozoa are
associated with an increment in antioxidant enzyawwity, total antioxidant capacity, total
thiols (Ashrafi et al., 2013).

The present study shows the effectiveness of BS#amtaining and improving the motility
and progressive motility of spermatozoa from hoto @our 24 of incubation. Thus, we may
suggest that BSA is effective in preventing theiddpss of motility that normally occurs
during incubation of spermatozoa. Similar obseoraihad been made on stallion (Kreider
al.; 1985, Klemet al.; 1986), rabbit (Sariozkaet al.; 2013) and Mahabadi goat (Naiji@h
al.; 2013).

It can be concluded that the 3 ml BSA along witheotcomponents mentioned in Table 1
protects and improving the percentage of motile @nogressively spermatozoa at the
thermostat temperature and seems to maintain theaoi temperature according to control

value.
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Table 2. The percentage of motile and progressivaliile spermatozoa
MOT RT PROG RT MOT T PROG T

Parameter —— = BSA  Cml BSA Cul BSA Cul  BSA

0h

X 78.28 70.83** 70.82 68.87 79.06 79.48 73.73 77.49
S.D. 14.00 7.273 15.67 7.225 13.27 12.02 14.71 12.20
2h

X 7122 7691 64.42 71.49% 7400 7585 72.31 72.84
S.D. 11.72 7.252 13.41 9.097 16.11 11.57 15.19 11.47
4h

X 73.78 7197 6753 66.66 76.18 71.29* 70.12 66.71*
S.D. 10.48 10.65 11.76 11.02 14.26 11.19 14.34 10.99
6 h

X 75.94 72.10 68.29 67.16 82.24 78.55* 74.73 73.87
S.D. 7.435 9.588 7.749 9.520 4.810 7.236 6.970 7.501
24 h

X 65.32 64.35 54.21 54.05 21.29 55.01*** 7.974 A46*F4*
S.D. 11.84 14.61 14.55 16.04 10.48 16.14 9.510 17.09

*** ((P<0.001); **(P<0.01) and * P<0.05).

BSA: Synthetic Bovine Serum Albumins

Ctrl; Control samples

MOT: Motility (motility > 5 pm/s) -%

PROG: Progressive motility (motility > 20 um/s) -%
RT: Room temperature

S.D.: Standard Deviation

T: Thermostat temperature

X: Mean

Ancklowlwdgmend: This work was co-funded by European Community uipdeject no
26220220180: Building Research Centre ,AgroBioTech"
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Abstract

This article investigates antibiotic resistancel80 strains oEscherichia coliisolated from
wild pheasants in the region of Eastern Moravia &holvakia. Research evaluating 180
strains ofE. coli showed 130 strains resistant to ampicillin (72.22%60 strains resistant to
cephalothin  (88.89%), and 10 strains resistant toloramphenicol as well as
sulfamethoxazole-trimethoprim (5.56%). Forty stsaimvere found to be resistant to
Tetracycline (22.22%). In case of antibiotics sashcefoperazone-sulbactam, ciprofloxacin,
colistin, gentamicin and piperacillin-tazobactathstrains as sensitive.

Laboratory tests clearly illustrate the increagiegjstance oEscherichia colibacterial strains
to ampicillin, cephalothin and tetracycline, whitleany Czech and foreign microbiological
studies have been calling attention to this prokdsrwell.

Introduction

Wild birds may serve as a significant reservoipathogenic bacteria. In the intestinal tract,
these microorganisms multiply and spread to huntgngarious means. Synanthropic birds
are mainly important in this respect because treyppy environment modified by humans,
however, hunted game birds are important as wedllg¥t/ 2003). The most common bacterial
human pathogens of particular importance settinthe digestive tract of synanthropic birds
are Salmonella Escherichia CampylobacterListeria and Chlamydia (Craven et al., 2000)
Synanthropic birds can also represent a sourcamafsfies and viral diseases such as avian
influenza (Alexander, 2000).

One of the main reasons for the resistance of migamisms is unreasonable use of
antibiotics in human and veterinary medicine.

The most important mechanism of bacterial resigdeading to inhibition of bactericidal
activity of beta-lactam antibiotics (penicillins, eghalosporins, monobactams and
carbapenems) currently includes the R-lactamasesistance t@-lactam antibiotics in the

Enterobacteriaceadamily is becoming an increasingly important isstibe most common
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mechanism of its formation is the production of #fierementione@-lactamases. In addition
to the originalp-lactamases, which occurred in Gram-negative masah the early '60s, an
increasing number of enzymes with broad spectruractfity (ESBL) emerge (Jacoby and
Medeiros, 1991).

In the last decade, the clinical veterinary medicéxperienced an introduction of quinolones,
which market penetration was marked by introductadnenrofloxacin, the first original
veterinary fluorinated quinolone for the Small AmilPractice used in 1992 in the Czech
Republic. AlthoughEscherichia coliis sensitive to fluoroquinolones, there are sganith
reduced sensitivity as well as resistant strairsekd 1997).

Monitoring the prevalence of resistance in indicdiacteria such as faecal Escherichia coli in
different populations, animals, patients and hgaftthmans, makes it feasible to compare the
prevalence of resistance and to detect transfeesi$tant bacteria or resistance genes from
animals to humans and vice versa (van den Bogamt&tobberingh, 2000).

The aim of our research was to determine antibicggistance of 180 examined strains of
Escherichia colisolated from rectal swabs of wild pheasants ist&a Moravia and Western
Slovakia between 2010 and 2013. Study results werepared with the current state of
antibiotic resistance in the Czech Republic antheworld according to available data in the

literature.

Materials and methods

Investigated strains oEscherichia coli(180 strains) were collected from wild pheasants
occupying the region of Eastern Moravia (100 sgjpand Western Slovakia (80 strains).

The strains were cultured from rectal transport lmvan MacConkey agar and the
identification was confirmed using a Triple suggaa(lmuna, S. Michalany, Slovakia) and
EnteroTest 24 (Pliva-Lachema, Brno, Czech Republic)

In vitro susceptibility of the isolates against antimicadbagents was determined by the
standard disk diffusion procedure (EUCAST). Thdolwing antibiotic discs (Oxoid Ltd.,
Besingstoke, Hampshire, GB) were used: amoxicilciavulanic acid 2:1, 30 pug, ampicilin,
10 pg, cephalothin, 30 ug, ciprofloxacin, 5 pg,stol sulphate, 10 pug, gentamicin, 10 pg,
chloramphenicol, 30 pg, neomycin, 30 ug, pipefnacil- tazobactam 10:1, 110 pg,
streptomycin 10 pg, sulbactam — cefoperazon, 1Q0Syighamethoxazole — trimethoprim, 25
lg, tetracycline, 10 ug.

Results and discussion
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The study yielded the following results (Table Ejom the 180 examined strains ©f coli,
130 strains were ampicillin-resistant (72.22%) #mel remaining 50 strains were ampicillin-
intermediate. Out of all examined strains, 160 iis$ra(88.89%) showed resistance to
cephalothin, the other 20 strains were ampicilliteimediate. TerkE. coli strains were
resistant to chloramphenicol and trimethoprim-sulghoxazole (5.556%) and the rest of
strains were sensitive to these antibiotics. Ineghiate sensitivity to amoxicillin-clavulanic
acid was determined in 10 strains; all other ssravere found to be sensitive. In case of the
antibiotics neomycin and streptomycin, 40 strairsenidentified as intermediately sensitive;
all other strains were identified as sensitive. [Eefoperazone-sulbactam, ciprofloxacin,
colistin, gentamicin and piperacillin-tazobactant, sirains were sensitive. Forty strains
(22.22% of the strains) were determined to be tasiswhile 50 strains were intermediately
sensitive and 90 strains were sensitive.

The research confirmed the seriousness of incrgassistance oEscherichia colibacterial
strains to ampicillin (72.22% resistant strainsyl aephalothin (88.89% resistant strains). The
study has also demonstrated considerable resistandetracycline (22.22% of resistant
strains). There were 10 bacterial strainskofcoli which were found to be resistant to
chloramphenicol and sulfamethoxazole-trimethopri®%6%) at the same time, while other
strains were sensitive to these antibiotics. Nermediate or resistant strainskfcoli were
found for cefoperazone-sulbactam, ciprofloxacinlistio, gentamicin and piperacillin-
tazobactam antibiotics.

This study showed that resistant straingstherichia colican also be found in wild animals
(such as pheasants). It can be assumed that teenpee of these strains is given by the
increasing resistance of bacteria to antimicrotralgs worldwide. The resistant bacteria get
into the gastrointestinal tract of animals via foadd proliferate there. Faeces can
consequently contaminate surface water or infechdns. It is likely that similar reason
accounts for the presence of resistantoli strains that can be observed in the investigated
pheasants.

In the Czech Republic, the situation regarding baotic resistance is quite serious. For
example, between the years 2001-2005, there wasfaltl rise of antibiotic resistance &f

coli to fluoroquinolones, ciprofloxacin resistance gased from 8% to more than 20% and
the upward trend continues (Nyc et al., 2011).dsecof ciprofloxacin antibiotics, as well as
cefoperazone, colistin, gentamicin and piperacthimobactam, our research showed no

intermediate or resistant strains.
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Our research results &fscherichia colinvestigation concur to some extent with the resea
of E. coli fluoroquinolone-resistant strains which was carreed in 2003 - 2005 on five
poultry farms and two calf farms in Central Moravieotal of 239 strains oE. coli were
isolated on poultry farms and the frequency of fbgminolone-resistant strains (resistant to
ciprofloxacin and ofloxacin) amounted to 3% and finequency of resistant strains to
tetracycline and ampicillin was 48% and 29% respelst (Kolar et al., 2005). If we compare
the results with our laboratory investigation, anparative agreement in case of ciprofloxacin
(no resistant strains) and tetracycline (22.22%stast strains) can be stated. However, in
case of ampicillin, much higher resistance (72.22%be strains) has been observed.

The results of our research with ampicillin alsotip#ly correspond with other prior study of
Kolar et al. (2002) analysing the incidence of baat strains resistant to antibiotics in
poultry in the Czech Republic between 1999 and 20b@re were 51% dEscherichia coli
strains resistant to ampicillin, 31% were pipetacilesistant and even 97% were
tetracycline-resistant. In 10% of examined straars,increasing resistance to ciprofloxacin
and ofloxacin has been observed as well.

Interesting results for comparison were providedabstudy carried out in Slovakia, which
examined the dynamics of microbial resistance tnajane antibiotics (nalidixic acid,
ciprofloxacin and enrofloxacin) of commengzdcherichia coliisolated from healthy broiler
chickens from several different farms. Isolatesilexéd high resistance to nalidixic acid and
ciprofloxacin, enrofloxacin. The study showed thatkistance to quinolone antibiotics
(ciprofloxacin and enrofloxacin) is Slovakia in aral E. coli isolated from broilers is very
high. The resistance levels were approximately 8fi# ciprofloxacin and 50% for
enrofloxacin (Kmet et al., 2007). Our laboratoryastigation results mostly correspond to the
study results from 2008 of strains resistant taaflpxacin (with a high degree of quinolone
resistance), which were also resistant to othetbiatits, such as ampicillin (64%),
tetracycline (39%), streptomycin (60%), neomycind%d, gentamicin (14%) and
chloramphenicol (7%). However, these strains wése sensitive to ceftazidime-clavulanic
acid or ampicillin-sulbactam (Kmet and Kmetova, @DIThis largely corresponds to values
obtained in the laboratory examination E&f coli strains, in which the ampicillin resistance
was 72.22%, tetracycline resistance was 22.22%chludamphenicol resistance was 5.556%,
however, there were no strains found which weréstes to streptomycin, neomycin and
gentamycin. Similarly, in terms of amoxicillin-clalnic acid and cefoperazone-sulbactam,

no resistant strains were found.
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Conclusion

Results of our research show tEzticherichia colifrom wild birds also follows well the trend
of increasing microbial resistance to antibioti®d.the 180 examineé. coli strains, most
were resistant to cephalothin and ampicillin (88688nd 72.22% respectively), other strains
were intermediately sensitive and no strains wasisee to these antibiotics. Moreover, the
resistance of 40 strains to tetracycline (22.22%stadins) is not negligible. The obtained
results are certainly not accidental given theosmrisituation of antibiotic resistance in the

Czech Republic and Slovakia.

Table 1.Antibiotic resistance of Escherichia coli — numbefstrains

Antibiotic (ug / disc) R S I
Amoxycilin — clavul. 2:1 (30) 0 170 10
Ampicilin (10) 130 0 50
Cephalothin (30) 160 0 20
Cefoperazon — sulbact. (10.5) 0 180 0
Ciprofloxacin (5) 0 180 0
Colistin (10) 0 180 0
Gentamicin (10) 0 180 0
Chloramphenicol (30) 10 170 0
Neomycin (30) 0 150 30
Piperacillin — tazobactam 10:1 (110) 0 180 0
Streptomycin (10) 0 160 20
Sulfamethoxazole trimethoprim (25) 10 170 0
Tetracycline (10) 40 90 50
(R —resistant, S — sensitive, | — intermediate)
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Abstract

The objective of this study was to examine the atfief starter period of the one week
intensive feed restriction on biochemical bloodgpagters in growing rabbits Hyplus. Rabbits
after weaning (at 35 days of age) were divided thtee groups: ADL ad libitum fed R50 —
rabbits restricted on 50 g of feed per rabbit pey dnd R65 — rabbits restricted on 65 g of
feed per rabbit per day. Feed restriction was efpiiom 42 to 49 days of age in the first
experiment and from 35 to 42 days of age in themsg@experiment. Before and following
feed restriction, rabbits were feal libitum The significant interaction between group and
age (FK0.007) was detected in cholesterol in experimentThe highest cholesterol
concentration had R50 group at 56 days of age,evthé lowest ADL at 63 days of age. In
experiment 2 interactions was observed in gluc®s®©.002); the highest at 42 days of age
(9,65 mmol/l), the lowest at 70 days of age (6,58atil), both in ADL, in NEFA (R0.022)
with the highest values in R65 at 42 days of agé3(@/l), and the lowest in R50 at 49 days of
age (0,45 g/l) and in TAG 0.046) with the highest values in ADL at 70 daysage
(2,37 mmol/l) and the lowest in R50 at 42 days @¢ &,55 mmol/l). The effect of feeding
regime was determined in NEFA, cholesterol and TidGabbits with restriction which

started a week after weaning.

Keywords: rabbit, feed restriction, biochemicalgraeters, blood

Introduction

Feed restriction is applied in rabbit females toidexcessive fattening, reproduction troubles
and supports reproductive results (Rommers et2@D4). Limited feed intake in growing
rabbits enhances compensatory growth and impraess dfficiency (imova et al., 2003; Di
Meo et al., 2007; Gidenne et al., 2012), reducesfaarcass (Gondret et al., 200GnTova

et al., 2003; 2007) and it can be used as a prewveat rabbit digestive disorders (Boisot et
al., 2003; Di Meo et al., 2007). Biochemical bloparameters are particularly important as
characteristics of the metabolism. The basic rableibd biochemical characteristics include
total proteins, glucose, non-esterified fatty acigdlEFA), cholesterol, urea and
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triacylglycerides (TAG). The main function of theofeins is to maintain the osmotic
pressure, transportation of substances througlheubody, immune response and regulation
of enzymes (Kaneko et al., 1997). Glucose is thergnsource (Kaneko et al., 1997). The
amount of NEFA released into blood can be used rasindicator of body reserves
mobilization (Fortun-Lamothe, 2006). Cholesterchisimportant structural component of the
cell plasma dynamics and it is required for nore®ll function (Kréliczewska et al., 2011).
Urea is a chemical denaturant which is widely e&ptbfor investigating the conformational
stability of proteins (Khan et al. 2013). High u@ncentration in rabbit blood is associated
with kidney diseases (Archetti et al., 2008). TA&s the most abundant lipids in the body.
They are stored in adipocytes which are used aseve of chemical energy for tissues.

A variety of factors can affect the biochemical gmaeters in animals, including the breed,
sex, age and seasonal variations (Wells et al.9;10&in et al., 2009). There is lack of
information about the effect of feed restrictionlmachemical characteristics in rabbits.
Rommers et al. (2004) who examined the effect efl feestriction in rabbit does observed
similar NEFA and plasma urea nitrogen levelsadhlibitumand restricted rabbits during the
time of feed restriction. In following period, thégund higher concentration of NEFA and
TAG in ad libitum fedrabbits. Timova et al. (2011) in our previous experiment detkc
significant differences in rabbits with various dé®y technique. Restricted groups had lower
concentration of NEFA, urea and TAG, and higheusecholesterol.

The aim of this study was to evaluate the effectdiffierent starter period of one week

intensive feed restriction on blood biochemistryhia growing rabbits.

Material and methods

Two experiments with different commencement timefesd restriction were performed. A
total of 192 rabbits in the first experiment andr8hbits in the second experiment were used.
Rabbits from both experiments were weaned at 35 dapge and divided into three groups:
ADL (ad libitumfed rabbits), R50 (rabbits with feed restrictiam 50 g per rabbit per day)
and R65 (rabbits with feed restriction on 65 g adabit per day). In the first experiment, feed
restriction was applied from 42to 49" days of age. In the second experiment, restrieted
intake was realized from %50 42 days of age. Rabbits were fed libitum before and
following restriction period. The commercial pedldtdiet with 90.1% dry matter, 17.1%
crude protein, 20.7% crude fibre and 2.8% fat wasdu Water was availabked libitum

throughout the experiments. Animals were kept iorotlimate suitable for growing rabbits.
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Blood samples were collected at the age of 4963@&nd 70 days for experiment 1 and at 42,
49 and 70 days of age in experiment 2. Samples taken from eight rabbits per each group
and experiment, i.e. a total of 96 samples fromekperiment 1 and 72 samples from the
experiment 2. Blood serum was separated by cegétifon (2700 g/10 minutes), thereafter it
was frozen at —70°C until assay. Biochemical patarse(total protein, glucose, non-
esterified fatty acids, cholesterol, urea and Wglgcerides) were determined using
commercial sets Randox (Randox Laboratories Ltd) Bnd spectrophotometer Libra S22
(Biochrom Ltd., UK). The values of blood biochenmigaarameters were determined by
counting from the absorbances.

Data were processed by two-way analysis of varighld®VA (interaction between group
and age) using GLM procedure of SAS (SAS Institite, 2003). The significance of
differences between groups was tested by the DutesinP-value £0.05 was considered

significant for all measurements.

Results and discussion

Results of the effect of feed restriction applied aveek after weaning (from 42 to 49 days of
age) are shown in Table 1. The significant inteoscbetween group and age<(P007) was
detected in cholesterol content; the highest canagon of cholesterol was measured in the
R50 group at 56 days of age (4.41 mmol/l), while kbwest in the ADL at 63 days of age
(2.30 mmol/l).

Age of rabbits significantly affected £B.001) concentration of total proteins with the ésiv
values at 63 days and the highest at 70 days oftémeever, Archetti et al. (2008) obtained
higher values of total protein in older rabbitsrthia the younger ones (48 vs. 42 g/l).
Concentration of glucose was not influenced by ahymonitored factors which is in
agreement with Yamada et al. (2004) who showeddtatentration of glucose in rabbits did
not differ with increasing age. On the other haRdmmers et al. (2004) observed lower
concentration of glucose in restricted rabbits timatiead libitumfed ones.

Concentration of NEFA was significantly affected fegding regime (#0.003) with lower
values in restricted groups, and by age(Q(P01). NEFA concentration in restricted rabbits
decreased with age, which corresponds with theltsesl Rommers et al. (2004) and Van
Harten and Cardoso (2010).

Triacylglyceride (TAG) concentration was signifitignaffected by feeding regime £P.048)
with higher values in ADL. The results corresponthwRommers et al. (2004) and Van

Harten and Cardoso (2010) who obtained the effedeed restriction on concentration of
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TAG in rabbits. There was also the significant efffef age (R0.001) on TAG concentration.

Concentration of TAG increased with rising age.

Table 1. The effect of feed restriction appliediird2 to 49 days of age on biochemical blood pararset

Total
. Glucose Cholestero Urea TAG
Group Age pr(‘;tlle)'” mmolry | NEFAON 1 immolny | (mmolny | (mmoln)

ADL 49 50.95 7.95 0.61 2.37 7.88 0.91

56 55.25 7.93 0.44 3.8 7.59 0.60

63 47.51 7.29 0.55 1.30 6.03 1.58

70 54.71 8.71 0.45 1.43 7.79 1.34
R50 49 44.46 7.63 0.54 3.31 6.77 0.46

56 50.23 7.79 0.39 4.31 7.55 0.48

63 44.88 8.03 0.35 1.55 6.59 1.23

70 59.42 7.09 0.39 1.95 7.04 1.27
R65 49 49.09 6.71 0.45 4.24 8.09 0.56

56 48.74 7.24 0.48 4.22 7.43 0.64

63 46.58 8.35 0.37 1.56 6.90 1.46

70 50.70 8.55 0.28 1.31 7.46 1.07
RMSE 7.05 1.36 0.14 0.73 1.19 0.41
Significance
Group 0.158 0.582 0.003 <0.001 0.252 0.048
Age <0.001 0.337 0.001 <0.001 0.007 <0.001
Groupxage 0.127 0.053 0.129 0.007 0.352 0.591
RMSE: root mean square error
abep<0.05

NEFA — non-esterified fatty acids, TAG - triacylghrides

Results of the limited feed intake applied immesliatfter weaning (from 35 to 42 days of
age) are shown in Table 2. Contrary to the resaftghe first experiment, significant
interactions between group and age were observedrinentration of glucose, NEFA and
TAG. The highest (R0.002) glucose concentration was detecteddribitumfed rabbits at
42 days of age (9.65 mmol/l), while the lowest i@ same group at 70 days of age (6.53
mmol/l). The significantly highest §®.022) concentration of NEFA was measured in rabbit
restricted on 65 g per rabbit per day immediatélgrahe end of feed restriction (0.78 g/l),
while the lowest content was found in R50 group4t days of age (0.45 g/l). The
significantly (<0.046) highest serum TAG were measured in ADL itabdi 70 days of age
(2.37 mmol/l), whereas the lowest concentration T&{G was detected in R50 group
immediately after period of feed restriction (Or&&ol/l).

The significant effect of feeding technique was mabserved in any biochemical
characteristics. Rommers et al. (2004) and Vanddaand Cardoso (2010) detected lower
NEFA and TAG in restricted rabbits.

Table 2. The effect of feed restriction appliedhiir85 to 42 days of age on biochemical blood pararset

Total
Group Age pr(ot/tle)in
g

Glucose Cholesterol Urea TAG
mmoly | NEFAED | " mmoiy | (mmoly | (mmoln)
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ADL 42 45.89 9.65 0.46 2.17 5.69 1.22

49 47.41 8.9% 0.5%8 2.21 6.11 0.9%9

70 55.04 6.53 0.49 1.48 8.68 1.37
R50 42 45.64 8.0% 0.6G" 1.97 5.32 0.55

49 47.04 8.7% 0.4% 2.28 6.03 1.18

70 50.82 7.9% 0.54 1.71 9.75 1.22
R65 42 45.06 8.3% 0.78 2.05 6.26 0.6%

49 47.65 7.3F 0.50 2.09 6.31 0.98

70 51.47 7.38 0.46 1.42 9.30 1.08°
RMSE 2.75 1.13 0.18 0.44 1.39 0.40
Significance
Group 0.098 0.084 0.340 0.547 0.518 0.054
Age <0.001 <0.001 0.037 <0.001 <0.001 0.004
Groupxage 0.168 0.002 0.022 0.676 0.544 0.046
RMSE: root mean square error
abep<0.05

NEFA — non-esterified fatty acids, TAG - triacylghrides

Serum cholesterol and urea were significantly a#@qF<0.001) only by age. However, in
chickens Rajman et al. (2006) observed that limfestl intake reduced concentration of

cholesterol.

Conclusion

Results of the experiments show that the commenteofefeed restriction in the growing
rabbits affects biochemical measurements. Thefggnt interactions between group and age
were detected in the cholesterol concentratiomafits with limited feed intake which started
a week after weaning whereas in rabbits restrictedediately after weaning, interactions
were observed in glucose, NEFA and TAG. In the tiese, feeding technique had significant
effect on fat metabolism (i.e. concentration of lesterol and TAG), which indicated a
decrease in fat accumulation in restricted gronpsompare tad libitumfed rabbits. On the
other hand, feed restriction applied from 35 dafyage not only affected fat metabolism but

also energetic metabolism.
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Abstract

In this study the NCI-H295R human adrenocorticaticeoma cell line was used as iarvitro
biological model to study the effect of cadmium (I on the progesterone production. The
cells were cultured for 48 h with addition of 1.8)90, 7.80, 15.60, 31.20 or 62.50 pM of
CdChk and compared to control group (medium without GHCThe cell viability was
measured by the MTT (metabolic activity) assay. i@fifiaation of progesterone directly from
aliquots of the medium was performed by enzymeelihknmunosorbent assay (ELISA).
Cadmium decreased progesterone release in the veppked range even at the lowest
concentration (1.9M) of CdCh, while the cell viability remained relatively high 75 %)
up to 7.80uM of CdChL and significantly P[10.01) decreased from 15.60M or higher
concentration of CdGl Findings of the present study confirm the endedisruptive effect

of cadmium and its toxicity can affect other poiatshe steroidogenesis pathway.

Introduction

Cadmium (Cd) is an industrial and environmentaltaomnant unique among metals
because of its non biodegradable nature, long emviental persistence, extremely protracted
biological half-life, low rate of excretion fromehbody and predominant storage in soft tissue
(primarily liver and kidney) (IARC, 1993; Nationdloxicology Program, 2000; Joseph,
2009). This heavy metal has a diversity of toxic effectacluding nephrotoxicity,
teratogenicity, carcinogenity and endocrine toisit Cadmium has a strong preferential
affinity for the liver and the kidney over a widenge of exposure levels. In general, about 50
% of the total body burden is found in these twgams (Hammond and Beliles, 1980). It
causes tissue damage in humans and animals andtmaogiogical studies have found the
functional and structural changes in the kidneiy®r] lungs, bones, ovaries and fetal effects
(Friberg et al., 1986; Kukner et al., 2007; Massa&hwl., 2007). Reproductive organs, such as
the testis and placenta, are sensitive to the temcts of Cd (Takiguchi and Yoshihara,
2006). Its action may be either direct, affectihg gonads and accessory organs, or indirect

via interference with the hypothalamus-pituitaryagdal axis (Paksy et al., 1992). As a well-
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known endocrine disrupting chemical, Cd is not oalyegulator of hypothalamus and
pituitary hormone secretion (Lafuente et al., 20B304), but also disrupts steroidogenesis
including the syntheses of androgen, progesterodeoastrogen, leading to suppression of
reproductive functionéTakiguchi and Yoshihara, 2006; Ji et al., 2010).

In the present study the human adrenocortical manca cell line NCI-H295R was
used as a model system for detection of toxic effefc CdCL on the production of
progesterone. These cells represent uniguwéro model system having the ability to produce
all steroid hormones found in the adult adrenatecoand the gonads, allowing testing the
effects of corticosteroid synthesis and the pradacof sex steroid hormones (Gazdar et al.,
1990). The objective of our study was to deterntlree effects of cadmium chloride (CdXl
on the progesterone production of human adrenaabtarcinoma cell line (NCI-H295R).

Material and Methods

The NCI-H295R human adrenocarcinoma cell line watsioed from the American
Type Culture Collection (ATCC, Manassas, USA). Tdedls were cultured in a certified
laboratory (National Institute of Chemical SafeBGY1/31762-9/2010, Budapest, Hungary)
according to previously established and validatestggols (Hecker et al., 200€)ECD,
2011). The adrenocortical carcinoma cells were gr@8v °C, with a 5 % Cg£atmosphere) in
a 1:1 mixture of Dulbecco’s Modified Eagle’s Mediamd Ham’s F-12 Nutrient mixture
(DMEM/F12) (Sigma-Aldrich, St. Louis, USA) (1:1) gplemented with 1.20 g/l NaHGO
(Sigma-Aldrich, St. Louis, USA), 5.00 ml/l of ITS#émix (BD Biosciences, San Jose, USA)
and 12.50 ml/l of BD Nu-Serum (BD Biosciences, 3ase, USA). The medium was changed
2-3 times per week and cells were detached froskdldor sub-culturing using sterile 0.25 %
trypsin-EDTA (Sigma-Aldrich, St. Louis, USA). Cellensity was determined using a
hemocytometer and adjusted with culture medium téinal concentration of 300.000
cells/ml. The cell suspensions were plated (witlalfivolume of 1.00 ml/well) into sterile
plastic 24-well plates (TPP, Grainer, Germany) steroid measurements. For cytotoxicity
evaluation the cells (100 ul/well) were seeded Bewell plates (MTP, Grainer, Germany)
(Knazicka et al., 2013)After a 24 h attachment period the cell culture medwas removed
from the plates and replaced with a new medium Isapgnted with 1.90; 3.90; 7.80; 15.60;
31.20 or 62.50uM cadmium chloride (CdG] Sigma-Aldrich, St. Louis, USA) and cell
cultures were maintained for 48 h.

The viability of the cells exposed to CdGlas evaluated by the metabolic activity

(MTT) assay (Mosmann, 1983). This colorimetric gsseeasures the conversion of a yellow
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tetrazolium salt (3-(4,5-dimetylthiazol-2-yl)-2,%pthenyltetrazolium bromide (MTT), to blue
formazan particles by mitochondrial succinate debgednase of intact mitochondria of living
cells. Formazan can then be measured spectrophteiocadly. Following the termination of
CdChL exposure, the cells were stained with MTT (Sigmdrigh, St. Louis, USA) at
concentration 0.20 mg/ml. After 2 h incubation &7 with a 5 % C@atmosphere), the cells
and the formazan crystals were dissolved in 150fdcidified (0.08 M HCI) isopropanol
(CentralChem, Bratislava, Slovak Republic). The icgt density was determined at
a measuring wavelength of 570 nm against 620 nmefesence by a microplate reader
(Anthos MultiRead 400, Austria). The data were esped in percentage of the control group
(i.e. optical density of formazan from cells notpeged to CdG). Enzyme linked
immunosorbent assay (ELISA) was used for the gfieation of progesterone directly from
the aliquots of the medium. The ELISA kits were ghased from Dialab GmbH (Wiener
Neudorf, Austria). According to the manufacturei&da the sensitivity of progesterone assay
was 0.05 ng/ml, and the intra- and inter-assayfiooerits of variation were 4.00 anck 9.30

%, respectively. The absorbance was determinedwatvalength 450 nm using an Anthos
MultiRead 400 (Anthos MultiRead 400, Austria) miglate reader.

Obtained data were statistically analyzed by thepP&@yram GraphPad Prism 6.00
(GraphPad Software Incorporated, San Diego, Caldigr USA). Descriptive statistical
characteristics (arithmetic mean, minimum, maximstandard deviation and coefficient of
variation) were evaluated. One-way analysis of aramé (ANOVA) and the Dunnett’s
multiple comparison test were used for statisteadluations. The level of significance was
setat” (P<0.001);” (P<0.01);" (P<0.05).

Results and Discussion

According to several research studies, Cd can taffaaltiple points of the
steroidogenesis pathway, inhibiting enzymes imporfar hormone synthesis (Paksy et al.,
1997b; Takiguchi and Yoshihara, 2006). Recentlg, eéffects of Cd on steroidogenesis have
been described, but results vary depending on tpergnental model, time-duration of
exposure and the dose used. Therefore, the geolgjedtive of this study was to provide
other information of its impact on the steroidogese Specifically, we examined
progesterone production of adrenocortical carcinoaiis in relation to CdGlconcentrations.

The recent studies conducted using cultured humaneptal trophoblastic cells
suggest that Cd reduces progesterone synthesrshiiyting the gene expression of the low-

density lipoprotein (LDL) receptor, which contralse internalization of cholesterol into
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steroidogenic cells (Jolibois et al., 1999), cytoche P45@c¢ which coverts pregnenolone to

progesterone (Kawai et al., 2002). On the othedhanme reports have indicated that Cd
administered to female rats during estrus and migstesulted in increased serum
progesterone level (Piasek and Laskey, 1994; Patswl., 1997a, b) and stimulated

progesterone synthesis in both cultured porcinawgosa cells (Varga et al., 1993) and JAR
choriocarcinoma cells, a malignant trophoblast logdl (Powlin et al., 1997).

The results of our present study indicate dose+uldgr® decreases in progesterone
production of NCI-H295R cell culture following a 48in vitro CdChL exposure detected at
low concentrationThe lowest amount of progesterone was significadéiected in groups
with the highest doses (31.20uM) of CdCkL (Table 1), which these concentrations have a
cytotoxic effect. The control mean progesteronalpation (100 %) was 26.72+9.68 ng-l
These results clearly confirm previous experimestaldies by Forgacs et al. (2014nd
Ocztos et al. (2011)yho observed the effect of Nj H#* and Cd* on the progesterone and

testosterone production of H295R cells.

Table 1. Effect of 48 h Cdgexposure on progesterone production (n'é_)mf NCI-H295R cell culture.

Groups Control 1.90 3.90 7.80 15.60 31.20 62.50

Citrl F E D C B A
CdquM)

Progesterone(ng.mi?)

X 26.72 23.99 20.97 22.93 9.85 5.34* 2.49**

minimum 15.24 11.77 10.89 8.15 4.88 2.44 1.25

maximum 42.88 37.51 35.07 32.53 12.25 6.88 3.88

S.D. 9.68 10.33 9.17 10.60 2.70 1.58 0.90

CV (%) 36.24 43.05 43.71 46.25 27.37 29.55 36.15

% 100.00 71.20 78.47 85.80 36.86 19.99 9.31

Legend: x — arithmetic mean, S.D. — standard dieviaCV (%) — coefficient of variation. P[10.05, ** P(10.01.

Similar results were also found in our previousdgtwith mercury (Knazicka et al.,
2013).The authors Paksy et al. (1992, 1997b) found aedser of progesterone production by
human granulosa cells after Cd treatmantvitro. Cadmium did not cause a significant
alteration in progesterone accumulation during #hdubation periods. Following 24 h Cd
decreased progesterone production (Paksy et a2)1Bmssanyi et al. (2000) examined the
effects of CdCJ on ultrastructure and steroidogenesis in cultygectine ovarian granulosa
cellsin vitro. In the evaluation of steroidogenesis they fourat €dC} induced an increase
in progesterone production and a decrease fhoksgtradiol production, which are required
for further stages of reproduction. Subsequentlycsiiral and functional alterations in the

ovarian granulose cells after Cd@dministration were confirmed.
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150

optical density % of control

Ctrl 1.90 3.90 7.80 15.60 31.20 62.50
CdCl, (nM)

Figure 1. The viability of NCI-H295R cell culturéter 48 h CdC] exposure.
Legend: Cytotoxicity was assessed using the MTayakslowing CdC} exposure. Bar values represent the aritmetic (&) optical
density in % of (untreated) controls. The numberegplicate wells was 21-32 at each point. A dedimeptical density reflects a decline in
cell viability. Statistical difference between thaues of control and treated cells in indicatedbterisks **P0.01.

Our experiment showed that the cytotoxic effect wigsificantly P10.01) detected
at all concentrations of Cd.(Figure 1). However, the cell viability remaineslatively high
(> 75 %) up to 7.8QM of CdCkL and significantly P(10.01) decreased from 15.60/ or
higher concentration of Cdg£l These results are in agreement with previous ystud
Tchounwou et al. (2001) indicating the high degmeCdChL toxicity to human liver

carcinoma cells (HepG2).

Conclusion

Data obtained from thign vitro study indicate that the release steroid hormone -
progesterone by adrenocortical carcinoma cellssso@ated with the dose of cadmium
administration. All chosen concentrations of Cd@écreased the progesterone production.
The results suggest that low concentrations ofgstegone can cause affect their metabolites,
whose production is conditioned by steroid enzyriéerefore, further studies are needed to
clarify the precise mechanism of action of cadmamthe sexual steroid production.
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THE USE OF BULK MILK SAMPLE AS AN ORIENTATION INDIC ATOR OF
HEALTH CONDITION OF CZECH FLECKVIEH DAIRY COWS

Javorova J}, Velecka M}, Falta D}, Andrysek J, Vecera M}, Studeny S:? Chladek G

1Departmqnt of Anima[Breeding, Mendel Universitydmo
’GenAgroRicany, a. s.Ri¢any u Brna

Abstract

This paper investigates the use of bulk milk samgdean orientation indicator of health
condition of Czech Fleckvieh dairy cows (farm GerAGRicany, a.s.). Bulk milk samples
were analysed during the period of 1.12.2013 t®.2814 (n=87). The analysis included
following parameters relationships: lactose contestiloride content, calcium content,
somatic cell count and chloride-lactose ratio. Basa the results were found statistically
significant relationships @.05) between lactose content and somatic celltcaneh between
(P=0.05) somatic cell count and chloride-lactose rédind also between chloride-lactose ratio
and chloride content -®.001). Other relationships between measured paeasnevere

statistically non-significant (P>0.05).

Introduction

Changes in milk composition (content of lactosenemls, enzymes, or somatic cells count)
can be attributed to disease onset (Hamann, Krgne&7). When number of somatic cells
(SCC) in milk increases (often due to inflammatairnthe mammary gland or due to stress),
there are always (greater or lesser) changes icoitgposition (Zadrazil, 2002; Hovorkova,
2007). For SCC in raw milk is given as standard iml < 400 000 SC (Dolezal et al., 2000).
There is a negative correlation between SCC artddadL) content in milk - among the most
sensitive indicators of udder diseases belongedactontent (Gajdek, 1996; LukaSova et
al., 1999). Average milk contains 4.6 g.1d0gf L. When is its level reduced then
concentrations of chloride (Cl) and sodium ionsiitk rise. The average Cl content in milk is
in range 0.8-1.4 gl (Harding, 1996). Koestler (1920) used the ratioCbfions and L to
indicate normal or mastitis milk (McSweeney, FoR09). In normal bulk milk samples is
chloride-lactose (CI/L) ratio 1.7—-2.2. Values gezathan the upper limit mentioned points
secretory disorders in the mammary gland (Sust20@5). Some authors present upper limit
to 3 (McSweeney, Fox 2009). Among the minerals whael declines during mastitis is
included calcium (Ca) — its content in cow's mikin average 1,2—1,37 §.(Gajdisek, 2003;

Gerturova et al. 1997). From a technological pointiefv the content of Ca in milk is one
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of the critical factors affecting cheese product{bokasova, Sniékova, 2003). In healthy

cows' milk is content of minerals quite stable @agk, 2003).

Material and Methods

During the period of 1.12.2013 to 25.2.2014 weralysed bulk milk samples (sampled daily)
obtained in herd of Czech Fleckvieh cows (n=87)friarm GenAGRCRi¢any, a.s. Cows
were fed total mixed ratioad libitumand were in various stage of lactation.

Analysis of samples was performed in the laboratdgripepartment of Animal Breeding at
Mendel University in Brno.Lactose (L) content was measured on instrument Julie C5
Automatic (Scope Electric) working on the principté thermo analysisChloride (ClI)
content in milk was determined after the additidmniric acid by titration argentometric.
Chlorides were precipitated by excess silver retsadlution and for reverse titration was used
a solution of ammonium thiocyanate. For the deteation ofcalcium (Ca) content was used
complexometric titration with EDTA, 2N&omatic cell count (SCC)was determined in
Laboratory for the analysis of milk — Brno usindl@oro-opto-electronic methodhloride-

lactose ratio (CI/L) (x) number was determined according to the formula

— al100
X= b10

a...chloride ions content (&)

b...lactose content in milk (g.100y

Results and discussion

Tab. 1 provides average values of monitored paramelas; 2, Fig. lindicates correlation
relationship between monitored parameters. Betweaontent (average value was found
4.73 ¢.100g) and SCC (average value was found 110 thS.mlas found statistically
significant difference (B0.05; r = -0,25). With this result, that with thecreasing SCC
decreased L content agree Auldist et al. (1995pl®gt al. (2007). A similar relationship
(P=0.05 r = -0.29) also found Javorova et al. (20B&tween SCC and CI/L (average value
was found 1.79) was also found statistically sigaifit difference (B0.05; r = 0.21) which
means with increasing SCC increased CI/L too. McSwg, Fox (2009) agree with this
statement, Rogers et al. (1989) in their resealdsb &dicated a positive correlation
relationship (P<0.01). Statistically significantatgonship (0.001; r = -0.97) was (logically)

detected between Cl/l and Cl content (average oomtas found 0.85 g).
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Other measured parameters relations among thersseleee statistically non-significant
(P>0.05). Some authors evidence statistically iciahip between SCC and Ca (Ogola et al.,
2007; Rogers et al., 1989) and also between C&La(@ajdiSek, 2003). Hanus et al. (1992);
Gaucheron (2005) also point that content of L andenals is auxilliary indicator for

detection of the mammary gland secretion disorders.

Table 1.Average values of monitored parameters
Parameter| Unit |Average | Min. Max. Sx
L g.100g" | 4.73 2.90 5.00 0.31
scc | ths.mi* | 110 7 306 69.7
Ca g.l" 1.17 0.93 1.43| 0.10
Cl g.I* 0.85 0.64 0.96 0.30
Cl/L - 1.79 1.34 2.57 0.65

Table 2.Correlation relationship between monitored paramgte

Parameter L SCC Ca Cl Cl/L
L - -0.25* 0.01 0.03 -0.20
SCC -0.25* - 0.13 0.16 0.21*
Ca 0.01 0.13 - -0.10 -0.10
Cl 0.03 0.16 -0.10 - 0.97**
Cl/L -0.20 0.21* -0.10 | 0.97**4 -

*= P<0.05, ***= P<0.001
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Figure 1. The relationship between SCC and L dutfiegmeasured period

Conclusions

The aim of this study was to evaluate bulk milk pear(measured parameters were content of
lactose, calcium, chloride, somatic cell count ahtbride-lactose ratio) as an orientation
indicator of the health condition of Czech Fleckvaairy cows. During the monitored period
was found statistically significant relationshiptWween lactose content and somatic cell count
and between somatic cell count and chloride-lactate (and also between chloride-lactose

ratio and chloride content). Other relationshipstmleen measured parameters were
statistically non-significant.
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Abstract

The aim of our study was to examine the the paéstfect of green tea polyphenols (GTPP)
on cultured porcine ovarian granulosa cell funaior proliferation, apoptosis and
steroidogenesis. It was found, that dosdsGTPP diminished number of cells containing
marker of proliferation (PCNA) and raised the patege of apoptotic (bax-positive) cells,
enhanced progesterone release and affected testusteelease in granulosa cells. This

results suggest a direct effect of epigallocateghilate on basic ovarian functions.

Introduction

Plant polyphenols are natural antioxidants and naodstheir pharmacological properties are
considered to be due to their antioxidant actiomé& et al., 1995). Green tea polyphenols
(GTPP) are known for their preventive, antibactesiad therapeutic effects, anticancer and
apoptosis inducing-properties (Blanko et al., 2008)s molecules prevents neural cell death
(Reznichenko et al., 2005) and induces chromosataalage in lymphoblastoid cell lines
(Sugisawa and Umegaki, 2002). Polyphenols inhiltitedvolume of growth hormone, leptin,
insulin-like growth factor | and prolactin on makds (Kao et al, 2000).

This green tea extract may induced reductions @ lévels of sex steroids hormones as
testosterone and estradiol and possible negatfeetefon reproductive performance (Kao et
al., 2000) on granulosa cell functions (Basini let 2005) and in vitro fertilization in swine
Spinaci et al., 2006).

Cell proliferation is the amount of cells in cukuor in the body can be divided. The extent of
DNA synthesis is marker for proliferation (Wylli¢ al., 1998). Involving the protein to cell
proliferation include PCNA (Tomanek and ChronowsR@06). This protein is localized in
the cell nucleus (Makarevich et al., 2000) and tedan granulosa cells of gilts (Sanislo et al.
2001). Addition of polyphenols supresses prolifieratof porcine granulosa cells (Basini et

al., 2005), viability, and anchorage-independentgh (Kang et al., 2010).
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Apoptosis is programmed death of cells. This pre@isninates unnecessary and useless cells
from the body (Wyllie et al., 1998). Apoptosis ispported by group of caspases, which
include BAX (Zwain and Amato, 2001). This protemlocalized especially in mitochondria
and located in granulosa cells of porcine (Saresial. 2001).

Progesterone (P4) is an ovarian steroid producem/agian granulosa cells (Kolesarova et al.,
2010) of pigs and contributes to regulation of aarfollicular development and remodelling
(Mahajan, 2008). This progestin is essential fmmmal ovarian cycle of females (Hagan et
al., 2009). Another hormone produced in ovary stasterone (T) (Delort et al., 2009). T is
steroid hormone as well as P4 are necessary ascarpor for the synthesis of estrogen
(Sirotkin, 2014). Androgens, primarily testosterpoaee promoting proliferation of follicular
cells, recruitment and development of ovarian ¢t#§ up to preovulatory stage, either
stimulate or suppress development of Graafiaticke$ and their ovulation, increase
apoptosis and follicular atresia at different sgagéfollicullogenesis and either promotes or
suppress oocyte nuclear maturation. Testostereagnents altered release of progesterone,
estradiol, by cultured ovarian cells (Sirotkin bt 2003; Sirotkin, 2014).

The results concerning effect of GTPP on reprogtagirocesses and regulators are poor, and
the available data are limited mainly on studiesaf-ovarian or ovarian cancer cells. Effect
of apoptosis and T release due to GTPP has notdtedied in porcine granulosa cells.

The aim of our study was to examine the effect 3P8 treatment at doses 1, 10 and 100
ug/ml on the basic ovarain functions — proliferat{@ecumulation of markers of proliferation
PCNA), apoptosis (BAX) and secretory activity (stdrhormones of P4 and T) of porcine
granulosa cells (GCs) vitro.

Material and method

Preparation, culture and processing of granulostiscigEom ovaries

Granulosa cells were collected from the ovarieprepubertal Slovakian White gilts, after
slaughter at a local abattoir. After aspiration @&udation of granulosa cells, these cells were
then washed in sterile DMEM/F12 1:1 medium (BioWdkerTM, Verviers, Belgium),
resuspended in the same medium supplemented withfaial calf serum (BioWhittakerTM)
and 1% antibiotic-antimycotic solution (Sigma, Sbuis, MO, USA) at a final concentration
10° cells/ml medium. Portions of the cell suspensiemne dispensed to 24-well culture plates
(NuncTM, Roskilde, Denmark, 1 ml suspension/wetly EIA) or 16-well chamber slides
(Nunc Inc., International, Naperville, USA, 2Q0well, for immunocytochemistry). Both, the

plate wells and chamber slides were incubated a&tG7and 5% CO2 in humidified air until
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60-75% confluent monolayer was formed (3-5 days$)which point the medium was
renewed. Further culture was performed in 2 mluralimedium in 24-well plates (medium
for RIA) or 200 ul//medium in 16-well chamber slides, (cells for immogytochemistry) as
described previously. After medium replacement exrpental cells were cultured in the
presence of green tea polyphenols (GTPP) (Charfgshhull Bio-tech. Co, Hunan China) at
concentrations of 0, 1, 10 and 1Q@/ml. GTPP was dissolved in culture medium
immediately before their addition to the cells.ekftwo days in culture, the medium from the
24-well plates was gently aspirated and frozen24fCG to await EIA. After removing the
medium from chamber slides, cell were washed incald PBS (pH 7.5), fixed in
paraformaldehyde (4% in PBS, pH 7.2-7.4; 60 min)d aneld at 4°C to await
immunocytochemistry.

Immunocytochemical analysis

Following washing and fixation, the cells were ibated in the blocking solution (1% of goat
serum in phosphate-buffered saline — PBS) at raampeérature for 1 h to block nonspecific
binding of antiserum. Afterwards, the cells wereulbated in the presence of monoclonal
antibodies against either PCNA (marker of prolifier® and BAX (marker of apoptosis) (all
from Santa Cruz Biotechnology, Inc., Santa CruzAU&ilution 1:500 in PBS) for 2 h at
room temperature at overnight at 4°C. For the dieteof binding sites of primary antibody,
the cells were incubated in secondary swine angilaainst mouse IgG labelled with horse-
radish peroxidase (Servac, Prague, Czech Repuldlition 1:1000) for 1 h. Positive signals
were visualized by stanning with DAB-substrate (Reodiagnostics GmbH, Manheim,
Germany). Following DAB-staining, the cells on chlmnslides were washed in PBS,
covered with a drop of Glycergel mounting mediumAKD, Glostrup, Denmark); then
coverslip was attached to a microslide. Cellulaspnce and localization of PCNA and BAX
positivity in cells was proved on the basis of DABroxidase brown staining. A ratio of
DAB-HRP- stained cells to the total cell number wakulated.

Immunoassay

Concentrations of P4 and T were determined impl28amples of incubation medium by EIA.
The concentrations of P4 and T were assayed usimgyBeimmunoassay (EIA) according to
Prakash et al. (1987) for,RAnd Munster (1989) for T. All EIA were validatedrfuse in
samples of culture medium.

Statistical Analysis

Significant differences between the experimentsewevaluated using one-way ANOVA

followed by paired Wilcoxon-Mann Whitney test, SigrRlot 11.0 software (Systat Software,
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GmbH, Erkhart, Germany). Differences from contrdl R< 0.05 were considered as
significant.
Results
- proliferation and apoptosiémmunocytochemistry)(Tab.1).

In our study 10 and 100 pg/ml doses of GTPP swmaifly (P<0,05) inhibited the
percentage of cells containing PCNA.

A number of porcine granulosa cells containing BAv&as stimulated by GTPP

treatment at all used doses.

Table.1.The percentage of cells containing mar&esoliferation (PCNA) and apoptosis (BAX) afteif 8P
treatment (Imunocytochemistry).

Supplement % of cells contained
PCNA bax
Control (no additon) 49,86%1,3 49,8+1,24
(3311) (3939)
GTPP 1 pg/ml 45,13+2,17 61,75+1,71*
(903) (886)
GTPP 10 pg/ml 34,6+3,98* 64,88+3,0*
(597) (890)
GTPP 100 pg/ml 41,0£3,53* 68,71+1,77*
(658) (809)

All the values represent % of cells containing ieaftar antigen, means = SEM, *- significant (P<Q.05
differences with control (cells not treated W@l PB. In the brackets is a number of counted cells.

- steroidogenesiéEIA)(Tab.2).

In our study 10 pg/ml dose of GTPP increased the P4 secretion bginm ovarian
granulosa cells.

In the case of secretion of T by porcine ovariarsGtimulatory effect of GTPP (at the dose 1
ug/ml) and inhibitory effect (at the dose 10 and 160nl) was found.

Table 2. The secretion of steroid hormones by perovarian granulosa cells after GTPP treatmemt)(El

Supplement P4 secretion T secretion
ng/1Ccells/day pg/10cells/day

Control (no additon)

81,20+6,28

344,46+79,20

GTPP 1 pg/ml

172,00+£28,40

965,00+29,90*

GTPP 10 pg/ml

250,00+5,00*

154,00+20,50*

GTPP 100 pg/ml

146,70+47,30

156,00+15,20*

All the values represent P4 or T release, mearisM, 3- significant (P<0.05) differences with conit{aells not

treated withGTPB.
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Conclusion
The present study suggest a possible stimulatofgctefof GTPP on the release of

progesterone and change in the testosterone lévieibitory impact on proliferation
(accumulation of PCNA) and stimulatory influence apoptosis (accumulation of bax) on
granulosa cells of porcine ovary. Our results saggae direct effect of GTPP on
steroidogenesis, proliferation and apoptosis irciperovaries. Our study is the first evidence
between GTPP treatment and its increased effediestosterone release. Taken together,
these data suggest that GTPP can suppress poepiragluctive (ovarian) function — suppress

ovarian cell proliferation, promote their apoptosigl alter release of steroid hormones.
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Abstract

The aim of the present study was to determine tfexteof intramuscular application of
guercetin in various doses on selected paramet@asaderizing the content of nutrients
(content of total water, content of proteins, fatla@nergy value) of rabbit's meat. Animals
were divided into four groups (n=5 in each grouphe control group (C) and three
experimental groups (E1, E2 and E3) in both sekgperimental groups received quercetin
in dose 10 ug.ky (of body weight) in E1 group, 100 pgkin E2 group, and 1000 pg-kdn

E3 group for 90 days 3 times a week. Control graqeived injection water. After 90 days
animals were slaughter. Meat quality was analyseoh fa sample oMusculus longissimus
dorsi (100 g) for parameters characterizing the comténutrients. The analysis was detected
using Infratec 1265 (Tecator, Sweden) 48 hours mosttem. Energy value (EV) was
detected by measured fat content, protein and sworeling coefficients EV=16,75 x content
of protein + 37,68 x content of fat. Energy valuaswdetermined from the measured fat
content, proteins and competefficients. Application of quercetin had slighitrm effect on
rabbit meat and differences among the groups wemegnificant (P>0.05). Further
investigations regarding the extent to which theyld withstand oxidative changes under
stress conditions are needed, especially withqupat from an external antioxidant supply.

Keywords: flavonoids, quercetin, rabbit, meat quality

Introduction
Meat and meat products have always been importanhdalthy growth and development

because they are good sources of proteins, edsamii@o acids, minerals, vitamins as well as
fats (Biesalski, 2005). Rabbit meat offers excdlleutritive and dietetic properties (Dalle

Zotte, 2002; Dalle Zotte, 2004; Combes, 2004; Cavdel Dalle Zotte, 2005; Hernandez and
Gondret, 2006). Although synthetic antioxidantsevence widely used in the meat industry,
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consumer concerns with safety and toxicity drove thdustry to find natural sources
(Coronado et al., 200250ome herbs and spices (rosemary, sage, greeridea, cinnamon,
nutmeg, rose petals) could be efficient food ingret$ in improving the shelf life of (mainly
processed) meats vulnerable to oxidative changesuse they contain many phytochemicals
that are potential sources of natural antioxidamtisluding flavonoids, tannins, phenolic
acids, and phenolic diterpenes, while also prongoainti-inflammatory, antimicrobial and
anticancer activitieZhang et al., 2010). Quercetin is a flavonoid, ekhis found in
vegetables, fruits, and other dietary sources (Rawkka-Pawgga et al., 2003). It is
marketed as a diet supplement with anti-inflammatantiviral, immunomodulatory, and
antioxidant properties (Egert, et al., 2008; Liwakt 2012). To reduce the negative impacts of
reactive oxygen species (ROS), several mechanisws to be integrated. Endogenous and
exogenous antioxidants work synergistically to redie the action of ROS. The endogenous
antioxidant network includes enzymatic and non-emyc mechanisms. Antioxidant
enzymes convert superoxide anion radicals, thradgb, to H,O, thereby minimizing the
production of hydroxyl radicals which are the mgsitent ROS in biological systems
(Halliwell et al., 1995).

The aim of this study was to investigate the effgfcjuercetin applied intramuscularly on

specific parameters of meat quality of rabbis.

Material and methods

Animals and diet

Adult female rabbits (n=20) of meat line M91, matdr albinotic line (crossbreed New-
Zealand White, Buskat Rabbit, French Silver) antempeal acromalictic line (Crossbreed
Nitra’s Rabbit, Californian Rabbit, Big Light Silewere used in the experiment. Rabbits
were obtained from an experimental farm of the Aadifroduction Research Centre Nitra,
Slovak Republic. Rabbits (age 4 months, weighi®g-4.5 kg) were housed in individual flat-
deck wire cages (area 0.34%)munder a constant photoperiod of 14 h of day-lighte
temperature (18-20) and humidity (65 %) of the building were recatdeontinually by
means of a thermograph positioned at the same #svdtie cages. Rabbits were healthy and
their condition was judged as good at the commeraoéraf the experiment. Adult rabbits
were fed diet of a 12.35 MJ.Kgof metabolizable diet composed of a pelleted cotmage
(Tablel).

107|Page



Animal Physiology 2014 May 21st & 229 2014

Animals were divided into four groups (n=5 in eapgbup), one control group (C) and
three experimental groups (E1, E2 and E3) in batkes. Experimental groups received
quercetin (Sigma Aldrich, Saint Louis, USA) in igjable form (intramuscularly) at
10 pg.kg' in E1 group, 100 pg.kgin E2 group, and 1000 pg-kdn E3 group for 90 days 3
times a week.

In this animal study, institutional and nationaldglines for the care and use of animals
were followed, and all experimental procedures iving animals were approved by the State
Veterinary and Food Institute of Slovak Republia, 8398/11-221/3.

Table 1. Chemical composition (g:Kgof the experimental diet

Component

Dry matter 926.26
Crude protein 192.06
Fat 36.08
Fibre 135.79
Non-nitrogen compounds 483.56
Ash 78.78
Organic matter 847.49
Calcium 9.73
Phosphorus 6.84
Magnesium 2.77
Sodium 1.81
Potassium 10.94
Metabolizable energy 12.35 MJ kg
Procedures

After 90 days animals were slaughtered, and sangfiddusculus longissimus dorsvere
collected. The meat samples were collected one &fber slaughter, wrapped in aluminium
foil and stored at %€ for 24 hours. Meat quality was analysed from ma of Musculus
longissimus dors{100 g) for parameters characterizing the contémtutrients (content of
total water, content of proteins, fat and energlu@ga The analysiswas detected using
Infratec 1265 (Tecator, Sweden) 48 hours post moriéenergy value (EV) wadetected by
measured fat content, protein and correspondinfiiceats

EV=16.75xcontent of protein + 37.68 X content of t fa

Statistical analyses

The data used for statistical analyses represeansnef values obtained in three blood

collections performed on separate days. To comirereesults, one-way ANOVA test was
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applied to calculate basic statistic charactegsaod to determine significant differences
among the experimental and control groups. Stegissoftware SIGMA PLOT 11.0 (Jandel,
Corte Madera, CA, USA) was used. Differences weragared for statistical significance at
the level P<0.05.

Results and Discussion

Results of total water, proteins, fat and enerdyesare presented in TableAhalysis of the
chemical composition of rabbit meat indicated ttemieived quercetin in injectable formad

no effect on the nutritional composition (of totedter, protein, lipids and energy value) of the
Musculus longissimus dorg&male rabbitsThe observations of Kremer et al. (1999) lead to
conclude that slowing the rate of pH decline but altering ultimate pH can improve the
water holding capacity of fresh pork muscle. Digtquercetin addition did not alter Hunter
L* (paleness) but decreased Hunter a* (rednessesco®.6, 5.0, and 5.0) of the muscles.
Different natural ways to improve the oxidative biliy of rabbit meat have also been
studied, leading to increased stability againstdhielative changes of rabbit meat (Lépez-
Bote et al., 1998). Paci et al. (2001) tested theosidant capacity of the polyphenol
oleuropeine from olive oil leaves on rabbit meat failed to observe any reduction in the
meat's susceptibility to oxidation. There are d@etgrof supplemental @wxidants employed

in practical rabbit nutrition of whickocopherol(TOH) and vitamin C are the most widely
used. TOH protects cellular membranes against txe&ldamage. It reacts or functions as a
chain-breaking antioxidant, thereby neutralizingefrradicals and preventing oxidation of
lipids within membranes (Morrissey et al., 1994 dcDowell, 2000).

Table 2.Effect of quercetin on selected parameters ofienitcontent insamples ofmusculus

longissimus dorsof rabbits.

parameter C E1l E2 E3

Proteins 23.06:0.65 22.630.64 23.00:0.95 23.331.02
g.100g"

Fat 2.93+1.19 4.26+1.39 3.13:2.59 2.10:1.24

g.100g"

Total water | 73.00:0.62  72.13:0.80 72.86:1.20  73.56:0.64
g.100g"

Energy Jalue 496.22:33.77 539.8%41.47 503.14:82.27 469.96:33.49
kJ.1000

C - control group; E1 10 pug.RgE2 100 pg.kg, E3 1000 pg.kg— experimental groups;
mean + SD (standard deviation)
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Conclusions
In conclusion, administration of quercetin througlramuscular injection to broiler rabbits
had no effect on the selected parameters of medityju(M.. longissimus dor¥i Detailed

physiological mechanism of effect of quercetin dtidae further studied.

Acknowledgments

This work was financially supported by VEGA sciestifirant 1/0084/12, KEGA 030 SPU -
4/2012. This work was co-funded by European Comtgumder project no 26220220180:
Building Research Centre ,AgroBioTech".

References

Biesalski, H.K. Meat as a component of a healtley-eiare there any risks or benefits if meat
Is avoidedn the diet"Meat Science2005, 70, 509-524.

Combes, S. Valeur nutritionnelle de la viande genldNRA Production Animale2004, 17
373-383.

Combes, S., Dalle Zotte, A. La viande de lapin:eual nutritionnelle et particularités
technologiquesProc. 11emes Journées de la Recherche Cunicol&02Blevember 2005,
Paris, France 2005, 167-180.

Coronado, S.A., Trout, G.T., Dunshea,F.R., ShalR. Mntioxidant effects of rosemary
extract and whey powder on the oxidative stabitifywiener sausages during 10 months
frozen storageMeat Science2002, 62, 217-224.

Dalle Zotte, A. Perception of rabbit meat qualitydamajor factors influencing the rabbit
carcass and meat qualityivestock Production Scienc2002, 75, 11-32.

Dalle Zotte, A. Avantage diéetétiques. Le lapin dajiprivoiser le consommatewiandes
Produits Carnés2004, 23 (6), 1-7.

Egert, S., Wolffram, S., Bosy-Westphal, A., et Bhily quercetin supplementation dose-
dependently increases plasma quercetin concemtsaiio healthy humanslournal of
Nutrition, 2008, 138(9), 1615-1621.

Halliwell, B., Murcia, M., Chirico, S., Aruoma, Gree radicals and antioxidants in foods and
in vivo: what they do and how they worRrit. Rev. Food Sci. Nutr1995, 35, 7-20.

Hernandez, P., Gondret, F. Rabbit meat qualityMaertens, P. Coudert (Eds.), Recent
advances in rabbit sciences, ILVO, Melle, Belgi@f06, 269—-290.

Kremer, B.T., Stahly, T.S., Sebranek, J.G. EffectDeetary Quercetin on Pork Quality.
Animal Science Research Repplfit399.

Liu,,C.Y., Lin, Y.C., Deng, J.S., Liao, J.C., PeMy,H., and Huang, G.J. Antioxidant, anti-
inflammatory, and antiproliferative activities oBXillus sutchuenensigsmerican Journal
of Chinese Medicin€012, 40( 2), 335-348.

Lépez-Bote, C.J., Sanz, M., Rey, A., Castafo, AgQsT J. Lower oxidation in the muscle of
rabbits fed diets containing oafmimal Feed Science and Technolo§998, 70, 1-9.

Mcdowell, L.R. Minerals in Animal and Human Nutati. Academic Press, Inc., San

Diego, USA, 1992.

Morrissey, P.A., Quinn, P.B., Sheehy, P.J.A. Neasgpects of micronutrients in chronic
disease: vitamin EProceedings of the Nutrition Sociey994, 53, 571-582.

110|Page



Animal Physiology 2014 May 21st & 229 2014

Paci, G., Schiavone, A., Marzoni, M. Influence daxirait végétal naturel (oléuropéine) sur
les processus oxydatifs de la viande de lapin: esmésultatsProc. 9émes Journées de la
Recherche Cunicole, Paris, France, 28—-29 Noven®e1, 27-30.

Pawlikowska-Pavéga, B., Gruszecki, W.I., Misiak, L.E., and Gawrdn, The study of the
quercetin action on human erythrocyte membrameschemical Pharmacology2003,
66(4), 605-612.

Zhang, W., Xiao, S., Samaraweera, H., Lee, E.Jn, AhU. Improving functional value of
meat products. A reviewMeat Science2010, 86, 15-31.

111|Page



Animal Physiology 2014 May 21st & 229 2014

EFFECT OF GENETIC SELECTION FOR HIGH AND LOW EGG
TESTOSTERONE ON IMMUNE RESPONSE UNDER LIMITED FOOD
CONDITIONS

Kankova, Z*', Okuliarova, M, Blahutova, D?, Zeman, M* 2

'Department of Animal Physiology and Ethology, Fagolf Natural Sciences, Comenius University, Biatia
?nstitute of Animal Biochemistry and Genetics, SlnvAcademy of Sciences, Ivanka pri Dunaji

Abstract

Maternal testosterone modulates the whole rangphehotypic characteristics, including
body growth and proactive behaviour. Thereforeas la potential to modify allocation of
resources within organism and consequently achatekpense of immune system. In our
experiment we subjected Japanese quail, selectedhifln (HET) and low (LET) egg
testosterone, to quantitative (food dilution witb?83 of sawdust) and qualitative (decrease of
crude protein content) food restriction and evadatresponsiveness of cell-mediated
immunity and acute phase response under varioas mdtfood deprivation. Both kinds of
food restrictions decreased body weight of birdsa@itative restriction had no or even
positive effects on immune system, while quali@tivestriction clearly exceeded
physiological limits and caused immunosuppressédthough we repeatedly observed higher
body weight of quail from the HET line, they showedomparable immune responsiveness
to their counterparts from the LET line even unsievere restriction. Therefore we presume
that the effect of selection for high egg testasteron immune system does not represent a

limitation during offspring development.

Introduction

Shortage of food resources is a common phenomenaature. Organisms must respond to
this unpredictable challenge, for example by reeation of accessible internal resources
among various organ systems. Competition betweimimune system and body growth was
reported (Brzk and Konarzewski, 2007), as well as a negativeachpf food restriction on
cell-mediated immunity (Lochmiller et al., 2003)dahumoral response in birds (Bunchasak
et al., 2005). The data confirm a potential of tedi food intake to influence
immunocompetence of organisms.

Maternal testosterone stimulates early postnatailvtyr (Muller et al., 2008), proactive
behaviour (Miller et al., 2012) and developmengefondary sexual characteristics (Eising et
al., 2006). All these effects are supposed to en#dainsfer of information about relevant
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environmental changes to the next generation (Bu®iand Schwabl, 2008). Except of these
organisational effects, maternal testosterone isnotliscussed in relation to its possible
immunosuppressive influence. Testosterone neggtimdliences immune-responsiveness in
adult birds (Peters, 2000). However, studies expjoeffect of maternal testosterone on the
immune system of offspring provide ambiguous resdihis diversity of results can point out
to the possibility that effects of maternal testoshe depend on environmental conditions
experienced by offspring during their early posahdevelopment.

Food restriction itself might represent an importamodulating factor in interactions of
maternal testosterone and immune system. The needefallocation of limited food
resources to processes stimulated by higher lesklmaternal testosterone could cause
inadequate supplementation of immune system. Resadlbn hypothesis is based on these
presumptions (Lochmiller and Deerenberg, 2000)iapcbvides one possible explanation for
immunosuppressive effects of maternal testosteemevell as the variability of obtained
results.

In our research we analysed effect of quantitafieed dilution with 30% of sawdust) and
gualitative (decrease of crude protein content)dfoestriction on parameters of immune

response in Japanese quail selected for high anchlaternal testosterone content.

Material and methods

The study was conducted on F5 and F6 generatiokap@nese quailCoturnix japonica
selected for high and low testosterone contenggqymlk (Okuliarova et al., 2011) bred at the
Institute of Animal Biochemistry and Genetics, SlkvAcademy of Sciences, lvanka pri
Dunaji. After hatching, chicks were weighted, indivally labelled and separated into boxes
according to the genetic line and diet. Chicks weangt under constant light and temperature
provided by an infrared lamp. In all experimentsigbadad libitumaccess to food and water
during the first three days of experiment. In thetfand the second experiment, the half of
experimental animals was subjected to 30% quainttaestriction (70% of feeding mash
HYD13 + 30% of sawdust from hard wood) from therfouday of age. In case of the third
experiment, qualitative restriction was used (cant260 g/kg crude protein content, 11.5
MJ/kg metabolizable energy; restricted group: 18 grude protein content, 11.0 MJ/kg
metabolizable energy). Animals were regularly wesgh

We used 40 animals from each line to test immuncédgparameters. In the first experiment,
cell-mediated immunity induced by phytohemagglumeni(PHA) administration was tested.

The second experiment was focused on evaluation acfte phase response to
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lipopolysaccharide (LPS) administration and in ttrd experiment complex immune
responsiveness to both stimulants was evaluated.

Phytohemagglutinine was subcutaneously injected the right wing web (10Qug PHA,
Sigma, USA in 20ul of phosphate buffer saline — PBS). Left wing wesed as control,
administered only with the same amount of PBS. Kitess of wing web was measured
before and 24 hours after PHA injection with a mimetre (Vogel, Germany), with precision
of 0.001 mm. The results were evaluated as PHAxinde

PostPHA- postPBS

(prePBSt+ prePHA /2
[I.] PostPHA — thickness of the wing post PHA apation, postPBS — thickness of the wing post PBS
application, prePBS - thickness of the wing befeHA application, prePHA - thickness of the wingdrefPHA
application.

PHAiIndex=

Acute phase response was evaluated after intapeakoinjection of LPS. The half of
experimental animals was administered with 1.5 mgRS (Sigma, USA) per kilogram of
body weight in 10| of PBS. Control group received only 16Dof PBS. Animals were
killed by quick decapitation three hours after tf@S/PBS administration and blood was
collected into heparinised tubes. Part of blood wsed for preparation of blood smears in
order to establish the ratio of heterophils to Iynogytes. Blood smears were dyed and fixed
by the Pappenheim panoptic method, two smears pienad The rest of plasma was
centrifuged and stored under -20°C.

Corticosterone concentration in plasma was meadweagdioimmunoanalysis (commercial
kit DRG, Germany). Use of this kit was validated anr laboratory for Japanese quail
(Okuliarova et al., 2010). Unspecific plasma antiipoconcentration was evaluated by
enzyme-linked immunosorbent assay (ELISA) accortin@rindstaff et al. (2006).

Results were checked for normal distribution andleated by hierarchical multifactorial

analysis of variance. Group differences were aralys/ LSD post hoc tests.

Results

Both food restrictions influenced the physiologicstate ofquail, as demonstrated by
decreasing of their body weight (qualitative resion 1: FRisssy = 8.32;

p < 0.01; qualitative restriction 2116y = 5.24; p < 0.05; quantitative restrictiony o) =
352.70; p < 0.001) (Tab. 1). Repeated analysisaofance proved line differences in body
weight after quantitative restriction 1 from 14 dagf age (p < 0.001) and in qualitative
restriction from day 11 till the end of experiméday 11: p < 0.05; day 14: p < 0.01; day 19:
p < 0.001). We found no sex-specific differences.
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In the experiment with quantitative restrictionatitical analysis revealed significant
differences between food groupsu(fz) = 13.483; p < 0.001) and lines{fs) = 10.118;

p < 0.01) in cell-mediated immunity. Quail from thestricted group reached higher PHA
index in comparison with the control group, whilee wneasured the thicker wing web
swelling in quail from the HET line regardless ttood group (Fig. 1). Protein restriction
decreased the immune response after PHA injectres = 16,68; p < 0,001). In this

experiment we noticed a tendency to interactiomeen the line and food group. Quail from
the LET line under control food conditions tendedhaive a higher cell-mediated immunity in

comparison with their HET counterpartsi(fy= 3,79; p = 0,058). There were no intersexual

differences.
2.0 2.0 b
1 L — HET
15 1.5
x
3
=
— 10,
p 1.0
T
o
0.5 0.51
ool 8 7 13 110/ 8 00| 910 12 [l 7 [
Females Males Females Males Females Males LET Females Males
HET
Control Restriction Control Restriction

Figure 1.Phytohemagglutinine (PHA) index of Japanese quedécted for high (HET) and low (LET)
egg yolk testosterone content. a — quantitativericisn, b — qualitative restriction. Values are

expressed as mean + SEM.

Quantitative restriction had no significant effects parameters of acute phase response three
hours after LPS injection and we detected no difiees between genetic lines in this
experiment (Tab. 2). Treatment with LPS increasediansterone concentrations in both
control and restricted groups with no line diffezes.

Qualitative restriction increased the heterophitbhocyte ratio and synergically with LPS
injection tended to raise plasma corticosteroneentnations. Administration LPS modulated
all parameters of the acute phase response siimmratised plasma corticosterone and He/Ly
ratio and decreased unspecific immunoglobulin kvéffects of genetic line manifested
separately from effects of food restriction. We arved the lower He/Ly ration in HET line,
whereas plasma immunoglobulins were higher inlthésin comparison with quail from LET

line (Tab. 2). Statistical analysis revealed nerattions among the observed factors.
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Table 1.Body weight of Japanese quail selected for highTH&nd low (LET) testosterone content. Values aessed as mean = SEM.

Group n l.day SEM 4. day SEM 7./8.day SEM 11.day SEM 14.day SEM 19.day SEM
Qualitative restriction 1 HET 65 6.03 0.08 13.29 0.22 22.40 0.34 47.41 580.
LET 61 5.72 0.06 13.23 0.19 22.85 0.34 47.23 0.61
Control 67 5.87 0.07 13.24 0.19 23.54 0.28 48.900.41
Restriction 59 5.89 0.08 13.28 0.22 21.57 0.36 45.53 0.70
Qualitative restriction 2 LET 40 6.15 0.06 12.01 0.20 23.50 0.36 47.73 590.
HET 40 6.09 0.10 11.85 0.18 24.27 0.36 49.78 0.61
Control 40 6.10 0.07 11.95 0.17 24.74 0.25 49.640.51
Restriction 40 6.14 0.10 11.90 0.21 23.03 0.41 47.86 0.70
Quantitative restriction HET 40 6.51 0.08 11.04 0.25 16.59 0.55 28.16 1.40 6.58 2.04 53.09 2.98
LET 40 6.23 0.09 11.25 0.24 15.92 0.48 26.40 1.35 34.08 1.98 48.88 3.07
Control 40 6.36 0.09 11.32 0.24 18.68 0.36 35.00 640. 47.04 0.76 68.84 0.94
Restriction 40 6.39 0.08 10.96 0.24 13.82 0.34 19.55 0.60 23.63 0.75 33.12 1.15

Table 2 Acute phase response of Japanese quail selectddgfor(HET) and low (LET) testosterone content nueed 3 hours after lipopolysaccharide

treatment.

Cort — plasma corticosterone concentration, He#tior— heterophil/lymphocyte ratio, IgY — plasmaniomoglobuline Y. Values are expressed as

mean + SEM.

Quantitative restriction

Qualitative restriction

Cort HellLy ratio IgY Cort HellLy ratio IgY
F140 p P42 p Frao p R .40 p Fr40 p Fr40 p
Line 0.740 0.395 0.197 0.659 0.037 0.848 0.085 0.772358 <0.050 9.605 <0.010
Restriction 0.528 0.472 0.827 0.368 0.635 0.430 3.233 0.081 15.890 <0.001 0.786 0.382
Treatment 1.606 0.212 26.765 <0.001 0.198 0.659 10.498<0.010 33.508 <0.001 5.026 <0.050
Line x Restriction 0.010 0.923 1.846 0.181 0.017 0.897 2.268 0.141 0.089 0.767 0.074 0.787
Line x Treatment 0.298 0.588 0.074 0.787 0.066 0.798 0.012 0.915138. 0.712 0.017 0.897
Restriction x Treatment 0.890 0.351 0.011 0.916 0.027 0.871 3.679 0.062 0.005 0.944 0.743 0.393
Line x Restriction x Treatment 0.008 0.931 1.263 0.267 0.159 0.692 2,782 0.1030000 0.984 1.161 0.287
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Both kinds of food restriction influenced body wetigand physiological state of quail. Mild
guantitative restriction had no or even positivéees on the immune system, while
gualitative restriction clearly exceeded physiotadjilimits and caused immunosuppression.
However, we noticed no serious impairment of immsystem of quail selected for high egg
testosterone kept under severe restriction, evaungtihwe repeatedly observed higher growth
in his line. Throughout our experiments we obsenauaous effects of genetically raised egg
testosterone on immune parameters, ranging fronitiy@sip to negative. Therefore we
suspect that genetic selection alone does notdaeasistent impact on their immune system
and effects of selection can be modulated by enmental conditions and possibly by other

maternal substances, like maternal antibodies.
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DIFFERENCES IN SERUM AND EGGSHELL MINERALS IN LAYING HENS
AND BROILER BREEDERS

Ketta M., Tamova E.
Department of Animal Husbandry, Czech University i Sciences

Abstract

This study was carried out to investigate the diéiiees in eggshell quality parameters,
eggshell minerals content and blood serum minamateentration in two production types
(laying hens and broiler breeders). In the expenin® birds were used, 48 of laying hens
Lohmann Brown and 48 of broiler breeders Cobb 58@nificant differences were
determined in egg weight £P0.001) with higher values in broiler breeders. tBa other
hand, eggshell percentage<(B.001), thickness §0.006), specific gravity ©0.003) were
higher in laying hens. Significantly higher eggsh®lP< 0.002) and Mg (R 0.001) content
were determined in broiler breeders. Significamilyher serum Mg concentration{®.001)

and Zn concentration £F0.001) were detected in laying hens.

Keywords: Eggshell quality, shell mineral conte®grum mineral laying hens, broiler

breeders.

Introduction

The shell quality remains one of the most import@aators affecting poultry industry. In
laying hens, egg weight and shell quality are ingoarfor the producers because these traits
are related to the economics of production, moreavéigh quality of both external and
internal characteristics need to be maintainedraildr breeder eggs because these influence
embryo development {imova and Gous 2012).The egg shell quality chaiatter varied
between production types, with the weight of slasl a proportion of egg weight (shell
percentage) being significantly higher<®.002) in laying hens compared to broiler breeders
(Tamova and Gous (2012). Eggshell can be influencednhgy factors in which minerals
content is very important. The importance of mitera reflected in changes of arrangement
pattern of shell membrane fibers in relation to #teictural composition of the eggshell.
Mineralized eggshell is about (96%) calcium carlbenthe remaining components include
the organic matrix (2%) as well as magnesium, phosps and a variety of trace elements
(Nys et al. 2004).
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Calcium is the major structural element in the égfjsand large amounts of Ca are required
to synthesize the shell, the calcification prodesalways associated with a decline in serum
concentration of both total and ionized Ca. Pagtikl. (2009) reported that increasing serum
Ca level was associated with decreasing eggshefigth and thickness. IdenticalBez& et

al. (2000) determined the highest serum Ca leuelsaying hens producing eggs with
damaged shells. In contrast Hester et al. (198)rted that a decrease of blood plasma Ca
levels had no significant effect on eggshell qyalRhosphorus is the second main mineral in
the eggshell; it does not only occur in vesicleshia shell cuticle but is incorporated at very
low concentrations into the outer regions of th@ségll. Phosphorus concentration then
increases until eggshell termination, supporting toncept of the role of phosphorus in
termination of eggshell formation (Cusack et al020 In the case of phosphorus plasma
level, no significant difference was found betwegg-type hens and meat-type hens (Suchy
et al. 2004). Although the eggshell is composedatéium carbonate, metabolism of both Ca
and P is closely related such that a deficiencgna can interfere with proper utilization of
the other. The shells of the hens with magnesiufitidet diets were thinner than those
receiving sufficient magnesium. Magnesium incorpestainto the developing shell of the
domestic hen only in regions of high organic coh{@usack et al. 2003). Zink as well have a
great effect on eggshell. In broiler breeder hdres use of amino acid complexes of Zn
increased specific gravity and reduced amountaxdked eggs (Hudson et al. 2004).

The main aim of the study was to compare eggshellity, eggshell mineral composition and

serum mineral concentration in laying hens andl&rdireeders.

Material and methods

In total, 96 birds were used in the experiment Whasted seven weeks. Birds were placed
into four environmental chambers in which tempeeatand humidity were controlled. In
each chamber 24 birds were housed in individuaésafj2 of Lohmann Brown laying hens,
the remaining 12 birds in each chamber were Colfb&0iler breeder hens. The lighting
regime used consisted of 14 h light and 10 h dakneith lights being turned on at 5:00 am
and off at 7:00 pm. Laying hens were given a concraktaying feedad libitum (174 g/kg
crud proteins, 11.65 MJ ME, 32.6 g/kg Ca, 4.8 dg?k@.3 g/kg Mg and 168 ppm Zn). Broiler
breeders received 160 g of a high protein broileeter feed daily (174 g/kg crud protein,
11.31 MJ ME, 32.8 g/kg Ca, 5 g/kg P, 2.3 g/kg Md 480 ppm Zn).

Blood and egg sampling
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Blood samples were collected separately at 7:30nmgr Over a period of three weeks,
blood samples were taken from 12 birds per stksimg 288 samples in total. Selected birds
were bled from a wing vein with a frequency of esd than once a week. Eggs for shell
guality measurements were collected on the dayoofdbcollection from the birds sampled.
Blood and egg analyses

Biochemical parameters analyzed in serum werewalcphosphorus, magnesium and zinc.
Minerals were determined photometrically in a LiBr&2 spectrophotometer (Biochrom Ltd.,
UK) using standard commercial kits (Randox LabarasolLtd., Crumlin, UK). Eggs were
weighed individually at the day of collection. Theethod used to measure specific gravity
was method of Richards and Swanson (1965). Thé wkejht was determined by a method
described by Skvan et al. (2013). Shell thickness was evaluatgdalking the mean of 3
measurements in the equatorial region using a mieter (Mitutoyo UK Ltd.). After
completenig the physical measurements, shells aeag/zed for Ca, P, Mg and Zn content.
Ca and P were determined by a method describednigjnaierova et al. (2013). AOAC
International (2005) procedures were used to deteritne crud protein, Mg and Zn in feed
mixtures and eggshells. Mineral elements were aedlyon Varian ICP spectrophotometer
(Varian, Inc.).

Statistical analysis

Data collected during the experiment were analyme&AS program (SAS 2003) using the
general analysis of variance Anova method. Diffeesnbetween strains were analyzed by t-

test. A P-value of P<0.05 was considered signifiéanall measurements.

Results and discussion
Eggshell quality characteristics were varied betweeduction types (Table 1). Egg weight

was significantly higher in broiler breeders edumntlaying hens

Table 1. Mean eggshell parameters in laying hed<amiler breeders.

Laying hens Broiler breeders RMSE P
Egg weight (g) 60.13 68.18 7.22 0.001
Eggshell percentage (%) 1180 10.88 1.74 0.001
Eggshell thickness (mm) 0.314 0.298 0.037 0.006
Specific gravity 1.08 1.07 0.020 0.003
Shell index (g / 100cf 9.87 9.50 1.45 0.113

ahstatistically significant differences @0.05) within columns are indicated by differenpstscripts
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On the other hand eggshell percentage<(B.001), eggshell thickness ¢ 0.006), and
specific gravity (P< 0.003) were higher in laying hens than broilerebiers, these results
correspond with imova and Gous (2012) who found higher eggshellmpeters in laying
hens. Moreover, we found that shell index did rniéfedin both production types. Minerals
content play an important role in eggshell quallty.this study we evaluated the minerals
content in both production types (Table 2).

Table 2. Mean eggshell minerals content in layiagshand broiler breeders.

Laying hens Broiler breeders RMSE P
Ca (g/kg) 346.8 348.8 1.97 0.537
P(g/kg) 1.18 1.3¢ 0.042 0.002
Mg (g/kg) 3.38 4.00 0.052 0.001
Zn (mg/kg) 48.3 42.1 2.11 0.070

ahstatistically significant differences @0.05) within columns are indicated by differenpstscripts

We found out that no significant differences in &a Zn content between laying hens and
broiler breeders, however, P and Mg content wegeifstantly higher (P< 0.002, P< 0.001
sequentially) in broiler breeders.

Blood serum minerals concentration was also evatliat this study in both production types
(Table3). No significant differences in serum Caxaantration between laying hens and
broiler breeders were detected. On the other h&8udhy et al. (2004) reported that the
average plasma levels of calcium in meat-type e highly significantly (K 0.01) lower

in most cases compared with those of egg-type hens.

Table 3. Mean serum minerals content in laying teartsbroiler breeders.

Laying hens Broiler breeders RMSE P
Ca (mmol/L) 5.01 4.55 2.68 0.053
P (mmol/L) 1.87 1.84 0.659 0.563
Mg (mmol/L) 1.48 1.29 0.356 0.001
Zn (mmol/L) 82.1% 61.80 17.63 0.001

ahstatistically significant differences @0.05) within columns are indicated by differenpstscripts

Pavlik et al. (2009)Rez& et al. (2000yeported thaincreasing serum Ca levels in laying
hens were associated with decreasing eggshellgstreand thickness. On the other hand,
Hester et al. (1980) reported that a decreasedadbplasma Ca levels had no significant

effect on eggshell quality. No significant diffeces have been found in serum phosphorus
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between laying hens and broiler breeders, siméawlts were reported by Suchy et al. (2004).
Moreover Pavlik et al. (2009); Boorman and Gunadf001) observed that there is in fact
no relationship between plasma phosphorus levalseggshell weight. Furthermore serum
concentration of Mg and Zn were significantly higiié < 0.001) in laying hens. Kaya et al.

(2001) found a positive correlation between plagma concentrations and egg production.

Conclusion

In this study we observed significant differencedaeen laying hens and broiler breeder in
content of P and Mg in the eggshell; however, tlvegis no effect of production types on Ca
and P concentration of blood serum. Significanted#nces in Mg and Zn concentration in

blood serum were detected. These results could teefproduce eggs with better eggshell

quality because of the differences between stiairegggshell percentage, eggshell thickness

and eggshell strength.
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INSECT ANTI-STRESS HORMONES AND THEIR ROLE IN KEEPI NG OF
METABOLIC HOMEOSTASIS

Kodrik D.

Institute of Entomology, Biology Centre AcademySifiences, and Faculty of Science, University oft&ou
Bohemia, BraniSovska 31, 370 &ské Budjovice, Czech Republic

Insects possess a well-organised and relatively-explored endocrine system producing
three basic groups of insect hormones. (1) Juvelndemones of sesquiterpene origin
produced by the corpora allata a gland situated tiea brain, and controlling insect
metamorphosis and reproduction. (2) Steroid hormooealled ecdysteroids (or earlier
moulting hormones) produced mainly in prothoraciand localized in the first thoracic
article and head. Ecdysteroids control larval mngland metamorphosis, and reproduction
in adults. And, (3) a huge group of peptide neurotames (dozens or a few hundreds
representatives) produced by neurosecretory cél@\s mainly of brain. These hormones
are involved in a control of practically all aspeof insect life.

Adipokinetic hormones represent an important grafpinsect neurohormones. These
hormones belong to the AKH/RPCH (adipokinetic hone¥oed pigment concentrating
hormone) arthropod peptide family. In insects, AlikHs are synthesised, stored and released
by neurosecretory cells from the corpora cardiaagaguroendocrine gland connected with the
brain. AKHs comprise 8 to 10 amino acids (Gadd.etl897) and their signal transduction at
the cellular level including specific membrane foe (Park et al., 2002; Staubli et al., 2002)
is well documented in the fat body (Gade et Aueldw2003). The AKH peptides behave as
typical stress hormones by stimulating catabolactiens (mobilise lipids, carbohydrates and
certain amino acids), making energy more availéBléde et al., 1997), and by suppressing
processes that are momentarily less important aaldicif allowed to continue, even draw on
the mobilized energy. It is evident that the kifdA&H-mobilized energy substrate is species
specific depending on general metabolism of théqudar insect species. For example in the
fruit fly Drosophila melanogasterablation of AKH secreting cells results in a uid
decrease in circulating carbohydrate levels (Isadtelal., 2005), while in the firebug
Pyrrhocoris apterusnjection of AKH significantly increases a level lmaemolymph lipids
(Kodrik et al., 2000). However, AKH peptides areiptropic, with a number of actions that
boost their main roles in stress energy metabolemd, that are responsible for keeping of
metabolic homeostasis (Kodrik, 2008). Among otlacfions the AKHs stimulate heart beat
(Scarborough et al., 1984) and general locomoti¢od(ik et al., 2000), enhance immune

responses (Goldsworthy et al., 2002), regulatevatiamn-induced foraging behaviour of
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Drosophila(Lee et Park, 2004), participate in the activatidrihe anti-oxidant mechanisms
(Kodrik et al., 2007; Velki et al., 2011; Krishnah Kodrik, 2012), and as found recently,
enhance also a food intake and digestive processsect gut (Kodrik et al., 2012), and
activity of salivary glands (Vinokurov et al., 2Q14Dn the other hand the AKHs inhibit
synthesis of RNA (Kodrik et Goldsworthy, 1995), teias (Carlisle et Loughton, 1979) and
lipids (Gokuldas et al., 1988). On the physiologlesel the AKHSs inhibit the egg maturation
(Lorenz, 2003).

It is supposed the AKH stress response is comptewlving metabolic, biochemical,

physiological and behavioural levels. Its probatdarse is schematically shown in Fig. 1.

STRESS: locomotion, toxins, infection

| Brain: biogenic amines? octopamine? |

\

| Corpora cardiaca: ADIPOKINETIC HORMONE |

MN)

FAT BODY: MUSCLES: HEART: IMMUNE GUT: GONADES:
Mobilization of Incresing of Stimulation SYSTEM: Stimulation of Inhibition of
energy muscle tonus of heart beat Enhancement of ingestion egg
Stimulation of Stimulation of immune response Stimulation of maturation

antioxidative locomotion absorption

reactions Stimulation of

Inhibition of enzyme activity?
synthetic reactions

| Higher dispersal activity |\ j /

COMPLEX ANTI-STRESS RESPONSE

Figure 1. Hypothetic model of anti-stress respansaesects controlled by adipokinetic hormones.
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Abstract

Occurrence of mycotoxins in food and feed is a dwitle problem and therefore study of
these toxins could be beneficial for better undermding of mechanism of their toxic effects
in organism. The aim of this study was to examineedffect of various doses of T-2 toxin on
process of apoptosis and apoptotic marker Bax iip® ovarian granulosa ceils vitro. In
our experiments the percentage of apoptotic ceild eells containing apoptosis related
peptide Bax were not significantly (P>0.05) affectey treatment of T-2 toxin at the doses
10, 100 and 1000 ng/ml during 24 h period. The ltesshowed that trichothecene as T-2
toxin did not modulate apoptotic marker Bax andcpss of apoptosis in porcine ovarian
granulosa cellgn vitro but it was a pilot study in this field and it isgessary to realize more
in vitro andin vivo experiments. Therefore, study Blisarium toxin T-2 toxin is very
required issue, because they could also play rofailures of reproductive functions as well

as endocrine system of domestic animals.

Introduction

Mycotoxins which are contaminants of animal feed gapair growth and/or reproductive

efficiency. This is especially prominent in prepthbe gilts (Danicke, 2002). On the other
hand application of chemical additives containimgamic acids, organic salts and inorganic
salt was sufficient to inhibit mycotoxins formati¢Biro et al., 2009). T-2 toxin is considered
to be the most common trichothecene mycotoxin lgglanto type A and is produced

predominantly byFusarium sporotrichioidesndF. langsethiag EFSA, 2011; Kokkonen et

al., 2010). Oral, parenteral and cutaneous expedird -2 toxin induce lesions in various
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tissues as hematopoietic, lymphoid and gastrointdstissues and suppress reproductive
organ functions (Williams, 1989; IARC, 1993; Sharrhf93). This toxin is rapidly adsorbed
and rapidly excreted without any accumulation iy issue (Schlatter, 2009)-2 toxin has
potent direct dose-dependent effects on porcingiavdunctions (Caloniet al., 2009).
Apoptosis plays an essential role in survival of thrganisms and is considered to be an
imperative component of various processes includmgmal cell turnover, proper
development and functioning of the immune systemifiplication of mutated chromosomes,
hormone-dependent atrophy, normal embryonic dewvednp, elimination of indisposed cells
and maintenance of cell homeostasis (Reed and Blm&900; Elmore, 2007). The aim of
this study was to examine the effect of variousedad T-2 toxin on process of apoptosis and

presence of apoptotic marker Bax in porcine ovagiamulosa cellg vitro.

Material and Methods

Ovarian granulosa cells

Ovarian granulosa cells were isolated by centrifiogafor 10 min at 200xg followed by
washing in sterie DMEM/F12 1:1 medium and resusigeh in the same medium
supplemented with 10 % fetal calf serum and 1 %bentic—antimycotic solution at a final
concentration of 1@ells/ml (determined by haemocytometer). Portidinghe cell suspension
were dispensed to Lab—Tek 16—welled chamber s(idesc Inc., International, Naperville,
USA, 200 ul per well) for analysis (Kolesarova ket 2010). The plate wells were incubated
at 37.5 °C and 5% CQn humidified air until a 75% confluent monolayeas formed (5
days). At this point, the medium was renewed anariam granulosa cells were incubated
with 10 % fetal calf serum (BioWhittaker™) with T(Romer Labs Division Holding GmbH,
Tulln, Austria) at the various doses 0, 1, 100, hg0ml. After 24h the culture media from

chamber slides were aspirated and prepared foraftuarescene (Kolesarova et al., 2010).

Imunofluorescence

Visualization of the primary antibody binding siteas achieved with fluorescein isothiocyanate
(FITC) — green fluorescent antibody stain (Sevaag®e, Czech Republic; dilution 1:1000).
Chamber slides stained with peroxidase/diaminolagmzi (DAB) (Roche Diagnostics
Corporation, IN, USA, 10%) reagent were mountechwilycergel (DAKO, Carpinteria, CA,
USA). The general cell morphology, presence and locabzatf specific immunoreactivity
in cells, as well as the counting of the percentagfe cells containing specific

immunoreactivity was determined by fluorescente rascope (Kolesarova et al., 2010).
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Significance of differences between the control argderimental groups were evaluated by
one-way ANOVA and t-test using the statistical wafte Sigma Plot 11.0 (Jandel, Corte
Madera, USA). The data are expressed as means = Bifdrences were compared for

statistical significance at thgelevel less than 0.05 (P<0.05).

Results and Discussion

In our experiments the percentage of apoptoticscatid cells containing apoptosis related
peptide Bax were not significantly (P>0.05) affectey treatment of T-2 toxin at the doses
10, 100 and 1000 ng/ml but tendency of decreadintigese parameters was deteqéds. 1,

2).

50

40 A
30 4
20 4
10 A
0
0 10

Figure 1. Percentage of cells containing Bax éftehours long treatment of T-2 toxin. The dataeqeressed
as means * SEM. Imunofluorescence method.
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Figure 2. Percentage of apoptotic cells after 2&$1ong treatment of T-2 toxin. Imunofluoresceneethod.
Membrane-active properties of various mycotoxintaeine their toxicity and incorporation

of mycotoxins into membrane structures causes warietrimental changes, resulting in

alterations in second messenger systems throughglagimembrane receptors (Surai et al.,
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2008). The amphipathic nature of trichotheceneswall these toxins to cross the cell
membrane and interact with different organelleshsas the mitochondria (Pace, 1983;
Schappert and Khachatourians, 1986) and endoplagtiotium (ER) (Yang et al., 2000).
Mechanistically, a balance between cell survival apoptosis may be mediated by oxidative
stress. Oxidative stress refers to a pathologiedé svhen pro-oxidants (reactive oxygen or
nitrous species) are not neutralized adequatelgritipxidant defenses (Townson et al 2012).
Oxidative stress is certainly involved in the tatiés of trichothecene mycotoxins including
T-2 toxin (El Golli et al., 2006). Our results dmbt show significant (P>0.05) effect of T-2
toxin at the doses 10, 100 and 1000 ng/ml on theepgage of apoptotic cells and cells
containing apoptosis related peptide Bax. On therdhand results of previous vivo study
clearly show that the number of apoptotic cellsabbits was slightly increased by T-2 toxin
(Lesniak et al.,, 2013). Oxidative stress is theautyihg mechanism by which T-2 toxin
causes DNA damage and apoptosis (Chaudhary 0819). Fang et al. (2012) demonstrate
that T-2 toxin induces oxidative stress and apoptiosdifferentiated murine embryonic stem
cells (ES) cells, and ROS-mediated mitochondridhway plays an important role in T-2
toxin induced apoptosis. Wu et al. (2011) demotestrghat T-2 toxin-induced cells apoptosis
was accompanied by the upregulation of p53 mMRNA @madein level in a dose-dependent
manner in granulosa cells. Increases in Fas, p83tenpro-apoptotic factor Bax protein and
MRNA expressions and a decrease of the anti-apogtator Bcl-xL were observed in a
dose-dependent manner after exposures to 1~20"hg-itoxin, while the expression of the
anti-apoptotic factor Bcl-2 was unchanged (Cheal €2008). Moreover T-2 toxin increases
the expression of p53, a pivotal apoptotic proteingd other proteins such as Bax, Bcl-2,
cytochrome-c involved in mitochondrial apoptoti¢ipgay (Chaudhari et al., 2009a).
Currently, occurrence of mycotoxins in food anddfée a worldwide problem and therefore
study of these toxins could be beneficial for bretitederstanding of mechanism of their toxic
effects in organism. Results in this study showat trichothecene as T-2 toxin did not
modulate apoptotic marker Bax and process apoptogi®rcine ovarian granulosa ceiis
vitro but it was a pilot study in this field and it isaessary to realize mone vitro andin vivo
experiments. Therefore, study Blisariumtoxin T-2 toxin is very required issue, because
they could also play role in failures of reproduetfunctions as well as endocrine system of

domestic animals.
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Abstract

Acute ingestion of high levels of mycotoxins canvsey harmful to the animal, long term
consumption of low concentrations of mycotoxins edsb be damaging. There are several
ways of reducing mycotoxin concentrations bothgmd post-harvest, including the addition
of feed additives such as, but not limited to, ratclays, yeasts, and enzymes. Natural
protective substances may inhibit ovarian toxiaityuced by toxic substances — mycotoxins.
Tissue and cell cultures are of increasing inteireshe evaluation of toxicological risks of
contaminated compounds and their possible elimonatit is for this reason the solution of
the problem in the field of examining effects oé thotential protective natural substances in

the animal organism and their mechanism of theceféehighly relevant.

Introduction

Protective substance - resveratrol

Natural protective substances may inhibit repraglactoxicity induced by mycotoxins
(Kolesarova et al., 2012a). Resveratrol (3,5,4yttroxystilbene) attracted little interest until
1992, when it was postulated to explain some ofddelio-protective effects of red wine
(Das et al., 2010; D'Mello et al., 1999). It isatural polyphenol widely present in plants and
in particular in the skin of red grapes and in wiresveratrol antioxidant properties have
been well demonstratetith a wide range of biological effects (Karuppagder et al.,
2009). It is beneficial against diverse cardiacedses including ischemic heart disease,
hypertrophy, heart failure, atherosclerosis, hygesion, diabetes and obesity (Bertelli and
Das, 2009; Mukherjee et al., 200Besveratrol also has protective role in endothek#is by
modulating mitochondrial oxidative stress (Ungverial., 2009)It promotes apoptosis to
reduce rat ovarian theca-interstitial cells growthvitro (Wong et al., 2010).Zhou et al.

(2011) explored the molecular mechanisms of resnad+imduced apoptosis in pancreatic
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cancer cells. These data indicate resveratrol anpanedicine to treat human pancreatic
cancer. The most prominent mechanism of actiormrabably through its ability to perform
intracellular signaling and altering gene exprassiResveratrol can alter a variety of genes
thereby changing the “death signal” into a “swal signal” (Das and Maulik, 2004).
Svechnikov et al. (2009) present investigation Hamonstrated that resveratrol and its
analogues structure-dependently attenuated stgemsis in Leydig cells through
suppression of the expression of StAR and cytockré50cl7. Furthermore, systemic

administration of resveratrol showed slightly togféect (Baur and Sinclair, 2006).

Toxic substance — mycotoxin

Mycotoxins are natural and very stable toxins, wrtatively low-molecular weight
secondary metabolites of fungal origin, which camtaminate a large variety of feed
mixtures (Labuda et al., 2009), grains and fod@istworldwide (Ranzenigo et al., 2008).
They are found in a variety of foods and beveragediding both plant-based products and
animal products. Among the first ones, its presena®real grains (corn, wheat, barley, oats,
rye, rice, etc.) and beans (coffee, cocoa, soy) e harmful to animals and humans
(Abouzied et al., 1991Addition of biological and biochemical additiveseasiled matter of
corn (Biro et al., 2009) and alfalfa (Galik et &008) may reduce the concentration of
mycotoxins in fermented silages. However, not @atigh produce mycotoxins and among the
toxigenic species, some only produce one type afatoxin, while others are able to produce
several. Cereals can be mostly contaminateBusariumspecies, a group of toxin-producing
molds (Larsen et al., 2004; Giraud et al., 2010).

Secretory activity of ovarian granulosa cells

In the study of Kolesarova et al. (2012) stimulgateffect of RSV on progesterone release by
GCs was recorded after resveratrol treatment atldise of 5Qug/ml, while doses of 30 and
10 pg/mL did not affect the release of the steroid hmme On the other hand, inhibitory
actions of resveratrol analogs on steroidogenesieydig cells indicate novel mechanisms
of action of these compounds, which may be of ga@kertherapeutic interest, where
suppression of androgen action is needed (Svechrekaal., 2009). On the other hand,
progesterone release was stimulated by toxic doE&ON (2000, 3000 and 5000 ng/ml)
used in the experiments (Kolesarova et al., 201Pa¢. effect of DON at the various doses
(10, 100 and 1000 ng/ml) in relation to progesteroelease by porcine GCs have been

examined in previous study (Medvedova et al., 20HHihdings of Kolesarova et al. (2012a)
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are in accordance with previous report of Medvedetval. (2011). DON at the highest dose
(1000 ng/ml) significantly stimulated (P<0.05) pesterone release by GCs but not at the
lower doses (10 and 100 ng/ml) (Medvedova et 8112 The effect of the DON was found
to be concentration dependent (Medvedova et all,2Banzenigo et al., 2008). In the study
of Kolesarova et al. (2012a) RSV in combinationhilXON at the highest doses (50 pg/mlof
RSV and 5000 ng/ndf DON) stimulated progesterone release by GCsu8dtory effect of
alone DON on the progesterone release by GCs wasr l;n comparison with RSV in
combination with DON. In previous study curcumimlfgpohenolic antioxidant purified from
turmeric) and resveratrol (polyphenol obtained frgnapes) were evaluated for possible
protection against liver injury induced by aflateX8(1) in rats (EI-Agamy, 2010).

Conclusion

The results of Kolesarova et al. (2012) indicalg,tie dose-depended stimulatory effects of
RSV, DON and combination of RSV with DON on relea$esteroid hormone progesterone
and (2) reduction of the stimulatory effect of D@N RSV. Acute ingestion of high levels of
mycotoxins can be very harmful to the animal, léexgn consumption of low concentrations
of mycotoxins can also be damaging. There are abwsays of reducing mycotoxin
concentrations both pre and post-harvest, incluthegaddition of feed additives such as, but
not limited to, natural clays, yeasts, and enzymiagural protective substances may inhibit
ovarian toxicity induced by toxic substances — nigrms. Tissue and cell cultures are of
increasing interest in the evaluation of toxicotagirisks of contaminated compounds and
their possible elimination. It is for this reasdretsolution of the problem in the field of
examining effects of the potential protective nakigubstances in the animal organism and

their mechanism of the effect is highly relevant.
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Glutathione (GSH) is very important antioxidant.ngmosted of three amino acids - cysteine,
glycine, and glutamate - glutathione can be foundiitually every cell of the human body.
The highest concentration of glutathione is in tiver, making it critical in the body's
detoxification process. GSH is a substance whiaiesponsible for defence system. A lot of
factors e.g. heavy metals, radiation, certain gathins, and the normal process of aging can
cause free-radical damage to healthy cells andetieglutathione. Glutathione depletion has
been correlated with lower immune function and éased vulnerability to infection due to
the liver's reduced ability to detoxify. As the geation of free radicals exceeds the body's
ability to neutralize and eliminate them, oxidatisgess occurs. A primary function of
glutathione is to alleviate this oxidative streBsifipella, 2003).

International Agency for research on Cancer claskifacrylamide as probable human
carcinogen (Chico et al., 2006; Mustafa et al.,800crylamide is a good example of such
toxic ingredients of human diet. It is present umerous popular food products. Very high
acrylamide contents were found in fried potatog9{2287 pg/kg) and potato chips (50-3500
pna/kg). High acrylamide contents occurred also ieakfast cereals (30-1400 pg/kg) or
coffee (170-351 pg/kg). Toxic influence of acrylamiwas documented in several studies
(Szczerbina et al.,, 2007). Numerous reports indicae involvement of free radicals in
acrylamide cytotoxicity. Acrylamide as popular naoxine interferes balance of our
organism and in serious imbalance in prooxidantaotlant state of cells (Szczerbina et al.,
2007).

The aim of our work was to estimate concentratib@8H in selected brain structures after

acrylamide: the right hemisphere, the left hemispheerebellum and brainstem.
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The experiment was carried out on 24 male micewaSstrain, average body weight 25 to
26 g, fed standard diet with unlimited access téewalhe measurements were performed
after 48, 72 and 192 hours after acrylamide ingectn two doses — 40 mg/kg and 80 mg/kg.
The animals were segregated into three experimemtdl one control group. The brain
structures were homogenized in 1 ml of cooled phatpbuffer pH=7,4 with EDTA. Next
the homogenates were centrifuged at speed 15.000bfmin at 4°C. The supernatant which
was obtained from brain homogenates has been gulirffiom protein. Then, mixed and
refrigerated for 10 minutes and prepare to boardpmsition 180 ml H20 + 15 ml + 20 ml
EDTA Tris + 20 ml + 10 ml of the supernatant DTN&ter 10 minutes incubation at 4°C
the extinctions were measured at a wavelengtih of 412 nm using microplate reader
SUNRISE TECAN.

One-way analysis of variance (ANOVA) and the Dutisemultiple comparison test were
used for statistical evaluations. We noticed inficee of acrylamide on acetylcholinesterase
activity in selected brain structures. There wemgniicant changes in the activity of
Glutathione concentration in each structure aft&r72 and 192 hours. This changes were
after both doses of acrylamide (40 mg/kg and 80kg)g/Both doses of acrylamide caused
decreased GSH content. In most of the structueesignificance level was at p<0,001.

It seems that the decrease of GSH content activaty associated with toxic properties of

acrylamide.
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Abstract

In the last yearg-glucan and resveratrol are investigated in botterugary and human
medicine. Many findings about their immunomodulgtaffects and effects on blood
parameters can be found in literature. Recent esusiiow that biological effect @fglucan
and resveratrol is often similar and can be mediata identical mechanisms. Our work
follows previous information about significant efteof resveratrol on platelet activity in
laboratory rats. The aim of this study was to wetifese data in growing piglets and newly

investigate the role of resveratrol during simudtamsf3-glucan supplementation.

Materials and Methods

6-week-old Large White breed piglets were dividetbione control group (C) and two
experimental groups: R (resveratrol) and RG (resvelr + 3-glucan). Resveratrol isolated
from Polygonum cuspidatumoot andp-glucan gained from Saccharomyces cerevisiae were
soluted in 15% alcohol and administered to theegtsgby gastric probe in a daily dose 3
mg/kd” " of body weight. Control piglets obtained only dlobsolution. Blood samples were
collected by puncture of v. jugularis and testedrfomber of platelets, platelet aggregation
and speed of platelet aggregation after stimuldtyp ADP and cationic propylgallate.

Results

In comparison to control piglets number of platelétopped markedly in both experimental
groups. After one week of supplementation (R: PsORG: P<0.01) and after 2 weeks (both
R and RG: P<0.01). Aggregation induced by ADP wgsificantly reduced after 2 weeks in
both experimental groups (R: P<0.01; RG: P<0.05)levaggregation induced by cationic
propylgallate was significantly reduced only in Raiter 2 weeks (P<0.05). Speed of
aggregation (slope) induced by ADP significantlgrased after 2 weeks (both R and RG:
P<0.01). Speed of aggregation (slope) induced hyorga propylgallate significantly
decreased in both experimental groups (R: P<0.@5;Ax0.01).

Conclusion
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Results suggest that neither suppressive effeace®feratrol on platelet numbers nor its
“aspirin-like” effect is inhibited by simultaneoa&iministration of3-glucan. On the contrary

we demonstrated synergistic effect of both agenexperimental piglets.
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EFFECT OF TREHALOSE ON THE MORPHOLOGICAL AND ACROSO MAL
CHANGES OF DOGS SPERMATOZOA
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Department of Animal Physiology, Slovak UniversitfiyAgriculture in Nitra, Slovakia

Abstract

Trehalose ¢-D-glucopyranosyk-D-glucopyranoside) is a non-reducing disaccharide
consisting of two glucose moieties joined togethyeran alpha-1, 1 glucosidal bond. our
work, we focused on microscopic examination of éabgeed dogs ejaculates. The effect of
trehalose in relation to morphological changes emahges in the acrosome was verified. In
the study semen from 5 large dog breeds was ugdezicdllected samples were exposed to
various concentrations of trehalose (TAT: 20 mg-nTBT: 10 mg.mi*, TCT: 5 mg.mfY).
The occurrence of morphologically abnormal spera@adowas quantified microscopically at
1000x magnification. Comparing among groups shosvgdificant increase in the acrosomal
changes (AC) in the group of TAT compared to thetid group TKT (p<0.001), and to the
TCT group (p<0.05). It was found, that incidencelitdted acrosome significantly increased
with increasing the concentration of trehalose @ ml*), when compared to the control
group (p<0.001). A similar trend was observed bgoaparison TAT group to TRT resp.
TCT group (p<0.01). Our study indicated, that apatiadditive have effect on the analyzed
parameters of spermatozoa morphology. Detectedsaaral changes are related to additive

concentration.
Key words: trehalose, acrosome, morphological changes, dog

Introduction

Enlargement of holding dogs of various breeds lsringw tasks imposed on Andrology,
whose aim is the development of advanced sperntatallomethods to detect functional
changes that cause dog fertility reduction. Theerirandrologic methods for evaluating
guality of semen are based on macroscopic exammabnsidering microscopic evaluation
of spermatozoa morphology. However, these meth@isat determine the fertilization
capacity of the spermatozoa and to predict fertilit dogs sufficiently. Therefore, new
methods, based on examining the functional purpbsssessing sperm fertilizing ability, are

still being developed.
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Several studies have been conducted of differemcertration of trehalose on semen
parameters in ram (Aisen et al., 2002; Jafaroghdil.e 2011), goat (Khalili et al., 2009), boar
(Hu et al., 2009) and in dog semen (Yildiz et 2000).

Trehalose ¢-D-glucopyranosyk-D-glucopyranoside) is a non-reducing disaccharide
consisting of two glucose moieties joined togethgran alpha-1, 1 glucosidal bond (Patist
and Zoerb, 2005) and is used as a non-penetratyogrotectant of bovine spermatoz4u

et al.,, 2010).1t does not pass through cell membranes, but osailyti reduces the
intracellular concentration of water and also crpbdgctants, which results in reduction of
their toxicity (Chrenek et al., 2009; Ahmad and #¥s 2010). For these reasons, it is
successfully used as an additive in the basic potdéoof freezing of dogs spermatozoa to
improve their motility and fertilizing ability (Aseo et al., 2010).

In the nature is widespread, it exists naturallynsects, plants and fungi as well as some
bacteria (Aisen et al., 2000).

In comparison with other sacharides, it is chenycsthble and resistant to acids. In nature, it
protects cells from damage by ice crystals creatuming freezing.

In our work, we focused on microscopic examinatainlarge breed dogs ejaculates. The
effect of trehalose in relation to morphologicabohes and changes in the acrosome was

verified.

Material and MethodsExperiments were realized in vitro conditions. In the study semen
from 5 large dog breeds was used. They were typégaksentatives of large breeds (Boxer —
6 years old, Border Collie — 2 years old, Leonberg@ years old, Greyhound — 6 years old,
Siberian Husky — 4 years old) comming from healtegring, regularly vaccinated and
integrated to the further breeding. Semen collestiozere realized at the owners of animals
and in the veterinary clinic. Samples were trangubto the laboratory in 15 minutes at 37°C
in thermos. Subsequently the experiments were zeghliat the Department of Animal
Physiology of the SUA in Nitra.

The collected samples were exposed to various otrat®ns of trehalose (TAT: 20 mg.thl
TBT: 10 mg.mi*, TCT: 5 mg.miY). One sample served as a control TKT (dilutionhwit
saline) and one sample was diluted with commerddlent for canine ejaculate
(CANIPRO™ chill10, Minitub Slovakia TRT). The samples werepk at 37 ° C throughout
the analysis.

The occurrence of morphologically abnormal spera@dowvas quantified microscopically at

1000x magnification, and the following abnormal piovlogical changes were evaluated:
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SDH - separated heads, AC — acrosomal changes, KKRob-twisted flagellum, FT —

flagellum torso, FB — flagellum ball, LH — large dte SH — small head, PPS — % of
physiological spermatozoa and PMC — % of morphalalgthanged spermatozoa.

The changes that we observed the acrosome werehddtaacrosome (DTA), dilated

acrosome (DLA), acrosome with undulate membrane AlM

Results and Discussion

The basic standard for working with ejaculate ir tlaboratory is to provide optimal
conditions for the in vitro cultivation (Balaban at, 1999; Jankowova et al., 2006), which
is a complex process in view of its further proassgs

By morphological dog sperm analysis, as well aother animal species, abnormalities are
classified as primary and secondary (Ball et &83t Johnson, 1991; Veznik et al., 2003).

Of the many morphological and functional studieacejates was determined limit 20%
incidence of abnormal sperm in the inseminatioredasd this also applies to ejaculate dog
(Oettle, 1993; Veznik et al., 2003). It's a limihieh can be considered satisfactory in terms
of the fertilization effect.

On the basis of the morphological analysis of sp@rthe group without addition of trehalose
(TKT), we found that the total number of sperm werealyzed 87.75 + 2.41% of
physiological spermatozoa (PPS) and 12.25 + 2.4fl#%%awphological changed spermatozoa
(PMC). Other groups have non-significant lower nembf physiologically normal sperm
against control group.

Comparing among groups showed significant incréasbe acrosomal changes (AC) in the
group of TAT compared to the control group TKT (p3@L), and to the TCT group (p<0.05).
Monitoring of other parameters has not identifieghgicant differences between groups but
we recorded increased values in all parameterspamed to the control group except LH

parameter (Table 1).
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Table 1. Incidence of morphologically changed foofispermatozoa (%) after the addition of trehalose

Parameter TAT . TBT . TCT . TKT TRT N
(20 mg.m) | (10 mg.mi™) (5 mg.ml) (control) (Canipro™)
SDH 0.91+0.74 0.99 + 0.47 0.74 +0.42 0.58 +0.32 1.08 + 0.69
AC 541+0.74° | 4.00+0.72 | 3.25+0.74 | 2.16+0.48 3.17 +0.33
KTF 4.25 +0.96 3.41+191 4.91 + 2.34 2.16 +1.23 3.25+1.90
FT 2.50 +1.94 2.25+1.10 2.83+0.88 2.08 +1.20 2.08 + 1.26
FB 1.00 +0.72 1.08 + 0.63 1.33+0.94 1.25+0.74 1.33+0.55
SH 0.49 +0.19 0.42 +0.42 0.75+0.42 0.41+0.17 0.66 + 0.66
LH 0.42 +0.42 0.49 +0.19 0.50 + 0.33 0.74 +0.42 0.58 +0.57
PPS 81.66+3.45| 8425+342 83.25+223 87.75+2/4186.08 + 1.23
PMC 18.33+3.46| 15.75+3.42 16.75+2.24 12.25+24113.91+1.23

SDH - separated heads, AC — acrosomal changes,—KKrfob-twisted flagellum, FT — flagellum torso, FB
flagellum ball, LH — large head, SH — small heaBSP- % of physiological spermatozoa and PMC — % of
morphological changed spermatozoa

A p<0.05; B p<0.01; C p<0.001

It was found, that incidence of dilated acrosongnificantly increased with increasing the
concentration of trehalose (20 mglwhen compared to the control group (p<0.001). A
similar trend was observed by a comparison TAT griu TRT resp. TCT group (p<0.01).
In addition, significantly higher occurrence of @aome with undulate membrane in TAT
group was found in comparison to control group (PSP Presence of such acrosome
changes was decreased in groups with lower coratemtrof trehalose (Table 2).

Table 2. Acrosomal changes (%) in observed grofips the addition of trehalose

Parameter TAT . TBT . TCT . TKT TRT -
(20 mg.m) | (10 mg.m) | (5 mg.ml™) (control) (Canipro™)
DTA 2.00£0.82 3.00£1.63 1.50 £ 0.58 1.00 £ 0.82| 2.00 £ 0.82
DLA 8.50+1.068° [575+0.96 |4.00+0.82 [3.25+0.96 |[4.50+1.9%
UMA 5.75 + 1.50 3.25+0.50 425+206 |2.25+1.50 3.25+0.96

DTA - detached acrosome, DLA - dilated acrosome AUNcrosome with undulate membrane
A p<0.05; B p<0.01; C p<0.001

Yildiz et al. (2000) investigated the effect of sharides (fructose, galactose, glucose, xylose,
lactose, trehalose, maltose, saccharose, raffindas)diluent with citric acid and glycerol on
motility, sperm viability and acrosome integrity oiog spermatozoa. They found that
monosaccharides increase total motility (p<0.0getber with viability and don’t affect the
integrity of the acrosome. Trehalose, xylose angdtése significantly increased the number
of active spermatozoa in comparison to other sawm#® (p<0.01). Disaccharides, except
lactose, decreased motility and there has beemamidrable increase of acrosomal changes
(p<0.01), which correlates with our results.

It was found, that trehalose affects the membrategrity of spermatozoa, but also protects

the sperm before freeze-shock during freezing. Maliet al. (1994) and Matsuoka et al.
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(2006) dealt with this subject. They found, thaeatlefrosting rams spermatozoa, motility of
spermatozoa which has been added trehalose isrhighe results were better than in the
groups in which glucose was added.

Yamashiro et al. (2007) investigated the effectrehalose-yolk diluent and Tris diluent on
spermatozoa motility and acrosome integrity of éosemen. In the experiment, the dogs
Poodle breed were used. They found that after stfigp motility in semen with the additive
trehalose with egg yolk has significantly improved.

Hu et al. (2009) dealt with effect of trehalosetbe parameters of sperm motility in boars
and found that after addition of 100 mM of trehaldsgher mobility, acrosomal stability and
membrane integrity were observed. Oxidative stedtgs freezing and re-defrosting was also

reduced.

Conclusion

Our study indicated, that analyzed additive haviecefon the analyzed parameters of
spermatozoa morphology. Detected acrosomal chaargerelated to additive concentration.
Further studies with different concentrations oitiad, temperatures, breeds will be needed

to minimize morphological changes in spermatozoa.
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Abstract

The present study was designed to evaluate thetedfie leptin gene single nucleotide
polymorphism on catalytic ALT, AST, ALP, GGT con¢stion in blood serum of Czech

Pied bulls. Single nucleotide polymorphism of laptene in 58 Czech Pied bulls, were
investigated. Resulting genotypes in the exon 2ewe€ (48.3%), CT (36.2%), and TT
(15.5%). There were no differences in serum AST,TGAd ALP catalytic activity among

the genotypes. However, activity of ALT in serum biills with TT genotype was

significantly higher than those of TC and CC gepety

Introduction

Leptin is an adipose-derived hormone that regulatesvide variety of physiological
processes. As a signal from energy stores to tpethglamus, it is involved in food-intake
regulation and energy homeostasis. Reciprocalbretlis long-term regulation of leptinemia
by nutritional status and short-term regulationfbyd intake (Chilliard et al., 2001). Leptin
impairs several metabolic actions of insulin, nametimulation of glucose transport,
glycogen synthesis and lipogenesis. Moreover, femliminishes insulin secretion of
pancreatic beta cells and induces insulin resistéiRemesar et all997).

Single nucleotide polymorphisms (cytosine/thymi@¥T() substitution detected at position
528 in the bovine leptin promoter region) in thetle gene have been associated, among
others, with serum leptin concentration (Liefersaket 2002). It is known, that leptin has the
potential to stimulate liver cells (Briscoe et &Q01), and other results indicate that leptin
may have preventive effect against progressiorepétic injury (Canbakan et al., 2008).

The present study was designed to evaluate thetedfie leptin gene single nucleotide
polymorphism on catalytic ALT, AST, ALP, GGT conteations in blood serum of Czech
Pied bulls.
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Material and Methods

Animals and blood sampling

The experiment were performed in 58 Czech Piedshail240 + 9 days of age, Which were
divided in three experimental groups depending iferént leptin genotypes (CC, n=28; TC,
n=21; TT, n=9). Blood for hormone and metabolitalgses was collected randomly from
vena jugularis externaf bulls in three groups between 84t 9.30 a.m., and sampled into
the test tube with silicon gel separator and caatgur accelerator (Dispolab, Czech
Republic). Serum was separated by centrifugatiah 000 x g for 10 min at 4°C, and was
stored at -26C until analyzed.

Leptin genotypes analysis

Blood samples (2 ml) were collected into tubes EIITA stored at -20C. Genomic DNA
was isolated from the samples using the QIAamp DBlaod Mini Kit (Qiagen Inc.,
Valencia, CA, USA). The quality of DNA was verifidgxy 1% agarose gel electrophoresis and
sequential visualization with ethidium bromide. Gimpes were determined based on
molecular genetic analysis of single-nucleotideyparphism (SNP) in the exon 2 of the
bovine leptin gene (transition & T) (Buchanan et al., 2002). For testing, we usg&dosvn
methodology. PCR primers were designed based onutleotide sequence of bovine leptin
gene (GenBank U50365) (FW:.5'TCGTTGTTATCCGCATCTGA3', REV:
5TACCGTGTGTGAGATGTCATTG 3'). PCR was performedlia.5 pl volumes containing
25 ng of bovine genomic DNA, 1x HotStarTag Mastex NQiagen) and 0.21M of each
forward and reverse primer. A PCR thermal profoesisted of pre-denaturation at 95 °C for
2 min; followed by 30 cycles of denaturation at ©5br 30 s, annealing at 56°C f80 s,
elongation at 72°C for 30 s; and final extensio2tC for 7 min. The PCR products of 278
bp in size were separated on 3% agarose gel ancersegd using the ABI PRISM 3100-
Avant Genetic Analyzer. The polymorphic locus (Cid)ocated at position 204 base of the
fragment.

Enzymes analysis

Aspartate aminotransferase AST, alanin aminotraasée ALT, alkaline phosphatase ALP
and Gamma-glutamyl transferase (GGT) were analy@edKonelab T20xt automatic
analyser (Thermo Fisher Scientific, Finland) usiogrrently available commercial kits
(Biovendor-Laboratorni medicina, Czech Republic).

Statistical evaluation

Changes in serum leptin and trace elements welgzaabby one-way ANOVA for factors

leptin genotype. ANOVA was followed by post-hocdfisr LSD test. All statistical analyses
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were performed by Statistica 8.0 statistical sofewgStatSoft Inc., Tulsa, USA). Data
presented mean + SE. The overall level of stasisfignificance was defined &s< 0.05.
Results and Discussion

Based on the results of one-way ANOVA, significaffect of leptin genotype on ALT blood
serum catalytic concentration [F(2,55) = 7.517, B.823] was determined (Fig. 1). Using
Fisher's LSD post-hoc test, significantly low& < 0.05) ALT activity were recorded in bulls
of TT group (0.551 + 0.013 pkat) compared to CC (0,381 + 0,016 ukat.and CT group

(0.389 + 0,018 pkatl). No significant effects of leptin genotype on ASALP and GGT
were found (Fig. 2, 3 and 4).
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Figure 1. Serum ALT catalytic concentration of 240 days alts lolivided Figure 2. Serum AST catalytic concentration of 240 days ali$ Hivided
into 3 groups depending on leptin single nucleqtidigmorphism (TT, CT into 3 groups depending on leptin single nucleqtidigmorphism (TT, C1
CC) CQC).
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Figure 3. Serum ALP catalytic concentration of 240 days ol Hivided Figure 4. Serum GGT catalytic concentration of 240 days ol divided
into 3 groups depending on leptin single nucleqtidgmorphism (TT, C1 into 3 groups depending on leptin single nuclegtidigmorphism (TT, CT
CC) Co)

As mentioned above, leptin may have a preventifecefagainst progression of hepatic
injury. Rising of catalytic activity of enzymes (Al AST, ALP and GGT) in blood serum
could show on injury or damage of the liver tissdas to hepatobiliary diseases. In several
studies (Buchanan et al., 2002, Liefers et al.,22@Be T allele was associated with higher
level of leptin in the blood. Based on this infotioa it would be expected, that serum
activity of enzymes would be lower in TT bulls coan@d to other experimental groups. By
contraries, significantly higher catalytic concatitvns of ALT were found in the TT group.
Ikejima et al. (2001) observed higher ALT leveleafapplication of leptin in mice. Similarly,

Leclercq et al. (2002) found, that the circulatlegtin levels are increasing in chronic liver
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injury. There are no consistent results in theaedefield, but Wang et al. (2000) note, that
serum total leptin level may not correlate closeith the biological action of leptin in the
liver.

Acknowledgments:
The present study was supported by the project afioNal Agency for Agricultural
Research, Ministry of Agriculture of the Czech Rielpr) Nr. QI 91A055

References

Briscoe, C.P., Hanif, S., Arch, T.R., Todayyon, Mptin receptor long-form signaling in a
human liver cell lineCytokine2001; 14: 225-9.

Buchanan, F.C., Fitzsimmons, C.J., Van Kessel, AT&ue, T.D., Winkelman-Sim, D.C.,
and Schmutz, S.M.. Association of a missense nutat the bovine leptin gene with
carcass fat content and leptin mRNA lev@gsnet Sel EvoR002, 34105-116.

Canbakan, B., Tahan, V., Balci, H., Hatemi, |.,rEi&., Ozbay, G., Sut, N., Hacibekiroglu,
M., Imeryuz, N., Senturk, H. Leptin in nonalcoholfatty liver disease.Annals of
Hematology 2008, 7, 249-254

Chilliard, Y., Bonnet, M., Delavaud, C., et al. ltipin ruminants. Gene expression in
adipose tissue and mammary gland, and regulatigriagina concentratiomMomest Anim
Endocrinol 2001, 21:271-295.

Ilkejima, K., Honda, H., Yoshikawa, M., Virose, Mitamura, T., Takei, Y., Sato, N. Leptin
augments inflammatory and profibrogenic responseth@ murine liver induced by
hepatotoxic chemicalglematology2001, 34, 288-297.

Liefers, S.C., te Pas, M.F.W., Veerkamp, R.F. aad der Lende, T.. Associations between
leptin gene polymorphism and production, livewejghbergy balance, feed intake and
fertility in Holstein heifersJ Dairy Sci.,2002, 85 1633-1638.

Remesar, X., Rafecas, |., Fernandes-Lepez, J. Al&nany, M. () Is leptin an insulin
counter-regulatory hormonEEBS Lett.1997, 4029-11

Wang, Z.W., Pan, W.T., Lee, Y., Kakuma, T., ZhouT.Y Unger, R.H. The role of leptin
resistance in lipid abnormalities of agifgASEBJ, 2001; 15:108-14.

152|Page



Animal Physiology 2014 May 21st and 22nd 2014

ACRYLAMIDE IMPACT ON THE ALBUMIN LEVEL IN TESTES OF MICE

Kraska K, Formicki G, Schneidgenova M, Batoryna M* ,Semla M*, Kopaiska M.*

!Department of Animal Physiology and Toxicology,tinge of Biology, Faculty of Geography and Biology
Pedagogical University of Cracow

2 Department of Animal Physiology, Faculty of Bioteolbgy and Food Sciences, Slovak University of
Agriculture in Nitra

Abstract

In 1994, the IARC Committee acknowledged acrylamadea substance with potentially
carcinogenic effect on humans and classified itatogroup 2A (IARC, 1994). The
concentration of acrylamide depends on the cordkasparagine, reducing sugars (glucose,
fructose) and temperature. Albumin is the main grobf blood plasma. Albumin has an
important function — they belong to major antioxitla Synthesis of albumin occurs mainly
in the liver. Albumin represent 50% of all plasmeotpins and is responsible for water
distribution between plasma and the rest of exlitdlee fluid of the body. The research was
conducted on mice SWISS, 8 weeks old, weight Zbhg. aim of this study was to estimate
the level of albumin in testes of mice after aamyi@de injection. The animals were segregated
into five experimental groups. As a result of expent we observed a linear increase of
albumin level in testes of mice after acrylamidgdtion. The highest concentration was

recorded after eight weeks from the first injectafracrylamide.

Introduction

Acrylamide (ACR) is an organic compound H2C=CH-CBRL The research showed that the
highest concentration of acrylamide was in fremadsfand potato chips i.e. respectively 170-
2287ug/kg and 50-3500 pg/kg. Highest concentratibmacrylamide was found in cereal
products such as breakfast cereals i.e. 30-1400gugcrylamide was found in baby food,
powdered milk,baby biscuits (Erkekoglu and Bayd2®;10). On the other hand another
source of acrylamide is smoking (Schettgen et @032 Daily intake from foodstuff was
estimated in the range of 0.3-0.8 mg/kg bw per (&®8al et al., 2008). Acrylamide may be
formed as a product of Maillard reaction betweesuoeng sugars and amino acids, mainly
asparagines in foodstuffs with high temperatdr@efymans et al., 2004; Stadler et al., 2002)
Maillard reaction causes browning of food and paedutaste and flavor. Intensive studies
revealed that this compound may cause neurotoxtofaxic and genotoxic effects (Seal et
al., 2008). Carcinogenic properties are shown byylamide monomer exclusively.
Acrylamide in the form of a polymer is not toxic.ekbolism of acrylamide is complicate. Its

biotransformation occurs in the liver, where aamyiide is conversed to glycidamide (more
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reactive derivative of epoxide) via cytochrome P{B@elewicz et al., 2010). Only 10% of
the compound is removed in the urine, while 90%nistabolized. Animal model studies
indicated significant correlation between the coniaion of acrylamide in food and number
of acrylamide adducts with hemoglobin (Szczerbinal ¢ 2008). The half-life of acrylamide
in the body is 2-7 hours, which indicates a rektivslow excretion of the substance
(Sorgel,2002).

Albumins are proteins widely distributed in the gst@a. Albumin assists in many important
body functions i.e. antioxidant action and transpbivalid metabolites. Albumin is an ideal
carrier of small molecule metabolites. The penenabdf aloumin into the interstitial fluid

enables the contact with the majority of the boagBs. Important property of albumin is
related to the capture of reactive oxygen speciée presence of the sulfhydryl groups
makes albumins important component of plasma aidigox barrier and antioxidant system.
Acrylamide molecule has a double bond which eagBct with molecules containing an

unpaired electron such as albumin sulfhydryl.

Results

The main aim of our work was to estimate the lefehlbumin in testes of mice exposed to
acrylamide. The research was conducted on mice SY\W8Sweeks old, weight 26 g. The
animals were fed with standard diet and grown ifi22ight/dark photoperiod. The animals
from experimental groups were injected intrapestly with acrylamide at dose of 80
mg/kg body weight once a week. Animals were sedeegato five experimental groups. The
animals from control group were injected intramerdally with physiological saline and
decapitated after 24h. The first experimental grawgs decapitated after 24h, the second
experimental group was decapitated after two weéhes, third experimental group was
decapitated after four weeks, the fourth experimegtoup was decapitated after eight
weeks. Total number of animals was n=25. The lefehlbumin was measured using
a spectrophotometer UV-VIS Merck "Genesys 10UV"abgorbance at 578nm with the Bio-
La Test (Albu L 500).

Normality of decomposition was checked with the @lmWilk test. To determine the
differences between the groups ANOVA test was u3ég. homogeneity of variance was
calculated using Levene's test at a significaneel lg<0.05.

We observed a linear increase in the level of alnumeach experimental group compared to

the control k, 21=344,80, p=0. The studies showed an increase itette of albumin in all
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experimental groups. The largest increase was wdddan the fourth experimental group

decapitated after eight weeks of the experimertiudlin has sulfhydryl groups and they can
perform the functions of antioxidants (Miller anelddzejczak, 2001). They can be engaged
during oxidative stress. On the other hand albumpiay a role of the amino-acids reserve

(Nicholson et al., 2000). Significant correlatiai®w the figure 1.

500
abcdt

400
300

= acde bde ace abde
3 200
0

K24h ACR24h  ACR 2weeks ACR 4weeks ACR 8weeks
dose/time

Figure 1.The level of albumin [pg/g ] in testesnite after acrylamide injection

a,b,c,d,e — The significant level p<0,05

Thus the increase in the concentration of aloumithe testes of mice may indicate elevated
demand for protein substrates and may expresgtation/repair processes.
Oxidative stress induced by free radicals and xemics such as acrylamide functional

proteins may be damaged thereby triggering theeproéserves, which are albumin.
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Abstract

The purpose of the study was to explore the infteeaf mMTOR inhibitor on astrocytes

activity in various glucose conditioms vitro. Rat primary cortical astrocytes were incubated
for 24 hours in medium with different concentrasoaf glucose and mTOR inhibitor -

rapamycin. Concentration of IL-6 and BDNF in thetete medium were estimated by

ELISA test. Levels of both parameters were sigaiiity increased in the medium with

higher concentration of glucose than in controlugwhile addition rapamycin significantly

reduced concentration of IL-6 and BDNF. The changk astrocytes activities showed a
modulating effect of mTOR inhibitor depending also the glucose conditions. Astrocytes
are cells that are able to react in response tplpral glucose abnormalities and their
biochemical features are related to mTOR pathway.

Introduction

Astrocytes are the main homeostatic cells of th#raknervous system and play a wide role
in physiology and pathology of the CNS (Verkratgiyal., 2013). Astrocytes exert a number
of important functions during development and agpaat of tripartite synapse regulate
synaptic transmission through releasing active mués, including glutamate, ATP, GABA,
D-serine (Perea et al., 2009; Sofroniev & Vint&@10). Strong evidence, particularly from
studies on cell culture, suggests also astrocglesm regulating BBB properties (Perea et al.,
2009). Neurosupportive role of astrocytesay be changed by contribution to an
inflammatory cascade (Ong et al.,, 2013). Reactsteoaytes are capable of producing a
variety pro-inflammatory mediators, including inekin-6 (IL-6), interleukin-g (IL-1 B),
tumor necrosis factar- (TNF- o) and neurotrophic factor like brain-derived netsphic
factor (BDNF) (Lisi et al., 2011). Astrocytes aetiion has been implicated in the
pathogenesis of several neurological conditionghsas neurodegenerative diseases e.g.
Alzheimer’s disease (AD) (Verkratsky et al., 201i&jection, trauma or ischemia (Lisi et al.,
2011). The latest results confirm also a deleterimle of activated astrocytes in conditions
related to impaired glucose and insulin statesq(leiaal., 2011). Strong reaction of astrocytes

was observed in streptozotocin-induced type 1 tilab&t (Coleman et al., 2004).
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One of several kinases modulating astrocytes #&gtid mTOR (mammalian target of
rapamycin) belonging to a large family of serinegtinine kinases. It is involved in
maintaining cell homeostasis by controlling thense@iption, translation, autophagy,
proliferation and coordinating the catabolic andataolic processes (Kapahi et al., 2010;
Sengupta et al., 2010). Kinase functions as a\tataubunit in two different complexes:
MTORC1 and mTORC2 (Kapahi et al.,, 2010). The masiely used inhibitor of mMTOR
pathway bothin vivo andin vitro is rapamycin - a drug belonging to macrolide greunol
revealing anticancer and immunosuppressive actjipor et al., 2010).

Due to the broad spectrum of action mTOR kinaseldg®me an important target of the
research in the last decade. Impaired activity ofOR is mentioned as one of the
pathological factor in the development of neurodegative diseases (Perycz et al., 2007),
associated with metabolic disorders (de la Mont&V&nds, 2008; Carvalho et al., 2013).
Although numerous studies have been done aboutemée of the mTOR inhibitor on
functions of neurons (Cao & Obrietan, 2010), theeatfof this drug on the most frequently
occurring cells in the central nervous system (CN&¥trocytes has not been so far fully
understood.

In our experiment we studied the changes of th®ages activity based on concentration of
IL-6 and BDNF after exposure to the mTOR kinasehiibr and different concentration of

glucose inn vitro conditions.

Material and Methods

The study was performed on primary cortical acttesyrom fetal Sprague-Dawley rats (Life
Technologies, Invitrogen, Poland). The first stdpth®e experiment was the multiplicative
growth of astrocytes for 14 days. Cell were seeded® x 1dcell/cnf. Cultures were
successfully grown in 25chflasks to 100% confluence in 85% Dulbecco’s MatifiEagle
Medium containing 4.5g/L glucose and 15% fetal beviserum (Life Technologies,
Invitrogen, Poland). Standard physical growth ctiads for rat primary cortical astrocytes
(37°C in a humidified atmosphere of 5% £®air) were used. Medium was changed every 4
days. The next stage of the experiment was 24 hoaubation of the cells in four different
mediums: CONTROL (normoglycemic: 22.5mM of glucgsdl (45mM of glucose) and
H2 (67.5mM of glucose) with supplementation of 1{RIL) and 10nM (R2) of rapamycin.

Glucose and rapamycin used in cell culture wemnfg&gma-Aldrich (Poland).
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Culture medium was collected and IL-6 and BDNF emiations were estimated by
commercial enzyme-linked immunosorbent assay acuptd the manufacturer’s instruction

(Sigma-Aldrich, Poland; BDNF Emax ImmunoAssay Syst€romega, USA).

The results were expressed as means + standaratidasi (SD). Comparisons of the group
means were made using ANOVA followed by Tukey'stdgusc test(PQStat 1.4.6 Program,

Poland).P<0.05 and”<0.01 were considered statistically significant.

Results

IL6 [podnl]

CONTROL Hi H2 Rl R2 HAR1 HIR2 HIRI HIRZ

Figure 1. Concentration of IL-6 after 24 hours ibation in control (22.5 mM), H1 (45 mM) and H2 (M)
glucose conditions and with supplementation of 1) and 10nM (R2) of rapamycin, and supplementatio
rapamycin to H1 and H2 medium (X+SD, values witffiedent superscript letters differ significant®<0.05).

120,00

100,

BONF [podnl]

CONTROL Hi HE Rl Rz H1R1 H1R2 HER1 HIRz

Figure 2. Concentration of BDNF after 24 hours lmation in control (22.5 mM), H1 (45 mM) and H2 (67.

mM) glucose conditions and with supplementation lofM (R1) and 10nM (R2) of rapamycin, and
supplementation of rapamycin to H1 and H2 mediumSR, values with different superscript letters eliff

significantly,P<0.01).

Both concentration of glucose in medium signifitamcreased the level of IL-6 compare to
control (H1:2.45+0.39 and H2:1.35+0.14 vs. 0.3750fg/ml, P<0.05). Higher dose of
rapamycin decreased the medium level of IL-6 fro@780.05 pg/ml to 0.06+0.01 pg/ml
(P<0.05). Addition of rapamycin to H1 and H2 mediutteauated effect of glucose and the

level of IL-6 was almost reduced to the value obséiin control group.
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Addition of glucose, independently of dose, sigrafitly increased the secretion of BDNF
(H1:89.99+12.63 and H2:87.28+10.49  vs. 55.32+9.65 g/mp P<0.01).

BDNF concentration was significantly lower only R2 group (35.42+7.05 pg/ml vs.
55.32+9.65 pg/ml) and addition rapamycin to H1 aA& mediums reduced BDNF

concentration to the control value.

Discussion and conclusions

The results of our pilot investigations emphasigerole of astrocytes as cells responsible for
maintenanceghe energy homeostasis in the central nervous myatel suggested that their
neuroprotective effects are dependent on the activimTOR kinase.

MTOR kinase is one of the most important factot fherticipates in the regulation of the
processes contributing to the nervous system ploggiaand pathology e.g. by controlling
protein translation, autophagy and microtubule dyica (Verkratsky

et al., 2013). Changed mTOR activity has been tedan many CNS diseases (Perycz et al.,
2007).

Ramapycin is a perfect agent that can decreasé ¢éve-6 which only emphasizes its
immunosuppressive features and mTOR role in immaystem (Soliman, 2013) what we
also noted in ours investigations (Fig. 1.). ILs6thought to be a major mediator of chronic
inflammation associated with aging and aging-relatseasesncluding Alzheimer disease
(Bhat et al., 2012). Level of this cytokine is ieased in the CNS of AD patients andvitro
studies have confirmed that exposure of astrocyte&fi peptides triggers senescence and
that senescent astrocytes produce high quantitiks@®(Glass et al., 2010).

Ourresults suggested that although in the many pagie@bCNS states higher concentration
of IL-6 is the main factor of neurodegenerationpur case increased level of this cytokine
might be a neuroprotective factor in hyperglycerii@e also suggested that in short period of
time IL-6 can positively stimulate production aretretion of BDNF similarly to other pro-
inflammatory cytokines. Prevoius results indicdttattsome pro-inflammatory molecules like
TNF-a, associated to various pathological conditions Gapable to stimulate rat primary
astrocytes by inducing the expression of BDNF é&Sethal. 2006).

The brain-derived neurotrophic factor (BDNF) belsiig neurotrophin family and is the most
extensively widespread trophic factor in the bréifcAllister et al. 1999). BDNF is an
important modulator of neuronal function and suali\An enhanced expression of BDNF in

the CNS after various injures suggests its neuteptive role (Saha et al. 2006).
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Concentration of astrocytes BDNF can be up-regdlateesponse to several neuroprotective
agents (Cardile et al. 2003).

We observed that hyperglycemic conditions in thertstperiod of time can stimulate
neurosupportive mechanism by increasing secrefid@DiNF (Fig. 2.). Our findings seem to
be consistent with previous results, in which tfie@cy of BDNF in regulating glucose and
energy metabolism were confirmed. Intraperivetacubnd peripheral administration of
BDNF revealed hypoglycemic feature of this neunotio and reduced both food intake and
blood glucose, improved hyperglycemia and insudisistance in db/db mice (Nakagawa et
al. 2002). We suggest that elevated level of glacmmuses an increase in the synthesis and
secretion of BDNF which is one of the first meclsamithat protects cells against high
glucose level. It was confirmed that the increassldof dementia in diabetes mellitus type Il
and obesity could be linked to chronic hyperglyaenperipheral insulin resistance, oxidative
stress and increased production of pro-inflamnyatgtokineSce ia monte & wands 2008).

Our study revealed that mTOR kinase is a potertbfaghich can modulate the activity of
astrocytes particularly in glycemic abnormalitid3ecreased activity of this kinase has
positive influence on CNS functions. RapamycingasTOR ihibitor, kept concentration of
IL-6 at the control level during glycemic abnornial (Fig. 2.) what may help to maintain
homeostatic conditions. A similar response of BDéter addition rapamycin was observed
in impaired glucose conditions, although inhibitioh mTOR in normoglycemia caused
decrease in BDNF concentration. It is known thah@&urons BDNF induced activation of
MTOR what is essential for the upregulation of lqgmatein synthesis in neuronal dendrites
(Takei et al. 2004). We suggested that mTOR kinzsthway may influence activity of
astroglia through modulating BDNF synthesis andetem.

The data showed a significant modulating effect fiEOR inhibition on the activity of
astrocytes. Glial cells may be a good therapeuatiget in preventing the development of

neurodegeneration by using an appropriate coretenrirof mTOR inhibitor.
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Abstract

The aim of the study was to investigate the loadiiin of MMP-7, MMP-9, and TIMP-3 in
the rabbit ovary. Adult female rabbits of meat IM81 (n=5) were used in the experiment.
Immunohistochemical analysis revealed the presefiddMP-7 and TIMP-3 in the zona
pellucida, basement membrane, theca interna amihovsétroma. Immunostaining for MMP-

9 was found predominantly in the zona pellucida astloma. The intensity of
immunopositive reaction for examined members of NP system depended on the stage
of follicle development and regression. The reswdtggest that the MMP system by
reorganizing the extracellular matrix, particulatlye basement membrane, may regulate

follicular development and atresia in the rabbgv

Introduction

Numerous studies have established that the matetalloproteinases (MMPs) are key
enzymes involved in the control of extracellulartnxa(ECM) turnover during tissue growth,
morphogenesis and regression (Curry et Osteen,; 2008t Werb, 2000; Kessenbrock et al.,
2010). The architectural features and substratéengmece categorize the MMP family
members into classes, i.e. the collagenases (MM#MPR-8, MMP-13), gelatinases (MMP-
2, MMP-9), stromelysins (MMP-3, MMP-10, MMP-11), tmfsins (MMP-7, MMP-26),
membrane type MMPs (MT-MMP-1,-2,-3,-4,-5,-6), antthey less characterized members
(Page-McCaw et al., 2007). The gelatinases, stiysims and matrilysins are capable of
degrading major constituents of basement membranelsiding type IV collagen, laminin
and fibronectin (Stamenkovic, 2003).

The site and the extent of ECM remodeling depentheriocal balance between the MMPs
and their associated endogenous inhibitors sudiversderived a2-macrroglobulin and the
tissue inhibitors of metalloproteinases (TIMPs) ¢phy, 2008). TIMP-1, -2, -3, and -4 act
selectively on different MMPs. Thus, the activitfy MMPs can be regulated at multiple
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levels: gene expression, conversion from zymogeactive enzyme, and, eventually, the
presence of specific inhibitors.

The MMP system has been revealed to play critigi@ in reproductive functions in humans
and diverse animal species (Gabler et al., 200iLgBal., 2005, Léniak et Hrabia, 2012). It
has been postulated to regulate dynamical strdctivanges that occur in the ovary and
uterus. In addition, the expression of MMPs in ogjorctive tissues has been reported to be
cell-, tissue- and reproductive cycle-dependentrrfCat Osteen, 2003; Goffin et al., 2003).
Although, the participation of MMP family members rieproductive functions was strongly
suggested the information regarding localizatiorthef MMPs and TIMPs in the ovary is
scarce. In the rabbit ovary only localization of MW was reported (Tadakuma et al., 1993).
Therefore, the aim of our study was to determireitimunolocalization of MMP-7, MMP-9

and TIMP-3 in the ovary of mature rabbits.

Materials and methods

Adult female rabbits (n = 5) of meat line M91 (ag40 days) were housed in individual flat-
deck wire cages under a constant photoperiod ofof2tay-light, the temperature 2024
and humidity 55 *+ 10 %. Institutional and natiogaidelines for the care and use of animals
were followed, and all experimental procedures wapproved by the State Veterinary and
Food Institute of Slovak Republic, no. 3398/11-&ahd ethics committee. Immediately
after slaughter, the ovaries were fixed in freshhgpared 4% (v/v) buffered formalin,
processed and embedded in paraffin wax. Tissuegssavere examined for MMP-7, MMP-
9, and TIMP-3 localization.

Ovarian sections (am thick) were deparaffinized in xylene, rehydrate@thanol and rinsed
with water. Endogenous peroxidase activity was k#dcwith 0.5% HO, in methanol. After
washing with water, slides were heated in citriéfdaru(pH 6.0, 78C, 20 min). Nonspecific
binding was blocked using 5% (v/v) normal goat sein TBST buffer (Tris buffer saline +
0.1% Tween 20, RT, 10 min). Slides were incubateer might (4C) with specific rabbit
anti-MMP-7 (Santa Cruz Biotechnology), anti-MMP-8btam) or anti-TIMP-3 (Abcam)
antibody at 1:100 dilution. Then ovarian sectioresewvashed with TBS and incubated with
biotinylated goat anti-rabbit antibody (40 min,ufibn 1:200) followed by Vectastain ABC
kit (30 min). Color reaction was developed withrdiaobenzidine (DAB) and slides were

analyzed under a light microscope (Jena Zeiss, @gyjn
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Results
Immunoreactivity for MMP-7

Rabbit ovaries demonstrated immunoreactivity for RHW1 mainly in the zona pellucida,
basement membrane and theca interna of developlhigds as well as in the connective
tissue of stroma between follicles and interstitialls (Fig. 1, A and B). In the primary and
secondary follicles, MMP-7 protein was at backgibuavels in the granulosa cells but
substantially increased in tertiary follicles (Fif. C). Atretic follicles, exhibited MMP-7
expression primarily in the basement membrane,atheterna, and the remnant of zona
pellucida (Fig. 1, D and E).

Figure 1. Immunolocalization of MMP-7, -9 and TINEAn the rabbit ovary. Representative photomicrpgsa
of growing follicles scattered within the stroma, @, C, F, G, H, K, L and M) and degenerating atrfdllicles
(D, E, I, 3, N, and O). Thin arrows indicate zomdlyrida (A, B, F, G, K, and L) or granulosa c€ls H, and

M). Thick arrows indicate basement membrane ancktierna (D, E, I, J, N, and O). Scale bar regres50

um.

Immunoreactivity for MMP-9

Immunoreactivity of MMP-9 protein was observedhe stroma and zona pellucida (Fig. 1, F
and G). Expression of MMP-9 in the granulosa aretdhcells of developing follicles was
low and approximated background levels. Howeveteihary follicles, MMP-9 was detected

in granulosa layer in considerable amount (Fig.H), In atretic follicles, MMP-9 was
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localized mainly to the basement membrane and tlagea, as well as the remnant of zona
pellucida (Fig. 1, I and)J
Immunoreactivity for TIMP-3

TIMP-3 was detected in the zona pellucida, basemenhbrane, theca interna, and stroma
(Fig. 1, K and L), with low to undetectable amoimgranulosa layer, which increased as the
follicle matured (Fig. 1, M). Immunopositivity fofIMP-3 was also found in the remnant of
zona pellucida, basement membrane and theca imtéateetic follicles (Fig. 1, N and O).

Discussion

The current study is the first showing immunohis@mical localization of MMP-7, -9 and
TIMP-3 in the rabbit ovary. The MMP-7 was localizeeedominately in the theca layer of
follicles, an area that undergoes reconstructiamduollicular growth. Negligible amount of
matrilysin was present in the granulosa layer afwgng follicles followed by substantial
increase as the follicle matured. These resultsraliee with observations by Chaffin et al.
(1999) that reported relatively low abundance of RHY1 mRNA in periovulatory granulosa
cells of the monkey, that increased after hCG adhtmation, suggesting a regulatory role of
progesterone in MMP-7 mRNA expression. In our studymunolocalization of matrilysin
was also found in the basement membrane of afis@licles, and markedly increased at the
latter stages of follicular atresia. Taking int@@gnt recent studies, that confirmed changes in
the content of particular components of the basémmambrane of atretic follicles, such as
nidogen-2 (Hatzirodos et al. 2014), and lamininen(Wezel et al., 1998), MMP-7 may be
one of the players in the eventual regressionefthetic follicles. Moreover, MMP-7 may be
involved in the induction of cell apoptosis, by thkeavage of ligands or receptors that
transduce proapoptotic signals, as apoptosis isvael to be the major process of cell death
occurring in the atretic follicles (Yang et Rajareatran, 2000; Rodgers et Irving-Rodgers,
2010), and interaction between MMP-7 and Fas ligaaslbeen documented (Mitsiades et al.,
2001).

Follicles rest in an extracellular environment @flagen, laminin, and fibronectin, major
substrates for MMPs, and correlative data implithéeeMMP system in the follicular growth.
For example, Bagavandoss (1998) noted that MMP+8unostaining elevated at the latter
stages of follicular development in the rat ovdmgmunoreactive MMP-9 was absent in the
neonatal rat ovary during early follicular growthiter stimulation of follicular growth with

equine chorionic gonadotropin (eCG), gelatinase & Wound in the thecal and interstitial
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tissue (Bagavandoss, 1998). Localization of MMPR#nhdgcripts after eCG administration
revealed MMP-9 mRNA in the theca layer as well mghe stroma. Accordingly, present
findings demonstrate strong immunoreactivity folagease-B in the rabbit ovarian stroma,
but on the other hand, very weak staining in thé efadeveloping follicles. Additionally, our
research showed presence of MMP-9 protein in thea zeellucida, which separates the
oocyte from the follicular cells. This prominentyéa is rich in polysaccharides and is
believed to be elaborated by both oocyte and fdhic cells. It persists even after the
degradation of the oocyte during atresia of thiclel Of particular interest is the finding that
MMP-9 was immunolocalized in atretic follicles. Slanly, Huet et al. (1998), reported
elevated activity of MMP-9 in ovine atretic folles following hypophysectomy. It is
suggested that proteolytic enzymes such as MMP- famlitate the basement membrane
breakdown characteristic of the latter stages refs#.

Localization of MMPs and TIMPs during follicularawth and atresia corresponds with sites
that must be remodeled as the follicle grows agdesses. We found strong immunostaining
for TIMP-3 in the stroma, basement membrane andatl@erna of the secondary follicles,
whereas in the granulosa cells TIMP-3 appearedeitiaty follicles. The results are in
agreement with the observations by Curry et al0{20n the rat ovary. Authors revealed that
TIMP-3 mRNA was present in the granulosa layerestain follicles but it was absent in the
granulosa cells of adjacent follicles. What is maaathors reported that with continued
follicular development, TIMP-3 mRNA became highlypeessed in the granulosa cells of
healthy preovulatory follicles. The results obtaine the present investigation has also
reveled the presence of TIMP-3 in the atretic ¢ of the rabbit ovary, what may suggest
the indirect involvement of TIMP-3 in the folliculatresia by mediating MMP action or
direct action including the induction of apoptosis.

In conclusion, present results indicate that MMBtey by reorganizing the extracellular
matrix, particularly the basement membrane, mawledg follicular development and atresia
in the rabbit ovary.
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Abstract

Our objective was to evaluate the effect of bisghén(BPA) at doses - 1, 10, 100 and 200
pg/mL dissolved in 1% ethanol on the spermatozotlitgcand viability. The spermatozoa
motility was determined by CASA (Computer Assistemen Analyzer) system using the
Sperm Vision program. The viability of the cells exposed to BRAs evaluated by the
metabolic activity (MTT) assay after 6 h of vitro cultivation. The initial spermatozoa
motility (O h) showed decreased value in all dosésbisphenol A and the significant
differences P<0.001) were observed between the groups 100 ahgi@OnL of BPA and the
control group. The highest concentrations of bisioh@ also decreased spermatozoa motility
significantly (P<0.001) after 2 h oin vitro cultivation. After 4 h ofin vitro cultivation was
determined significant decreasdek(.001) in all experimental groups containing BAAe
viability of bovine spermatozoa detected by the MTyiotoxicity assay was slightly
increased at the lowest dose of bisphenol A (1 y/mhe lowest survival of bovine
spermatozoa was determined and significant diffe¢e@<0.001) was found out only after
the addition of 200 pug/mL of BPA. In conclusiometresults from our experiments
suggested the toxic effects of bispehnol A in tighést doses on motility and viability of

bovine spermatozoa.

Introduction

The toxic effect of various environmental contamitsaon male reproductive system such as
heavy metals — copper (Xu et al., 1985; Skandhaah.,e1992; Eidi et al., 2010;#azicka et
al., 20013), lead and cadmium (Patra et al., 199nandez-Ochoa, 2005; Arabi and
Mohammadpour, 2006; Tvrda et al., 20013) or indaisthemicals such as alkylphenols
(Nimrod and Benson, 1996; Nagao, et al. 2001; Gamgy Han, 2006; Uguz et al., 2009;
Lukatova et al., 2012; Lukac et al., 2013) were found.

Bisphenol A, one of the environmental contaminarssd in the manufacture of plastics and
other products, is released largely into the emvitent (Olea et al., 1996). The majority of

studies on BPA have focused on their endocrineugisrg and potential adverse effects on
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the developing reproductive system. Accumulationb@phenol A in male reproductive
organs has some clinical implications since exposutow doses of bisphenol A during fetal
live has been shown to decrease the efficiencyefrsatozoa production in the offspring of
male mice. Maternal exposure to bisphenol A at 242kg body weight in CF-1 mice
reduced the efficiency of sperm production, de@daspididymal weight and increased the
weights of preputial and prostate glands (vom Sdaél., 1998; Sakagami et al., 1999;
Takahashi and Oishi, 2001).

The objective of this study was to determine thfeatfof various concentrations of BPA

during time periods (0 h, 2 h and 4 h) on the rigtdnd viability of bovine spermatozoa.

Material and methods

Eight bovine semen samples were obtained from auheleding bulls (Slovak Biological
Services, Nitra, Slovakia). Spermatozoa were in@mdavith various concentrations of
bisphenol A (BPA; Sigma-Aldrich, Bratislava, Slovakdissolved in 1% ethanol (Sigma-
Aldrich, Bratislava, Slovakia) (group 1; 10; 1000@pug/mL of BPA). The control (Ctrl)
group cultured with physiological saline solutiangdium without BPA) was compared to
the experimental groups (exposed to different cotmagons of BPA). Positive control group
(P Ctrl) was cultured with 1% ethanol. Spermatozege cultivated in the laboratory at room
temperature (22-25°C).

The motility analysis was carried out using a CAGomputer Assisted Semen Analyzer)
system — SpermVisidl{ program (MiniTib, Tiefenbach, Germany) with the Olympus BX 51
microscope (Olympus, Tokyo, Japan) at cultivatiomes O h, 2 h and 4 h.Each sample was
placed into the Makler Counting Chamber (deph 1Q efi-Medical Instruments, Haifa,
Izrael) and percentage of motile spermatozoa (it 5 um/s; MOT) was evaluated. This
study was performed in eight replicates at eachceatnation (n = 8). At least 1000
spermatozoa were analyzed in each sample.

The viability of the cells exposed to BRA vitro was evaluated by the metabolic activity
(MTT) assay (Mosmann et al., 1983). This coloringcetrssay measures the conversion of
a yellow water-soluble tetrazolium salt (3-(4,5-éiylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide (MTT) to purple formazan particles by mhoadrial succinate dehydrogenase of
intact mitochondria of living cells. The amount oformazan was measured
spectrophotometrically. In brief, the cultured 30X cells/mL in 96-well plates (NUNC,
Denmark) were stained with MTT tetrazolium saltg{8a, St. Louis, USA). MTT was
dissolved in PBS (Dulbecco’s Phosphate Buffer al8igma, St. Louis, USA) at 5 mg/mL
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and added to the cells (in 20 puL per well). Aftes b of incubation (37°C), the cells and the
formazan crystals were dissolved in 80 pL of isparml (2-propanol, p.a. CentralChem,
Bratislava, Slovakia). Optical density was detemdirat a measuring wavelength of 570 nm
against 620 nm as reference by a microplate ELIS&der (Multiscan FC, ThermoFisher
Scientific, Finland). The data were expressed ntgr@age of control (i.e., optical density of
formazan from cells not exposed to BPA).

Obtained data were statistically analyzed usingpRigram GraphPad Prism 3.02 (GraphPad
Software Incorporated, San Diego, California, USA)ne-way analysis of variance
(ANOVA) and the Dunnett’s multiple comparison testre used for statistical evaluations.
The level of significance was set at **®€0.001); ** (P<0.01) and * P<0.05).

Results and Discussion

Evaluation of bovine spermatozoa motility

The initial spermatozoa motility (0 h) showed desed value in all doses of bisphenol A
(BPA) in comparison to the control group without BPA. Tkgnificant differences
(P<0.001) were observed between the groups contathidnighest doses of BPA (100 and
200 pg/mL) and the control group without BPA (7@&3and 42.00% versus 92.30%). No
significant difference was found out between pusittontrol group and control group. The
results are presented in the Table 1. The highesicentrations of BPA decreased
spermatozoa motility significantly?&0.001) also after 2 h ah vitro cultivation (48.16% and
5.82% in comparison to 87.49%). In this time, itsaund out slightly increased of motility
at the dose 1 pg/mL compared to the control gr&ip7{7% versus 87.49%). After 4 hiof
vitro cultivation was determined significant decreaded0(001) in all experimental groups
containing BPA (1; 10; 100 and 200 pg/mL) (73.41P5;39%; 25.20% and 1.27% versus
84.65%).
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Table 1. Bovine spermatozoa motility exposed tphésiol A during several time periods.

Groups Ctrl PCtrl 1 10 100 200
pg/mL of bisphenol A

Time O

X 92.30 91.71 91.32 88.11 70’53 42.00"

minimum  82.55 81.81 82.92 79.48 43.33 2.77
maximum 98.73 98.30 98.50 96.96 83.33 70.39

S.D. 4.01 3.46 3.29 4.29 10.82 21.63
CV (%) 4.34 3.77 361 4.87 15.34 51.50
Time 2

X 87.49 87.77 86.25 83.45 4846 5.82%

minimum  69.69 66.66 72.72 61.66 12.82 0.0
maximum  97.26 96.77 97.22 92.85 78.72 18.18

S.D. 6.55 6.12 5.57 6.31 22.72 5.79
CV (%) 7.49 6.97 6.45 7.56 47.17 99.57
Time 4

X 84.65 81.75 7341 7539 25200 1.274
minimum  72.50 67.85 42.42 41.17 0.0 0.0
maximum  96.29 94.11  90.00 89.65 59.09 10.52
S.D. 4.21 5.68 10.45 8.75 19.91 2.63

CV (%) 4.97 6.95 14.23 11.61 79.02 206.22
Legend: x — mean, SD — standard deviation, CV (¥defficient of variation

AP<0.001:P<0.01:°P<0.05

Evaluation of bovine spermatozoa viability

The viability of bovine spermatozoa detected by BWET cytotoxicity assay was slightly
increased at the lowest dose of bisphenol A (1 up/mhile the doses 10, 100 and 200
pa/mL had the negative effect on the cell viabidifier 6 h ofin vitro cultivation. The lowest
survival of bovine spermatozoa was determined agdifcant difference P<0.001) was
found out only after the addition of 200 pg/mL d®A.

MTT assay

150+

100+

570 - 620 nm)

optical density % (A
g

cul pPcul 1 10 100 200
Hg/mL
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Figure 4. Effect of various concentrations of bispbl A dissolved in 1% ethanol on the viability hdvine
spermatozoa after 6 h. Legend: Each bar represeatsean (+ SD) optical density € 570 - 620 nm) as

percent of controls, which represented 100%. Thel lef significance was set at P<0.001.

The majority ofin vivo andin vitro experiments on BPA have focused on their endocrine
disrupting and potential adverse effects on theslbging reproductive system. It was found
out that environmental relevant doses of BPA imneedahe prostate—weight in mice (Nagel et
al., 1998) and decreased in daily spermatozoa ptimiuin mice (vom Saal et al., 1998;
Nakahashi et al., 2001). Chitra et al. (2003) adstrated orally BPA to male rats at the dose
levels of 0.2, 2 and 20 pg/kg body weight per a fitay45 days and found out that BPA
significantly decreased weights of the testis gudidymis. Administration of bisphenol A at
various doses decreased the epididymal spermatoathity and spermatozoa count in dose-
dependent manner.

There are few studies examining the effects of BiPAspermatozoa im vitro conditions,
therefore we can compare the impact of BPA androémelocrine disruptors where the
experiments were carried aatvitro. For example study of Uguz et al. (2009), thatneixad
the effect of nonylphenol (NP) (1, 10, 100, 250 &t pug/mL) and found out that the
highest doses of NP were highly detrimental forihtytof rat epididymal spermatozoa. Our
experiment confirms these findings for the highdistes of BPA. Another study Lukacova et
al. (2013) presents similar results for the dodesctylphenol (OP) — 100 and 200 pg/mL)

added in the same concentrations to bovine spenoato

Conclusion

Reproductive system influences many environmemtaicants that can enter humans and
animals through food, drinking water, air and skontact and present the serious risk the
health and reproduction. One of these chemicaldbisphenol A that can cause the
abnormalities in male reproduction. The resultsawmi®d from ouiin vitro study confirm that
the doses 100 and 200 pg/mL of bisphenol A haved#temental effect on spermatozoa
motility during short-term cultivation. Bisphenol id these doses is also able to decreased

viability of spermatozoa after 6 h of vitro cultivation.
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Abstract

The aim of this study was to analyze the impactbofly weight of turkey males on
spermatozoa motility parameters duringitro cultivation at 5°C. Turkey toms were selected
for weight at 18 weeks of age and divided into tgroups. The first heavier group was
marked as white (W) and the second lighter grous wearked as blue (B). Individual
motility parameters were recorded at two time mgid and 30 minutes. Each sample was
evaluated using the Computer Assisted Semen Ama{&SA) system. In all spermatozoa
motility parameters (MOT, PRO, VCL, DAP) similar tigher values were founded in
lighter group B compared to heavier group W in haoties (0 and 30 minutes). Body weight

has no significant effect on spermatozoa maotility.

Keywords: turkey, weight, spermatozoa, motility, CASA

Introduction

At a global scale, modern turkey breeding industrynanifesting prosperity. The turkey is
becoming more and more preferred source for poutiegt production (Oblakova, 2007). In
heavy broiler breeder males, the decline in repctdn is considered a multifactorial
problem. It is influenced by numerous factors idahg hormonal levels, the development of
testicular tissue, behaviour, locomotion (mobility)d physical body composition (Fragoso et
al., 2013). The body weight of the roosters affebts fertility values (Hocking and Duff,
1989).This one effect wasonfirmed by a study Haunshi et al. (2012). Initlesearch two
chicken breeds were evaluated. Aseel breed withifgigntly (P<0.001) higher body weight,
absolute and relative testes weights had signifigamgher semen volume {©.05) and
spermatozoa motility @.01) as compared to Kadaknath. Also Mohan et 20171)
confirmed a fact, that in heavier chicken breedghdr semen volume and spermatozoa
concentration were detected. Animals with a lowbagight often have underdeveloped
testes and are considered subfertile from the paiat certain threshold (Ross, 2004). The

relationship between body weight and testicularanaas observed by Pizzari et al. (2004).
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Body weight is one of the important economic tréiiswunshi et al., 2012). The aim of this
study was to analyze the influence of body weidghtudkey males on spermatozoa motility

parameters durinigp vitro cultivation at 5°C.

Material and methods

Biological material

In this study semen was obtained by penal massagitiee turkeys of the line Big 6 (BUT —
British United Turkeys Ltd., Chester, United Kingapand divided into two groups. Turkey
males were selected for weight at 18 weeks of &lge first group of the average weight 19.7
kg was marked as white (W). In this group the lgFsivth potential was supposed. The
second group from individuals about 2.5 kg lightiean group W was composed. It was
marked as blue (B). Semen samples were a mixtusewdral groups of identical individual
turkeys(n = 5).

Sample preparation

Semen was diluted in a ratio of 1 part of semen Bd@ parts of physiological solution
(Sodium chloride 0.9% Braun, B. Braun Melsungen A&lsungen, Germany). The letter
corresponding of turkey weight group: W — White d@d Blue. Samples were cultured at
5°C and recorded at two time periods: 0 and 30 taguThe experiment was realized in 8
replicates.

Analytical method

Each of thus prepared samples was evaluated us@gnguter Assisted Semen Analyzer
(CASA) system — Sperm Vision (Minitub, Tiefenbacthermany) equipped with a
microscope (Olympus BX 51, Japan) to assess thengp@zoa motility. Each sample was
placed into Makler Counting Chamber (depth,if, Sefi—-Medical Instruments, Germany).
In our study the following parameters were evaldate¢otal motile spermatozoa (MOT) [%],
progressively motile spermatozoa (PRO) [%], distaraverage path (DAP) [um] and
curvilinear velocity (VCL) [um.d] in two time periods.

Statistical analysis

Obtained data were statistically analyzed usingpP&ram Excel and a statistics package
GraphPad 5 using t-—test. Statistical significawes indicated by p values of less than 0.05;
0.01 and 0.001.
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Results

The resulting values of spermatozoa motility anogpessive motility are presented in Figure
1. There were no significant differences in matiind progressive motility between heavier
group (W) and lighter group (B) at time O minuteftek 30 minutes of cultivation
spermatozoa motility values was statistically digant (p<0.01) lower in group W. Similar
result in progressive motility was observed. Anelyd velocity curved line (VCL) between
samples W and B revealed no significant differenaestime 30 minutes (Figure 2).
Significantly lower values (p<0.01) showed groupcdmpared to lighter group B at time 0
minutes. Analyzing the distance average path (Dag)vell as VCL very equal values were
founded (Figure 3). At time 0 minutes significantiyver values (p<0.01) in heavier group W
than in group B were detected. After 30 minutesuifivation in both samples similar values

were reported.
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Figure 1. Spermatozoa motility (MOT) and progressiwtility (PRO) in turkey (n=40) in different wéity
groups (Group W& 19.70 kg; group B 17.20 kg) at different times (0 and 30 minutegnficant differences
*p<0.05; **p<0.01; **p<0.001.

Relationships between fertility and some parameiersnale broiler breeders (body and
testicular weight, histology and immunohistochemgisof testes, spermatogenesis and
hormonal levels) was the aim of Fragoso et al. 820dtudy. There was a significant

difference in spermatozoa production between thmwps of roosters at age 55 weeks.

Males in the overweight category had an averageymtion of 7600 x 1t while the males in
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the underweight category produced an average 06 28A¢" spermatozoa per gram of
testicular tissue.
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Figure 2. Velocity curved line (ipm.s?) in turkey (n=40) in different weight groups (GmB < 17.20 kg;
group W= 19.70 kg) at different times (0 and 30 minutegn8icant differences *p<0.05; **p<0.01;
***p<0.001.
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Figure 3. Distance average path{im) in turkey (n=40) in different weight groups (GmB< 17.20 kg; group
W >19.70 kg) at different times (0 and 30 minutegnBicant differences *p<0.05; **p<0.01; ***p<0.00
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Froman and Feltmann (1998) were compared spernmatommphology, fertilizing ability,

and ATP content between phenotypes. Fertility greirmatozoa ATP content differed (p <
0.001) between phenotypes, whereas sperm morphalogyot (p > 0.05). Neither body
weight nor the combined weight of the testes wasetated with sperm mobility (r = -0.02

and 0.01, respectively).

Conclusion

The body weight and its influence on selected sptoroa parameters were assessed in this
study. In all parameters (motility, progressive ititgt velocity curved line and distance
average path) were founded similar or higher valndigyhter group B compared to heavier
group W in both times of cultivation (0 and 30 ntes). As a result, this leads us to the
conclusion, that heavier body weight of monitoredlanturkeys no significant effect on

spermatozoa motility was detected.
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Abstract

The aim of the study was to evaluate the effecthef season on incidence of footpad
dermatitis in broiler chicken. Ross 308 and Cobb Bgbrids were used in this experiment.
This monitoring was performed in two houses ondhmme farms. Broilers on the both farms
were it the same age and were fattened in the same The incidence of footpad dermatitis
was evaluated in 8 batches. The evaluation wasumbed throughout the year. Temperature
and humidity of litter were observed in the fourtleek of age. Samples of litter were
collected from 10 locations in each hall. Scorifdgthee paws was done in slaughterhouse
according to six-point scale (0-5) Ask (2010). &ailitate the evaluation of the paws damage
the numbers in scoring groups were summarized HBewi negligible damage (0+1),
intermediate damage (2+3) and severe damage (4+5).

There was found statistically significant differen@<0.05) was between the season and litter
moisture and temperature. Statistically significdiffierence (P>0.05) was found between the

season and classification of paws by six-pointiagasystem by Ask (2010).

Key words: broiler, footpad dermatitis, paws, season
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Introduction

Footpad dermatitis (FPD) first became an issueHterpoultry industry in the 1980s, but it
surely existed long before that time. Even thouBID Rvas firstly described in the 1980s, this
period was the beginning of the development oftitzéler paw market and greater attention
was being given to paw quality. Recently chickenv pgarices have escalated due to an
insatiable demand for high-quality paws in expogrkets (Shepherd and Fairchild, 2010).
FPD is a condition that is characterized by inflaation and necrotic lesions, ranging from
superficial to deep on the plantar surface of ttdads and toes. Deep ulcers may lead to
abscesses and thickening of underlying tissuestndtures (Greene et al., 1985). The ulcers

can cause swelling, redness, and heat under theaski cause the surface area to thicken
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(Meluzzi et al., 2008). It is likely that FPD caageain and therefore has a negative effect on
bird welfare (Jong, 2012). Animal welfare auditsEarope often use foot, hock, and breast
burn-lesions as an indicator of housing conditiamsl the general welfare of the birds
(Haslam et al., 2007). Concerns about the welférbroilers have led to a new European
Broiler Welfare Directive to be implemented by J@@40 (Ask, 2010).

Birds spend most of their lives in direct contadhwitter material. High-moisture litter (i.e.,
>30%), type or quality of bedding material in bevilproduction systems has been clearly
associated with an increasing incidence and sgvefitFPD (Cenzig et al., 2011). The
weather influences litter quality. High relativerhidlity, both outdoors and inside the house is
associated with poor litter quality (Berg, 2004).

The time of year flocks are raised has been suggest a contributing factor associated with
the incidence of FPD. Dermatitis has been foundenfimquently during winter months than
in summer and footpad condition has a high coimlatvith relative humidity inside and
outside the broiler house. These seasonal effeetsnast likely caused by an increase in
broiler house relative humidity, which is due tocagmses in ventilation rates typically
observed in cold weather as operations try to avedldicing house temperature and save of
heating costs (Shepherd and Fairchild, 2010).

The aim of the study was to evaluate the effedhefseason on the occurrence of footpad

dermatitis in broiler chicken.

Material and methods

Incidence of footpad dermatitis was performed im tiouses on the same farm in Stary
Petin. Ross 308 and Cobb 500 hybrids were used iretpsriment. Broilers in both houses
were always it the same age (+/- 2 days). The sigakensity was max 39 kg/m2 at the end
of fattening. Chopped wheat straw was used as.litte

Temperature and humidity of litter were observethm fourth week of age. Samples of litter
were collected from 10 locations in each housesx- uhder the ventilators, 2 x between
ventilators, 2 x in the middle of the hall, 4 xemery corner of the hall under drinker system.
Temperature was also measured in these placesntgctdhermoneter. Samples of the litter
were dried at 65 ° C and litter moisture was caltad.

The incidence of footpad dermatitis was evaluate8l batches (February, March, April, June,
July, October, September and December). These moevehe divided into seasons - spring,

summer, autumn and winter.
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Broiler chickens were slaughtered in the slaugloiesk Modice Vodiansk& Dibez, a.s.
company. Scoring of the paws was done in slaugbtesgn according to six-point scale (0-5)
Ask (2010). To facilitate the evaluation of the gadamage the numbers in scoring groups
were summarized as follows: negligible damage (Oig¢rmediate damage (2+3) and severe
damage (4+5).

Data obtained from this experiment were analyzemhgushe single factor analysis of
variation. Data were followed by LSD test using sioétware package Unistat 5.1 (UNISTAT
Ltd, ENGLAND).

Results and discussion

The incidence of FPD was evaluated in two housesiffhout the year in each season. In the
Table 1there is expressed the influence of season onetiextyse and moisture of litter. The
average temperature of the litter in the 4th week$roilers age was 31.1°C in spring,
31.7°Cin summer, 30.8°C in autumn and 29.6°C intevinThe highest temperature of the
litter was in summer and significantly the lowesmperature of the litter was in winter
season (P<0.05). Statistically significant diffezenn litter temperature (P<0.05) was found
between autumn and summer, winter and spring, warté summer and winter and autumn.
The average moisture of the litter in the 4th weakage broilers was 44.6% in spring, 42.9%
in summer, 42.8% in autumn and 47.9% in winter. filghest moisture of litter was in
winter and the lowest moisture of litter was in uanh season. Statistically significant
difference in litter moisture (P<0.05) was foundvilen winter and summer and winter and

autumn. Season had influence on litter moisture.

Table 1. Effect of season on temperature and meistilitter

Season*
Parameters Spring Summer Autumn Winter
Litter temperature (°C) 31.1°°¢ 31.7 30.8 29.6'
Litter moisture (%) 44.6%° 42.9 42.8 47.9

*Different letters show statistically significaniffiérences (P<0.05).
Abd El-Wahab (2012) assumed that the “critical muwes content” for the development of

FPD lesions is about 35 % litter moisture conténtthermore, doubling exposure time (4 -

8h) led to only slightly increased severity of FRID the low litter moisture contents (35 and
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50 % moisture) and a higher rise for the wettétgrltreatment (65 % moisture) at the end of
the trial.

Table 2 shows the percentages of different degrees of garapaws in the halls according
to the season. Paws without damage or with sligimaye were included in group 0+1.
Percentage of paws in group 0+1 was in spring 20i6%ummer 16.3%, in autumn 52.8%
and in winter 42.9%. The highest number of heathyws and paws with slight damage were
in autumn. The lowest litter humidity was measuiredhe same season. On the other hand
paws classified in group 4+5 are considered as pattssevere damage. Ulcer occurs over
almost the entire plantar surface (25-80%) (Ask,@0Moreover, lesions on the paws may
be a gateway for bacteria which might affect cas@pslity (Mayne et al., 2007). Percentage
of paws with severe damage (group 4+5) was in g@B81%, in summer 56.9%, in autumn
16.2% and in winter 23.3%. The highest numbersasipwith severe damage were observed

in summer and spring. In these seasons litter om@istnd litter temperature were high.

Table 2. Percentage of paws according to season

Season*
Perc_antage of paws in Spring Summer Autumn Winter
scoring groups
0+1 20.6° 16.3 52.8 42.9°
2+3 41.3 26.8 31.04° 33.9*°
4+5 38.fP 56.9 16.2 23.3

*Different letters show statistically significaniffiérences (P<0.05).

Thus, the higher litter moisture and a higher irock of severe damage of paws were in
summer and spring. In general, a high incidencé&RD can be produced in broilers by
increasing the moisture level of the litter, as grgied earlier by Harms et al. (1977).
According to research conducted with broilers aadkdys, litter conditions (i.e., type,
particle size, and moisture level) are significiaators in the development of FPD (Cengiz et
al., 2011).

Martland (1985) also reported that FPD lesion scanereased rapidly following wetting
litter after 1 wk. More recently, Mayne et al. (Z)&howed a similar effect in turkey poults
and concluded that water alone was sufficient teseaPD in a very short time. However,
the FPD lesions appeared to regress (i.e., imprave)irds with time, especially with
improvements in litter conditions.

Severity of FPD is reduced in warm, dry seasonsededated in cooler months. This may

result from elevated litter humidity, for examphliye to reduced ventilation when it gets
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colder (Shepherd and Fairchild, 2010). Greene.€L88B5) and Haslam et al. (2007) reported
studies in which incidence of paws lesions wastgraa cold weather.

Not all research has found the incidence of FPIvagésl in winter months. Wang et al.
(1998) observed no cases of FPD in White Leghoitkehs when outside temperatures were
between 9°C and 15°C, but more birds with FPD wetend when the temperature was
warmer, between 20°C and 26°C. Musilova et al. 80&ported the most severe damage of
the paws in the spring.

As the conditions under which broilers are raisad/\between different parts of the world, it
is extremely difficult to give efficient general\dade on how to prevent contact dermatitis
(Berg, 2004). One thing that is common among maostipus research is that litter moisture

is a significant factor in the onset of FPD.

Conclusion

There was found statistically significant effeck(F05) of season on both on litter moisture
and temperature. The study showed the highest teéteperature in summer and spring and
also the highest damage of paws in these two seakower incidence of paws damage was
obtained in autumn and winter. Statistically sigi@htly lower damage of paws was found in
winter and autumn in comparison with summer (P>0u&ng classification of paws by six-

point scoring system by Ask (2010)
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UP-REGULATED IMMUNOREACTIVITY IN RATS PRENATALLY EX POSED TO
INCREASED ANGIOTENSIN 2 LEVELS IN MATERNAL CIRCULAT ION

Okuliarova M., Svitok P., Zeman M.
'Department of Animal Physiology and Ethology, Facolf Natural Sciences, Comenius University, Biatia,

Slovak Republic

Suboptimal conditions experienced utero can permanently change the developmental
program of an individual and be manifested by atraased risk of neurodegenerative,
metabolic and cardiovascular diseases in adulthGodimon link among these disorders is
frequently accompanied by a disrupted balance mtyeo- and anti- inflammatory immune
mechanisms resulting in a subclinical inflammatidm investigate how an exposure to
adverse prenatal environment can affect the imnataeis in adulthood, we analysed the
progeny of female rats with experimentally increhbsvels of plasma angiotensin 2 (ANG)
during the pregnancy. We assigned 12 female Wrsiiar into two equal groups, one was
sham operated and one was implanted with osmotigipomps (Alzet) continuously
releasing ANG 2 (2 pg/kg/h) 14 days from day 6 iefgmancy. Progeny of these females was
assigned to control (C) and ANG rats, respectivélgr immunological measurements,
venous blood of 15 week-old rats was analysed by ftytometry. Reduced numbers of
CD8+ T cells and a tendency to increased CD4+/CE8i6 was found in the circulation of
ANG rats as compared to controls. Moreover, oxigatiurst of granulocytes induced by
phorbol myristate acetate was higher in ANG thama6G. No differences between both
groups were found in plasma levels of pro-inflammnacytokines (TNFe, IL-6). Our results
demonstrate changed peripheral distribution andtfomal activity of immune cells in rats
prenatally exposed to increased ANG 2 in the materinculation. These data may indicate
development of subclinical inflammation in prenbtateated rats increasing their
vulnerability to pathological processes in adulthoupported by the grants VEGA
1/0686/12, APVV-0291-12.
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Abstract

This study was constructed to investigate the efdé¢aurine on rabbit spermatozoa
motility in vitro. Semen was collected by the means of artificiginea Obtained semen was
pooled and subsequently exposed to 1.5 mM, 3 mBg /M and 12.5 mM taurine. Sample
analysis was performed with the help of CASA tedbgp to assess overall spermatozoa
motility, progressive motility, curvilinear velogitbeat cross frequency and amplitude lateral
head displacement. Obtained data express a positipact of taurine addition on all
analyzed motility characteristics. For rabbit spatozoa motility maintenance the most
beneficial showed to be the addition of 1.5 mM 8ndM taurine.

Key words: rabbit, spermatozoa, taurine, motility

Introduction

Artificial insemination (Al) is thought to be ond the most advanced approaches in animal
breeding. This approach requires semen of acceptdiaracteristics and sufficient motility
(Brun et al., 2002; Ducci et al., 2002). Methodslsas computer-assisted semen analysis
(CASA) have been, and are still, widely used fotedmining a broad range of motility
parameters (Mortimer, 2000), some of which werevenoto be directly implicated in
fertilization rate (Fréour et al., 2010). Many tisni@ the Al, it comes to situations where it is
not possible to use the ejaculate immediately aftection. Instead, semen is stored in cold
for several hoursn vitro. In such cases, however, accumulation of free emyrpadicals
occurs in semen followed by a gradual drop of sp#oaoa motility as a consequence of
membrane lipid peroxidation (Perumal et al., 201udies of many research groups are
therefore focused on finding novel compounds swlargioxidants capable of eliminating
unfavorable effects of oxidative stress and thusntaging spermatozoa motilitin vitro
(Yun et al., 2013). Among them, a very good candideems to be taurine, (2-aminoethane
sulfonic acid), one of the most abundant amino sagidorgans throughout the whole body

(Ripps et al., 2012). Taurine is known for exertingneficial effects on cells through its
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antioxidant properties (Chen et al., 2012, Mar@mkcz et al., 2014), as well as the ability to
improve mitochondrial function by stabilizing thkeetron transport chain and inhibiting the
generation of reactive oxygen species (Schaffal.e2009). The addition of taurine to the
semen of farm animals like boar (Jang et al., 2@@g) (Michael et al., 2007), ram (Bucak et
al., 2007), stallion (ljaz et al., 1995) or bullefg@mal et al., 2013) emerged as useful for
maintenance of spermatozoa motility and overall iogédgrity. This study was conducted to
assess the ability of taurine to maintain selectedility parameters in New Zealand White

rabbit spermatozoa after itsvitro storage in cold over a short time period.

Material and Methods

Semen of 5 sexually mature and healthy New Zealdhide rabbits was collected three times
by the means artificial vagina. After each collestiejaculates with overall spermatozoa
motility > 80% were pooled and used for further sample patjoar Taurine work solutions
were created by dissolving of appropriate amourit¢aarine (Sigma-Aldrich, Japan) in
sodium chloride physiological solution (Braun Meigen, Germany) to a final concentration
of 1.5 mM, 3 mM, 6.25 mM and 12 mM. Then, sememuiis were diluted with
corresponding taurine work solutions to get expental groups. Control group was prepared
by semen dilution in physiological solution. Allnsples were diluted in a ratio of 1:5.

Finally, samples were stored at 5 °C and only alisjwf them were incubated at 37 °C in the
time of 15 min. and subsequently used for furtteseasment. Sample analysis was performed
by CASA technology equipped with the SpermVisioh Software and the Makler Counting
Chamber (Sefi-Medical Instruments, Germany). Migtimeasurements were carried out at a
point in time 0, 2, 4 and 24 hours after sementiditu Overall motility (MOT), progressive
motility (PRO), beat cross frequency (BCF), cunalar velocity (VCL) and amplitude of

lateral head displacement (ALH) were evaluated e&ppjeriments were repeated three times.

Statistics

Analysis of variance was used for statistical congoas to identify overall taurine effects.
Significant changes were determined by post hocpeosisons of means using Student-
Newman-Keuls test. Statistical significance wasated confidence level of 95%. Obtained
data are present as meastandard deviation. All the computations were diong8igmaPlot
12.0.

Results
Obtained results of CASA analysis are conclude&igm 1. Motility assessment performed

immediately after taurine addition revealed no iptpaf taurine on analyzed parameters in
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experimental groups. Protective effect of taurireswevealed for the first time after 2 hours
of semen exposure to taurine. Here, taurine predespermatozoa against decrease of MOT
and PRO at 1.5 mM, while ALH, VCL and BCF were sfigantly higher compared to the
control group at all tested taurine concentratiddewever, taurine best protected rabbit
spermatozoa against decrease of motility mostll.stmM. 4 hours after taurine application
the highest significant rise in MOT, PRO as wellAlsH values was recorded in semen
containing 6.25 mM taurine. With regards to the V@hd BCF parameters, these were
significantly increased compared to the controhcheng their peak at 1.5 mM and 3 mM,
respectively. Beneficial effect of taurine in maining spermatozoa motility in experimental
groups was Yyielded also 24 hours after its inclusio the semen. While MOT, PRO and
ALH were best maintained at 6.25 mM, for BCF andLM@ie most suitable showed to be

taurine concentration of 1.5 mM. These findingsaadiedemonstrate the ability of taurine to

stably sustain rabbit semen motility upon one d#er @s application.

Figure 1.Motility of rabbit spermatozoa exposed to differ&nirine concentrations

Parameter | Time | 0 (control) | 1.5 | 3 | 6.25 | 12.5
(mean £ SD}(hours) Taurine concentration (mM)

MOT 73.63 +4.08 74.7 + 8.89 7499 +5.01 78.44 + 4.05 79.17 £5.38
PRO 5449 +10.1 | 55.65+9.41 | 59.08 +7.86 60.07 +6.4 60.69 £+ 5.1
VCL 0 109.73 £9.95| 106.59 +9.72| 121.27 +10.94] 113.73 +7.18| 112.35 + 14.88
ALH 3.16+0.3 3.22+0.28 3.2+041 3.12+0.28 3.06 £ 0.39
BCF 34.64 +2.61 3441 +1.64 36.7£2.04 37.58 + 2.09 35.17+1.17
MOT 63.3+6.36 | 71.87+7.28*| 66.57+6.95 | 67.18+521 | 65.86+7.16
PRO 51.08+8.32 | 62.48+6.41* | 52.74+7.11 52.71 + 6.57 54.7 +6.77
VCL 2 93.28£9.27 | 128.76 +9.56*| 107.99 +9.3* | 118.02 +17.777118.05 + 11.63
ALH 3.26£0.25 3.92 £ 0.24* 3.6 +0.32* 3.57+0.41* | 3.89+0.32*
BCF 31.33+2.85 | 34.73+2.03*| 33.58+1.81* | 34.99+2.35%| 34.91+23*
MOT 59.32+7.18 | 63.76+9.88 | 63.93+7.18 | 79.41+4.92*| 63.19+6.32
PRO 42.03+8.72 | 50.66+9.32* | 51.83+7.95* | 69.73+6.31* | 48.25+7.78*
VCL 4 83.85+11.7 | 120.1 +£13.22*118.86 + 12.6571119.67 + 11.767 110.62 + 11.941
ALH 2.9+0.43 3.92+047* | 3.64+0.45* | 4.09+0.43* | 3.51+0.39*
BCF 29.84+3.26 | 33.92+2.28*| 34.39+2.01*| 34.13+1.64*| 32.8+2.47*
MOT 3435+6.96 | 58.16 £8.27* | 56.59+7.17*| 74.09+4.68* | 57.39 £5.25*%
PRO 20.23+6.06 | 47.24+£8.75* | 43.09+7.58* | 62.23+£5.13* | 43.7+6.13*
VCL 24 69.02 £17.05|118.98 £ 10.747110.93 £ 10.177 115.44 £ 7.76*| 99.65 + 12.49*
ALH 2.12+0.52 3.01 £ 0.5% 3.52 +0.34* 3.63 £ 0.25* 3.22 £ 0.39*
BCF 30.61+4.29 | 38.76+2.91* | 35.14+2.53*| 36.12+2.21* | 34.46 + 1.88*

Legend: SD — standard deviation, ¥©.05

The presence of generally lower motility valuegha control groups could be explained by
the fact, that during semen storagevitro, it comes to the generation of free oxygen radical
(Aitken et al., 2012). This further leads to thenfation of oxidative stress linked to
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mitochondrial dysfunction (Das and Sil, 2012, Créompand Andreeva, 1993, DiMonte et
al., 1992, Menzie et al., 2012, Perfeito et al120 The beneficial effects of taurine, as seen
in experimental groups, could be a result of itdcidant properties (Chen et al., 2012,
Marcinkiewicz and Kontny, 2012, Aruoma et al., 1988s well as its ability to improve
mitochondrial function by stabilizing the electramansport chain and inhibiting the
generation of reactive oxygen species (Schaffat.eP009, Jong et al., 2012). Furthermore,
taurine restores respiratory chain activity anthstates the synthesis of ATP (Schaffer et al.,
2009, Jong et al.,, 2012), consequence of whichnisinarease of total sperm maotility
(Piomboni et al., 2012).

Conclusion

Based upon our results it can be concluded thatmiM 3 mM, 6.25 mM and 12.5 mM

taurine supplementation of rabbit semen preseperspective way for maintaining analyzed
spermatozoa motility characteristics over a shore tperiodin vitro. For overall spermatozoa

motility maintenance the most beneficial emergeel dladition of 1.5 mM and 6.25 mM

taurine.
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Abstract

Pomegranate is a well-known edible fruit in difigrgart of world. The mainly protective
compound of pomegranate is able to be punicalaBimicalagin is the predominant
ellagitannin of Punica granatumand present in two anomers; punicalagin A and B.
Punicalagin is metabolised to ellagic acid (antlaxit) and microorganism of human colon
can metabolize ellagic acid to urolithins — eacheotsubstances could be responsible for
effect on cell intracellular mechanism. The aimoaf study was observed effect of natural
antioxidants from pomegranate to secretion functbrrabbit ovaries. Our research was
focused on examination of the effect of punicalagpnsteroid secretion. Our biological
material was non-cycling ovarian fragments frombitdhh The fragments were cultivated
during 24h with various doses (1, 10 and 100 pig.mf protective compound — punicalagin.
Steroid hormones of female reproductive system $-eéstradiol, progesterone and
testosterone were evaluated by ELISAB-Estradiol had significantP(>0.05) differences
between control and experimental group with additiof 10 pg.ml of punicalagin.
Progesterone and testosterone were evaluated dikesignificant P >0.05) changes. The
effects of phytochemicals of pomegranate on ancelé were not found but it was only the

pilot study.

Introduction

Pomegranate belongs to the Punicaceae family andnés of the oldest edible fruits
(Melgyjero and Salazar, 2003). Pomegranate is d-kmelwn source of many valuable
substances, such as ellagitannins — punicalagthgamnicalins (Gil et al., 2000). Punicalagin
(2,3-hexahydroxy-diphenoyl-4,6-gallagylglucose) aishigh molecular weight (MW 1084)
water-soluble compound isolated from pomegranatk.hBunicalagin is the predominant
ellagitannin ofPunica granatunand present in two anomers; punicalagin A andd(&n et
al., 2005). Hydrolysis of ellagitannins (punicalagiand punicalins) releases ellagic acid,

some of which is absorbed, while a portion is fartmetabolized to urolithins A and B by
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human intestinal microflora, which are subsequeetigreted in both urine and feces (Seeram
et al., 2006; Larrosa et al., 2006). Punicalagm$ ellagic acid are responsible for antioxidant
activity and healthy benefits of pomegranates (T,y2@12).

In the study we have examine possible dose-depémrdiect of punicalagin on secretion of

steroid hormones by ovarian fragments of rabbits.

Material and Metods

Material

Adult female rabbits (n = 5) of meat line M91, mraed albinotic line (crossbreed
Newzealand white, Buskat rabbit, French silver) gaternal acromalictic line (crossbreed
Nitra’s rabbit, Californian rabbit, Big light silviefrom an experimental farm of the Animal
Production Research Centre Nitra, Slovak Republkrewused. Rabbits (age: 150 days,
weighing 4.00 + 0.5 kg) were housed in individuat-leck wire cages under a constant
photoperiod of 12h of day-light, the temperature20C and humidity 55 + 10 %.

Cultivation of fragments

Ovaries were collected and transported to the &boy at the ambient temperature in a glass
container within 30 minutes of slaughter. Thererafivaries were washed in washed in sterile
physiological solution and dissected using a bladde to 8 approximately equal parts
(weight 4.8-5.6 mg). These ovarian fragments wershed again 2 times in sterile
physiological solution and these ovarian fragmevese cultured in medium DMEM/F12 1:1
(BioWhittaker TM, Verviers, Belgium) supplementedittw 10 % fetal calf serum
(Biowhittaker TM) and 1 % antibiotic—antimycoticlstion (Sigma, St. Louis, MO, USA)
and without (control group) or with punicalaginateent at various concentrations 1, 10 and
100 pg.mt during 24 h.

Test of steroid hormone and Statistical methods

Progesterone, Bfestradiol and testosterone were evaluated by EI([HALAB, Microwell
Method). The absorbance was determined at a waytblel50 nm on the microplate ELISA
reader (Thermo Scientific Multiskan FC, Vantaa,|&mal). The results were evaluated by One
Way ANOVA test by statistical program Sigma Plot@Rlandel, Corte Madera, USA). The

values are presented average + SEM.
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Results and discussion

We are describing influence of punicalagin on stesecretion in female reproductive organs
of rabbits. Some studies are focused on cell liaed carcinoma cell lines, where are
significantly results in secretion of estrogen. r8gon of 1PB-estradiol is shown ofig. 1,
there is shown dose-dependent influence of purgoal ovarian fragments. f+estradiol
levels were decreased in each concentration ofcplagin. The secretion of ovarian
fragments from rabbits was significantly £0.05) changed by punicalagin at the dose of 10
ng.mit. According to Larrosa et al. (2006) urolithins ¢pible metabolite of punicalagin)
could display estrogenic and/or antiestrogenic vagti Wang et al. (1994) described
pomegranate or several flavonoids found in pomegeahave been shown to competitive
inhibit aromatase in a human preadipocyte cellucalsystem. Punicalagin or its metabolite
can have effect to secretion offt&stradiol. Phenols from pomegranate was inhibded
55% estrogen activity by normal human breast elptheell — the autors Kim et al. (2002)
were using lyophilized fresh pomegranate juice.

But in other side punicalagin is very importantiaxilant. Its antioxidant effect is described
in more studies. Aqil et al. (2012) has studiedigaiagin from pomegranate husk and its

protection against oxidative DNA damage.
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Figure 1. Doses-dependent effect of punicalagid @-estradiol (pg.mt) secretion by ovarian fragments from

rabbit non-cycling ovaries. Significant (P>0,05}felient among control and experimental groups. fdseilts
were evaluated by One Way ANOVA test.

Secretion of progesterone was changed and it isvishan theFig. 2. The progress of
punicalagin is non-significant (P>0,05) among coln&nd experimental groups. In the groups
with additional punicalagin 1 pg.thland 10 pg.mt is increase, but the results is non-

significant (P>0,05). It does not exist more stsdiwhich are focused on secretion of
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progesterone. Punicalagin belongs to group of gadypl like quercetin, resveratrol and other
natural substances studied in our previous stu#ietesarova et al., 2012). There is a one
study focused on natural polyphenols: resveragpicatechin and quercetin — the study of

polyphenol did not observe bind to steroid recep(Bramianaki et al., 2000).
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Figure 2. Doses-dependent effect of punicalagiprgesterone (ng.f) secretion by ovarian fragments from
rabbit non-cycling ovaries. Non-Significant (P>0,0fifferent among control and experimental groupke
results were evaluated by One Way ANOVA test

On theFig. 3is presented dose-dependent effect of punicalagiestosterone secretion. The

measurements were non- significant (P>0,05) amamyral and experimental groups. The
additional of punicalagin had been had decreadedtdb secretion of testosterone.
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Figure 3. Doses-dependent effect of punicalaginestosterone (ng.m) secretion by ovarian fragments from
rabbit non-cycling ovaries. Non-Significant (P>0,0fifferent among control and experimental groupke

results were evaluated by One Way ANOVA test

The synthesis of testosterone is able to be irddbily used doses of punicalagin, but the

results non-significant. Previous studies are fedusn gene expression — gens responsible to
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synthesis of more enzymes, which are importantratgss of steroidogenesis. According to
Hong et al. (2008) pomegranate polyphenols of gaxpeession were involved in androgen-
synthesizing enzymes and may be of particular itapoe in androgen-independent prostate
cancer cells. Testosterone could be convertedttogesy and some polyphenols are inducted
conversion testosterone to estrogen. By Wang €2@05)the administration of flutamide, an

anti-androgen, could not significantly suppress ME€F-7aro cell growth induced by

testosterone; however, the pure estrogen receptagenist could revert the testosterone-
induced cell growth to the baseline. This indicatkdt the conversion of testosterone to

estrogen was responsible for the induction of 8tebgen receptor positive cell proliferation.

Conclusion

The research is focused on possible effects ofgghgmicals from pomegranate on animal
cells. Punicalagin and its metabolite ellagic aordurolihins as bioactive compound of
pomegranate have shown their influence on physicddgfunctions of animals. More
phytochemical — antioxidants have been shown inftego secretory activity of reproductive
cells. Previous studies have shown a possible paoliferation, pro-apoptotic and anti-
inflammatory effect on different animal cells. Thes a pilot study which suggests possible
effect of punicalagin on steroid secretion by ralif@igments. It is necessary to realize more

research in the areas of phytochemicals.
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EFFECT OF BODY FRAME ON QUANTITATIVE AND QUALITATIV E
PARAMETERS OF CANINE FRESH SEMEN
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Abstract

The effect of body frame on the quality parametérdog ejaculate has been evaluated in this
study. Total 90 semen samples were being evaludiee. dogs were divided into three
groups according to the withers height (small: <994cm, medium: 35.00 — 42.99 cm
and large: > 43.00 cm). Semen samples were cetldzy manual stimulation into the glass
beaker. Immediately after collection, macroscopra anicroscopic analysis has been
conducted for all samples, which included finding:osolume of ejaculate, sperm activity,
concentration of sperm and morphology of spermux@ of ejaculate was being measured
using the graduated cylinder. Sperm activity waaleated by subjective method, according
to the percentage of motile sperm in the fresh utggde and concentration of sperm by
haematocytometry method using Burker counting clemmMorphological evaluation of
sperm was conducted on preparations Farelly staimettiod. Monitored factors have been
expressed in weighted average and standard eragsedBon the results we can state that the
body frame of dogs had the verifiable effect onliggi@arameters of their ejaculate. Highly
statistically significant differences (P < 0.01)vhabeen demonstrated, in case of volume of
ejaculate, concentration of sperm, total sperm tdatal number of morphologically normal
sperm, degenerated sperm and number of sperm withneage of the flagellum. Then,
statistically significant differences (P < 0.05\haeen proved in case of volume only. And
finally, statistically significant differences hawet been proved (P > 0.05) in case of sperm

activity, number of immature sperms and sperms witlamage of the head.

Key words: canine fresh semen, volume of ejaculate, spermitgciconcentration of sperm,

total sperm count, body frame.

Introduction

There are approximately 2 million dogs of differénéeds bred in the Czech Republic. So, a
quality control of their reproduction function (Kaler, 2005) is becoming the most important
precondition for successful breeding work. The pn¢situation, when there is no selection

on quality of dog semen, is a significant risk fine future of dog breeding as such.
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Fortunatelly, thanks to modern methods used inethauation of ejaculate, we are able to
determine semen quality, and thus, to some extéadtdahe chance of successful fertilization
(Root Kustritz, 2007). The most attention shouldgbesn to the sperm activity, sperm cell
viability, concentration of sperm and total speraurt in the fresh ejaculate. The results of
this research could be used as a feedback for tolgessessment of reproductive level of
breeding dogs. There is also a possibility to heegjaculate in the future, both for a season

of infertility of aliving stud male dogs, thus evafter his death (Rijsselaere et al., 2002).

Material and methods

Totaled 90 samples of the fresh ejaculate from aerdogs were evaluated. The dogs were
divided into three groups according to the withefseight (small: < 34.99
cm, medium: 35.00 — 42.99 cm and large: > 43.00. 8gjnen samples have been collected
by manual stimulation. Immediately after collectiomacroscopic and microscopic evaluation
has been conducted for all samples, which includeting out volume of ejaculate, sperm
activity, concentration of sperm and morphologyspérm. Volume of ejaculate was being
measured using the graduated cylinder. Concentrabd sperm was evaluated by
haematocytometry method using Burker counting clangeznik et al. 2004) and sperm
activity then by subjective method according to pleecentage of motile sperm in the native
ejaculate. The percentage of sperm with progresireet movement after the head has been
evaluated. Morphological evaluation of sperm wasdceted on preparations Farelly stained
method under the oil immersion (Root Kustritz, 200¥he total sperm count has been
calculated by multiplying volume by concentratioh sperm (Prinosilova et al., 2012).

Monitored characteristics have been expressed ightesl average and standard error.

Results

The volume of the ejaculate is not itself an intbcaof dog semen quality. However, its
measuring is an essential part of the calculatioth@ total count of sperm contained (Root
Kustritz, 2007) and this value is highly importéot an objective semen evaluation, because
from total sperm count, we can determine other iptessmanipulation with ejaculate
(e.g. dilution, production of insemination dosesggervation by chilling or freezing, etc.).
Svoboda et al. (2001) report that physiological ante of canine ejaculate is should be
located in range from 1 to 40 ml, with the averagkie about 7 ml. Dostal et al. (2001) were

more specific. They stated that the average volomgjaculate from them examined dogs
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was ranged from 4.5 to 8.5 ml. Our measured vakere very similar to theirs, because the
volume of ejaculate was moved in variation rangemfr4.15 = 0.54 to 12.26 = 0.73 ml.
Highly statistically significant difference (P <00.) was found between value of small dogs
(A: 4.15 £ 0.54 ml) and values of groups of largeysl (C: 12.26 + 0.73 ml). Statistically
significant difference (P < 0.05) was proved betvgeoup of medium dogs (B: 8.65 + 0.98
ml) and other groups. In the case of volume atal 8&perm count, the effect of body frame
of the dogs was most pronounced, when the valuémthf parameters were increased with
increasing body frame of dogs. With regard to thtaltsperm count, the highly statistically
differences (P < 0.01) were observed between gafugmall dogs (A: 542.87 + 0.65.90
sperms) and medium dogs (B: 1149.19 + 150.89sperms), as well as between group of
small dogs and group of large dogs (C: 1967.1235&16 sperms).

Progressive direct movement after the head is dnleeomost important indicators of sperm
fertilization ability and is a functional indicatof biological full value (Louda et al., 2001).
Root Kustritz (2007) says that the normal percemtaigmotile sperm in the fresh semen of
healthy dog should be 70.00 % or more. This fac eanfirmed by Veznik et al. (2003) who
stated that the minimum activity of dog spermatoadanded for further use may not fall
below 70.00 %. This condition was fulfilled by alf our collected individuals, when the
activity of their sperm was moving in variation gg&nfrom 76.78 % to 77.76 %. The results of
all monitoring groups were very so close (A: 77#00.39 %, B: 77.76 £ 1.74 % and C: 76.78
+ 0.84 %). In this parameter of canine fresh semqlity, statistically significant differences

were not observed.

Svoboda et al. (2001) reported that the concentraif sperm cell should be 300°*1thmi®to
800.10.mm? in the native ejaculate of healthy dog, while tb&l ejaculate should contain
300.10.mm?3to 1000.16.mm* sperm. The concentration values of small dogs §8.45 +
12.75 .16.mm*) and large dogs (180.19 + 9.84 310m>) were quite close and statistically
significant difference was found between them. @& other hand, between the group of
medium dogs (B: 316.83 + 27.45 3@m®) and other groups, even highly statistically

significant difference (P < 0.01) was proved.

Johnston et al. (2001) reported that dogs ejacuatuld have a minimally 80.00 %
of morphologically normal sperm. Rijsselaere e(2003) noted on the need of optimal value
of this parameter, because their study showed ifhhie number of morphologically normal
sperm was around 75.80 % in the fresh semen, Heenalue decreased to 48.30 %, after the

freezing. This condition was met by all monitoretups of dogs, when their value of
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morphologically normal sperm was moving in variatrange from 72.60 + 1.87 % (group A)
to 84.24 £ 0.84 % (group B). Between values of ehgioups, highly statistically significant
difference (P < 0.01) was proved. Next highly statally significant difference was found
between group B (84.24 + 0.84 %) and group C (884308 %). The most morphological
defects were represented by defects of the flagellno this case, the worst result was found
in group of the small dogs (A: 13.27 + 0.84 %).\Be¢n this value and value efn@edium
dogs (B: 7.53 £ 0.55 %) and large dogs (C: 8.33441 0%), the highly statistically significant
differences (P < 0.01) were found. Next highlyistatally differences were demonstrated in
case of degenerated sperms among groups of sngdl (@0 1.23 = 0.26 %), medium dogs
(B: 0.47 £ 0.09 %) and large dogs (C: 0.54 + 0.0)7 % the case of immature sperms, as
well as the number of sperms with damage of thel hiie statistically differences have not
been proved (P > 0.05).

Table 1. The effect of body frame on quality of tdamine fresh semen.

MONITORING Small (group A) Medium (group B) Large (group C)
FACTORS X £s X +5 X *s
Volume of gaculate ml 4.15"%+0.54 8.65°+ 0.98 12.28° +0.73
Sperm activity % 77.00 + 1.39 77.76 £ 1.74 6.7B +0.84
Concentration 10°.mm® | 153.25 +12.75 316.83“ + 27.45 80.10+ 9.84
Total sperm count 10° 542.8P° + 65.58 1149.19+ 150.89 1967.12+ 163.58
Normal sperm % 72.60°+1.87 84.24+0.84 80.43+ 1.08
Immature sperm % 4.67 £0.73 3.10 + 0.50 3.41+0.32
Degenerated sperm % 1.23°+0.26 0.47+0.09 0.34+ 0.07
Damaged flagellum % 13.2P°+1.72 7.53+0.55 8.33+0.41
Damaged head % 4.43 +0.84 1.26 +0.18 3.62+0.75

A, B, C — between values with different lettera golumn in each section were proved statisticghlyi significant differences (P < 0.01).
a, b, c — between values with different lettera @olumn in each section were proved statistical@ial differences (P < 0.05).

Conclusion

Based on the above results, we can coneltidd, the body frame has a significant effect on
the qualitative and quantitative parameters of reanfresh semen, because the most of
observed differences were highly statistically #igant. Highly statistically significant
differences (P <0.01) have been demonstrated,hen dase of volume of ejaculate,
concentration of sperm, total sperm count, totahber of morphologically normal sperm,
degenerated sperm and number of sperm with damaigé flagellum. Then, statistically

significant differences (P < 0.05) have been prowethe case of semen volume only. And
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finally, statistically significant differences havet been proved (P > 0.05) in the case of
sperm activity, number of immature sperms and speavith damaged of the head.
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REVIEW: EFFECT OF SELECTED FLAVONOIDS AND REACTIVE OXYGEN
SPECIES ON SPERM

Petruska P., Zbynovska K., Capcarova M.
Department of Animal Physiology, Slovak UniversitfyAgriculture in Nitra

Abstract

Quercetin, resveratrol and curcumin are flavonowith diverse properties, including

antioxidant potential. Antioxidant properties hdeen attributed to the ability of scavenging
reactive oxygen species; a relation between thenla¢ nature of flavonoids and their

antioxidant activity has been established, in paldér the number and the position of
hydroxyl groups influence their antioxidant pow&very ejaculate is contaminated with
potential secretors of ROS. In the male reprodecéiystem, ROS can derive from leukocytes

or from the spermatozoa themselves.

Introduction

Flavonoids are a large group of polyphenolic conmaisufound in many plant-based foods,
such as fruits, vegetables, wine and tea, consusmdarly by humans and animals. These
compounds have been shown to prevent a number rohichand degenerative diseases,
including cancer and cardiovascular diseases, @eadrt antioxidant activity (Kessler et al.,

2003; Yao et al., 2004; Wang et al., 2005). Antilaxit properties have been attributed to the
ability of scavenging reactive oxygen species (R@Skglation between the chemical nature
of flavonoids and their antioxidant activity hasheestablished, in particular the number and
the position of hydroxyl groups influence theiriaridant power (Celik et Arinc, 2010).

It is well known that the production of low level BOS supports some main functions of
sperm, such as capacitation, acrosome reactiorga pehlucida binding and oocyte fusion

(Lamirande et al., 1997). Nevertheless, uncontloROS production and defects in the
balance between ROS concentration and the antioxgt@avenging system cause “oxidative

stress”.

Reactive Oxygen Species

Generation of ROS in living organisms may be causgdeveral mechanisms including
ionizing radiation (Sadani and Nadkarni 1997, Zhadgeng et al. 1998), bioactivation of
xenobiotics (Akiyama 1999), inflammatory cells (édas, Kehr et al. 2003), increased
cellular metabolism (Hollan 1996), decompartmengdion of transition metal ions (Huang,
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Tseng et al. 2001), activation of oxidases and ewrgges (Davydov 2001), and loss of
antioxidant capacity (Hsu, Liu et al. 1998, Aitkamd Sawyer 2003).

Every ejaculate is contaminated with potential sers of ROS. In the male reproductive
system, ROS can derive from leukocytes or fromgpermatozoa themselves. Most semen
specimens contain variable numbers of leukocytéh, meutrophils noted as the predominant
type (Aitken 1995, Saleh and Agarwal 2002). Actchheutrophils generate and release ROS
in high concentrations to form cytotoxic reactioagainst nearby cells and pathogens
(Ochsendorf 1999). Leukocytospermia has been adedci with decreased sperm
concentration, motility and morphology, as welldereased hyperactivation and defective
fertilization (Moskovtsev, Willis et al. 2007). Speatozoa have also been noted to generate
ROS independently of leukocytes (Baker, Krutskiktale 2003) and the ability of sperm to
generate ROS depends on the maturation level cffematozoa.

Sperm membranes are rich in polyunsaturated fatty a feature rendering them susceptible
to oxygen-induced damage mediated by lipid perdioda(LPO) (Sikka, 2001). Lipid
peroxidation is an important pathophysiologicalgass occurring in numerous diseases and
stress conditions and results in a series of degéwe processes affecting the organization
and function of various cellular components (Aitk&arkson et al. 1989). Oxidative stress is
an important factor in the etiology of poor sperumdtion, inducing morphological alterations
(Aziz et al., 2004) and oxidative damage to DNA,nmbeanes and proteins (Stadtman et
Levine, 2003; Moustafa et al., 2004; Aitken et Ddiis, 2007). The LPO caused by ROS
such as KO, is the limiting factor of the lifespan of mammaligpermatozoa. In addition, an
excess of ROS and free radical generation haveudrdaty been detected in the seminal
plasma and sperm of infertile men (Baker et Aitka®05; Pasqualotto et al., 2008). Seminal
plasma and sperm contain a panel of protectiveoxidints, such as the glutathione
peroxidase/reductase system, superoxide dismutagalase and low-molecular weight
antioxidants, vitamin E, vitamin C, urate and allmymvhich scavenge ROS and circumvent
possible cellular damage (Tremellen, 2008). Mamdiss have investigated the possible
effect of this process on the loss of sperm fumetigpgarameters (Geva, Bartoov et al. 1996,
Zabludovsky, Eltes et al. 1999, Rajesh Kumar, Deagsy et al. 2002).

Flavonoids

Flavonoids are characterized by a phenyl benpgtone-derived structure consisting of two
benzene rings (A and B) linked by a heterocyclicapyor pyrone ring (C) (Kuhnau,
1976 and Morand et al., 1998). Flavonoids are plaiménolic compounds with strong
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antioxidant properties found in many dietary soarsech as tea, onion, broccoli, apple and
green beans (Anjaneyulu and Chopra, 2004). Fladsncan prevent oxidative damage as a
result of their ability to scavenge reactive oxyggrecies such as hydroxyl radical and
superoxide anion (Galati et al., 2002) and metelating (Pedrielli and Skibsted, 2002). In
plants, the flavonol aglycone is most commonly en¢onjugated at the 3-position of the
unsaturated C-ring with a sugar moiety, formin@-@hkcosides such as quercitrin or rutin
(Merck, 2001). Quercetin can be obtained from plania extraction of the quercetin
glycosides followed by hydrolysis to release thdy@mne and subsequent purification.
Flavonols exhibit numerous biological and pharmagmal effects, including anti-oxidant,
chelation, anti-carcinogenic, cardioprotective,tbaostatic, and secretory properties (Gross
et al.,, 1996, Middleton et al., 2000 and PDRNS, 1200n plants, these compounds are
involved in energy production (Theoharides et a001) and exhibit strong anti-oxidant
properties, possibly protecting plants against Halrmaltraviolet rays (Wiczkowski et al.,
2003).

Quercetin

Quercetin (3,34',5,7-pentahydroxyflavone) is the most abundantadyetlavonoid in fruit
and vegetable@Russo et al., 2012). According to the literatuhe, daily intake of quercetin
varies widely. In the western world, the averagiydatake of quercetin has been estimated
to be between 20 mg and 40 mg, although it careasm up to 500 mg/day in individuals
who ingest large quantities of apples, onions amdatoes (Manach et al., 2005, Manach et
al., 2004 and Russo et al., 2012). Furthermorercgtia is available as a dietary supplement,
and ingestion of 1 g/day or even more has beenrtexpgManach et al., 2005 and Russo et
al., 2012). Quercetin is a member of a family @ivéinoid polyphenols with more intense
antioxidant activity than vitamins C and E, as vealllesser toxicity. Quercetin has also a pro-
oxidant effect and this depending on its conceiatnatwhich is indicative of its hermetic
behaviour with lower doses displaying mostly antlaxit properties (Watjen et al., 2005).
Phenolic compounds act as free radical scavengetsad times, as metal chelators, acting
both in the initiation step, as well as in the @gation of oxidative process (Stojanovic,
Sprinz et al. 2001). Quercetin improved stallioersp motility and acrosome integrity, and
markedly enhanced the zona binding ability of sggamoa while also reducing DNA
fragmentation in cryopreserved spermatozoa (GibbtleB et al. 2013). Quercetin was
reported to ameliorate the cadmium induced oxi@aidxicity of germ cells in male mice (Bu

et al., 2001) also cytotoxicity in Sertoli-germ lceliltures due to atrazine was countered by
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qguercetin intervention (Abarikwu et al., 2012). 8arly, oxidative damage induced by
diethylstilbestrol to hamster spermatogenic cellsswrevented by simultaneous treatment
with quercetin (Li et al.,, 2010). However, a receamntradictory report indicates that
guercetin administration to male mice increasedygreeration of reactive oxygen species and
lipid peroxidation in the testis with concomitargadease in sperm count and motility in a
dose dependant manner (Ranawat et al., 2013).

OH O

Figure 2 Chemical structure of quercetin

Resveratrol

Other flavonoid substances with antioxidant acti@mve been described. With regard to
semen supplementation, resveratrol (3;8jAydroxystilbene) is a natural polyphenol found
mainly in red grapes and red wine that plays aromant role as a lipid soluble antioxidant,
acting as an effective scavenger of superoxide )Q&droxyl (OH) and metal-induced
radicals (Joe, Liu et al. 2002, Sarlos, Molnar let2802, Collodel, Federico et al. 2011,
Schmatz, Perreira et al. 2012). Resveratrol aldobés a protective effect against ethanol
induced lipid peroxidation in testes (Kasdallahssa, Mornagui et al. 2006) and lipid
peroxidation induced by tert-butyl hydroperoxidespermatozoa, protecting sperm chromatin
and membranes (Collodel, Federico et al. 2011), @medenting DNA damage caused by
ROS (Revel, Raanani et al. 2001). Resveratrol itddb lipid peroxidation of ram
spermatozoa most effectively when applied at lowceatrations (1mg/109 spermatozoa),
as demonstrated by the TBARS test (Sarlos, Molhal.e2002). Resveratrol inhibited the
BaP-diol-epoxide (BPDE) adduct formation in sperm DN#hd apoptotic and necrotic cell
death (Revel, Raanani et al. 2001).
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3
OH

Trins-resveratrol Cis-resveratrol

Figure 3 Chemical structure oftrans- and cistesveratrol.

Curcumin

Curcumin is a bright yellow compound found in turiragwhich is derived from the rhizomes
of the plantCurcuma longédl.inn, a perennial herb of ti@ngerberaceaéamily (Ammon and
Wahl 1991). Curcumin is a lipophilic polyphenol tha insoluble in water (Ruby, Kuttan et
al. 1995). Curcumin has been shown to scavengerédicals (Sharma 1976). Undevitro
conditions, curcumin significantly inhibited thergeation of ROS such as superoxide anions
and HO,, and nitrite radical generation by activated mpbheages, which plays an important
role in inflammation (Mathuria and Verma 2008). @umin lowered the production of ROS
in vivo (Joe and Lokesh 1994). The antioxidant mechanisouicumin is attributed to its
unique conjugated structure, which includes twohwoeglated phenols and an enol form of
diketone; the structure of curcumin shows typiealical-trapping ability as a chain-breaking
antioxidant (Masuda, Maekawa et al. 2001). Suppieat®n of fresh bull semen with
curcumin significantly increased the post-thaw speontent of GSH (Bucak, Baspinar et al.
2012). Administration of curcumin to male rodentsaltenged by reproductive toxicant
appears to have a protective effect toward testictunction and fertility (Mathuria and
Verma 2008, Sahoo, Roy et al. 2008).

Figure 4 Chemical structure of curcumin

210|Page



Animal Physiology 2014 May 21st and 22nd 2014

Conclusion

Antioxidants can improve semen quality. One of t@ny antioxidants could be flavonoids
like quercetin, resveratrol, curcumin and etc. Basea other authors’ results, flavonoids
might be used as an alternative drug for the treatraf male infertility problems. This ROS
scavenging antioxidants could be provided in fegidled directly to semen extender or added
to insemination catheters. However, the exact nshaof action and dose analysis need to

be further investigated.

Acknowledgment

This work was financially supported by VEGA scientiirant 1/0084/12 and co-funded by
European Community under project no 262202201BQilding Research Centre
~AgroBioTech".

References

Aitken, R. J. and D. Sawyer The human spermatoznohwaving but drowningAdv Exp
Med Biol 2003, 518, 85-98.

Aitken, R. J. Free radicals, lipid peroxidation apkrm functionReprod Fertil Dey. 1995,

7, 659-668.

Aitken, R. J., J. S. Clarkson and S. Fishel Germradf reactive oxygen species, lipid
peroxidation, and human sperm functi8ml Reprod. 1989, 41, 183-197.

Aitken, R.J., De Luliis, G.N. Value of DNA integyiassays for fertility evaluation Society of
Reproduction and Fertility Suppleme@007, 65, 81-92.

Akiyama, M. In vivo scavenging effect of ethylcyisi® on reactive oxygen species in human
semenNihon Hinyokika Gakkai Zasshi999, 90, 421-428.

Ammon, H. P. and M. A. Wahl. Pharmacology of CureulongaPlanta Med 1991, 57, 1-7.

Aziz, N., Saleh, R.A., Sharma, R.K., Lewis-JonesEEfandiari, N., Thomas Jr. A.J. Novel
association between sperm reactive oxygen speadiedugtion, sperm morphological
defects, and the sperm deformity indEgrtility and Sterility 2004, 81, 349-354.

Baker, M. A., A. Krutskikh and R. J. Aitken. Bioaheal entities involved in reactive
oxygen species generation by human spermatézotoplasma2003, 221, 145-151.

Baker, M.A., Aitken, R.J. Reactive oxygen specrespermatozoa: methods for monitoring
and significance for the origins of genetic diseasé infertility. Reproductive Biology and
Endocrinology 2005, 3, 67.

Bucak, M. N., N. Baspinar, P. B. Tuncer, K. Coya&h, Sariozkan, P. P. Akalin, S.
Buyukleblebici and S. Kucukgunay. Effects of curaamand dithioerythritol on frozen-
thawed bovine semeAndrologig 2012, 44 Suppl 1, 102-109.

Celik, H., Aring, E. Evaluation of the protectivéfeets of quercetin, rutin, naringenin,
resveratrol and trolox against idarubicin-inducedAbdamageJournal of Pharmacy and
Pharmaceutical Science2010, 13, 231-241.

Collodel, G., M. G. Federico, M. Geminiani, S. MartC. Bonechi, C. Rossi, N. Figura, E.,
M. Effect of trans-resveratrol on induced oxidatisgess in human sperm and in rat
germinal cellsReprod Toxicql2011, 31, 239-246.

211|IPage



Animal Physiology 2014 May 21st and 22nd 2014

Davydov, D. R.. Microsomal monooxygenase in apaptamnother target for cytochrome c
signaling?Trends Biochem Sc2001 26, 155-160.

Geva, E., B. Bartoov, N. Zabludovsky, J. B. Lessing_erner-Geva and A. Amit. The effect
of antioxidant treatment on human spermatozoa antliZation rate in an in vitro
fertilization programFertil Steril, 1996, 66, 430-434.

Gibb, Z., T. J. Butler, L. H. Morris, W. M. Maxwedind C. G. Grupen. Quercetin improves
the postthaw characteristics of cryopreserved seted and nonsorted stallion sperm.
Theriogenology2013, 79, 1001-1009.

Hollan, S.. Membrane fluidity of blood celldaematologia (Budap)996, 27, 109-127.

Hsu, P. C., M. Y. Liu, C. C. Hsu, L. Y. Chen andLY.Guo. Effects of vitamin E and/or C on
reactive oxygen species-related lead toxicity i &t spermToxicology 1998, 128, 169-
179.

Huang, Y. L., W. C. Tseng and T. H. Lin. In vitriexts of metal ions (Fe2+, Mn2+, Pb2+)
on sperm motility and lipid peroxidation in humaengen.J Toxicol Environ Health A
2001, 62, 259-267.

Joe, A. K., H. Liu, M. Suzui, M. E. Vural, D. Xiaand |. B. Weinstein. Resveratrol induces
growth inhibition, S-phase arrest, apoptosis, drahges in biomarker expression in several
human cancer cell line€lin Cancer Res2002, 8, 893-903.

Joe, B. and B. R. Lokesh. Role of capsaicin, curnwand dietary n-3 fatty acids in lowering
the generation of reactive oxygen species in ratgreal macrophage&iochim Biophys
Acta 1994, 1224, 255-263.

Kasdallah-Grissa, A., B. Mornagui, E. Aouani, M.raifaami, N. Gharbi, A. Kamoun and S.
El-Fazaa. Protective effect of resveratrol on ethamduced lipid peroxidation in rats.
Alcohol Alcoho) 2006, 41, 236-239.

Kessler, M., Ubeaud, G., Jung, L. Anti- and prodaxit activity of rutin and quercetin
derivativesJournal of Pharmacy and Pharmacolo@003, 55, 131-142

Lamirande, E. De., Jiang, H., Zini, A., Kodama, Bagnon, C. Reactive oxygen species and
sperm physiologyReviews of Reproductiph997. 2,. 48-54.

Masuda, T., T. Maekawa, K. Hidaka, H. Bando, Y. 8@k and H. Yamaguchi. Chemical
studies on antioxidant mechanism of curcumin: aialpf oxidative coupling products
from curcumin and linoleatd. Agric Food Chem2001, 49, 2539-2547.

Mathuria, N. and R. J. Verma. Ameliorative effe€icarcumin on aflatoxin-induced toxicity
in serum of miceActa Pol Pharm2008, 65, 339-343.

Moskovtsev, S. 1., J. Willis, J. White and J. B. IMn. Leukocytospermia: relationship to
sperm deoxyribonucleic acid integrity in patientsleated for male factor infertilityertil
Steril, 2007, 88, 737-740.

Moustafa, M.H., Sharma, R.K., Thornton, J., Masdia, Abdel-Hafez, M.A., Thomas Jr.
A.J. Relationship between ROS production, apoptesigl DNA denaturation in
spermatozoa from patients examined for infertilljuman Reproductign2004, 19, 129—
138.

Ochsendorf, F. R.. Infections in the male genitattt and reactive oxygen speciétum
Reprod Updatel1999, 5, 399-420.

Pasqualotto, F.F., Sharma, R.K., Pasqualotto, EABarwal, A. Poor semen quality and
ROS-TAC scores in patients with idiopathic inféwtil Urologia Internationalis 2008, 81,
263-270.

Rajesh Kumar, T., K. Doreswamy, B. Shrilatha andd&lldhara. Oxidative stress associated
DNA damage in testis of mice: induction of abnorsérms and effects on fertilitylutat
Res 2002, 513, 103-111.

212|Page



Animal Physiology 2014 May 21st and 22nd 2014

Revel, A., H. Raanani, E. Younglai, J. Xu, R. Han,F. Savouret and R. F. Casper.
Resveratrol, a natural aryl hydrocarbon receptdagonist, protects sperm from DNA
damage and apoptosis caused by benzo(a)pyRemeod Toxicql2001, 15, 479-486.

Ruby, A. J., G. Kuttan, K. D. Babu, K. N. Rajaseldraand R. Kuttan. Anti-tumour and
antioxidant activity of natural curcuminoidSancer Lett2005, 94, 79-83.

Sadani, G. R. and G. D. Nadkarni. Changes in lipgdoxide levels and the activity of
reactive oxygen scavenging systems in thyroid éissfter exposure to radioactive iodine in
rats.Thyroid 2007, 7, 937-941.

Sahoo, D. K., A. Roy and G. B. Chainy. Protectiffecs of vitamin E and curcumin on L-
thyroxine-induced rat testicular oxidative stre&Ssem Biol Interact2008, 176, 121-128.

Saleh, R. A. and A. Agarwal. Oxidative stress aralemnfertility: from research bench to
clinical practiceJ Androl 2002, 23, 737-752.

Sarlos, P., A. Molnar, M. Kokai, G. Gabor and JtkgaComparative evaluation of the effect
of antioxidants in the conservation of ram senfata Vet Hung2002, 50, 235-245.

Sharma, O. P.. Antioxidant activity of curcumin aethted compound&iochem Pharmacol
1976, 25, 1811-1812.

Schmatz, R., L. B. Perreira, N. Stefanello, C. Megz R. Spanevello, J. Gutierres, M.
Bagatini, C. C. Martins, F. H. Abdalla, J. Daci Sdva Serres, D. Zanini, J. M. Vieira, A.
M. Cardoso, M. R. Schetinger and V. M. Morsch. Efffeof resveratrol on biomarkers of
oxidative stress and on the activity of delta ar@molinic acid dehydratase in liver and
kidney of streptozotocin-induced diabetic r&mchimie 2012, 94, 374-383.

Sikka, S.C. Relative impact of oxidative stress male reproductive functio Current
Medicinal Chemistry. 2001, 8, 851-862.

Stadtman, E.R., Levine, R.L. Free radical-mediabedation of free amino acids and amino
acid residues in proteindmino Acids2003, 25,. 207-218.

Stojanovic, S., H. Sprinz and O. Brede. Efficiermnyd mechanism of the antioxidant action
of trans-resveratrol and its analogues in the eddiposome oxidationArch Biochem
Biophys 2001, 391, 79-89.

Tremellen, K. Oxidative stress and male infertilitg clinical perspective.Human
Reproduction Update2008, 14, 243-258.

Villegas, J., K. Kehr, L. Soto, R. Henkel, W. Misiad R. Sanchez. Reactive oxygen species
induce reversible capacitation in human spermatoxodrologig 2003, 35, 227-232.

Yao, L.H., Jiang, Y.M., Shi, J., Tomas-BarberanA.F.Datta, N., Singanusong, .R.
Flavonoids in food and their health benefféant Foods for Human Nutritigr2004, 59,
113-122.

Yu, J., Wang, L., Walzem, R.L., Miller, E.G., PikeM., Patil. B.S. Antioxidant activity of
citrus limonoids, flavonoids, and coumaridsurnal of Agricultural and Food Chemistry
2005, 53, 2009-2014.

Zabludovsky, N., F. Eltes, E. Geva, E. Berkovitz, Amit, Y. Barak, D. Har-Even and B.
Bartoov. Relationship between human sperm lipidoxidation, comprehensive quality
parameters and IVF outcomf&ndrologia 1999, 31, 91-98.

Zhang, H., R. L. Zheng, Z. Q. Wei, W. J. Li, Q.&ao, W. Q. Chen, Z. H. Wang, J. He, J. P.
Liang, G. W. Han, T. Huang, Q. Li, H. M. Xie, S. Mhang and X. C. Cai. Effects of pre-
exposure of mouse testis with low-dose (16)0O8+ mm80Co gamma-rays on sperm shape
abnormalities, lipid peroxidation and superoxidsnaitase (SOD) activity induced by
subsequent high-dose irradiatidmt J Radiat Bio) 1998, 73, 163-167.

213|Page



Animal Physiology 2014 May 21st and 22nd 2014

THE EFFECTS OF TCDD AND/OR GENISTEIN ON THE VIABILI TY AND
INCIDENCE OF APOPTOSIS IN GRANULOSA CELLS ISOLATED FROM LARGE
PORCINE FOLLICLES
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Introduction

Endocrine disrupting chemicals are present in tmdrenment and influence reproductive
processes by interfering with steroid hormone bitisgsis/secretion and/or receptor signaling
and gene regulation. The current study was desigonegkamine whether the changes in
steroid hormone production caused by low doses ,8f7B-tetrachlorodibenzo-p-dioxin
(TCDD) and/or genistein (G) were related to theuicttbn of apoptosis in porcine granulosa

cells obtained from large=8 mm) porcine follicles.

Materials and Methods

For estimation of Pand E secretion, granulosa cells were first precultdfoediO h and then
cultured (phenol-free Eagle’s medium, 5% CS, 0.@2nmh gentamycin and 60 U/ml nystatin)
for additional 48 hours with TCDD (100 pM) and/oengstein (50 or 500 nM). Medium
concentration of steroid hormones was measureddigimmunoassay. The effects of TCDD
and/or G on the incidence of apoptosis were medsargranulosa cells, first precultured (40
h) and then cultured (phenol-free Eagle’s mediufn, GS, 0.05 mg/ml gentamycin and 60
U/ml nystatin) with TCDD (100 pM) and/or G (500 nNbr three, six or 24 hours. After
culture, the cells were stained with the use ofGFAnnexin V Apoptosis Detection Kit -
FITC labeled Annexin V (5 pl/ 1x®ccells) and propidium iodide (PI; 5 pl/ 1¢16ells)
which was followed by flow cytometry. Annexin’/?I" cells were recognized as necrotic,
Annexin V'/PI" as late apoptotic, while Annexin*NPI' cells were recognized as early
apoptotic cells. Statistical analysis was performesthg one-way ANOVA for repeated
measurements followed by the LSD test.

Results

Higher dose of G (500 nM) and TCDD combined with(%®% or 500 nM), in contrast to

TCDD or lower dose of G (50 nM) alone, decreasgddtretion by granulosa cells from
large follicles. TCDD and/or G did not affect Becretion. TCDD (100 pM) increased the

number of live granulosa cells after three hours ailture, whereas genistein (500 nM)
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abolished this effect of TCDD. At the same timenpoiTCDD decreased the number of
necrotic cells. TCDD and genistein used alone amdcombination did not affect the
percentage of live, necrotic, early and late apptgranulosa cells in the remaining time

points.
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Conclusions

In contrast to TCDD (100 pM) and G (50 nM) appleéddne, the use of the combined
compounds decreased P4 production by porcine grisagklls from large follicles after 48
hours of culture. TCDD increased the number of &mapcells and decrease the number of
necrotic cells after 3 hours of culture, but ndéabé or 24 hours. Therefore, TCDD and
genistein induced changes in granulosal steroidegjemlid not correspond to the changes in

the incidence of apoptosis.
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Introduction

Environmental estrogens such as dioxins (e.g./&3etrachlorodibenzo-p-dioxin; TCDD)
and phytoestrogens (e.g., genistein; G) affectosiymetive processes including granulose cell
functions in humans and animals. The current studyg designed to examine whether the
changes in steroid hormone production caused bydloses of TCDD and/or G were related
to the induction of apoptosis in porcine granulges#ls obtained from medium (3-6 mm)

porcine follicles.

Materials and Methods

For estimation of Pand E secretion, granulosa cells were first precultdfoediO h and then
cultured (phenol-free Eagle’s medium, 5% CS, 0.@2nmh gentamycin and 60 U/ml nystatin)
for additional 48 hours with TCDD (100 pM) and/oengstein (50 or 500 nM). Medium
concentration of steroid hormones was measureddigimmunoassay. The effects of TCDD
and/or G on the incidence of apoptosis were medsargranulosa cells, first precultured (40
h) and then cultured (phenol-free Eagle’s mediufn, GS, 0.05 mg/ml gentamycin and 60
U/ml nystatin) with TCDD (100 pM) and/or G (500 nNbr three, six or 24 hours. After
culture, the cells were stained with the use ofGFAnnexin V Apoptosis Detection Kit -
FITC labeled Annexin V (5 pl/ 1x®ccells) and propidium iodide (PI; 5 pl/ 1¢16ells)
which was followed by flow cytometry. Annexin’//?I" cells were recognized as necrotic,
Annexin V'/PI" as late apoptotic, while Annexin*NPI' cells were recognized as early
apoptotic cells. Statistical analysis was performesthg one-way ANOVA for repeated
measurements followed by the LSD test.

Results

The higher concentration of genistein (500 nM) alamd in combination with TCDD (100
pM) decreased #secretion by granulosa cells isolated from medioliicles. Higher dose of
genistein (500 nM) alone as well as TCDD combinethws (50, 500 nM) significantly
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decreased Esecretion by the cells. TCDD and/or genistein (308) did not affect the
number of live, early apoptotic, late apoptoticecrotic cells after 3, 6 and 24 hours.
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Conclusions

TCDD (100 pM) amplified the inhibitory effect of B0WM of genistein on Psecretion by
granulose cells isolated from medium follicles.hsiigh when applied separately, TCDD
(100 pM) and lower concentration of genistein (50 wlid not affect & secretion, but in
combination they decreased &ecretion. No treatment affected the number optgiw cells.
Therefore, TCDD and genistein induced changesanigosal steroidogenesis did not

correspond to the changes in the incidence of agapt
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SUPPLEMENTAL LIGHTING ON DAIRY PERFORMANCE INTHE T ROPICS
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Abstract

Milk yield and milk composition were compared incdws during a 58-day period in mid
lactation in central Thailand. Controls receiveduna lighting which averaged 11 hours of
daylight and 13 hours of darkness (11L:13D), whileated cows received supplemental
fluorescent lighting to a photoperiod of 16L:8D| Abws were housed indoors in open-sided
barns and were fed a mixture of grass hay, meatesurate and molasses. Machine milking
took place twice daily. Treated cows on the 16Lj@wtoperiod produced 4.2% more fat-
corrected milk (9.92.1 kg/d) than controls (9.849 kg/d) after weeks 5-8 only but non-
significant, and ate 4.7% more grass hay (8.7 \sk§DM/d). Milk fat averaged 4.3t11%

in both groups and milk protein 3.044%. IGF-1 levels were non-significantly higivethe
treated group (49.280.3 vs. 45.25%.9 ng-100ml). More cows per groups, a longer tarad
individual monitoring of hay intake, and milk congson will be needed to confirm the
current results which nevertheless suggest valuegdponses in tropical dairy cows to

supplemental lighting.

Introduction

At high latitudes, short days in winter have begentified as a limitation to milk production,
and responses of 8-10% in milk yield and DM intakave been reported to long-
supplemental photoperiods (typically, 16 h lighyfdi&iller et al, 1999). Dahkt al. (1997)
have proposed increased circulating levels of Indike-growth factor-1 (IGF-1), a
galactopoietics hormone in ruminants, as the ppadciregulatory mechanism in this
photoperiodic response.

In general, dairy cows in Thailand are commonlytkegrmanently indoors under shade and
shelter for safety and fed by the cut-and-carriastyre (Tudsri and Sawasdipanit, 1993). It
would thus be a simple matter to supplement thieatgperiod with artificial light, but no
information is available on the efficacy of thishaique under tropical conditions, or with
tropical genotypes, which in other respects (egd. $taedding) are less photo-reactive than

temperate breeds (Yates, 1957). The current expatiovas thus undertaken in central
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Thailand with cows of the dominant local dairy tyj@&% crossbred Friesian) fed and housed
under typical local conditions.

Materials and Methods

Experimental site, and climate

The experiment was conducted at Muaklek, Sarabhaildand (1450°'N, 10110'E) at an
altitude 220 m and where natural daylength variety &rom 11.2 to 11.5 h/d during the
experimental period. Annual rainfall in the area 1$92 mm. Daily recordings in a
Stephenson screen adjacent to the cow barns rewesds values of 29.1 and 17.0°C
(maximum and minimum dry bulb temperatures), 66%atiree humidity, 1.3 m/s wind
velocity and a total rainfall of 23.5 mm.

Experimental design, treatment and management

Two groups of 4 Friesian-cross lactating cows, Wwieig 384-389 kg, yielding 10.5 kg
milk/day in the # month of lactation were balanced for weight antkyield and allocated
to Treatment 1 (Control-natural lighting for theear 11L:13D photoperiod) or Treatment 2
(Natural lighting + supplemental fluorescent ligigtieach evening until 22.00 h: a 16L:8D
photoperiod).

Light intensity at eye level averaged 350 lux (Dahlal., 1997). Each group was housed,
unrestrained, in one of the 2 identical open-sidahs (12 m x 7 m wide; 3.5 m high), and
was grouped fed a ration of protein supplement5&MDM, 16.4%CP, 73% in vitro dry
matter digestibility (IVDMD): at the rate of 1 kgBkg milk produced), 1 kg of molasses
(78.4%DM, 3.6%CP, 15.6 MJ/kgDM) and Guinea grassy {@1%DM, 5.7%CP,
33%IVDMD) ad libitum ;Treatment 1 was 30 m distant from Treatment 2wsasl shielded
from any stray artificial lighting coming from thatter barn.

Mechanical milking took place at 05.00 and 15.3flally and prior to milking all cows were
thoroughly showered and fed their concentrate anoldsses. The experiment ran for 58 days
from December 13, 1999 to February 9, 2000. Mikkld/iiwas recorded daily for each cow,
and from each milking a sample was taken, bulketl @ralysed weekly for fat and protein
content using the Milkoscan Tester. All milk yieldere compared on a 4% fat-corrected
basis (FCM). The intake of grass hay was calculatedhe difference between hay offered
and the uneaten residual.

Blood urea nitrogen (BUN) was used to assess tinegein status (Blowegt al.,1973). Ten
ml jugular blood samples were taken from all cowmsl® January 2000 at 07.30 h, and again

at 13.30 h. The heparinised samples were centrdfage the plasma was stored at -20°C for
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the late BUN (Tiffanyet al.1972) and glucose analysis (Slein, 1963), bothgutie Cobas
Mira, Roche. To accommodate the BUN and glucosknigae, morning supplementation
was delayed until after milking on that day onlyheTfollowing day, 20 January 2000,
separate 10ml jugular blood samples were drawr8&01h. and the plasma stored at -20°C
for plasma IFT-1 determination (IGF-1 OCTEIA ELIS8%6 Wells (Immunodiagnostic
Systems, UK).

Statistical analyses on milk production, blood rbetiies, liveweight and plasma IFG-1
changes were carried using at t-test under a Baiparison design with the animals as the
experimental unit (SAS 1985).

Results and Discussion
Feed intake and blood metabolites

The low CP and digestibility of the grass hay fedhis study would, alone, have
presumably limited milk production, but the suppéartation with protein meal and molasses
lifted the intake of experimental cows above tleguired (NRC, 1988) for maintenance and
production. The BUN and glucose levels recordegsrtighat conclusion. Neither parameter
was affected by treatments, and at the morning BaghBUN values averaged 14.88
mg%. Afternoon values were slightly higher, andraged 18.66.6 mg%,; both values being
above the average range of 12.3 to 17.8 mg% repbiteRowlandset al. (1977). Glucose
values at the corresponding times averaged 2204and 55.23.8 mg%, respectively; both
values well above the averages quoted by Paya&1974) of 42-45 mg%. From these data,
we can conclude that the experimental cows werd feel, relative to their level of
production, and that they should thus have beguosition to respond to any galactopoietics
stimulus provided by the artificial long photopeti@l6L:8D) in Treatment 2. The intake if
grass hay DM was higher in Treatment 2 than Treatnie (estimated as 8.7 and 8.2
kgDM/cow/d) on a group-fed basis), a result thatassistent with early work in higher
latitudes (Tanidat al, 1984) and in Thailand (Tudsri and Sawasdipd993) which showed
that 24h/d lighting for security reasons led tararease in feed intake. Cows in Treatments 1
and 2 weighed 38%t3 and 3846.3 kg at the start of the experiment, and gair&8 2nd
15.4 kg during experimentation, respectively. Tégser (non-significant) gain in weight in
Treatment 2 is consistent with those cows producimye milk, and partitioning more
nutrients to milk production than cows of Treatment Under normal conditions (for

example, Treatment 1), supplementary feeding ofscownid-lactation would be expected to
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lead to more energy being partitioned to body eneegerves, as was apparently the case
here.

Milk yield and composition, and circulating IGF-1

Average daily FCM yields averaged 9.9£2.1 and 9.8#dg/cow in Treatments 1 and 2,
respectively (non-significant), but when the wegkneek data is examined (Figure 1), it can
be seen that FCM yield in Treatment 2 was relagivelv at the first 4 week, but then

recovered to an overall 4.2% gain in week 5 to 8.

Figure 1. Average daily FCM yields of cows in both
treatments.

- ——Suppl -=-Nat

95

kg/cow

This indicates that the lower FCM vyield at the tfils week would possibly be a direct
physiological mechanism which acts by reversingtamal trend for cows to visual stress and
adaptation resulting in low eating activity (Phpliand Schofield, 1989). However, total DM
intake of light supplemented cows was apparenijhéri. More cows per treatment will be
necessary in future work to confirm the existeniceugh a trend, but the pattern in Treatment
2 is consistent with the known fact that photopdidaesponses in ruminants are delayed, and
slow-acting (Yates, 1956) Milk fat and protein l&v¢4.340.11 vs. 4.30.12% and 3.08.16

vs 3.00.11%, respectively in Treatments 1 and 2) were sighificantly affected by
treatment under the current conditions. Simila®k-1 levels were not significantly affected

by treatment, but values in Treatment 2 (49.25+x®B00mI) were higher than those in
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Treatment 1 (45.25+9.9 ng/100ml). The latter resuttonsistent with the work of Dahl et al.
(1977), which showed that long photoperiods lethtoeased circulating levels of IGF-1.
There are number of reports in the temperate zadehaher latitudes (Peteet al., 1981;
Mercek and Swanson, 1984; Bilodeat al., 1989; Dahlet al., 1997), that supplemental
lighting can increase milk yield. The current rédtdm a 9-week study (duration limited by
outside circumstances) indicate a similar situatiotropical dairy cows of largely Friesian
genotype. The facts that a 4.2% increase in yiedd mecorded in Treatment 2 and that the
trend apparent in DM intake and IGF-1 levels arestsiently in the expected direction,
support the need for more extensive studies inmgha much larger sample size, cows in
early lactation and cows that are individually meleml for all parameters. Artificially
supplemental photoperiod appear to have real patéatimprove feed intake and milk yield
in tropical countries where cows are normally hou$ar thermoregulatory and security

reasons.

Conclusion

It can be expressed that this experiment has ggspibvided a support for the use of
photoperiod as an effective, non-invasive methoernbance milk production. Details on
stage of lactation, number of cows and hormongaeses from PRL and IGF-1 are needed

to an increase in milk production under tropicahditions.
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Abstract

The aim of our work was to investigate haematolalgiparameters of mouflons. The
experimental study included a total of 10 mouflahsy were only 5 years age females. Most
animals proved to be clinically healthy. The midtdeel of hemoglobin was observed and
detected in interval 12,18 — 13,06 g.dlith the lowest middle level in spring and witleth
maximum middle level in autumn. The middle level matocrit Klk) was observed in
seasons which were detected in interval 0,371 840|3" with the lowest middle level in
spring and with the maximum middle level in sumnsmason. The middle level of
erythrocyte Er) was observed in seasons and detected in int®®al— 9,37 Tt and middle
level of lymphocyte I(y) observed in seasons which were detected in alt&®,92 — 66,18
% with the lowest middle level in winter and witrarimum middle level in autumn.

Key words: erythrocytes, female, lymphocytes, mouflons

Introduction

Mouflons are primarily native from Mediterraneagim. Since 1730 the first mouflons were
carried in to Europe from Sardinia and Corsicandta On the sustenance are these animals
less demanding than other wild living animals. Tleeg more demanding on the climatic
conditions. They are modest, because feeds onvatiiyherbs, campestral herbs, campestral
fruits, leafs and in winter season to mouflonsisaf only dry grass and hay. They are hardy
towards frost but unfavourably suffer high snowI{léeal., 2008).

Hematological parameters observation are using raaidain clinical diagnostics. The
haematological parameters are used for utilizabonthe metabolic status valuation in
animals (Sakalova, et al., 2010auses of hematological variabilithat cause differences
atselected individuals may be clearvery slightlyand they are givegeneticsenvironment,

age and sex of individualsThe aim of this paper is to point to another patemef
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interaction on the animal body and even the impéthhe season on the hematological status

of mouflons.

Material and Methods

The experimental group consisted of 10 mouflon 1esyan ages 5 year of the South-East
area in Slovakia. Wild living animals were keptnrenagerie during year. Water intake was
unrestricted. The blood was taken from jugular wesimg by vacuum tubes. In the blood, by
normal laboratory procedure was setting the hadowgit@l profile of blood components (Er,
Htk, MCV, Hb, Lc). The obtained samples were exadirby the Centre of Excellence
Laboratory of Animal Ecology and man at PreSov @mity in PreSov. The obtained values
were analysed and subsequently evaluated. Bas#te@valuation, data was determined by
middle level of standard variation, minimal and @& levels. Based on the determination,
minimal and maximal middle variations were comparetevant samples, measured in

reported seasons and set a correlation coeffioiesignificance.

Results
Middle level standardvariation minimum and maximum values of selected hemato&igi

parameters in blood of mouflons shows Table 1.

Table.1.Selected haematological indicators in mouflons &loo

Winter season(n=10)
Parameter Hb Hk Er Ly
Benchmark 7,22-139 0,27 - 0,40 52-11.2 56,4 - 69,9
g.dr’ L7 T.I? %
X 12,4 0,382 8,07 62,92
std 1,222 0,060 1,616 3,759
min 10,4 0,28 53 57,3
max 14,3 0,49 10,6 69,1
Spring seasonn=10)
X 12,18 0,371 8,13 63,27
std 1,040 0,057 1,485 4,122
min 10,4 0,27 57 57,2
max 14,1 0,47 10,5 70,1
Summer seasor{n=10)
X 12,97 0,384 9,09 65,66
std 1,044 0,042 1,294 2,859
min 11,2 0,29 7,1 60,4
max 14,3 0,44 10,9 69,8
Autumn season(n=10)
X 13,06 0,375 9,37 66,18
std 0,838 0,032 1,323 2,424
min 11,5 0,29 7,2 62
max 14 0,41 11,1 69

n —number of individualsHb — hemoglobin, Hk — hematokrit, Ererythrocyte, Ly Hymphocyte [1x —median,
std —standard variatigrmin — minimum, max — maximum.
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Hematological profile

Middle level of hemoglobin(Hb) was observed in seasons afetected betweet2,18 —
13,06 g.dit with the lowest median levein spring and maximummiddle levelin autumn.
Among the sample of these seasons were not fogmifisant differences. Middle levedf
hematokrit Hk) was observed in seasons atetected betweed,371 — 0,384 I} with lowest
median levelin spring and maximummiddle level in summer.Among sample of these
seasons were found significant differenddgldle level of erythrocyte Er) was observed in
seasons andetected betwee,07— 9,37 Tt with thelowest median levah winter and with
maximum middle levelin autumn.Among observed sample of these seasons were found
significant differencesMiddle level of lymphocyte (Ly) was observed in seasons and
detected betwee62,92 — 66,18 % with theowest median leveln winter and with the
maximum middle levelin autumn.Among observed sample of these seasons were found

significant differences.

Conclusion

Hematological results of the investigation preseniethis work are primary study a broader
research on the impact of seasonality on the haxogatal status of wild gamdhe results

of this work show that it is necessary to point dbe quantitative and qualitative
haematological profile in wild mouflon females. Behined middle hematologic values
ranged in hemoglobin2,18 — 13,06 g.d, hematokrit was 0,371 — 0,384 .lerythrocyte
was 8,07 — 9,37 THandlymphocyte62,92 — 66,18 %The results in our experiment showed
interaction of animal organism and the impact & $feason on the hematological status of

experimental female mouflon.
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Abstract

The objective of the present study was to investigae secretion of progesterone and
insulin-like growth factor | of porcine ovarian guaosa cells after Cu addition vitro and to
outline a potential intracellular mediator (cycBi) of its effects. This study also examined
the in vitro apoptotic potential of Cu on porcine ovarian gtasa cells. Ovarian granulosa
cells were incubated with copper sulphate (CuSK0O) at the doses ranging from 0.33-2.0
uL.mL? for 18 h and compared with control group without &idition. Results showed that
P, release by granulosa cells was inhibited while riflease of IGF-1 and cyclin B1 was
stimulated significantly (P < 0.05) by Cu$6H,0 addition at the dose 2.0 pL.MLAlso,
addition of CuSQ@Q5H,0 at the lowest dose used in the study (0.33 pnsignificantly (P

< 0.05) decreased apoptosis in granulosa cellsai@dat data suggest dose dependent effect
of Cu on secretion of steroid hormone progestestegrowth factor IGF-1, and expression
of cyclin B1 as marker of proliferation of porcirevarian granulosa cells. Results also
indicate dose dependent effect of Cu on apoptdgi®m@ine ovarian granulosa cells and, that

the effect of Cu on ovarian cell proliferation codle mediated by IGF-I and cyclin B1.

Introduction

Copper (Cu) is an essential trace element and @aysnportant role in plant, animal and
human nutrition (Roychoudhury et al., 2008popper is strongly bioaccumulateehd is
readily absorbed after ingestion, inhalation, aednthl exposure (Binkowski et al., 2013;
Gerhardsson et al., 2002; Roychoudhury et al., @8 of the most frequent forms of Cu is
copper sulphate (CuSP- it a naturally occurring inorganic salt andvsdely used in
agriculture as fungicide, algaecide, herbicide mmtluscicide (Roychoudhury and Massanyi,

2008; NPIC, 2013Examinations of CuSg&poisoned animals showed signs of acute toxicity
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in the spleen, liver and kidneys (Clayton and GQlayt1981)High Cu concentrations in the
animal organism have also been associated withfbolhoansequences on the reproductive
system, although the role of Cu in reproductivéscedmains largely unknown (Massanyi et
al., 2012; Roychoudhury et al.,, 2009; Roychoudhetyal., 2010; Roychoudhury and
Massanyi, 2008). Our previous reports of exposarenétals suggest changes in hormonal
secretion of porcinand chicken ovarian granulosa cells (Capcarovéd ,e2@09; Kolesarova
et al., 2010b).

Progesterone (P is essential for normal ovarian cycles and cbotgs to regulation of
ovarian follicular development and remodeling (Kaleova et al., 2010a,b).is produced by
ovarian granulosa cells and tberpus luteun{Kolesarova et al., 2009, 2010a lmsulin-like
growth factor | (IGF-I), is an important stimulatof mitosis and ovarian steroid production
by ovarian granulosa and theca cells, which isireduor normal oocyte development and
hormonal feedback signalling to the hypothalamud pituitary (Kolesarova et al., 2009,
2010b). IGF-I is produced by porcine ovarian granulosa s;elbbeside other organs
(Kolesarova et al., 2010a,b, 2011b). The processvafian cell proliferation, growth and
development also involves cell cycle peptides, esflg proliferation related peptide cyclin
Bl (Kolesarova et al., 2011a). The fate of the @afollicle not only depends on a delicate
balance between the expression of factors promdaltigular cell proliferation, growth and
differentiation, but also of those inducing apodsiang et al., 2003). Our previous studies
also reported metal-induced alterations in cyclinéXpression in porcine ovarian granulosa
cells (Kolesarova et al., 2010a,b, 2011aji)e objective of the present study was to
investigate the secretion of progesterone andimsikk growth factor | of porcine ovarian
granulosa cells after Cu addition vitro and to outline a potential intracellular mediator
(cyclin B1) of its effects. This study also exandridein vitro apoptotic potential of Cu on

porcine ovarian granulosa cells.

Material and methods

Preparation, culture and processing of granulosallserom ovaries

Porcine ovaries obtained from healthy Slovakian té/igilts at the early and mid-follicular
phase of the estrous cycle without visible reprtigac abnormalities were collected,
transported to the laboratory at 4&@d washed in sterile physiological solution. Eoilar

fluid was aspirated from 3 to 5 mm follicles andamulosa cells were isolated by
centrifugation for 10 min at 200 x g followed by sting in sterile DMEM/F12 1:1 medium
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and resuspended in the same medium supplementbéd1@®o fetal calf serum and 1%
antibiotic-antimycotic solution at a final conceaatton of 16 cells.mL*. Portions of the cell
suspension were dispensed to well plates and chastides and were incubated at 37(%
and 5% CQ in humidified air until a 75% confluent monolayeas formed (5-7 days). At
this point, the medium (1 mL per well plates or 200 medium in 16-welled chamber slide
cells) was renewed and ovarian granulosa cellslture media were incubated 18 h with the
same supplements (10% fetal calf serum, 1% anitbasitimycotic solution) and with or
without chemical substance copper sulphate - GUEQO (purity>98.0%; molecular weight
249.69; Sigma-Aldrich, St. Louis, USA) at the do$e33, 0.40, 0.50, 1.0 and 2.0 pL.thL
(Table 1). After 18 h the culture media from wellates were collected for RIA, wells from
chamber slides were washed in ice-cold PBS (pH. T8)Is were fixed for 1 h at room
temperature in 4% paraformaldehyde, dehydratedtohals (70, 80, 96%; 10 min each) and
stored in 96% alcohol at =€ to await immunocytochemical analysis.

Immunoassay

Concentrations of Pand IGF-1 were determined in 25-100 pL incubanoedium by RIA.
These substances were assayed using RIA kits. IAB Rere validated for use in samples of
culture medium. RIA assay sensitivity fo5 Was 0.05 ng.mt while inter- and intra-assay
coefficients of variation did not exceed 9.0% an8%, respectively. RIA assay sensitivity
for IGF-1 was 2 ng.mL while inter- and intra-assay coefficients of vadatdid not exceed
6.8%, and 6.3%, respectively.

Immunocytochemistry

Signalling substances within granulosa cells platedchamber slides were detected using
immunocytochemistry. The ImmunoCruz Staining Systemd primary mouse monoclonal
antibodies against cyclin B1 were used as direlstethe manufacturer at a dilution of 1:500.
Visualisation of the primary antibody binding sitess achieved with a secondary rabbit
polyclonal antibody against mouse IGs, labelledhwitorseradish peroxidase (dilution
1:1000) and diaminobenzidine (DAB) reagent (10%hadber slides stained with
peroxidase/DAB reagent were mounted with Glycergelnting medium. The general cell
morphology, presence and localization of specifienunoreactivity in cells, as well as the
counting of the percentage of cells containing ggeicnmunoreactivity were determined by
light microscopy.

TUNEL assay
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MEBSTAIN Apoptosis kit Direct was used to deteatntenal deoxynucleotidyl transferase

(TdT)—mediated dideoxy uridinetriphosphate (dUTRkrend labelling (TUNEL) reactions.
At

Table 1 Copper concentrations used in the study

Group  CuSO,5H,0 (L) Medium Dilution Rate Concentrations of

(mL) CuSO,5H,0 (pL.mL ™)
Control 0 1 0:1
A 1 1: 500
B 1 1 1:1000 1
C 0.5 1 1:2000 0.5
D 0.4 1 1:2500 0.4
E 0.33 1 1:3000 0.33

the end of the culture, the chamber slides wergestdnl to the TUNEL assay using iarnsitu
cell death detection kifThe general cell morphology and percentage of TUNifisitive
cells in each culture was determined by visual wt&dn of cultures and counting of

TUNEL—positive and TUNEL—negative cells using lighicroscope and Leica fluorescent
microscope.

Statistical analysis
Significant differences between the control andegixpental groups were evaluated by using
two-way ANOVA, paired t-test or Chi-square texf)(using statistical software Sigma Plot

11.0. The data are expressed as means = SEM. @iffes from control at P < 0.05 were
considered as significant.

Results

Secretion of P by granulosa cells was significantly (P<0.05) bitad in the experimental
group A after Cu addition at the dose 2.0 pLn(0.64+0.08 ng.mL?) in comparison to
control group (3.31+0.09 ng.mt). P, release by granulosa cells was similar to thapotrol
group in other experimental groups B (2.62+0.05mig"), C (3.36+0.32 ng.ml), D
(4.097+0.486 ng.mL) and E (2.59+0.23 ng.mt) after Cu addition. Thenhibition by Cu

addition was in the group with the highest dos€of IGF-I release by granulosa cells was
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significantly (P<0.05) stimulated in the experin@ngroup A after Cu addition at the dose
2.0 pL.mL?* (86.10+2.27 ng.mt?) in comparison to control group (34.42+7.34 ng.MLP,
release by granulosa cells was similar to thaootrol group in other experimental groups B
(26.86+1.11 ng.mLY), C (21.38+1.65 ng.mL), D (22.06+3.23 ng.mL) and E (27.06+2.99
ng.mL™) after Cu addition. The IGF-I stimulation by Cuditibn was in the group with the
highest dose of Cu. Examination by light microscapyealed presence of proliferation
associated substances in the cells after Cu addi@yclin B1 expression was increased
significantly (P<0.05) by Cu addition at the highesgperimental dose of 2.0 uL/mL used in
the study in group A (37.25+5.09%) in comparisorcemtrol group (17.62+6.02%yithout
Cu addition. Expression of cyclin B1 in granulogdiwas similar to that of control group in
case of other experimental groups B (22.00+5.5@4R5.00+4.54%), D (24.12+4.16%) and
E (24.25%£3.15%) after Cu addition. Presence of #ymp ovarian granulosa cells was
decreased significantly (P<0.05) by Cu additionthet lowest experimental dose of 0.33
puL.mL™ used in the study in group E (23.05+12.41%) in parison to control group
(69.54+13.74%vithout Cu addition. Presence of apoptotic gramulosls was similar to that
of control group in other experimental groups A .@827.49), B (39.38+17.14%), C
(35.69+9.12%) and D (35.70+8.00%) after additiorCat

Conclusion

Present study indicate possible involvement of @uhie regulation of secretion activity,
proliferation and apoptosis in porcine ovarian gftasa cells. In conclusion, obtained data
suggest dose dependent effect of Cu on secretisterdid hormone progesterone and growth
factor IGF-1, and expression of cyclin B1 as markérproliferation of porcine ovarian
granulosa cells. Results of the study also indidat®e dependent effect of Cu on apoptosis of
porcine ovarian granulosa cells and, that the efi€€u on ovarian cell proliferation could
be mediated by IGF-1 and cyclin B1. Figure 1 oudiriee interference of Cu in the pathways
of proliferation of porcine ovarian granulosa celisough hormonal and intracellular peptide
cyclin B1.
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Figure 1. Possible signalling pathways of ovariamctions through hormonal and intracellular substaryclin

B1 affected by copper compound
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THE CONCENTRATIONS OF GSH IN THE MOUSE EYE LENS TRE ATED WITH
UV RADIATION AND ETHYL ALCOHOL.

Semla M., Formicki G., Goc Z., GreA., Batoryna M., Kraska K., Kapusta E.
Institute of Biology, Pedagogical University of Coav, Podbrzezie 3, 31-054 Cracow, Poland

Recently observed dangerous decrease of the oZwmrespand high technological
development caused that living organisms are iisangty exposed to the harmful effects of
UV radiation. Eye, because of its function, is gaitarly vulnerable to destruction. This
specialized sensory analyzer is sensitive to elawgnetic waves of length of about 400-800
nm. The spectrum of UV radiation absorbed by tlyhtlisensitive structures of the eye,
damage them at the cellular, physiological and mdé&r level. Disorder in lens metabolism
manifests itself as lens opacities and eventuakaract. Exposure to UV radiation, aging
body and also food ingredients such as alcohotawses of the opacities of lens epithelium.
Another well knows factor inducing oxidative stresseye structures is ethanol. This factor
is little known, although its interactions with UN eye lenses have not been studied so far. In
eye lens glutathione is the most important antiamid therefore its reactions with free

radicals may be a source of interactions betwedém tested factors.

The aim of my research was to analyze GSH contelanses of male mice (SWISS) treated
with UV radiation and ethyl alcohol. The proteinntent was estimated with Bradford’s

method. Both parameters were estimated using theopiate reader.

My results shows that alcohol (F = 4,32, p = 0,08&) UV radiation (F = 48,08, p = 0)
induces a strong antioxidant response in mousée@ge In lens mice exposed ethyl alcohol
(5%, 15%), concentration of GSH was higher thacantrol group. UV radiation caused a
decrease of GSH concentration in control and exytal groups. My research indicates

no interaction between alcohol and UV radiation.
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THE EFFECT OF ORAL ADMINISTRATION OF STRAWBERRY LEA VES ON
SELECTED PARAMETERS OF SPERM MOTILITY OF RABBITS

Schneidgenova, M* Kalafova, A.} Emrichova, J.! Zbynovska, K Petruska, P}
Ondruska,L.,? Jurcik, R.? Chrastinova, L? Capcarova, M
!Department of Animal Physiology, Faculty of Biotectogy and Food Sciences, Slovak University of

Agriculture in Nitra, Tr. A. Hlinku 2, 949 76 Nitr&lovak Republic

Animal Production Research Centre Nitra, Hlohove2k&49 01 Nitra, Slovak Republic

Abstract

The aim of present study was to analyse the motditd progressive motility of rabbit’s
sperm after strawberry leaves inclusion to the feexture in various doses. Animals were
divided into four groups, one control group C (n=B8) three experimental groups E1, E2
and E3 (n=4 in each group). Rabbits were fed witgranular feed mixture (FM) with
strawberry leaves in various doses: C 0%; E1 05241.0%; E3 1.5%. Semen collection was
performed using an artificial vagina. All samplegres analysed using CASA (Computer
Assisted Semen Analysis) system — SpermVision ({MimiTiefenbach, Germany) combined
with Olympus BX 51 microscope (Olympus, Japan) dotlowing parameters were
evaluated: percentage of motile spermatozoa (moti pm.s') and percentage of
progressive motile spermatozoa (motilityr2@.s). Motility was significantly higher in the
control group (82.17%; [p0.05) as compared with the E3 group (72.39%). Rsmive
motility was significantly lower in the experimehtgoup E3 39.61%) (p0.05) as compared
with the control group C (73.12%), E1 (77.53%) d&f@l (59.46%). Samples treated with
1.0% (E2 59.46%) of strawberry leaves were sigaifity different (p10.05) from E1 group
(77.53%).

Introduction

Various beneficial biological effects of strawbefryits consumption have been documented,
such as an increase of the serum antioxidant dgpacihumans (Cao et al., 1998), anti-
carcinogenic activity (Carlton et al., 2001; Wedege al., 2001), anti-thrombotic effects
(Naemura et al., 2005), etc. Oxidative stress reatsfwhen reactive oxygen species (ROS),
that include hydroxyl radicals, superoxide aniond aydrogen peroxide (Combelles et al.,
2009; Sharma and Agarwal, 1996; Tremellen, 200&rwkielm the antioxidant defence
system in cells. Spermatozoa were the first cgletghowing a potential susceptibility to
oxidative damage (MacLeod, 1943). They are paditylvulnerable to oxidative stress

caused by the imbalance between ROS and antioxslzmtenging systems of the male
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reproductive tract. Spermatozoa are particularlinemable to oxidative stress as they are
characterized by: 1) high polyunsaturated fattydacontent; 2) intrinsic deficiencies in
intracellular antioxidant enzymes; and 3) limitegacity of DNA repair, (De Lamirande and
Gagnon, 1995; Padron et al., 1997). Only few dataawvailable on their effects in vitro
(Lewin and Lavon, 1997; Gavella and Lipovac, 1998)erefore, it is not clear whether the
beneficial effects of the therapy on sperm phygwplavere due to an improvement of
spermatogenesis or also to a direct effect on speroa. The aim of present study was to
analyse the motility and progressive motility ofbbi’s sperm after strawberry leaves

inclusion to the feed mixture in various doses.

Material a methods

Animals

Adult male rabbits (n=30), maternal albinotic lif@ossbreed Newzealand white, Buskat
rabbit, French silver) and paternal acromalictiteli(crossbreed Nitra’s rabbit, Californian
rabbit, Big light silver) were used in the experimheRabbits were healthy and their condition
was judged as good at the commencement of the imgudr Water was available at any time
from automatic drinking troughs. Groups of adulin@zasids were balanced for age (150 days)
and body weight (4+0.5 kg) at the beginning of éxperiment. Adult rabbits were fed diet of
a 12.35 MJ.kg of metabolizable energy composed of a pelleted¢eutnate. Animals were
divided into four groups, one control group C (n aBd three experimental groups E1, E2
and E3 (n=4 in each group). Rabbits were fed witgranular feed mixture (FM) with
strawberry leaves in various doses: C 0%; E1 05521.0%; E3 1.5%. In this animal study,
institutional and national guidelines for the caral use of animals were followed, and all
experimental procedures involving animals were apgd by ethical committee.

Semen collection and analysis

Semen collection was performed using an artificadina. All samples were analysed using
CASA (Computer Assisted Semen Analysis) system err8yision (Minitib, Tiefenbach,
Germany) combined with Olympus BX 51 microscopey(@us, Japan) and following
parameters were evaluated: percentage of motilemspezoa (motility>Em.s') and
percentage of progressive motile spermatozoa (ine&0um.s).

Statistical analysis

The data used for statistical analyses represeahsnef values obtained in blood collection.
To compare the results, one-way ANOVA test was iaedplo calculate basic statistic

characteristics and to determine significant déferes among the experimental and control
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groups. Statistical software SIGMA PLOT 12.0 (Jan@erte Madera, CA, USA) was used.
Differences were compared for statistical signifioa at the levgh<0.05.

Results and discussion

The results of effect of strawberry leaves on rabperm motility and progressive motility
are summarized in Table 1. Motility was signifidgirtigher in the control group (82.17%;
p10.05) as compared with the E3 group (72.39%). Rsxive motility was significantly
lower in the experimental group E3 39.61%]1(p05) as compared with the control group C
(73.12%), E1 (77.53%) and E2 (59.46%). Samplestadeavith 1.0 % (E2 59.46%) of
strawberry leaves were significantly different (205) from E1 group (77.53%). The results
of Kaedei et al. (2012) indicated that motility apdnetrability of boar spermatozoa are
improved by co-incubation with 50m epigallocatechin gallateeGCG), but the effects vary
with individual boars. Supplementation of 0.5 mMwvithmin C plus polyphenol yielded the
highest percentages of sperm motility and viahilitgwever, there was no beneficial effect
on the plasma membrane and acrosomal integrityeo§permatozoa (Wittayarat al., 2012).

Table 1. The percentage of total motility and pesgive motility of rabbit’s spermatozoa

after strawberry leaves administration

Parameter C El E2 E3

Total motility 82.1%5.85 78.8%9.85  73.688.87 72.3%6.2F
%

Progressive motility | 73.12:6.52 77.534.70" 59.46:11.86° 39.61-8.00%
%

C - control group; E1,E2,E3,E4 — experimental gggupean + SD (standard deviation), a-b,
A-B - the different letters mean significant diffeces in the line (p<0.05)
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Conclusion

Sperm qualitative parameters were negatively adtedty strawberry leaves inclusion. The
progressive motility was affected mostly. The aidditof antioxidant agents did not improve
sperm quality. To our knowledge there is justdittlata in the literature regarding addition of
strawberry leaves to the feed mixture for rabbmsl dheir effect on sperm quality. To

complete the research intention different doseslshuoe used in future experiments.
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Abstract

Clinical experience shows high frequency of cogeitimpairment and behavioral disorders
in children after brain tumor radiotherapy. Ongoésible causes of this damage may be the
reduction of the intensity of postnatal neurogesesi

The aim of this work was to study the effects afjMew doses of ionizing radiation applied
during the most sensitive phase of embryonic dgretnt of the CNS. Pregnant female rats
were irradiated with a dose of 1 Gy of gamma-ragstite 17-th day of gravidity. The
behavior of the male progeny was tested on spaighory in Morris’s water maze (MWM)
and on anxiosity in elevated plus maze (EPM) atafpe of 2 and 3 months along with the
offspring of sham-irradiated mothers of the same.a@/e found, that the irradiation
influenced negatively the long-term memory in MWKbassignificantly increased the level of
anxiety measured in EPM in 2 months, but not in&ths aged rats. The level of mitotic
activity in hippocampus was assessed as the numbeells labeled with 5-bromo-2-
deoxyuridine in the subgranular zone (SGZ) and hihas of gyrus dentatus (GD)The
number of these cells was reduced under the infief irradiation in aged rats 3 weeks. To
determine the number of mature neurons we used Natildody staining. We observed the
highest reduction of NeuN-positive cells in CAligggand in hilus of the hippocampus in
irradiated animals aged 2 months, which correspavitts behavioral changes observed. To
determine the temporal dynamics of neurogenesis fpostnatal stages to adulthood we
compared the numbers of cells among the age grodfib. age, there was a significant
reduction of BrdU-positive cells in irradiated aaldo in control animals, but the number of
NeuN-positive cells significantly decreased witle amly in irradiated animals, what may be
associated with impaired neurogenesis. Our resullisate, that prenatal low-dose gamma
irradiation can influence the mitotic activity imadn markedly in young animals, which may
results in reduced number of mature neurons inr@ddamals and thus affect their long term
memory and emotional status. These findings caaldtribute to the understanding of

incorporation of newly created neurons into theadly existing neuronal networks.
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Introduction
The the subventricular zone (SZ) and the subgramadae (SGZ) of thgyrus dentatusof
the hippocampus (GDH) are the two places in the malman brain, where the formation of
new neurons from neuronal stem cells (neurogendsishg the adult age has been proved
unambiguously(Cameron et al.,1993). However, the mechanisméefiritegration of new
neurons into the existing neuronal network andrthgact role in brain functions are to be
clarified. lonizing radiation is known to selectiyelamage or kill dividing cells and is often
used as a methodical tool to stop cell proliferafidellstrom et al2009).

The aim of our experiments was 1. to assesstheh a whole-brain irradiation with a very
low dose of gamma-rays during the sensitive peobthe embryonic development of brain
will suppress the level of hippocampal neurogenasadult rats and 2. to see, if in this case

an impairment of hippocampal-dependent behaviolioacur.

Material and Methods

Six female Wistar rats were irradiated with a wHobely dose of 1 Gy of gamma-rays on the
17" day of pregnancy. Four pregnant rats were shaadiated on the same day of gravidity.
The male progeny of irradiated (n = 32 ) and @fnshrradiated mothers (n = 17 ) was used
in further experiments.

The level of neurogenesis in two different areasth&f hippocampus was established in
animals aged 3 weeks, 2 and 3 months. The totabauwnf dividing cells was assessed by 5-
brom-2"- deoxyuridine (BrdU) labelling, using 3 dssof BrdU (100 mg/kg) applied during 3
consecutive days. Two hours after the last injectiee brains of rats were washed by saline
solution and fixed. The treatment was performedeunmntiloralhydrate anaesthesia. The brains
were taken out, weighted and post-fixed. Slicethefbrain 33 um sick were cut on cryostat.
Seven slices were randomly chosen for further amalyrhe BrdU-labeled cells in SGZ and
in thehilus of DG were visualised by immunohistochemical staining.

The numbers of mature neurons in the SGZ of CAleregnd ofhilus were established by
NeuN-staining according the method of Kim et aQ(@).

Both BrdU- and NeuN-labeled cells were counted ascopically using the computer
software Image Tool (UTHSCSA, San Antonio, USA).

Behavioural analyses.

The groups of rats aged 2 months and 3 months tested 1 week before the analysis of
neurogenesis. The groups of irradiated and coraitslwere tested for learning and memory

in Morris’s water basin (MWB) and for the level afxiety and exploratory behavior in
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elevated plus maze (EPM). On théday of the experiment, the rats were tested 3stimé-
hour intervals (testing of learning and short-timemory). A repeated test was performed on
the 8" experimental day (long-term memory testing). Theetispent in the open arms and the
number of defecation boluses (anxiety), the nunolbeearing (exploratory behavior) and the
number of crossing the center (motor activity) wevaluated.

Results.

Irradiation of developing rat embryos on thé"Hay of embryogenesis caused a statistically
highly significant decrease of neurogenesigyrus dentatusf the hippocampus in animals
aged 3 weeks, in comparison with controls, but ifferénces were observed in animals aged
2 or 3 months (Fig.1).
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Figure 1. Number of BrdU-positive cells in the stdular zone (SGZ) and hilus (H) of the hippocampfis
irradiated (IR) and control (K) rats aged 3 weedks)( 2 months (2m) and 3 months (3m). *** - P <@L0

The number of mature neurons in CAl-region and ilnshof the hippocampus was
statistically significantly decreased in irradiatets aged 2 months, but not at age of 3 weeks
or 3 months, compared with controls of the same(k&gg2). The exploratory behavior was
significantly lower and the level of anxiety waglher in EPM-test in irradiated animals aged
2 moths, than in controls. These differences weare present in animals aged 3 weeks
(Figs.3, 4 and 5).
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Figure 2. Number of NeuN-positive cells in the C&ka and hilus (H) of the hippocampus of irradigi&)
and control (K) rats aged 3 weeks (3w), 2 montins)(@nd 3 months (3m). *** - P < 0.001
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Figure 3. Behavioural parameters in groups of iatd (2mIR) and control (2mK) rats
aged 2 months in elevated plus maze measured duBAginute test. *** - P < 0.001

The ability of learning and the short-term memaryMWM were not altered by radiation.
The long/term memory was significantly decreaseutradiated animals aged 2 months, but
not in 3 weeks old rats (Fig.6). A significant ecdation between the number of NeuN-
stained neurons in CAl-region and the cognitivégoerance in the MWM was found (Fig.8
and 9).
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Fiure 4. Behavioural parameters in groups of iateti (3mIR) and control (3mK) rats aged 3 months in
elevated plus maze measured during a 5-minute test.
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Figure 5. Time spent in the open arms of the etdl/@lus maze in irradiated (IR) and control (K)
rats aged 2 (2m) or 3 months (3m) during a 5-mitesé Data given as arithmetic mean + SD. ** -

P<0.01, *-

P <0.05
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Figure 6. Time needed to find the hidden platfornMiorris’s water basin in irradiated (2mIR) and
control (2mK) rats aged 2 months tested on theeggerimental day (1D) during 3 sessions (1T,
2T,3T) in 3-hour intervals and on the 8th experitabday. Data given as arithmetic means + SD. *

- P <0.05.
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Figure 7. Time needed to find the hidden platfonnMiorris’s water basin in irradiated (3mIR) and tcoh
(3mK) rats aged 3 months tested on the 1st expatahday (1D) during 3 sessions (1T, 2T,3T) in 3#ho
intervals and on the 8th experimental day. Datemgias arithmetic means + SD. * - P < 0.05.
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Figure 8. The relationship between the number aiNNgositive cells in the CA1 region of the hippogams
and the short-time memory performance in irradiated aged 2 months in 3rd session on the 1st iexpetal
day given as the time needed to find the hiddetfgsla in MWM. The linear regression coefficient b-=
0.5799, the correlation coefficient r = - 0.85P2 0.05.
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Figure9. The relationship between the number ofNNpasitive cells in the CA1 region of the hippocamap
and the long-time memory performance in irradiatd aged 2 months on the 8th experimental dagngas
the time needed to find the hidden platform in MWWhe linear regression coefficient b = - 2,3614 th
correlation coefficient r = -0.88679, P < 0.01.

Conclusions

Our results show, that irradiation of the develgpbrain with a very low dose of IR can
couse a markedly decrease of the level of neurageme SGZ of GDH in early phases of
life. Later, in young adult rats we found a sigraint decrease of the number of mature
neurones in CAl-region and in hilus of the hippopasmwhich corresponds with lower level
of explanatory behaviour and a higher level of atwiand with decreased performance in
spatial memory test in these animals. In paratleth the neuronal changes and the changes
in behavioral parameters dissapear with age. Otar slgoport the earlier findings (reviewed
by Abrous et al., 2005), that HN plays an importané in hippocampaly-related cognitive
functions. Our results also show, that a radiatose as low as 1 Gy received during the
sensitive phase of brain development can cousenpaiiment of the postnatal development

of mental functions.
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THE EFFECT OF AGE ON SERUM AND EGGSHELL MINERALS IN LAYING
HENS AND BROILER BREEDERS

Svobodova J ., #imova E .
Department of Animal Husbandry, Czech University i Sciences Prague

Abstract

The aim of study was to evaluate the effect of @age&oncentration of calcium, phosphorus,
zinc and magnesium in serum and in the eggshddyirig hens and broiler breeders at the
beginning and at the end of laying cycle. In thiperiment were included 24 Lohmann
Brown laying hens, at 22 weeks of age, and ther @&#ve being 83 weeks old at the beginning
of the experiment. Cobb 500 broiler breeder hedspf2which were 36 weeks old, and the
other 24, 64 weeks of age at the beginning of ¥peement. The serum levels of phosphorus
were significantly (P < 0.008) affected by age. Gartration of zinc (82.48 pumol/l for young
and 81.54 umol/l for old hens) and magnesium (InB@ol/I for young and 1.47 mmol/l for
old hens) in serum was significantly (P < 0.00X)uenced by strain with higher values in
Czech hen. A significant influence of strain on temt of phosphorus (R 0.002) and
magnesium (P < 0.001) in eggshell was detectedreThere no significantly differences in

calcium and zinc content in eggshell.

Keywords: laying hens, broiler, minerals, serungszl|

Introduction

With respect to animal welfare and quality prodorctover the whole egg-laying period it is
necessary to maintain the metabolic profile of tayewithin physiological ranges
characteristic of particular hybrid combinationeamnd production type.

Shell quality can be influenced by many factorsludmg mineral nutrition. Calcium,
magnesium and phosphorus are major inorganic ¢oests of the avian eggshells (Cusack
et al., 2003). Simons (1976) found small amountgatassium, copper and zinc in the
palisade layer of the eggshell. The presence ofusgdpotassium, magnesium, zinc and
copper was confirmed also in the shell membranesdf@l et al., 1974). Insufficient supplies
of calcium and phosphorus also reduce growth ratekmone calcification, and excess Ca
intake also induces similar, but moderate redustiongrowth and bone ash (Shafey et al.
1990; Hurwitz et al. 1995). The calcium contenteggshell is 372 mg/kg (Kebreab et al.,
2009), phosphorus 1.27 - 1.5 mg/kg and magnesium 3.3.63 mg/kg (¥mova, 2011).
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Important elements are also zinc and manganesemRBIlanineral concentrations during the
laying period can be influenced by many factorghsas laying rate and energy requirements
(Suchy et al., 2001), partial quantitative feedrreson (Sahin a nd Kucuk, 2001), mineral
supplements (Eren et al., 2004), production typek$ et al., 2004) or age of hens (Cerolini
et al., 1990; Gyenis et al., 2006). Minerals aams$ported by the blood throughout the body.
The calcium concentration in serum was found in taege from 4.88 - 5.25 mmol/l,
phosphorus 1.82 - 2.17 mmol/l and magnesium 11482 mmol/l (Tfimova, 2011).

The aim of study was to evaluate the effect of @geninerals concentration in serum and in

the eggshell in laying hens and broiler breeders.

Materials and methods

In total, 96 birds were used in the experiment Whasted 7 weeks. Birds were placed into
four environmental chambers in which temperatures wantrolled. 24 Lohmann Brown
laying hens, six being 22 weeks of age, and thera2d birds being 83 weeks old at the
beginning of the experiment. Cobb 500 broiler bezdtens, 24 of which were 36 weeks old,
and the other 24, 64 weeks of age at the beginoiirtbe experiment. The lighting regime
consisted of 14 h light and 10 h darkness, withtidoeing turned on at 05:00 h and off at
19:00 h. Laying hens were given a commercial layiegd ad libitum (174 g/kg crude
protein, 11.65 MJ ME, 32.6 g/kg Ca, 4.8 g/kg P, @8y Mg and 168 ppm Zn). Broiler
breeders received 160 g per day of a high proteiieb breeder feed daily (174 g/kg crude
protein, 11.31 MJ ME, 32.8 g/kg Ca, 5.0 g/kg P,@K Mg and 180 ppm Zn).

Selected birds were bled from a wing vein withegtrency of no less than once a week. In
total 288 samples of blood were collected.

Biochemical parameters analysed in serum wereuralcphosphorus, magnesium and zinc.
Minerals were determined photometrically in a LiBr&2 spectrophotometer (Biochrom Ltd.,
UK) using standard commercial kits (Randox LabaratolLtd., Crumlin, UK).

Shells were analysed for calcium, phosphorus, nagmeand zinc content. Calcium and
phosphorus were determined by a method describedimarerova et al. (2013). AOAC
International (2005) procedures were used to deterrthe crude protein, magnesium and
zinc in feed mixtures and egg shells. Mineral elet®iewere analysed on Varian ICP
spectrophotometer (Varian, Inc.).

Resultant values were statistically analysed by $3&S Institute INC., 2003) program and
an analysis of variance (ANOVA) was used for remiltvalues evaluation. There was

studying the interaction of age and strain.
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Results and discussion
There were no significant interactions of serum aggdshell in mineral concentration. Table

1 shows the result of concentration of mineralsérum. The significant effect of strain and
age was not detected in concentration of calciums parameter was higher in egg — type
hens compared to meat - type hens. Suchy et @d4jFdund the average plasma levels of
calcium in broiler breeders 5.00 — 6.22 mmol/l. §&eoncentration were highly significantly
(P < 0.01) lower compared to those of laying hens (5:9219 mmol/l). Pavlik et al. (2009)
observed that plasma calcium significantly incrdasgh age. Gyenis et al. (2006) stressed
that blood mineral results levels may be differagsta function of the methodology applied,
by breed or genetic line. The serum levels of phosus were significantly (P! 0.008)
affected by age. The highest values were detenteltler hens from both strains (laying hens
1.94 mmol/l, broiler breeders 1.92 mmol/l). On tither hand Pavlik et al. (2009) detected
that mean values of plasma phosphorus in laying eth age, which corresponds with the

results of Strakova et al. (1994) and Eren e28l04).

Table 1. Concentration of minerals in serum

Strain Age (mrcr:lglll) (mrrFl)oI/I) (prflglll) (mmglll)
Eqg - type young 4.87 1.80 82.48 1.50
hens old 5.12 1.94 81.54 1.47
Meat - type | Young 4.53 1.75 63.93 1.24
hens old 4.58 1.92 58.92 1.33
Significance
Strain 0.054 0.561 10.001 10.001
Age 0.538 0.008 0.403 0.354
Strain x Age 0.687 0.728 0.522 0.077

The concentration of zinc and magnesium were saamfly (P[] 0.001) influenced by strain.
However Pavlik et al. (2009) noted that the agkwgihg hens or the phase of the laying cycle
had an effect on changes in mineral levels. Corasldlg higher concentration of zinc was
determined in laying hens (82.48 pumol/l for youmgl 81.54 pmol/l for old hens) compared
to broiler breeders (63.93 pmol/l for young and928.mol/l for old hens). Similarly, serum
magnesium was significantly (P 0.001) higher in laying hens.
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Table 2. Concentration of minerals in eggshell

Strain Age Ca P Zn Mg
(9/kg) (9/kg) (mg/kg) (9/kg)
Egg - type young 349.69 1.21 4.81 3.35
hens old 343.39 1.12 4.85 3.36
Meat - type young 346.14 1.40 3.86 3.85
hens old 351.56 1.36 4.57 4.16
Significance
Strain 0.535 0.002 0.070 1 0.001
Age 0.732 0.331 0.324 0.078
Strain x Age 0.064 0.700 0.318 0.082

Content of minerals in the eggshell is describedlable 2. The effect of age was not
discovered in any of monitored characteristics. i§niicant influence of strain on

phosphorus content (P 0.002) and magnesium (P 0.001) in eggshell was detected. The
content of phosphorus was higher in broiler breedens as well as concentration of
magnesium compared to egg - type hens. Contendloium and zinc in the eggshell were
not influenced by strain on age. Cusack et al. 3200 their study describes that a greater
increase in magnesium concentration the outer megioeggshells from older birds was

found.

Conclusions

In our study any significant interaction betweeraist and age of hens in concentration of
minerals in serum and eggshell was not found. Térins levels of phosphorus were

significantly affected by age with higher valuesdlder hens. Concentration of zinc and
magnesium in serum was also significantly influehbg strain. The higher concentration of

minerals was found in laying hens. The effect & ag content of minerals in the eggshell
was not discovered in any of monitored elementsighificant influence of strain on content

of phosphorus and magnesium in eggshell was détesteere higher values were measured

in broiler breeders.
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THE PHYSIOLOGICAL RESPONSE OF TSIGAI AND IMPROVED V ALACHIAN
TO MACHINE MILKING.
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Abstract

The physiological response of ewes to machine nglistimulation causing occurrence of
milk ejection reflex is important evidence of rema reaction of ewes to udder stimuli.
Therefore milk flow kinetic (one or two emissioteady state — plateau) especially in breeds
with lower milk yield, and residual milk volume ddube considered as sufficient trials for
physiological evaluation of adaptability of ewesnbdking. Tsigai and Improved Valachian
showed relatively high occurrence one emission riibkvs (depending on the stage of
lactation it ranged from 20 to 70 %) and higheirdeal volume indicating less effective milk

removal.

Introduction

Improved Valachian (IV) and Tsigai (T) representiimiareeds of sheep reared in Slovakia
for milk and lamb production. Both breeds are cdased as animals with high endurance and
adaptability to walking and natural conditions. Jlage often crossed with Lacaune (LC) or
purebred selection through the genetic evaluatmmedvith the purpose of improving their
milk production and milkability (Oravcova et PeSkawd, 2008). Therefore the knowledge
about physiological response of above mentionedds®r cross-breeds to machine milking
are crucial from the milk production point of viemd management system before and during
machine milking. The aim of presented work was tommarise our results from the
adaptability and response of T, IV and their cros=eds with LC to machine milking
depending on the stage of lactation and possibledefactors.

Milk is produced in the secretory cells of the udgarenchyma continuously. Between
milking the milk is divided into two anatomical parof the udder. Part of milk is stored in
secretory alveolus lumen and alveolar and intraddreducts — this is called the alveolar
compartment (Davis et al., 1998). Alveolar fractierfixed by capillary forces and requires
an active expulsion into the cistern (BruckmaierVéellnitz, 2008) through the tactile
stimulation of the teat causing the release of @ciyt from the neurohypophysis. The second

part of milk represents the cisternal fraction, ethhas already been transferred from the
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alveoli to the milk cistern between milkings andmamediately obtainable for milk removal
without occurrence of milk ejection by overcomire tteat canal sphincter by vacuum of
milking system (Marnet et McKusick, 2001). Alveolailk has a higher milk fat content as
compared to cisternal milk in dairy ewes (Castdtaal., 2008) and dairy cows (Tam et al.,
2007) and thus the milk ejection is crucial for mamg the milk from the alveolar
compartments.

From the milk distribution between alveolar andtarisal part of udder point of view the
small ruminants could be considered as animals veldtively larger volume of cistern as
compared with cow. Most acceptable is volume afecrsal milk ranged from 38 % to 47 %
of the total milk volume or even more, when milkimgerval is 12 h (McKusick et al., 2002)
but in some animals the volume of citernal milk Idolie higher. Larger volume of milk in
cistern would imply that milk ejection at the tiroé milking is less important compared to
dairy cows (Bruckmaier et al., 1994). However, tloe complete and fast milk removal, the
ejection reflex is important for ewes too (M&ova et al., 2012; Antobiet al., 2013).

Physiology of milk ejection

The main condition for fast and complete milkinglachieving maximal production is the
induction of milk ejection. Complete milk ejectiafuring each suckling or milking is a
prerequisite to maintain milk synthesis and seorethn a high level throughout lactation
(Tartin et Bruckmaier, 2001). During milking, the alvaomilk, which is the richest in fat,
can be excluded only after the contraction of th@eapithelial cells surrounding the alveol
mediated by oxytocin (Casu et al., 2008).

Milk ejection is an innate reflex that is not undenscious control of the animal (k&m et
Bruckmaier, 2001) and oxytocin is secreted from roqituitary by neuro-endocrine
mechanisms into the blood (Lollivier et al., 20@8) a response to stimulation of mammary
gland by suckling, hand or machine milking (Bruckenaet Wellnitz, 2008). Even the
stimulus of having teat cup liner attached withputsation is usually sufficient to evoke
oxytocin release (Ta&m et Bruckmaier, 2001). The blood oxytocin concatibn is not
related to milk yield. However, determination obbdtl oxytocin concentrations in ewes may
be useful in determining the efficiency of milkingachine providing optimal stimulation of
mammary glands (Olechnowicz, 2012).
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Types of milk flow curves

, Cisternal milk . B Milk emission is one of the most
g 15 tripping
%EI interesting  criteria for  studying
-
s A /\ milkability in the machine milking of
0 +
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time (s) dairy sheep and its main traits are

£ Cisternal milk Stripping [:] considered to be relevant for the design
o] e .
ER Alveolar milk J of milking machines and to adopt the
PE . . L
N . V A n /’\ N optimal milking routine in each breed
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EEER M Stripring patterns depend on physiological
2511 : , :
E<os [ M H‘_’A) over 0.4 /mir response of animal to machine
= 0 4
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time (s) . . ..
E anatomical and functional characteristics
£, Cisternal, (alveolar ?) milk . of the teat such as the canal length and
i’gl Stripping
EEN ~ diameter or sphincter tightness and
% 0.5 1 less than 0.4 I/mii
0 \ : elasticity (Ta«in et al., 2007; Casu et al.,
0 20 40 60 80 I(t)iﬂme (150 140 160 180 200 220
2008). A good milk flow curve should
Figure 1.Milk flow curves: mean quick and complete milking, with a
a) non-bimodal (one emission) (1P) . ) .
b) bimodal (two emissions) (2P) high milk flow rate and an effective
c) plateau (PL) L . .
d) low plateau (PLN) ejection of alveolar milk under the action

of the oxytocin. Bruckmaier et al. (1997)
and M&uhov4 et al. (2008) classifieds four types of niikv curves (Figure 2). Animals
exhibiting no significant oxytocin release alwaysdhone, and generally short, milk surge
(Marnet et al., 1998, Figure 2a). Oxytocin relegsailts in alveolar emission of milk causing
bimodal milk flow patterns — first emission of millepresent cisternal and second one
alveolar milk volume — when cisternal volume isitimad and/or milk flow is high (Figure 2b).
With increasing milk production, increasing volurag cisternal compartment or with low
milk flow due to limitation of teat canal, the bich milk flow patterns are no longer visible
and replaced by steady state (plateau) milk flottepas (Figure 2c¢). Such ewes could have a
milk ejection but second emission is masked prabdbk to the filling of cistern by alveolar
milk before milk from cistern is removed (Marnetadt, 1998). Few ewes with plateau milk
flow could response without milk ejection and distion between the ewes becomes difficult
especially when the ewes with plateau showed Igyeak flow (Tadin et al., 2011, Figure
2d).
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The influence of breed on frequency of individual nik flows

The breed of ewes significantly influences the jpiggical response of ewes to machine
milking stimulation. The above mentioned resposs@ainly evaluated by milk flow kinetics
described in Figure 1. In the literature there arailable data from different breeds raised in
the world. The main focus is concentrated on L@ragnportant dairy breed of ewes. Marnet
et al., (1998) according to the classification oilknflows, observed two separate milk
emissions in 56 % of ewes and a single emissi@3ifo of ewes and plateau milk flow in 11
% LC ewes. Also Such et al., (1999) observed, tBe8of the LC ewes presented the
ejection reflex during the emission of the machm, but only 38 % of the Manchega ewes
showed a second peak. Also, Rovai et al (2002) doanhigher percentage of 1P in
Manchega, a Spanish breed less adapted to machkiegrwompared to LC breed.

The physiological response through the milk flomekic evaluation was also intensively
studied in our breeds (Té&n et al., 2011, Table 1). Obtained results shotiad our breeds
of ewes are mainly one peak ewes. The highest paxge of one peak milk flow as noted in
T and IV (depending on the stage of lactationriged from 20 to 70 %, Figure 3) indicate a
possibly lower sensitivity to udder stimulation byachine milking (Ta&n et al., 2011,
Macuhova et al., 2012).

Concerning milking ability between breeds and aessom the more detail study of milk
flow kinetic in our breeds and crossbreds (@aret al., 2011), the highest occurrence of 1P
milk flow was found in TS and IV (1P, 2P, PL: 58 8§ %, 6 % and 35 %, 50 %, 15 %,
respectively) (Table 2). On the other hand, LC isdrosses (TS x LC and IV x LC) showed
the lowest occurrence of 1P (18 %, 24 %, 60 %; 13126%, 45 %; and 15 %, 43 %, 42 %,
respectively; Table 2). The highest percentagePoimillk flow as noted in TS and IV indicate
a possibly lower sensitivity to udder stimulationrbachine or both breeds are less adapted to
machine milking. From our another study @hova et al., 2012) we supported above
mentioned results. We found out higher resuduak milume in T and IV (16,47+1,44 %,
15,99+1,78 %, resp.) than in Lacaune (9,86+1,16n#irating less effective milk removal of
Tand IV.
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Table 1. LSM for milk emission traits per morninglking by genotype (Tatin et al., 2011).

Genotype
Trait TS v LC TS50xLC50 IV50xLC50
N=48 N=48 N=47 N=52 N=48
)ui * Sy, /Ji * Sp, iui * SM /Ji * Sp, /Ji * S/l,
Total milk yield (1) 0.35+0.02 0.32+0.02  0.52+0.0¥ 0.55+0.02 0.47+0.02
Machine milk yield (1) 0.27+0.02 0.26+0.02  0.36+0.02 0.40+0.02 0.37+0.02
Stripped milk yield (I) 0.08+0.02  0.06+0.02 0.16+0.0% 0.15+0.02 0.10+0.02
Machine milking time (s) 45.9+3.06 46.6+3.02  56.2+3.00 60.3+2.88 52.7+2.94"
Latency time (s) 11.3x0.98  12.9+0.97 14.0£0.96 10.92 13.2+0.95
Maximum flow (I/min) 1.074¢0.10  0.88+0.10 0.99+0.10  0.98+0.10 1.06+0.10
Timeto mavimum milk flow (s) 17.5%2.3 21.4+2.3 22.7+2.3: 26.2+2.2. 22.6+2.2!
Machine milk to 30s () 0.20+0.02  0.16+0.02 0.22:. 0.21+0.02 0.22+0.02
Stripped/total milk (%) 23.3+3.09  19.9+3%6 33.3+3.0% 27.8+2.89 24.3+2.98

a,b —differences among means with different supgtscsignificant at P<0.05
A, B - differences among means with different sep#epts significant at P<0.07

Table 2. Distribution of ewes according to milkvilgrofile, breeds and stages of lactation.
For kinetics see Figure 1. (Tanet al., 2011)

Distribution (%) of animals over months
Kinetics May June  July August

Tsigai 2P 50 42 25 25
(TS) 1P 42 42 75 75
PL 8 16 - -
2P 23 62 54 31
TSxLC 1P - - 15 38
PL 77 38 31 31
Lacaune 2P 8 50 9 25
(L) 1P - 8 36 33
PL 92 42 55 42
Improved 2P 59 68 50 25
Valachian 1P 16 16 42 67
(IV) PL 25 16 8 8
2P 42 42 42 50
IV xLC 1P - 16 16 25
PL 58 42 42 25

On the basis of our results we could conclude tbatbetter evaluation of Tsigai and
Improved Valachian ewes for machine milking it wok necessary to perform more detail
study of milkability and physiological responsesnibking conditions. Though we could find
out relatively good potencial of mentioned breedmalking, for better using in dairy practice

it is important to increase the milkability paraerst
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Abstract

The aim of this work was to monitor the relationstvieen selected blood biochemical
parameters of dairy cows at the beginning and enntiddle of lactation and to observe the
correlations between parameters within groupsotal,t31 Holstein cows were chosen, which
were divided into 2 groups: First group - beginnaidactation (BL) (n=15), Second group -
middle of lactation (ML) (n=16). The average valudsindicators in blood profile of the
internal milieu of monitored cows were in the ploysgical normal range, except a elevated
level of total proteins (in both groups), sodium ljioth groups) and cholesterol (in ML) when
compared to biochemical reference ranges. The D-BHNBI in BL group was also slightly
increased (1,015 mmot). Obtained levels of triglycerides in both groupere a little bit
lower in both groups (0,16 mmat). Concentration of alanine aminotransferase (AW&}s
significantly higher in ML group (0,5038 pkat)lwhen compared to BL group (0,3233
pkat.M). Significant difference of cholesterol conceribmtwas observed among the groups
BL (3,869 mmol.") and ML (7,283 mmol?). Correlation showed high positive dependence
between bilirubin and triglycerides in BL group887; p<0.001), urea and ALT in ML group
(0,742; p<0.001) and between chlorides and sodismia ML group (0,977; p<0.001).

Introduction

During the dairy cow production cycle, the tramsitiperiod is critical due to the several
endocrine and metabolic changes that accompanurpian and the initiation of lactation
(Cagdas, 2013; Grummer et al., 2004; Smith et Risco, 2005)

Lactation has a great impact on the intensity ofalm@ism and on metabolic parameters in
the blood (Filipejova et Kowdk, 2009; Milinkovi¢-Tur et al., 2005). Economically most
important diseases of high-producing dairy cattielide metabolic disorders - ketosis,
acidosis, and others. E.g. metabolic alkalosis esaws reduction in cattle tissue oxygen
consumption, energy deficit, acid-base and watectadlyte balance disturbances (Niapet
Hejtasz, 2005).
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The diagnosis of metabolic disorders is very difiicSeveral methods have been developed
to detect them. One of the most important methadetbolic profile test (MPT) (Stengéarde,
2008). Using MPT is possible in preclinical stagegen before the appearance of clinical
signs of disease (Andrews, 2000). Their early diagn and preventive measures could
prevent or at least alleviate clinical symptomsd&forders and hence their impact on the
economy of farming (Kantikova et Baléazik, 2003).

The gist of MPT is the determination of the diagioadly relevant metabolites of body fluids
(Slanina, 1993) of a representative group of irdiials at different stages of the reproductive
cycle. Metabolic test consists of various indicafoeg. hematocrit, albumin, globulin,
glucose, total cholesterol, aspartate aminotraasée(AST), gamma-glutamyl transpeptidase
(GGT), calcium, inorganic phosphorus or magnesietn, (Kida , 2002).

The aim of this work was to monitor the relationstvieen selected blood biochemical
parameters of dairy cows at the beginning and enntiddle of lactation and to observe the

correlations between parameters within groups.

Material and methods

In total, 31 Holstein cows were chosen, which wiveded into 2 groups:

First group - beginning of lactation (BL) (n=15),

Second group - middle of lactation (ML) (n=16).

Blood samples collection for biochemical analysasvperformed 2 hours after the morning
feeding byvena jugularispuncture. Blood was captured directly into cengé&uubes and
centrifuged. Energetic (glucose - GLU, d-beta-hyghutyrate - D-BHB, triglycerides - TG),
nitrogenous (total proteins - TP, UREA), hepatisp@tate aminotransferase - AST, alanine
aminotransferase - ALT, bilirubin - BILI, cholestér- CHOL) and mineral (sodium - Na,
potassium - K, chlorides - Qlprofiles were determined in the blood serum. Ase¢ were
provided in biochemical and hematological labonat@t the Department of Animal
Physiology of SUA through commercial sets DiaSygafbostic Systems GmbH, Germany)
on the devices Microlab 300 (villa Scientific, Dee;, The Netherlands) and EasyLite Plus
(The Hague, The Netherlands).

The results were evaluated by GraphPad Prism Saitktpt-test and correlation were used.
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Results and discussion

The average values of indicators in blood profilehe internal milieu of monitored cows
(table 1) were in the physiological normal rangeept a elevated level of total proteins (in
both groups), sodium (in both groups) and cholestén ML) when compared to Serum

Biochemical Reference Ranges (Merck Sharp & Dohiogp (2012).

Parameter Units oL ME Reference
Mean S.D. Mean S.D. Ranges
GLU mmol.I* 4,013 0,5617 4,081 0,3229 2,2-5,6
TG mmol.I* 0,16 0,0713 0,1625 0,0526 0,17-0,51
D-BHB mmol.I* 1,015 0,7052 0,6868 0,2999 0-0,96
AST ukat.It 1,992 1,655 1,727 0,4904 1,0-2,083
ALT pkat.I* 0,3233 0,1071 0,5038& 0,0934 0,115-0,583
BILI umol.rt 4,249 3,803 2,474 2,218 0-27
CHOL mmol.I"* 3,869 1,423 7,283 1,611 1,6-5,0
TP g.l" 84,2 9,144 89,53 8,251 67-75
UREA mmol.I* 4,387 1,228 4,875 0,9441 3,6-8,9
Na mmol.I* 144.6 7,533 145,6 10,49 136-144
K mmol.I* 3,801 0,2575 3,856 0,3692 3,6-4,9
CI mmol.I* 103,3 1,983 105,3 8,509 99-107

Table 1. Comparison of blood biochemical parametédairy cows at the beginning (BL) and in the dieof
lactation (ML). A,B - different letters within theow mean significant differences among the groupke\eel
p<0.001

The D-BHB level in BL group was also slightly inased (1,015 mmot). It could point to
the starting subacute ketosis, but the level ofgge was not decreased yet (hypoglyceamia is
typical for ketosis) (Kovéet al., 2001). This value of D-BHB is very closethe cut-point of
1,2 mmol.I* that LeBlanc et al. (2005) found associated witlisk of LDA (left displaced
abomasus) in post-parturient cows. Values of D-B¥By similar to our results were
observed by Quiroz-Rocha et al. (2009).

Obtained levels of triglycerides in both groups ardittle bit lower in both groups (0,16
mmol.") than those published by Slanina et al. (1992) thode used as reference range.
Low blood levels of lipoproteins indicate lipomabdtion, fat production and release of
lipoproteins as transport forms of fat in the liv&his situation occurs for example during
steatosis as well as prolonged lack of energyaul i@alabamova et al., 2009).

Concentration of alanine aminotransferase (ALT) wamificantly higher in ML group
(0,5038 pkat) when compared to BL group (0,3233 pkt(figure 1).
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Figure 1. Concentration of ALT in groups BL and Min mmol.IY). ALT - alanine aminotransferase; BL -

beginning of lactation; ML - middle of lactation

Significant difference of cholesterol concentratiwas observed among the groups BL (3,869
mmol.M") and ML (7,283 mmol}) (figure 2). Similar results were described byiggjova et

al. (2011). Low serum cholesterol in BL group itated to the synthesis of lipoproteins. In
the postpartum period there is an increase in leiticig high density lipoproteins (HDL) and
a markable decrease in low density lipoproteins(},las well as reductions in very low
density lipoproteins (VLDL). Low density lipoprotes contain the largest proportion of

cholesterol among the lipoproteins (Bruss, 1997).

CHOL

Figure 2. Concentration of cholesterol in groupsa@id ML (in mmol.TY). CHOL - cholesterol; BL - beginning

of lactation; ML - middle of lactation
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Correlation showed strong positive dependence legtwalirubin and triglycerides in BL
group (0,887; p<0.001), urea and ALT in ML group/@®; p<0.001) and between chlorides
and sodium also in ML group (0,977; p<0.001). Samiexperiment was provided by

Kalaitzakis (2010), where correlation between bbin and triglycerides was not significant.

Conclusion

In this work, the relations between selected blbathemical parameters of dairy cows at
the beginning and in the middle of lactation werenitored and the correlations between
parameters within groups were observed. We detestede significant differences in
cholesterol and ALT concentration between BL and Mtoup and strong positive
dependence between bilirubin and triglycerides lingBoup, urea and ALT in ML group and
between chlorides and sodium in ML group. For mabctive results, it is necessary to do

further research on more subjects.

Acknowledgments:
This study was supported by projects KEGA 030 SP20¥2 and APVV-0304-12.

References

Andrews, A. H. The health of dairy cattle. OxfoBlackwell science, 2000.

Balabanova, M., Urbanova, P., Lohinsky, A., Zemarnfluence of feeding ration on values
of blood parameters of cows on first lactation atary cows in period after calving.
Mendelnet2009, 164-170.

Bruss, M.L. Lipids and ketones. In: Kaneko, J.Aany, J.W., Bruss, M.L., editors. Clinical
Biochemistry of Domestic Animals. San Diego, AcadeRr., 1997.

Cagdas, K. Physiological and Metabolic Changes During Tnansition Period and the Use of
Calcium Propionate for Prevention or Treatment ofpétalcemia and Ketosis in
Periparturient Cowsl. Biol. Environ. Scj 2013, 7, 9-17.

Filipejova, T., Kovéik, J. Evaluation of selected biochemical paranseterblood plasma,
urine and milk of dairy cows during the lactaticgripd. Slovak J. Anim. Sci., 2009, 42, 1,
8 —12.

Filipejova, T., Kovéik, J., Kirchnerova, K., Foltys, V. Changes in mitlomposition as
a result of metabolic disorders of dairy cowstravinarstvg 2011, 5, 10-16.

Grummer, R.R., Mashek, D.G., Hayirli, A. Dry mattetake and energy balance in the
transition periodVet Clin North Am Food Anim Prac2004, 20, 447-470.

Kalaitzakis, E., Panouisis, N., Karatzias, H. Qopathological evaluation of downer dairy
cows with fatty liverCan. Vet. J 2010, 51, 615-622.

Kantikova, M., Balazik, T. Diagnostika metabolickygorich alebo prevencia je vzdy
lacnejSiaSlovensky chgw003, 7, 39-40.

Kida, K. The Metabolic Profile Test: Its Practicllyiin Assessing Feeding Management and
Periparturient Diseases in High Yielding Dairy Herdournal of Veterinary Medicial
Science2002, 64, 557-563.

264|Page



Animal Physiology 2014 May 21st and 22nd 2014

Kov&, G., Bajnova, V., Bires, J., Bugarsky, A., Dankob, Dianovsky, J.Duran, A.,
Ferertik, M., Hadvabny, M., Hajurka, J. et al. Chorobyw#dzieho dobytka. PreSov, M &
M, 2001.

Leblanc, S.J., Leslie, K.E., Duffield, T.F. Metaisopredictors of displaced abomasum in
dairy cattleJ. D. Sci, 2005, 88, 159-170.

MERCK SHARP & DOHME CORP. Serum Biochemical Reference Randdse Merck
Veterinary Manual [online], 2012, [cit. 2014-04-30]. Available on @mbet:
http://www.merckmanuals.com/vet/appendixes/refezegaides/serum_biochemical_refere
nce_ranges.htmil

Milinkovi ¢-Tur, S., Pef, V., Stojeve, Z., Zdelar-Tuk, M., Pirsljin, J. Concentratiorfstotal
proteins and albumins, and AST, ALT and GGT ad#sitin the blood plasma of mares
during pregnancy and early lactatidfeterinarskiarhiv, 2005, 75, 195-202.

Nicpon, J.- Hejtasz, Z. The effect of metabolic alkalosis colostrum and milk quality of
cows and on the health status of their newbornkn@jy 2005. [cit. 2014-04-30]. Available
on internet:
http:www.scopus.com/scopus/citation/print.url?origiecordpage&view=CiteAbskK...

Quiroz-Rocha, G.F., LeBlanc, S.J., JACOBS, R.M.drafce limits for biochemical and
hematological analytes of dairy cows one week leeéord one week after parturiticdDan.
Vet. J, 2009, 50, 383-388.

Slanina, I’., Beseda, |., Hlinka, D., lllek, J., Ko¥aG., KROUPOVA,V., Lehocky, J.,
Michna, A., Rossow, N., Sokol, J., Vajda, V. Methdloy profil hovadzieho dobytka vo
vztahu k zdraviu a produkcii., SVS SR, Bratislava, 299

Slanina, L., Dvorak, R., Bartko, P., Hanak, J., Hofirek, B., Lehqcky, Zendulka, I.
Veterinarna klinick& diagnostika vnutornych chorBatislava: Priroda, 1993.

Smith, B.l., Risco, C.A. Management of peripartntiglisorders in dairy cattle/et Clin
North Am Food Anim Pract2005, 21, 503-521.

Stengarde, L., Travnén, M., Emanuelson, U., Halst®i K., Hultgren, J., Niskanen, R.
Metabolic profiles in five high-producing Swedishiy herds with a history of abomasal
displacement and ketosiscta Veterinaria Scandinavic2008, 50, 1-31.

265|Page



Animal Physiology 2014 May 21st and 22nd 2014

THE EFFECT OF CRUDE PROTEIN SOURCE AND FEEDING TECH NIQUE ON
PERFORMANCE, HEALTH STATUS AND CARCASS TRAITS OF GR OWING
RABBITS

Uhlirova L.%, Volek Z?, Marounek M2, Tumova E*
1Department of Animal Husbandry, Czech University.ib& Sciences Prague

?|nstitute of Animal Science, Prague —ilives

Abstract

Two experimental isonitrogenous weaning diets (S@&t and WLS diet) were formulated.
The SBM diet contained soybean meal (70 g/kg) esmhin CP source, whereas the WLS
diet was based on white lupin seeds (105 g/kghta bf 160 Hyplus rabbits (33 days of age)
were divided into 4 groups according to diet anddfeg techniquead libitum SBM,
restriction SBM, ad libitum WLS and restriction WLS group of rabbits). The feeding
programme was applied as follows: both the AL SBMhits and AL WLS rabbits were fed
ad libitumduring the whole fattening period, whereas theBMSand R WLS rabbits had a
limited feed intake between %3and 47 day after weaning (75% afd libitum intake).
Afterwards, all restricted rabbits were fad libitumuntil the end of fattening period (75 days
of age). No significant interaction between diet&) source and feeding technique was
observed in terms of the growth performance of itablivhereas the highest hot carcass
weight was observed in AL WLS rabbits. Results gomdd that the weaning diet based on
WLS fedad libitum for the whole fattening period is safer than theaming diet containing
SBM in terms of the digestive health of weaned iabli-eed restriction had no favourable
effect on rabbit health in the entire trial, redassd of the CP source.

Introduction

It is well known that growing rabbits are very setible to digestive disorders. Because the
use of a feed supplemented with antibiotics wasnednby EU,there is a need to find
alternative solutions to control the disease ineortd fulfil current EU legislation. Among
them, looking for new feeding strategies, that viitrease the resistance of rabbits to
digestive pathologies, is getting to the centrantdrest (De Blas et al., 2012).

In this regard, a suitable dietary crude proteinree (CP) for intensively reared broiler
rabbits seems to be an important factor. Recentiel/et al. (2014) have reported that a
suitable dietary CP source for growing-fatteninghigs, as a replacement of SBM, seem to

be white lupin seeds (WLSl.@pinus albusv. Amiga).
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Another way how to limit digestive disorders of wed rabbits may be the application of
post-weaning feed intake limitation strategy, asadly proved by Gidenne et al. (2012).

However, there are some contradictory results enliterature regarding the favourable effect
of feed restriction on digestive health of the ypuabbit in terms of the entire fattening

period (Birolo et al, 2013). Furthermore, some disantages of feed restriction such as the
lower slaughter weight and dressing-out percentage observed in restricted rabbits
(Gidenne et al., 2012). Thus, the post-weaning fie¢ake limitation strategy should be

farther studied in relation to growth performancecarcass traits, as well as digestive health
of rabbits in terms of the entire fattening peridcb our knowledge, for example, no

information regarding of the interaction of dieta@¥ source and feed restriction on growth
and digestive health of growing rabbits is avagabl

The aim of this study was to evaluate the effecCBf source in combination with feeding

technique on performance, health status and can@atssof growing-fattening rabbits.

Material and Methods

Two weaning diets containing SBM (SBM diet) or WQ&LS diet) as the main CP source
were formulated (Table 1). The levels of CP, staméutral detergent fibore (NDF), acid
detergent fibre (ADF) and lignin/cellulose ratio reesimilar for both diets. No medication
was included in the feed or in the drinking wai2iets were offered as pellets.

A total of 160 Hyplus rabbits, 33 days old at thegibning of the trial, were randomly
allocated to four groups (AL SBM group, R SBM groéh WLS group and R WLS group;
40 rabbits per group) and fed one of the two expenial diets for 42 days, at which time the
rabbits were 75 days old. Rabbits were housed ia net cages (80 x 60 x 45 cm), four per
cage. The feeding programme was applied as follbatst the AL SBM rabbits and AL WLS
rabbits were fedad libitum during the whole fattening period, whereas theBMSand R
WLS rabbits had a limited feed intake betweeff a8d 41 day after weaning. Afterwards,
all restricted rabbits were fead libitum until the end of the fattening period. Restricted
rabbits were fed at a level of 75 % of @ libitumgroups. Briefly, feed intake was recorded
daily during the whole fattening period, thus tlestrictive feed ration was calculated every
day during the restriction period, based on previaverage daily feed intake afl libitum
fed rabbits. In addition to the growth performanoealth status of rabbits was checked daily
and the Health Risk Index (HRI, sum of morbid amad rabbits) was calculated afterwards

according to the methodology of Fernandez-Carmoaha €005).
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Table 1. Ingredient and chemical composition (gkefed basis) of weaning diets based on soybeah(8iBM
diet) or white lupin seeds (WLS diet)

SBM diet WLS diet
Ingredient (g/kg)
Alfalfa meal 300 300
Soybean meal, CP (480 g/kg) 70 0
White lupin seeds, CP (350 g/kg) 0 105
Wheat bran 330 330
Sugar beet pulp 70 50
Oats 150 125
Barley 50 60
Vitamin supplement 10 10
Dicalcium phosphate 5 5
Limestone 10 10
Salt 5 5
Chemical composition (g/kg)
Dry matter 889 894
Crude protein 163 161
NDF 368 376
ADF 183 187
Lignin (ADL) 44 49
Lignin / cellulose ratio 0.32 0.33
Ether extract 37 45
Starch 159 157

At the end of the experiment, 15 rabbits per graugpe used for the evaluation of carcass
traits according to the methodology recommendeBIlagco and Ouhayoun (1996).

All analyses were performed in duplicate. Diets avanalysed by AOAC (1984) methods.

Data of the performance and carcass traits wermieea by analysis of variance using the

GLM procedure of the SAS (2012). Health status assessed using the chi-square test. All
differences were considered significanPat 0.05.

Results and discussion

Data on the effect of feed restriction (AL SBM + ALLS rabbitsversusR SBM + R WLS
rabbits) on the growth performance are not preseitetable. Over the whole fattening
period, as rather expected, feed restriction rediwignificantly both the feed intake (147.8
vs. 154.2 g/d for the restricted aradl libitum fed rabbits, respectively) and the slaughter
weight (2843vs. 2927 g for the restricted aradl libitumfed rabbits, respectively), but feed
conversion was not affected by the feeding techmiqihnis is consistent with the findings of
other authors (Gidenne et al., 2012). On the oltaerd, no significant interaction between
dietary CP source and feeding technique was obdénvierms of the growth performance of
rabbits (Table 2).

268|Page



Animal Physiology 2014 May 21st and 22nd 2014

Table 2. Growth, intake and feed conversion ofrdebits according to the dietary CP source anddhding
technique (33 to 75 days of age)

Crude protein x feeding technique

SBM diet WLS diet
AL R AL R RMSE P-value

Live weight (g)

33 d of age 769 775 788 764 55 0.432

47 d of age 1461 1327 1527 1339 85 0.356

75 d of age 2903 2827 2952 2863 112 0.865
Feed intake (g/day)

33to 47 d of age 103.0 77.7 108.1 78.9 7.6 9.40

47 to 75 d of age 178.3 182.8 180.6 185.5 8.6 938.

33to 75 d of age 152.6 146.9 155.9 149.0 6.1 770.
Weight gain (g/day)

3310 47 d of age 49.4 39.4 52.8 41.1 5.0 0.620

47 to 75 d of age 39.0 36.9 39.3 39.3 4.8 0.526

33to 75 d of age 50.8 47.3 51.4 51.2 4.8 0.316
Feed conversion

3310 47 d of age 2.18 2.12 2.13 2.01 0.30 0.765

47 to 75 d of age 4.65 5.02 4.64 5.03 0.76 0.956

33to 75 d of age 3.04 3.15 3.06 3.07 0.38 0.698

AL - ad libitum R — restriction (between 33 and 47 day of ag8)SE — root mean square error (9, 9,10 and 8
cages for the AL SBM, R SBM, AL WLS and R WLS groafrabbits, respectively)

Figure 1: Health risk index of the rabbits durihg fattening period (33 to 75 days of age)

o

—®— SBM dietad libitum
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AN A\ WLS dietadibitum
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N\
¥ ¥ \,\%
. . 1. V. V. VI.
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Health Risk Index (n)*
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"Healt Risk Index = sum of ill and dead rabbits. &ty and morbidity were associated with diarrhoea

restriction between 33 and 47 days of age.

Figure 1 presents Health Risk Index of rabbitsmythe fattening period. We clearly found a

favourable impact of the limited feed intake on thgestive health of the rabbits during the
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restriction period. However, this effect was notsgeent after returning to aad libitum
intake, which concurs with the results of the ottgthors (Gidenne et al., 2012). In fact, after
re-alimentation we observed a sharp impairmenthef digestive health of the previously
restricted rabbits, regardless of the CP sourcd.uBeus, the feed restriction did not affect
rabbit health in the entire trial, which is in agmngent with previous report in rabbits (Birolo et
al., 2013). On the other hand, the significanthydo Health Risk Index was observed in the
rabbits fed thead libitumweaning diet based on WLS for the entire fatterpegod than in
AL SBM rabbits, which is consistent with our prewsoreport (Volek et al., 2014). However,
it is noteworthy that when the post-weaning feethka limitation strategy is used, the
favourable effect of WLS on the digestive healthvafaned rabbits, after returning to aah
libitum intake, is not observed. Further studies shoulddoeed out to elaborate on this point.
Data on the effect of feed restriction (AL SBM + AULS rabbitsversusR SBML + R WLS
rabbits) on the carcass traits of rabbits are nesented in table. There were a significantly
lower reference carcass weight and dressing-ouwtepaage and a significantly higher drip
loss percentage in restricted rabbits, which isistent with the other authors (Gidenne et al.,
2012).

Table 3. Carcass traits of the rabbits accordinthéodietary CP source and the feeding technigBedég/s of
age)

Crude protein x feeding technic

SBM diet WLS diet
AL R AL R RMSE P
Cold carcass weight(g) 1719 1711 1889 1768 111 00.07
Reference carcass weight (g) 1386 1379 1532 1414 95  0.041
Dressing out (%) 58.1 57.5 58.9 57.8 1.3 0.448
Perirenal fat (%) 1.7 1.8 19 2.1 0.5 0.634
Drip loss (%) 2.5 2.9 2.3 2.9 0.5 0.563

AL — ad libitum R — restriction (between 33 and 47 d of age), EMSo0o0t mean square error (n=15 rabbits per
group) a,b P <0.05

There was an interaction between CP source andnfpéechnique in terms of both the hot
carcass weight and reference carcass weight (T3blEhus, the highest hot carcass weight
and reference carcass weight was observed in AL VebS8its, probably associated with the
lowest Health Risk Index, and thereby the highemgh rate in these rabbits.

Conclusion

No significant interaction between dietary CP seusiad feeding technique was observed in
terms of the growth performance of rabbits. Restdtsfirmed that the weaning diet based on
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WLS fedad libitum for the whole fattening period is safer than theaming diet containing
SBM in terms of the digestive health of weaned itabli-eed restriction had no favourable
effect on rabbit health in the entire trial, redass of the CP source. Therefore it is necessary
to carry out further studies that would describe ¢bnditions under which the feed restriction
is effective in terms of increasing the resistanteabbits against digestive disorders during
the whole fattening period.
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Abstract

Eleven cross breed ewes of Tsigai and Improved iéda breeds with Lacaune with only
bimodal milk flow type were selected on the badisheir milk flow kinetic from two pre-
experimental usual milking. The last usual milkimgs considered as control. Before
experimental milking, each ewe was exposed to kaéation (free movement in parlour
alone for at least 4 min). Afterwards the ewe wasd into a milking stall and disturbed by
an unknown person standing in front of its head gemntly touching it for a period of extra 2
min before cluster attachment on udder. Milkingemstress decreased the total milk yield (P
< 0.001), machine milk yield (P < 0.02), machingpging (P < 0.02) and milking time (P <
0.01). Inappropriate handling, such as milking unsigess can significantly reduce milk

production.

Introduction

Handling with animals should be careful, becausmit be very stressful for them. Animals
can be stressed by either psychological stresgdnmas handling, novelty) or physical stress
(hunger, thirst, fatigue, injury, thermal extrem@Syandin, 1997). Stress is generally caused
by fear. Once established, the fearful reactiorrelatively permanent (LeDoux, 1994).
Animal reaction may interact by previous handlingperiences. Reducing stress during
handling will provide advantages of increasing pcid/ity (Grandin, 1998). The presence of
an aversive handler during a cows milking reducélt meld, increased residual milk and
lead to elevated heart rates (Rushen et al., 1889ction of animals may vary depending on
the environment. The movement patterns and thevimhaef isolated ewes were different
from those observed when they were located withgo@al group (Gonzalez et al., 2013).
Routine handling can affect the milk ejection afficcy. The disorders of milk ejection reflex
as a consequence of some stress exposure carol@abmpletely milk removal from the
udder (Taniin et Bruckmaier, 2001; Negrao et Marnet, 2003).eWwhnimals are disturbed or
stressed during milking, adrenaline and other edl@hemicals began to inhibit the milk flow
from the udder at central and peripheral level €iraret Bruckmaier, 2001; Marnet et
McKusick, 2001). In ewes, different studies demmatstl the worsening of production
performance in response to stressful managemeneguoe (Sevi et al., 2001; Caroprese et
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al., 2010). The variability of milk ejection is lnenced significantly by breeds and cross-
breeds (Mauhova et al.,, 2012; T&m et al., 2011), but presence of different milkwvi
kinetic may be considered as a relatively staldpaase of individual ewes to usual milking

stimuli (Tartin et al., 2011) that could be used for experimgnigposes.

Material and Methods

The reaction of ewes to specific psychologicalsstrgsocial isolation before and disturbance
during milking) was tested in July. We examined hbe animal perceives this manipulation
and how it could affect milking efficiency. Elevenoss breed ewes of Tsigai and Improved
Valachian breeds with Lacaune (genetic portion atdune was between 25 — 50 %) were
selected from the flock on the basis of their nflitkv kinetic from the two pre-experimental
usual milking. Data of the last usual milking werensidered as control milking. For this
experiment only ewes with bimodal (2 emissions)knfibw type were selected. Milking
under stress condition (experimental milking) oflividual ewes was realized during the
evening machine milking. Before experimental mitkireach ewe was exposed to social
isolation (free movement in parlour alone) in dgwarlour for at least 4 min. Afterwards the
ewe was fixed into milking stall and disturbed loyunknown person standing in front of its
head and gently touching it for a period of extrenid before cluster attachment on udder.
Before and during experimental milking, the ewes bt have access to the concentrates as
usual. Ewes were milked at parallel milking parlaath 12 standard units and with following
milking parameters: pulsation rate 160 cycles per.,mqmilking vacuum 39 kPa and pulsation
ratio 50:50. During usual milking ewes received Kglper head concentrate in parlour. Four
electronic jars (1.5 L each) collecting total mgpkoduced at the milking were used for
individual recording of milk flow kinetic. There waa 2-wire compact magnetostrictive level
transmitter within each jar (NIVOTRACK) (NIVELCO &pi Elektronika Rt, Budapest,
Hungary) connected to the computer (dianet al., 2011). Milk level in the jar was
continuously measured by a transmitter recordigadi on the computer every second.
Measured changes of height level of milk were ti@msed into values, from which were
detected parameters of milkability (TMY — total knilield, MMY — machine milk yield, MS

— machine stripping, MT — milking time, LT — latgntme, MMF — maximum milk flow
rate) and types of milk flow (B - bimodal, two esi@ns, N — non-bimodal, one emision, PL -
plateau, steady flow, PLL — plateau with low peddw) were evaluated according to
Bruckmaier et al. (1997) and Mahova et al. (2008).
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Results

Statistically significant decrease of TMY, MMY, M&d MT (Tab. 1) was recorded under
stressful conditions compared to control milkingnikar effect of unknown person on these
parameters of milking efficiency during machine kimy was recorded also by Kulinoed

al. (2012). The LT was not influenced by stress Igadpably as a consequence of sufficient
amount of milk in the cistern directly availabler fanilking and very small effect of
catecholamine on contraction of teat sphincter éstgone the beginning of milk flow
(Bruckmaier et al., 1991). Large variability in ebged parameters among ewes during
milking under stressful conditions could be relatedlifferent response of animals to stress
(Caroprese et al.,, 2010). A changing of milk floype is a response on milking under
stressful conditions. Lower parameters of milkirf§ceency during stress response could
relate to decrease of B and increase of N and inatées PLL milk flow types (Fig. 1). The
increased occurrence of N milk flow type could sate inhibition of oxytocin release as a
consequence of stress effect. The higher occurreindamilk flow type was found out during

stress load in ewes also by other authors (MametcKusick, 2001; Kulinova et al., 2012).

Table 1. The milking parameters during control migkand milking under stressful conditions (expental).

Milking condition (n=11)

Factor Control Experimental P
TMY, (L) 0.289 £ 0.72 0.185+ 0.97 0.001
MMY, (L) 0.158 £ 0.74 0.104 £ 0.67 0.016

MS, (L) 0.130 £ 0.06 0.081 £ 0.43 0.017

MT, (s) 61 +18 38+13 0.006

LT, (s) 17 +8 19+11 0.701
MMF, (L) 0.651 £ 0.37 0.683 £ 0.34 0.736

TMY — total milk yield, MMY — machine milk yield, i — machine stripping,
MT — milking time, LT — latency time, MMF — maximaldilk flow rate
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Figure 1. Frequency of distribution of milk flowpgs during different milking conditions.
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Conclusion
Inappropriate handling such as stress caused bwlsisolation of ewes shortly before
milking and disturbing of animals during milking sha significantly negative effect on

milking efficiency of ewes with bimodal milk flonesponse to machine milking.
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Abstract

The objective of this preliminary study was to cargthe effectiveness of two available
commercial kits: Annexin V MicroBead Kit (AnV) andead Cell Removal Kit (DCR) for
the elimination of spermatozoa with damaged mensr&exually mature and clinically
health rabbit bucks (n = 2) and does (n = 36) oflbr New Zealand White were used for the
experiments. The control (unseparated) and magiligtiseparated spermatozoa were used
for artificial insemination of hormonally treatedalbbit does. MACS separation of
spermatozoa yields two fractions: negative (AaMd DCR) and positive (AnV and DCR).
No differences in spermatozoa motility and viapibietweertwo different negative fractions
(AnV" and DCR) were found. Similarly, no differences in kindlingte and number of
liveborn kits were observed between negative foastiAnV and DCR). In conclusion, the
cheaper Dead Cell Removal Kit could be used forfthare experiments with the same
efficiency as Annexin V MicroBead Kit for the elination of spermatozoa with damaged

membrane from the rabbit ejaculate.

Introduction

In most normal, viable eukaryotic cells, the negdli charged phospholipid
phosphatidylserine (PS) is located in the cytost#aflet of the plasma membrane lipid
bilayer (Koopman et al., 1994). PS redistributicont the inner to the outer leaflet is an early
and widespread event during apoptosis (Koopmah,et¥4; Martin et al., 1995). However,
in necrosis, PS becomes accessible due to thgt@nof membrane integrity (Martin et al.,
1995). PS exposure also serves as a trigger forgbegnition and removal of cells by
macrophages (Fadok et al., 1992; 2000). Annexis ¥ 85kD phospholipid-binding protein
and a major cell membrane component of macrophagdsother phagocytic cell types.
Annexin V has a high affinity to PS in the presemdephysiological concentrations of
calcium (C&") (Moss et al., 1991) and has already been us&blate cells with exposed PS
using MACS MicroBeads (Kuypers et al., 1996; Risker al., 1998). The MACS Annexin V
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MicroBead Kit (Miltenyi Biotec) have been also ugadstudies aimed on the elimination of

spermatozoa with exposed PS from human (Said,e2Q06) or rabbit ejaculates (Vasicek et
al., 2014). Nowadays, there is similar product be tmarket called MACS Dead Cell

Removal Kit (Miltenyi Biotec). Dead Cell Removal 8doBeads recognize an antigen in the
plasma membrane of apoptotic as well as dead ddilss, using MACS Dead Cell Removal

Kit, even early apoptotic cells with an intact ok membrane are removed. Moreover,
recently the similar method for magnetic sortingndmmalian spermatozoa with damaged
membranes using carboxyl-group functionalized magrparticles conjugated to propidium

iodide was patented by Fox et al. (2012). Therefoecaim of this preliminary study was to

compare the effectiveness of two available commergits for the elimination of

spermatozoa with damaged membrane.

Materials and Methods

Sexually mature (6 — 36 month old) and clinicalBatth rabbit bucks (n = 2) and does (n =
36) of broiler New Zealand White (NZW) line reaneda partially air-conditioned hall of a
local rabbit farm at APRC Nitra (Animal Productidtesearch Centre, Luzianky, Slovak
Republic) were used in the experiments. The treattroBthe animals was approved by the
Ministry of Agriculture and Rural Development oktlslovak Republic, no. SK P 28004 and
Ro 1488/06-221/3a.

Semen samples from 14 NZW bucks were collectedyummartificial vagina. Each sample of
fresh ejaculate was evaluated for the concentraind motility using Sperm Vision™
(Minitube, Tiefenbach, Germany), a computer asdistgerm motion analyser (CASA). For
the magnetic separation and artificial inseminat{é), the worst 2 bucks were chosen
basing on the motility parameters.

Before magnetic sperm separation, the sperm cefiee wliluted at the ratio of 1:8 and
carefully filtered through a 30 um filter (Celltki€) in order to remove cell clumps. Filtered
semen samples from both bucks were then divided #itgroups as follows: control
(unseparated) group, then magnetically separatednsjpozoa using Annexin V MicroBead
Kit (AnV; Miltenyi Biotec, Germany) and magneticalseparated spermatozoa using Dead
Cell Removal Kit (DCR; Miltenyi Biotec, Germany) @rding to the producer manual. The
MiniMACS Magnetic Cell Sorting system (Miltenyi Bec, Germany) was used for MACS
assay of rabbit spermatozoa. MACS separation ofrsezoa yields two fractions: negative
(AnV™ and DCR) and positive (AnV and DCR).
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The semen samples from the control group, negdfe/, DCR) and positive (AnV,
DCR") fractions were placed into Standard Count Analy§hamber Leja 20 micron
(MiniTub, Tiefenbach, Germany) and evaluated ughey CASA system (Sperm Vision™)
under a Zeiss Axio Scope Al microscope. In eachpganthe percentage of motile
spermatozoa (motility >5 um/s) were evaluated.

The semen samples from the control group, negdf/, DCR) and positive (AnV,
DCR") fractions were also analysed for the viabilityngsflow cytometer FACSCalibur (BD
Biosciences, USA). Propidium iodide (Molecular ResspUSA) was used to distinguish cells
with the intact membrane (live cells) from deadscéhith damaged membrane).

The unseparated (control group) and MACS sepai@ed , DCR) rabbit semen from both
bucks (Buck | and Il) were then used for the auitii insemination (Al). Briefly, females of
NZW rabbits (n = 36) were inseminated either wigsh doses of filtered semen (control; n =
3; 0.5 ml I.D. per female) or with magnetically aegted semen (n = 3 for each negative
fraction; 0.5 ml I1.D. per female). The inseminatidloses with concentration at least
0.04x1G/ml were used for the insemination. PMSG at 25 I(8ergon, Bioveta, Czech
Republic) was administered to each doe 48 houm®éfl. Immediately following Al 2.5ug

of synthetic GnRH (Supergestran, Ferring-Pharmawaat Czech Republic) was
intramuscularly injected into each doe. The kingllnate (the ratio of kindled does to the
number of inseminated does) and number of livekdswere determined at parturition.
Statistics

The experiments were replicated 2 times for eadk lfdanuary to March). Obtained data
were evaluated statistically using a one-way ANOYBuncan's multiple range test) in
SigmaPlot software (Systat Software Inc., Germamy) expressed as means + BREalues

at P<0.05were considered as statistically significant.

Results and Discussion

The spermatozoa motility of Buck | decreas€&(.05 after magnetic separation in both
negative fractions (AnVand DCR) in comparison to the control group (Table 1). tha
other hand, spermatozoa motility of Buck Il decesh§<0.05) only in the DCRfraction in
comparison to the control group or An¥faction (Table 2). However, in our previous
experiments the motility of spermatozoa of indiatbbucks was not statistically different
between control and the MACS separated group (¥kset al. 2011). This discrepancy
between these two studies could be due the quefityabbit ejaculates used for the

experiments since in the previous study ejaculatgls the best quality in terms of the
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spermatozoa motility were used. Moreover, we assutingt the lower spermatozoa motility
values in both negative fractions (Table 1 andd)la be not affected by MACS separation
itself, but by the semen handling procedure (etgrage time, temperature, centrifugation
etc.) before the separation. Anyway, there werediiferences in spermatozoa motility
betweentwo different negative fractions (AnVand DCR) in both bucks (I and lI).
Furthermore, we observed significantly lower speéonea motility £<0.05 in positive
fractions (AnV and DCR) in comparison to the control groups or negatieetions (Table 1
and 2).

Table 1.In vitro parameters of unseparated (control) or magneficaparated rabbit spermatozoa (Buck I)
using two commercial kits.

PARAMETER

MoOTILITY % L IVE CELLS % DEAD CELLS %

Buck |
Before MACS
44.56 + 7.04 59.95+ 6.07 32.16+ 8,36
(Control)

AnV~ 22.49+ 0.27°¢ 58.28+ 2.04 28.46+ 2.9
AnV? 2.38+2.38"¢ 18.32+ 7.28" ¢ 71.36+ 11.94" ¢
DCR 24.11+ 0.64 ¢ 56.06x 0.61° 31.89+ 2.03
DCR" 9.81+ 0.72"" 14.17+ 1.927 76.88+ 7.47"

AnV" - Annexin V-negative fraction, An\t Annexin V-positive fraction, DCR Dead cell removal kit-negative
fraction, DCR - Dead cell removal kit-positive fraction; Resudir® expressed as means + 3%.° °vs.? and

¢vs." were statistically significant &<0.05.

Similar results were obtained by the evaluationspérmatozoa viability before and after
MACS separation. The percentage of live cells (hmtbks | and II) in the negative fractions
(AnV" and DCR) were similar to control group, but significantlyigher £<0.05 in
comparison to the positive fractions (Ah&éhd DCR; Table 1 and 2). Moreover, the negative
fractions (AnV and DCR) had significantly lower #<0.05 percentage of dead cells (both
bucks | and 1) in comparison to the positive frass (AnV" and DCR) with no differences
in comparison to the control group (Table 1 andA2)ain, there were no differences in the
percentage of live or dead cells between AaNd DCR fraction in both bucks (I and II).
Thus, the MACS technique evidently divided rablpesnatozoa into two subpopulations:
one (AnV and DCR sperm) with the better semen quality and the ofAel* and DCR
sperm) with significantly worse semen quality imts of sperm motility and viability (Table
1 and 2).
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Table 2.In vitro parameters of unseparated (control) or magneticaparated rabbit spermatozoa (Buck 1)
using two commercial kits.

PARAMETER
MoTILITY % L IVE CELLS % DEAD CELLS %
Buck Il
Before MACS
77.89+ 6.1C° 81.43+ 3.55" 14.78+ 1.78
(Control)
AnV~ 62.22 + 3.49 82.72+ 3.3C 10.99+ 1.34
AnVv? 15.28+ 10.52 17.77+ 053¢ 71.30+ 3.40" ¢
DCR 38.85+ 18.29"¢ 89.13+ 2.84F 6.19+ 2.8F
DCR* 3.38+1.38 5.98+ 3.13' 91.57+ 3.7P "

AnV" - Annexin V-negative fraction, An\t Annexin V-positive fraction, DCR Dead cell removal kit-negative
fraction, DCR - Dead cell removal kit-positive fraction; Resudt® expressed as means + 3t.", °vs.% and

¢vs." were statistically significant &<0.05.

Figure 1. Percentage of kindled does after insetisinavith unseparated (control) or magnetically separated

rabbit spermatozoa (Buck I) using two commercitd.Ki
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AnV’™ - Annexin V-negative fraction, DCRDead cell removal kit-negative fraction

The MACS technique in both bucks (I and Il) did adfect the reproductive parameters of
rabbit does (Fig. 1 and 2). Although we found satifferences in kindling rate between the
control group and negative fractions (Arand DCR), they were not statistically significant

(Fig. 1). Moreover, data in Fig. 2 clearly showédttindependently of the semen used for
insemination (unseparated or MACS separated seremt) doe born about 8 kits. Similar

results were observed in our previous study (Vasateal., 2014).
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Figure 2. Average number of liveborn kits aftereimsnation withunseparated (control) or magnetically

separated rabbit spermatozoa (Buck I) using twongernial kits.

Liveborn kits (n)

12

10
8
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4
2
0

Buck I Buck Il

M Control MAnV- W DCR-

AnV’- Annexin V-negative fraction, DCRDead cell removal kit-negative fraction

Conclusion

These preliminary resuliadicate that the MACS Dead Cell Removal Kit coblkel used for
the future experiments with same efficiency as abieer commercial MACS Annexin V
MicroBead Kit. Moreover, the Dead Cell Removal Kst cheaper than the other Kkit.
However, due to the high variability in some obserwesults, further experiments are
required in order to prove the real effectivenessD&R kit for the elimination of

spermatozoa with damaged membrane from the rajaloitlate.
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THE EFFECT OF THE HEIGHT IN THE CROSS OF CZECH FLEC KVIEH COWS
ON THE PREFERENCE OF CUBICLE ROW IN SELECTED BREEDI NG

Vecera M., Falta D., Andrysek J., Javorova J., Veka M., Chladek G.

Department of Animal Breeding, Faculty of AgronorMendel University in Brno

Abstract

The aim of study, the effect of the height in thess of czech fleckvieh cows on the
preference of cubicle row was evaluatéte frequency of standing cows and cows lying on
the right and left side (laterality) was determindtkperiment was conducted in farm
GenAgro Ricany a. s.. The objective of monitoringswone section - one quarter of stable
(n = 98 cows)where 103 cubicles are arranged in three rows @®&les in row A — close
to feed alley; 33 cubicles in row B — in the middéd 38 cubicles in row C — located
peripherally, close to the side wall). Cows wenddid by actual of milk yield into 3 groups
(<138cm; 139-142 cm; 143 < cm). Height in the cross detected using the linear traits.

It was confirmed, that the height in the cross hdkience on the preference of
cubicle row and on resting behavior of dairy coWswas found evidential preference of
cubicle row located close to the feed alley higthary cows. Smaller dairy cows then have
preferred a cubicle row was located peripherallgse to the side wall. The cows showed

significant tendency towards left-side laterality.

Material and methods

The aim of study, the effect of the height in thess of czech fleckvieh cows on the
preference of cubicle row was evaluatéte frequency of standing cows and cows lying on
the right and left side (laterality) was determindtkperiment was conducted in farm
GenAgro Ricany a. s. (49°12°30.370"'N, 16°23°43.(©R Observation was carried out at
weekly intervals from 8. 6. 2011 to 30. 5. 2012eTjective of monitoring was one section
- one quarter of stable (n = 98 cowshere 103 cubicles are arranged in three rows (32
cubicles in row A — close to feed alley; 33 cldxscn row B — in the middle; and 38 cubicles
in row C — located peripherally, close to the sil). A total of 1 876 observations were
analysed. Cows were divided by actual of milk yigltb 3 groups (<138 cm; 139-142 cm;
143 < cm). Height in the cross was detected udiedihear traitsTo the resulting program
was used MS Office Excel 2003 and Statistica 10.0.
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Introduction

Although the process of domestication brought ab@uhumber of important, or even
essential, changes in farm animal performance tariex, their environmental requirements
remained relatively invariable throughout their lggenesis. The impact of environmental
factors on domesticated animals is extremely compled difficult to define. The more
altered the original environmental conditions, treater responsibility of the breeder to
provide adequately for animals’ needs (Chladek4200

The main objective a dairy cattle is milk produntiowhich plays an important and
irreplaceable role in human nutrition for its higlitrtitional value (Frelich et al., 2001). Cows
that lie are healthier and more productive (Tho&8£)8). The time cows spend lying down
then can be used to evaluate the quality of bamdsitashould be emphasised in this context
that the access to a comfortable lying area isadritbe most important design criteria in the
field of dairy cow housing (Ito et al., 2009).

Results

All dairy cows (n = 1 876) were divided into 3 gpsu Most of individual monitoring was in
the group with the height in the cross between-1342 cm (n = 820), least in the group with
the height in the cross 143 < cm (n = 347). All tiiserved parameters significantly differed
between rows A, B and C. Frofrab. 1 is evidently, that dairy cows with the height et
cross 143 < cm preferred mostly of cubicle row Al dmast preferred cubicle row C. This
difference was high statistically significant (©<01). Dairy cows with the height in the cross
< 138 cm conversely preferred mostly cubicle rovar@ least preferred cubicle rows A and
B. This difference was statistically significant€p0.05). Dairy cows with an average height
in the cross (139 — 142 cm) occupied all three rawvenly. This difference was not
statistically significant (p > 0.05).

All cows in row A and C identically have preferrethen lying left side more than the right
This difference was high statistically significgpt< 0.01). In contrast, in a row B gave dairy
cows preference lying at the side of righhis difference was high statistically significgpt
<0.01).

Wagner — Storch ET AL. (2003) who says that thégpemce of peripheral rows of stalls may
be due to a better ventilation of air near sidesvadn the contrary, Natzke et al. (1982)
observed that the inner rows of stall are prefeteethe outer ones. In the study of Dolezal

(2003) the cows preferred the rows situated clodbé feed table rather than the outer rows
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further from it. These results were confirmed by \@BRSKI et al. (2003). V&era et al.
(2011) also observed the tendency of cows to octheyfirst (closest) or second (middle)
row from the feed table, given the choice, when iognfrom the milking parlour. Vi&ta et
al. (2012) further specified that the rows closesthe feed table and middle rows were
preferably occupied by cows in late lactation.

A non-significant tendency towards a left-side prefce was also found by Hrouz et
al. (2007) where 53-70 % of their experimental atgpreferred the left side to rest on.
Tucker et al. (2009) observed a left side lateralit free-housed dry cows; however, the
authors admited that cows in pens or on pastureerBpit no laterality. Although the cows
show no overall laterality as a group, they stilyrhave a strong preference as individuals
(Gibbons et al., 2012). Zejdova et al. (2011) foontithat older cows (lactation 4 and older)
preferred left side more often than younger cowstdtion 2 and 3). In our experiment, the
cows preferring the left side had a higher milkdarction. We speculated that this was due to
the anatomical differences in the left and riglmguA greater respiration capacity of the right

lung allowed better lung ventilation in cows lying their left side.
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Table 1. The effect of Height in the cross on trefgrence of cubicle row

Height in Cubicle row
the cross Position A B C significant | )_
(cm) (n=32)| (n=33) | (n=38)
number 233 234 242 * 709
, left 123 72 158 ok 350
<138 |lying :
right 87 123 56° o 261
standing 28 39 31 NS 98
number 299 271 250 NS 820
_ left 162* 08" 148 ok 408
139 — 142]lying :
right 109 138° 55° ok 302
standing 28 35 47 NS 110
number 150 109 88 o 347
, left 78 3¢ 56" ok 173
143 < |lying :
right 58 62 23 o 142
standing 14 9 9 NS 32
Overall 682 614 580 * 1876

Values within the row differ if marked with * (pG<05) and ** (p < 0.01) or difference is not sigodnt (NS)
Values within the column differ if marked withfeliént letters a, b (p < 0.05); A, B (p < 0.01) difference is
not significant (NS)

Conclusion

It was confirmed, that the height in the cross hdlkience on the preference of

cubicle row and on resting behavior of dairy colswas found evidential preference of

cubicle row located close to the feed alley higth@ry cows. Smaller dairy cows then have

preferred a cubicle row was located peripherallgse to the side wall. The cows showed

significant tendency towards left-side laterality.
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EFFECT OF MILKING FREQUENCY ON MILK PRODUCTION OF H OLSTEIN
COWS DURING WINTER AND SUMMER PERIOD

Velecka M., Javorova J., Falta D.Andrysek J, Vecera M, Chladek G.
Department of Animal Breeding, Faculty of AgronorMendel University in Brno

Abstract

The objective of this study was to determinate éfiect of milking frequency on milk
production of Holstein cows during winter and summetal number of cows was divided
into two groups by milk yield. Almost 40 % of cowslked more than 25 kg of milk per day
per cow so cows are milked twice during the mornifige other more than 60 % of dairy
cows milked per day less than 25 kg of milk per,dayd these cows are milked once during
the morning. In summer and winter period were nwing the average daily temperature in
the barn (BAT) and the stable relative humidity jRAThe study lasted 177 days (data
analyzed daily) in the summer (from 1 June 2013XcAugust 2013) and in winter period
(from 1 December 2013 to 23 February 2014). Dataesofrom University farm. The farm is
situated in Zatice (GPS49°0'51.786"N, 16°36'14.809"E). Based oa torrelation of milk
production data of Holstein breed was found wittré@sing BAT reduces average morning
milk yield per twice milked cow on the second mmlgiat 8.00 a.m. (r =-0.32, P < 0.01), total
average morning milk yield per once milked cow (0:23; P < 0.05) and total morning milk
yield (r =-0.41, P < 0.001). In milk productioatd was observed that with decreasing RH in
summer reduces average morning milk yield per twid&ed cow on the second milking at
8.00 a.m. (r = 0.23; P < 0.05), average morning yiéld per once milked cow (r = 0.31,
P < 0.01, total morning milk yield per twice milkedw on the second milking at 8.00 a.m. (r
= 0.37, P <0.001) and total morning milk yield peice milked cow (r = 0.26; P < 0.05).
Other analyzed parameters were not affected by 8AHH (P > 0.05).

Key words: Holstein cows, milking frequency, milk productidmarn airspace temperature,
relative humidity

Introduction

Milk production is a complicated physiological pesty, which primarily related to the
anatomical formation of the udder (with developmergans, the activities of organs, blood
and circulatory system, with breathing and transfation of nutrients) (Vask, Stolc, 2002).
The amounts of milk affect the internal and extefaators. Between the external factors
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include the level of nutrition, human factors, teclogy of stabling, frequency of milking and
seasonality (Senka, 2011).

It is generally known that it is unnatural to higlproductive dairy cows were milked twice a
day. More frequent milking (three times a day orr@ancreases the production of milk,
lactation curve is higher and very balanced coutseresult is the growth of performance of
dairy cows (Fleischmannova, 2005). Simply put, nfeegquent milking reduces the pressure
in the mammary gland and milk production accelerateom the physiological viewpoint
(Anonym 1, 2003). Rabold, Achesen a Haschek ef(28l02) said that with increasing
frequency milking increases quality of the milk atodal milk yield, compared with twice
daily milking about 12 to 15 % (DoleZal et al., B)OP&ilova (2006) even report an increase
milk yield about 6 to 25 % per lactation.

The climate in the barn is one of the key factasteptially affecting animal performance.
The climate in the barn decides on milk productjurjty and health of the cows (Brestensky
and Mihina, 2006). According Kadik and Kasarda (2007) are especially important
parameters temperature, relative humidity and light

The aim of the study was evaluate the effect okimg frequency on milk production of

Holstein cows in winter and summer period.

Material and methods

Measured dates came from University farm in &ebd (GPS49°0'51.786"N,
16°36'14.809"E), which reared with Holstein bre@&diring the 177 days were collected data
after the morning milking in the summer (from 1 #2013 to 31 August 2013) and in winter
period (from 1 December 2013 to 23 February 2014).

The total number of dairy cow was divided into tgx@ups according to the average daily
milk yield. The first group of cows (average of 1&&ws, i.e. almost 30 %), with milk yields
of 25 | of milk per day were milked twice duringettmorning (at 4.00 a.m. and 8.00 a.m.).
The second group of cows (average 304 cows), witlagimum milk yield 25 kg per day
was milked once (at 5.00 pm). All cows were milkaghin in the afternoon. This study does
not deal with afternoon milk yield. The cows wetalding in free boxing with bedding of
straw and dairy cows were fed a TMR ("total mixa'gt Barn airspace temperature (BAT)
represents the average of temperatures in cordasa. dt was measured every 15 minutes by
3 sensors with HOBO data logger (Onset Computel).iRbarn was recorded the same
sensors and in the same intervals like BAT. Mil&darction (used as a average morning milk

yield per cow and total morning milk yield) was aioed from the computer database of
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university farm in Zabice. MS Office Excel 2003 and Unistat version 1.Brevused to
evaluate the results of the data.

Results and discussion
Values of mean, minimum, maximum and standard tieviaaf BAT, RH, average morning
milk yield one cow and total morning milk yield éfolstein cows with twice and once

morning milking are presented in Table 1.

Table 1. Barn airspace temperature, relative hupidiilk production of twice and once morning miigi of
Holstein cows in summer and winter period

Parameter Hour unit n X min max SD
e BAT - °c | 177 | 13,9¢ -2.60 29.6¢ 8.62
LU RH - % |177| 6839 | 3582 95.11|  16.91
Number of Twice MM - - 177 152 14t 163 3.92
cows Once MM - - 177 304 232 337 31
Average 4.00 a.Ir s | 177] 16.28 13.5: 17.9: 0.67
morning Twice MM 8.00 a.ir S | 177 6.2¢ 5.1C 7.21 0.3¢
milk yield 3 S |[177 | 22.5¢ 19.2¢ 24.5. 0.91
per cow Once MM 5.00 a.Im 177 | 14.3( 12.5¢ 16.6° 0.6(
4.00 a.Ir 177 246 197¢ 2741 13€
mg‘r’:'i"r']g Twice MM 8.00 a.m. o |17 952 770 1109 67
illeyiel y 177 3399 2168 3801 231
Once MM 5.00 a.m. 177 3656 3124 4214 291

Note: BAT — barn airspace temperature, RH — rel@atiumidity, MM — morning milking

It was selected for 177 days with a range of BAInfr-2.6 ° C to 29.65 ° C, with an average
BAT 13.98 + 8.62 °C. Neutral range of BAT is coresield in cattle 4 - 16 ° C (Dolejs et al.,
2002). This means that cows were exposed to a $teads in some summer periods.
Temperature 20 °C is considered a risk for thetmneaf heat stress (Zejdova et al., 2013).
RH was measured from 35.82 % to 95.11 %, with aramge of 68.39 + 16.91%, in these
days. RH in the barn should be in the range of 80 %. The relative values should not
exceed 85% in the barn (Zejdova et al., 2013). Tismns that dairy cows were exposed

higher than its optimum value of RH in some periods

Values of coefficients of correlation of milk pradtion of twice and once morning milking of
Holstein cows and BAT in summer and winter pericgl@esented in Table 2.
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Table 2. Values of coefficients of correlation afkmproduction of Holstein cows milked twice andaenduring

the morning and barn airspace in the barn in sunamérwinter period

Parameter Hour unit BAT (°C) in BAT (°C) in
winter summer
4.00 > -0.12 N.S 0.03 N.S
Average morning milk yield per | Twice MM 8.00 3 0.09 N.S -0.32%*
cow 3 2 -0.6 N.S -0.12 N.S
Once MM 5.00 0.02 N.S -0.23*
4.00 -0.15N.S -0.13 N.S
i - - Fekk
Total morning milk yield Twice MM 8;0 2 %OloleNSS -0(.).21)1N.S.
Once MM 5.00 0.05 N.S. -0.05 N.S.

Note: Signification: N.S. - P > 0.05; *- P <0.05 - P <0.01; *** - P <0.001
BAT — barn airspace temperature, RH — relative tdityy MM — morning milking

The table shows the effect of BAT on milk produnti®dnusual warm winter (without cold
stress) had a positive (statistically insignifigaetfect on dairy cows and milk production.
Statistically significant effect on milk productioBAT was demonstrated in the summer
because high temperatures causing heat stressd Basthe correlation of milk production
data of Holstein breed was found with increasingTB&duces average morning milk yield
per twice milked cow on the second milking at 8200 (r = -0.32, P < 0.01), total average
morning milk yield per once milked cow (r = -0.23;< 0.05) and total morning milk yield (r
= -0.41, P < 0.001). Milk production of cows is lugnced by environmental factors,
especially high temperature during summer (Beduet al., 2009). Many times was stated
that high yielding cows that are at the top ofd#ich are particularly sensitive to heat stress
(Dolezal et al., 2000). Metabolic heat productinareases as the productive capacity of dairy
cows improves (Purwanto et al., 1990). Bernabut@il.e(2002) found a 10 % lower milk
yield in summer than in spring. Cows with high protion were probably less sensitive to the
effects of high ambient temperatures (Brekiet al., 2009).

Values of coefficients of correlation of milk pradtion of cow milked twice and once during
the morning and RH in summer and winter period presented in Table 3. In milk
production data was observed that with decreasidgrRsummer reduces average morning
milk yield per twice milked cow on the second migiat 8.00 a.m. (r = 0.23; P <0.05),
average morning milk yield per once milked cow .81, P < 0.01, total morning milk yield
per twice milked cow on the second milking at 80®. (r = 0.37, P <0.001) and total

morning milk yield per twice milked cow (r = 0.2B;< 0.05).
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Table 3. Values of coefficients of correlation afkmproduction of Holstein cows milked twice andaenduring
the morning and relative humidity in summer andtesimperiod

Parameter Hour unit RH (°C) in RH (°C) in
winter summer
4.00 > -0.17 N.S -0.06 N.S

Average morning milk yield per | Twice MM 8.00 3 -0.15 N.S 0.23*
cow 3 2 -0.20 N.S 0.06 N.S

Once MM 5.00 -0.09 N.S 0.31**

4.00 -0.12 N.S 0.16 N.S

i - Fekk

Total morning milk yield Twice MM 8;0 2 _8:2? s::: 0(')3_’;6*

Once MM 5.00 -0.08 N.S. -0.10 N.S.

Note: Signification: N.S. - P > 0.05; *- P <0.05 - P <0.01; *** - P <0.001
BAT — barn airspace temperature, RH — relative tdityy MM — morning milking

High temperatures and summer’s depression of niglkl ys a serious problem in conjunction
with higher relative humidity can reduce milk pratian by 10 to 35% of the annual average
(Vokralova and Novéak, 2005).

Conclusion

The aim of the study was evaluate the effect okimg frequency on milk production of
Holstein cows in winter and summer period. Basetherncorrelation of bulk milk samples of
Holstein breed was found that with increasing bainspace temperature reduces average
morning milk yield per cow, total morning milk yalIn milk production data was observed
that with decreasing RH in summer reduces averagming milk yield per cow and total
morning milk yield. We conclude that to heat stessgo high BAT, low RH) are much more

sensitive cows with high milk yield than cows withw yield.
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Abstract

The objective of this work was to investigate wileetimelamine is biotransformed into
cyanuric acid in laying hens. Addition of 100 mg mklamine per kg of feed used for
experimental layers over the period of 5 weekddetthe presence of the melamine residue in
their eggs, liver, kidney, and breast and thigh c¢lass Although cyanuric acid wasn’t
directly added into feed used for experimental layés presence also was detected in eggs,
liver, and kidney of these layers. On the basisoof results, it can be concluded that

melamine was biotransformed into cyanuric acichenhens' body.

Introduction

Melamine (2, 4, 6-triamino-1, 3, 5-triazine) is wig used to make plastics, laminates, and
coating. Besides that, melamine is present asca ttantaminant in nitrogen supplements
used in animal feeds (e.g., urea) and can alsocobedfas a metabolite and degradation
product of the pesticide and veterinary drugs (EF2810). Cyanuric acid (2, 4, 6-
trinydroxy-1, 3, 5-triazine), a structural analogofemelamine, is also a by-product of the
production of plastics and is also used as wat@nfgictant in pools (WHO, 2008; Wu and
Chen, 2009).

The illegal adulteration of feed and milk used iftiant formula (often to mask insufficient
protein content) with either melamine alone or mefe containing cyanuric acid resulted in
the illness and death of children and companiomals due to the nephrotoxicity associated
with the accumulation of melamine-uric acid or mneill@e-cyanuric acid crystals in the
kidneys (US-FDA, 2007; WHO, 2009).

Risk assessment of melamine and cyanuric acid uttngowvas already conducted on laying
hens, broiler chickens, ducks, and Japanese d&aist al., 2010; Gao et al., 2010; Wang et
al., 2012; Zhang et al., 2012). Previous poultsesgch has shown that melamine is absorbed
from the diet and subsequently can be found intpptissues, blood, and eggs.

According to Dorne et al. (2013), cyanuric acid nbayproduced by microbial degradation of

melamine in the gastrointestinal tract. This prea@sy occur mainly in ruminants (Dorne et

295|Page



Animal Physiology 2014 May 21st and 22nd 2014

al., 2013) and has not yet been proved in pouldgng et al., 2010; Zhang et al., 2012).
Recently, however, the biotransformation of melarimto cyanuric acid has been confirmed
in experimental rats. Specifically, the presenc&lebsiella terrigenala bacterial species) in

intestinal tract was determined as a main “culprésponsible for this biotransformation
(Zheng et al., 2013).

The objective of our study was to investigate whetmelamine is biotransformed into

cyanuric acid in laying hens.

Material and Methods
Birds and experimental design

Twenty ISA Brown laying hens were used in the expent. Hens were divided into the EXP
group (n=10) and the control group (n=10). The expental period lasts 6 weeks (from the
36" week of age). Before the experiment, all hens \iedethe N1 commercial diet without
melamine. From week 1 to 5, EXP hens were fed thalidt with the addition of 100 mg of
melamine (Sigma-Aldrich, France) per kg of feedefHafter, the EXP hens were fed the N1
diet without melamine. Hens in the control grouprevéed the N1 diet without melamine
during entire period of the experiment. Layers whoeised individually in cages in the
accredited experimental stable of the DepartmentAoimal Nutrition, University of
Veterinary and Pharmaceutical Sciences Brno. Tiperaxental procedures were approved

by the Animal Welfare Committee.

Sample collection and analyses

The eggs of all layers were collected daily. Thenglas of egg white and egg yolk were
prepared from the total week egg production, usilngmogenizer. The samples were freeze-
dried, homogenized by grinding and stored in agiict 5 °C for subsequent analysis for
melamine and cyanuric acid. Analysis was performid 0.5 g of homogenized sample that
was extracted using 20 ml of the DEA extraction med(water/acetonitrile) and agitated
vigorously for 1 min. The mixture was centrifugest L0 min and then filtered through the
nylon filter with a pore size of 0.45 mm. A sampfe200 ml was taken from the solution and
evaporated at 70 °C to dryness using liquid nitnogéne residue was dissolved in 200 ml of
pyridine and mixed with 200 ml of a silanizing reat (SYLON BFT) and 100 ml of the
benzoguanamine internal standard. The entire naxtas stirred and incubated for 45 min at
70 °C.
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At the end of the experiment (Week 6), all hensensgunned and exsanguinated by cutting
their jugular veins. Melamine and cyanuric acid eveletermined in samples of the liver,
kidney, breast muscle, and thigh muscle. Tissugpkesmwere homogenized, dried in an oven
and ground. Samples were stored in a freezer tinetsamples were prepared for analysis.
The resultant sample was analysed by gas chronagiogr- triple quadrupole mass
spectrometry (GC-MS/MS). The detection limit of #esay was 0.2 mg of melamine and/or

cyanuric acid per kg of dry matter basis.

Results and Discussion

Experimental layers fed the melamine contaminatetlldid eggs with the presence of both
melamine and cyanuric acid residues (Table 1). WitXP layers, the melamine and

cyanuric acid residues were detected during th&eemieriod of the experiment. Their

residues in laid eggs were found very fast aftelamae contamination of feed. Concerning
the melamine residue in eggs, our results aregordance with findings published by Bai et
al. (2010) and Chen et al. (2010). Moreover, alsaveek 6, one week after cessation of
experimental contamination of feed, detected levélmelamine and cyanuric acid residues
(more than 0.2 mg/kg of dry matter basis) were thun eggs of control layers no detectable

residues of melamine and cyanuric acid were found.

Table 1. Presence of melamine and cyanuric acidues in eggs during the experiment.

Week of experiment

Layers Residue
2| 3| 4| 5| 6*
: Melamine + |+ |+ |+ |+ +
Experimental . -
Cyanuric acid + |+ |+ |+ |+
Melamine
Control ND

Cyanuric acid

* = one week after cessation of the feed contantanah experimental layers.
+ = detected, detection limit of the assay was (g2per kg of dry matter basilD = not detected.

Feeding the melamine contaminated diet over 5 we=IlESXP layers led to the presence of
melamine residue in all evaluated body tissuesigdns (Table 2). Moreover similar to eggs,

the cyanuric acid residue was detected in laysudéis, namely in the liver and kidney.
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These findings demonstrate that melamine was hisfoamed into cyanuric acid in hen
bodies, what is not in accordance with results ishbdl by Dong et al. (2010) and Zhang et
al. (2012) in poultry. Concerning control layers,melamine and cyanuric acid residues were

detected in their body tissues.

Table 2. Presence of melamine and cyanuric acidues in hen tissues at the end of experiment.

Tissue

Layers Residue Breast Thigh
Liver Kidney
muscle muscle

_ Melamine + + + +
Experimental : :
Cyanuric acid + + ND ND
Melamine
Control ND

Cyanuric acid

+ = detected, detection limit of the assay was 0.2erkg of dry matter basiblD = not detected.

Conclusion

Melamine was detected in eggs of experimental taglering whole assessment period, even
one week after cessation of melamine contaminatidieed. At the end of experiment, all
analyzed body tissues of experimental layers coathithe detectable level of melamine
residue.

Although cyanuric acid wasn't directly added ineedl used for experimental layers, the
presence of the cyanuric acid residue was detactineir eggs, liver, and kidney.

On the basis of our results, it can be concluded thelamine was biotransformed into

cyanuric acid in the body of laying hens.
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Abstract

Symbiosis of green algae with protozoa has beediestufor over 100 years.
Endosymbionts are widely distributed in ciliatesctsias Paramecium,Stentor Euplotes
Paramecium bursariga freshwater ciliate, typically harbors hundrefisymbionts inside the
cell within perialgal vacuoles. The relationshigvibeen host and algae is stable and mutually
beneficial. Endosymbiotic green algae have beentifteed as named or unnamed species of
Chlorella Beij.,, Zoochlorella K. Brandt or referred to a<hlorella-like species or
Zoochlorellae Paramecium bursariacontains symbionts belonging either the so-called
American or European group. The aim of this worls waidentify symbionts dParamecium
bursaria strains originating from different places all owte world, confirm the genetic
autonomy of the American and European groups andhvestigate the occurrence of
correlation betweearamecium bursariatrain’s belonging to any of five syngen and the
species of endosymbiont, the strain possess. Whkedtdl O strains oParamecium bursaria
containing symbionts. The fragmentrpS11-rpl2 cluster gene was amplified by polymerase
chain reaction using primers set: UCP2F and UCR2Ehe present study, we confirmed the
genetic autonomy of the American and European gramg we did not reveal the occurrence
of correlation betweeRaramecium bursarigtrain’s belonging to any of five syngen and the
species of endosymbiont, the strain possess. Fuortine, we described the symbionts as
Chlorella vulgaris Chlorella variabilisandMicractinum reisseti
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Blood pressure is controlled by a complex of feadkbloops and set points that are formed
during ontogeny. Prenatal environmental conditiomsy change settings of these control
systems with a subsequent hypertension developlatmtin postnatal life. In this way the
prenatal environment in interaction with well knowisk factors (increased salt intake,
smoking, obesity, diabetes, life style) may expldhe increasing incidence of this
cardiovascular syndrome in developed countries.

To understand better possible mechanisms we haalgz&d in our studies consequences of
exposure of pregnant female rats to hypoxia (1@esing 1) the second embryonic week or
2) days 19 and 20 of a pregnhancy on changes ofitpoessure and heart rate in offspring of
these females. In another set of experiments wesadpregnant female rats to exogenous
angiotensin 2 infused continuously via osmotic mimnps (Alzet) continuously releasing
angiotensin 2 (2 ug/kg/h) for 14 days, from dayll@he end of pregnancy. Blood pressure
and heart were measured by radiotelemetry (Data&ese USA) in conscious mature male
offspring. Pressure transmitters (TA11PA-C40, DS§A) were implanted into the aorta
under isofluran anesthesia and data were collecuatinuously for one week. For
immunological measurements, venous blood of 15 veddkrats was analysed by flow
cytometry. At the end of experiment we determinedntonal parameters such as plasma
renin activity, aldosterone, triiodothyronine artgyroxine levels by radioimmunoassay in
plasma. Kidneys were used for morphological and umohistochemical analyses.

All measured parameters (blood pressure, heart l@temotor activity) exhibited distinct
circadian rhythms wit significantly higher valuegrithg the dark than light-time. Exposure to
hypoxia during the final stages of embryonic depeient (H), but not during the second
embryonic week, resulted in significant higher elist blood pressure in comparison to
control (C) group during the light (C: 107 + 2 mng,HH: 116 £ 3 mm Hg, p < 0.05) and the
dark (C: 114 £ 3 mm Hg, H: 125 + 3 mm Hg, p < Ofiftase). Maternal treatment with

angiotensin 2 increased blood pressure in progemaysimilar extent as the perinatal hypoxia.
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Moreover, we observed differences in the activitthe renin-angiotensin-aldosterone system
(RAAS) in progeny treated during embryonic develepiin comparison with controls.

Our result suggest that changed functional morghyolof kidney, changes in the RAAS
activity and infiltration of target organs with Iyhocytes and monocytes with a subsequent
sub-clinical inflammation may explain increasedda@ressure in progeny. We hypothesize
that prenatal hypoxia at the end of pregnancy Aedchanged activity of RAAS system can
significantly increase blood pressure in progembpbly via an increased sympathetic drive

and modulations of central mechanisms of bloodsumescontrol can be involved.

Supported by: APVV 0291-12, VEGA 1/0686/12 and VE&/A107/12
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Abstract

Changes in microcirculation are connected with Inygmsion. However, it is still unclear, if
thesechanges area cause or a consequence of hgpmrteTo explore more this problem
weanalyzed density of capillaries in spontaneousjpertensive rats (SHR) kept under
constant light and after administration of melato(2.5 mg/kg for 4 weeks and 10 mg/kg in
last week). The density of capillaries was viswalidy immunofluorescence method with
labeled lectin Fluorescein-lycopersicon esculentum lektiwe observed a higher density of
capillaries in SHR than in Wistar rats. After expasto constant light we found a higher
density of capillaries in Wistar rats as compared dontrol conditions (12D:12L).
Administration of exogenous melatonin to SHR ratsrbt induce significant changes in the
density of capillaries. In next studies we will iscon microcirculation in the kidney and

brain since these organs are the key regulatolootipressure.

Introduction

Microcirculation is one of the most important pastgshe cardiovascular system and it consist
of three structures: capillaries, arterioles angues. Capillaries are composed only from one
layer of endothelial cells that create the membraseonsible for the selective permeability
of capillaries. This membrane controls the transpbioxygen and nutrition from vessels to
tissues and organs. Besides perfusion, microctiounlas involved in the control of blood
pressure (Tuma et al., 2008). Measurement of untradal pressure shows thatdevelopment

of hypertension isaccompanied only by a small ia

ieeof blood pressure in large vessels and
therefore this part of circulation cannot signifitdg contribute to an increased resistance. On
the other hand, small arteries and arterioles shasignificant increase in blood pressure

indicating the importance of this part in an inae@ vessel resistance (DeLano et al., 1991).
Therefore, constriction of small arterioles anderes can be one of primary causes of
hypertension development and it is associated raitbfaction and structural changes in this

part of cardiovascular system in late stages ofehtgpsion development (Hutchins et al.,

1996).
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Rarefaction,the lower density of capillaries ante@oles in hypertension, is often found in
hypertensive individuals as well as normotensiveppe witha genetic predisposition to
hypertension. It is unclear if this phenomenon istractural (disappearance of vessels) or
functional decrease of the vessels (there are lge¢né they are not perfused) (Steeghs et al.,
2008). The lower density of vessels is considereda&chanism contributing to the negative
impact of hypertension, such as stroke or infafchgocardium (Paglieri et al., 2004).
Melatonin is a hormone produced bythe pineal gland its production exhibits circadian
rhythms in circulation.Rhythmic melatonin productidepends on the amount and the quality
of light, since melatonin is produced only durihg night (Reiter et al., 2007). Melatonin has
a pleiotropic effect on many physiological systerivelatonin can have some beneficial
effect on endothelium and structure of vesselsesihcan increase NO production. On the
other side, there arelimited data on the effectmefatonin on endothelial cells. (Paulis and
Simko, 2007). Melatonin can act through two typésemeptors that are coupled with G-
proteins, MT1 and MT2 receptors (Benova and ZenZf@7), but also with unspecific
mechanism coupled with the strong antioxidant céypa€ melatonin, which contribute to the

proper function of endothelium (Pechanova et @07).

Material and methods

In experiment 1, 20 Wistar rats and 20 spontangdugbertensive rats (SHR, Dobra Voda,
SR) were used. At the beginning of experimentwadse 5 weeks old. Rats were divided into
4 groups each containing 10 animals: SHR contrélR Sonstant light, Wistar control,
Wistar constant light. Each group consisted of feraad 5 female rats.Control animals were
kept under 12L:12D light/dark regimen and experitaeanimals were kept underconstant
light (LL). Experiment lasted for 6 weeks.

In the experiment 2, SHR rats (Dobra Voda, SR) wesed. Ten mature male rats were
divided into 2 groups: control SHR (SHR) and metatoSHR (SHRM). SHR rats were
administered with melatonin in doses (2.5 mg/kg4oweeks and 10 mg/kg in last week).
Experiment lasted for 6 weeks.

The density of capillaries was measured on theslaf skeletal muscle. soleusAfter the
preparation, the muscle was inserted into a mediissueTek (Histolab AB, Sweden) and
stored at -80°C. Slice thickness was 10um and lice svas kept perpendicular to the
longitudinal axis of the muscle. In the next stslices were incubated with a fluorescent
labeled lectin Eluorescein-lycopersicon esculentum lechfector Laboratories, Burlingame,

USA). The concentration of antibodies was optimiaed:300. A cell nucleus was visualized
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by 6-diamino-2-phenylindol (DAPI; Sigma-Aldrich, B$in concentration 1:10000. Density
of capillaries was observed with fluorescent micope Zeiss Axio Scope.Al (Zeiss,
Germany) (magnification 200x) and photographs waken with a camera AxioCam ICm1

(Zeiss, Germany). For observation was used cdter fivith wavelength 495nm for lectin and
365nm for DAPI. Five slices from each muscle wasutioented, wherein from every slice
was made 10 images for DAPI and 10 images forredtor the evaluation of capillary

density we used program ImageJ (National Instibitéental Health, Bethesda, Maryland,
USA). On each photography 3 randomly selected sguaith size 100x100um were located
on the image, wherethe density of capillaries waasured.

Data was analyzed in statistic software STATISTICAStatsoft Inc., USA). The analysis of
variance (ANOVA) was used for the comparison of dieasity of capillaries and differences

between groups were evaluated by LSD post-hoc tests

Results

Significant differences in capillary density (Figut) were recorded in skeletal musofe
soleusbetween SHR (11.52 + 0.42) and control Wistar (@t®0 + 0.26). These results
contrast with published data reporting occurrenceacefaction in hypertension (Steeghs et
al., 2008). However, Hudllet et al. (2005) obsertlel higher density of capillaries in young
prehypertensive rats compared to controls. In #mesway, our results can be explained by
young age of rats. Sex-differences were not recbriibe significant increase in the density
of capillaries (p< 0.05) was found in normotensive rats after exposau@nstant light (7.56

+ 0.23) as compared to control 12L:12D conditiohig4 + 0.39).
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Figure 1. Differences in the density of capillaries skeletal musclem. soleusbetween sponataneously
hypertensive rats (SHR) and normotensive rats (WKivger standard light regimen (12D:12L) and cortstan
light (LL). ). Data are shown as mean + SEM.
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We did not find significant changes (p = 0.736)dapillary density in skeletal muscle
m.soleusbetween control group (7.40 £ 0,50) and grouprdfte melatonin administration
(7,23 £ 0,17). However, it is not known how impaitare the changes in capillary density in
skeletal muscle for blood pressure control, becarseadequate blood flow is regulated
mainly by the metabolism of this tissue. We expabt for the system blood pressure control
the microcirculation in kidneys is much more impoitt that will be studied closer in future

studies.
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Figure 2. Differences in capillary density of skalemusclem. soleusdetween spontaneously hypertensive rats
(SHR) and spontaneously hypertensive rats with tmeila administration (SHRM). Data are shown as mean
SEM.

Conclusion

In these experiments we found changes in the eapildensity between SHR and
normotensive rats. We observed significant chamgeke density of capillaries in skeletal
musclem. soleusafter exposition to constant light, while aftee ttlirect administration of

melatonin we did not found significant changes.
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