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ABSTRACT 

Studies have been conducted to find out the effect of the feeding of calves (Bos Taurus) with 

Jeruslem artichoke (Helianthus tuberosus) concentrate produced in Latvia containing the 

prebiotic ï inulin and commercially-produced probiotic Enterococcus faecium. The study was 

performed on three groups of 4 animals each group - a control group, probiotic and prebiotic 

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

12 g of Jerusalem artichoke powder and probiotic group 0.25 g of Enterococcus faecium 

powder per day. After the experiment, we found out that the calves of the prebiotic and 

probiotic group had less cases of diarrhea than control. The average daily weight gain (control 

group 0.58Ñ0.07 kg, prebiotic group 0.74Ñ0.06 kg, probiotic group 0.75Ñ0.03 kg) and the total 

average weight gain (control group 32.2Ñ5.46 kg, prebiotic group 41.2Ñ3.38 kg, probiotic 

group 42.0Ñ1.42 kg) during 56 test days was significantly higher (p<0.05) than for the control 

animals. We concluded that the use of probiotic (Enterococcus faecium) and prebiotic 

(Jeruslem artichoke) when fed to the calves generally gives positive impact on the 

development and growth of the calves, improves the status of the gastrointestinal tract and the 

morphometric indicators. 

KEY WORDS:  dairy calves, probiotic, inulin, prebiotic, weight growth 

 

IEVADS 

Piena lopkopǭbai attǭstoties, ikvienas saimniecǭbas ǭpaġnieks ir ieinteresǛts veselǭgǕku teǸu 

ieguvǛ, ǕtrǕkǕ dzǭvnieku attǭstǭbǕ un augġanǕ, ko nereti vǛlas panǕkt profilaktiski lietojot 

antibiotikas. PasaulǛ joprojǕm Ǹoti aktuǕla ir pret antibiotikǕm rezistentu mikrorganismu 

veidoġanǕs un ġo rezistento gǛnu pǕrnese, piemǛram ar pǕrtiku vai arǭ tieġa kontakta ceǸǕ no 

dzǭvnieka uz cilvǛku (Mathur, Singh, 2005). Kopġ 2006. gada 1. janvǕra Eiropas SavienǭbǕ 

antibiotiku lietoġana dzǭvnieku baroġanǕ, lai veicinǕtu dzǭvnieku dzǭvmasas pieaugumu, ir 

aizliegta (Verdonk, 2005). TǕpǛc ir svarǭgi atrast alternatǭvus lǭdzekǸus, kas paǕtrinǕtu 

dzǭvnieku ǵermeǺa masas pieaugumu un attǭstǭbu, uzlabotu veselǭbas stǕvokli, samazinǕtu 

saslimġanu, mirstǭbu un paaugstinǕtu raģǭgumu, nekaitǛjot dzǭvnieku un arǭ cilvǛku veselǭbai. 

ĠǕdi alternatǭvie lǭdzekǸie, kas varǛtu sniegt vǛlamo efektu, ir prebiotikas (Samanta, 2013) un 

probiotikas (Fey et al., 2000). Prebiotikas parasti tiek definǛtas kǕ polisaharǭdi vai 

oligosaharǭdi, kas netiek sagremoti gremoġanas kanǕlǕ un kurus savai augġanai un attǭstǭbai 

izmanto gremoġanas kanǕla labvǛlǭgǕ mikroflora, ierobeģojot tǕdu patogǛno mikroogragnismu 

kǕ Salmonella sp. vai Escherichia coli izplatǭġanos un uzlabojot saimnieka organisma 

veselǭbu (Patel, Goyal, 2012 ). To darbǭba galvenokǕrt notiek resnajǕs zarnǕs. Probiotikas ir 

dzǭvu, organismam draudzǭgu un labvǛlǭgu mikroorganismu barǭbas piedevas vai 

medikamenti, kas uzlabo zarnu mikroorganismu lǭdzsvaru saimnieka organismǕ (Cruywagen 

mailto:arne.astra@gmail.com
javascript:;
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et al., 1995), kuru darbǭba noris tievajǕs zarnǕs. VairǕki autori atzǭmǛ probiotiku pozitǭvo 

ietekmi uz dzǭvnieku imȊnsistǛmu, paaugstinot makrofǕgu darbǭbu, palielinot gan vispǕrǛjo 

(parasti IgG un IgM), gan specifisko zarnu antivielu veidoġanos (IgA), kǕ arǭ palielinot 

gamma interferonu lǭmeni (Cruywagen et al., 1995; Krehbiel et al., 2003; Jatkauskas, 

Vrotniekiene, 2010). 

IzpǛtǭts, ka prebiotika inulǭns ir brǭvi sastopams daģǕdos dǕrzeǺos un labǭbǕ (Van Loo et al., 

1995). Viens no ar inulǭnu bagǕtǕkajiem augiem ir topinambȊrs (Helianthus tuberosus), tǕpǛc 

to jau sen izmanto  rȊpnieciskai inulǭna ieguvei (Fleming et al., 1979). Ir vairǕki pǛtǭjumi, 

kuros parǕdǭta no topinambȊra iegȊta inulǭna izǛdinǕġanas ietekme uz vienkameras kuǺǥa 

dzǭvnieku un putnu augġanu un veselǭbas stǕvokli (Farnworth, 1992; Kleessen, 2003; 

Valdovska et al., 2012), taļu trȊkst kompleksu pǛtǭjumu par tǕ izǛdinǕġanas rezultǕtiem 

daudzkameru kuǺǥa dzǭvniekiem.  

TǕpǛc mȊsu pǛtǭjuma mǛrǵis bija noskaidrot LatvijǕ raģota topinambȊra koncentrǕta (inulǭns 

48.5 ï 50.1%) un komerciǕli raģotǕ prebiotiǵa Enterecoccus faecium izǛdinǕġanas ietekmi uz 

teǸu vispǕrǛjo veselǭbas stǕvokli, dzǭvmasas pieaugumu un gremoġanas kanǕla morfoloǥisko 

attǭstǭbu pirmajos ļetros dzǭves mǛneġos.  

 

MATERǔLS UN METODIKA  

PǛtǭjums tika veikts Bauskas novada saimniecǭbǕ ĂLielmeģotneò ziemas periodǕ no 2013. gada 

decembra lǭdz 2014. gada februǕrim. Visi ġajǕ saimniecǭbǕ dzimuġie teǸi pirmo 30 minȊġu laikǕ 

pǛc piedzimġanas saǺǛma 2 litrus pirmpienu, bet turpmǕkǕ mǛneġa laikǕ atkarǭbǕ no vecuma 

tiem izǛdinǕja pilnpienu lǭdz 6 litriem dienǕ. PǛtǭjuma grupǕs tika iekǸauti pǛc nejauġǭbas 

principa izvǛlǛti 12 klǭniski veseli vǭrieġu kǕrtas teǸi, kuri uzsǕkot pǛtǭjumu bija 23 +/- 5 dienas 

veci un to dzǭvmasa iekǸǕvǕs 50 kg +/- 5 kg robeģǕs. UzsǕkot pǛtǭjumu visiem teǸiem veicǕm 

vispǕrpieǺemto klǭnisko izmeklǛġanu: izmǛrǭjǕm sirdsdarbǭbas un elpoġanas frekvenci, 

ǵermeǺa temperatȊru, veicǕm fekǕlo masu novǛrtǛjumu un izvǛrtǛjǕm dzǭvnieka izturǛġanos 

un stǕvokli telpǕ. PǛtǭjums ilga 8 nedǛǸas jeb 56 dienas, tad tika veikta dzǭvnieku plǕnveida 

kauġana.  

Visu pǛtǭjuma laiku dzǭvniekus turǛjǕm ǕrǕ Latvijai raksturǭgos ziemas apstǕkǸos, kad gaisa 

temperatȊra vidǛji diennaktǭ bija no  +2.0 0C decembrǭ lǭdz -20.0 0C janvǕrǭ. TeǸi tika izvietoti 

daǸǛji slǛgtǕ nojumǛ ar pakaiġiem bagǕtǭgi kaisǭtos, individuǕlos sprostiǺos. SprostiǺi tika tǭrǭti 

manuǕli vienu reizi dienǕ. PǛtǭjuma laikǕ visi teǸi 2 reizes dienǕ tika baroti ar pilnpienu, 

katram dzǭvniekam vienǕ ǛdinǕġanas reizǛ izǛdinot lǭdz 3 litriem. Dzǭvniekiem visu diennakti 

bija brǭvi pieejams siens un divas nedǛǸas pǛc pǛtǭjuma uzsǕkġanas (sǕkot ar 6 nedǛǸu vecumu) 

arǭ spǛkbarǭba. SpǛkbarǭba tika sagatavota saimniecǭbǕ uz vietas un nesaturǛja augġanas 

stimulatorus vai antibiotikas.  

KopumǕ pǛtǭjumǕ iekǸǕvǕm 12 dzǭvniekus: 4 teǸi kontroles grupǕ, 4 teǸi prebiotiku grupǕ un 4 

teǸi probiotiku grupǕ. Katram prebiotiku grupas dzǭvniekam pie izǛdinǕmǕ piena tika 

pievienots 12 g speciǕli raģota topinambȊra miltu koncentrǕta, kurǕ prebiotika inulǭns 

sastǕdǭja vidǛji 50%. Probiotiku grupas dzǭvnieki papildus pie piena saǺǛma probiotiǵi 

Enterococcus faecium (2*109 CFU/g) 0.25 g/dnn. 

Visu pǛtǭjuma laiku katru dienu novǛrtǛjǕm teǸu veselǭbas stǕvokli, ǭpaġu uzmanǭbu pievǛrġot 

izkǕrnǭjumu konsistencei. Dzǭvnieku fekǕlijas tika novǛrtǛtas pǛc Larson un lǭdzautoru 

izveidotǕs baǸǸu skalas, kur 0 ballǛm novǛrtǛ stingras, sugai raksturǭgas konsistences fekǕlijas, 

ar 1 balli mǭkstas, ar 2 ballǛm ï ġǵidras fekǕlijas, bet ar 3 ballǛm ȊdeǺainas fekǕlijas (Larson 

et al., 1977).  

UzsǕkot pǛtǭjumu (teǸiem 4 nedǛǸu vecumǕ) un ik pǛc divǕm nedǛǸǕm (6., 8., 10., 12. nedǛǸu 

vecumǕ) dzǭvniekiem noteicǕm ǵermeǺa masu. KontrolsvǛrġanas laikǕ tika veikta arǭ 

vispǕrǛjǕ veselǭbas pǕrbaude, nosakot fizioloǥisko pamatrǕdǭtǕjus.  
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PǛc 56 dienǕm no pǛtǭjuma pirmǕs dienas, kad dzǭvnieki bija sasnieguġi 12 nedǛǸu vecumu, 

tika veikta teǸu plǕnveida kauġana. TȊliǺ pǛc teǸu kauġanas atdalǭjǕm ġǕdas gremoġanas kanǕla 

daǸas: spurekli, acekni, grǕmatnieku un glumienieku, tievǕs un resnǕs zarnas lǭdz anǕlajai 

atverei un noteicǕm: kopǛjo gremoġanas kanǕla svaru, spurekǸa un glumenieka svaru bez 

barǭbas masǕm.  

Lai veiktu datu analizǛġanu izmantojǕm MS Excel un R-Studio programmas. AprǛǵinǕjǕm 

visu grupu dzǭvniekiem noteikto rǕdǭtǕju vidǛjo aritmǛtisko un standartnovirzi, kǕ arǭ relatǭvo 

dzǭvmasas pieaugumu. Ġo rǕdǭtǕju atġǵirǭbu bȊtiskumu novǛrtǛjǕm ar T-testa palǭdzǭbu, kur p 

vǛrtǭbas zem 0.05 tika vǛrtǛta kǕ zemǕkǕ statistiski bȊtiskǕ atǵġirǭba. 

 

REZULTǔTI UN DISKUSIJA   
ĠajǕ pǛtǭjumǕ vǛlǛjǕmies noskaidrot LatvijǕ raģota topinambȊra koncentrǕta un probiotiǵa 

Enterococcus faecium izǛdinǕġanas ietekmi uz teǸu organismu. Parasti topinambȊra milti 

inulǭnu satur vidǛji 10 %, bet speciǕli izstrǕdǕta tehnoloǥija Ǹauj paaugstinǕt inulǭna daudzumu 

lǭdz 48.5% ï 50.1%, kas atvieglo tǕ pievienoġanu barǭbas lǭdzekǸiem (Fleming et al., 1979; 

Valdovska et al., 2012). RezultǕti liecina, ka visu grupu dzǭvniekiem elpoġanas, sirdsdarbǭbas 

un temperatȊras rǕdǭtǕji visumǕ iekǸǕvǕs normas robeģǕs. JǕuzsver, ka pǛtǭjums notika ziemas 

apstǕkǸos un dzǭvnieki tika turǛti laukǕ sprostiǺos, tǕtad apstǕkǸos, kad sals reizǛm sasniedza -

20 0C, taļu bez atseviġǵǕm sala radǭtǕm veselǭbas problǛmǕm (lokǕli, nelieli 2. pakǕpes 

apsaldǛjuma laukumi) bȊtiski veselǭbas traucǛjumi netika novǛroti un dzǭvnieki bija ġǵietami 

klǭniski veseli.   

SavstarpǛji salǭdzinot visu grupu rǕdǭtǕjus daģǕdu grupu dzǭvniekiem, konstatǛjǕm, ka 

ǵermeǺa temperatȊras rǕdǭtǕji gan prebiotiku (p<0.0017) grupas, gan probiotiku (p<0.0023) 

grupas dzǭvniekiem ir bȊtiski zemǕki nekǕ kontroles grupas dzǭvniekiem. SavukǕrt 

sirdsdarbǭbas un elpoġana rǕdǭtǕju vǛrtǭbas starp ġo grupu dzǭvniekiem bȊtiski neatġǵǭrǕs. 

VienǭgǕ reize, kad visiem dzǭvniekiem konstatǛjǕm sirdsdarbǭbas frekvences paǕtrinǕġanos 

virs normas augstǕkajǕm robeģǕm, bija teǸiem 12 nedǛǸu vecumǕ, veicot mǛrǭjumus kautuvǛ. 

Arǭ citi autori ir konstatǛjuġi bȊtisku sirdsdarbǭbas paǕtrinǕġanos teǸiem daģǕdǕs stresa 

situǕcijǕs (Westervelt et al., 1979; Mohr et al., 2002). 

MȊs interesǛja prebiotiǵa inulǭna un probitiǵa Enterococcus faecium izǛdinǕġanas ietekme uz 

teǸu gremoġanas kanǕla funkcionǕlo stǕvokli un veselǭbu. KǕ jau minǛjǕm, fekǕlo masu 

konsistenci visiem dzǭvniekiem novǛrtǛjǕm katru dienu, izmantojot 1-3 baǸǸu sistǛmu (Larson 

et al., 1977). Lai rezultǕti bȊtu uzskatǕmǕki, iegȊtos rezultǕtus apkopojǕm, izrǛǵinot vidǛjo 

baǸǸu vǛrtǭbu katras grupas dzǭvniekiem katrǕ nedǛǸǕ (2 att.).  

JǕatzǭmǛ, ka smagu, ȊdeǺainu diareju (novǛrtǛtu ar 3 ballǛm) dzǭvniekiem pǛtǭjuma laikǕ 

nenovǛrojǕm. PǛtǭjuma pirmajǕs nedǛǸǕs (5. un 6. postnatǕlǕs dzǭves nedǛǸǕ), fekǕlǕs masas 

teǸiem, vairumǕ gadǭjumu, bija gandrǭz mǭkstas vai mǭkstas, attiecǭgi kontroles grupai 

0.63Ñ0.48 balles, probiotiku grupai 0.63Ñ0.48 un prebiotiku grupai 0.50Ñ0.5 balles (1.attǛls). 

Tas nozǭmǛ, ka pǛc ġo prebiotiku un probiotiku izǛdinǕġanas dzǭvnieku gremoġanas kanǕla 

orgǕniem nav nepiecieġamas adaptǕcijas laiks, kas bȊtu novǛrojams, piemǛram, ar izmaiǺǕm 

fekǕlo masu konsistencǛ. 

SeptǭtajǕ dzǭves nedǛǸǕ visu grupu dzǭvniekiem sǕkǕm izǛdinǕt spǛkbarǭbu, kas.). acǭmredzot 

atstǕja iespaidu uz gremoġanas procesiem, jo fekǕlijas kǸuva ġǵidrǕkas. Tas ǭpaġi izpaudǕs 

kontroles grupas teǸiem, kuriem fekǕlǕs masas tika novǛrtǛtǕs kǕ gandrǭz ġǵidras (1.25 balles). 

Mǭkstas fekǕlas masas dzǭvniekiem novǛrojǕm arǭ astotajǕ dzǭves nedǛǸǕ, jo ǭpaġi kontroles 

grupas dzǭvniekiem, kuriem fekǕlo masu konsistence tika novǛrtǛta kǕ praktiski ġǵidra 

(1.75Ñ0.28 balles), taļu probitiku grupas dzǭvniekiem tǕs ir novǛrtǛtas ar 1.25Ñ0.24 ballǛm un 

prebiotiku grupas dzǭvniekiem 1.00Ñ0.18 ballǛm, kas nozǭmǛ, ka fekǕlǕs masas ir gandrǭz 

mǭkstas (skat. 2.att.). 
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1.attǛls. FekǕliju konsistence pǛtǭjuma grupu teǸiem: ƴ-kontroles grupa,  

ƴ-probiotiku grupa, ƴ-prebiotiku grupa  

Figure 1. Fecal score among group of calves; ƴ-control group, ƴ-probiotic group,  

ƴ-prebiotic group 
 

DevǭtǕs nedǛǸas laikǕ situǕcija visǕs grupǕs bija stabilizǛjusies un baģas par iespǛjamiem 

diarejas gadǭjumiem bija mazinǕjusies. VislabǕkie rezultǕti bija probiotiku grupas 

dzǭvniekiem, kur 9. nedǛǸas fekǕlo masu konsistnce bija vidǛji 0.88Ñ0.25 balles (kontroles 

grupai 1.25Ñ0.28 un prebiotiku grupai 1.0Ñ0.00 balles). SǕkot ar 10 dzǭves nedǛǸu fekǕliju 

konsistence visiem pǛtǭjumǕ iekǸautajiem dzǭvniekiem kǸȊst stingrǕka un ir stabilizǛjusies: 12 

nedǛǸǕ kontroles grupas teǸiem 0.63Ñ0.48 balles, probiotku grupas dzǭvniekiem 0.5Ñ0.40 

balles, bet prebiotiku grupas dzǭvniekiem 0.38Ñ0.28 balles.  

KopumǕ varam teikt, ka, pǛtǭjuma vidus posmǕ (7. dzǭves nedǛǸǕ), kad dzǭvniekiem tiek 

piedǕvǕti jauni barǭbas lǭdzekǸi (spǛkbarǭba) fekǕlajǕm masǕm mainǕs konsistence un 

dzǭvniekiem bieģǕk novǛrotas ġǵidras fekǕlijas (novǛrtǛtas ar 1.75 ballǛm un zemǕk). 

Salǭdzinoġi stabilǕku gremoġanas kanǕla orgǕnu darbǭbu ġajǕ vecumǕ uzrǕdǭja teǸi, kuriem 

papildus tika izǛdinǕtas probiotikas un seviġǵi prebiotikas. Tas sakrǭt ar pǛtǭjumiem par 

probiotiku un prebiotiku ietekmi ar vienkameru kuǺǥa dzǭvnieku gremoġanas orgǕnu darbǭbas 

stabilizǛjoġo ietekmi, mazinot diarejas gadǭjumu skaitu, kǕ arǭ slimoġanas ilgumu un 

simptomu intensitǕti (Cruywagen et al., 1995; Fey et al., 2000; Krehbiel et al., 2003; 

Jatkauskas, Vrotniekiene, 2010; Patel, Goyal, 2012; Samanta, 2013).  

Kaut arǭ siens teǸiem bija pieejams visu pǛtǭjuma laiku, mȊsu novǛrojumi liecina, ka sǕkot ar 

astoǺu nedǛǸu vecumu, teǸi to sǕk uzǺemt daudz intensǭvǕk, kas acǭmredzot palǭdz stabilizǛt 

gremoġanas procesus. SǕkot ar 10 dzǭves nedǛǸu fekǕliju konsistence no ġǵidras kǸȊst mǭksta 

vai stingra, ko varǛtu skaidrot, ka ġajǕ vecumǕ teǸġ izveidojas par stabilu atgremotǕjdzǭvnieku 

un gremoġanas sistǛmas darbǭba lǭdz 11 dzǭves nedǛǸai pilnǭbǕ nostabilizǛjas. Lǭdzǭgus 

rezultǕtus novǛrojuġi arǭ citi autori, kuri pǛc jaunu barǭbas lǭdzekǸu ievieġanas barǭbas devǕ 

konstatǛjuġi gremoġanas kanǕla darbǭbas stabilizǛġanos vienas lǭdz divu nedǛǸu laikǕ teǸiem, 

kuriem tika papildus izǛdinǕti lǭdzǭgi bioterapeitiskie lǭdzekǸi. (Flickinger et al., 2003; 

Heinrichs et al., 2009; Kr·l, 2011; Grand et al., 2013).  

Viens no ġǭ pǛtǭjuma uzdevumiem bija noskaidrot pǛtǭjumǕ iekǸauto bioterapeitisko lǭdzekǸu 

ietekmi uz dzǭvnieku dzǭvmasas pieaugumu un gremoġanas kanǕla orgǕnu attǭstǭbu. PirmajǕ 

tabulǕ parǕdǭts ik pǛc divǕm nedǛǸǕm noteiktais katras grupas dzǭvnieku dzǭvmasa (vidǛjie 

javascript:;
http://www.sciencedirect.com/science/article/pii/S0022030212008636
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rǕdǭtǕji un standartnovirze), kǕ arǭ vidǛjais dzǭvmasas pieaugums, salǭdzinot ar pirmo pǛtǭjuma 

dienu. 

1.tabula / Table 1 

VidǛjais dzǭvsvars un tǕ pieauguma dinamika teǸiem 56 dienas izǛdinot prebiotiku 

inulǭnu un probiotiku Enterococcus faecium 

Calves average total live weight growth dynamics 56 days feeding prebiotic inulin and 

probiotic Enterococcus faecium 

 

Grupa/ 

Group 

VidǛjais dzǭvnieka svars attiecǭgajǕ 

pǛtǭjuma dienǕ/ Average weight of the 

animal at the research day 

(kgÑSD) 

Dzǭvmasas pieaugums 

attiecǭgajǕ laika 

periodǕ/ Live weight 

gains at the time 

period 

(kg/dÑSD) 

VidǛjais 

diennakts 

pieaugums/ 

Average 

daily body 

weight gain 

(kgÑSD) 1 14 28 56 1-14 1-28 1-56 

Kontroles/ 

Control 

53.6 

Ñ5.72 

60.0Ñ5.52 71.2 

Ñ7.76 

84.6 

Ñ7.36 

7.2 

Ñ3.50 

19.0 

Ñ1.00 

32.2 

Ñ5.46 
0.58Ñ0.07 

Prebiotiku/ 

Prebiotic 

54.4 

Ñ3.28 

69.0Ñ1.42 79.2 

Ñ7.82 

98.0 

Ñ7.54 

13.6 

Ñ3.05 

19.2 

Ñ3.65 

41.2 

Ñ3.38 
0.74Ñ0.06 

Probiotiku/ 

Probiotic 

56.4 

Ñ5.62 

70.0Ñ6.12 80.5 

Ñ4.94 

98.5 

Ñ3.54 

12.5 

Ñ0.72 

24.0 

Ñ2.82 

42.0 

Ñ1.42 
0.75Ñ0.03 

 

UzsǕkot pǛtǭjumu vidǛjais dzǭvnieku svars bȊtiski neatġǵǭrǕs, bet jau divas nedǛǸas pǛc 

prebiotiku (69.0Ñ1.42)  un probiotiku (70.0Ñ6.12)  papildus izǛdinǕġanas vidǛjais teǸu svars 

ġajǕs grupǕs bija bȊtiski augstǕks (gandrǭz 10 kg) nekǕ kontroles grupas (60.0Ñ5.5) 

dzǭvniekiem. PǛtǭjuma noslǛgumǕ dzǭvniekiem, kuriem tika izǛdinǕti bioterapeitiskie lǭdzekǸis 

svars ir statistiski bȊtiski lielǕks (p>0.05) (par gandrǭz 14 kg)  kǕ kontroles grupas 

dzǭvniekiem.  

Lai labǕk izprastu reǕlo dzǭvmasas pieaugumu katras grupas dzǭvniekiem, aprǛǵinǕjǕm 

relatǭvo dzǭvmasas pieaugumu procentos, novǛrtǛjot sasniegto dzǭvmasas pieaugumu attiecǭgǕ 

pǛtǭjuma dienǕ pret svaru uzsǕkot pǛtǭjumu. Relatǭvais dzǭvmasas pieaugums no pǛtǭjuma 1. 

lǭdz 14. dienai augstǕks bija dzǭvniekiem, kuriem tika papildus izǛdinǕti mȊsu izvǛlǛtie 

bioterapeitiskie lǭdzekǸi (attǛls 2). Kontroles grupai tas bija viszemǕkais, vidǛji 14.01%, kas ir 

par 8.11% mazǕks kǕ probiotiku grupai (22.12%) un par 10.10% mazǕks kǕ prebiotiku grupai 

(24.12%).  

NǕkamo divu nedǛǸu laikǕ situǕcija mainǕs bez acǭmredzama iemesla, jo zemǕkais relatǭvǕs 

dzǭvmasas pieaugums 28 pǛtǭjuma dienǕ bija prebiotiku grupas dzǭvniekiem (34.12%), kas ir 

par 2.19% mazǕks kǕ kontroles grupai (36.31%) un par 8.36% mazǕks kǕ probiotiku grupai 

(42.48%). LabǕkos rezultǕtus uzrǕdǭja probiotiku grupas teǸi, jo ġiem dzǭvniekiem relatǭvais 

dzǭvmasas pieaugums bija par 6.17% lielǕks nekǕ kontroles grupas teǸiem (2.attǛls). Tas 

tǕpǛc, ka laika periodǕ no 14.-28. dienai tieġi probiotiku grupas dzǭvnieki uzrǕdǭja vislielǕko 

vidǛjais dzǭvmasas pieaugumu (11.52Ñ3.54kg) salǭdzinot ar kontroles (11.66Ñ2.52kg) un 

prebiotiku grupai (5.68Ñ2.52kg).   

 



14 

 

14.01

36.31

61.78

74.34

24.12

34.12

72.94

42.48

22.12

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

14 diena/day 28 diena/day 56 diena/day

%

 
2.attǛls. Relatǭvais dzǭvmasas pieaugums (%) no pǛtǭjuma 1. lǭdz 14., 28. un lǭdz 56. 

dienai, kontroles (ƴ), probiotiku (ƴ) un  prebiotiku grupas (ƴ) teǸiem 

Figure 2. Relative weight gain from 1th day till 14th, 28 th, and till 56 th day, control group 

(ƴ), probiotic group (ƴ), prebiotic group (ƴ) calves 

 

Laika posmǕ no 1. lǭdz 56. dienai relatǭvǕs dzǭvmasas pieaugums augstǕkais joprojǕm ir 

probiotiku grupas teǸiem (74.34%). Prebiotiku grupas dzǭvniekiem tas ir pieaudzis un 

sasniedzis 72.94%, kas ir par 11.2% lielǕks kǕ kontorles grupai (61.78%) un vairs tikai par 

1.4% mazǕks kǕ probiotikas grupas dzǭvniekiem (74.34%). 

Arǭ citi autori savos pǛtǭjumos par prebiotikas mannaoligosaharǭda ietekmi uz teǸu organismu 

atzǭmǛ tǕ pozitǭvo ietekmi dzǭvmasas pieaugumu (Stoliĺ et al., 2012). SavukǕrt J. Jatkauskas, 

V.Vrotniekiene (2010) pǛtǭjumǕ par Enterococcus faecium ietekmi uz teǸu attǭstǭbu izpǛtǭjuġi, 

ka vidǛjais svara pieaugums dzǭvniekiem, kuriem 56 dienas izǛdinǕja ġo probiotiku bija par 

9.4% lielǕks (p<0.01) kǕ kontroles grupas teǸiem. 

Papildus aprǛǵinǕjǕm arǭ vidǛjo dzǭvmasas pieaugumu diennaktǭ katras grupas dzǭvniekiem 

visa pǛtǭjuma (56 dienu) laikǕ, t.i. teǸiem no 4 lǭdz 12 nedǛǸu vecumam. KonstatǛjǕm, ka 

prebiotikas grupas un probitokas grupas teǸiem tas ir gandrǭz vienǕds (attiecǭgi 

0.74Ñ0.03kg/dnn un 0.75Ñ0.06kg/dnn) un ir statistiski bȊtiski lielǕks (p<0.05) kǕ kontroles 

grupas dzǭvniekiem (0.58Ñ0.07kg/dnn). TǕtad mȊsu pǛtǭjumǕ iekǸauto bioterapeitisko lǭdzekǸu 

izǛdinǕġana 4-12 nedǛǸu vecumǕ teǸiem bȊtiski palielina dzǭvmasas pieaugumu.  

KǕ minǛjǕm, 56 dienǕ no pǛtǭjuma sǕkuma veicǕm dzǭvnieku plǕnveida kauġanu, pǛc kuras 

noteicǕm atdzesǛta liemeǺa masu, gremoġanas kanǕla kopǛjo masu un atseviġǵi masu gan 

spureklim, gan glumeniekam. Izmantojot iegȊtos datus, aprǛǵinǕjǕm relatǭvo spurekǸa un 

glumenieka masu (2.tabula).  

AtdzesǛta liemeǺa, tǕpat kǕ visa gremoġanas kanǕla vidǛjǕ masa vislielǕkǕ izrǕdǭjǕs prebiotiku 

grupas teǸiem (attiecǭgi 53.3Ñ1.14 kg un 14.82Ñ1.46 kg), probiotiku grupas teǸiem (52.3Ñ1.52 

kg un 14.62Ñ2.66 kg) un vismazǕkǕ kontroles grupai (45.0Ñ1.72 un 13.42Ñ2.05 kg), taļu ġǭ 

atġǵirǭba nav statistiski bȊtiska.  

VislielǕkǕ tukġa spurekǸa masa tika konstatǛta prebiotikas grupas dzǭvniekiem - vidǛji 

1.40Ñ0.36 kg, lai gan atġǵirǭba ar kontroles grupas (0.95Ñ015kg) un probiotiku (1.18Ñ0.2 kg) 

grupas dzǭvniekiem bija ievǛrojama, tomǛr tǕ neizrǕdǭjǕs statistiski bȊtiska. Kontroles grupas 

dzǭvniekiem tukġa glumenieka masa bija 0.6Ñ0.05 kg, kas ir statistiski bȊtiski lielǕka (p<0.05) 

kǕ probiotku grupas dzǭvniekiem (0.5Ñ0.05 kg).  
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2.tabula / Table 2 

TeǸu liemeǺa un gremoġanas kanǕla masas mǛrǭjumi 

Calf gastrointestinal growth performance 

 

Grupa/ 

Group 

VidǛjais 

atdzesǛta 

liemeǺa 

masa/ 

Average 

cold 

carcass 

weight 

(kgÑSD) 

VidǛjǕ masa 

kopǛjam 

gremoġnas 

kanǕlam/ 

Average total 

weight of 

gastrointestinal 

tract 

(kgÑSD) 

SpurekǸa masa/ rumen 

weight 

Glumenieka masa/ 

Abomasum weight 

bez 

satura/with 

content 

(kgÑSD) 

relatǭvǕ/ 

ralative  

(%ÑSD) 

bez satura/ 

with 

content 

(kgÑSD) 

relatǭvǕ/ 

relative 

(%ÑSD) 

Kontroles/ 

Control 
45.0Ñ1.72 13.4Ñ2.05 0.9Ñ015 2.1Ñ0.25 0.6Ñ0.05 1.3Ñ0.06 

Prebiotiku/ 

Prebiotic 
53.3Ñ1.14 14.8Ñ1.46 1.4Ñ0.36 2.6Ñ0.36 0.6Ñ0.12 1.1Ñ0.20 

Probiotiku/ 

Probiotic 
52.3Ñ1.52 14.6Ñ2.66 1.1Ñ0.2 2.2Ñ0.42 0.5Ñ0.05 0.9Ñ0.12 

 

VidǛjǕ relatǭvǕ glumenieka masa vislielǕkǕ bija kontroles grupas dzǭvniekiem (1.3Ñ0.06%), 

bet probiotiku (1.0Ñ0.12%) un prebiotiku (1.1Ñ0.20%) grupas dzǭvniekiem tǕ ir mazǕkǕ. 

Kontroles grupas dzǭvniekiem tika novǛrota vismazǕkǕ vidǛja relatǭvǕ spurekǸa masa 

(2.1Ñ0.25%). VislielǕkǕ tǕ bija prebiotiku grupas dzǭvniekiem (2.6Ñ0.36%) un probiotiku 

grupas dzǭvniekiem (2.3Ñ0.42%). TǕtad, izǛdinot ġos bioterapeitiskos lǭdzekǸus, spurekǸa 

augġana un attǭstǭba teǸiem notiek ǕtrǕk, kas ir bȊtisks faktors teǸam kǸȊstot par 

atgremotǕjdzǭvnieku.  

ZinǕms, ka vienkameru kuǺǥa dzǭvniekiem gan probiotika Enterococcus faecium, gan 

prebiotika inulǭns savu galveno darbǭbu veic zarnǕs nevis kuǺǥǭ (Cruywagen et al., 1995; 

Patel et al., 2012). Ar to varǛtu skaidrot, kǕpǛc neesam konstatǛjuġi bȊtiskas atġǵirǭbas daģǕdu 

kuǺǥa daǸu svara mǛrǭjumos. TomǛr atgremotǕjdzǭvnieku priekġkuǺǥos tǕpat kǕ resnajǕs 

zarnǕs barǭbas pǕrstrǕde notiek galvenokǕrt bioloǥiskǕ veidǕ (t.i. ar baktǛriju palǭdzǭbu). 

TǕpǛc jǕatzǭst, ka ievǛrojamu pozitǭvu ietekmi uz kuǺǥu, t.sk. spurekǸa attǭstǭbu mums izdevǕs 

konstatǛt gan pǛc E.faecium gan inulǭna piedevas izǛdinǕġanas. Arǭ augstǕki kopǛjǕ 

gremoġanas kanǕla masas rǕdǭtǕji liecina, ka E. faecium un inulǭna izǛdinǕġana var paǕtrinǕt 

gremoġanas kanǕla attǭstǭbu.  

Ġis pǛtǭjums ir tikai pirmais solis, kas parǕda prebiotikas inulǭna izǛdinǕġanas ietekmi uz teǸu 

veselǭbu un dzǭvmasas pieaugums. JǕveic abu bioterapeitisko lǭdzekǸu kombinǛġana un 

jǕizpǛta ġo lǭdzekǸu ietekme uz teǸu gremoġanas kanǕla attǭstǭbu. PǛtǭjumǕ iegȊtie rezultǕti 

noteikti ir vǛrǕ Ǻemami un pǕrliecina turpinǕt pǛtǭjums par LatvijǕ raģotǕ topinambȊru miltu 

koncentrǕta izmantoġanas lietderǭbu. Tie parǕda raģotǕjiem iespǛjas iegȊt gan lielǕku 

dzǭvmasas pieaugumu gaǸai nobarojamiem teǸiem, gan tǕ izǛdinǕġanas labvǛlǭgo ietekmi uz 

ataudzǛjamǕ ganǕmpulka attǭstǭbas Ǖtrumu un kvalitǕti.  

 

SECINǔJUMI 

1. Prebiotikas inulǭna un probiotikas Enterococcus faecium izǛdinǕġana teǸiem 4-12 nedǛǸu 

vecumǕ palǭdz stabilizǛt gremoġanas kanǕla darbǭbu, samazinot diarejas ilgumu un 

uzlabojot fekǕliju konsistenci, kǕ arǭ bȊtiski (p<0.05) samazinot ǵermeǺa temperatȊras 

rǕdǭtǕjus. 
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2. IzǛdinot bioterapeitiskos lǭdzekǸus vidǛjais diennakts dzǭvmasas pieaugums ir statistiski 

bȊtiski lielǕks (p>0.028) probiotiku un (p>0.011) prebiotiku grupu teǸiem salǭdzinot ar 

kontroles grupas dzǭvniekiem, par ko liecina arǭ augstǕki vidǛjie atdzesǛta liemeǺa svara 

rǕdǭtǕji.   

3. Bioterapeitiskie lǭdzekǸi paǕtrina gremoġanas kanǕla, tai skaitǕ spurekǸa  augġanu, jo 

kopǛjǕ grmemoġanas kanǕla masa 12 nedǛǸu vecumǕ prebiotiku (14.8Ñ1.46 kg) un 

probiotiku (14.6Ñ2.66 kg) grupas teǸiem ir augstǕka nekǕ kontroles grupai (13.4Ñ2.05 

kg). Arǭ spurekǸa masas mǛrǭjumi augstǕki ir prebiotiku 1.4Ñ0.36 kg, probiotiku 1.1Ñ0.2 

kg grupu dzǭvniekiem, salǭdzinot ar  kontroles grupu 0.9Ñ015 kg.  

4. Prebiotikas inulǭna un prebiotikas Enterococcus faecium izǛdinǕġana teǸiem 4-12 nedǛǸu 

vecumam kopumǕ uzlabo gremoġanas kanǕla darbǭbu un attǭstǭbu, kas liecina par ġo 

bioterapeitisko lǭdzekǸu pozitǭvo ietekmi uz teǸu attǭstǭbu un augġanu.  
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ABSTRACT  

Alariosis is a parasitological disease caused by parasitic trematode from the family 

Diplostomatidae and the genus Alaria. During the examination of wild boar (Sus scrofa) meat 

for presence of Trichinella, frequently Alaria mesocercariae are detected. The aim of the 

present work was to explore the invasion of Alaria mesocercariae 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 different regions 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 calculated extensity of invasion. Our study showed that Alaria 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 extensity 4,8% to 11,7%. The lowest 

extensity was detected during summer months in years 2010, 2011 and 2012.  

KEY WORDS : wild boar, alariosis, mesocercariae 

 

IEVADS 

Alarioze, suǺu dzimtas dzǭvnieku zarnu trematodoze ir plaġi izplatǭta invǕzijas slimǭba visǕ 

pasaulǛ. Ġobrǭd pasaulǛ pastǕv aktuǕls jautǕjums par iespǛjamo cilvǛku saslimġanu lietojot 

uzturǕ ar alǕriju mezocerkǕrijiem invadǛtu gaǸu. To ka alarioze tiek uzskatǭta par potenciǕlu 

zoonozi parǕda  2011. gadǕ konstatǛtǕ cilvǛka nǕve, kurġ uzturǕ bija lietojis ar alǕriju 

mezocerkǕrijiem invadǛtu gaǸu (Portier et al., 2011; Wasiluk, 2013). TomǛr trȊkst pǛtǭjumu 

par to tieġi kǕdas alǕriju sugas ierosina saslimġanu cilvǛkam. TǕpat neskaidrs ir parazǭta 

attǭstǭbas cikls saistǭbǕ ar cilvǛku invadǛġanos (Mºhl et al., 2009; Paulsen et al., 2012; Riehn 

et al., 2010; Urosevic et al., 2012). 

Latvijas Lauksaimniecǭbas universitǕtes VeterinǕrmedicǭnas fakultǕtes parazitoloǥijas 

laboratorijǕ suǺveidǭgajiem alǕrijas diagnosticǛtas kopġ 1989. gada. JǕatzǭmǛ, ka nereti veicot 

izmeklǛjumus uz trihinelozi meģa cȊku gaǸǕ tiek diagnosticǛti arǭ alǕriju mezocerkǕriji. MȊsu 

darba mǛrǵis bija pǛtǭt alǕriju mezocerkǕriju invǕziju meģa cȊkǕm. 

 

MATERIǔLS UN METODIKA 

PǛtǭjums veikts LLU VeterinǕrmedicǭnas fakultǕtes PǕrtikas un vides higiǛnas institȊta 

Parazitoloǥijas laboratorijǕ. PǛtǭjumǕ izmantoti daģǕda vecuma un dzimuma nomedǭto meģa 

cȊku (Sus scrofa) gaǸas paraugi no daģǕdiem reǥioniem LatvijǕ. Paraugiem izmantoti 100 

grami diafragmas muskuǸaudu.  

Meģa cȊku gaǸas paraugi tika iegȊti visa gada garumǕ no daģǕdiem medǭbu reǥioniem. 

Paraugi, pǛc iegȊġanas medǭbu reǥionǕ un nogǕdǕġanas Parazitoloǥijas laboratorijǕ, tika 

izmeklǛts svaigs materiǕls pǛc hidrolǭzes metodes. IegȊtos rezultǕtus analizǛjot aprǛǵinǕjǕm 

alǕriju mezocerkǕriju invǕzijas ekstensitǕti un pǛtǭjǕm sezonalitǕti.  

mailto:veronika_berge@inbox.lv
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REZULTǔTI UN DISKUSIJA 

MȊsu pǛtǭjums parǕdǭja, ka alǕriju mezocerkǕriji meģa cȊku gaǸǕ atrodamas visas sezonas 

garumǕ.  

KǕ redzams 1.attǛlǕ no izmeklǛtajiem 137 meģa cȊku gaǸas paraugiem 16 bija pozitǭvi ar 

invǕzijas ekstensitǕti 11,7%. Pavasara mǛneġos izmeklǛtajos 152 gaǸas paraugos pozitǭvi bija 

septiǺi ar attiecǭgu invǕzijas ekstensitǕti 4,6%. Bet viszemǕko invǕziju novǛroja vasaras 

periodǕ, kad no izmeklǛtajiem 65 gaǸas paraugiem invadǛti bija ļetri ar IE 6,2%. NovǛrtǛjot 

2010.gadǕ izmeklǛto meģa cȊku gaǸas paraugus, varam secinǕt, ka lielǕkǕ invǕzija 

novǛrojama ziemas periodǕ. 
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1.attǛls. AlǕriju mezocerkǕriju invǕzijas meģa cȊkǕm 2010. gadǕ 

Figure 1. Invasion of Alaria mesocercariae in wild boar in year 2010  

 

JǕatzǭmǛ, ka arǭ 2011.gada izmeklǛjumi parǕdǭja, ka lielǕko invǕzijas ekstensitǕti 8,7% 

novǛrojǕm tieġi ziemas periodǕ (skat.2.attǛls).  
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2.attǛls. AlǕriju mezocerkǕriju invǕzija 2011. gadǕ 

Figure 2. Invasion of Alaria mesocercariae in year 2011  

 

IzmeklǛtajos 173 gaǸas paraugos 15 paraugi bija pozitǭvi. Otra lielǕkǕ invǕzija tika 

novǛrota rudenǭ, kad no izmeklǛtajiem 55 paraugiem pozitǭvi bija trǭs ar IE 5,5% un 
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pavasarǭ, kad izmeklǛtajos 49 paraugos pozitǭvi bija trǭs ar IE 6,1%. Lǭdzǭgi, kǕ 2010. 

gada arǭ 2011.gadǕ zemǕko invadǛto paraugu skaitu novǛrojǕm vasaras mǛneġos, kad 

izmeklǛtajos 27 paraugos mezocerkǕrijus atradǕm tikai divos paraugos. 

AnalizǛjot 2012.gada izmeklǛjumus secinǕjǕm, ka iegȊtie rezultǕti ir lǭdzǭgi kǕ iepriekġ 

(skat.3.attǛlu). Ziemas periodǕ no izmeklǛtajiem 180 meģa cȊku gaǸas paraugiem 

pozitǭvi bija 15 ar invǕzijas ekstensitǕti 8,3%. Salǭdzinoġi lielu invǕziju novǛrojǕm arǭ 

rudens mǛneġos, kad izmeklǛtajos 139 paraugos alǕriju mezocerkǕrijus konstatǛjǕm14 

gadǭjumos ar IE 10,1%. Salǭdzinoġi augstu invǕziju 2012.gadǕ novǛrojǕm pavasarǭ, kad 

no izmeklǛtajiem 59 paraugiem pozitǭvi bija 10 ar IE 16,9%. SavukǕrt vasaras mǛneġos 

izmeklǛtajos 89 paraugos pozitǭvi bija pieci ar IE 5,6%. 
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3.attǛls. AlǕriju mezocerkǕriju invǕzija 2012. gadǕ 

Figure 3. Invasion of Alaria mesocercariae in year 2012  

 

RezultǕti par 2013.gadu parǕdǭti 4.attǛlǕ.  
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4.attǛls. AlǕriju mezocerkǕriju invǕzija 2013. gadǕ 

Figure 4. Invasion of Alaria mesocercariae in year 2013  
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KǕ redzams, no izmeklǛtajiem 146 meģa cȊku gaǸas paraugiem septiǺos gadǭjumos 

konstatǛjǕm alǕriju mezocerkǕrijus IE 4,8%. TomǛr atġǵirǭbǕ no citiem gadiem salǭdzinoġi 

lielu invǕziju novǛrojǕm arǭ vasaras mǛneġos, kad izmeklǛtajos 99 paraugos 16 paraugi bija 

pozitǭvi un IE sasniedza 16,2%. Rudenǭ izmeklǛjot 61 paraugu pozitǭvi bija ļetri (IE 6,6%), 

bet pavasarǭ no izmeklǛtajiem 35 paraugiem alǕriju mezocerkǕrijus konstatǛjǕm piecos 

gadǭjumos un IE attiecǭgi bija ï 14,3%. 

JǕatzǭmǛ, ka alǕriju mezocerkǕriji diagnosticǛti meģa cȊku gaǸǕ arǭ citǕs Eiropas valstǭs 

(Paulsen et al., 2012; Portier et al., 2014; Riehn et al., 2012; Urosevic et al., 2012). PǛtǭjumos 

FrancijǕ atseviġǵos medǭbu reǥionos alǕriju mezocerkǕriju invǕzijas ekstensitǕte sasniedza 

6,3-6,9% (Portier et al., 2014). Arǭ LatvijǕ veiktie pǛtǭjumi norǕda uz alariozes invǕzijas 

izplatǭbas aktualitǕti gaǸǛdǕjiem un meģa cȊkǕm (Bagrade, 2008). 

NobeigumǕ jǕpiebilst, ka pasaulǛ aktualizǛjas pǛtǭjumi par alǕriju mezocerkǕriju invǕziju 

meģa cȊku gaǸǕ un to saistǭbu ar cilvǛku uzturǕ lietojamǕs pǕrtikas droġǭbu. (Mºhl et al., 2009; 

Paulsen et al., 2012; Riehn et al., 2012; Urosevic et al., 2012).  

 

SECINǔJUMI 

1. AlǕriju mezocerkǕriju invǕzija meģa cȊku gaǸǕ diagnosticǛta visos gada laikos.  

2. AugstǕko mezocerkǕriju invǕzijas ekstensitǕti konstatǛjǕm ziemas periodǕ IE 4,8% -

11,7%. 
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ABSTRACT 

Our aim of the study was to investigate the epizootic situation of parasitoses in the red 

deer (Cervus elaphus), fallow deer (Dama dama), mouflon (Ovis musimon) and wild boar 

(Sus scrofa) in Latvia. Research was done throughout the territory of Latvia during the period 

from year 2009 to 2013. In total 487 deers, 213 fallow deers, 24 mouflons and 315 wild boars 

coprological samples were investigated, as well in 360 wild boars was performed post mortem 

diagnostics for infestation agents.  

Highest infestation of the digestive system comprised strongylida, respectively - red 

deer IE 48.7%, fallow deer IE 62.5% and mouflon IE 47.1%. The fasciolosis was found only 

in red deer with extensive infestation 5%. On the other hand paramfistomum was found in 

both - the red deer IE 8.6% and the fallow deer IE 2.5%. During the investigations of wild 

boars for protozoa, was found eimeria with IE 84%. Similarly, wild boars were infested with 

nematodes, in the digestive systemôs strongylida IE 62% and strongyloides IE 24,  

respectively. 

KEY WORDS : deer, fallow, mouflons, wild boars parasites  

 

IEVADS 

InvǕzijas slimǭbu ierosinǕtǕji patogǛnie vienġȊǺi, helminti, posmkǕji iedarbojas uz dzǭvnieku 

kompleksi izraisot daģǕdus patoloǥiskus procesus, imunoloǥiskas reakcijas (alerǥiju) 

samazina dzǭvnieka noturǭbu pret citǕm slimǭbǕm, darba spǛjas un produktivitǕti. Cieġais 

dzǭvnieku kontakts, slimǭbas ierosinǕtǕja iespǛjamǕ pasǕģa un attiecǭgi virulences 

paaugstinǕġanǕs veicina daudzu lipǭgo slimǭbu izplatǭġanos. AktivizǛjas nosacǭti patogǛnǕ 

mikroflora, dzǭvnieka organismǕ veidojas parazitocenozes, kuru sastǕvǕ ietilpst helminti, 

patogǛnie vienġȊǺi, baktǛrijas, sǛnes, vǭrusi. Rodas daģǕdas etioloǥijas asociatǭvas slimǭbas. 

TǕpǛc tǕs ir jǕatpazǭst, savlaicǭgi jǕatklǕj un jǕorganizǛ kompleksu pasǕkumu ġo slimǭbu 

profilaksǛ un ǕrstǛġanǕ (Arias et al., 2012, 2013; Panaytova, 2006; Shimalov et al., 2000; 

Zajac et al., 2006). 

Parazǭtu dzǭvǭbas procesu norise saimnieka organismǕ ir atkarǭga no to daudzuma, sugu 

sastǕva, savstarpǛjǕm attiecǭbǕm no parazǭta un saimnieka mijiedarbǭbas, kǕ arǭ no apkǕrtǛjo 

vides faktoru ietekmes. 

Dabas faktori (lietus, vǛjġ, sǛnes, posmkǕji un daģǕdi citi dzǭvnieki), kǕ arǭ cilvǛku 

saimnieciskǕ darbǭba veicina parazitoģu ierosinǕtǕju pasǭvo pǕrvietoġanos un vides 

piesǕrǺoġanu, radot risku invadǛties un saslimt citiem dzǭvniekiem, kǕ arǭ cilvǛkiem 

(Shimalov et al., 2003; Zajac et al., 2006). MȊsu darba mǛrǵis bija noteikt endoparazitofaunu 

brieģu dǕrzos dzǭvojoġiem dzǭvniekiem. 

 

MATERIǔLS UN METODIKA 

PǛtǭjums veikts VMF PǕrtikas un Vides higiǛnas institȊta parazitoloǥijas laboratorijǕ laika 

posmǕ no 2009. lǭdz 2013. gadam. SavǕkts un izmeklǛts koproloǥiskais materiǕls no savvaǸas 

mailto:dkeidane@llu.lv


23 

 

dǕrzos dzǭvojoġiem dzǭvniekiem visǕ Latvijas teritorijǕ. Pavisam kopǕ izmeklǛti 487 

staltbrieģu, 213 dambrieģu, 24 muflonu un meģa cȊkǕm izmeklǛti 315 koproloǥiskie paraugi, 

kǕ arǭ 360 meģa cȊkǕm veikta pǛcnǕves parazitoģu ierosinǕtǕju diagnostika. Helmintoģu 

diagnostikai izmantotas standartizǛtǕs ovoskopiskǕs un larvoskopiskǕs metodes. Meģa cȊku 

gaǸas izmeklǛġanai izmantota hidrolǭzes metode. AprǛǵinǕta invǕzijas ekstensitǕte (IE). 

 

REZULTǔTI UN DISKUSIJA 

Staltbrieģu, dambrieģu un muflonu koproloǥisko izmeklǛjumu rezultǕti parǕdǭja, ka visǕs 

saimniecǭbǕs visǕm dzǭvnieku sugǕm ir parazǭtu invǕzija (1.tabula). 

1.tabula / Table 1 

Staltbrieģu, dambrieģu un muflonu parazitoģu invǕzijas ekstensitǕte % 

Red deer, fallow deer and mouflons parasitosis of extensive infestations% 
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Deer 487 17,3 27,9 48,7 31 18,2 5 8,6 7,1 

Fallow 

deer 

213 63 24,7 
62,5 

37 32 0 2,5 0 

Mouflons 24 2,1 18,3 47,1 12 1,1 0 0 0 

 

VisaugstǕko invǕzijas ekstensitǕti sastǕdǭja gremoġanas sistǛmas strongilǭdi, attiecǭgi - 

staltbrieģiem IE 48,7%, dambrieģiem IE 62,5 %, bet mufloniem IE 47,1%.  

Elpoġanas sistǛmas strongilǭdi staltbrieģiem bija IE 27,9%, dambrieģiem IE 24,7%, bet 

mufloniem IE 18,3%. Strongiloidoze staltbrieģiem IE 31%, dambrieģiem IE 37%, un 

mufloniem IE 12%. Trichuris invǕzija staltbrieģiem bija IE 18,2%, dambrieģiem IE 32% un 

mufloniem IE 1,1%. Romaniuks savǕ pǛtǭjumǕ norǕdǭjis, ka gremoġanas sistǛmas nematodes 

brǭvi dzǭvojoġiem staltbrieģiem var sasniegt IE 30%, bet staltbrieģiem, kas dzǭvo norobeģotǕs 

teritorijǕs pat IE 40% (Romaniuk 1999). CitǕ pǛtǭjumǕ, kas veikts Polijas rietumu daǸǕ, 

parǕdǭts, ka gremoġanas sistǛmas strongilǭdu invǕzijas ekstensitǕte staltbrieģiem bijusi 84%, 

bet dambrieģiem  - IE 47,5% (Cisek et al., 2003). SavukǕrt BaltkrievijǕ dzǭvojoġiem 

staltbrieģiem gremoġanas strongilǭdu invǕzijas ekstensitǕte konstatǛta 92% (Shimalov, 2003).   

No vienġȊǺiem visǕm trim dzǭvnieku sugǕm konstatǛjǕm eimeriozi, kur visaugstǕkǕ invǕzijas 

ekstensitǕte bija dambrieģiem IE 63%, bet mazǕku invǕziju novǛroja staltbrieģiem IE 17,3% 

un mufloniem IE 2,1%. Lǭdzǭgi dati par eimǛriju invǕziju brieģu dǕrzos uzrǕdǭti arǭ citu autoru 

darbos. PiemǛram pǛtǭjumǕ PolijǕ staltbrieģiem eimǛriju IE bija 3,1-17,3%, bet dambrieģiem 

IE 3-17,3% (Cisek et al., 2003). 

No trematodǛm fasciolas atradǕm tikai staltbrieģiem un to invǕzijas ekstensitǕte bija 5%. 

SavukǕrt paramfistomas konstatǛjǕm gan staltbrieģiem IE 8,6%, gan arǭ dambrieģiem IE 

2,5%. BaltkrievijǕ veiktǕ pǛtǭjumǕ fasciolu invǕzijas ekstensitǕte bija 6,3% (Shimalov, 2000, 

2003). Lǭdzǭgos pǛtǭjumos BaltkrievijǕ, VǕcijǕ, SpǕnijǕ un PolijǕ staltbrieģiem fasciolu 

invǕzijas ekstensitǕte bija 19% (Acevedo et al., 2005; Arias et al., 2012, 2013; Pilarczyk et al., 

2005; Shimalov, 2003; Rehbein et al., 2002). SavukǕrt PolijǕ atrasto paramfistomu invǕzijas 

ekstensitǕte staltbrieģiem bija 0,2-0,5%, bet dambrieģiem 0,4-0,9% (Cisek et al., 2003; 

Pilarczyk et al., 2005). 
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No cestodǛm konstatǛjǕm moniǛzijas staltbrieģiem un to invǕzijas ekstensitǕte bija 7,1%. 

Lǭdzǭgi arǭ PolijǕ veiktǕ pǛtǭjumǕ moniǛziju invǕzija konstatǛta tikai staltbrieģiem ar IE 0,5-

0,9% (Cisek et al., 2003; Pilarczyk et al., 2005). 

Kas attiecas uz pǛtǭjumǕ izmeklǛtajiem meģa cȊku koproloǥijas un gaǸas paraugiem, tad 

rezultǕti parǕdǭti 1. attǛlǕ. 

 
1.attǛls. Meģa cȊkǕm diagnosticǛtie parazitoģu ierosinǕtǕji (IE %) 

Figure 1. Diagnosed parasitoses of wild boars (IE%) 

 

Meģa cȊku koproloǥiskajos izmeklǛjumos no vienġȊǺiem atradǕm eimǛrijas IE 84% . TǕpat 

meģa cȊkas bija invadǛtas ar nematodǛm, kur gremoġanas sistǛmas strongilǭdi IE 62%, 

strongiloǭdiem IE 24%, cǛrmes IE 14% un trichuris IE 10%. LǭdzǭgǕ pǛtǭjumǕ IgaunijǕ meģa 

cȊkas bija invadǛtas ar trichuris IE 21% un cǛrmǛm IE 9% (Jarvis et al., 2007).  

Meģa cȊkǕm metastrongilǭdu IE 0,2% , kas salǭdzinǕjumǕ ar citu autoru darbiem bija zemǕka 

(Jarvis et al., 2007; Raykoviļ et al., 2002; Silva et al., 2013; Takaļs, 1997). 

IzmeklǛjot meģa cȊku gaǸas paraugus pǛc hidrolǭzes metodes diagnosticǛjǕm trihinellu 

kǕpurus IE 2,6% un alǕriju mezocerkǕrijus IE 10,3%. Citi autori savos pǛtǭjumos norǕda, ka 

alǕriju invǕzija meģa cȊku gaǸǕ var bȊt arǭ 12,2% un augstǕka (Portiera et al., 2013; Takaļs, 

1997). No cestodǛm diagnosticǛjǕm Taenia hydatigena kǕpuru pȊġǸveida formu cysticercus 

tenuicollis IE 5%. Lǭdzǭgu invǕziju savos darbos konstatǛjuġi arǭ citi autori (Takaļs, 1997; 

Raykoviļ et al., 2002). 

PǛtǭjumi par savvaǸǕ un nebrǭvǛ dzǭvojoġo dzǭvnieku parazitofaunu turpinǕs. 

 

SECINǔJUMI 

1. Brieģu dǕrzos atgremotǕjdzǭvniekiem dominǛjoġǕs ir enteroparazitozes. Staltbrieģiem IE 

48,7%, dambrieģiem IE 62,5% un mufloniem IE 47,1%.  

2. Meģa cȊkǕm bieģǕk konstatǛtǕs parazitozes ir eimǛrijas IE 84%  

3. Meģa cȊku gaǸas paraugos diagnosticǛta trematodes ǥints alaria mezocerkǕriji IE 28%. 
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ABSTRACT 

Recent studies show that lactoferrin contribute significantly to the maintenance of udder 

health. Sadly the concentration of lactoferrin in cowôs milk during the middle period of 

lactation is low. That is an urgent issue - how to stimulate and maintain a sufficient level of 

lactoferrin in the udder at all stages of lactation. The aim of the present study was to evaluate 

the dynamics of lactoferrin level in cowôs milk in relation to the cow seasonal keeping and 

presence of pathogens in the udder.  

The experimental part of the study was carried out on the dairy farm ñPǛrlesò, Vidzeme 

region. Cows were kept in a cold loose housing system, grouped and fed differently 

depending on cow productivity and lactation period.Two times in 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 clinically healthy udder quarters of cows of similar 

age and productivity at the middle stage of lactation. 

It was discovered, that during grazing period compared with the housing period the lactoferrin 

concentration in milk increases significantly (p<0.05). Some pathogenic 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 milk was observed, 

which indicates the important role of the individual factor of an animal in the formation of 

self-defence response. 

KEY WORDS: lactoferrin, mammary gland, seasonal keeping  

 

IEVADS  
Neskatoties uz ilggadǛjiem zinǕtnieku centieniem ierobeģot mastǭtu izplatǭbu, tǕ joprojǕm tiek 

uzskatǭta par dǕrgǕko un izplatǭtǕko slimǭbu piena lopkopǭbǕ. Mastǭtu radǭtos zaudǛjumus 

sastǕda, gan izslaukuma samazinǕġanǕs un piena sliktǕ kvalitǕte, gan izdevumi, kas saistǭti ar 

slimo govju ǕrstǛġanu vai izbrǕǵǛġanu, bet 70% zaudǛjumu cǛlonis ir tieġi govju subklǭniskie 

mastǭti (Schukken et al., 2003; Fourichon et al., 2001; Schukken et al., 1992; Philpot, 

Nickerson,1997). Mastǭtu daģǕdǭbu un attǭstǭbu nosaka organisma aizsargspǛju potenciǕls un 

ierosinǕtǕju virulences faktori. Dzǭvnieka dabǭgais aizsargmehǕnisms var veiksmǭgi ierobeģot 

un likvidǛt infekciju, vai arǭ infekcija, daǸǛji likvidǛta, var turpinǕties ilgǕku periodu un 

parasti ġis process izpauģas subklǭniska mastǭta formǕ (Ali-Vehmas, Sandholm, 1995; Baker 

et al., 2002). PǛtǭjumi apliecina laktoferǭna nozǭmǭgo lomu tesmeǺa veselǭbas saglabǕġanǕ 

(Marnila, Korhonen, 2002; Hagiwara et al., 2003; Kutila et al., 2003). Laktoferǭna 

koncentrǕcija govju pienǕ laktǕcijas vidus posmǕ ir zema, tǕpǛc aktuǕls ir jautǕjums, kǕdǕ 
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veidǕ tesmenǭ, mastǭta profilakses nolȊkos, stimulǛt un uzturǛt pietiekami augstu laktoferǭna 

koncentrǕciju tesmeǺa audos (Kai et al., 2002). Ir virkne faktoru, kas stimulǛ organisma 

imȊnsistǛmas aktivitǕti. AktivǕcijai tiek izmantotas daģǕdas specifiskas vakcǭnas (S.aureus, 

Coli u.c.), bakterofǕgi, citokǭni (IL-1, IL-2, GM-CSF u.c.), kǕ arǭ citas organisma aizsargspǛju 

aktivizǛjoġas bioloǥiski aktǭvas vielas. TomǛr nepǕrvǛrtǛjama loma organisma aizsardzǭbas un 

pretestǭbas spǛju stiprinǕġanǕ ir pareizai un pilnvǛrtǭgai dzǭvnieku ǛdinǕġanai un aprȊpei, 

ǛrtǕm, komfortablǕm mǭtnǛm, kurǕs lǭdz minimumam samazinǕta stresfaktoru un daģǕdu citu 

nelabvǛlǭgu faktoru iedarbǭba (Barkema et al.,1999;  BlȊzmanis, 1999). 

Ar nodomu izprast govju tesmeǺa dabǭgǕ aizsargkomponenta laktoferǭna nozǭmi tesmeǺa 

veselǭbas saglabǕġanǕ, ġajǕ darbǕ pǛtǭta laktoferǭna dinamika pienǕ daģǕdos turǛġanas 

apstǕkǸos, kǕ arǭ izvǛrtǛta tǕ koncentrǕcija saistǭbǕ ar patogǛno mikroorganismu klǕtbȊtni 

tesmenǭ.  

PǛtǭjumu mǛrǵis bija izvǛrtǛt laktoferǭna nozǭmi tesmeǺa veselǭbas saglabǕġanǕ saistǭbǕ ar 

govju sezonǕlo turǛġanu un mastǭtu ierosinǕtǕju klǕtbȊtni tesmenǭ. 

 

MATERIǔLS UN METODIKA  
PǛtǭjuma eksperimentǕlǕ daǸa veikta Vidzemes reǥiona slaucamo govju novietnǛ ĂPǛrlesò. 

PǛtǭjuma veikġanas laikǕ bija 75 slaucamas govis, vidǛjais izslaukums 7156 kg gadǕ, vidǛjais 

somatisko ġȊnu skaits ganǕmpulka koppienǕ 255 000 ġȊnu mililitrǕ (tȊkst.ml-1). GanǕmpulku 

veido divdesmit ļetras Latvijas BrȊnǕs ġǵirnes govis, trǭsdesmit divas Holġteinas MelnraibǕs 

ġǵirnes govis, kǕ arǭ deviǺpadsmit govis, kas ir iepriekġminǛto govju ġǵirǺu hibrǭdi. 

GanǕmpulka govju vecums ir no 2 lǭdz 8 gadi, bet vidǛjais laktǕciju skaits ï 3.5 laktǕcijas.  

Govis tiek turǛtas nepiesieti grupǕs nesiltinǕtǕ, jeb atvieglota tipa mǭtnǛ un barotas atkarǭbǕ no 

to produktivitǕtes un laktǕcija perioda. Govju barǭbas racionǕ iekǸauts skǕbsiens, siens, 

spǛkbarǭbas maisǭjums, sakǺaugi, kǕ arǭ barǭbas piedevas. KǕ pakaiġu materiǕlu govju 

turǛġanas telpǕ izmanto skujkoku skaidas. Vasaras ï rudens periodǕ govis atrodas dienas 

ganǭbǕs, turpretim ziemǕ un pavasarǭ tiek turǛtas mǭtnǛ. Govis slauc divas reizes dienǕ, 

slaukġanas zǕlǛ ar ĂskujiǺasò tipa slaukġanas iekǕrtu, plkst. 6.00 un plkst.18.00. Pirms 

slaukġanas govju pupus tǭra ar vienreizǛjas lietoġanas salvetǛm un katra ceturkġǺa pirmǕs 

piena strȊklas ieslauc krȊzǭtǛ ar melnu pamatni un izvǛrtǛ piena kvalitǕti. Katru reizi pǛc 

govju izslaukġanas notiek pupu dezinfekcija.  

Seġpadsmit klǭniski veselas lǭdzǭga vecuma (2. un 3. laktǕcija) un produktivitǕtes (22-25kg 

piena dienǕ) ganǕmpulka govis laktǕcijas vidusposmǕ izvǛlǛjǕmies kǕ ganǕmpulka govis 

pǕrstǕvoġu paraugkopu  

VisǕm govǭm izmeklǛjumi veikti divas reizes ganǭbu periodǕ un divas reizes kȊtsstǕves 

periodǕ. Piena paraugus ieguvǕm no tesmeǺa katra ceturkġǺa. KopǕ izmeklǛti 214 piena 

paraugi. 

Govǭm, kurǕm kaut viena ceturkġǺa piena paraugǕ Kalifornijas mastǭta testa (KMT) rezultǕts 

uzrǕdǭja neskaidru vai pozitǭvu reakciju, visu ceturkġǺu piena paraugus izmeklǛjǕm 

bakterioloǥiski. KopumǕ bakterioloǥiski izmeklǛti 111 piena paraugi.  

Piena bakterioloǥiskie izmeklǛjumi veikti Latvijas Lauksaimniecǭbas universitǕtes 

VeterinǕrmedicǭnas fakultǕtes KlǭniskǕ institȊta ganǕmpulka veselǭbas un reprodukcijas 

problǛmu laboratorijǕ pǛc ISO 707(ĭ) standartǕ rekomendǛtǕs metodes un ierosinǕtǕju 

identificǛġana veikta pǛc Quinn et al., (2000) aprakstǭtǕs procedȊras. 

Somatisko ġȊnu skaitu pienǕ noteicǕm Akciju sabiedrǭbǕ ĂRǭgas piena kombinǕtsò piena 

kvalitǕtes laboratorijǕ, saskaǺǕ ar LVS EN ISO 13366-3:1997 "Piens. Somatisko ġȊnu skaita 

noteikġanaò, Fluora-opto-elektroniskǕ metode". TǕ kǕ SĠS pienǕ govǭm svǕrstǕs no daģiem 

simtiem lǭdz vairǕk kǕ ļetriem miljoniem ġȊnu mililitrǕ, tad aprǛǵinos, lai veidotu 

uzskatǕmǕkus grafikus, lietotas naturǕlǕs logaritmiskǕs vǛrtǭbas ln(somat), savukǕrt teksta 

daǸǕ un diskusijǕ izmantots laboratoriski noteiktais somatisko ġȊnu skaits pienǕ.  
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Rǭgas Reprodukcijas Centra (RRC) laboratorijǕ noteikta laktoferǭna koncentrǕcija pienǕ, 

izmantojot reaǥentu komplektu D-4156 ĂLaktoferin ï IFA - BESTò, sǛrijas Nr. 33, kvalitǕtes 

standarts TY 9398-045-23548172-2001. Reaǥentu komplekts izgatavots un pielietojams 

laktoferǭna kvantitatǭvai noteikġanai asins serumǕ un citos bioloǥiskos ġǵidrumos ï asins 

plazmǕ, urǭnǕ, siekalǕs, spermǕ, pienǕ u.c., izgatavots akciju sabiedrǭbǕ ĂVektor-Bestò, 

Krievijas FederǕcijǕ. Metode pamatojas uz cietǕs fǕzes imȊnfermentanalǭzi, izmantojot 

poliklonǕlǕs laktoferǭna antivielas.  

Datu statistiskǕ apstrǕde veikta, izmantojot SPSS programmu -11.0 versiju (Statistical 

Package for Social Science) un Microsoft Excel paketes. Ar programmas analǭzes rǭku 

Descriptive Statistic aprǛǵinǕti vidǛjie rǕdǭtǕji un to standartnovirze - (s).  

DarbǕ izvirzǭtǕs hipotǛzes pǕrbaudǭtas ar p-vǛrtǭbas metodi, aprǛǵinǕtǕ p-vǛrtǭba salǭdzinǕta ar 

bȊtiskuma lǭmeni Ŭ=0,05. Kvalitatǭvo faktoru ietekmes novǛrtǛġanai pielietota vienfaktora 

dispersijas analǭze, savukǕrt faktoru mijiedarbǭbas efekta izpǛtei izmantojǕm divfaktoru 

dispersijas analǭzi (Arhipova, BǕliǺa, 2003).  

 

REZULTǔTI UN DISKUSIJA  

MȊsu pǛtǭjumos iegȊtie rezultǕti liecina, ka analizǛtajos piena paraugos vidǛjais somatisko 

ġȊnu skaits (SĠS) ir 233 710 (566.31) ml-1. ProcentuǕli lielǕkǕ daǸa, jeb 64% no visu 

izmeklǛto govju tesmeǺu ceturkġǺiem ir veseli, SĠS ġo ceturkġǺu pienǕ nepǕrsniedz 100 000 

ml-1. SavukǕrt 20% ceturkġǺu uzskatǕmi par iespǛjami inficǛtiem, jo SĠS pienǕ ir robeģǕs no 

100 000 ml-1 lǭdz 300 000 ml-1, 16% ir subklǭniska mastǭta skarti uz ko norǕda SĠS pienǕ virs 

300 000 ml-1 . 

LiteratȊrǕ ir atġǵirǭgas norǕdes par to, kǕds somatisko sȊnu skaits pienǕ liecina par veselu 

tesmeni. PastǕv uzskats, ka laktǛjoġas govs tesmens ir vesels, ja SĠS pienǕ nepǕrsniedz 

400 000 ml-1 (BlȊzmanis, 1999). Citos ziǺojumos ir norǕdes, ka veselǕ laktǛjoġǕ tesmenǭ SĠS 

pienǕ nedrǭkst pǕrsniegt 100 000 ml-1 (Paape et al., 1987), vai arǭ, ka neinficǛtu ceturkġǺu 

pienǕ laktǕcijas perioda vidusdaǸǕ somatisko ġȊnu skaits ir robeģǕs lǭdz 200 000 ml-1, ja ġǭ 

robeģa pǕrsniegta, tas norǕda uz piena dziedzera reakciju uz daģǕdiem infekciozas (Conha, 

1996; Philpot, Nickerson, 1997) vai neinfekciozas dabas kairinǕjumiem (Burveinich et al., 

1998; Saloniemi 1995; Coico et al., 2003)  apgalvo, ka paaugstinǕts SĠS ne vienmǛr liecina 

par tesmeǺa infekciju, tas tikai norǕda, ka tesmeǺa audi pakǸauti kairinǕjumam. TesmeǺa audu 

kairinǕjuma gadǭjumǕ ir augsts risks, ka pievienosies infekcija. SĠS pienǕ var arǭ palielinǕties 

govǭm uzturoties stresa vidǛ, paaugstinǕtǕ temperatȊrǕ, kǕ arǭ pie nelavǛlǭgiem turǛġanas un 

aprȊpes nosacǭjumiem, tomǛr ġǕdos gadǭjumos krasu SĠS pieaugumu nenovǛro govǭm, kurǕm 

tesmens ir vesels (Elvinger et al., 1991; Ekman 1998; KociǺa, AntǕne 2000). Konoġonoka 

(2005) minǛjusi, ka veselu govju pienǕ SĠS ir lǭdz 300 000 ml-1, lielǕks somatisko ġȊnu skaits 

govju pienǕ liecina par mastǭta risku.  

AttiecǭbǕ uz SĠS atġǵirǭbǕm atkarǭbǕ no sezonas mȊsu pǛtǭjuma rezultǕti liecina, ka 

augstǕkais vidǛjais SĠS pienǕ ir ganǭbu periodǕ 302 880 (685.72) ml-1.. SavukǕrt kȊtsstǕves 

periodǕ vidǛjais SĠS pienǕ ir 169 530 (419.94) ml-1 (p<0.05). Arǭ mȊsu iepriekġ veikto 

pǛtǭjumu rezultǕti (KociǺa, AntǕne, 2000) liecina, ka somatisko ġȊnu skaits govju pienǕ 

ganǭbu periodǕ ir bȊtiski augstǕks, salǭdzinot ar kȊtsstǕves periodu. Ƿoti iespǛjams, ġo 

pieaugumu veicina intensǭva ǕrǛjǕs vides faktoru ietekme, radot tesmeǺa kairinǕjumu, kǕ arǭ 

dzǭvnieku imȊnreakciju aktivǕcija ganǭbu periodǕ. PublikǕcijǕs minǛts, ka liellopiem 

karstuma un stresa ietekmǛ pieaug leikocǭtu migrǕcija piena dziedzerǭ (Elvinger et al., 1992). 

Demelash (2005) ziǺo, ka sezona bȊtiski ietekmǛ SĠS pienǕ, proti, ganǭbu periodǕ, siltǕ un 

mitrǕ laikǕ govǭm ir lielǕks risks saslimt ar mastǭtu. Skaidrojums augstǕkam mastǭtu izcelsmes 

riskam ganǭbu periodǕ ir tesmeǺa kontakts ar ǕrǛjǕs vides kairinǕtǕjiem, t.sk. patogǛniem 

mikroorganismiem (Goldberg et al., 1992; Harmon 1994). SavukǕrt cita pǛtǭjuma rezultǕti 

neliecina, ka karstums vai govju turǛġana ganǭbǕs saistǭta ar SĠS pieaugumu pienǕ (Ġterna, 



29 

 

2005). ǹemot vǛrǕ, ziǺojumu par sezonas ietekmi uz SĠS, varam izdarǭt pieǺǛmumu, ka 

vesels tesmens uz vides apstǕkǸu maiǺu, kǕ arǭ daģǕda veida kairinǕjumiem nereaǥǛ ar krasu 

SĠS pieaugumu pienǕ. IzpǛtǭts, ka govǭm, kuras iepriekġ pǕrslimojuġas tesmeǺa iekaisumu ir 

svǕrstǭgs, bieģi paaugstinǕts SĠS pienǕ un tǕm ir piecas reizes lielǕka reinfekcijas iespǛja 

(Demelash et.al., 2005).  

Laktoferǭna dinamika pienǕ kȊtsstǕves un ganǭbu periodos, kǕ arǭ tǕ vǛrtǭbu svǕrstǭbu 

amplitȊda parǕdǭta 1. attǛlǕ.Veiktie pǛtǭjumi norǕda, ka laktoferǭnam (Lf), lǭdzǭgi kǕ SĠS 

pienǕ, novǛro vǛrtǭbu svǕrstǭbu sezonǕlo raksturu. KȊtsstǕves periodǕ laktoferǭna vidǛjǕ 

vǛrtǭba ir augstǕka, kǕ ganǭbu, attiecǭgi 0.73 (0.54) gl-1 un 0.44 (0.55) gl-1.  

 
1.attǛls. Laktoferǭna koncentrǕcija (gl-1) pienǕ kȊtsstǕves un ganǭbu periodos 

Figure 1. Concentration of lactoferrin (gL-1) in milk during housing and grazing period 

 

Gan kȊtsstǕves, gan ganǭbu periodos atseviġǵǕm govǭm ir izteiktas laktoferǭna vǛrtǭbu 

svǕrstǭbas Ǖrpus standartnovirģu robeģǕm, kas norǕda uz govju individuǕlǕ faktora lomu Lf 

koncentrǕcijas uzturǛġanǕ. AttǛlǕ redzamais uzskatǕmi norǕda, ka kȊtsstǕves periodǕ, kad 

vǛrojamas augstǕkǕs laktoferǭna vǛrǭbas, arǭ tǕ vǛrtǭbu svǕrstǭbu amplitȊda ir izteiktǕka.  

Vienfaktora dispersijas analǭzes rezultǕti (p=0.044) liecina, ka laktoferǭna vǛrtǭba pienǕ 

bȊtiski (p<0.05) atġǵiras atkarǭbǕ no govju sezonǕlǕs turǛġanas, un, ka govju sezonǕlǕ 

turǛġana bȊtiski ietekmǛ laktoferǭna daudzumu pienǕ.  

AnalizǛjot literatȊru par laktoferǭna dinamiku un tǕs izmaiǺu cǛloǺiem govju pienǕ, secinǕm, 

ka autori pǕrsvarǕ uzmanǭbu akcentǛ uz patogǛno mikroorganismu ietekmi uz Lf 

koncentrǕcijas izmaiǺǕs (Korhonen, Kaartinen, 1995; Kai et al., 2002; Diarra et al., 2003; 

Hagiwara et al., 2003). Kaut gan ir pǛtǭjumi, kas liecina, ka laktoferǭna daudzumu govs pienǕ 

ietekmǛ arǭ daģǕdi citi faktori, piemǛram, govs ġǵirne, vecums, veselǭbas stǕvoklis, laktǕcijas 

periods, govju turǛġanas apstǕkǸi, menedģments (Kutila et al., 2003; Zagorska, 2007; 

Konuspayeva et al., 2007; Krol et al., 2010), atrodam arǭ norǕdes, ka veselu govju pienǕ 

laktǕcijas vidusposmǕ laktoferǭna koncentrǕcija ir zema, bet tǕ pieaug tesmeǺa iekaisuma 

laikǕ (Sandholm, Korhonen, 1995; Kawai et al., 1999; Hagivara et al., 2003; Diarra et al., 
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2003). PastǕv viedoklis, ka Lf vǛrtǭbas govju pienǕ svǕrstǕs plaġǕs robeģǕs un visi, to 

koncentrǕciju ietekmǛjoġie faktori, nemaz vǛl nav apzinǕti (Kutila, 2003). Arǭ cits, LatvijǕ 

veiktais pǛtǭjums liecina, ka laktoferǭna saturs govju piena paraugos svǕrstǕs Ǹoti plaġǕs 

robeģǕs (Zagorska, 2007). 

MȊsu veiktajǕ pǛtǭjumǕ laktoferǭna saturs pienǕ svǕrstǕs plaġǕs robeģǕs un ievǛrojami atġǵiras 

gan individuǕlu paraugu starpǕ, gan atkarǭbǕ no govju sezonǕlǕs turǛġanas. MȊsu iegȊtie 

rezultǕti liecina, ka laktoferǭna vidǛjǕ vǛrtǭba analizǛtajos piena paraugos ir 0.61 (0.60) gl-1, un 

tǕ saturs svǕrstǕs ievǛrojamǕ amplitȊdǕ, no 0.00 gl-1 lǭdz 4.40 gl-1.  

PublikǕcijǕs norǕdǭts, ka laktoferǭna daudzums pienǕ nozǭmǭgi variǛ atkarǭbǕ no sezonas 

(Konuspayeva et al., 2007), praktizǛtǕs govju turǛġanas sistǛmas un turǛġanas apstǕkǸiem un 

imunitǕtes stiprinǕġanas pasǕkumiem (Kutila, 2003; Zagorska, 2007). Lf koncentrǕcijas 

pieaugums pienǕ ne vienmǛr saistǕms ar tesmeǺa iekaisumu. Ir pǛtǭjumi, kuru rezultǕti 

apgalvo, ka Lf lǭmeni pienǕ galvenokǕrt ietekmǛ govju laktǕcijas periods un tesmeǺa infekcija 

(Kawai et al., 1999; Eckersall et al., 2001; Hagivara et al., 2003; Korhonen, Kaartinen, 2005).     

MȊsu iegȊtie dati liecina, ka govju sezonǕlǕ turǛġana bȊtiski ietekmǛ laktoferǭna 

koncentrǕciju pienǕ un tǕ vǛrtǭbas bȊtiski atġǵiras (p<0.05) kȊtsstǕves un ganǭbu periodǕ. 

Laktoferǭna vidǛjǕ koncentrǕcija pienǕ kȊtsstǕves periodǕ ir 0.739 (0.54) gl-1, kas ir bȊtiski 

augstǕka par Lf koncentrǕciju ganǭbu periodǕ, proti, 0.448 (0.55) gl-1. NovǛrojǕm, ka 

kȊtsstǕves periodǕ ir augstǕka gan vidǛjǕ, gan maksimǕlǕ, 4.40 gl-1 Lf vǛrtǭba pienǕ, kǕ arǭ ir 

vislielǕkǕs Lf vǛrtǭbu svǕrstǭbas. MinǛtais iespǛjams liecina par individuǕlǕ faktora nozǭmǭgo 

lomu Lf koncentrǕcijas uzturǛġanǕ, un norǕda, ka kȊtsstǕves periodǕ tesmenǭ kǕda iemesla 

pǛc, iespǛjams salǭdzinoġi zemǕkas ġȊnu imunitǕtes dǛǸ, nepiecieġama augstǕka Lf 

koncentrǕcija.  

Ja laktoferǭna koncentrǕcijas dinamiku pienǕ vǛrtǛjam, pamatojoties uz jebkuru citu, ar 

tesmeǺa infekciju nesaistǭtu faktoru iedarbǭbu, rodas jautǕjums - kǕpǛc Lf koncentrǕcija savas 

maksimǕlǕs vǛrtǭbas nesasniedz ganǭbu periodǕ, kad aktivizǛjas imȊnreakcijas un pastǕv 

lielǕks tesmeǺa audu kairinǕjuma risks, bet gan kȊtsstǕves periodǕ. RespektǛjot laktoferǭna 

nozǭmǭgǕs, antibakteriǕlǕs spǛjas, varam pieǺemt, ka ganǭbu periodǕ salǭdzinoġi zemǕkie Lf 

vǛrtǭbu rǕdǭtǕji lǭdz ar paaugstinǕtu SĠS pienǕ, liecina par sekojoġo: ganǭbu periodǕ SĠS govju 

pienǕ palielinǕs galvenokǕrt tesmeǺa neinfekciozu kairinǕjumu rezultǕtǕ, par ko liecina arǭ 

salǭdzinoġi zemǕ Lf koncentrǕcija pienǕ ġai periodǕ; fagocitǕrǕs ġȊnas (t.sk. somatiskǕs ġȊnas) 

tesmenǭ, kam ganǭbu periodǕ ir bȊtiski augstǕka aktivitǕte, spǛj ierobeģot baktǛrijas un 

nepieǸaut iekaisuma procesa attǭstǭbu, tǕdǛjǕdi imunoloǥiskajǕs aizsargreakcijǕs laktoferǭns 

neiesaistas tik lielǕ koncentrǕcijǕ, kǕ kȊtsstǕves periodǕ. 

1. tabula / Table 1 

Laktoferǭna koncentrǕcija (gl-1) pienǕ saistǭbǕ ar tesmeǺu ceturkġǺu inficǛtǭbu 

Lactoferrin concentration in milk (gL -1) in relation to presence of infection in the udder 

quarters 

 

 

CeturkġǺu piens /  

Quarter milk 

Laktoferǭns / Lactoferrin (gl-1) 

Paraugu 

Skaits 

(n) 

VidǛjǕ 

vǛrtǭba / 

Average 

Standart-

novirze / 

Standart- 

deviation 

MinimǕlǕ  

vǛrtǭba 

Min 

MaksimǕlǕ 

vǛrtǭba 

Max 

Bez mastǭta ierosinǕtǕja 

Without pathogens 

69 0.405 0.47 0.00 2.25 

Ar mastǭta ierosinǕtǕju 

With pathogens 

42 0.400 0.40 0.02 1.60 

KopǕ / Total 111 0.403 0.44 0.00 2.25 
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KǕ redzams 1.tabulǕ, vidǛjǕs laktoferǭna vǛrtǭbas veselu un inficǛtu ceturkġǺu pienǕ atġǵiras 

nedaudz, attiecǭgi 0.400 (0.40) gl-1 un 0.405 (0.47) gl-1. Lǭdzǭgi, kǕ izvǛrtǛjot laktoferǭna 

dinamiku govju pienǕ sezonǕlǕs turǛġanas kontekstǕ, arǭ ġajǕ gadǭjumǕ Lf vǛrtǭbas svǕrstǕs 

plaġǕ amplitȊdǕ. Gan minimǕlǕ Lf vǛrtǭba 0.00 g l-1, gan maksimǕlǕ vǛrtǭba 2.25 gl-1, 

konstatǛta veselu ceturkġǺu piena paraugos. 

Vienfaktora dispersijas analǭzes rezultǕti liecina, ka piena paraugos ar un bez mastǭta 

ierosinǕtǕjiem laktoferǭna vidǛjie rǕdǭtǕji bȊtiski neatġǵiras (p>0.05). 

Ir atġǵirǭgi pǛtǭjumu rezultǕti par Lf koncentrǕciju un tǕs svǕrstǭbǕm veselǕ un patogǛno 

mikroorganismu skartajǕ piena dziedzerǭ, kas pamatǕ sniedz informǕciju par laktoferǭna lomu 

un koncentrǕciju govju klǭnisku un akȊtu mastǭtu gadǭjumos (David et al, 1993; Eckersall et 

al., 2001; Kai et al., 2003; Krol et al., 2010). Atseviġǵos pǛtǭjumos analizǛtas Lf 

koncentrǕcijas izmaiǺas govju pienǕ subklǭnisku mastǭtu gadǭjumos. IzpǛtǭts, ka tesmeǺa 

subklǭniska iekaisuma laikǕ, kǕ arǭ cietstǕves periodǕ, laktoferǭna koncentrǕcija govǭm pienǕ 

var ievǛrojami palielinǕties lǭdz pat desmit reizǛm (Kawai et al., 1999; Hagivara et al., 2003), 

bet klǭnisku mastǭtu gadǭjumǕ pat lǭdz simts reizǛm (Korhonen H., Kaartinen L. 1995; 

Eckersall et al., 2001). 

Ir pǛtǭjumi, kuros apgalvots, ka Lf koncentrǕcija subklǭnisko un klǭnisko mastǭtu skarto 

ceturkġǺu pienǕ variǛ atkarǭbǕ no mastǭtu izraisoġajǕm baktǛriju sugǕm un to patogenitǕtes, kǕ 

arǭ no iekaisuma stadijas - tǕ ir ievǛrojami augstǕka akȊtu mastǭtu gadǭjumos (Kawai et al, 

1999; Hagivara et al., 2003). IespǛjams, ka mȊsu pǛtǭjumǕ, kurǕ Lf koncentrǕcija pienǕ 

bȊtiski neatġǵiras paraugos ar un bez patogǛnajiem ierosinǕtǕjiem, skaidrojama ar to, ka 

pǛtǭjuma grupǕ nebija govis ar klǭniskǕm vai akȊtǕm tesmeǺa iekaisuma pazǭmǛm. 

PastǕv iespǛja, subklǭniska mastǭta skartǕ ganǕmpulkǕ paaugstinǕtǕ laktoferǭna koncentrǕcija 

neinficǛtǕ tesmenǭ, veic tesmeǺa audu seromukozǕlo aizsardzǭbu, tǕdǛjǕdi ierobeģojot 

patogǛno mikroorganismu infiltrǕciju tesmeǺa audos. 

AttǛlǕ 2. norǕdǭta laktoferǭna koncentrǕcija pienǕ saistǭbǕ ar tesmeǺu ceturkġǺos identificǛtiem 

patogǛnajiem ierosinǕtǕjiem. 

AugstǕko vidǛjo vǛrtǭbu 0.437 (0.440) gl-1 laktoferǭna koncentrǕcija sasniedz KNS infekciju 

gadǭjumos. S.aureus un Str.uberis izraisǭto subklǭnisko tesmeǺa iekaisumu laikǕ Lf vidǛjǕs 

vǛrtǭbas ir zemǕkas, attiecǭgi ir 0.410 (0.551) gl-1 un 0.345 (0.107) gl-1. Str.uberis mastǭta 

gadǭjumǕ Lf vǛrtǭba pienǕ ir pat zemǕka, salǭdzinǕjumǕ ar veselo ceturkġǺu pienu. JǕatzǭmǛ, 

ka Lf vǛrtǭbu svǕrstǭbu amplitȊda veselo ceturkġǺu pienǕ ir lielǕka, kǕ inficǛto ceturkġǺu 

pienǕ.  

Dispersijas analǭzes rezultǕti parǕda, ka laktoferǭna vidǛjie rǕdǭtǕji pienǕ atġǵiras bȊtiski 

atkarǭbǕ no tesmeǺu ceturkġǺos identificǛtiem patogǛnajiem mikroorganismiem. TǕtad 

mastǭta ierosinǕtǕja veids bȊtiski ietekmǛ laktoferǭna koncentrǕciju pienǕ (p<0.05).  Arǭ citos 

pǛtǭjumos iegȊtie rezultǕti apliecina, ka atseviġǵi patogǛni tesmenǭ spǛj ievǛrojami sekmǛt Lf 

koncentrǕcijas pieaugumu pienǕ (Korhonen H., Kaartinen L. 1995; Hagiwara et al., 2003, 

Krol, 2010). Ir izpǛtǭts, ka laktoferǭns, kǕ nozǭmǭgs govju tesmeǺu aizsargfaktors, maz inhibǛ 

Streptokokku dzimtas patogǛnus to zemǕs dzelzs nepiecieġamǭbas dǛǸ (Nonnecke, Smith, 

1984; Reiter, 1985; Rainard, 1986). MȊsu iegȊtie rezultǕti apliecina, ka Str.uberis infekcijas 

gadǭjumǕ novǛrojama viszemǕkǕ Lf antibakteriǕlǕ aktivitǕte.  
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2.attǛls. Laktoferǭna koncentrǕcija (gl-1) pienǕ saistǭbǕ ar tesmeǺu ceturkġǺos 

identificǛtiem ierosinǕtǕjiem 

Figure 2. Lactoferrin amount in milk (gL -1) in relation with the infection of udder 

quarters 

 

JǕatzǭmǛ, ka S.aureus inficǛto ceturkġǺu piena paraugos konstatǛtas samǛrǕ lielas Lf vǛrtǭbu 

svǕrstǭbas no 0.040 gl-1  lǭdz 1.60 gl-1, kas varǛtu norǕdǭt uz nozǭmǭgu individuǕlǕ faktora 

nozǭmǭgo lomu Lf aktivitǕtǛ ġǭs infekcijas gadǭjumǕ. Ir pǛtǭjumi, kuru rezultǕti liecina, ka Lf 

svǕrstǭbu amplitȊda ir Ǹoti plaġa gan atseviġǵu govju, gan arǭ ceturkġǺu ietvaros. Kutila et al., 

2003 izpǛtǭja, ka Lf koncentrǕcija ievǛrojami variǛ atseviġǵu govju starpǕ un, ka Lf 

koncentrǕcija bȊtiski atġǵirǕs goviju ceturkġǺu ietvaros. Tam iespǛjami vairǕki skaidrojumi: 

iepriekġ pǕrslimots mastǭts kǕdǕ no tesmeǺa daivǕm vai sekretorǕs aktivitǕtes samazinǕġanǕs 

citu iemeslu dǛǸ. Harmon (1994) noskaidrojis, ka Lf koncentrǕcija nozǭmǭgi korelǛ ar saraģotǕ 

piena daudzumu (P<0.05), laktoferǭna un piena produktivitǕtes korelǕcija ir negatǭva. 

Lai izanalizǛtu laktoferǭna vǛrtǭbu svǕrstǭbas pienǕ kȊtsstǕves un ganǭbu periodos saistǭbǕ ar 

tesmeǺu ceturkġǺu inficǛtǭbu, veicǕm sezonas un patogǛno ierosinǕtǕju, kǕ saistǭtu faktoru 

izvǛrtǛġanu.  

KȊtsstǕves periodǕ inficǛto un neinficǛto ceturkġǺu pienǕ Lf vidǛjǕs vǛrtǭbas ir lǭdzǭgas, 

attiecǭgi 0.500 (0.560) gl-1 un 0.516 (0.430) gl-1, savukǕrt ganǭbu periodǕ vǛrojama liela 

atġǵirǭba starp Lf koncentrǕciju inficǛtajos un neinficǛtajos ceturkġǺos, attiecǭgi 0.953 gl-1 un 

0.319 gl-1. KȊtsstǕves periodǕ, salǭdzinǕjumǕ ar ganǭbu periodu laktoferǭna koncentrǕcija ir 

ievǛrojami augstǕka neinficǛtos tesmeǺa ceturkġǺos, savukǕrt ganǭbu periodǕ, salǭdzinot ar 

kȊtsstǕves periodu, laktoferǭna koncentrǕcija ir ievǛrojami augstǕka inficǛtos tesmeǺa 

ceturkġǺos. 

Divfaktoru dispersijas analǭzes rezultǕti liecina, ka govju sezonǕlǕs turǛġanas un patogǛno 

mastǭta ierosinǕtǕju mijiedarbǭbas efekts laktoferǭna daudzumu pienǕ ietekmǛ bȊtiski 

(p=0.037<0.05).  
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2. tabula / Table 2 

Laktoferǭna koncentrǕcija pienǕ (gl-1) kȊtsstǕves un ganǭbu periodos, atkarǭbǕ no 

patogǛnǕ ierosinǕtǕju klǕtbȊtnes ceturksnǭ 

The dynamic of Lactoferrin (gL-1) in milk during the housing and grazing period in 

relation with the udder infection 

 

 

Laktoferǭns 

Lactoferrin 

KȊtsstǕves periods 

Houzing period 

Ganǭbu periods 

Grazing period 

bez patogǛniem 

without 

pathogens 

ar patogǛniem 

with pathogens 

bez 

patogǛniem 

without 

pathogens 

ar 

patogǛniem 

with 

pathogens 

VidǛjǕ vǛrtǭba 

Average 

Standartnovirze 

Standartdeviation 

MinimǕlǕ vǛrtǭba 

Minimum 

MaksimǕlǕ vǛrtǭba 

Maximum 

0.500 

 

0.560 

 

0.035 

 

2.250 

0.516 

 

0.430 

 

0.152 

 

1.400 

0.319 

 

0.353 

 

0.00 

 

0.915 

0.953 

 

0.924 

 

0.00 

 

1.600 

 

KǕ iepriekġ norǕdǭjǕm, ganǭbu periodǕ SĠS ievǛrojami pieaug piena paraugos bez patogǛniem 

mikroorganismiem, savukǕrt laktoferǭna koncentrǕcija neinficǛto ceturkġǺu pienǕ augstǕka ir 

kȊtsstǕves laikǕ. IespǛjams tas apstiprina apgalvojumu, ka laktoferǭns tǕpat kǕ somatiskǕs 

ġȊnas tesmenǭ aktǭvi reaǥǛ arǭ uz tesmeǺa audu neinfekciozu kairinǕjumu (Hagiwara et al., 

2003). MȊsu pǛtǭjuma rezultǕti liecina, ka sezonǕlǕs turǛġanas un patogǛno ierosinǕtǕju 

mijiedarbǭba bȊtiski (p<0.05) ietekmǛ laktoferǭna koncentrǕciju pienǕ.  

IespǛjams, ka mȊsu pǛtǭjumǕ konstatǛtǕs paaugstinǕtǕs Lf vǛrtǭbas norǕda uz to, ka laktoferǭna 

bakteriostatiskas un baktericǭdas iedarbǭbas rezultǕtǕ tiek ierobeģota tesmeǺu infekciju 

izplatǭba gan tǕm govǭm, kurǕm tesmenǭ identificǛti patogǛnie mikroorganismi, gan tǕm, 

kurǕm patogǛni nav identificǛti (Kai et al., 2002; Hagiwara et al., 2003, Krol et al., 2010).  

KonstatǛtais mijiedarbǭbas efekts subklǭnisko mastǭtu skartǕ ganǕmpulkǕ iespǛjams norǕda 

gan uz laktoferǭna dinamikas sezonǕlǕm atġǵirǭbǕm, saistǭbǕ ar govju turǛġanu (Zagorska u.c., 

2007), gan uz Lf antibakteriǕlo aktivitǕti atseviġǵu tesmeǺa infekciju gadǭjumǕ (Kawai et al., 

1999; Hagivara et al., 2003; Korhonen, Kaartinen, 2005), gan to, ka ġie faktori (govju 

sezonǕlǕ turǛġana un mastǭtu izraisoġie patogǛni) savstarpǛji mijiedarbojieties nozǭmǭgi 

ietekmǛ govju tesmeǺa veselǭbu.  

 

SECINǔJUMI  
1. Govju sezonǕlǕ turǛġana bȊtiski ietekmǛ somatisko ġȊnu skaitu (p<0.05) un laktoferǭna 

koncentrǕciju (p<0.05) govju pienǕ: ganǭbu periodǕ, salǭdzinǕjumǕ ar kȊtsstǕves periodu 

bȊtiski pieaug somatisko ġȊnu skaits govju pienǕ, savukǕrt kȊtsstǕves periodǕ bȊtiski 

palielinǕs laktoferǭna daudzums pienǕ. 

2. Laktoferǭna koncentrǕcija subklǭniski inficǛto un veselo ceturkġǺu pienǕ bȊtiski 

neatġǵiras (p>0.05), tomǛr atseviġǵas patogǛnǕs baktǛrijas bȊtiski paaugstina laktoferǭna 

koncentrǕciju pienǕ (p<0.05). 

3. Ganǭbu periodǕ, salǭdzinǕjumǕ ar kȊtsstǕves periodu, bȊtiski palielinǕs laktoferǭna 

koncentrǕcija inficǛto ceturkġǺu pienǕ (p<0.001) un somatisko ġȊnu skaits neinficǛto 

ceturkġǺu pienǕ (p<0.001). 
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4. Laktoferǭnam pienǕ novǛro plaġu vǛrtǭbu svǕrstǭbu amplitȊdu, tas iespǛjams norǕda uz 

dzǭvnieka individuǕlǕ faktora nozǭmǭgo lomu imunoloǥisko aizsargreakciju formǛġanǕ.  
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ABSTRACT  
The use of glucocorticoids induces a specific pathology in dogs called steroid hepatopathy. 

The objective of this study was to determine the possibility of the hepatoprotectants to 

decrease the corticosteroid-induced alteration in dogsô liver functional condition. To reach the 

aim such blood serum enzymes as alaninaminotransferase (ALAT), gammaglutamyltranferase 

(GGT), alkaline phosphatase (AP) and corticosteroid-induced thermostable alkaline 

phosphatase (cAP) were analysed. The study took place in private veterinary clinics in Latvia, 

during 2013 ï 2014, with the permission of dogsô owners. Twenty animals, which received 

glucocorticoids due to present diagnosis, were divided into two groups. In the 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 hepatoprotectants use, blood 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, liver, hepatoprotectants 

 

INTRODUCTION  
Glucocorticoids are widely used in veterinary medicine. Glucocorticoids are anti-inflammatory 

and immunosuppressive group of drugs, which are used for animals with allergic and 

anaphylactic reactions, in shock, with autoimmune diseases or in other conditions (Dillon et 

al., 1980; Lucena et al., 1999; Abraham et al., 2006). Together with desirable effects they can 

cause undesirable as well: osteoporosis, diabetes mellitus, hypertension, iatrogenic 

hyperadrenocorticisms and others.  The telic use 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 steroid hepatopathy (Dillon et al., 1980; Abraham et al., 2006). This 

is a specific pathology only in dogs (Fittschen and Bellamy, 1984). Some blood serum 

enzymes indirectly reflect the liver morphofunctional condition, but histological findings of 

the liver biopsy reflect it directly. Increased values of such blood serum enzymes as 

alaninaminotransferase (ALAT), aspartataminotransferase (ASAT), gammaglutamyltranferase 

(GGT), alkaline phosphatase (AP) and corticosteroid-induced thermostable alkaline 

phosphatase (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. Hepatocytes of dog influenced by 

corticosteroids produce an isoenzyme of alkaline phosphatase (Dillon et al., 1980). Increased 

AP value is one of the most used biochemical indicators in the diagnostics of the liver disease 

(Center et al., 1992). The possibility to distinguish corticosteroid-induced AP from other liver 

pathologies induced AP has greater differential diagnostic value. The safe differential method 

is thermic processing of AP isoenzymes ï corticosteroid-induced AP isoenzyme is 

thermostable (Teske, 1999; Feldman and Nelson, 2004). 

mailto:jkondratjeva@inbox.lv
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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 

S-adenosylmethionineôs influence on systemic and hepatic effects on prednisolone in dogs 

(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 lot of different hepatoprotectants, their efficiency towards 

protecting or reversing corticosteroid-induced changes in dog liver are insufficiently 

investigated. 

Therefore the aim of the study is to investigate the corticosteroid-induced alteration in the liver 

function in the dogs and the possibility to decrease liver alterations by the use of 

hepatoprotectants. 

 

MATERIALS AND METHOD S 
The study took place in private veterinary clinics in Latvia, during 2013 - 2014, with the 

permission of dogsô owners. Twenty dogs of various age, weight, breed and 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 received only an injection of glucocorticoid, in the second group dogs received 

hepatoprotectants after the injection. For this study we selected a long-acting glucocorticoid, 

methylprednisolone acetate, 40 mg/ml, in intramuscular route once on the first day of the study 

in a dose of 0.1 mg/kg, but as hepatoprotectective agent ï ñGlutaMaxò in a recommended dose 

1 pill for each 15 kilograms, which contains the extracts of silymarin (Silybum marianum), 

curcuma (Curcuma longa), artichoke (Cynara scolymus), choline and B group vitamins. These 

were used once per day per os from the first day of study for 45 days. 

To estimate the hepatoprotectant influence on dogôs condition and the possibility to protect the 

liver against glucocorticoid impact, the following blood serum enzymes were determined ï 

alaninaminotransferase (ALAT), gammaglutamyltransferase (GGT), alkaline phosphatase 

(AP) and corticosteroid-induced thermostable alkaline phosphatase (cAP) values. 

The hepatoprotectant ĂGlutaMaxò was used because of its unique composition. The extract of 

silymarin has antioxidant, hepatoprotective, antifibrotic, and anti-inflammatory effects 

(Flatland, 2003; Johnson, 2008). It was used in the treatment of experimentally induced 

mushroom hepatotoxicity in dogs (Vogel, 1984). The extracts of curcuma and artichoke have 

antioxidant and anti-inflammatory effects and are also used for liver detoxication. Choline 

regulates the metabolism of fats, works against fatty degeneration of liver (Johnson, 2008).  

A day before glucocorticoid usage, blood samples were collected from each animal v. 

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 than 15 minutes after the separation. GGT, ALAT and AP were 

determined in serum by biochemical analyzer óMINDRAY BS-120ô. Corticosteroid-induced 

enzyme thermostable alkaline phosphatase was determined by Teske method (Teske, 1999), 

the blood serum was handled for 15 minutes in temperature 60 ÜC, therefore only thermostable 

isoform will be presented into blood serum and then it was determined by the same 

biochemical analyzer.  

To analyze the data the programs MS Excel and óRStudioô were applied. P-values less than 

0.05 were considered to be statistically significant. For the comparison of blood serum 

enzymes values T-test 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 enzymes as 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 

ters 

Reference 

limits, 

U/L*  

Groups Day 0 Day 14 Day 30 Day 45 

ALAT  
10 ï 94 1. 69.2Ñ8.0 206.4Ñ28.8 177.6Ñ19.5 113.5Ñ48.8 

2. 66.3Ñ6.7 157.5Ñ8.6 141.3Ñ8.6 59.9Ñ25.5 

GGT 
0 ï 6 1. 5.0Ñ0.7 19.6Ñ4.4 17.8Ñ3.5 9.8Ñ6.2 

2. 4.6Ñ0.8 12.3Ñ1.7 11.0Ñ1.3 4.9Ñ2.0 

AP 
0 ï 90 1. 59.2Ñ5.5 412.8Ñ75.3 329.2Ñ46.7 157.2Ñ86.4 

2. 63.2Ñ6.1 274.0Ñ20.5 221.2Ñ18.1 89.3Ñ33.9 

cAP -**  
1. 12.5Ñ2.2 265.1Ñ41.4 210.6Ñ32.7 91.0Ñ78.6 

2. 13.4Ñ2.1 205.2Ñ22.5 158.4Ñ17.1 39.8Ñ18.1 

* by Willard, Tvedten, 2012 

**Corticosteroid-induced alkaline phosphatase (cAP) does not have reference limits. 

 

In the first group the hepatoprotectant was not used, in the second group the hepatoprotectant 

was used for 45 days. Fourteen, thirty and forty five days after the injection of long-lasting 

glucocorticoid methylprednisolone acetate, we collected blood samples from all dogs.  

The mean values of serum 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 second group 

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 following results: the mean value of 

ALAT (113.5Ñ48.8 U/L) was approximately 1.6 times higher than on day 0 (69.2Ñ8.0 U/L); 

the mean value of GGT increased 2 times (9.8Ñ6.2 U/L versus 5.0Ñ0.7 U/L); the mean value of 

AP increased approximately 2.7 times from the day 0 (157.2Ñ86.4 versus 59.2Ñ5.5 U/L), but 

cAP mean value in serum was approximately 7 times higher than on the day 0 (91.0Ñ78.6 U/L 

and 12.5Ñ2.2 U/L, respectively) (see Table 1). 

The purpose of this study was also to find out how effectively the hepatoprotectant 

ñGlutaMaxò can decrease the alteration in the biochemical parameters on the serum, which 

was caused by methylprednisolone acetate. It became apparent that all the investigated enzyme 

values in blood serum obtained from the dogs from group two, which were using 

hepatoprotective agents after the long-lasting 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 45 was 59.9Ñ25.5 U/L, which is 

within reference limits and significantly lower than the value from the animals of the group 

one ï 113.5Ñ48.8 U/L (p<0.05) (see Table 1). The mean value of GGT in the group two was 

4.9Ñ2.0 U/L (within reference limits), compared with 9.8Ñ6.2 U/L, as seen in group one (see 

Table 1). The increase of the mean value of AP was 89.3Ñ33.9 U/L, and this was 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). Corticosteroid-induced AP (cAP) mean value in group two 
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on the forty fifth day was high ï 39.8Ñ18.1 U/L, that was 3 times higher than on day 0, but in 

group one the same value was approximately 3 times higher than on day 0 (see Table 1). 

It should be noted that corticosteroid-induced thermostable AP in serum was found in small 

amounts (12.5Ñ2.2 U/L and 13.4Ñ2.1 U/L) even on the day 0. This can be explained by the 

stress of the dogs because of the veterinarian presence and blood collecting. It is acknowledged 

that it is higher 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 dogsô blood as the authors describe it with being in stress 

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 influenced by hepatoprotectant ñGlutaMaxò were 

significantly lower. That indicates that the negative effect of long-acting 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 study prove the fact of glucocorticoid-induced 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 

cAP significant increase in blood serum. The hepatoprotectant ñGlutaMaxò could completely 

prevent these functional failures of liver during this study.  

 

CONCLUSIONS 
1. The corticosteroid methylprednisolone acetate statistically significantly increases the 

values of alaninaminotransferase (ALAT), gammaglutamyltranferase (GGT), alkaline 

phosphatase (AP) and corticosteroid-induced thermostable alkaline phosphatase (cAP) in 

dogsô blood serum. 

2. The hepatoprotectant óGlutaMaxô in dosage of 1 pill for 15 kg of bodyweight, used 45 

days after the one injection of long-lasting methylprednisolone acetate for dogs, 

significantly decreases the values of alaninaminotransferase (ALAT), 

gammaglutamyltranferase (GGT), alkaline phosphatase (AP) and corticosteroid-induced 

thermostable alkaline phosphatase (cAP) in dogsô blood serum. 
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ABSTRACT  
For the research Latvian Brown breed (LB) cows were selected and assigned by the analogy 

principle to two treatments groups (n=2x12). 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% by mass), 16 kg cereal grass - clover silage (36.12% by mass), 2 kg hay (cereal grass 

- clover) (4.51% by mass), 4 kg concentrated feed mixture (rape oil - cake-barley 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 of the productivity indicators suggests that the milk yield in 

the experimental group of cows was approximately 0.17 to 1.02 kg ECM per day higher than 

that in the control group of cows. Feeding cows with the mineral and vitamin blocks has 

contributed to the 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 group. Feeding of the 

supplementary 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 difference between the 

existing in the feed and the required quantity in the cow is reduced by appropriate mineral 

supplements. However, various factors (many of them have not even been established) affect 

the need and availability of mineral substances and vitamins. The concentration 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 composition (Lean et al., 2006; Hackbart et 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 not found 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 mineral-vitamin blocks on 

the productivity, milk quality and reproductive abilities of cows.  

 

MATERIALS AND METHODS  

Trials were carried out on the peasant facility ñDruvasò, Vitinu Parish, Dobeles Municipality. 

For the research Latvian Brown breed (LB) cows were selected and assigned by the analogy 

principle to two treatments groups (n=2x12). The trial was carried out from January to May 

2013, i.e., 151 days. 

The average live weight of cows was 600 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 grass- clover silage (36.12% by mass), 2 kg hay (cereal grass- clover) 

(4.51% by mass), 4 kg concentrated feed mixture (rape oil-cake-barley 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).  

 

45,15

36,12

4,51
9,03

4,53
0,22 0,22

0,22 Silage (maize)

Cereal grass- clover
silage
Hay (cereal grass-
clover)
Concentrated feed
mixture
Protein concentrate

Mineralpremix 
α±ƛƭƻaƛƴ фκсέ
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 product consistency was 

especially tailored for the animal to be able to lick of 250-350 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, according to the control-day indicators.  

The feed ration changed depending on each cowôs milk yield and physiological condition, and 

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

parameters characterizing the feed ration 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 milk (NRC, 2001).  

The forage analyses were made in the accredited Research Laboratory of Agronomic 

Analyses laboratory of the LUA, according to the: dry matter - Forage Analyses met.2.2.1.1: 

1993, crude protein - LVS EN ISO 5983-2: 2009, fiber - ISO 5498: 1981, NDF% - LVS EN 

ISO 16472: 2006, ADF%, NEL, MJ kg-1 - LVS EN ISO 13906: 2008, ash - ISO 5984: 

2002/Cor 1: 2005, calcium - LVS EN ISO 6869: 2002, phosphorus - ISO 6491: 1998 standart. 

Milk analyses were made of a/s ñSiguldas CMASò the milk control laboratory using Milkosan 

equipment according to ISO 9622:1997 standard. The data mathematical processing was 

made applying the program MS Excel. Credibility of results was tested by t-Test. 
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Table 1 

Cow feeding during the trials (live weight of cows ï 600 kg) 

 

Feedstuffs, kg Daily milk yield 24 kg 

Cereal grass- clover silage 16 

Maize silage 20 

Hay (cereal grass- clover) 2.0 

Concentrated feed mixture (rape oil-cake-

barley meal )  

4.0 

Protein concentrate 2.0 

Mineralpremix ĂViloMin 9/6ò 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 that the milk yield in the experimental group 

of cows was approximately 0.17 to 1.02 kg ECM per day higher than that in the control group 

of cows (p < 0.05).  

Table 2 

Cow productivity during the trials, on average kg FCM (n = 2Ĭ12) 

 

 

Group 

Beginning of 

the trials 

Middle of the 

trials 

End of the trials Ñ, compared to 

the  beginning 

Trial  20.21Ñ0.86 21.54Ñ0.50 23.68Ñ0.81 +3.47 

Control 20.38Ñ1.71 21.37Ñ0.99 22.66Ñ0.42 +2.28 

Ñ, compared to the 

control 
-0.17 +0.17 +1.02 +1.19 

P<0.05 

 

In various sources of literature, 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 productivity (Trupa, Latvietis, Ruvalds, Strikauska 

1999; Trupa, 2000; Trupa., Latvietis, 2000; OôDonoghue, Boland, 2002). 

Analysing how mineral and vitamin blocks feeding has affected the cow reproduction 

indicators, we see that the service period (duration of non-pregnancy) in the trial group is 

about 9 days shorter, 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 group - 60% when compared with 

the control group (the optimum limit 45-60%). 
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Table 3 

Some average reproductive indices of cows during the trial (n = 2Ĭ12) 

 

Group Service period, days Insemination index 

Number of pregnant 

cows from the first 

insemination, % 

Trial  119 + 22 1.4 +0.51 60 

Control 128 + 16 1.5 + 0.52 44 

Ñ, compared to the 

control 
-9 -0.1 +16 

 

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 that should as far as 

possible be with closer lactations.  In the trial group, there were chosen: two cows of the 2nd  

lactation, and two cows of the 1st  lactation, while in the control group - two cows  of the 2nd 

lactation and two cows of the 1st  lactation. 

Table 4 

Indicces of the parturition process in the groups of cows 

  

Group Count 
Length of delivery, 

h 

Removal of the 

fetal blanket, h 

Trial  4 +1 4-5 

Control 4 3-4 6-8 

 

Feeding of the supplementary blocks left a positive effect on the process of parturition 

of cows. Typical is the fact that the length of parturition for the trial group of cows on average 

was Ñ 1 hour, but the separation of the fetal blanket occurred within 4-5 hours after the birth 

of the calf. In turn, for the control group of cows the length of parturition on average was 3 - 4 

hours, but for two cows from them, the separation of the fetal blanket occurred 6 - 8 hours 

after calving, but in two cases help of an official veterinarian was necessary in this process. 

However, in most cases it is 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 

the body. Therefore, for a normal provision of the cowôs health, productivity and 

reproduction, all the trace elements are necessary (Gerloff., 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. Each group of 

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 mineral-vitamin feed supplementation blocks, with the trial group of cows, the 

milk yield increased by 0.17 to 1.02 kg ECM per day, compared with the control group 

(p < 0.05). 

2. Feeding cows with the mineral-vitamin feed supplementation blocks has contributed to 

the 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 group.  
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3. The parturition process of the cows was positively affected by the feeding of the 

supplementation blocks. In the trial group of cows, the length of delivery averaged Ñ 1 

hour, but the separation of the fetal blanket occurred within 4-5 hours after the birth of 

the calf, but for the control group of cows the length of parturition on average was 3 - 4 

hours and the separation of the fetal blanket occurred 6 - 8 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 counterparts in the control group.  

 

REFERENCES 

1. Andrieu S. (2007) Is there a role for organic trace element supplements in transition 

cow health. ScienceDirekt, The Veterinary Journal 176, 77- 83. 

2. Gerloff B., Morrow D. (1986) Effect of nutrition on reproduction in dairy cattle. In: 

Current Therapy in Theriogenology. USA, pp 317-319. 

3. Hackbart K. S., Ferreira R. M, Dietsche A.A,  Socha M.T, Shaver R. D., Wiltbank M C. 

(2010) Effect of dietary organic zinc, manganese, copper, and cobalt supplementation 

on milk dairy cows production, follicular growth, embryo quality, and tissue mineral 

concentrations in dairy cow. Journal of Animal science. 

4. Lean I.J., De Garis, P.J.Mc Neil, D.M. and Block E. (2006) Hypocalcemia in dairy 

cows:Meta ï analysis and dietary cation anion diference theory revisited. J.Dairy Sci. 

89:669-684. 

5. Nutrient Requirements of Dairy Cattle (2001) Seventh Revised Edition, National 

Research Council. National Academy Press, Washington, D.C., 373 pp. 

6. OôDonoghue, D.G., Boland, M.,( 2002.) The eǟect of proteinated trace minerals on 

fertility and somatic cell counts of dairy cattle. Journal of Dairy Science, 78 (Suppl. 1), 

239. 

7. TrȊpa A. (1999) MinerǕlvielu apgǕde un govju reprodukcijas spǛjas. 

VeterinǕrmedicǭnas Raksti. Jelgava, 334-341. 

8. TrȊpa A. (2000) MinerǕlpiedevu ietekme uz govju produktivitǕti un reprodukcijas 

spǛjǕm. LLU Raksti. Nr.3. Jelgava, 34-38. 

9. TrȊpa A., Latvietis J. (2000) MinerǕlpiedevu ietekme uz piena kvalitǕti. 21.gs kopǕ ar 

zinǕtni un praksi. LLU. Jelgava, 78-82.lpp. 

10. TrȊpa A., Latvietis J., RȊvalds I., Strikauska S. (1999) Influence of mineralpremixes on 

some milk quality indices. LLU Raksti. Nr.1 (295). Jelgava, pp 24-27. 

 

 



47 

 

USE OF 24-Hour AMBULATORY ELECTROCARDIOGRAPHY 

(HOLTER MONITORING) FOR ASSESSMENT OF HEART RATE 

VARIABILITY IN HEALTHY DOBE RMAN PINSCHERS IN 

COMPARISION WITH A ROUTINE ECG AND PHYSICAL 

EXAMINATION  
 

Dana LaizǕne, Lǭga NǕtiǺa, IlmǕrs DȊrǭtis 

LLU VeterinǕrmedicǭnas fakultǕte, Latvija; Faculty of Veterinary Medicine LUA, Latvia 

dana.laizane@gmail.com 

 

ABSTRACT 

In veterinary clinical practice, Holter monitoring has 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 and Doberman Pinschers 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 day. 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. The aim of this 

study was to evaluate and compare main heart rate parameters in clinically healthy Doberman 

Pinschers, obtained during physical examination, routine ECG and 24-hour Holter 

monitoring. Materials and Methods. Physical examination, routine ECG and 24 hour ECG 

recording results were evaluated in 11 clinically healthy, client-owned 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 sinus RR interval 

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 over 24-hour period.  

KEY WORDS: Doberman, 24-hour 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 therapy, ischemic S-T 

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, intermittent electrocardiograms (ECGs) 

because arrhythmia frequency naturally fluctuates widely over time (Bleifer et al. 1980, 

Kennedy 1992, Zipes 1997). In veterinary clinical practice, Holter monitoring has 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 and Doberman Pinschers (Calvert 1991, 

Calvert 1995, Goodwin, Cattiny 1995, 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 day (Marino 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 period of time that might not be objective enough for 
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evaluation of heart rate variability and arrhythmia detection over a 24-hour period. One study 

in Boxer dogs showed that a routine ECG is specific, but not sensitive enough for screening 

purposes and therapeutic evaluations in mature Boxers with ventricular arrhythmic disease 

(Meurs et al., 2001). One study by G. Wess et al. (2010) investigates ability of a 5-minute 

electrocardiography for predicting arrhythmias in Doberman Pinschers with cardiomyopathy 

in comparison with a 24-hour 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 has been 

used to identify high-risk 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 parameters in clinically 

healthy Doberman Pinschers, obtained during physical examination, routine ECG and 24-hour 

Holter monitoring.  

 

MATERIALS AND METHODS  

11 clinically healthy, client-owned Doberman pincher dogs (7 female, 4 male, mean age 4 

years, range 1 ï 8 years) were used in this study. Examination of each dog included physical, 

routine ECG and a 24-hour ambulatory ECG (Holter) examination.  

Physical examination. Mean heart rate and presence or absence of arrhythmias was detected 

by cardiac auscultation and pulse palpation on a. 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 stifles (red for right arm, black for right leg, yellow for left arm, green for left leg). 

Electrical activity was recorded for 5 minutes, with a 12-channel ECG machine STL-08 SD. 6 

leads (I, II, III, aVR, aVL, aVF) were obtained. For current study only data registered with II 

lead were used.  

Holter  Examination. A 24-hour, 2 channel ECG recording system Televet 100 (with 6 

vectors, I, II, III, aVR, aVL, aVF) was used. Holter ECG was performed immediately after 

performing the in-hospital ECG. Each dog was released from the hospital to allow for 

monitoring of the dogôs electrical activity in its normal environment. Because of scheduling 

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 

channels and 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 prepared area: 

yellow ï at the level of base of heart, third left intercostal space, green ï sixth 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 on to the electrodes. 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 author. Data evaluated included hourly and 24-hour summaries 

of average heart rate, minimum and maximum sinus R-R intervals, 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 samples T-test was 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 healthy Doberman 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 different methods. 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 rate obtained 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.  

 
Figure 1. Comparison of the heart rate (meanÑSD) (HR) obtained during physical 

examination (1), routine ECG (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 morning. During this 

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 show trend of minimum heart rates 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). In humans, both the minimum and the maximum heart rates during the 

wake period are significantly higher than the heart rate 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 al. 1981). In 

dogs, however, it is difficult to define real time and duration of sleep, as it is based only on 

ownersô evidence.  
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Figure 2. Heart rate variability of 11 dogs over 24-hour period using Holter monitoring. 

Orange line indicates mean heart rate of all dogs 

 

Minimum RR intervals ranged from 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. Illustrate 

minimum and maximum sinus RR intervals (sec) of each dog in a 24-hour period. It was 

observed that minimum sinus RR interval was similar in all dogs, but there was a range in 

amplitude between maximum sinus RR intervals of all dogs.  

 

 
Figure 3. Minimum and maximum sinus RR intervals (sec) of each dog in a 24-hour 

period 

 

Interestingly no ventricular premature complexes (VPCs) were found during routine ECG 

examination, while all dogs had at least one VPC over 24-hour period (Table 1.) The amount 

of VPCs ranged from 1 to 35, (mean 11). Fewer than 50 VPCs/24 hours are considered 



51 

 

normal in Doberman Pinchers. Study by G. Wess et al. (2010) showed a low sensitivity but 

high specificity of a 5-minute ECG to predict 4100 VPCs/24 hours, if at least 1 VPC is 

detected within 5 minutes. The absence of VPCs in the 5-minute ECG should not lead to the 

assumption that the dog is healthy, because false negative cases were found in 35.8% of the 

examinations. A 5-minute ECG cannot replace a 24-hour ECG examination for the purpose of 

detecting the occult phase of DCM in Doberman Pinschers and the absence of VPCs on a 5-

minute ECG does not preclude the occurrence of VPCs during the rest of the day (Wess et al. 

2010). Current study shows that routine ECG corresponds to a small fraction of the dogôs 

rhythm over a 24-hour period, and identification of abnormalities may be entirely incidental.  

 

Table 1 

Total number of ventricular premature complexes (VPCs) during routine ECG and 24-

hour Holter examination 

 

Case Nr. 1 2 3 4 5 6 7 8 9 10 11 

Number of 

VPCs during 

routine ECG 

0 0 0 0 0 0 0 0 0 0 0 

Number of 

VPCs during 

24ïhour Holter 

examination 

6 8 1 15 7 18 2 4 19 35 6 

 

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 

heart 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 observed in the 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 intervals of all dogs 

and consequently heart rate is very variable. 

6. Routine ECG is an inapplicable method for detecting small number of ventricular 

premature complexes (VPCs).   

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 non-cardiac problems.  
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SUMMARY  

One of the main reasons dogs are going lame is a cranial cruciate ligament rupture (CCLR), 

leading to the tibiofemoral joint instability (Johnston et al., 2001). There is a reason to believe 

that the CCLR is a consequence of immune-mediated polyarthritis.  

Recently, many scientists have focused on biomarker researches, which can provide 

information about changes in the joints and efficiently monitor the progress of the disease, 

when treatment is started. This is particularly important for investigating the diagnostics of 

OA. The development of degenerative process can be prevented by the early taken necessary 

measures. Although there are explored and described some of osteoarthritis biomarkers, to 

date, none of them is in use in clinical practice (Tobias et al., 2012).  

The aim was to evaluate changes in the canine synovial fluid physical properties and cells 

quantity and composition, when the cranial cruciate ligament rupture has been diagnosed. It 

was also investigated the concentration of biomarkers CRP and COMP in plasma and 

synovial fluid by the cranial cruciate ligament rupture and by clinically healthy dogs. In total 

there were 35 dogs tested, twenty-five with CCLR and ten healthy dogs from control group.  

By researched group in canine synovial fluid there were found neutrophil and mononuclear 

cells more than usual should be. In synovial fluid there were found a small amount of red 

blood cells, although they are generally absent from synovial fluid. The study has been 

informative and has confirmed the assumption that in most cases the CCLR is a secondary 

disease caused by immune-mediated polyarthritis (IMP). Studies of biomarkers CRP and 

COMP from plasma and synovial fluid showed that by the cranial cruciate ligament rupture, 

the concentration of biomarkers was significantly increased compared with the results 

obtained from the control group samples.  

The aim of our study was to show the importance of the synovial fluid composition and cells 

analysis by joint disease diagnostics and to promote the use of biomarkers in clinical practice. 

KEY WORDS: dogs, synovial fluid indicators, cranial cruciate ligament rupture, biomarkers 

CRP and COMP. 

 

INTRODUCTION  

The cranial cruciate ligament rupture gives the tibiofemoral joint instability. This is one of the 

main causes of dogs lameness (Johnson et al., 2001). Therefore, researchers focuses on the 

ligament rupture causes and consequences. It is considered that the joint instability allows the 

development of secondary joint pathology - osteoarthritis (Johnson et al., 2001). Osteoarthritis 

(OA) is a condition where the articular cartilage is being damaged and this is resulting pain, 

swelling, joint function limitations. It is known that 20 percent middle-aged dogs and 90 

percent older dogs are suffering from OA. In the human population this percentage is even 

higher (Venable et al., 2008).  

Some authors maintain that osteoarthritis is a secondary disease after CCLR, other authors 

propose that CCLR is a consequence of immune-mediated polyarthritis (IMP). The immune-
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mediated arthritis can be indentified only by synovial fluid cells quantity changes, making 

synovial fluid cells analysis (Viliers et al., 2005).  

Recently, there is very often diagnosed the cranial cruciate ligament rupture by the dogs. By 

most patients, arthrotomy reveals distinct articular cartilage defects, typical to OA. It was 

observed also that very often, after a certain period of time, the problem will recur in another 

limb. Because over the years, this problem takes on a huge scale, scientists are interested in 

finding a way to provide early diagnosis of changes in the joints and prevent their 

development. When OA of the joint is diagnosed, degenerative processes become 

unstoppable. Therefore, there is only one way left - to treat symptomatic by inhibiting pain. 

This makes concerns to the host, because it has to be regularly fed in drugs, the dog's quality 

of life is getting worse, activity is limited. The problem is that there is often failed to 

eliminate the sensation of pain completely, and the rest of the life a dog is suffering pain of 

some degree, which is increasing with age. 

The synovial fluid physical properties tests of color, turbidity, viscosity provide valuable 

information. Turbid synovial fluid occurs by inflammatory joint diseases (Fossum et al., 

2007). The reduced viscosity of the synovial fluid indicates a decrease in the concentration of 

hyaluronic acid (Slattery, 1995). 

Under normal conditions, synovial fluid is not curdling, however, by patients with synovitis 

the blood clots are formatting (Cohen et al., 1975). The results of the synovial fluid cells 

research and evaluation of the cells quantity can be divided into several groups: 

corresponding to the normal range, the typical for osteoarthritis, rheumatoid, infectious 

arthritis, immune-mediated polyarthritis. 

Synovial fluid test can provide more accurate information about the pathology. Research 

includes microscopic evaluation, cell research, bacteriological and serological analysis. 

Results by having septic arthritis may significantly differ from the norm (Brunberg, 2001). 

The diagnosis of joint disease only from synovial fluid test is not possible. However, the 

study results help to choose the appropriate additional analysis. For example, at cranial 

cruciate ligament rupture, by a lack of joint fluid tests the primary reason - immune-mediated 

polyarthritis may remain undetected. 

Biomarkersô goal is to convey information on the physiological and pathological state of 

certain tissues and organs. Biomarkers can be used to achieve several goals:  

1. as a diagnostic tool for the disease or pathological condition identification. 

2. as a tool for determining the stage of disease and helping to classify the disease.  

3. as an indicator of disease prognosis. 

4. for monitoring of the clinical response to previous surgical intervention or medical 

treatment (Tobias et al., 2012). 

The most commonly biomarkers are studied from serum and plasma. However, it may be 

measured from different body fluids - urine, saliva, synovial fluid, tears, cerebrospinal fluid, 

samples from biopsies (Tobias et al., 2012). 

For the last three decades many studies have been conducted in order to discover the ways of 

early diagnosis of OA, monitoring the progress of the disease. The detection of cartilage 

defects in the early stage of osteochondritis is the aimed result for diagnostic, prognostic and 

therapeutic perspectives. Currently, diagnostic methods, such as arthroscopy, magnetic 

resonance, are expensive, can only be applied to the animal in the general anesthetic state and 

display the results only when a big area of the articular cartilage is injured or the cartilage 

fibrillation occurred (Tobias et al. 2012). 

In our study there were analyzed two key biomarkers - COMP and CRP. COMP - pentametric 

non-collagenous glycoprotein - is an integral part of the articular cartilage. COMP is required 

for the normal function, development, structure of the matrix of articular cartilage. A large 

amount of COMP is found in articular cartilage, a small amount - in synovial fluid (Tobias et 
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al., 2012). In the early stage of OA metabolically active cartilage begins to decompose. A 

number of processes that aim to correct the defects associated with an increased amount of 

COMP in synovial fluid are proceeding in articular cartilage. In later stages of OA the 

cartilage becomes less metabolically active; amount of COMP reduces (Tobias et al., 2012). 

Up to date there have been few researches in order to assess the concentration of COMP in 

dogsô synovial fluid. Several studies, conducted with experimental canine OA models, 

confirmed the importance of the COMP marker and the connection with cartilage impairment 

(Tobias et al., 2012). 

CRP is a protein produced by the liver. Its concentration is increased in the case of 

inflammation or the healthy tissues injury. The main benefit obtained from the measurement 

of CRP concentration is to assess the systemic inflammatory activity. Also, it is useful to 

verify the effectiveness of the treatment - by CRP concentration measurement before 

treatment, during it and after (Paul et al, 2011). 

To date the monitoring of canine immune-mediated polyarthritis treatment with steroids has 

been based on the monitoring of clinical symptoms. Danish researchers decided to use CRP 

biomarkers for the assessment of inflammatory activity after initiation of treatment with 

steroids. It was found that CRP is an objective biomarker helping accurately assess the 

inflammatory processes occurring in the joints (Kjelgaard-Hansen et al., 2006). 

The aim of the study is to perform joint fluid tests for dogs, which have been diagnosed with 

the cranial cruciate ligament rupture and surgical treatment was employed. 

The objectives of the study. To evaluate the physical properties of synovial fluid in two dog 

groups - control and researchôs - to compare the results. To analyze synovial fluid cells 

changes in the canine control and researchôs groups. To evaluate the CRP and COMP 

biomarkers number in blood plasma and synovial fluid in the canine control and researchôs 

groups. 

 

MATERIALS AND METHODS  
Work carried out in 2012 - 2014, in Lithuanian University of Health Sciences (LUHS) 

Veterinary Academy, dr. Leonas KriauļeliȊnas small animal clinic and Evaldas Dirģinauskas 

private small animal veterinary clinic (Kaunas district). 

Tested dogs were examined and treated for hind limb lameness, by the cranial cruciate 

ligament rupture. All of these dogs suffered from joint instability caused by cranial cruciate 

ligament rupture (CCLR). The patients were treated surgically (with DeAngelis method), 

using the lateral parapatellar arthrotomy and extracapsular joint stabilization by implanting an 

artificial ligament. During the operation the degree of manifestation of osteoarthritis was 

estimated. 

The control group consisted of dogs brought to veterinary clinics for target sterilization or 

castration operations. Survey of patientsô owners and orthopedic study did not reveal any 

orthopedic diseases. 

Investigational arthrocentesis for tested dogs was performed in general anesthesia, following 

asepsis-antisepsis requirements, before starting joint arthrotomy surgery. 

Physical properties of the resulting synovial fluid were evaluated - the color, viscosity, 

turbidity, mucinous clot formation. After the assessment of physical properties the sample 

residue was sent to the medical clinic of the LUHS Medical Academy Laboratory for cells 

research. 

Research of synovial fluidôs physical properties. Synovial fluid color was determined by 

visual assessment of synovial fluid taken without additives. Viscosity of the synovial fluid 

was assessed by placing a drop on the thumb, putting indicating finger on it, slowly separating 

the fingers and monitoring generated strings (Baker et al, 2000). Synovial fluid was divided 

to: the low-viscous, when there were no strings or the strings were up to 1cm long, medium 
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viscosity - the string length was 1 cm to 2 cm, and viscous - the strings longer than 2 cm. 

Synovial fluidôs turbidity was determined visually, dividing the synovial fluid to clear or 

turbid. 

Cellsô number and composition research methods. For analysis of cellôs number and 

composition synovial fluid was taken to a vacuum tube with anticoagulant K2EDTA. The 

sample was stored in vacuum tube with K2EDTA salt at room temperature (15-25ÜC), and 

studies have been carried out at least 30 minutes and no longer than 2 hours from 

arthrocentesis operation. 

The total number of white blood cells and red blood cells was calculated using a microscope, 

in disposable plastic counting chambers FAST-READ, using acetic acid dye solution, which 

has been poured on synovial fluid to visualize leukocytes and assess their total amount. 

Leukocytes are differentiated by looking through microscope to synovial fluid smear. A drop 

of synovial fluid was taken with a Pasteur pipette and spread on a slide within 1-2 cm2 area in 

order to prepare the smear. Smear was dried at room temperature, then fixed and stained using 

HEMACOLOR paint set. After dyeing and drying, leukocytes differentiation was performed 

using the Olympus CX41 microscope (Olympus, Japan). 

Biomarkers CRP and COMP research methods. CRP concentration was analyzed using 

reagents kits of Dog C-Reactive Protein (CRP) ELISA test kit (Life Diagnostics; USA). 

COMP concentration was analyzed using reagents kits of Canine Cartilage Oligomeric 

protein (COMP) ELISA Kit (TSZ ELISA; USA). Investigations were carried out in accordance 

with the manufacturer's instructions. 

Statistical data analysis. The survey data were estimated using the ñRò statistical package. In 

order to analyze data the arithmetic means ( x ), their bias (mx), trusted intervals (PI) of tested 

dogs (n) properties were evaluated. The reliability of control and test groups arithmetic 

meanôs difference was determined by t-test. The Pearson correlation was estimated to assess 

linear links elasticity between the quantitative variables. Categorical variables influence to 

normally divided quantitative properties was investigated by the method of dispersive 

analysis (ANOVA). Nonparametric frequency tables were analyzed using Fisher and ɢ2 tests. 

Data were considered as statistically reliable, when p Ò 0.05. 

 

RESULTS 

By the evaluation of joint fluid color from the patients, diagnosed with CCLR, synovial fluid 

samples was found that most were of the gray-yellow color (n = 17), a bit less of the pink (n = 

5) and red (n = 3) color samples (Figure 1.). 

Of these patients synovial fluid samples were obtained mainly non-viscous synovial fluid 

samples (n = 21). 

Mucin clot test is directly dependent on quality and quantity of the hyaluronic acid in the 

synovial fluid. After mucin clot test from synovial fluid samples of the patients with the 

cranial cruciate ligament rupture, following results were obtained: mucin clot had formed (n = 

4), had not formed (n = 21). All  synovial fluid samples, from which a mucin clot had not 

formed, were non-viscous. The data presented in Figure 2. 
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Figure 1. The joint fluid color  fr om the patients, diagnosed with the cranial  cruciate 

ligament rupture, samples. 

 

 
 

Figure 2. Viscosity study from patients, diagnosed with the cranial  cruciate ligament 

rupture, samples. 

 

All dogs with the cranial cruciate ligament rupture limped. For this reason the owners turned 

to veterinary clinics. 

In all cases synovial fluid from the joints of control group dogs was of gray-yellow color, 

medium viscosity, clear and formed mucin clot. 

In assessing the results, it was found that from synovial fluid samples of the patients 

diagnosed with the cranial cruciate ligament rupture were obtained more than twice the 

number of leukocytes, as compared with the samples from the control group (Figure 3.). 
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Figure 3. The total leukocytes number in synovial fluid  samples of the control group and 

the patients with CCLR. 

 

A small amount of erythrocytes was found in the control group samples. From synovial fluid 

samples of patients diagnosed with the cranial cruciate ligament rupture total erythrocytes 

number was more than 20 times higher (Figure 4.). 

 

 
 

Figure 4. The total erythrocytes number in synovial fluid  samples of the control group 

and the patients with CCLR. 

 

Neutrophil level from samples of the patients with the cranial cruciate ligament rupture was 

13 percent higher than in the control group samples. Mononuclear amount was 12 percent 

larger in group of the patients with the cranial cruciate ligament rupture compared with the 

results obtained from the control group samples (Figure 5.). 
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Figure 5. Neutrophil and mononuclear cells amount in the control group and the patients 

with  CCLR. 

 

In reference to mononuclear and neutrophil level changes, synovial fluid samples were 

divided into three groups: normal, specific to NIMP and specific to OA. 

All  synovial fluid samples from the control group were normal. The results of the patients 

diagnosed with the cranial cruciate ligament rupture were various:  the most were specific to 

NIMP (n = 11), the same number specific to OA (n = 7) and normal (n = 7). The rating is 

given in Figure 6.  

 

 
 

Figure 6. The assessment of synovial fluid  cells changes in group of the patients with 

CCLR. 

 

Unstable joint of all of the mentioned dogs who have been diagnosed with the cranial cruciate 

ligament rupture was treated surgically with DeAngeli method performing lateral parapatellar 

arthrotomy and extracapsular joint stabilization by implanting an artificial ligament (Figure 

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

 

Synovial fluid and blood plasma biomarkers CRP tests were analyzed in the canine control 

and study groups. It was found that the amount of CRP from synovial fluid and blood plasma 

samples of the cranial cruciate ligament rupture group was higher than from the control group 

(Figure 8.). 

 

 
 

Figure 8. Biomarker  CRP level from synovial fluid and blood plasma samples of the 

control and the patients with the cranial  cruciate ligament rupture  groups. 

 

COMP biomarker from synovial fluid and blood plasma studies in the control and the cranial 

cruciate ligament rupture groups showed that higher COMP amount was from synovial fluid 

and blood plasma samples of the cranial cruciate ligament rupture group compared to the 
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results obtained from synovial fluid and blood plasma samples of the control group (Figure 

9.). 

 

 
 

Figure 9. Biomarker  COMP level from synovial fluid and blood plasma samples of the 

control and the patients with the cranial  cruciate ligament rupture  groups. 

 

Our research results showed that the tests of the physical properties, cells number and 

composition, biomarkers of synovial fluid provide a lot of information, analyzing the causes 

and consequences of lameness. In reference to the research results, we can say that a lot of 

information about inflammation extent, articular cartilage damage can be obtained from 

biomarker studies. 

 

CONCLUSIONS 

1. It was assessed, that 68 percent of joint fluid samples from dogs with the cranial 

cruciate ligament rupture were of the gray-yellow color, 20 percent of the pink and 12 

percent of the red. 

2. 84 percent of synovial fluid samples from the joints of patients who have been 

diagnosed with CCLR were non-viscous, 12 percent - medium viscous, 4 percent - 

viscous. Mucin clot test in 84 percent of samples was negative, in 16 percent samples ï 

positive, all samples were clear. 

3. Compared with the synovial fluid samples of the control group, in samples of the 

patients with orthopedic diseases were evaluated twice as high leukocytes (WBC) and 

almost 20 times higher erythrocytes (RBC) level. 

4. Mononuclear cells count from the tested patient groupôs synovial fluid samples was 12 

percent higher, and the neutrophil count 13 percent higher compared to the control 

group. 

5. Neutrophil and mononuclear cells count in the canine control groupôs samples was 

within the mark, in 44 percent of cases of tested patients group these cells corresponded 

to changes specific to nonerosive immune-mediated arthritis, 28 percent - changes 

specific to osteoarthritis and 28 percent were within the mark. 

6. Biomarkerôs CRP level was higher in blood plasma, but not in synovial fluid. 

Biomarkerôs CRP level in blood plasma and synovial fluid samples of tested patients 

group was almost twice as high as compared to the corresponding samples of the 

control group. 
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7. Biomarkerôs COMP level was twice higher in blood plasma. In synovial fluid samples 

of the control group and tested patients this marker was similar, but itôs level in blood 

plasma was higher of tested group patients samples. 
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ABSTRACT 

Live weight and body condition score are important factors who affected milk quantity and 

quality. Body condition score affected changes of live weight. It is important in early lactation 

stage (until 120th lactation day). Research place was LUA Study and Research farm 

óVecauceô. Data were collected from 16 primiparous and 16 multiparous from October 2013 

to 2013 May 2014. Body condition score of primiparous was equal in 1st, 2nd and 3rd 

recordings (2.72 points), but lower body condition score in multiparous was in 1st recording 

(2.69 points).  Live weight of primiparous was lower in 2nd recording (601 kg), but highest 

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

energy corrected milk were in multiparous group in all recordings. Milk yield of multiparous 

highest was in 2nd recording (49.2 Ñ 1.49 kg), but energy corrected milk yield of multiparous 

highest was in 1st recording (46.4 Ñ 1.70 kg). Fat content was significantly highest in 

multiparous group in 1st recording (4.62 Ñ 0.16%; p<0.05). Phenotypic correlation between 

body condition score at calving and energy corrected milk yield per 100 kg live weight was 

negative in both research groups, except 1st recording in multiparous and 2nd recording in 

primiparous group, when correlation was positive.  

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

 

IEVADS 

Slaucamo govju piena produktivitǕti ietekmǛjoġo faktoru izpǛte var sekmǛt saimniecǭbu 

raģoġanas efektivitǕti. KatrǕ saimniecǭbǕ var bȊt citǕda faktoru kombinǕcija, tomǛr nosacǭti 

faktorus var iedalǭt ǥenǛtiskajos un vides faktoros, kǕ arǭ attiecinǕmos uz govs fizioloǥiju. 

Govs laktǕciju ir vǛlams sadalǭt periodos, lai efektǭvǕk varǛtu plǕnot govju baroġanu un 

analizǛt notiekoġǕs piena produktivitǕtes izmaiǺas. Ikdienas izslaukums sasniedz maksimumu 

apmǛram 4 ï 6 nedǛǸas pǛc atneġanǕs. TǕdǛǸ laktǕcijas sǕkuma periodǕ (apmǛram lǭdz 120 

laktǕcijas dienai) govis vǛl nespǛj uzǺemt pietiekami daudz tilpumainǕs barǭbas un lǭdz ar to 

nepiecieġamo enerǥiju. Trǭs nedǛǸas pǛc atneġanǕs govǭm sausnas uzǺemġanas spǛja 

samazinǕs par 30 ï 35%, kas atstǕj ietekmi uz turpmǕko laktǕcijas posmu (Grummer, 1995 ). 

TrȊkstoġǕ enerǥija tiek Ǻemta no dzǭvnieka organisma rezervǛm. PirmkǕrt tiek izmantotas 

tauku rezerves (Borner et al., 2013). PrecǭzǕko informǕciju par enerǥijas deficǭtu var iegȊt, 

novǛrtǛjot paġu dzǭvnieku, jo govǭm laktǕcijas laikǕ izmainǕs ǵermeǺa kondǭcija un 

dzǭvmasa. ǴermeǺa kondǭcija ir vizuǕls faktors, ko izsaka piecu punktu skalǕ. Ja govs ir 

pǕrǕk vǕja vai uzkrǕjusi pǕrǕk lielas tauku rezerves, tas negatǭvi ietekmǛ arǭ piena 

produktivitǕti un kvalitǕti (Schroder, Staufenbiel, 2006).  

ǴermeǺa kondǭcijas un dzǭvmasas izmaiǺu amplitȊdu ietekmǛ arǭ laktǕcija (Wathes et al., 

2007). AugstraģǭgǕm govǭm ir paaugstinǕts vielmaiǺas stress, kas ietekmǛ lielǕkas ǵermeǺa 

kondǭcijas un dzǭvmasas izmaiǺas. Lǭdz ar to var novǛrot, ka vecǕko laktǕciju govǭm ir lielǕki 

dzǭvmasas zudumi. Tikai sabalansǛta ǛdinǕġana Ǹauj samazinǕt vielmaiǺas stresu un tǕ tǕlǕkǕs 

sekas (Wathes et al., 2007a). ApmǛram lǭdz 15. laktǕcijas dienai vǛrojama enerǥijas 
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iztrȊkuma palielinǕġanǕs. Taļu ǵermeǺa kondǭcija turpina samazinǕties pat lǭdz 60. laktǕcijas 

dienai (Block et al., 2001). Lǭdz ar to laktǕcijas sǕkuma periodǕ esoġie procesi ietekmǛ 

turpmǕko laktǕcijas norisi. 

PǛtǭjuma mǛrǵis bija vǛrtǛt slaucamo govju ǵermeǺa kondǭcijas, dzǭvmasas, kǕ arǭ izslaukuma 

un piena sastǕva sakarǭbu laktǕcijas sǕkuma periodǕ. 

 

MATERIǔLS UN METODIKA  

PǛtǭjuma vieta bija LLU MPS óVecauceô. Dati, analizǛti par daģǕdu ġǵirǺu (Latvijas brȊnǕs, 

Holġteinas melnraibǕs un piena ġǵirǺu krustojumu) 32 slaucamajǕm govǭm, tǕs sadalot divǕs 

grupǕs ï pirmpienes (n=16) un vecǕko laktǕciju govis (n=16). Dati apkopoti laika periodǕ no 

2013. gada oktobra lǭdz 2014. gada maijam. Govis turǛtas nepiesietajǕ turǛġanas sistǛmǕ, 

slauktas trǭs reizes dienǕ ar 8 stundu intervǕlu. Govis ǛdinǕtas ar pilnǭgi maisǭto barǭbas devu, 

kura sastǕvǛja no kukurȊzas skǕbbarǭbas, zǕles skǕbbarǭbas, graudu miltiem, saulespuǵu 

spraukumiem, rapġu rauġiem, sojas spraukumiem, melases, sǕls, dzeramǕs sodas un 

papildbarǭbas Biotin Plus. 

Dati par slaucamo govju ikmǛneġa piena produktivitǕti iegȊti no Lauksaimniecǭbas datu 

centra pǕrraudzǭbas rezultǕtiem. PirmǕ pǕrraudzǭbas kontrole vidǛji tikai veikta 18 Ñ 1.00 

laktǕcijas dienǕ, otrǕ kontrole 49 Ñ 0.90 laktǕcijas dienǕ, treġǕ kontrole 81.86 laktǕcijas dienǕ, 

bet ceturtǕ kontrole 111 Ñ 0.87 laktǕcijas dienǕ. 

SomatiskǕs ġȊnas pǕrrǛǵinǕtas standartizǛtajǕs vienǭbǕs (SCS) pǛc ġǕdas formulas (Schutz, 

Powell, 1993): 

 

SCS=log2 (Somatic cell count/100000)+3 (1) 

 

EnerǥǛtiski koriǥǛtais piens (EKP) aprǛǵinǕts izmantojot formulu (Garcia et al., 2006): 

 

EKP = izslaukums, kg Ĭ ((0.393 Ĭ tauku saturs,%) + (0.242 Ĭ 

olbaltumvielu saturs,%) + 0.7832)/3.140 
(2) 

 

Dzǭvmasa un ǵermeǺa kondǭcija noteikta govǭm atnesoties un dienǕ, kad veikta pǕrraudzǭbas 

kontrole. Dzǭvmasa noteikta ar speciǕlu mǛrlentu, veicot krȊġu apkǕrtmǛra mǛrǭjumu. 

Barojums vǛrtǛts vizuǕli 5 punktu sistǛmǕ (1 punkts ï vǕja, 5 punkti ï Ǹoti lielas zemǕdas 

tauku rezerves). 

Datu apstrǕdei izmantota SPSS 19.0 lietojumprogrammatȊra. AnalizǛti dati par pǛtǭjuma 

grupu vidǛjiem rǕdǭtǕjiem un to standartkǸȊdǕm. Izslaukuma un piena sastǕva vidǛjo vǛrtǭbu 

bȊtiskǕs atġǵirǭbas pirmpienǛm un vecǕku laktǕciju govǭm atnesoties un turpmǕkajǕs 

pǕrraudzǭbas kontrolǛs noteiktas, izmantojot T-testu (p<0.05). Sakarǭbas cieġums starp EKP 

un ǵermeǺa kondǭcijas vǛrtǛjumu noteikts ar Pǭrsona (Pearson) korelǕcijas koeficienta 

palǭdzǭbu. 

 

REZULTǔTI UN DISKUSIJA 

ǴermeǺa kondǭcijas izmaiǺas atspoguǸo zemǕdas tauku slǕǺa izmaiǺas. Samazinoties zemǕdas 

taukus slǕnim  mainǕs ǵermeǺa kondǭcija. Tas ieetkmǛ arǭ dzǭvmasas izmaiǺas. Gan ǵermeǺa 

kondǭcijas, gan dzǭvmasas izmaiǺas atstǕj ietekmi uz piena produktivitǕti, atraģoġanu un govs 

veselǭbu (Berry et al., 2006). Atnesoties vidǛjais ǵermeǺa kondǭcijas vǛrtǛjums pirmpienǛm 

un vecǕku laktǕciju govǭm  bȊtiski neatġǵirǕs, attiecǭgi 2.78 un 2.77 punkti. ǴermeǺa 

kondǭcijas zemǕkǕ vǛrtǭba tika novǛrota pirmajǕ kontrolǛ, kad pirmpienǛm  tǕ sasniedza 2.72 

punktus, bet vecǕko latǕciju govǭm 2.69 punktus. VecǕko latǕciju govǭm ǵermeǺa kondǭcija 

nǕkamajǕs kontrolǛs pakǕpeniski palielinǕjǕs. PirmpienǛm vidǛjǕ ǵermeǺa kondǭcija pirmajǕ, 

otrajǕ un treġajǕ kontrolǛ bija vienǕda (2.72 punkti). PirmpienǛm ǵermeǺa kondǭcija nedaudz 
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palielinǕjǕs ceturtajǕ kontrolǛ (2.73 punkti; 1. att). SaskaǺǕ ar zinǕtnieku pǛtǭjumiem ǵermeǺa 

kondǭcijai jǕbȊt no 2.75 lǭdz 3.00 punktiem. ZemǕkǕ ǵermeǺa kondǭcija novǛrota no 50. lǭdz 

75. laktǕcijas dienai, kad tǕ sasnidz 2.60 punktus (Bastin et al., 2010). 

 

 

1. attǛls. ǴermeǺa kondǭcijas izmaiǺas laktǕcijas sǕkumǕ: Ǐ pirmpienes; ƴ vecǕko 

laktǕciju govis 

Figure 1. Changes of body condition score in early lactation stage: Ǐ primiparous; ƴ 

multiparous 

 

VecǕko laktǕciju govǭm atnesoties dzǭvmasa bija lielǕka (649 kg) kǕ pirmǕs laktǕcijas govǭm 

(609 kg). Arǭ pǕrǛjǕs ļetrǕs dzǭvmasas kontroles reizǛs vecǕko laktǕciju govǭm novǛrota 

lielǕka dzǭvmasa kǕ pirmpienǛm. VecǕko laktǕciju govǭm zemǕkǕ dzǭvmasa novǛrota otrajǕ 

kontrolǛ (622 kg). TreġajǕ kontrolǛ govju vidǛjǕ dzǭvmasa palielinǕjǕs par 18 kg, bet ceturtajǕ 

jau sasniedza 652 kg.  

PirmǕs laktǕcijas govǭm zemǕkǕ dzǭvmasa bija pirmajǕ kontrolǛ (601 kg), bet augstǕko 

sasniedza treġajǕ kontrolǛ (615 kg; 2. att.). Dzǭvmasas izmaiǺas daģǕdu laktǕciju govǭm 

analizǛtajǕs kontrolǛs nebija bȊtiskas. 

SaskaǺǕ ar citu zinǕtnieku pǛtǭjumiem govju dzǭvmasa otrajǕ laktǕcijǕ ir vidǛji par 50 

kilogramiem lielǕka, salǭdzinǕjumǕ ar pirmpienǛm. AnalizǛjot dzǭvmasas izmaiǺas laktǕcijas 

laikǕ, zemǕkǕ dzǭvmasa citu zinǕtnieku pǛtǭjumos novǛrota laika periodǕ no 50. ï 100. 

laktǕcijas dienai (Berry et al., 2011). 

 


