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PREBIOTIKUUNPROBIOT | KU | ETEKME AUZGGIAENDUW UN
GREMOGANAS KANUSABWTPI RMAJOS L ETROS
POSTNATULUS ONTGGBENIINEEOS

PREBIOTIC AND PROBIO TIC FEEDING EFFECTS ON CALF
GROWTH AND DIGESTIVE CANAL DEVELOPMENT IN THE FIRST
FOUR MONTHS OF LIFE

Astra, UAinjpa |l gaga

LLU VeterinUrmediconas fakultUOte, Prekl oni sk
Faculty of Veterinary Medicine LUA, Preclinical institute, Latvia

arne.astra@gmail.com

ABSTRACT

Studies have been conducted to find out the effect of the feeding of dab&eJ duruk with

Jeruslem artichoké€Helianthus tuberosysconcentrate produceth Latvia containing tle

prebiotici inulin and commercialhproduced probioti&Enterococcus faeciunThe study was
performed on three groups of 4 animals each graugontrol group, probiotic and prebiotic

group. All groups were fed with the whole milk, but the prebigticup received additionally

12 g of Jerusalem artichoke powder and probiotic group @.2% Enterococcus faecium

powder per day. After the experiment, we found out that the calves of the prebiotic and
probiotic group had less casafsdiarrhea than control.ie average daily weight gain (control

groupO0 . 58 %@ . @* ebi ot i ¢ kgr, owpp obd.i D4 N akg)@d theitptal 0 . 7 5 K
average weight gain (control gro®?2 . 2 Nk5g.,4 6pr ebi ot i ckg,grolatiqp 4 1. :
gr oup 4 Rg) durfhg 56 4e8tlays was significantly higher (p<0.05) than for the control
animals. We concluded that the use of probiomtérococcus faeciumand prebiotic

(Jeruslem artichokewhen fed to the calves generally gives positive impact on the
development and growth ofdtcalves, improves the status of the gastrointestinal tract and the
morphometric indicators.

KEY WORDS: dairy calves, probioticnulin, prebiotic, weight growth

IEVADS

Piena | opkopobai attogstoties, ikvienas saim
i eguv U, UtrUkU dzovnieku attqsthU un ugga
antibiotikas. Pasaul U joprojlslterntude(mrganlsmktuUIa
veidoganUs un ¢go rezistento gUnu pUrnese, pi
dzQvni eka Matmr, $irigh, 2009 uK¢pg 2006. gada 1. janv
antibiotiku |ietogana tduz Qdvmg verkiue kbua rdzggamnnila s als
ai zliegta (Verdonk, 2005) . TUpUc ir svarog
dzogvnieku germeAa masas pieaugumu wun attgst
saslimganu, mi r stg@umu unnqolaaalutgLssjtotnUctzuquralgeoku
GUd i alternatovie | 9gdzekNi e, kas var Utu snie
probiotikas Fey et al., 200D . Prebioti kas parastrigdti evkai d
oligosaharodi, kas netiek sagremot. gremogart
izmanto gremoganas kanUl a |l abvUl ggU mi krofl o
k USalmonella sp.vai Escherichia colii z pl at ¢ g a n o saimnieka argarisd o ot
vesel gbu (Patel, Goyal, 2012 ). To darbgogba
dz9Qvu, organi smam draudzogu un Iab_VUIqu
medi kamenti, kas uzlabo zarnormakiemitgd €ir s m
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et al ., 1995) , kuru darboba noris tievajUs

ietekmi uz dzgogvnieku iminsistUmu, paaugstin
(parasti 1gG un IgM), gan specifisko zarnu antiviele i doganos (1 gA), k U
gamma interferonu | O meni (Cruywagen et al

Vrotniekiene, 2010).

|l zpUt ot s, ka prebiotika inuldgns ir erv_' S as
1995). Viensnoar nul ¢ nu bagUt Uk aj i eHsliarhusgtiberos)sj rt Up P ¢ n
to jau sen izmanto rIpnlec:lskal inul Ona i e
kuros parUdogta no topin mblra ieglita inul gn
dzovni eku un put nu augga un veselc‘gbas st
Val dovska et al., 2012), talu trilks kompl

daudzkamer u kuAga dzqvnlek|em

TUpUc pdit $4 umlalJmaUrlga)skalcdtraottd_paltn/aml:UI rraa gk once
485150. 1 %) un komercEMelrecoccu&afagaa:]mmuUpﬂn aiganmiagai et
teNu vispUrUjo veselobas stUOvokl i, dzgvmasa:c
attostobu pirmajos | etros dzoves mUnego

MATERU L SMETODIKA

PUt 9jums tika veikts Bauskas novada saimniec
decembra |1 9dz 2014. gada februUrim. Visi gaj
pUc piedzimganas sadAbUmau2pmUkbusmUpegempi ankl

tiem |sz|nUJa pilnpienu | 0dz 6 I|itriem die
principa izvUIlI Uti 12 klogniski vesel5denadri egu
veci un tice kdNDdkgOkalks5g0 r obegUs. UzsUkot pUtdj un
vispUrpieAemto klonisko izmekl Uganu: i zmUr ¢
germeAa temperatiru, veicUm fekUl o masu nov
un sttUelo@kUi PUtQjums ilga 8 nedUNas jeb 56
kaugana.

Visu pUtojuma | aiku dzovniekus turUjUm UOr0U
temperatira vidUjfC diecremdtaiBjahtpidiea . n dT e N+2 .t0 ke
daNUji sl UgtU nojumU ar pakaigiem bagUtogi K
manuUl i vienu reizi di enU. PUtgjuma 1 aikO0O v
katram dzovni ekamzwWi el dldciont Uy adndazs 3r l'itriem
bija brovi pieejams siens un divas nedUNas p

ar9 spUkbaroba. SpUkbaroba tika sagatavot a
stimulatorus vaantibiotikas. ) o
KopumU pUtojumU iekNUvUm 12 dzovniekus: 4 te

t e Ni probioti ku grupr._ Katram prebiotiku g
pievienots 12 g speci Uli ragotla prepi oamikhar
sastUdoja viduji 50 %. Probiotiku grupas dz:i
Enterococcus ]‘aecium*log CFU/g) 0.25g/dnn.

Visu pUtQgjuma | aiku katru dienu nov Ur_tUJUmt
i z ko runmu konsi stencei . Dzovnieku f kU|Ija‘S
izveidotUs baNNu skalas, kur 0 baIIUm novUrt
ar 1 ballli mikggi ds asafeRUbaj hm bekUhij &8s beal
etal., 1977).

UzsUkot pUtgjumu (teNiem 4 nedUNu vecumU) ur
vecumU) dzgovniekiem noteicUm ger meAa masu.
vi spUrUj U vesel gbasslpdrpamalter, UchdtsGjkws. fi zi ol
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PUc 56 dienUm no pUtgojuma pirmUs dienas, ka
tika veikta teNu plUnveida kaugana. TIliA pU
daNas: spurekl i, aceknltlegUBJmaJtnnlreeksmUusn z@lr un
atverei un noteicUm: kopUjo gremoganas kanU
bargbas masUm.

Lai vei ktu datu aMSaExoeIanRgswdlaprogrammaSAp roUJgflemn Uj Um
Vi su grupu dzq»UmIlqetkUlJeJmvncdthmktacr|tht|sko un
dzgvmasas pieaugumu. Go r UdQ tTteptap ad 0@ Fiotb @b u kh
vUrtobas zem 0.05 tika vUrtUta kU zemUkUO st a

REZ UL T 0 TDISKUSIJA ] _
GpU pUtggjumU vUIUjUmies noskaidrot Lat vij U
Enterococcus faecium z Udi nUganas i et ekmi uz teNu orga
i nul Qnu satur vidUji 10 %, bet sudemiaUldia uidzsutr
| 0dz 14580..51%%6, kas atvieglo tU pieviend/§anu be
Valdovska et al., 2012RezuItUt_| l'i ecina, ka visu grupu d
un temperatlras r Ud tU].i JUs ;usn\UenekINavaJthnJow
apst UkNos un dzovni ki tika tur Ut i |l avkU spr
20 °C, talu bez atseviggUm sala radotUm vesel
apsal dUjuma | abkbms)tbhtuc®kumiveseti ka novUro
kl gni ski veseld]
SavstarpUji salgdzinot wvisu grupu rU
dermeAa temperatlras ruUdot Uj.i r |
ggupas dzovniekiem ir this_ki zemUKI U
sir : rUdot Uju vUrtobas
Vi e , kad visiem dzogvniekiems konst
Vir rmas augstUkaj Um robegUm bij a t eNi er
Ar o i autori ir konstatUjugi bl tisku s
s i t u Westgrveltset al,, 197%ohr et al., 200p
s
N
n

. D O

~ O CD
-
)
N
)

M1 i ntregteisdltjiag g i n &Endtejonoacusufaeciun 1z ®Wii ni0anas i et
teNu gremoganas kanUla funkcionUlo stUvoklI|
konsistenci visiem dzgogvnieki 8dmbrmdNNUr tsWjs®rd mua
etal ., 1977). Lai rezultUti bltu uzskat UmUKki
baNNu vUrtgbu katras grupas dzQvniekiem katr
JUOatzgmU, ka smagu, TdeAainu diareju (novUr
nenovUPUOf @muma pirmajUs nedUNUs (5. u
t e Ni em, vairumU gadoj umu, bija gandrd
.63N0.48 balles, probiotiku grupai 0
nozdmU, ka pUc go prebiotiku wun pr
iem nav nepieciegamas adaptUcijas
masu konsistencU.
U dzogves nedUMNM ivi Bdii mgBtu paup Wkeharmg ek,i
i espaidu uz gremoganas procesiem, |
es grupas teNiem, kuriem fekUlUs masa
f e k Uil @ksi erma srasv Wrzoj vlhm arQ astotaj U dz
vnieki em, kuriem fekUlo masu kon:
b a i ti ku
0.1

C XS WLWT XQwnm
N O T CiC
U'IQJ'-"“C:VOI_D

U’_QJQJ

~aQzx®n—+o 4O
I—‘*"O'O'_"CD('D_‘QJ
Zin 90— o0

o
NN

alles), talu prob k grupas dz
preblotlkugrupas dzovniekiem 1. 00N 8 ball Um, k a
mogkstas Jskat. 2. att
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Figure 1 Fecal score among group of daes;y-control group, y-probiotic group,
-prebiotic group

DevgtUs nedUNas 1 ai kU situUcija visUs grupQ
di arej as gadojumiem bija mazinUjusi es. Vi
dzovni ekineend,UNkawsr f® kUl o masu konsistnce bij a
grupai 1.25N0.28 un prebiotiku grupai 1.0RKNO0
konsistence Vvisiem pUtojumU0 iekNautajiem dzij
nedUNU kontroles grupas teNiem 0.63N0.48 be
balles, bet prebiotiku grupas dzgovniekiem 0.
KopumU varam teikt, k a, pUtQJuma vidus posn
piedUvUbangbaugidzekNi (s pUkbarQba) fekUl aj Un
dzovniekiem bgéggtdkasnot ¥ Jk Ot apas (novUrtUtas
Sal gdzinogi stabil Oku gremoganas kanUla org
papil dusnUtisksa przdddiioti kas un sevi ggi prebio
probiotiku un prebiotiku ietekmi ar vienkame
stabilizUJogo i et ek mi, mazi not di arej as ga
simptomu nt ensit Ut i ( Cr u yreyeeg &.n 2000 Krehtzel et,al., 20939 5 ;

Jatkauskas, Vrotniekiene, 2010t&aGoyal, 2012; Samanta, 2013

Kaut ar @ siens teNiem bija pieejama gilldkotpat
astoAu nedUNu vecumu, teNi to sUk uzAemt da
gremoganas procesus. SUkot ar 10 dzgves ned!/
vV ai stingr a, ko varUtu skasdpat, skabgapuUavegc
un gremoganas sistUmas darboba | 0dz 11 dzg
rezul tOtus novUrojugi argo citi autori, kKur i
konstatUjugi gr eamo gatnalsi IkiamWg an odsa rwigebnas | ¢d
kuriem tika papil dus i z Ud i.rRdkinger letdal,z 2DAB] bi o

Hei nrichs et aGrandeta. 02013); Kr -1, 2011;

Viens no g9 pUtojuma uzdevumi em blja noskai
i et ekmi uz dzQvnieku dzQvmasas pieaugumu un
tabul U parUdots i k apBc kaitwlans nge du(pfalm drzadtvenii ke

12
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rUOdot Uji un standartnovirze), kU aro vidUjai
dienu.
1.tabula/ Table 1
VidUjais dzovsvars un tU pieauguma di nami ké
i n u luprabiotiku Enterococcus faecium
Calves average total live weight growth dynamics 56 days feeding prebiotic inulin and
probiotic Enterococcus faecium

) DzQvmasas Vide
VidUjais dzgogvnig attiec9gi diennakts
pUt Qjuma dienU/ periodU/ | pieaugums

Grupa/ animal at theesearch day gains at the time Average
Group ( kgNsSD) period daily body
( kg/ dNSI weight gain
1 14 28 56 | 1-14 | 128 | 156 | ( kg NS
Kontroles/ | 536 |60. ON 712 | 846 | 7.2 [ 190 322 | o .o
Control N5 . 7 N7. | N7.|N3.|N1.|N5. '
Prebiotiku/ | 544 |69. 0N 792 | 980 186 | 192 | 412 | o ., «
Prebiotic N3. 2 N7. | N7.|[N3.| N3.|[N3.
Probiotiku/ | 564 |7 0. ON 805 | 985 | 125 | 240 | 420 | o . ¢
Probiotic N5. 6 N4 . | N3.|NO. NB2|N1.

UzsUkot pUtojumu vidUjais dzgogvnieku svars |
\

[
prebiotiku 6 9 . 0 N un pfoiotiku 7 0. ON@ap2) dus i zUdinUganas
gaj Us grupuUs bija bT ti ski augstUl6@; O(Ngpa rbdr 0
dz9ovni eki em. PUt ogjuma nosl UgumU dzovni eki em,
svars ir statistiski bT ti ski |l i el Oks (p>0
dzovnieki em. i
Lai | ab UKk i zprastu reUl @r udpzadsv mé s @ s n i pei kei aeuny, u
relatgvo dzQvmasas pieaugumu procentos, nov U

pUtgjuma dienU pret svaru uzsUkot pUt oj umu.

|l 0dz 14. dienai aulgwrtilkm thiika pamivindweki emUc
bioterapeitiskie |1gdzekNi (attUls 2). Kontro
par 8.11% mazUks kU probiotiku grupai (22.12
(24.12%). ] ) )
NOkamonaeld UNu | ai kU situUcija mainUs bez acor
dzgvmasas pieaugums 28 pUtgjuma dienU bija g
par 2.19% mazUks kU kontroles grupai (36.31¢
42.48%). LabUkos rezultUtus wuzrUdgja probio
dzogvmasas pieaugums bija par 6.17% |iel Uks
t UpUc, ka | ai2lBa pdreinmdU tr e gl14 .puzorblddiji& uvigs lui
vidUjais dzovmasas pieaugumu (11.52R3.54kgqg)
prebiotiku grupai (5.68N2.52kg) .
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80.00 T4 3477 9g
70.00

60.00

50.00 748
X 40.00

30.00 55 10 2412
20.00 A
10.00 A

0.00 -
14 diena/day 28 diena/day 56 diena/day

2. atRtellas.0vais dzovmasas pieaugums (%) no p
dienai, kontroles /), probiotiku (y) un prebiotiku grupas (/) t e Ni e m
Figure 2.Relative weight gain from 1" day till 14", 28", and till 56" day, control group
(Y), probiotic group (y), prebiotic group () calves

Lai ka posmU no 1. 10dz 56.msdia@wm@dt Ukeaiast gjvd
probioti ku grupas teNiem (74.34%). Prebi ot
sasniedzis 72.94%, kas ir par 11.2% | ielUks
1.4% mazUks kU probiotikas grupas dzQovniekie
ArQo citi autori savos pUtojumos par prebioti
atzomU tU pozitovo i et ekmi dzQvmasas pieaugu
V. Vrotniekiene Enk@cbd)s fapclimetdkmiuume Nouaratt 0st obu
k a videai_s svara pieaugums dzovniekiem, K ut
9.4% | ielUks (p<0.01) kU kontroles grupas te
Papil dus aprUginUjUm aro vide_o dzgogvmasas p
visa pUtogjuma (56 dienu) Il aikUO, t.i. teNienm
prebiotikas grupas un probitoka grupas t
0. 74N0.03kg/dnn un O0.75N0.06kg/dnn) trales ir s
grupas dzgovniekiem (O _58N0.07kg/d nn). TUtad
i zUdi nUfamead 4Nu vecumU teNiem bltiski paliel
KO minUjUOm, 56 dienU no pUtgojuma sUkuasma vei
noteicUm atdzesUta |iemeAa masu, gremoganas
spur ekl i m, gan gl umeni ekam. |l zmant oj ot i egl
glumenieka masu (2.tabula). . ) )
AtdzesUta | iemeda, tUaatHklUleimasgre'mebhahé]k
grupas tel\5|3enBN{gaLrt1t4| e8c2()tg)1| 4Br obioti loWw. g3rNL&p6532 t
kg un )@rﬁvNZsmSanUkU koo roNEes7 3r wukmpa i, 3 (t4a2] Nu2 .
atggirQQa_hawsbaatlstlskl b

VislielUkU tukga spurekNa mas a t|k&|d|<l3jnista
1.40N O . k3¢B, | ai gan atgglrd\ltO&g%;arrprolklcmkmt(lrll(DJeg‘& grup
grupas dzQovniekiem bija |eV|Urto)Ijta|msakatoKndJrrtrtcL
dzovni eki em t uk g a0 .g6 NiOmeOn5 sekistskibnkassisas kbri jla el Uk a
kU probiotku grupakg). dzovniekiem (0.5N0.05

14



TeNu |

i eme Aa

un

Calf gastrointestinal growth performance

2.tabula/ Table 2

gremoganas

kanUl a

Vi dUj VidUj U SpurekNa m Glumenieka masa/
atdze kopUj q weight Abomasum weight
| i em¢ gr emog
Grupa/ masa/ kanUl 2 bez bez satura
b Average | Average total . rel a . rel at
Group : satura/with : with .
cold weight of content ralative content relative
carcass | gastrointestina ™ (%N S)D o (%N S)D
weight tract (kN S)P (kN S)D
(kgNSP| (kgNS)D
Kontroles/ - ~ ~ - ~
Control 45, 0N 13.4N2 0.9NO0O 2. 1IN{ O.6N0O 1. 3NC
Prebiotiku/| 5 3 3R 14.8RK1 1.43%0/ 2. 6K(0.6RKRQ 1. LRC
Prebiotic
Probiotiku/ 5 » 3R 14.6R2 1.1R02.2R(0.5RKQ 0. 9RC
Probiotic
VidUj O rel ovU glumenieka masa vik0o.%ed Uk U

bet probiotiku (1 6o
Kontrol es

2. 1NO0.

grupas
auggana

255 %)e.

at
%) Bn prebiotiku (1.8 0 .99 @u p a s

grupas dzovni eki em

I OwiO

t 0

bij a

dzovniekiem
novUrot a
pr e2b.i6oN0i.k3u6 %) r uupna sp rdc

ti

k a

dzovni eileammd (2. Z0@.eddW)e.igiss kbo s

un

attQgstoba

atgremotUJ dzovni eku.

balderasnopUrekt

Zi nUms, k a
prebiotika
Pat el et al
kuAga daNu
zarnUs
TUpUc

jUat zgst,

vienkameru

svara

k a

Ar

konst at UtEfagcmmganpllhcul ona

gremongs kanUl a masasfaecilbd gt Opul bhaciog&®di k@gar
gremoganas kanUl a attogstobu.

Gis pUtojums ir tikai pirmais solis, kas
vesel gbu un dz(gvmasnasblpmteamagplemstlsJkvaellqndzaebk
j Ui zpUta go IdeekNu i etekme wuz teNu
noteikti ir vUrUO Aemami wun pUrliecina
koncentrUta tdmadogbogarnfase Ipiaeg Uda ragot Uj
dzgvmasas pieaugumu gaNai nobarojamiem
ataudzUjamU ganUmpul ka attostobas Utrumu

SECI NuJ UMI

1. Prebi c_g_tikas

vecumU pal ¢gdz
uzl abojot fekUl
rudot Uj us.

st abi
i u

t o

mUr gj umos. T
gal venokUrt
i evUroj amu
piedevas

t eNi em

l i zUt

noti ek

var Ut u

TomOUr

k u A grterombus viaediuggan e m
i nulbmnbsu svaeviuc gzad rvrethso rdeawi s
., 2012).

pozitgvu

i zUdi

i n Bnteocaus faetiunp z OB i o U g &la2a nt eedNd Neum
gremoganas )
konsi st @reaime AkkU tam@ eb la
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=

10.

11.

12.

13.

| zUdi not bi otfNusapwiidUjskios digedrerekkt s dz g v ma
bT ti ski | i)epdolibkks un((prG-aL1) pré® k u grupu teNiem s
kontroles grupas dzovniekiem, par ko Ilieci
rudot Uj i . .

Bioterapai_tiskle IdeekNi paUtrina gremoganas

kopUjU grmemoganas kanUpraebma)sta khl@)@medBNa
probioti kkg()l44.ré6 ﬁma 6teN|eme$grl_Jpaa1uags4MJZ<a05ne
kg). ANa smpsmask mUr 0 umi aud&gt, Ukir oibri opgri &khui
kg grupu dzovniekiem, salkgdzinot ar kontr
Prebioti kas i nEntepeooeustaaciupz 6ti o g &la2s nteedNd Neum
vecumam kopumU asz|llkdmoUlga edn@glagpbu un attos
bi oterapeitisko | 9ddzekNu pozitovo ietekmi
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ALUOURI JU MEZOCERKURI JU I NVOUzZI JA MEGA C

INVASION OF ALARIA MESOCERCARIAE IN WILD BOAR IN
LATVIA

Veroni k'aDaBoeer gkt i dAbmea Xr T kIl ¢t e

'PUrtikas un vet erRFooddnddeétesiarydSereice,davias, Lat vij a;
2LLU VeterinUr medi cRacultysfVéterikary Medidinee UA, llatvia vi | a ;
veronika_berge@inbox.lv

ABSTRACT

Alariosis is a parasitological disease caused by parasitic trelmafoom the family
Diplostomatidaeand the genuAlaria. During the examination of wild boaB(s scrofameat

for presence offrichinella, frequently Alaria mesocercariae are detected. The aim of the
present work was to explore the invasionrAtdria mesaercariae in wild boar in Latvia. The
study was performed in Latvia University of Agriculture Faculty of Veterinary Medicine in
laboratory of Parasitology. For the study we used meat samples from hunted wild boars of
different age and gender, from diffeteegions of Latvia. We took meat samples from the
pillars of diaphragm and the sinewy part of diaphragm. Examined sample weight was 100 g.
Samples were examined using digestion method during one to seven days. To estimate about
the invasion, we calculatezktensity of invasion. Our study showed tA&dria mesocercariae

were found in wild boar meat during all seasons. Since a year 2010 to 2013 the highest
invasion was detected during winter months, with exten$j8¢o to 11,7%.The lowest
extensity was detted during summer months in years 2010, 2011 and 2012.

KEY WORDS: wild boar, alariosis, mesocercariae

IEVADS

Al arioze, sulAu dzimtas dzgovnieku zarnu trem
pasaul U. Gobrogd pasauail paspUvamktaill sUKwus
uzturU ar alUriju mezocerkUrijiem invadUtu ¢
zoonozi parUda 2011. gadU konstatUOtU cilyv
mezocer kUrijieortinemad&tualgaNu2@P1; Wasil uk,
par to tiegi kUdas alUriju sugas ierosina

attostobas cikls saistobU ar cilvUku invadUg
et al., D10; Urosevic et al., 2012). .

Latvijas Lauksai mniecobas uni versitUtes Ve
|l aboratorijU suAveidggajiem alUrijas diagnos
i zmek!| Uj umus wuz triek ncil agr o sieigcaUtcil Keir sguaaNll0 rt
darba mUrgis bija pUtot alUriju mezocerkUOrij

MATERI GULS UN METODI KA )
PUt ojums veikts LLU VeterinUrmedicodonas fak.t

Parazitol ogiBUats)jluanblo riaztmoarnitjot.i dagUda vecuma
cl kSus gcrofp  gaNas paraugi no dagUdiem regionie
gr ami di afragmas muskuNaudu.

Mega clku gaNas paraugi tika ieglti visa g
Paraugi, pUc iegliganas meddobu regionU wun n
i zmek!|l Uts svaigs materiUls pUc hidrol gzes m
alUriju mezocerkUriju invUzijas ekstensitUt.i
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REZULTUTI UN DI SKUSI JA

Ml su pUt¢jums parUdgja, ka alUriju mezocerk
garumU. o )
KU redzams 1.attUlU no izmekl Utajiem 137 me
invUzijas ekstensitUtiklLk,aq%.s R&wRa sgarNa smiprae ¢
septi Ai  ar attiecggu invUzijas ekstensitUti
periodU, kad no izmekl Utajiem 65 gaNas par al
2010.gadU i zmekI|INaso pmergeaugobku vgaam seci nU:
novUrojama ziemas periodU.
152

160+ 137

1401

1204 ml zmekl!l Ut «

106
skaits/Number of
100 - examined samples
80 65 OPozitQvie
50. paraugi/Positive
samples
40
16
20+ / 4 6

O T T
Ziema/Winter Pavasaris/Springyasara/SummeiRudens/Autumn

1. atAtl Wirs.j u mezocerkUriju invUzijas me
Figure 1.Invasion of Alaria mesocercariae in wild boar in year 2010

JUOatzogmU, ka aro 2@6f0jlagatta itméKkOj umivUpga
novUrojUm tiegi ziemas periodU (skat. 2. att

173
180+

160+
140

120+ Ml zmekl Uto par.
100+ of examined samples

80+ 49 55 OPozitdvie par:
60+

27
40+ 15

0

3

Ziema/Winter Pavasaris/Sprinyasara/SummeRudens/Autumn

2. atAtlWirs.j u mezocerkUriju invUzij a
Figure 2.Invasion of Alaria mesocercariae in year 2011

| zmek| Ut ajos 173 gaNasipavaug®sras5| palk Gk
novUrota rudendo, kad no izmekl Utajiem 55
19



e k| Uta_j os 49 paraugos po
z e mmlokvoU riorj vUard Wt aos apr aarsa ung!

pa
ga g U
i zmek!| Ut aj 27 araugos mezocer kUrijus at
AnalizUjot 2012.gada izmekl Ujumus secinUj|
(skat. 3. attUl u). Zi emas per i oadparaugiemi z me k
pozitQvi bija 15 ar invUzijas ekstensit Ut
rudens mUnedgos, kad izmekl Utajos 139 para
gadojumos ar | E 10, 1%. Sal Qdzipagasamugst k:
no izmekl Utajiem 59 paraugiem pozitdvi bi ]
i zmekl Ut aj os 89 paraugos pozitovVvi bija pi e
180

180

160 1 139

140

120

89 Bl zmek|l Ut o par ¢

100 of examined samples

801 59 OPozitQvie pare

60

40 15 10 i 14

20

0

Ziema/Winter Pavasaris/Springasara/SummeRudens/Autumn

3. atAtlWirs.ju mezocerkUriju invUOzija
Figure 3.Invasion of Alaria mesocercariaem year 2012

RezultUti par 2013.gadu parUdoti 4. att Ul U.

160 - 146
140+
1201 99 Ml zmekl Ut o
100 1 skaits/Number of
examined samples
801 61 OPozitQvie
60 samples
35

40+ 16

20 ’ 5 4

0

Ziema/Winter Pavasaris/Springvasara/SummerRudens/Autumn

4. atAtlWirs.ju mezocerkUriju invOzija 2
Figure 4.Invasion of Alaria mesocercariae in year 2013
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KO redzams, no izmeklUtajiem 146 mega clk
konsUmtaljUriju mezocerkUrijus | E 4, 8%. ‘TomUr
l'ielu invUziju novUrojUm ar9o vasaras mUnego:
pozitovi un | E sasniedza 16, 2%. Ru de6lo)) i z me |
bet pavasard no izmekl Utajiem 35 paraugiem
gadgjumos unil4B%atti ecogi bija_
JUat z9omuU, ka al Uriju mezocer kUrij.i di agnost
(Paulsen et al., 2012; Portiereet . , 2014; Riehn et al ., 2012,
FrancijU atseviggos meddbu regionos al Uriju
636, 9% (Portier et aI.,_2014). Arg LatvijuUu
i zphatagktualitUti gaN UdUjiem un mega cil kUm (
Nobei gumU jUpiebilst, ka pasaul U aktualizUj
mega clku gaNU un to saistobu ar cilvUku uzt
Paulsen etlg 2012; Riehn et al., 2012; Urosevic et al., 2012).
SECI NuJUMI
1. Al Oriju mezocerkUriju invUOzija mega clku ¢
2. Augst Uko mezocerkUriju invUzijas ek-stensi
11,7%.
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BRI EGU, DAMBRI EGU, MUFLONU UN MEGA CI
PARAZI TOZES BRI EGU DUOURZOS

DEER, FALLOW DEER, MOUFLON AND WILD BOARS PREVALENT
PARASITOSES IN DEER PARKS

Dace KeAmWaeKPKki §t@né Ganol a
LLU, VeterinUr medi;tUpArFacsity of ¥dtedrniary Medieine, Latdat vi | a
dkeidane@llu.lv

ABSTRACT

Our aim of the study was to investigate the epizootic situation of parasitosesed the
deer Cervus elaphys fallow deer Dama damg mouflon Qvis musimopand wild boar
(Sus scrofain Latvia. Research was done throughout the territory of Latvia during the period
from year 2009 to 2013n total487 deers213fallow deers 24 mouflonsand 315wild boars
coprologicalsampleavereinvestigatedas well in 360 wild boars was performed post mortem
diagnostics for infestation agents.

Highestinfestationof the digestive system comprisettongylidag respectively- red
deerlE 48.7%, fallow deer IE 62.% andmouflonIE 47.1%. The fasciolosis was founahly
in red deemwith extensiveinfestation5%. On the other hangaramfistomunwas found in
both - the red deerE 8.6% and thefallow deerlE 2.5%. During the investigations of wild
boarsfor protozoawasfound eimeriawith IE 84%. Similarly, wild boarswereinfested with
nematodesin t h e di gest stromgylidas N s62% kil Strongyloides IE 24,
respectively.
KEY WORDS: deer, fallow, mouflons, wild boars parasites

IEVADS o )

Il nvUzijas slimdgbu ierosinUtUji patogUnie vie
kompl eksi i zrai sot dagUdus patol ogi skus pr
samazina dzQvnieka noturgbu pret tciitU®@i esdgain
dzovnieku kontakts, slimobas ierosinUt Uj a
paaugstinUganUs veicina daudzu | ipdgo sl imo
mi krofl or a, dzovni eka organ|smUetllpstehleInhlotuas p a
patogUnie vienglAi, baktUrijas, sUnes, VvQru:
TOpUc tUs ir jUOatpazgst, savl aicogi j Uat k1 C
profilaksU un Ur st Ug a nndytogaA2006aShimaol et all, 2000; 2 0 1 2

Zajac et al., 2006).

Parazgtu dzogvogbas procesu norise saimnieka
sast Uva, savstarpUjUm attiecogbUm no parazdt
vides faktoru ietkmes.

a)

Dabas faktor.i (lietus, vUj g, sUnes, posmkU
sai mnieciskU dar boba vei cina parazitogu I €
pi esUrAoganu, radot ri sku invadUtiekiem un sa
(Shi mal ov et al ., 2003; Zajac et al ., 2006) .

briegu dUrzos dzovojogiem dz9dvnieki em.

MATERI GLS UN METODI KA .
PUtgjums veikts VMF PUrtikas wun Vides higiU
posnU no 2009. |1 6dz 2013. gadam. SavUkts un i
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dUrzos dzovojogiem dzovniekiem visU Latvi]j
st a Itbriegu, 213 dambriegu, 24 mufl oaugi, un me
k U ro 360 mega cl kUm veikta pUcI-heUIvmlsntpoagrua
dlagnostikai‘izmantotas standartizUtUs ovosk
gaNas izmekl Uganai izmantota hidirtoltoe e(sl Ene.t o

REZULTUOTI UN DI SKUSI JA
Staltbriegu, dambriegu un muflonu koprol ogi
sai mni ecogbUs visUm dzovnieku sugUm ir parazd
i l.tabula/ Table 1 i
Staltbriegu, dambrieguvWeimatsl ekstpasazil
Red deer, fallow deer and mouflons parasitosis of extensive infestations%

=2 N

0 g' .‘<Z5§ N = £

QL [ ouw g 4 ° 2 N

g 28 |2z |og | 2 2 |5 it

7] o - S = 23 2 %) S @ 8

T 2 3 g3 '5;3 > g ° = N

£ E| £ |25 |35 |85 |82 |8 |Ss |5

< p w xh |Obh 79 =T L o W =

Deer 487 17,3 | 27,9 | 487 31 18,2 5 8,6 7,1

Fallow 213 63 24,7 37 32 0 2,5 0

62,5

deer
Mouflons 24 2,1 183 | 471 12 1,1 0 0 0
Vi saugst Uko invUzijas ekstensitUti gastUdg]j
staltbriegiem IE 48, 7%, dambriegiem IE 62,5
El poganas sistUmas strongil odi staltbriegie
mufloniem | E 18, 3%. Strongiloidoze staltbri
mufloniem IE1 2 %. Trichuris invUzija staltbriegiem
mufloniem I E 1,1%. Romaniuks savU0O pUtoj umU
br Qovi dzogvojogiem staltbriegiem var sasniegt
teritorijUs pat |l E 40% (Romaniuk 1999) Ci t
parudot s, ka gremoganas sistUmas strongil 0d:u
bet dambrliEegid@m5% (Ci sek et al ., 0ROPBYL ensa
staltbriegiem gremoganas strongilgdu invUzij
No vienglAiem visUm trim dzgvnieku sugUm kor
ekstensitUte bija dambrieglUemj AEs68Pot bibied¢ g ime
un mufl oniem I E 2, 1%. Lodzogi dat i par ei mUr
darbos. PiemUram pUtojumU Pol7,3%,stdtt bda mhgi
IE 3-17,3% (Cisek et al., 2003). )
Notremtmt odUm fasciolas atradUm tikai staltbrie

SavukUOrt paramfistomas k_onstatUJUm gan st al
2,5%. BaltkrievijU veiktU pUtgjumU f2@08,ci ol u
2003). Lodzogos pUt_(‘gJumos BaltkrieviijU, V Uc
nvUzijas ekstensi Ute bija 19% (Acevedo et
2005; Shi mal ov, 20 3 Re h bterians teot paalr.a mf2 0s0t 20)m
eksten3|tUte s t0g 1519 r i keedti e chadrd¥ riGmekg 6t ,@n 2003; 4
Pilarczyk et al., 2005).

t
0
7
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No cestodUm konstatUj Om moniUzijas stalthbri
Lodzogi amg pPaldijuthUv enioknti Uzi ju invUzija kons
0,9% (Cisek et al., 2003; Pilarczyk et al., 2005).

Kas attiecas uz pUtggjumU izmekl Utajiam mega
rezul t Ut i par Udagt i 1. attUl U.
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1. atMelWlhsk.dm di agnosticUtie parazitogu i e
Figure 1.Diagnosed parasitoses of wild boars (IE%)

Mega cl ku koprologiskajos izmekl Ujumos no Vi
mega clkas bija invadUtas ar mnema@gilbaddm, | Eu
strongilogdiem | E 24%, cUrmes 1 E 14% un tri
cilkas bija invadUtas ar trichuris I E 21% un
Mega cT kUm metastrongi |l 0du | Eu 0da2% i,enk absi jsaal
(Jarvis et al ., 2007; Raykovi | et al ., 200 2;
| zmek!| Uj ot mega <ciku gaNas paraugus pUc hi
kUpurus | E 2,6% un alUriju mepOtejutdosjoer Ut
al Uriju invUzija mega clku gaNUO var bit ar3y
1997) . No cest odadma hytlatigegdn O w i « Up U gbystieercdsa  f or 1

tenuicollisl E 5 %. Lodz9ogu i nvtUazti Jjuu gsia vaorsd dcairthio sa wkte
Raykovil et al., 2002). .
PUt 9j umi par savvaNU un nebrovU dzovojogo dz

SECI NGJUMI ) |

1. Briegu dUrzos atgremotUjdzovniekiem dominl
48, 7%, dnall@®2/5% engriufloniem IE 47,1%. .

2. Mega ¢l kUm biegUk konstatUtUs parazitozes

3. Mega clku gaNas paraugos diagnosticUta tre
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LAKTOFERONA DI NAMI KA Pl ENU JATKAROB
SEZONULUS TURUGGANAS UN MASTOTU | EF
KLUTBT TNES TESMENOQ

THE DYNAMICS OF LACTOFERRIN IN
MILK IN RELATION TO COW SEASONAL KEEPING AND
PATHOGENS PRESENCE IN THE UDDER

| vet a 'Koviitha*, Ahvedrfe LIsis )

'PUrti kas dr og0 baass ,u nd zvoi vdnei se kzui nvUet snei | sgkbigtlites i n st
of Food SafetyAnimal Health and Environmef#IOR, Latvia
VeterinUrmediconas fakultUte LLU, Latvija; F
Iveta.Kocina@bior.gov.lv

ABSTRACT
Recent studies show that lactoferrin contribute significantly to the maintenance of udder
health. Sadlyt he concentration of | actoferrin in c

lactation is low. That is aorgent issue how to stimulate and maintain a sufficient level of
lactoferrin in the udder at all stages of lactatibhe aim of the present study was to evaluate

the dynamics of | actoferrin | evel i n cowo0s
presence ofgthogens in the udder
The experiment al part of the study was carr

region. Cows were kept in a cold loose housing system, grouped and fed differently
depending on cow productivity and lactation perifadb times n the housing period and two
times in the grazing period milk were sampled from 16 dairy cows and examined for the
concentration of lactoferrin and for the presence of pathogens. Cows for the study were
selected to analyse the milk obtained from clinicaBalthy udder quarters of cows of similar
age and productivity at the middle stage of lactation.

It was discoveredhatduring grazing period compared with the housing period the lactoferrin
concentration in milk increases significantly (p<0.05). Somthqgenic bacteria species
infecting the udder quarters had significantly increased the concentration of lactoferrin
(p<0.05) in milk. Wide variation amplitude of lactoferrin concentration in midlsobserved,
which indicats the important role of the indidual factor of an animal in the formation of
self-defence response.

KEY WORDS: lactoferrin, mammary gland, seasonal keeping

IEVADS )
Neskatoties uz ilggadUjiem zinUtnieku centie
uzskatgota par dUrgUko wun izplatdtUko slimghb
sastUda, gan izsl aukuma samazievWgranUs awsn s@iie
slimo govju UrstUganu vai izbrugUganu, bet 7

ma s t Sghukkengt al, 2003; Fourichon et al., 2001; Schukkest al, 1992; Philpot, )
Nickerson,1997)Ma st 9t u da g Ud @ bau ourng aanti tsgmsat Qabi uz sraor sgaskp U
i erosinUt Uj u.Dvzdgrvunlieenkcae sd af bagkgtaoirsi ai zsar gmehUn
un | ikvidOt infekciju, vV ali arQ infekcija, (
parasti g¢gis pblolc@msiss k & praaaimgst Sandiiobnr 1895; Baked |

et al.,, 2002)PUt Q) u mi apliecina | aktofer@gna nozQdmdg
(Marnil a, Kor honen, 2002, Hagi wara et al .,

koncentrUcri( al glotvawi jpase vi dus posmU ir zema,
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veidU tesmeng, mastota pr odiidtaikeslkeaminod U kotsy

koncentrUC|ju(KtaesneetAaaIa.udo?sOOZ) I r virkne

i mlinsst Umas aktivitOti. AktivUOcijai tiek izma
Coli wu.c.), ba#tiler @FCBgH ,u.cci.t)ok ogknd a(rigL ci t as
aktivizUjogas biologiski aktQumuasmai al asar @inf
pretestobas spUju_stipranganU ir parei zai

Urt Om, komfortabl Um mdt nUm, kurUs 1 06dz minin
neIavaI(ggu faktoru ieIdTazwhnaiglh)las,(Bhgﬁe)'na et al
Ar nodomu izprast govju tesmeAa dabqu ai z:¢
vesel gbas saglabUgan0, gaj U darbU pUtota |
apst UkNos, kO aro izvUrtUta t &orkgparciemmu Ukl P
tesmeng. . ) ‘

PUt Qj umbi mbr iz Urt Ut | aktofergna nozdmi tes
govju sezonUlo turUganu un mastotu ierosinUt

MATERI UL BETONKA

PUt gj uma eksper iviems Ur égidaNa skaktamo govju
PUt gjuma veikganas | ai kU bija 75 slvaiudclhjnaaiss g
somatisko ¢ginu kapk iae nB®Oo0BRSH Ump umk BidaintUnmb u(l tkluk s
vei do d|vdesanstBﬂIertlUsasgg_ialtrvesi govi s, trQgsdes
ggirnes govi s, kO aro deV|Apadsm|t govi s,
GanUmpul ka govju vecums ir no 15 dlza K8t Weaidji a -
Govistiektur Ut as nepiesieti grupUs neS|It|nUtU, j
t o produktivitUtes un | akt Ucija perioda. G
spUkbarQbas mai sQj ums, sakAaugi , kuJOVJarQ b a
turqunas tel pU i zmanticoudkopkpleui skbi ay.i sV
gangbUs, turpretim ziemU un pavasarQ tiek
slaukganas zUlI U ar Askuji Aaso tstilpa0. Psmhsauk g a
slaukganas govju pupus tora ar vienreizUjas
piena striklas ieslauc kr1TzotU ar melnu pan
govju izslaukganas notiek pupu dezinfekcija.
Segpadsomiits kki gdegdghawecuma (2 un 3.-25kgakt Uci
piena dienU) ganUmpul ka govis laktUcijas Vi
pUrstUvogu paraugkopu

VisUm govogm izmekl Ujumi veiktirdivas kit zets
periodU. Piena paraugus ieguvUm no tesmedAa
paraugi ) )

Govgm, kurUm kaut viena ceturkgAa piena pare
uzrudoj a neskaidru vai gz ipidema repakauguws
bakteriologiski. KopumU bakteriologiski I zme
Pi ena bakteriologeskte Lamek]bljsumh_auksalmnl
VeterinUrmediconas fakul tUtes K| éprodukckad i ns't
probl Umu | aboratorijU pUc 1SO 707(7) stand
identif ocedlras.

i cuiggalrmatalv(eoomatpa akstotUs pr 2 5
Somati sko glmuotsekamUtmu Apic e n U sabi edrpemU ARQ
kva i t Ut es | aboratorijU,3s8883aA0Paends VSSE&EMNat iS

noteikgamptcﬁeleFkltumrneiskU met ode" . TU kU SGS p
simtiem 1¢dz vairUk kU Jetriem miljtani em
uzskat UmOkus grafikus, lietotas natur Ul Us |
daNU un diskusijU izmantots | aboratori ski no
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RQogas Reprodukcijas Centra (RRC) iabeiandr i
i zmantoj ot rea4g®h6 uAkakpoBeEmtTuwn, D sUrijas Nr.

standarts TY 93984523548172 0 0 1 . Reagentu kompl ekt s i zd
laktofergna kvantitatovai not ed kigdriwasiossa s i ns
pl azmuU, uronU, siekal Us, sper muU, p-Bestlo,u. c
Krievijas _FederUC|JU. Met ode pamatoj as uz
poliklonUlUs | aktofergna antivielas.

Datu st at i sveikts kzhantejgr SPSS (prbgrammid1.0 versiju (Statistical
Package for Soci al Science) un Microsoft E

Descriptive Statistic apI‘UgIﬂ(S)tl VIdUJIe r'_'d
Dar b U |2V|rerttaULsddq\t|laJrsat@Unza&¢B meldl-o0itobhar 41 g
bl tiskuma | 0meni U=0, 05. KvalitatQvo faktor
di spersijas anal Qze, savukUOrt faktoru mi j i e
dispersii s a b At bzpova, BUIiAa, 2003) .

REZUL TU TDISKUSIJA

MIisu pUtgjumos iegitie rezultUOti Iliecina, Kk
gl nu skaits (©6B3YmIi ro2@at WO | 84% hoJwisl! daNa
i zmek!| Ut es g@ Ay ucievesel, X@SAi@am cet ur k g A10000d en U n
ml™L, SavukUrt 20% ceturkg,&u uzskat Umi par ies
100000mlItl gdz 300 06® ir ubkl 0ni sk aSQwa spiirgetnal s k
300 00OMI™?, i ] ]
LiteratlirU ir atggirdggas norUdes par to, kU

v uzskats, ka | aktUjogas govs tesm
400000 mi* ( Bl T zmanis, 1999).e€itka zede] Umbakt Uj
pienU nedr g k80O mp(URrasanpiee gegt 1#10. nei @87 Ut vuaicen
pielmit Oci jas perioda vidusdaNU s080mat i §ko g@i
robega pUrsniegeaan dasedpeblldareakei ju uz da
1996; Philpot, Nickerson, 1997y a i neinfekciozas dabas kairir
1998; Saloniemi 1995Coico et al., 2003)apgal vo, ka paaugstinUts S

tesmeni. Bst U
|
e

par tesmekha ta$ekickai norUda, ka tesmeAlAa aud
kairinUjuma gadgjumU ir augsts risks, ka pie
govem uzturoties stresa vi dU, paaugagsasinn Ut U

apripes nosacdojumiem, tomUr ,gUdos gadoQgj umos
tesmens ir vesels (Elvinger et al., 1991; Ekman 1998;c i A a , ANnK ddmaeg 02n0o0k0a

(2005) minUjusi, ka ve®emd gloivanal ks emdlg iSGS $
govju pienU |liecina par mastgta risku

AttiecobU wuz SGS atgglrQbulmpJalimlaarrqebzwlmd)Jtlse
augstUkai s Vid_UjaIS SGS pi en0. |Ba\gualnl(}rbtu pletr
periodU0 vpd®&pBisrsSG%9 *6peO.(@AILP. 9A) g miml su i
pUtQjumu rezul tUti (Koci Aa, Ant Une, 2000) |
ganQbu periodU ir bl tiski augst Uks, sal gdzi
pieaugumuveci na intensova Ur Uj Us vides faktoru i
dzovnieku iminreakciju aktivUcija gangbu p
karstuma un stresa ietekmU pieaug | ei2kocgtu
Demel ash (2005) zi Ao, ka sezona bltiski et
mitrU |laikU govdm ir .| iS&klalWlds orjiusnss asuagsltiUkta ma

riskam gangbu periodU ir tedmnerkan, kdntskkt spad
mikroorganismiem (Goldberg et al., 1992; Harmon 19%ta v u k Ur t cita pUtog]
neliecina, ka karstums vai govju tgGUgana, g
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2005).nemot vUr 0O, ziAojumu S,arvasreazno niasd airejtte k pni
vesels tesmens uz vides apstUkNu mai Au, kU
SGS pieaugumu pien0O. 1zpUtgots, ka govdm, kur
svUrstogs, biegi pta@mgsti pUesasSGs8epresUl ual
(Demelash et.al., 2005).

Laktofergna kllnamthaesplenUganQbu periodos,
ampl itlda pavelidkgttiae 1pUtaQﬂJta1llmt|ldfneorr9Urdaam (klaf ) , I
pien U, novUro vUrt_Qbu sKUWs$k;)Uwesse[zo|n|Ud)d>U rlaek
vUrtoba ir augst Uka, KUnOg4@%pst, attiecodogi O.
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1. atlLtaklto.f erogna k9YnpereniUUkhjtgasot@dbesperi odo
Figure 1.Concentration of lactoferrin (gL™) in milk during housing and grazing period

Gan kitsstUves, gan ganQbu periodos atsevi
svUrstgbas Urpus standartnowdi gudubbegbmkt &t
koncentrUcijas wuzturUganU. AttUI U redzamais
vUrojamas augst UkUs | aktofergna vUrgbas, arg
Vienfaktora dispersi.j0éds4) analezensa, r ekzaul ItdJkti o
bitiski atpgdras) atkarobU noumgovika gex¢muUlIsltk
turUgana bitiski ietekmU |aktofergna daudzum
Anal i zUj ot Ii_teratT_ru par | akgovjeu Omiae WU n asme
k a aut or i pUrsvarU uzmanobu akcent U uz p &
koncentrUcijas izmai AUs (Korhonen, Kaartine:i
Hagi wara et al ., 2003). KacufterggamaldaLdeztugmLumg
ietekmU ar¢ dagUdi citi faktori, piemUram, ¢
periods, govij u turUganas apstUkNl,_ menedgmi
Konuspayevaet al., 2007; Krol et al., 2010)tar odam a,r Qk amov &selsu govj
|l akt Ucij as vidusposmU | aktoferona koncentr U

| ai kU ( Sandhol nKawaiked al.n1099;eHagivard € 81.52003; Diarra et al.,
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2003. Past Uv. viedokbbas Bgavijldi piUlenO0 svUOrstUs p
koncentrUciju ietekmUjogie faktori, nemaz V|
vei ktais pUtdjums | iecina, ka | aktoferg@gna s
robegUs 20@7gor ska,

MT s u velktajU_ pUt 0j umU |l aktofergna saturs pi
gan individuUlu paraugu starpu, gan atkarghb
rezultOti liecina, ka Iaknapnlfalﬁgoscprﬁﬁl(OIGD)@lmhj U vUr
tU saturs svUrstOs i ev@dpjamboagpl itidU no
Publ i kUcijUs norUdot s, ka | aktofergna daudz
(Konusgay va et al ., 200 7ma s purnaktturzLUgaUrsasgoa/p
i munitUtes stiprinUganas pa25(1JCk7u)m|eI:nf (Kanhcekna
pi eaugums pienU ne vienmUr saistUms ar t es
apgal vo, ka Lf | gmeni piakn Wcgalase pek Orotd si atne
(Kawai et al., 1999; Eckersall et al., 2001; Hagivara et al., 2003; Korhonen, Kaartinen, 2005).

MT s u |eglt|e dat i l i ecina, k a goviju sezor
trUciju sphlethskun attng\vlrJraisgtxap<O 05) kTt
erona vidUjU koncentrUcué pklaesnul rk Tkt ists
ka par L f k_oncentrUC|ju' gaNhap\/bUJropeUrmo
UVUesrpauvgetdUka gan vitdOj G,0rg arb amapk seinnl
| OkOs Lf vUrtobu svUrstobas. MinUtais
f koncentrUcijas uzturUganU, emeslanor Ud
|espUJams sal gdzinogi zemUkas gl nu i
entrUcija. )

aktofergna koncentrUcijas di nami ku pi
eAa infekciju nesaistogkWUpUaktLbrkonedat
mUl Os vUrtgbas nesasniedz gangbu per
tesmeAa audu kairinUjuma risks, bet
Us , antibaktmrjUkhlsgaptjbﬂspevalodm p il
rOdotUji 1 9dz ar paaugstinUtu SGS pi
I
0

O Ca

aug

en
b @
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e
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ielinUs galvenokUrt tesmeAa neinfe
i gd e retermdc iLjfa kpine n U gai periodU; fago
9, kam gangbu periodU ir bitiski aug
aut i ekaisuma procesa attogstoobu, t Ud U
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1. tabula/ Table 1

Laktoferona (bdmicem® rdaxiistadbU ar tesmelAu ce
Lactoferrin concentration in milk (gL %) in relation to presence of infection in the udder

quarters
L a k t o fLactofgrrins(gl?)
) : ~ - Standart | . ,
Ceturkg/Au p iPargugu Vi d Uj_novirze/ Mi ni Ma ks ]
- Skaits v Ur { 0 vUrtyvUrt g
Quarter milk Standart | ,.
(n) Average Jeviati Min Max
eviation
Bez mastogta iero 69 0.405 0.47 0.00 2.25
Without pathogens
Ar mastQta 1eros 42 0.400 0.40 0.02 1.60
With pathogens
K o p/ Uotal 111 0.403 0.44 0.00 2.25
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KO redzams 1.tabul U, vidUjUs I aktofergna vUr
nedaudz, atti etgng0i405®.47 00 Q_Qdéqgl,gl‘kU i zvUrt
dinami ku govju pienU sezonUlUs turUganas ko
plagU0 amplitid0O. Gan mi nigm®l Umalkfsi mOt*0)¢ bvdlr
konstat Uta veapataugoscet ur kgAu pi en
Vienfaktora d|sperllecllnqa,d(apleaapar@zgssrag
ierosinUtUjiem |laktofergna vidUjie rU
| r atggirogi pUtojumu rezultUOti pat o
kroorgani smu skartajU piena dziedze
koncentrUciju govju klonisku un akfi ‘ s
2001 ; Kai et al ., 2003 um&Kg olanelti zallt .a
entrUcijas izmaiAas govju pienU subkl gn
I
[

3,
o 9

~ O -

inska i ekaisuma | ai kU, kU arg cietst U\
evUrojami paliel i waatal.el999;Hagiara epad ,t2008)e s mi t
kl 0ni sku pnatst b6 dz g akibrimgnen nily KaaringmL1995;
ersall et al., 2001
pUt Q) umi, kuros apgalvot s, ka Lf koncen
t ur k gvlaur ipd eantCk ar b0 no mastdtu izraisogajU
no iekatfuma stadijogs mi augstUka qkit
Hagi vara et al ., 2003) . | e
neatggiras paraugos ar u
grupU nebija govis ar kil
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UtU tesmenid, veli C t esmeAda audu S
o mi kroorgani smu |nf|ItrUC|ju t esm
2a. k tnoofreCrdpgntaa klonc e nttesUme 4w od tenrUk ghad
eapsemUiujlem )
Jk o vi dUj.s40)glllr & kotbauf eOr. §4n3a3askiemANSanfekcijuU c i | a
.anewsun Struberiss zr ai sQt o subkl gnisko tesmeAa
a
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© S
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>S50

At t
pat
Aug
gad
vUr
gad
k a
pi e
Di s
at k
ma s ierosinUOtUja veids bitiski ietekmU |
p Ut eugniotsi ei rezul t Oti apliecin
koncentrUcijas(Kombneral-u,g<aamniuen 1998; M
Krol, 2010).I r i zpUt gts, ka |l aktofer
Streptokokku dzimtap at ogUnus t
1984; Reiter, 1985; Rainard, 1986)1 s u |
gadojumU novUrojama vi

ccr&)c.cc:.c—'<c7\—
Q.

s i zemumﬁﬁ)g}mw34s 6.£03) pf". Sti.uberisma st ot a
U Lf vUrtQoba pienU ir pat zJeUmaltkzag, mUs, a |
Urtdobu svUrstobu amplitida veselo ce

sijas tanaplaytledsat, okgaudn & vi dUjie rUdotOU
tbeJs medu ceturkghos identificUTUemd pat
a

'_fol =0 CiTOoOT Tt Tae T wn e
- o -

a, ka atfsevi gg¢

dgiwara et al., 2003,

) ons, &0 inmlzidmd
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2. atlLtalkltso.f er 9 na kbncpe eni006 @k mde@tjplUc arur kgAo
identificUtiem ierosinUtUjiem
Figure 2.Lactoferrin amount in milk (gL 1) in relation with the infection of udder

quarters
JUat z (Smlieusinkiclt o cetur kgAu piena pa_raugos kon:¢
svUrstogbas' Injod z0 10 48002 syllvar Ut u nor Udgt wuz noz
nozdmdgo | omu Lf aktivitUOtU g¢s infekcijas ¢
svUrstdobu amplitida ir Noti pl aga Kgilaetalat sevi
2003 izpUtgj a, ka Lf koncentrUcija ievUroj
koncentrUcija biltiski atggirUs igdkijwkaeétdurnl
iepriekg pUrslimots mastgts kUdU no tesmeAa
citu iemeslu dUN. Harmon (1994) noskaidrojis
piena daudzumu (P<O0. 05k)t,i vliatkl toefserkoonraeluUplpjlaenl
Lai iz’analizUtu’Iaktoferqna vUrtobu svUrstagt
tesmeAu ceturkgAu inficUtobu, veicUm sezona

izvUrtUganu. ) )
KitsstUvedi porooatd ineinficUOto ceturkgAu pie
attieco@560)gdt.us 0.816 430)glt, savukUrt ygyB@Bmopamepeli e
atggirgba starp Lf koncentrUC|Ju inffuoUtaJos
0.319 gt KItssthes_perlodU sal gdzinUjumU ar
|evUr01am| augst Uka nesim\flilclTDrttosg&reCsbnteAperci_edc
kitsstUOves periodu, | akt of ergnianf kote est rtlecsi
ceturkgAhAos.

Divfaktoru dispersijas anal gzes rezult
mastota ierosinUtUju mi jiedarbgbas e f
(p=0.037<0.05).

Jt i I
kts
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2. tabula/ Table 2
Lakt od ekadmc ent r(th]()kIjtassptl @wdls un ganQbu perio
patogUnU ierosinUt0Uju klUOtbitnes ¢
The dynamic of Lactoferrin (gL™) in milk during the housing and grazing period in
relation with the udder infection

KltsstUves g Gandbu per
Laktoferg Houzing period Grazing period
Lactoferrn bez pat(ar pat o(bez ar
without with pathogens |[pat ogUrnpat og Ut
pathogens without with
pathogens pathogens
VidUj U vU 0.500 0.516 0.319 0.953
Average
Standartnovirze 0.560 0.430 0.353 0.924
Standartdeviation
Mi nil dUv Ur 0.035 0.152 0.00 0.00
Minimum o
Maksi mUI U 2.250 1.400 0.915 1.600
Maximum
KO iepriekg norUdgjUm, gandgbu periodU SGS ie
mikroorganism e m, savukUrt |l aktofergna koncentr Ucij
kitsstUves 1 aikU. lespUjams tas apstiprina
ginas tesmeng aktovi reagU ar ¢ (Hagwametame Aa a
2003).Mi su pUtojuma reembh0OtUs |l tacilUganakaun p.
mijiedarbgoba bitiski (p<0.05) ietekmU | aktof
l espUjams, ka misu pUtojumU konstatUtfhs paau
bakteriostatiskas un baktericogdas iedar bgba
izplgapbaUm govgm, kurUm tesmeng identificlU
kur Um pat og Un(Kaietaly2002;Hagwara ét al.c20a3, Ked al., 2010).
KonstatUtais mijiedarbgbas efekts subkl ¢gni sl
gan uz | aktofergna dinami kas se z(@aydsskalum., at g g
2007)gan uz Lf anti bakt esrmeUdlao iankfteikvciitjUut i g aadtgsjeuv

1999; Hagivara et al., 2003; Korhonen, Kaartinen, 20854 n t o, ka gie fal
sezonUI U turUgana un mastQtu izraisogie pa
i etekmU govju tesmelAa vesel 0bu

SECI NWI o

1. Govju sezonUIU turUgana bitiski ietekmU s
koncentrUciju (p<0.05) govju pienU: ganoobit
bl tiski pieaug somatisko ginu skailts sgov]
palielinUs | aktofergna daudzums pienU.

2 LaktoferQgna koncentrUC|Ja sukathTlt5|k$k||n
neatggiraosmL(rp>aOtps@e5v)aq;Lgml$sbItxa)km}gdtmeiahsoferqnc
koncentrUC|ju pienU (p<0.05). .

3. Gangpbeur i odU, sal gdzinUjumU ar thsstU\{es
koncentrU(:lja i nfic cUto ceturkgAu pienUO (p
ceturkgAu pienU0 (p<0.001).
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STEROID HEPATOPATHY IN DOGS

STEROOQDU HEPAA ORUinTll M

JevgUnija Komdigtae j Rivragel e
Latvia University of Agriculture
jkondratjeva@inbox.lv

ABSTRACT

The use of glucocorticoidmduces a specific pathology in dogs called steroid hepatopathy.

The objective of this study was to determine the possibility of the hepatoprotectants to
decrease #hcorticosterold nduced alteration in dogsd | iver
aim such blood serum enzymes as alaninaminotransferase (ALAT), gammatjiataierase

(GGT), alkaline phosphatase (AP) and corticostenmiliced thermostable alkaline
phosphatase (CAP) were analysed. The study took place in private veterinary clinics in Latvia,
during 20131 20 1 4, with the permission of dogsdé6 ow
glucocorticoids due to present diagnosis, were divided into two grivupig first group long

lasting glucocorticoid methylprednisolone acetate injection was used once, while in the second
group, the hepatoprotectants were used after the injection of glucocorticoids. It was discovered
that after 45 days of hepatoprotectanteeudlood enzymes were significantly lower (p<0.05)

than in dogs that did not receive hepatoprotectants. In the group where the hepatoprotectants
were used the enzyme values reached the reference limits.

KEY WORDS: dogs, glucocorticoids, lar, hepatoprotéants

INTRODUCTION

Glucocorticoids are widely used in veterinary medicine. Glucocorticoids arsfiathmatory

and immunosuppressive group of drugs, which are used for animals with allergic and
anaphylactic reactions, in shock, with autoimmune diseas@s other conditions (Dillon et

al., 1980; Lucena et al., 1999; Abraham et al., 2006). Together with desirable effects they can
cause undesirable as well: osteoporosiabetes mellitus hypertension, iatrogenic
hyperadrenocorticisms and others. Thécteise because of these factors is extremely
important. Local and systemic corticosteroids are used in veterinary medicine, both causing
changes in different organ systems of the animal, including the liver morphofunctional
condition, which is called steird hepatopathy (Dillon et al., 1980; Abraham et al., 2006j)s

is a specific pathology only in dogd-ittschen and Bellamy, 1984). Some blood serum
enzymes indirectly reflect the liver morphofunctional condition, but histological findings of
the liver hopsy reflect it directly. Increased values of such blood serum enzymes as
alaninaminotransferase (ALAT), aspartataminotransferase (ASAT), gammaglutamyltranferase
(GGT), alkaline phosphatase (AP) and corticostenmmdidiced thermostable alkaline
phosphatas¢cAP) are specific for the steroid hepatopathy. The alkaline phosphatase value
increases in the serum because of glycogen raised deposit in the liver and the vacuolization of
hepatocytes. This process can be caused by corticosteroids. Hepatocytesndiudaged by
corticosteroids produce an isoenzyme of alkaline phosphdié$en(et al.,1980). Increased

AP value is one of the most used biochemical indicators in the diagnostics of the liver disease
(Centeret al.,1992). The possibility to distinguistorticosteroidinduced AP from other liver
pathologies induced AP has greater differential diagnostic value. The safe differential method
is thermic processing of AP isoenzymés corticosteroidnduced AP isoenzyme is
thermostabléTeske, 1999; Feldman diNelson, 2004).
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Different solutions have proved capable of protecting the dog's body and its liver against the
negative glucocorticoid alteration. There exists an evidence of the evaluation of the aminoacid
Sadenosyl met hi oni ne6s hepatic leflfeesnon @redoigolons i sidge mi ¢
(Center et al., 2005), the efficiency of a butafosfan and vitamin B12 on biochemical and
hematological blood parameters in dogs treated with dexamethasone (Deniz et al., 2009) and
others. Even though there are a tdtdifferent hepatoprotectants, their efficiency towards
protecting or reversing corticosteraitduced changes in dog liver are insufficiently
investigated.

Therefore the aim of the stud/to investigate theorticosteroidinduced alteration in the ler

function in the dogs and the possibility to decrease liver alterationghéyuse of
hepatoprotectants.

MATERIALS AND METHOD S

The study took place in private veterinary clinics in Latvia, during 202814, with the

per mi ssi on oTwentldogsobvarmws age rweighiteedand gender were used

in the present study. All dogs had a confirmed disease and were treated with glucocorticoids.
The animals were divided into two groups conditionally, ten animals in each: in the first group
dogs receied only an injection of glucocorticoid, in the second group dogs received
hepatoprotectants after the injection. For this stwdyselecteda long-acting glucocorticoid,
methylprednisolone acetate, 40 mg/ml, in intramuscular route once on the firsttdaysafdy

in a dose 0.1 mg/kg, but as hepatoprotectective agemtGl ut aMax 0 i n a recor
1 pill for each 15 kilograms, which contaittse extracts of silymarin ilybum marianu

curcuma Curcuma longg artichoke Cynara scolymyscholineand B group vitaminsThese

were used once per dpgr osfrom the first day of study for 45 days.

To estimatdgheh epat opr ot ect ant i nf |thepossihibty topmotecttheg 6 S C «
liver against glucocorticoid impacthe following blood seum enzymes were determin&d
alaninaminotransferas¢ ALAT), gammaglutamyltransferase (GGT), alkaline phosphatase

(AP) and corticosteroithduced thermostable alkaline phosphatase (CAP) values.

The hepatoprotectant AGI ut addmpositionnEns extrastefd b e c
sglymarin has antioxidant, hepatoprotective, antifibrotic, and -iafilammatory effects

(Flatland, 2003;Johnson, 2008 It was usedin the treatment of experimentally induced
mushroom hepatotoxicity in dog¥ogel, 1984).The extracts of curcuma and artichoke have
antioxidant and aninflammatory effects and are also used for lidetoxication Choline

regulates the metabolism of fats, works against fatty degeneration dfiiorerson, 2008).

A day before glucocorticoid uga, blood samples were collected from each animal
cephalica Next samples were taken on the days 15, 30 and 45. To separate the serum we
centrifuged the blood on 1300 rounds per minute for 10 minutes (Gulbis, 2011). We analyzed

the serum not more than5l1minutes after the separation. GGT, ALAT and AP were
determined in serum by bioth@dni c€b rinduceld yize r
enzyme thermostable alkaline phosphatase was determined by Teske method (Teske, 1999),
the blood serumwas handledfo 15 mi nutes i n temperature 60
isoform will be presented into blood serum and then it was determined by the same
biochemical analyzer.

To analyze the dat a tRswddprvwerea magupd Bseflanc eR a
0.05 were considered to be statistically significant. For the comparison of blood serum
enzymes values-fest was used.
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RESULTS AND DISCUSSION

Before the study (day 0) blood serum enzyme values were defined for each dog. It was found
that serum enzynseas ALAT, GGT, AP and cAP values were within reference limits (Table

1).

Table 1
The values of some blood serum enzymes in dogs during the study
Parame Re.felrenc<
limits, | Groups Day 0 Day 14 Day 30 Day 45
ters U/L*
ALAT | 10794 1. 69.21 206. 401 177. 6N| 113.5N
2. 66. 3 157.5 141. 38 59. 9N2
GGT 0i 6 1. 5.0N( 19.6N 17.8N 9. 8N6
2. 4. 6N( 12. 3N 11. 0N 4. 9N2
AP 01 90 1. 59.2N 412.801 329.2N 157. 2N
2. 63.28 274. 0§ 221.2N 89. 3N3
AP o 1. 12.5) 265.108 210.6N 91.0N7
2. 13.48 205. 2 158. 4N 39.8N1

* by Willard, Tvedten, 201
**Corticosteroidinduced alkaline phosphatase (CAP) does not have reference limits.

In the first group the hepatoprotectardsanot used, in the second group the hepatoprotectant

was used for 45 days. Fourteen, thirty and forty five days after the injection elakingy
glucocorticoid methylprednisolone acetate, we collected blood samples from all dogs.

The mean values of sen enzymes in the both groups on the fourteenth and thirtieth day were
significantly (p<0.05) higher than reference limits. The tendency to decline in the mean values
was noticeable in both groups, but it should be noted that the results from the sexgnd g

where significantly (p<0.05) lower then in the first group. Only in forty five days the mean
values of serum enzymes from the second group dogs achieved the reference limits (see Table
1).

In forty five days the dogs from the first group showed foitmywesults: the mean value of
ALAT(113. 5N4 8&a8 Wplpyoxi mately 1.6 times highe
the mean value of GGT increased 2 tines (8 N6 v2r Yul 5. ONO. 7 U/ L) ; t
AP increased approximately 2.7 times fromtagy 0 0 57 . 2W86s4d4s 59. 2N5. 5
cAP mean value in serum was approximately 7 times higher than on the®@ay 0 0 \UIL8 . 6
and 12.5N2.2 U/L, respectively) (see Table 1
The purpose of this study was also to find out how effectively the hep&tomant

AGIl utaMaxo can decrease the alteration in t
was caused by methylprednisolone acetate. It became apparent that all the investigated enzyme
values in blood serum obtained from the dogs from group twochwhvere using
hepatoprotective agents after the ldasting glucocorticoid injection were significantly lower
(p<0.05) than these in the dogs from group one (see Table 1).

The mean value of ALAT in dogs from the group two on day 455v8s. 9 N 2 5whigh isU/ L
within reference limits and significantly lower than the value from the animals of the group
onei 11 3. 5 V¥ (@<0.85) (see Table 1). The mean value of GGT in the group two was
4.9N2.0 U/L (witdomparedrwit® e 8 B 6 casedd inlgrioup ®ne (see

Table 1). The increase of the mean value of AP &&. 3 N 3 3an@ thidwas only 1.4

times higher than in the same group on day 0 in comparison with group one where the increase
was 3 times higher (see Table 1). Corticostenodiced AP (CAP) mean value in group two
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on the forty fifth day was high3 9 . 8 N 1 8thatlwadJ3 times higher than on day 0, but in

group one the same value was approximately 3 times higher than on day O (see Table 1).

It should be noted that corticostetenduced thermostable AP in serum was found in small
amounts{ 2. 5N2. 2 U/ L haveh orltBe. ddyND2 This cat belexplained by the

stress of the dogs because of the veterinarian presence and blood collecting. It is acknowledged
that it is highe glucocorticoid, e.g. cortisol level, in blood when animal is in stress (Feldmann

et al., 1994). It is experimentally proven that there are small amounts of thermostable alkaline
phosphatase even in healthy dogsoégirbdtres®d as
condition (Fukui et al., 2006).

It should be noted that the mean values of ALAT, GGT, AP and cAP in the serum of the dogs
from the second group on day 45 influence
significantly lower. That indicates thatd negative effect of longcting methylprednisolone

acetate is decreased. Every enzyme mean value was lower compared to the same mean values
from the animals of the first group, and these achieved the reference limits (see Table 1).

The results of our sty prove the fact of glucocorticeidduced negative effects on liver
functional condition (Badylak and van Vleet., 1981; Lucena et al., 1999; Abraham et al.,
2006). These negative effects have been reflected by enzymes ALAT, GGT, AP and especially
cAPsgni ficant increase in blood serum. The he
prevent these functional failures of liver during this study.

CONCLUSIONS

1. The corticosteroid methylprednisolone acetate statistically significantly increases the
values & alaninaminotransferase (ALAT), gammaglutamyltranferase (GGT), alkaline
phosphatase (AP) and corticostergiduced thermostable alkaline phosphatase (CAP) in
dogso6 bl ood ser um.

2. The hepatoprotectant O6GlIlutaMaxd iused4bosage
days after the one injection of lotgsting methylprednisolone acetate for dogs,
significantly  decreases the values of alaninaminotransferase  (ALAT),
gammaglutamyltranferase (GGT), alkaline phosphatase (AP) and corticostehated
thermostable | kal i ne phosphatase (cAP) in dogsb©d

REFERENCES

1. Abraham G., Demirai F., Ungemach F.R. (2006) Comparison of the hypothalamic
pituitary-adrenal axis susceptibility upon single dose i.m. depot versusaldiny i.v.
triamcinolone acetonide thgexa a direct pharmacokinetic correlation. Journal of
Endocrinology, 191, pp. 49496.

2. Badylak S.F., Van Vleet J.R. (1981) Sequential morphologic and clinicopathologic
alterations in dogs with experimentally induced glucocorticoid hepatopathy. American
Joumnal of Veterinary Research, 42, pp. 1313138.

3. CenterS.A., WarnerK.L., McCabel., FouremarP., HoffmannW.E., Erb H.N. (2005)
Evaluation of the influence of-&denosylmethionine on systemic and hepatic effects of
prednisolone in dog&merican Journal of Veterinary Researéb, pp. 33B41.

4. Center S.A Slater M.R, Manwarren T, Prymak K (1992) Diagnostic efficacy of
serum alkaline phosphatase and garghdamyltransferase in dogs with histologically
confirmed hepatobiliary disease: 270 cases (198D). Journal of theAmerican
Veterinay Medical Association201, pp. 1258264.

5. Deniz A., SpieckeHauser U., Rehagen M. (2009) Efficacy of a Butafosfan and
Vitamin B12 Combination (ACatosal o) on E
Parameters in Dogs Treated with Dexamethasone. Journal mfedpResearch in
Veterinary Medicine, 7, pp. 118629.

40


http://avmajournals.avma.org/loi/ajvr
http://www.ncbi.nlm.nih.gov/pubmed?term=Center%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=1358870
http://www.ncbi.nlm.nih.gov/pubmed?term=Slater%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=1358870
http://www.ncbi.nlm.nih.gov/pubmed?term=Manwarren%20T%5BAuthor%5D&cauthor=true&cauthor_uid=1358870
http://www.ncbi.nlm.nih.gov/pubmed?term=Prymak%20K%5BAuthor%5D&cauthor=true&cauthor_uid=1358870
https://www.google.se/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCUQFjAA&url=http%3A%2F%2Favmajournals.avma.org%2Floi%2Fjavma&ei=jDcUU-neMKrJ4gTR8ICoDw&usg=AFQjCNG6NUxosIsDhaf_PZvKX_MKERbmIQ&bvm=bv.61965928,d.bGE
https://www.google.se/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCUQFjAA&url=http%3A%2F%2Favmajournals.avma.org%2Floi%2Fjavma&ei=jDcUU-neMKrJ4gTR8ICoDw&usg=AFQjCNG6NUxosIsDhaf_PZvKX_MKERbmIQ&bvm=bv.61965928,d.bGE

10.

11.

12.

13.

14.

15.

16.

Dillon A.R., SpanoJ.S, PowersR.D. (1980) Prednisolone induced haematological,
biochemical and histological changes in the .dmgirnal of theAmerican Animal
Hospital Associationl6, pp.831-837.

Feldman E.C., Nelson R.W. (2004) mae and Feline Endocrinology and
Reproduction.Elsevier Science, Sounders, USA, 1104 p.

Fittschen C. and Bellamy J.E. (1984) Prednismieiced morphologic and chemical
changes in liver of dogs. Veterinary Pathology, 21, pp-83®

Flatland B. (2003)Botanicals, vitamins, and minerals and the liver: Therapeutic
applications andootential toxicities.Compendium on Continuing Education for the
PractisingVeterinarian 25, pp. 514524.

Fukui Y., Sato J., Sato R., Yasuda J., Naito Y. (2006) Canine Ser@mmdktable
Alkaline Phosphatase Isoenzyme From a Dog With Hepatocellular Carcinoma. The
Journal of Veterinary Medical Science, 68, pp. £12392. )

GulbisE. (2011)Kp ni sko anal dgu rokasgrUmata. E. GL
Johnson  S.E. (2008) Hepatoprotective Therapy. Available at:
www.cincyvma.com/files/03 March 2014.

Lucena R., Ginel P.J., Novales M., Moleed.M. (1999) Effectof dexamethasone
administration on serum trypslike immunoreactivity in healthy dogs. American
Journal of Veterinary Research, 60, pp. :33%9.

TeskeE. (1999) Corticosterotthducedalkaline phosphatassoenzyme in the
diagnoss of canine hypercorticism. Journal of the American Veterinary Medical
Association. 215, pp. 32327.

Vogel G. (1984) Protection by silibinin again&manita phalloidesintoxication in
beagles. Toxicology and Applied Pharmacolodfy, pp.355362.

Willard M.D., Tvedten H.T. (2012) Small animal clinical diagnosis by laboratory
methods. Elsevier. Sounders. p.432.

41


https://www.google.se/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCYQFjAA&url=http%3A%2F%2Fwww.jaaha.org%2F&ei=MzkUU9eFBsWv4ATcnoDwBQ&usg=AFQjCNEVnBJMrLy4eB_YNm-l9HUJR1ktBQ&bvm=bv.61965928,d.bGE
https://www.google.se/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCYQFjAA&url=http%3A%2F%2Fwww.jaaha.org%2F&ei=MzkUU9eFBsWv4ATcnoDwBQ&usg=AFQjCNEVnBJMrLy4eB_YNm-l9HUJR1ktBQ&bvm=bv.61965928,d.bGE
http://www.cincyvma.com/files/

THE INFLUENCE OF NEW MINERAL - VITAMIN BLOCKS ON COW
PRODUCTIVITY AND REPRODUCTIVE ABILITIES
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aiga.trupa@liu.lv

ABSTRACT

For the research Latvian Brown breed (LB) cows were selected and assigned by the analogy
principle to two treatments groups (n=2x12). During thal,tthe dairy cows received the

total feed mix (TMR) which consisted, calculating per cow per day of: 20 kg maize silage
(45.15% by mass), 16 kg cereal graskver silage (36.12% by mass), 2 kg hay (cereal grass

- clover) (4.51% by mass), 4 kg concextéd feed mixture (rape oil cakebarley meal)
(9.03% by mass), 2 kg protein concentrate (4.53% by mass), 0.1 kg mineralpremix ViloMin
9/6 (0.22% by mass), 0.1 kg sodium chloride (0.22% by mass) and 0.1 kg sodium carbonate
(0.22% by mass)The analysis bthe productivity indicators suggests thiae milk yield in

the experimental group of cows was approximately 0.17 to 1.@XRg per dayhigher than

that in the control group of cow&eeding cows with the mineral and vitamin blocks has
contributed to th improvement of indicators of the reproductive abilities: shortening of the
service period by 9 days, the insemination index by 0.1 and the number of pregnant cows
from the first insemination by 16%, as compared with the control greeeding of the
suppementary blocks left a positive effect on the process of parturition of cows.

KEY WORDS: mineral substances and vitamin blocks, cow, milk, reproductive abilities

INTRODUCTION

The need of mineral substances for the animal is known and the differenceeibetve
existing in the feed and the required quantity in the cow is reduced by appropriate mineral
supplementsHowever, various factors (many of them have not even been established) affect
the need and availability of mineral substances and vitaminscdieentration of mineral
substances and vitamins in feed is highly variable and often their quantity is not even
determined. In order to resolve this situation, in addition to the staple feed, animals are fed
with additives of different types and compasit (Leanet al.,2006; Hackbaret al.,2010).

Unlike various imported mineral additives used in Latvia, in the block the local raw materials
are used at maximum such as feed lime, sapropel, red clay, gypsum, etc., supplemented with
minerals that are ndound in Latvia in sufficient quantity. The block comprises, in addition

to the above mentioned raw materials, the quantity and content of Zn, Mn, Cu, I, Co, Se in
both organic and inorganic forms correspond to the quantities of the latest scientific
knowledge. The aim of the study: to examine the effect of the new mivieaadin blocks on

the productivity, milk quality and reproductive abilities of cows.

MATERIALS AND METHODS

Trials were carried out on t he elesMusiapalty. f aci |
For the research Latvian Brown breed (LB) cows were selected and assigned by the analogy
principle to two treatments groups (n=2x12). Thaltwas carried out from January May

2013, i.e., 151 days.

The average live weight of cows wé80 kg, the cows of high productivity in the end phase

of lactation were included in the experiment with the average yield of 20.33 kg per day, fat
content 4.03 % and protein content 3.64 %. During the trial, the dairy cows received the total
feed mix (TMR) which consisted, calculating per cow per day of: 20 kg maize silage (45.15%
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by mass), 16 kg cereal grastover silage (36.12% by mass), 2 kg hay (cereal grdsser)
(4.51% by mass), 4 kg concentrated feed mixture (rapeakébarley meal) (9.03%by

mass), 2 kg protein concentrate (4.53% by mass), 0.1kg mineralpremix ViloMin 9/6 (0.22%

by mass), 0.1 kg sodium chloride (0.22% by mass) and 0.1 kg sodium carbonate (0.22% by

mass).

O'Zw_o,zz m Silage (maize)

m Cereal grass- clover
silage

m Hay (cereal grass-
clover)

m Concentrated feed
mixture

E Protein concentrate

4,53

4,51\

® Mineralpremix
axAf2ary o
Sodium carbonate

Sodium chloride

Figure 1 Total feed mix structure, %

The two groups of cows were placed in one cow shed and got a similar feed ration, which was

adjusted depending on the level of productivity of the cow (Table 1). The supplementary lick

blocks (3.5 kg) were provided for a free animal access and the produosistency was
especially tailored for the animal to be able to lick of-350 grams per day and thus be able

to take all of the necessary elements for the body in optimum quantities. Yield control and

registration were carried out once a month, accgrtbrthe contreblay indicators.

The feed ration changed depending on each

co

it was adjusted upon the outcome of control of milk, the dry period and health condition. The

parameters characterizing the featian correspond to the NRC (USA National Research

Council) regulatory requirements for cows with the live weight of 600 kg, milk yield of 24 kg

per day and 3.5% of fat content in m{iKkRC, 2001).

The forage analyses were made in the accredited Reseabmratory of Agronomic
Analyses laboratory of the LUA, according to tldey matter- Forage Analyses met.2.2.1.1:
1993, crude proteinLVS EN ISO 59832: 2009, fiber- ISO 5498: 1981, NDF% LVS EN
ISO 16472: 2006, ADF%, NEL, MJ Kg- LVS EN ISO 13906 2008, ash- ISO 5984:
2002/Cor 1: 2005, calciumLVS EN ISO 6869: 2002, phosphorukSO 6491: 199&tandart.
Mi |l k anal yses were made of al/s @ASiguldas
equipment according to 1SO 9622:1997 standard. Tha dethematical processing was
made applying the program MS Excel. Credibility of results was tested éstt
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Table 1
Cow feeding during the trials (live weight of cows$ 600 kg)

Feedstuffs, kg Daily milk yield 24 kg
Cereal gras<clover silage 16
Maize silage 20
Hay (cereal graslover) 2.0
Concentrated feed mixture (rape -cike 4.0
barley meal )
Protein concentrate 2.0
Mi neral premi x AVil ¢ 0.1
Sodium chloride 0.1
Sodium carbonate 0.1
Total 44.3
Feed ration contains:
Dry matter kg 19.21
Crude protein, g 2438
NEL, MJ 130
Calcium, g 107
Phosphorus, g 49

RESULTS AND DISCUSSION

During the trial, the indicators representing the cow productivity is presented in Table 2. The
analysis of the productivity indicators suggests thatmilk yield in the experimental group

of cows was approximately 0.17 to 1.02KkGM per dayhigher than that in the control group

of cows (p < 0.05).

Table 2
Cow productivity during the trials, on
Beginning of| Middle of the| End of the trialg N, ¢ o mp
Group the triab trials the beginning
Trial 202IN0. § 21540N0. % 2368N0. 8 +3.47
Control 203N 1. 7 21.3NO0. ¢ 2266N0 . 4 +2.28
N, ~comparg¢ 447 +0.17 +1.02 +1.19
control
P<0.05

In various sources of litenate, many authors indicate that inadequate feeding, especially
during the period of dryness and after calving leave impact faster on animal reproduction
abilities and health condition than on milk productiityupa, Latvietis, Ruvalds, Strikauska
1999; T upa, 2000; Trupa., Latvietis, 2000; O0O6Do
Analysing how mineral and vitamin blocks feeding has affected the cow reproduction
indicators, we see that the service period (duration ofpmegnancy) in the trial group is
about 9 days shiter, compared to the control group (p < 0.05). About the cow reproduction
abilities, we can also judge from the insemination index changes (Table 3). We see that in
both groups of cows, the number of inseminations until the pregnancy was optimum within
the recommended limits, but by 0.1 less in the trial group (norm < 1.8). The fertilization
percentage from the first insemination was high in the trial grdi® when compared with

the control group (the optimum limit 48%).
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Table 3

Some averagereproduci ve i ndices of cows during
Number of pregnan
Group Service period, day] Insemination index| cows from the firsl

insemination, %

Trial 119+ 22 1.4+0.51 60

gontrol 128+ 16 1.5+ 0.52 44

N, compar 9 0.1 +16

control

During the trial, the effect of mineral and vitamin blocks was also observed in the animal
calving process, which is characterized by Table 4. During the study, such cows were

purposefully chosen, that should calve in the month of April and May and thdtl sofar as
possible be with closer lactations. In the trial group, there were chosen: two cows f the 2

lactation, and two cows of thé'llactation, while in the control grouptwo cows of the ?
lactation and two cows of thé' lactation.

Table 4
Indicces of the parturition process in the groups of cows
Length of delivery,| Removal of the
Group Count h fetal blanket, h
Trial 4 +1 4-5
Control 4 3-4 6-8

Feeding of thesupplementary blocks left a positive effect on the process of panturiti
of cows. Typical is the fact that the length of parturition for the trial group of cows on average
was N 1 hour, but t he separ at5houns aftef thetbinle f et ¢
of the calf. In turn, for the control group of cows thedth of parturition on average was 3
hours, but for two cows from them, the separation of the fetal blanket occusr8ch6urs
after calving, but in two cases help of an official veterinarian was necessary in this process.
However, in most cases & found that the animal's reproductive ability is affected not by one
single element, but by a collection of many trace elements through the metabolic processes of
t he body. Therefore, for a nor mal provi si
reproducton, all the trace elements are neces¢@msrloff., Morrow, 1986; Andrieu, 2007).
The milk sale and feed cost summary records for the trial that lasted 151 days show that the
economic efficiency of mineral vitamin blocks feeding has been positive. Eadip gifo
cows, which was fed with complementary blocks, gave on average 2.94 Euro higher milk
output than the cows in the control group.

CONCLUSION

1. Getting mineralvitamin feed supplementation blocks, with the trial group of cows, the
milk yield increasedy 0.17 to 1.02 kgcCM per day compared with the control group
(p <0.05).

2. Feeding cows with the minergitamin feed supplementation blocks has contributed to
the improvement of indicators of the reproductive abilities: shortening of the service
period ty 9 days, the insemination index by 0.1 and the number of pregnant cows from
the first insemination by 16%, as compared with the control group.
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3. The parturition process of the cows was positively affected by the feeding of the
supplementation blocks. Ingh t r i al group of cows, the | e
hour, but the separation of the fetal blanket occurred witfirhdurs after the birth of
the calf, but for the control group of cows the length of parturition on average whs 3
hours and theeparation of the fetal blanket occurred&hours after calving.

4. Feeding of the feed supplementation blocks to dairy cows was economically beneficial.
Each cow of the trial group gave an average of 2.94 Euros higher production of milk
than their counterots in the control group.
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ABSTRACT

In veterinary clinical practice, Holter monitogrhas been used most frequently in dogs, often
during evaluation for syncope or episodic weakness, but also for detecting intermittent
arrhythmias, assessing response to antiarrhythmic drug therapy, and screening for subclinical
cardiomyopathy of Boxers dnDoberman Pinschersince routine ECGs detects frequent
arrhythmias, but may have limited sensitivity in dogs with infrequent or intermittent
arrhythmias, as they reflect only a very short period of day. However, no large study exists
evaluating the usef@ physical examination, routine ECG and comparing the results to the
Holter recordings for assessing heart rate variability in Doberman Pinstheraim of this

study was to evaluate and compare main heart rate parameters in clinically healthy Doberman
Pinschers, obtained during physical examination, routine ECG anbowW4 Holter
monitoring. Materials and Method<?hysical examination, routine ECG and 24 hour ECG
recording results were evaluated in 11 clinically healthy, cleried Doberman pincher
dogs. Results.There was a significant difference between average heart rates obtained with
three different methods. Mean heart rates obtained with routine ECG, were significantly
higher (p<0.001) than those recorded using Holter monitoring. Minimum siRusterval

was similar in all dogs, but there was a range in amplitude between maximum sinus RR
intervals of all dogs. No ventricular premature complexes (VPCs) were found during routine
ECG examination, while all dogs had at least one VPC owoR4 perod.

KEY WORDS: Doberman, 2our Holter monitoring, heart rate variability

INTRODUCTION

Ambulatory electrocardiography (Holter monitoring) has been used for over 30 years in
people to assess cardiac arrhythmias, effectiveness of antiarrhythmic thecapynic ST
segment changes, and other parameters over prolonged periods of time (e.g., 24 to 72 hours)
and during normal daily activities. Holter monitoring allows more accurate evaluation of
antiarrhythmic drug effectiveness than routine, intermitteleicteocardiograms (ECGs)
because arrhythmia frequency naturally fluctuates widely over (Btesfer et al. 1980,
Kennedy 1992, Zipes 1997). In veterinary clinical practice, Holter monitoring has been used
most frequently in dogs, often during evaluation $yncope or episodic weakness, but also

for detecting intermittent arrhythmias, assessing response to antiarrhythmic drug therapy, and
screening for subclinical cardiomyopathy of Boxers and Doberman Pinschers (Calvert 1991,
Calvert 1995, Goodwin, Cattirny995, Goodwin et al. 1992, Moise, DeFrancesco 1995, Rush,
Keene 1989)since routine ECGs, detects frequent arrhythmias, but may have limited
sensitivity in dogs with infrequent or intermittent arrhythmias, as they reflect only a very
short period of dayMarino et al., 1994).

Holter examinations are not as readily available to the veterinarian, and are more expensive
and time consuming to perform than routine ECGs. Routine ECG, however, reflect electrical
activity of the heart only for a very short periofitime that might not be objective enough for
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evaluation of heart rate variability and arrhythmia detection overtzo4 period. One study

in Boxer dogs showed that a routine ECG is specific, but not sensitive enough for screening
purposes and therapeuevaluations in mature Boxers with ventricular arrhythmic disease
(Meurs et al., 2001). One study by G. Wess et al. (2010) investigates ability-ofiraute
electrocardiography for predicting arrhythmias in Doberman Pinschers with cardiomyopathy
in comprison with a 24hour ambulatory ECG. However, no large study exists evaluating the
use of a physical examination, routine ECG and comparing the results to the Holter
recordings for assessing heart rate variability in Doberman Pinschers (Goodwin, Cattiny,
1995). Heart rate (HR) is modulated by the combined effects of the sympathetic and
parasympathetic nervous systems. Therefore, measurement of changes in HR over time (heart
rate variability or HRV) provides information about autonomic functioning. HRV e

used to identify highiisk people, understand the autonomic components of different disorders
and to evaluate the effect of different interventions, etc. (Stein, Pu, 2012).

The aim of this study was to evaluate and compare main heart rate parametavsally
healthy Doberman Pinschers, obtained during physical examination, routine ECGlaout 24
Holter monitoring.

MATERIALS AND METHODS

11 clinically healthy, clierbwned Doberman pincher dogs (7 female, 4 male, mean age 4
years, range 1 8 years) were used in this study. Examination of each dog included physical,
routine ECG and a 2Mour ambulatory ECG (Holter) examination.

Physical examination.Mean heart rate and presence or absence of arrhythmias was detected
by cardiac auscultation andlpe palpation oa. femoralis.

Routine ECG. Dogs were positioned in right lateral recumbency. ECG was performed
according to standard technique with 4 limb electrodes placed proximal to the elbows and
over the stiflesred for right arm, black for rightl, yellow for left arm, green for left leg).
Electrical activity was recorded for 5 minutes, with achannel ECG machine ST@8 SD.6

leads (I, II, lll, aVR, aVL, aVF) were obtaineHor current study only data registered with Il
lead were used.

Holter Examination. A 24-hour, 2 channel ECG recording system Televet 100 (@ith

vectors, I, 1l, lll, aVR, aVL, aVFwas used. Holter ECG was performed immediately after
performing the irhospital ECG. Each dog was released from the hospital to allow for
monitar i ng of the dogds electrical activity 1in

constraints, all recordings could not be started at the same time of day.

The Holter recording system weighed about 0.5 kg. Four electrodes provided 2 recording
channelsand a ground. The recorder (Televet 100) was directly attached to each dog as
described below. Hair at the electrode sites was clipped and skin was cleansed with alcohol
and dried afterwards with dry swab. Adhesive electrodes were attached to the pagpared
yellow i at the level of base of heart, third left intercostal space, greerth left intercostal

space in the costochondral junction location, red over the apex beat on the right side, black on
the sternum. The lead wires were then snapped otheoelectrodes. During electrode
attachment, lead wires were directed dorsally. Adhesive elastic bandage was wrapped around
the chest to secure electrodes and to protect lead wires and recorder. Holter recordings were
reviewed and analyzed by the authData evaluated included hourly and-2dur summaries

of average heart rate, minimum and maximum sink® iRtervals, heart rhythm, total count

of ectopic complexes.

Results were analyzed statistically by Microsoft Excel 2010 and IBM SPSS 20. Mean values
and standard deviation were calculated. Paired samplestTwas used for assessment of
mean values.
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RESULTS AND DISCUSION

A total of 33 examinations, including physical examination, routine ECG and Holter
examination, were performed on 11 clinically leglDoberman Pinschers.

All Doberman Pinschers used in this study had sinus rhythm and respiratory arrhythmia
during rest periods in the ECG recordings obtained. There was a significant difference
between average heart rates obtained with three differetitods. Mean heart rates obtained
with routine ECG, were significantly higher (p<0.001) than those recorded using Holter
monitoring. Results of the physical examination were not statistically significantly different
from Holter monitoring results (Fig 1.Mean heart rates obtained with Holter monitoring are
lower due to the fact that Holter monitoring reflects average results obtained from longest
period of time, including periods of sleep, awake and exercise. Reason for higher values of
mean heart ratebtained during routine ECG is that most likely ECG procedure causes more
stress in dogs rather than physical examination, and stress in known to be one of the main
reasons for elevation of heart rate.
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Figurel.Compari son of t he h e)abtanedrdaringephysicale an NS D)
examination (1), routine EGG (2) and Holter monitoring (3)

Average heart rates of dogs vary every hour (Fig.2). Noticeably lower heart rate in all dogs
can be observed in the time period between 23:00 and 05:00 in the moroniyy his

period mean heart rate did not exceed 120 bpm in any dog. There are no remarkable periods
of high heart rate. Heart rate variability over 24h period using Holter monitoring is shown in
Fig 2. Several studies in humans sho@nd of minimum heanmates from 2 am to 5 am when

the subjects were asleep, while the maximum heart rates trends were found during 1pm to
4pm (awake period)n humanspoth the minimum and the maximum heart rates during the
wake period are significantly higher than the hegate values during sleep. These
observations in humans reflect the increased parasympathetic and decreased sympathetic tone
during sleep (Alan et al. 1982, Bleifer et al. 1980, Brodsky et al. 1977, Sabotka et alli981).
dogs, however, it is difficulta define real time and duration of sleep, as it is based only on
ownerso6 evidence.
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Figure 2. Heart rate variability of 11 dogs over 24hour period using Holter monitoring.
Orange line indicatesmean heart rate of all dogs

Minimum RR intervals rangeddm 0.22sec to 0.31sec with an average of 0.26sec. Maximum
sinus RR intervals ranged from 0.93sec to 2.5sec with an average of 1.53 sec. Fig 3. lllustrate
minimum and maximum sinus RR intervals (sec) of each dog in-fzo@# period. It was
observed that mimum sinus RR interval was similar in all dogs, but there was a range in
amplitude between maximum sinus RR intervals of all dogs.
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Figure3. Minimum and maximum sinus RR intervals (sec)f each dog in a 24our
period

Interestingly no ventricular presture complexes (VPCs) were found during routine ECG
examination, while all dogs had at least one VPC ovend@4# period (Table 1.) The amount
of VPCs ranged from 1 to 35, (mean 11). Fewer than 50 VPCs/24 hours are considered
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normal in Doberman PincherStudy by G. Wess et al. (2010) showed a low sensitivity but

high specificity of a Eminute ECG to predict 4100 VPCs/24 hours, if at least 1 VPC is
detected within 5 minutes. The absence of VPCs in tmnbite ECG should not lead to the
assumption that thdog is healthy, because false negative cases were found in 35.8% of the
examinations. A Sninute ECG cannot replace a-Bdur ECG examination for the purpose of
detecting the occult phase of DCM in Doberman Pinschers and the absence of VPGs on a 5
minuteECG does not preclude the occurrence of VPCs during the rest of the day (Wess et al.
2010) . Current study shows that routine ECG
rhythm over a 24our period, and identification of abnormalities may be entirgligental.

Table 1
Total number of ventricular premature complexes (VPCs) during routine ECG and 24
hour Holter examination

Case Nr. 1
Number ofl 0
VPCs  during
routine ECG

Number of| 6 8 1 15 |7 18 |2 4 19 |35 |6
VPCs  during
24i hour Holter
examination

4
0

10 |11
0 (0

o|w

5
0

o |
o|©

6 7
0 0

oI

CONCLUSIONS

1. Physical examination method for evaluation of mean heart rate in dogs is more
objective as compared to routine ECG.

2. Mean heart rates obtained with routine ECG, were significantly higher (p<0.001) than
heat rate obtained during physical examination and recorded using Holter monitoring.
Presumably routine ECG procedure causes more stress in dogs since they are positioned
in a forced lateral recumbency.

3. Noticeably lower heart rate in all dogs can be obgkimethe time period between
23:00 and 05:00 in the morning. During this period mean heart rate did not exceed 120
bpm in any dog.

4. Respiratory sinus arrhythmia was observed in all dogs.

5. There is a wide range in amplitude between maximum sinus RR intefvalsdogs
and consequently heart rate is very variable.

6. Routine ECG is an inapplicable method for detecting small number of ventricular
premature complexes (VPCSs).

7. Data obtained during this study illustrate normal cardio rhythmic functions in healthy
adult Doberman Pinchers, and may be used as a comparative measure in analyzing the
rhythm disturbances in patients with cardiac or-nardiac problems.
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SUMMARY

One of the maimeasonglogsare going lame is aranial cruciateligamentrupture (CQR),
leading tothe tibiofemoral joint instabilityJohnstoretal., 2001).There isareason tdelieve
that the CCLR is a consequence of immunemediated polyarthritis
Recently, many scientists havefocused onbiomarker researcheswhich can provide
informationaboutchangedn the jointsand efficiently monitorthe progress othe disease
when treatment is started@his is particularlyimportant forinvestigatingthe diagnosticof
OA. The development of degeneratipmcess can bprevented by the elgrtakennecessary
measuresAlthough there are explored amidscribedsomeof osteoarthritisbiomarkers to
date, non®f themis in usein clinical practicTobiasetal., 2012)

The aimwas to evaluate changes in tb@ninesynovial fluid physicalpropertiesand cells
guantity andcomposition, wherthe @anial cruciateligamentrupture has beediagnosed|t
was alsoinvestigatedthe concentration of biomarkelSRP and COMP in plasmaand
synovialfluid by the aanial cruciateligamentrupture andy clinically healthydogs In total
there were35 dogstested twentyfive with CCLR andtenhealthydogs from control group
By researched groum caninesynovialfluid there werefound neutrophil andmononuclear
cells morethan usuakhouldbe. In synovial fluid there werefound a small amount afed
blood cells,althoughthey are generallyabsent fromsynovial fluid. The studyhas been
informative andhas confirmed thessumptiorthat in mostcases theCCLR is a secondary
diseasecaused byimmunemediatedpolyarthritis (IMP) Studies of lmmarkersCRP and
COMP from plasmaandsynovialfluid showed that by theranial cruciateligamentrupture
the concentration of biomarkensas significantly increasedcomparedwith the results
obtained from theontrolgroup samples

The aim of ar study was to show thenportance of thaeynovialfluid composition and cells
analysisby joint diseasaliagnosticsand to promote the use lbfomarkersn clinical practice.
KEY WORDS: dogs,synovialfluid indicators,cranial cruciateligamentrupture biomarkers
CRPand COMP

INTRODUCTION

The aanial cruciateligamentrupture giveshe tibiofemoral joininstability. This isone of the
main causes oflogslamenesgJohnsoret al., 2001).Therefore, researchefgcuses orthe
ligamentrupturecauses andonsequencedt is considered thahejoint instability allowsthe
development o$econdaryoint pathology- osteoarthritifJohnsoretal., 2001).Osteoarthritis
(OA) is a conditionwhere thearticular cartilageis beingdamagd and this isresulting pain,
swelling, joint function limitations It is known that20 percentmiddle-ageddogs and90
percentolder dogsare suffering fromOA. In the human populatiothis percentage isven
higher(Venableetal., 2008).

Some authorsnaintain thatosteoarthritisis a secondargiseaseafter CCLR, other authors
propose thaCCLR is a consequence aihmunemediatedpolyarthritis (IMP) The immune
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mediatedarthritis can be indentifiedonly by synovial fluid cells quantitychanges, making
synovialfluid cellsanalysigViliers etal., 2005).

Recently, there is very oftesiagnosedhe aanial cruciateligamentrupture by the dogBy
most patientsarthrotomyrevealsdistinct articular cartilagedefects,typical to OA. It was
observedlsothatvery often after a certairperiod of time the problenwill recur in another
limb. Becauseover the yearsthis problemtakes ona hugescale scientistsare interested in
finding a way to provide early diagnosis othangesin the joints and preventtheir
development When OA of the joint is diagnosed, degeneratiyrocessesbecome
unstoppableTherefore there is only onavay left - to treatsymptomatic byinhibiting pain.
This makesconcerngo the hostbecause it ha® be regularlyfed in drugs,the dodgs quality
of life is getting worseactivity is limited. The problemis that there is often failed to
eliminate thesensatiorof pain completelyandthe rest ofthe life a dogs sufferingpain of
some degree, whidb increasingvith age

The syovial fluid physical properties tests of colpturbidity, viscosity provide valuable
information Turbid synovial fluid occurs byinflammatory joint diseaseqFossumet al.,
2007).The reducediscosity of thesynovialfluid indicatesa decrease ithe mncentration of
hyaluronicacid(Slattery, 1995).

Under normalonditions,synovialfluid is not curdling,however by patients withsynovitis
the blood clotsare formatting(Cohenet al., 1975). The results of thesynovial fluid cells
researchand evaluabn of the cells quantity can be dividethto several groups:
corresponding to thewormal range, theypical for osteoarthritis rheumatoid infectious
arthritis,immunemediatedpolyarthritis

Synovial fluid test can providemore accurate informatioabou the pathology. Research
includes microscopic evaluation, cell researchoacteriologicaland serological analysis.
Results by havingepticarthritismay significantly differ from the norr(Brunberg, 2001).
The diagnosis ofoint diseaseonly from synovid fluid test is not possibleHowever, the
study results helpto choose theappropriateadditional analysisFor example, atranial
cruciateligamentrupture by a lackof joint fluid teststhe primaryreason immunemediated
polyarthritis mayemain unétected

Bi o ma rgkatis te donveyinformation on the physiologicadnd pathologicalstate of
certain tissues anargans Biomarkerscanbe used t@chieveseveralgoals

1. as a diagnostitool for the diseaser pathologicalconditionidentification

2. as atool for determining thestage of diseasend helpingo classify thelisease.

3. as an indicatoof diseasgrognosis

4. for monitoring of the clinical response toprevious surgical intervention or medical
treatmen{Tobiasetal.,2012)

The most commonly biomarkers astudiedfrom serumand plasmaHowever, it maybe
measuredrom differentbody fluids- urine, saliva,synovialfluid, tears cerebrospinafluid,
sampledrom biopsiegTobiasetal., 2012)

For the lasthreedecadesnany stulieshave beeronductedn order todiscover thevays of
early diagnosis ofOA, monitoring the progress ofhe diseaseThe detectionof cartilage
defectsin the earlystage ofosteochondritiss the aimed result fodiagnosti¢ prognosticand
therapeutic perspectives.Currently, diagnostic methodssuch as arthroscopy magnetic
resonance, are expensiganonly be applied tohe animalin the generahnesthetistateand
display the resultenly when a bigarea ofthe articularcartilageis injuredor the cartilage
fibrillation occurred(Tobiasetal. 2012)

In our study therevere analyzetivo keybiomarkers COMP and CRPCOMP - pentametric
non-collagenouglycoprotein- is an integralpart ofthe articularcatilage COMP s required
for the normalfunction, developmentstructure ofthe matrix ofarticular cartilage A large
amount ofCOMP s found inarticularcartilage a small amountin synovialfluid (Tobiaset
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al., 2012) In the earlystageof OA metabdically active cartilagebeginsto decomposeA
numberof processes thatim to correct thedefectsassociatedvith an increase@mount of
COMP in synovialfluid are proceedingn articular cartilage In later stagesof OA the
cartilagebecomes lesmetabdically active amount of COMP reduceqTobiaset al., 2012)
Up to date there have bedew researches order to assedhe concentration c€OMP in
d o g syriovial fluid. Several studiesconducted with experimentatianine OA models
confirmedthe impotance ofthe COMP markeandthe connectionvith cartilageimpairment
(Tobiasetal.,2012)

CRP is a protein produced by the liverlts concentration is increaseith the caseof
inflammationor the healthytissues injury The main benefibbtained from te measurement
of CRP concentrations to assess theystemicinflammatory activity Also, it is useful to
verify the effectiveness othe treatment- by CRP concentratiommeasurement before
treatmentduring it andafter Pauletal, 2011).

To date the matoring of canineimmunemediatedpolyarthritistreatmentwith steroidshas
beenbased orthe monitoring ofclinical symptoms Danishresearchers decided tse CRP
biomarkers forthe assessment afflammatory activityafter initiation of treatmentwvith
steroids It was found thatCRP is an objectivebiomarker helping accuratelyassess the
inflammatoryprocesses occurring the joints(KjelgaardHanseretal., 2006).

The aimof the studyis to performjoint fluid testsfor dogs,which have beediagnosedvith
the aganialcruciateligamentrupture and surgical treatment was employed.

The objectives of the studyo evaluate the@hysicalproperties ofsynovialfluid in two dog
groups- control andr e s e a-rtoccbhndpare the resultsfo analyze synoviafluid cells
changes in the canine contrahdr e s e agroops d evaluatethe CRPand COMP
biomarkersnumber in bloodlasmaand synovial fluid in the canine contrchndr e sear c h 6 s
groups

MATERIALS AND METHODS

Work carried out in2012 - 2014 in Lithuanian University of Health Scienced.UHS)
VeterinaryAcademy,dr. Leonask r i a u s gmali ahimaklinic and Evalda®i r i naus k a:
private small animabeterinaryclinic (Kaunaddistrict).

Testeddogs were examinedand treatedfor hind limb lamenessby the canial cruciate
ligamentrupture.All of thesedogssuffered from jont instability caused by m@nial cruciate
ligament rupture (CCLR) The patients werédreatedsurgically (with DeAngelis method),
using the lateral parapatellar arthrotomy amtracapsulajoint stabilization by implanting an
artificial ligament During he operationthe degreeof manifestationof osteoarthritis was
estimated

The controlgroup consisted oflogsbroughtto veterinaryclinics for targetsterilizationor
castrationoperationsSu r v ey o f ownesand atmopesiéstudy did not reveal any
orthopediadiseases.

Investigationalarthrocentesisor testeddogswas performedn general anesthesifllowing
asepsisantisepsisequirementsheforestartingjoint arthrotomysurgery.

Physical properties othe resulting synoviafluid were evaluaté - the color viscosity,
turbidity, mucinousclot formation After the assessment of physiqaiopertiesthe sample
residue was sent to thmedicalclinic of the LUHS Medical Academy Laboratofgr cells
research.

Research of synovidl | ui d 0 s propeltigssSynowaal fluid color wasdetermined by
visual assessment afynovial fluid takenwithout additives.Viscosity of thesynovial fluid
was assessdil placinga dropon the thumb, puttingdicating finger on itslowly separating
the fingers andmornitoring generated string8akeret al, 2000). Synovial fluid was divided
to: the low-viscous, when there were stringsor the stringswere upto 1cmlong, medium
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viscosity - the string length was Icm to2 cm, andviscous- the strings longethan2 cm
Synovialf | ui d 6 s wat detebminediistially, dividing the synovialfluid to clear or
turbid.

C e | husnber and composition research methodSor analysis of € | Indnsber and
composition synovial fluidvas takento a vacuumtube with anticoagulantKk2EDTA. The
samplewas stored in vacuumube withK2EDTA salt at roomtemperature52 5 UC)
studies have beewgarried outat least30 minutesand no longer than 2 hours from
arthrocentesis operation

The total number ofvhite blood cells anded bloodcellswas calculatedising amicroscope,
in disposableplastic countingchamberd=AST-READ, using acetiacid dye solution which
has beerpoured on synovial fluido visualize leukocytesand assesgheir total amount.
Leukocytesaredifferentiatedby looking throughmicroscope to synovidluid smear A drop
of synovialfluid wastaken with a Pasteynipette andspreadon a slide withinl-2 cm? area in
order to prepare the sme&mearwas driedat room temperatur¢henfixed and stainedising
HEMACOLOR paintset. After dyeing anddrying, leukocytesdifferentiationwas performed
usingthe OlympusCX41 microscopgOlympusJapan).

Biomarkers CRP and COMP research methodsCRP concentratiorwas analyzed using
reagentskits of Dog C-ReactiveProtein (CRP) ELSA test kit (Life Diagnostics; USA).
COMP concentrationwas analyzed using reageritgs of Canine Cartilage Oligomeric
protein (COMP) ELISAKIt (TSZELISA;USA). Investigations were carried ot accordance
with themanufacturer's instructions.

Statistcal dataanalysis The survey datavere estimated using h e sttRtical packagdn
order to analyzelatathe arithmetic meang X ), their bias(my), trusted interval¢PI) of tested
dogs () properties wereevaluated The reliability of control and test groups arithmetic
me a miiesencewasdetermined by-test. The Pearsorcorrelationwasestimated to assess
linear links elasticity betweenthe quantitativevariables. Categoricalariablesinfluence to
normally divided quantitativepropertieswas investigated byhe method of dispersive
analysislANOVA) . Nonparametridrequency tablegvere analyzed usingisherandc 2ests.
Data were considered asissticallyreliable, wherp 00.05

RESULTS

By the evaluatiorof joint fluid color from thepatients,diagnosed wittCCLR, synovialfluid

samplesvasfoundthat most were dahe gray-yellow color = 17), a bit less of theink (n =

5) and redn = 3) colorsamplesfigure 1.).

Of thesepatientssynovial fluid sampleswere obtainedmainly nonviscoussynovial fluid

samplesri = 21).

Mucin clot testis directly dependent oquality and quantity of the hyaluroniacid in the
synovial fluid. After mucin clot test from synovial fluid samples of thepatientswith the
cranialcruciateligamert rupture following results were obtaineducin clothadformed(n =

4), had notformed (n = 21). All synovial fluid samplesfrom which a mucin clot hadnot
formed,were nonviscous.The datgpresented in Figure. 2
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Figure 1 The joint fluid color from the patients, diagnosed withthe aanial cruciate
ligament rupture, samples.
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Figure 2 Viscosity study from patients, diagnosed withthe aanial cruciate ligament
rupture, samples.

All dogs with the aanial cruciateligamentrupturelimped For this reasorthe ownergurned
to veterinaryclinics.

In all cases synovialluid from the joints of control group dogs wagf grayyellow color,
medium viscosityclear andormedmucin clot.

In assessinghe results it was foundthat from synovial fluid sanples of the patients
diagnosed withthe aanial cruciate ligament rupture were obtainedmore than twice the
numberof leukocytesas comparedith the samplefrom the control groupRigure 3.).
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Figure 3 The total leukocytes numberin synovial fluid samples of the controlgroup and
the patients with CCLR.

A small amount okrythrocytesvasfound inthe control group samplesFrom synovialfluid
samples of patients diagnosed witte aanial cruciateligamentrupture total erythrocytes
numberwas morghan20 timeshigher Figure 4.).
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Figure 4 The total erythrocytes numberin synovial fluid samples of the controlgroup
and the patients with CCLR.

Neutrophil levelfrom samples othe patients withthe @anial cruciateligamentrupture was
13 percen higherthan in the controbgroup samplesMononuclearamountwas 12 percent
largerin group of the patientwith the aanial cruciateligamentrupturecomparedwith the
resultsobtained from theontrolgroupsamplesfigure 5.).
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Figure 5 Neutrophil and mononuclearcells amountin the control group andthe patients

with CCLR.

In reference to mononuclear and neutrogbitel changes,synovial fluid sampleswere
dividedinto threegroups: normal, specific tdIMP andspecific toOA.

All synovial fluid samplesfrom the control groupnvere normal. The resultsof the patients
diagnosed wittthe ganial cruciateligamentrupturewere various:the most werespecific to
NIMP (n = 11), the same numbepecific toOA (n = 7) andnormal(n = 7). The ratingis

givenin Figure 6

12

10

NIMP

0A normal

Figure 6 The assessmenbf synovial fluid cellschanges ingroup of the patients with

CCLR.

Unstablgoint of all of the mentionedogswho have beediagnosed withthe aganial cruciate
ligamentrupturewastreatedsurgicallywith DeAngelimethodperforming lateral parapatellar
arthrotomy ancdextracapsulajoint stabilization by implanting an artificidigament(Figure

7).
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Figure 7 Lateral parapatellar arthrotomy of the knee joint.

Synovial fluid and bloodplasma biomarker€RP testswere analyzed inthe canine control
andstudygroups.lt was foundthat theamountof CRPfrom synovialfluid and bloodplasma
samples ofhe aanial cruciateligamentrupturegroupwashigherthan from thecontrol group
(Figure 8.).

CRP from plasma (ug/ml)

M patients with CCLR

B control group

. . .895
CRP from synovial fluid

(pg/ml)

0 02 04 06 08 1 1.2

Figure 8 Biomarker CRP levelfrom synovialfluid and blood plasmasamples of the
control and the patients withthe cranial cruciate ligament rupture groups.

COMP biomarkerfrom synovialfluid andblood plasma studies in theontrolandthe aanial

cruciateligamen rupturegroupsshowedthat higherCOMP amountwas fromsynovialfluid
and blood plasmasamplesof the canial cruciate ligamentupture group comparedto the
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resultsobtainedfrom synovialfluid andblood plasmasamplesof the control grougFigure

9.).

COMP from plasma (ng/ml)

COMP from synovial fluid
(ng/ml)

1.623

295

M patients with CCLR

m control group

Figure 9 Biomarker COMP level from synovial fluid and blood plasmasamples of the
control and the patients withthe aanial cruciate ligament rupture groups.

Our researchresults showed that the tests of th#hysical properties,cells numberand
composition, biomarkers ofsynovialfluid provide a lot of informationanalyzingthe causes
and consequences ddmenessin reference to the research result® cansaythat a lot of
information about inflammation extent, articulacartilage damage can bebtained from

biomarkerstudies

CONCLUSIONS

1. It was assessed, that 68 percentjaft fluid samples from dogs witthe canial
cruciateligamentrupturewere ofthe gray-yellow color, 20 percent of theink and 12

percent of the red.

2. 84 percent of synoviafluid samples fromthe joints of patientswho have been
diagnosed withCCLR were norviscous,12 percent- medium viscous4 percent-
viscous Mucin clot testin 84 percent ofsamplesvasnegative,n 16 percent sampleis

positive,all samplesvereclea.

3. Comparedwith the synovialfluid samples of the contragjroup, in samples of the
patients withorthopedicdiseasesvere evaluatedwice as higheukocytes(WBC) and
almost20 timeshighererythrocytegRBC) level.

4.  Mononuclearcells countfrom thetestedpatientg r o wsynévalfluid samplesvas12
percenthigher, andthe neutrophil counfi3 percenthigher comparedto the control

group.
5.  Neutrophil and mononuclearc e | | s

count

i n t he

c awns n e

within the mark in 44 percentf cases of testegatients grouphese cell€orresponded
to changesspecific to nonerosiveimmunemediated arthritis, 2&ercent- changes
specific toosteoarthritisand 28percentwerewithin the mark.
6. Bi o ma r GRe tedek was higher in blood plasma, but noin synovial fluid.
Bi o ma r GR® dedet in bloodhlasmaand synovial fluid samples otestedpatients
group was almosttwice as high asompared tothe correspondingamplesof the

control group
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7. Bi o ma rCOMR léved wastwice higher in blood plasmdn synovialfluid samples
of the control grouand testegatients this markewassimilar, buti t Iével in blood
plasmawas higheof testedgroup patientsamples.
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SLAUCAMO GOVJU GERMENnA KONDOQCI JAS, D.
Pl ENA PRODUKTI VI TUTES SAKARQOBU AN

DAIRY COWS BODY CONDITION SCORE, LIVE WEIGHT AND
MILK YIELD RELATIONSHIPS

Solvita Petrovska Daina Jonkus

LLU Lauksaimniecobas f ak udreofltUk latvjaat vi j a; Fac
solvitapetrovska@inbox.lv

ABSTRACT

Live weight and body condition score are important factors who affected milk quantity and
guality. Body condition score affected changes of live weilglis important in early lactation

stage (until 120 lactation day). Research place was LUA Study and Research farm
6Vecauceb. Data were collected from 16 pri mi
to 2013 May 2014. Body condition score of priamipus was equal ins%1 2" and 3¢

recordings (2.72 points), but lower body condition score in multiparous wasracarding

(2.69 points). Live weight of primiparous was lower iif &cording (601 kg), but highest

live weight was in multiparous grpun all recordings. Significantly highest milk yield and

energy corrected milk were in multiparous group in all recordings. Milk yield of multiparous
highestwasin®r ecording (49.2 N 1.49 kg), but ener
highest wa in ®'r ecording (46.4 N 1.70 kg). Fat cCo
multiparous group inkr ecording (4.62 N 0. 16 %; p<0.05) .
body condition score at calving and energy corrected milk yield per 100 kg live weaght w
negative in both research groups, exceprekcording in multiparous and"®recording in
primiparous group, when correlation was positive.

KEY WORDS: live weight, body condition score, milk yield

IEVADS

Sl aucamo govju piena produktivitOti i et ekml
ragoganas efektivitUti. KatrUO saimniecobU v
faktorus var i edal gt genUtiskajossuhi wiidlesg
Govs IaktUC|Ju ir vUl ams sadal gt peri_odos,
anal i zUt notlekogUs pi ena produktlvitUtes iz
amera@n dedUNas pUc atnegaanUpser|TouJIduJN(aIpankurLacm
| akt Uci j asv Wi emeaspUjgowz sse mt pietiekami daudz
nepieciegamo energiju. Tros nedUNas pUc at

samazinW85mwar ka6 atstUjp iakelKwijas pospmik G

TrikstogU energija tiek ,&e_mta no dzovnieka
tauku rezerves (Borneat al.,2 0 1 3) . Prec@gzUko informUciju pa
novUrtUjot pagu &kx¢wWriigls, ljao kgovgmainUs
dzQvnesrame Aa kondg¢cija ir vizuUls faktors, |
pUrUk vUja vai uzkrUjusi neYralovékmUasr § ap
produkti vitUt i r Btaufekbiela2006t Ut i ( Schr ode

Ger meAa kondogcijas un dzgQgvmasas izrrmfal.,&y amp
2007). AugstragogUm govom ir paaugstinUts v
konddauodzgwmasass L@acdchai deott,o kvaarvencolvklor | akt Uci j
dz(gvmasas zudumi . Tikai sabalansUta UdinUOgan
sekas (Watheet al., 2007 a) . ApmUram | 9gdz 15. l akt Uci
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i ztr 1 kuma paliellknothdaqncUSJa'I‘[aulruplgwearntseaﬁrraaunUt
dienai (Blocket al.,2001) . Lodz ar to |l aktUcijas sUkur
turpmUko | aktUcijas norisi.

PUt gj uma mUrgis bija vUrtUt slaucasewkugovij u ¢
un piena sastUva sakarobu |l aktUcijas sUkuma

MATERI| N BIETODIKA

PUtdojuma vieta bija LLU MPS 6Vecauceo. Dat i,
Hol gt einas melnraibUs un piena ggiltabu HivudbC
gr upplisr mpi enes (n=16) un vecUko | aktUciju go
2013. gada oktobra |1 §dz 2014. gada mai j am.

slauktas trogs reizes dlenlararpliBn@gunmallsryter

kura sastUvUja no kukurlzas skUbbargbas, z
spraukumi em, rapgu raugi em, Ssoj as Sspraukum
papil dbargbas Biotin Pl us.

Dat i par_slauegmo pgevuau prlonhUkt|V|tUt| ie_th
centra pUrraudzgba rezul t Uti em. PirmO pOrr

| akt Ucijas dienOU, otrU kontrole 49 N 0.90 | a

betcetut 0 kontrole 111 N 0.87 | aktUcijas diend0U.

Somati skUs ¢ginas pUrrUginUtas standartizUt aj
Powell, 1993):
SCS=log(Somatic cell count/100000)+3 (1)

EnergUtiski korigUtais pi en(Sarciad#&.R006)apr Ugi nUt

EKP = izslaukums, kg T ((O )
olbaltumvielu saturs,%) + 0.7832)/3.140

Dzgvmasa un germe/ia kondgcija noteikta govaor
kontrol e. ngvmalsLaIunonnUarllketnatuar VEpEeot krTgu
Barojums vUrtUts vizuU1TvU0j5a,p umika twin kskiiset|UamsU z(e
tauku rezerves). )

Datu apstrUdei izmantota SPSS 19.0 Ilietojur
grupu nvirdd®jgiteldj i em un to standart kNI dUOm. 1 zs
bT_tiskUs atggirobas pirmpienUm un vecUku I
pUrraudzgbas kontro+tldz$trmot(ep|<|0t60§5).|eraekratrapjbcat
unerme Aa kondogcijas v Ur tP&hrsonmu k oroe lel kit jsa sa rk o

pal gdzQgbu.

REZULTUOTI UN DI SKUSI JA

GermeAa kond@cijas izmai Aas atspoguNo zemUda
taukus sl Unim malnUsmlgeam@Adz@vonmaisgasjlazma'la,é
kondocijas, gan dzovmasas izmai Aas atst 0] ie
vesel Qbatal2Ber6r)y Atnesoties_ V|dea|s der meAa
un vecUku Iakt_chunuaagggTDmUs blatitsi ecogi 2.7
kondgcijas zemUkU vUrtogba tika novUrota pirn
punktus, bet vecUko | at Jciju govogm 2.69 pun
nUOkamaj UsaktpenbobKs palielinUjUs. PlrmpienUn
otrajU un tregajU kontrolU bija vienUda (2.7
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palielinOjUs ceturtajU0 kontrolU (2.73apunkt i

kondogci j ai j OblTt no 2.75 l dz 3.00 punktiem.

75 |l akt Ucijas dienai, d&ald@lO)J sasnidz 2.60 p

1. at G®krsmelAa kondocijas izmaiAas | aktUOcija
| a kiju govis

Figurel.Changes of body condition score in ear/|
multiparous

VecUko Il aktUciju govgm atnesoties dzgovmasa ¢

(609 kg). Aro pUrUjUs |eecUOkodtakméysas ukagot

l'iel Uka dzgvmasa kU pirmpienUm. VecUko | akt:

kontrolU (622 kg). TregajU kontrol U govju vi

jau sasniedza 652 kg. o )
PirmUs lgaokvtdUnc i Zj ea _UkU dzogvmasa bija pirmajU

sasniedza tregajU ko‘ntroIU (615 kag; 2 . att .
analizUtajUs kontrolUs nebija bitiskas.
SaskaAU ar citu Z|nUtn|ekulekaltl(jcj‘,lgijemrg(vadl
kllogramlem liel Oka, sal gdzinUjumU ar pirmpi
l ai kU, zemUk U dZvaasa citu zinUtnie&wu pUt g
| akt Uci j aseta.,2®bh.ai (Berry
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