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MANUALAS TERAPIJAS IZMANTOSANA ZIRGIEM
MANUAL TERAPHY FOR HORSES

Gita Alksne, Aija Ilgaza

LLU, Veterinarmedicinas fakultate, Prekliniskais institiits, Latvija
LUA, Faculty of Veterinary Medicine, Preclinical Institute, Latvia
gita.alksne@inbox.Iv

ABSTRACT

There are lots of physiological effects of massage, for example, that improves blood circulation
and tissue metabolism, prevents the formation of connective tissue, promotes faster recovery in
post-operative period, and improves nerve function. Manual therapy is used for different
pathologies of muscles, tendons, ligaments, joints and nerves. In our research, we used eight
horses with increased muscle sensitivity and pain in different body areas. Four days we
performed massage for the neck, shoulder, pectoral, femoral, back, croup and lumbar regions and
stretching exercises for forelimbs and the neck. In the first and the last days of research, we fixed
the skin surface temperature with thermograph, and checked the muscle sensitivity and degree of
forelimbs and neck stretching. Five of the eight horse’s skin surface temperature increased and
significantly decreased muscle sensitivity after therapy. Half of all horse owners noted the
improvement in the horse's movement during the riding.

KEY WORDS: horse, massage, stretching exercises, thermography.

IEVADS

Daudzas pasaules valstis, pieméram, Amerikas Savienotajas Valstis, Vacija, Lielbritanija,
manuala terapija zirgiem ir kluvusi loti populara. Saja terapija visbiezak ietilpst masaza, pasivie
un aktivie stiep$anas vingrinajumi. Sis metodes izmanto dazadu patologiju vai slimibu arstésana,
pieméram, dazadu stiegru, saiSu sastiepumus, locitavu subluksaciju, muskulu atrofijas, neiritu,
nervu un asinsvadu patologiju gadijumos. Manualai terapijai ir daudz pozitivu aspektu — ta
normaliz€ muskulu tonusu, stabilizé un stiprina locitavas un locitavu saites, palielina locitavu
kustibu diapazonu, padara kermena kustibas elastigakas un brivakas (Ball, 2007).

Svarigi ir atceréties, ka, 1paSi sporta zirgam, lai uzraditu labus rezultatus sporta,
nepieciesama kvalitativa atptita. Parmerigs muskulu nogurums, nepietiekosa muskulu izturiba vai
speks, nesamérigs muskulu darbs jeb neatbilstoSas fiziskas slodzes izvéle, konkrétam zirgam
nepiemé&rots inventars (segli, seglu v&derjosta, pakavi u.c.), nepareizs treninpu rezZims — zirgs
netiek pietiekosi iesildits un atsolots pirms vai péc slodzes; nepareiza kermena kondicija, zirga
temperaments — tas viss un vél daudzi citi faktori var izraistt muskulu, saiSu vai stiegru plisumus,
sastiepumus vai parravumus (Nessenson, 2012).

Manuala terapija atslabina muskulatiiru, noveér§ muskulu spazmas, uzlabo muskulu tonusu,
stimulé vai atslabina nervu sistému, palidz saglabat un ari uzlabot organisma miksto audu
vispargjo elastibu, nover§ audu adh&zijas un saistaudu veidoSanos, veicina atraku atveseloSanos
p&coperacijas perioda vai péc traumam, ka arT samazina sastrégumus venozajai asinsritei un
limfritei, uzlabo audu metabolismu un wuzlabo atkritumvielu izvadiSanu no organisma
(Hourdebaig, 2007). Tatad masaza uzlabo audu apasinoSanu un, iesp&jams, paaugstina konkréta
apvidus temperatiiru, par ko varétu parliecinaties ar termografijas palidzibu. Medicina
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termografiju izmanto, lai sanemtu ilustrativu informaciju par objekta virsmas temperattiru (Kahn,
2005).

Vairaki autori atzist, ka terapijas laika dzilais mehaniskais spiediens veicina endorfinu
atbrivoSanos. Endorfini izdalas smadzengs, Iidz ar to organisma tick nomakta sapju sajuta. Tiek
uzskatits, ka viens no masazas efektiem ir sapju mazinasanas (Ball, 2007; Bentz, 2007;
Hourdebaig, 2007).

StiepSanas vingrinajumi ir divu veidu — pasivie un aktivie. Pasivie stiepSanas vingrinajumi ir
vingrinajumi, kad kustibas zirgam veic terapeits, piemé&ram, izstiepjot ekstremitati dazados
virzienos. Savukart aktivie ir kustibas, kuras zirgs veic pats, piem&ram, korda (Denoix, Pailloux,
2000). Pasivas stiepSanas vingrinajumi palielina locitavu kustibas diapazonu, padara kermena
kustibas elastigakas un brivakas, uzlabojot zirga staju, ka ari, stabiliz€jot muskulus un audus,
novers ievainojuma iesp&ju. Muskulu stiepSanas vingrindgjumu izmanto$ana mazina sapes, kas
saistttas ar muskulu sttvumu (Ball, 2007).

Misu darba merkis bija apgit masazas un pasivas stiep$anas vingrinajumus zirgiem un
noskaidrot, vai ar termografijas palidzibu var izvertét So fizioterapijas metozu efektivitati.

MATERIALS UN METODIKA
P&tijuma izmantojam astonus dazada vecuma, dzimuma un izmantoSanas veida zirgus no
divam saimniecibam. Precizu informaciju par zirgiem apkopojam tabula Nr. 1.

1. tabula/ Table 1
Zirgu anamneézes dati
History of horses

Vecums IzmantoSanas
Dzimums| (gadi) : Simptomi
Nr. Sex Age veids Symptoms
g Type of use ymp
(years)
Ataksija. Ipasnieks vélas kévi lecinat, tade]
1. Siev. 2 - vélas izmeginat terapiju — iesp&jams, zirgam
klus labak.
2 Vir. 6 Bérnu jasanas | Ataksija. IpaSnieks vélas izm&ginat terapiju —
(kastrats) apmaciba iespejams, zirgam kliis labak.
3 Siev. 5 Hobija jasana Paaugstma_ta rpuskuhg Jgt_iba. Ipasnieks velas
uzlabot dzivnieka paSsajiitu.
. __. . | Paaugstinata muskulu jutiba. Zirgs treninu
_ Profesionalais AR i g
4. Vir. 6 SOItS laika gaz skerSlus, Ipasnieks doma, ka sapiga
P ir zirga mugura un kajas.
Stiva gaita pleca apvidi, pastiprinata muskulu
5 Vir. 9 Profesionalais | jutiba. Saspringusi pleci, agrak klibojis ar
(kastrats) sports priekskaju, negribigi parvietojas uz labo pusi,
,nemaina kajas”
Paaugstinata muskulu jutiba. Lecot negrib
6. Siev. 11 Hobija jagana plegemetlgs uz kI‘?lEaS pakalkgje_ls, 1ekSojot uz
kreiso pusi, pakalgjas ekstremitates ,,met uz
ieksu”.
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Vir Paaugstinata muskulu jutiba. Zirgs esot
7. - 6 Hobija jasana | lempigs, ,,nezinot, kur likt savas kajas”, skiet
(kastrats) .
nekoordinéts.
8 Vir. 11 Hobija jasana Pa'atug'stlriat'a mPleqlu jutiba. Zirgam 1patnéja
gaita, jocigi cila kajas.

JaatzZimég, ka terapijas laika sesi zirgi netika nodarbinati treninos, bet zirgiem Nr. 5 un Nr. 8
netika partraukts ikdienas treninu reZims — ar tiem turpinaja jat katru dienu.

Pirms manualas terapijas uzsakSanas izveidojam protokolu, kura ieklavam sekojosas
sadalas— anamnéze, pirmas dienas kliniskas izmekléSanas rezultati, neirologiska izmeklésana,
stiepSanas pakapes noteikSana, papildizmekléSana — rentgenologiska un termografiska, pedgjas
terapijas dienas kliniskas izmeklé$anas rezultati, dzivnieka ipasnicka atsauksme péc masazas un
stiepSanas procediiram.

Lai novertétu masazas un arl stiepSanas vingrinajumu efektivitati, izmantojam termografu
,Flir IX series” Extech IRC30, sérijas Nr. 470037785. leguvam termografiskos att€lus visiem
zirgiem $adiem kermena apvidiem: kreisas un labas puses kakla apvidus, kreisais un labais pleca
apvidus, kreisais un labais ciskas apvidus, pretskats krtSu apvidum, ciskas apvidus no
aizmugures, ka ari skausta apvidus (jeb muguras apvidus dorsokraniali) un krustu — jostas
apvidus dorsokaudali. Sie kermena apvidi tika fotograféti ar termografu pirmaja un pédgja
terapijas diena, katra attéla fiksgjot minimalo un maksimalo attieciga kermena apvidus
temperaturu.

Visiem zirgiem cCetras dienas péc kartas tika veikta kakla, pleca, muguras un ciskas apvidus
masaza, ka arT kakla un priek$€jo ekstremitasu pasivie stiepSanas vingrinajumi.

Iegiitos datus apstradajam, izmantojot Microsoft Excel programmu. Aprékingjam vidgjo
aritméetisko, standartnovirzi, izmantojot Avarage un STADEV funkcijas. Lai novertétu iegito
datu atskiribu biitiskumu.

REZULTATI UN DISKUSIJA

Muskulu jutibas novértéSana pirms terapijas konstat€jam, ka visiem zirgiem muskulatiiras
jutiba bija pastiprinata. P&c terapijas nevienam no astoniem zirgiem muskulu pastiprinatu
jutigumu kakla, pleca un kraSu apvidos nekonstatejam. Vislabakie rezultati tika uzraditi abiem
zirgiem ar ataksiju, ka ari zirgam Nr. 5, kuru terapijas laika turpinaja nodarbinat ikdienas
treninos. Zirgam Nr. 3 pé&c terapijas paaugstinata muskulu jutiba nebija noveérojama neviena no
izmekletajiem kermena apvidiem.

Paaugstinata muskulu jutiba norada ir sensibiliz€ta muskulu reakcija uz pieskarienu, kas
varétu biit hronisku parslodZzu un sapju sekas. Arf literatira atrodamie dati liecina, ka veicot
jutigu (sapigu) muskulu masazu, uzlabojas to apasinoSana, un tonuss, samazinoties sttvumam un
sapju sajutai, ko mes noverojam ka paaugstinatas jutibas samazinasanos (Ball, 2007;
Hourdebaig, 2007).

StiepSanas pakapes novérteéSanas rezultati. Zirgiem ar ataksiju p&c pasivas stiepSanas
vingrinagjumu veikSanas péc Cetram dienam noveérojam zinamu uzlabojumu. Ceturtaja diena
kakla saliekSanas un izstiepSanas vingrinajumus zirgi izpildija tikai ar nelielam griittbam. Varam
secinat, ka $adi vingrinajumi uzlabo kakla saliekSanas sp&jas. Ta ka zirgi lavas veikt Sos
vingrinajumus, tas netiesi pierada, ka stiepSanas un saliekSanas vingrinajumiem sava zina ir arl
sapju mazinoss efekts.
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Autori Denoix un Pailloux apraksta par stiepSanas vingrinagjumu efektivitati zirgiem.
StiepSanas vingrindjumi uzlabo dzivnieka staju, kustibas un uzlabo koordinaciju. Ja stiepSanos
veic pirms darba uzsaksanas, ta palielina locitavu mobilitati un kustibu diapazonu, ka ari
palielina muskulu un saiSu elastibu, lidz ar to traumu raSanas iesp&ju darba laika samazinas
(Denoix, Pailloux, 2000).

Varam secinat, ka masazas terapija viennozimigi palidz zirgiem ar muskulu problémam.
Vislielakas problémas ar plasiem jutigaku muskulatiiru regioniem novérojam zirgiem, kurus
izmanto liela fiziska slodz€, péc masazas atseviskiem muskuliem konstatéjam tikai nedaudz
paaugstinatu jutibu vai ar ta netika konstatéta vispar, kas pierada masazas efektivitati.

Pielaujam, ka ekstremitaSu stiepSanas vingrinajumu uzraditie pozitivie rezultati sava zina ir
artefakti — iesp&jams, ka pirmaja diena veicot parbaudi zirgi bija nedaudz satraukti, lidz ar to
pilnvertigi nepaklavas izmeklesanal, ta iespaidojot izmekl&Sanas rezultatus. Tacu veicot parbaudi
pedgja diena, dzivnieki bija pieradusi pie ekstremitasu izstiepSanas, tapec terapijas rezultati tika
noverteti pozitivi.

Termografiska izmekléSanas rezultati (papildizmekléSana). Parbaudot =zirgus ar
termografu pedgja terapijas diena un salidzinot datus ar pirmaja diena iegiitajiem termografijas
att€liem, pieciem zirgiem konstat§jam virsgjas kermena temperatiiras paaugstinasanos. Tas
pierada masazas pozitivo efektu uz asinsriti. (skat. 1. att.).

25 17207
2 -

1,46

L5 7 1,08
1 | 0,66
0,37

o5 b B

-0,06
2

0,5 T 2 3 4
-1

-1,5
-2

25 -1,95
; 2,4

Temperatiras starpiba

Protokolu Nr.

1. attéls. Adas temperatiiras (°C) starpiba pirms un péc terapijas
Figure 1. Skin temperature (°C) difference before and after therapy

Ka jau mingjam, arg§jas temperatiiras paaugstinasanas zirgiem p&€c masazas terapijas un
stiepSanas vingrinajumiem liecina par masazas efektivitati — ta uzlabo asinu un limfas plismu
asinsvados, Iidz ar to uzlabo audu vielmainu. Temperatiras pazeminasanas otrajam, ceturtajam
un piektajam zirgam, iesp&jams, nozimé asinsrites cirkulacijas samazinasanos. Piektajam zirgam
adas temperatiras izmainas pirms un pe€c terapijas bija maznozimigas, tacu otrajam un
ceturtajam zirgam §1s izmainas bija salidzino$i lielas. Vislielakais pozitivais rezultats ir zirgam
Nr. 1 ar smagas pakapes ataksiju. Sim zirgam temperatiiras paaugstinasanas bija vislielaka —
+2,07° C (skat. 1. att.)

Radas jautajums, kapéc dzivnieki tik dazadi reag€a uz masazu un stiep$anas
vingrindjumiem. Zirgam Nr. 2, kur§ masazas laika kluva mierigs — elpoSana kluva dzilaka, acis
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pievertas un galva noliekta, nov@rojam atseviSku kermena apvidu virs§jas temperatiras
pazeminasanos — iesp&jams aktivaka bija parasimpatiska nervu sist€ma. Savukart zirgi Nr. 4 un 5
bija nervozi, tie terapijas laika méginaja parvietoties, vairak interes€jas par apkartéjo vidi, reizém
uz terapiju reag€ja visai agresivi, kas norada uz paaugstinatu simpatiskas nervu sistémas
uzbudinajumu. Terapijas beigas veiktie adas temperatiiras meérijjumi parada, ka tiesi Siem zirgiem
adas temperatiira samazinajas.

Hourdebaig uzsver, ka masgjot zirgu ar rokam, tiek kairinati juSanas receptori ada. Ar
masazas palidzibu stimul&jot parasimpatisko nervu sist€ému, dzivniekam tiek samazinats stress. Ja
dzivnieks ir stresa stavokli, tas atspogulojas visa kermeni ka pastiprinats muskulu tonuss. Saja
gadljuma masazas merkis ir stresa mazinasana, stimulgjot parasimpatisko nervu sist€mu
(Hourdebaig, 2007).

Misuprat, ja zirgs uztver masazu mierigi, neuztraucoties, tad parasimpatiskas nervu sist€mas
kairinajuma ietekm& visi regiona asinsvadi paplaSinas, ari ada un zemada un virsgja adas
temperatiira paaugstinas. Savukart ja masazas laika dzivnieks uztraucas un pieaug simpatiskas
nervu sistémas aktivitate, tiek panakts pretejs efekts — asinsvadi saSaurinas, lidz ar to adas virs¢ja
temperatiira samazinas.

Zirgu ipasnieku atsauksmes péc terapijas. Puse no astoniem zirgu ipasniekiem atzimé
zirga gaitas un kustibu uzlaboSanos treninu laika. Tacu tas nenozimé, ka pargjiem zirgiem
uzlabojumu nenoveéroja. Zirgs Nr. 1 ir jaunzirgs ar smagu ataksiju un netiek nodarbinats treninos.
Ar zirgiem Nr. 2 un Nr. 3 macijas jat bérni, lidz ar to zirgu ipasnieki nesp€j objektivi novertet
terapijas rezultatus un novertet, vai zirga kustiba un gaita ir noveérojamas izmainas. Zirgam Nr. 8
terapijas ietekmi noskaidrot neizdevas.

Kopuma varam teikt, ka profesionali veikta masaZa un pasivas stiepSanas vingrinajumi
pozitivi ietekmé zirga passajiitu, atvieglo ataksijas raditas sekas, uzlabo gaitu un kustibas.

SECINAJUMI

1. Lietojot masazas un stiepSanas vingrindgjumu kombinaciju zirgiem muskulu un locitavu
patologiju gadijumos, ja tas nav kontrindic€tas, gandriz vienmer tiek sasniegts pozitivs
rezultats.

2. Ar termografijas metodi var izvertét fizioterapiju metoZzu efektivitati, jo to ietekme& mainas
attieciga kermena apvidus argja temperatiira.

3. P&c masazas un stiepSanas vingrinajumu pielietosanas 50% zirgu ipaSnieki atzimé zirga
vispargja stavokla un kustibu uzlabosanos.

4. Arkartigi svarigi terapijas laika atrasties pieticko$i plasa izoléta telpa, lai apkart biitu péc
iespéjas mazak dazadu trauc€josu apstaklu, piemeram, citu zirgu parvietoSanas, citu cilveku
klatbiitne, barosanas laiks u.c.
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ABSTRACT

Listeriosis is a common infectious disease in ruminants. Abortion is one of the clinical
manifestations of listeriosis. The retrospective study was carried out to elucidate the situation in
Latvia concerning listeriosis caused abortions in cattle.

KEY WORDS: cattle, listeriosis, abortions, incidence.

IEVADS

Listeria gints baktérijas ir plasi sastopamas daba — augsng, tident, uz augiem un dzivniekos,
lidz ar to tas viegli var noklat arT dzivnieku bariba. Divas sugas no Listeria gints ir patogénas
dzivniekiem — L. monocytogenes un L. ivanovii (Czuprynski et al., 2010). Kontaminé&ta dzivnieku
bariba, visbieZzak sliktas kvalitates vai bojata skabbariba, nereti var biit par iemeslu plasSiem
listeriozes uzliesmojumiem dzivnieku vida (Low, Donachie, 1997). Listerioze dzivniekiem var
izpausties ar dazadam kliniskajam pazimém — septicémiju, abortiem vai nedzivi dzimuSajiem,
gastroenteritu un centralas nervu sisteémas infekcijam — meningoencefalitu (Bartt, 2000; Drevets,
Bronze, 2008; Siegman-Igra et al., 2002). Dazkart var novérot arl acu formu -
keratokonjunktivitu (Cooper, Walker, 1998; Rocourt, Cossart, 1997). Dzivnieku listerioze,
galvenokart, ir produktivo atgremotajdzivnieku infekcijas slimiba. Liellopiem listeriju izraisitie
aborti parasti tiek diagnosticéti biezak ka encefalits. Listeriozes uzliesmojumi ir sporadiski un
skar tikai dazus dzivniekus ganampulka (Ryser, 2007). Atgremotajdzivniekiem listeriozi novéro
sezonali, ar augstako incidenci ziema un agri pavasari, saistot to ar bojatas skabbaribas
iz€dinasanu (Ryser, 2007; Sanaa et al., 1993). Listeria monocytogenes ir plasi sastopams
mikroorganisms apkartéja videé un dazadu dzivnieku zarnu trakta. Klimiski asimptomatiskai
liellopi biezi var izdalit L. monocytogenes ar fekalijam, piesarnojot ganibas vai augu valsts
produktus, virszemes tidenus un pienu (Zundel, Bernard, 2007).

MATERIALS UN METODIKA

Sis ir retrospektivs pétijums, kas veikts, balstoties uz Partikas drosibas, dzivnieku veselibas
un vides zinatniskaja instituta ,,.BIOR” (ZI ,,BIOR”) iegitajiem izmekl€Sanas rezultatiem,
bakteriologiski izmeklgjot abortéto auglu patologisko materialu un serologiski — abort&juso govju
asins serumu.

Bakteriologiski listérijas tika izolétas no abortétajiem augliem, izmantojot listériju
uzkraSanas skidras barotnes (1/2 Frazer buljons un Frazer buljons) un veicot uzs€jumus uz
selektivajam barotném (ALOA) un neselektivajam barotném (Asins vai Columia agars) (OIE,
2008).
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Serologiski antivielas pret listérijam abortgjuso govju asins serumos tika noteiktas ar
aglutinacijas reakciju, izmantojot komerciali razotus L. monocytogenes un L. ivanovii antigénus,
atbilstosi razotaja instrukcijai (Bioveta). Ar §Ts reakcijas palidzibu tika noteiktas antivielas pret L.
ivanovii un L. monocytogenes. Aglutinacijas reakcija balstas uz antivielu specifisku reakciju ar
Listeria spp. somatiskajiem jeb ,,0” antigéniem.

REZULTATI UN DISKUSIJA

No 48 bakteriologiski izmekl&tajiem abortétajiem augliem 2011. gada listérijas tika izol&tas
11 gadijumos (22,92%), bet 2012. gada pirmajos septinos méneSos L. monocytogenes tika
izol&tas 9 gadijumos (18,75%) no bakteriologiski izmekl&tajiem 48 abortétajiem augliem.

No 288 serologiski izmekl&to abort&juso govju asins serumiem 2011. gada antivielas pret
listerijam tika konstatétas 4 gadijumos (1,75%), no kuriem 3 gadijumos antivielas tika konstatetas
pret L. monocytogenes, bet 1 gadijuma pret L. ivanovii. 2012. gada no janvara lidz julijam
izmekleto 198 abortgjuSo govju asins serumos antivielas pret list€rijam tika konstatétas 3
gadijumos (1,52%) (skat. 1. att€lu), un visos 3 gadijumos antivielas tika konstat€tas pret L.
monocytogenes.
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#2011
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4 22012
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Bakteriologiski Serologiski

1. att€ls. Bakteriologiski un serologiski uz listeriozi pozitivo abortéjuso liellopu skaits 2011.
gada un 2012. gada pirmajos septinos menesos
Figure 1. Number of aborted cattle positive on listeriosis by bacteriological and serological
tests in 2011 and the first seven months in 2012

Japiebilst, ka bakteriologija ir nozimigaka metode listeriozes diagnostika. Apkopojot datus
par attiecigo laika periodu, tika konstatéts, ka dazos gadijumos, kad serologiski rezultats uz
antivielu klatbaitni pret listérijam abort&juso liellopu asins serumos ir aizdomigs vai pozitivs,
bakteriologiski listérijas no atbilstoo liellopu abortétajiem augliem netika izolgtas. So faktu var
skaidrot ar to, ka listeriolizins O (LLO), kas ir galvenais L. monocytogenes virulences faktors un
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stimulé antivielu veidoSanos, ir antigé€niski radniecigs vairakiem citoliziniem, to skaita,
streptolizinam O (SLO) no Streptococcus pyogenes, pneimolizinam no S. pneumoniae un
perfingolizinam no Clostridium perfringens. Anti-LLO antivielu krustreakcijas ar Siem
citoliziniem, ipasi ar SLO un pneimolizinu, traucé izveidot specifiskus uzticamus serologiskos
testus, kas balstiti uz anti-LLO antivoelu atklasanu (OIE Manual, 2008). Lidz ar to var izskaidrot
faktu, ka dazkart serologiski pozitivos vai uz listeriozi aizdomigos gadijumos, bakteriologiski
listerijas netiek konstatétas.

Aplikotaja laika perioda konstat€tajiem listeriozes gadijumiem augstaka incidence tika
novérota ziemas un pavasara ménesos (skat. 2. attelu). Sis novérojums atbilst literatiiras avotos
(Ryser, 2007; Sanaa et al., 1993) minétajam listeriozes augstakas incidences periodam, skaidrojot
to ar bojatas skabbaribas izédinasanu kitstaves perioda.
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2. att€ls. Listeriozes incidence pa ménesSiem gada laika
Figure 2. Incidence of listeriosis according to months of the year

Aborti tika noveroti dazados griisnibas periodos, bet liellopiem biezak tos novéro vélina
grisnibas perioda — péc 7. griisnibas ménesa. Griisnibas ilgums, kada liellopi abortgjusi, no 20
bakteriologiski diagnosticétajiem listeriozes izraisitiem abortiem ir zinams 12 gadijumos — 2
gadijumos aborts bijis 1. lidz 2. griisnibas ménesi, viena gadijjuma aborts bijis 5. griisnibas
meénesl, 4 gadijumos 6. griusnibas ménesi, 4 gadijumos 7. griisnibas ménest un viena gadijuma 8.
grisnibas ménesi. TreSaja attéla paradita list€riju izraisito abortu sastopamiba atkariba no
griisnibas ilguma, sadalot griisnibas periodu pa trimestriem.
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pirmais trimestris otrais trimesrtris tredais trimestris

3. attéls. Listeriju izraisito abortu sastopamiba atkariba no grusnibas ilguma
Figure 3. The incidence of listeriosis caused abortions according to duration of gestation

SECINAJUMI

1.

Listeriju izraisitie aborti liellopiem Latvija ir aktuali, sastadot vidgji 20% no bakteriologiski
diagnostic€tajiem abortus izraiso$ajiem ierosinatajiem 2011. gada un 2012. gada pirmajos
septinos menesos.

2. Listeriju izraisito abortu incidence bieZzak nove€rojama ziemas un pavasara méneSos un,
iesp€jams, ir saistama ar bojatas un kontaminétas baribas iz€dinasanu.

3. Liellopiem listeriju izraisitos abortus, galvenokart, novéro otraja un treSaja griisnibas
trimestri.
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ABSTRACT

Onchocercosis is parasitological disease caused by genera Onchocerca nematodes. In Latvia
onchocercosis was registered at year 1910 in horses infested horses suffered from different stages
of purulent phlegmon, which localized at neck region. In cows for the first time was registered
Onchocerca lienalis at year 1921. During summer time in infested cows, disease is characterized
by skin lesions on udder and ventral part of abdomen. During large animal practice, providing
veterinary care and treating different lesions, then finding out causes of lesions and following
recovery procession, in some cases there was suspicion on infestation of onchocerca in cows. The
target of research was to establish the infestation of onchocerca in cows. Clinically examinating
153 dairy cows, skin disorders were found in 14 (9.15%) animals. Using skin biopsy device, from
ventral region of abdomen, 10 -15 cm from linea alba were taken 14 skin samples (2cm?). Skin
samples were examinated at FVM Institute of Food and Hygiene and Environmental in
laboratory of parasitology, using Stjuard method. Invasion was found in 4 (IE 28.57%); (11 1.3)
samples.

KEY WORDS: onchocercosis, bovine, skin lesions.

IEVADS

Govim uz tesmena un védera apaks€jas dalas, seviski ganibu perioda, bieZzi redzamas
nezinamas izcelsmes, griiti arst€jamas adas briices, izteikta briiu veidoSanas sezonalitate rada
aizdomas uz Spirurida kartas nematozu kapuru invaziju govim. Latvija jau 1921.gada govim
vasaras perioda registréja Spirurida kartas nematodes Onchocerca lienalis invaziju. Kliniskas
pazimes izpaudas ar adas bricém uz tesmena un paveédere.

SaslimSana ar onhocerkozi ir sastopama visa pasaulé. Onhocerkoze ir hroniska nematozu
ierosinata slimiba daudzu sugu dzivniekiem - govim, aitam, kazam un zirgiem u.c. Pasaulé govim
ir registrétas 8 sugas, savukart Latvija govim ir registrétas divas sugas - Onchocerca lienalis un
Onchocerca gutturosa (Ak6aes, 2006).

Pieaugusi onhocerki parazite dazadu organu saites, bet kapuri ada, visbiezak tesmena ada un
tesmena sait€s, ka ari lokaliz&jas nabas regiona. Onhocerku matites dzemdé dzivus kapurus, kuri
ar asins plismu tiek transporteti uz adu (Armstrong, 2001; Mehlhorn, 2008; Axb6aes, 2006).

Merenajos klimata joslas regionos onhocerku izplatiba notiek vasaras perioda, kad notiek
aktiva starpsaimnieku lidoSana. Vasaras perioda, govis, kas ganas, tiek paklautas lielam skaitam
asinssticgju kukainu uzbrukumam. Katrai onhocerku sugai ir specifisks starpsaimnieks, visbiezak
kni$li un migeles. Kni$lu vai migelu matites, sticot asinis no invadétiem dzivniekiem, uznem
parazitu kapurus. KniSlu organisma, Latvija, onhocerku kapuri 7 — 21 dienu laika klast
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invadetspgjigi (Taylor, 2007). Knisli barojas ar asinim vairakkartigi, tapec pie atkartotas asinu
uznemsanas kukaini ievada invadétsp&jigos kapurus govs organisma. Kapuri migré govs
organisma, nokliist ada, kur sasniedz dzimumgatavibu septinu lidz astonu ménesu laika. Kapuru
koncentracija uz 1 cm? adas laukuma var sasniegt vairakus tukstoSus. Maksimalo kapuru
koncentraciju ada diagnostice govim septinu lidz devinu gadu vecuma, jo onhocerki govs
organisma var dzivot vairakus gadus (Rubtsov, 1990; Solismaa, 2008).

Kapuru lielaka koncentracija ir novérojama kukainu iecienitakajas baroSanas vietas uz
dzivnieka, kuras ir muguras regions, ausis, kakls un pavédere. KniSliem §is barosanas vietas ir
kermena apaksgjas dalas. KniSlu matites uzbruk dzivniekiem agri ritos, vakaros, bezvgja, ka ari
pirms lietus (garkﬁnas, 2005; Taylor, 2007; Axbaes, 2006).

Pieaugusas nematodes saités, bet to kapuri ada un pupu ada rada mehaniskus bojajumus
(plaisas) un pievienojoties sekundarajai infekcijai veidojas dazadas pakapes iekaisuma procesi.
A1 citas zemges, piem., Turcija novérots, ka govim, kuras slimo ar onhocerkozi tris reizes biezak
diagnostic€ mastitu (Beytut, 2005; Kahn, 2005; Radostits, 2007; Ax6aes, 2006).

Galvenie profilakses pasakumi ietver sevi cinpu ar starpsaimniekiem. Dzivniekus iesaka
regulari apstradat ar insekticidiem vai repelentiem. Vasara, kad knisli ir aktivi, preparatus lieto
atkartoti ik pec 1,5 ménesa. Govis ieteicams apstradat pret knisliem no maija otras dekades lidz
junija beigdm. Vasara dzivniekus ieteicams ganit sausos kalnainos apvidos, jaundzivniekus
ieteicams ganit 5 — 10 km attaluma no pieaugusu govju ganampulka. Augstas knislu aktivitates
laika dzivniekus nav ieteicams ganit vispar. Upju vai gravju tidens limena samazinasana, zivju
audzgSana idenstilpn€s un tudens kratuvju attiriSana no uUdensaugiem, lauj samazinat knislu
kapuru un kiininu daudzumu (garkﬁnas, 2005; Taylor, 2007; Axb6aes, 2006).

Ja saimnieciba govim novéro 1éni dzistoSas, sezonala rakstura briices, tad ir ieteicams govis
parbaudit uz onhocerkozi. Darba mérkis - noskaidrot onhocerku invaziju govim, un tika izvirziti
sekojosi darba uzdevumi:

e Kliniski izmeklet govis, nosakot aizdomigas uz onhocerku kapuru invaziju (adas

kopsakara traucgjumi védera ventralaja dala), Austrumzemgales regiona saimnieciba;

e [egiit petamo materialu kautuves;

e Izmeklet laboratoriski govju adas paraugus un noteikt onhocerku kapuru invaziju;

e [zanaliz€t onhocerku kapuru invaziju saistiba ar govju vecumu un turésanu.

MATERIALS UN METODIKA

P&tamais materials iegiits Austrumzemgales regiona piena govju saimnieciba, kur tiek turétas
153 dazada vecuma slaucamas govis, kuras vasaras perioda tiek laistas ganos. Saimnieciba esosas
govis klmiski izmekl&ja uz adas kopsakara trauc€jumiem. Izmantojot audu biopsijas aparatu, 14
govim ar adas kopsakara traucjumiem nonéma adas paraugus. Tade] ka kapurus ir arT iesp&jams
diagnosticét tikko nokautu govju ada, adas paraugus (29 adas paraugi) pétijumam ieguva ari
kautuves Jelgavas novada.

Ohocerkozes diagnostikai visbiezak izmanto dermolarvoskopisko metodi (ada mekle
kapurus) — pavéderé, nabas apvidi noskuj apmatojumu, dezinfic€, tad So apvidu sanem ar
pirkstiem kroka un ar griezn€m izgriez adas gabalinu tris 1idz ¢etrus mm biezu un 15 — 30 mm
diametra (Keidans, 2008). Paraugu ievieto mégené ar diviem lidz trijiem ml fiziologiska skiduma
(adu velams sasmalcinat) un atstd) uz dazam stundam istabas temperatiira vai ari ievieto
termostata 35 — 37° C. P&c tam adas paraugu iznem, un nogulsnes mikroskopg.
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REZULTATI UN DISKUSIJA

Veicot pétijumu rudent un izmekl&jot saimnieciba 153 slaucamas govis, adas briices védera
ventralaja dala konstat&ja 14 govim. No govim ar adas briicém, kas ir potencialas onhocerkozes
invadetas govis, nonéma adas paraugus. Izmekl&tajos paraugos kapuri tika diagnosticéti 28,57 %.
Janem véra, ka neskaidras izcelsmes briicu c€lonis vasaras perioda var biit onhocerku kapuru
invazija.

Darba izstrades laika tika pétita govju onhocerkozes invazijas saistiba ar govju turéSanas
veidu. legiitie paraugi tika sagrup€ti grupas — saimniecibas, kuras izmanto ganibas un
saimniecibas, kura neizmanto ganibas. Rezultatos tika iegits, ka saimniecibas, kuras izmanto
ganibu periodu kapuri ir diagnosticéti 18,75%. Saimniecibas, kur govis visu gadu tiek tur€tas
kiti, kapuri netika diagnostic@ti. Tas norada, ka govis invad€jas vasara, atrodoties ganibas, kad
notiek kniSlu aktiva lidoSana un baroSanas, tad€jadi izplatot onhocerku kapurus no vienas govs uz
citu.

P&c literatiiras datiem, maksimalo onhocerku kapuru koncentraciju ada diagnostic€ govim
septinu Iidz devinu gadu vecuma, tad€] petijjuma iegltie paraugi tika sagrup€ti pa vecuma
grupam. Adas paraugos, kuri tika panemti no govim Iidz 5 gadu vecumam, kapurus neatrada.
Kapurus diagnosticgja adas paraugos no govim, kuras bija 10 gadus vecas un vecakas, invazijas
sastopamiba 50%. Jaatzimé, ka laboratorisko izmekl€jumu gaitd visaugstaka kapuru
koncentracija (II 6) tika konstat€ta govij, kuras vecums bija 15 gadi un kurai bija nedzistosa
briice tesmena apvidi.

Peétijuma gaita tika konstatéta sakariba starp govju vecumu un kapuru daudzumu govs
organisma, sakariba atspogulota 1. tabula.

1. tabula/ Table 1
Onhocerkozes invazija saistiba ar govju vecumu
The relationship between cows age and invasion of onchocercosis

Paraugu Pozitivie
V(e(;l:j?;s skaits paraugi Kapuru skaits IE. % T
g Number of Positive Number of larva ’
Age (year)
samples samples
2-3 1 0 0 0 0
3-5 6 0 0 0 0
5-10 26 1 1 3,85 1,00
10< 10 5 12 50,00 | 2,40
Kopa/Total 43 6 13 13,95 | 2,17

Sakariba norada, ka palielinoties govju vecumam, kapuru daudzums govs organisma pieaug,
jo notiek onhocerku kapuru uzkraSanas. Ka jau iepriek§ minéts onhocerku kapuri maksimalo
koncentraciju ada diagnostic€ govim septinu lidz devinu gadu vecuma, jo onhocerki govs
organisma ir labi adapt&jusies un var dzivot govs organisma vairakus gadus.
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SECINAJUMI

1. Govim viens no iesp&jamiem briicu veidosanas faktoriem ir onhocerku kapuri;

2. Kapuru koncentracija govs organisma lidz ar govju vecumu palielinas;

3. Onhocerku invazija diagnostic€jama govim, kuras vasaras perioda tiek laistas ganibas.
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ABSTRACT

This study was carried out to analyze the veterinary forensic investigations in the Faculty of
Veterinary medicine during the 2010. — 2012. year period on purpose to summarise investigations
depending on the criminal proceeding city, animal species, types of the animal death induced
patterns and analyze their mechanogenesis. Totally there were done 55 veterinary forensic
veterinary investigations. Most of them were defined due to criminal proceedings in Jelgava,
Dobele and Riga. Veterinary forensic investigations were done for different animal species, from
which the most were domestic animals — 23 dogs, 15 cats and two sheep. Other examined animal
species were hunting animals and wild unhunting birds. Examination showed that most popular
pattern of animal injuries is caused by shooting. Totally there were 23 animals with gunshot
trauma related with the bullet and pellet caused injuries. The rest include ten cases of blunt force
trauma and falls, seven cases of asphyxia due to garrotting, hanging, drowning, five cases of
sharp force trauma with incised, stab, chop injuries, three cases of biting trauma, two cases of
animal neglect due to insufficient feeding, one case of termotrauma due to burns. Other four
cases did not show signs of trauma, asphyxia or neglect.

KEY WORDS: veterinary forensic investigations, domestic, wild animals.

IEVADS

Tiesu veterinarmedicinas ekspertize ir zinatniski praktiska izpéte, lai atrisinatu specialus
jautajumus kada veterinarmedicinas nozar€, kas nepiecieSama pretlikumigu lietu izskatiSanai
tiesa, un ekspertizes rezultata sniegtais atzinums ir viens no pieradijumiem $o lietu izmekl&Sana.
Pamatojoties uz tiesibu aizsargajoSo iestazu pieprasijumu, veterinarmedicinas ekspertizes tiek
nozimétas, lai noskaidrotu faktus un apstaklus kriminalprocesos, administrativo parkapumu lietas
un civillietas. Kriminalprocesos noteiktas veterinarmedicinas ekspertizes tiek veiktas, lai
atrisinatu jautdjumus parkapumu izmekleSana, kas saistiti ar cietsirdigu izturéSanos pret
dzivniekiem, nelikumigdm medibam, aizsargajamo dzivnieku iznicinaSanu, apdraudéto savvalas
dzivnieku tirdzniecibas noteikumu neievérosanu un citos ar dzivnieku aizsardzibas noteikumu
parkapumiem saistitos gadijumos (Kriminallikums, 1998, Kriminalprocesa likums, 2005).

Dzivnieku aizsardzibas jautajumi pasaulé kliist arvien aktualaki, tapéc pret tiem versto
parkapumu izmekl€Sana ir loti nozimiga (Cooper, 2007). Latvija nav datu par p&dejo gadu laika
veiktajam veterinarmedicinas ekspertiz€ém, tapéc §1 darba mérkis bija izanalizét tiesu
veterinarmedicinas ekspertizes, kas veiktas LLU Veterinarmedicinas fakultate laika no 2010. I[idz
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2012. gadam, pamatojoties uz kriminalprocesos noteikto izmekl€Sanu, kas ierosinati dazadas
Latvijas pilsétas.

MATERIALS UN METODIKA

Darba analiz&tas tiesu veterinarmedicinas ekspertizes, kas veiktas LLU Veterinarmedicinas
fakultaté laika posma no 2010. gada janvara lidz 2012. gada septembrim miruSiem dzivniekiem,
kuri tika iesiititi no Valsts policijas, pamatojoties uz l€mumu par tiesu veterinarmedicinas
ekspertizes noteikSanu kriminalprocesu izmekl€Sana nepiecieSamo jautajumu noskaidrosanai, kas
lerosinati dazadas Latvijas pilsétas. Tiesu veterinarmedicinas ekspertizes apkopotas péc
izmekl€tajam dzivnieku sugam, to navi izraisosajiem nodarfjuma veidiem un analiz&ti to raSanas
apstakli.

Naves izraisoSa veida noteikSanai visiem izmekl€tajiem dzivniekiem veikta pilna
patologanatomiska sekcija (Parcinskis et al., 2000). Metalu saturosu sveSkermenu un kaulu
lizumu noteikSanai tika izmantota rentgenografiska izmekléSana (Wilson et al, 2004).

Dzivnieku navi izraiso$a nodarjjuma veidi klasific€ti un analiz&ti ka neasu priekSmetu un
kritienu izraisitas traumas, asu prickSmetu raditas traumas, $avinu raditas traumas, kodienu
traumas, asfiksija, termotraumas un neveriga izturéSanas pret dzivnieku (Sinclair et al., 2006,
Merck, 2007).

REZULTATI UN DISKUSIJA

Kopuma Veterinarmedicinas fakultateé (VMF) no 2010. gada janvara Iidz 2012. gada
septembrim veiktas 55 tiesu veterinarmedicinas ekspertizes, kas noteiktas dazadas Latvijas
pilsétas ierosinatos kriminalprocesos (skatit 1. att.).

Jelgava I B
Dobele 4|
Riga
Talsi
Olaine
Tuliumas
Bauska m2010
Ozolnieki 02011
Madona Oo2012
Sigulda
Salaspils )
Liepaja
Jarmala
Gulbene
0 2 4 G 8 10 12 14

Veterinarmedicinas eksp ertizu skaits/
MNumber of the forensic veterinary investications

l.att€ls. VMF veiktas veterinarmedicinas ekspertizes péc kriminalprocesa ierosinasanas
pilsetas 2010. — 2012. gada laika

Figure 1. Forensic veterinary investigations in the FVM depending on the criminal
proceeding city during 2010. — 2012. year period
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Laika posma no 2010. Iidz 2012. gadam Veterinarmedicinas fakultaté lielakais skaits tiesu
veterinarmedicinas ekspertizu noteiktas kriminalprocesos, kas ierosinati Jelgava — 14 gadijumos,
Dobelé — 10 gadijumos un Rigad — 7 gadijumos. VMF veiktas ari tiesu veterinarmedicinas
ekspertizes, kas noteiktas kriminalprocesos Talsos un Olain€ — piecos gadijumos, Tukuma —
Cetros gadijumos, Bauska — tris gadijumos, Ozolniekos un Madona — divos gadijumos un Sigulda,
Salaspili, Liepaja, Jirmala, Gulbeng — viena gadijuma.

Veterinarmedicinas ekspertizu skaits pec izmekl€tajam dzivnieku sugam atspogulots 2.
attela.

Majas suni/ Domestic dogs 9 3]

Majas kaki/ Domestic cats 3

Meza cukas/ Wild boars
Stiunas/Roe deers

Alni/Elks

m2010
02011
Oo2012

Aitas/ Sheep
Staltbriedis/ Red deer

Jenotsuns/Raccoon dog

EHHHHEHEH

Ziemelu gulbis/ Whooper swan

Paugurknabja gulbis/ Mute swan

Kaijag dz./ Gull

Majas balodis/ Domestic pigeon

(=

10 20 30
Veterinarmedicinas ekspertizu skaits/
Number of the forensic veterinary investigations

2.att€ls. Veterinarmedicinas ekspertizes atkariba no dzivnieku sugas 2010. — 2012. gada
laika

Figure 2. Forensic veterinary investigations depending on the animal species during 2010.—
2012. year period

Lielakais skaits tiesu veterinarmedicinas ekspertizu, kas nozimétas Veterinarmedicinas
fakultate 2010. — 2012. gada laika, veiktas majdzivniekiem — 23 suniem (Canis familiaris) un 15
kakiem (Felis catus), ka arT divam aitam (Ovis aries). Tiesu veterinarmedicinas ekspertizes
medijamiem dzivniekiem veiktas 11 gadijumos — Cetru meza ctuku (Sus scrofa), tris stirnu
(Capreolus capreolus), divu alnpu (Alces alces), viena staltbrieza (Cervus elaphus) un viena
jenotsuna (Nyctereutes procyonoides) veterinarmediciniskai izmeklé$anai. Ekspertizei nosutiti ari
savvalas nemedijamie putni — viens Kkaijas dzimtas putns (Laridae), viens majas balodis
(Columba domestica), viens paugurknabja gulbis (Cygnus olor), ka ari viens ziemelu gulbis
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(Cygnus cygnus), kas ir pieskaitams pie pasi aizsargajamas putnu sugas (MK noteikumi Nr. 396,
2000).

Veterinarmedicinas fakultate veikto tiesu veterinarmedicinas ekspertizu daudzums atkariba
no dzivnieku navi izraisoSo nodarijumu veidiem atspogulots 3. attéla.

Neasu priek&metu un kritienu raditag traumas/
Blunt force trauma and falls

Asu priekdmetu raditas traumas/
Sharp force trauma 1 1
Kodienu traumas/ Bite trauma I
Savienu raditas traumas/ Gunshot trauma 9 7
Asfiksija/ Asphyxia Zl
| m2010
Termotrauma/ Termotrauma o2011

| 02012

Neveriga izturedanas/ Neglect Zl

Citinaves veidi/ Other types of death

0 5 10 15 20 25

Veterinarmedicinas ekspertizu skaits/
Number of the forensic vetermary investigations

3.attéls. Veterinarmedicinas ekspertizes atkariba no dzivnieku navi izraiso$a nodarijuma
veida 2010. — 2012. gada laika

Figure 3. Forensic veterinary investigations depending on the animal death induced pattern
during 2010. — 2012. year period

Laika no 2010. gada janvara lidz 2012. gada septembrim VMF veiktajas tiesu
veterinarmedicinas ekspertizés lielakaja skaita gadijumu dzivnieku nave iestajusies saistiba ar
Savinu raditam traumas. Kopuma no visam 55 veiktajam ekspertizém, 23 gadijumos dzivnieki ir
mirusi NO loZu un skroSu raditiem miesas bojajumiem. Desmit gadijumos nave saistita ar neasu
priekSmetu un kritienu raditam traumam, septinos gadijumos — no asfiksijas, piecos gadijumos —
no asu priek§Smetu raditam traumam, tris gadijumos — no kodienu traumam, divos gadijumos —
saistiba ar neveérigu izturé$anos pret dzivnieku, viena gadijuma — no termotraumas. Pargjas Cetras
tiesu veterinarmedicinas ekspertizes, kuras veiktas jenotsunim, ziemelu gulbim, majas sunim un
majas kakim, netika konstat€tas traumas, asfiksijas pazimes vai parmainas, kas liecina par
neverigu izturéSanos pret dzivnieku.

30



Veterinarmedicinas ekspertizes, kas veiktas Savinu radito traumu gadijumos, apkopotas p&c
ievainojumus radoSo $avinu veidiem dazadam dzivnieku sugam (skatit 1. tab.).

Kopuma veiktas 23 veterinarmedicinas ekspertizes $avigu izraisitu traumu gadijumos. Tiesu
veterinarmedicinas ekspertiz€s izmekletajiem dzivniekiem 13 gadijumos ir konstat€tas vitpstobra
un gludstobra lozu raditas traumas, kuras nodaritas gan medijamiem dzivniekiem — astonos
gadijumos, gan majdzivniekiem — piecos gadijumos. Medijamiem dzivniekiem lozu raditas
traumas konstatétas cetram meza cukam, tris stirnam un vienam staltbriedim. Majdzivniekiem
konstatétas gan lozu, gan skroSu raditas traumas. Lozu radito traumu rezultata nave iestajusies
diviem suniem, vienam kakim un divam aitam. Skrosu radito traumu rezultata nave iestajusies
pieciem suniem. Majdzivniekiem un savvalas nemedijamiem putniem konstat€tas arT pneimatiska
ieroCa lozu raditas traumas, kuru rezultata nave iestdjas vienam majas sunim, diviem majas
kakiem, vienam paugurknabja gulbim un vienam majas balodim.

1. tabula / Table 1
Tiesu veterinarmedicinas ekspertizu iedalijjums péc traumu rado$a Savina veida
Forensic veterinary investigations in cases of gunshot trauma
depending on the projectile type

Ekspertizu skaits péc traumu radosa Savina
veida/
Dzivnieka suga N_umber of |n-vest|gat|ons by prOJectl!e type | Kopa
Animal species Vitnstobra vai _ I.’nelfnatlska Total
gludstobra lodes Skrotis ieroca lodes
Rifle and Pellets Air-powered
shotgun bullets gun pellets
Ma3jas suni/ Domestic dogs 2 5 1 8
Majas kaki/ Domestic cats 1 - 2 3
Meza ciikas/ Wild boars 4 - - 4
Stirnas/ Roe deers 3 - - 3
Aitas/ Sheep 2 - - 2
Staltbriedis/ Red deer 1 - - 1
Paugurknabja gulbis/ Mute swan - - 1 1
Majas balodis/ Domestic pigeon - - 1 1
Kopa/ Total 13 5 5 23

Dzivnieku nave saistiba ar neasu priekSmetu un kritienu raditam traumam konstatéta desmit
dzivniekiem, kas galvenokart noteikta majdzivniekiem veiktajas veterinarmedicinas ekspertizes.
Kopuma neasu priekSmetu raditi ievainojumi nodariti diviem sugiem un diviem kakiem. Kritienu
raditu traumu rezultata gajusi boja divi suni. Savukart savvalas dzivniekiem nesu priekSmetu
raditas traumas konstatétas ekspertiz€s, kas veiktas diviem alpiem un vienam Kaijas dzimtas
putnam.

Tiesu veterinarmedicinas ekspertizes asfiksijas gadijumos veiktas septiniem majdzivniekiem,
kuri miru$i noznaugSanas, pakarSanas vai noslikSanas rezultata. Lielakaja skaita gadijumu —
cetriem kakiem un vienam sunim veiktajas ekspertizés konstatéts, ka nave iestajusies noslikSanas
rezultata. NoznaugSanos un pakarSanas radita asfiksija noteikta divas tiesu veterinarmedicinas
ekspertizes suniem.

31



Asu priekSmetu raditu traumu gadijjumos veiktas piecas majdzivnieku tiesu

veterinarmedicinas ekspertizes. Nave, kas iestajusies no grieztiem ievainojumiem, noteikta viena
gadijuma sunim un divos gadijumos kakiem. Viena veterinarmedicinas ekspertizé konstateti durti
ievainojumi sunim un viena ekspertiz€ — cirsti ievainojumi kakim.

Pargjas veterinarmedicinas ekspertiz€s konstatets, ka diviem majas suniem un vienam majas

kakiem nave iestajusies saistiba ar plés€jdzivnieku raditam kodienu traumam, diviem suniem
nave iestajusies sakara ar neverigu izturéSanos pret dzivnieku — nepietickamas &dinasanas dél un
viena gadijuma kaka nave konstatéta saistiba ar termotraumu — apdegumu dg].

SECINAJUMI

1.

Veterinarmedicinas fakultateé 2010. — 2012. gada laika veiktas 55 tiesu veterinarmedicinas
ekspertizes, kas noteiktas kriminalprocesos no dazadam Latvijas pilsétam.

2. Veterinarmedicinas ekspertizes veiktas majdzivniekiem, galvenokart, suniem un kakiem, ka
ar1 vairakiem medijamiem dzivniekiem un daziem savvalas nemedijamiem putniem.

3. Tiesu veterinarmedicinas ekspertiz€s izmekleto dzivnieku izplatitakais naves c€lonis ir
saistits ar $avinu izraisitam traumam.
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ABSTRACT

Eurasian beaver (Castor fiber) population following the introduction especially in recent years
has increased considerably in territory of Latvia. Functioning beaver settlement creates new
trophic resources - felled trees and caves. These trophic resources attract small rodents which
increases the number of predators in area. The only beaver predators can be wolf (Canis lupus),
lynx (Lynx lynx), red fox (Vulpes vulpes) and dog (Canis lupus familiaris) in Latvia. Muscle
samples from 65 Eurasian beavers were collected during hunting seasons in 2009 and 2012 for
Trichinella spp. larval detection. The Trichinella spp. prevalence date of wild boars (Sus scrofa),
red foxes, raccoon dogs (Nyctereutes procyonoides) and Eurasian lynx were collected from
retained samples analyzes at Institute of Food Safety, Animal health and Environment “BIOR”.
Trichinella britovi larvae were detected in one of 65 analyzed beavers. The highest observed
Trichinella sp. prevalence was observed in lynx following by red foxes, raccoon dogs and wild
boars, 100 %, 70%, 40% and 1.4%, respectively. Despite Trichinella spp. is prevalent in Latvia
this is the first when T. britovi was found in Eurasian beaver.

KEY WORDS: Eurasian beaver, Trichinella britovi, unspecific host.

INTRODUCTION

Eurasian beavers are monogamous animals that live in families and they are camp animals
which are related to freshwater reservoirs and coastal zone. Beavers improved the occupancy
when settling in a new area —build up dams and houses, dig burrows. Other cave animals use
abandoned or still inhabited beaver caves, but avoid active beaver disturbance. Functioning
beaver settlement creates new trophic resources - felled trees and caves. New trophic resources
attract small rodents which increase the number of predators in area. The only beaver predators
can be wolf (Canis lupus), lynx, fox and dog (Canis lupus familiaris) in Latvia (Ckanon, 1951;
Spuris, 1966; JIesikoB, 1975; banoauc 1990).

Beaver population following the introduction has increased considerably in territory of
Latvia. Bearers became strictly protected (Directive 92/43/EEC) in 1995, but after dramatic
increase of their population it became unlimited game species with fixed hunting season form 1%
of August till 31 of April (MK rules Nr. 760).

Nematode worms belonging to the genus Trichinella are the etiological agents of the
zoonosis named trihinelosis. These parasites are widespread in wildlife in all continents but
Antartctica, and in domestic pigs of many countries, with omnivores representing the most
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important reservoirs. (Pozzio, Murell, 2006). Previously T. spiralis and T. nativa has been
detected in the Canadian beaver (Castor canadensis) but there are no previous findings of
Trichinella spp. in Eurasian beaver (Pomamos, 1969, Samuel et al. 2001).

The aim of this study was to analyze the beaver muscle samples for Trichinella spp. presence
and to compare the Trichinella spp. prevalence in other host animals as a potential source of
infection for beavers.

MATERIAL AND METHODS

Muscle samples from 65 beavers were collected during hunting seasons in 2009 and in 2012
from different parts of Latvia using hunting method with dogs and Caniberous type traps.

The Trichinella spp. prevalence date of wild boars (n=2311) red foxes (n=119), raccoon dogs
(n=46) and Eurasian lynx (n=2) were collected from retained samples analyzes at Institute of
Food Safety, Animal health and Environment “BIOR” during 2011.

All samples for Trichinella spp. larvae detection was analyzed in accordance with the
requirements in Annex | of the Commission Regulation (2005). Meat sample of at least 25 g
material consists of muscle tissue taken either from the pillar of the diaphragm or he tongue, or
foreleg or a mix of these tissues. All meat samples were stored frozen at -20°C until analyzes.

Trichinella spp. species identification was done by PCR methods in European Union
Reference laboratory for Parasites in Rome, Italy.

RESULTS AND DISSCUSION

Trichinella britovi larvae were found in one adult male beaver with 20 k of weigh reaching
the overall prevalence 1.5 %. The infection intensity per one gram of muscle was 5.8 larvae. This
is the first report of T. britovi larvae in Eurasian beaver in Latvia and also in Europe. The highest
observed Trichinella sp. prevalence in other wild animals was observed in lynx following by red
foxes, raccoon dogs and wild boars, 100.0%, 70.0%, 40.0% and 1.4%, respectively. Also in those
animals mainly T. britovi larvae was detected. Trichinella britovi are the most widespread
etiological agents of Trichinella infection in wild and domestic animals (Pozio, 2007). Among
the sylvatic species, T. britovi has the widest geographical range, occurring wildlife of the
temperate areas of the Europe and Asia. In Europe, it has been identified in 83%, 30% and 11%
of isolates from red fox, wild boars and domestic pigs (Sus scrofa domestica), respectively.
Infections in brow rats (Rattus norvegicus) living in farms or garbage dumps have been reported
in Italy and Estonia although larvae of this species have a very short survival time in this host.
This species can be transmitted from animal to animal through consumption of meat from wild
boar, red fox or feed with scraps from sylvatic carnivores (Pozzio, Murell 2006).

Beavers are herbivores but some insects and mollusks it consumes only by a chance along
with aquatic plants on which they are located (banomuc, 1990). Beavers T. britovi infection may
acquired while protecting his territory or himself from the predator animals. Beaver is
characterized by high aggression (Pak u dp., 1975; Banoauc, 1990). Beaver carcasses bites and
scars are typical injuries in territorial battles between the beavers and in overcrowding conditions,
it often happens that beavers are bitten by wild animals and survive after injuries (/IpsixoB, 1975).
Eurasian lynx, red foxes and raccoon dogs are the predators, which can attack to beavers
(Ckanown, 1951; Spuris, 1966; pskos, 1975; bamomuc, 1990). Other cave animals, such as red
foxes and raccoon dogs, used to live in beaver abandoned or still inhabited caves (bamonuc,
1990; IesixoB, 1975). The food competitors, such as wild boar, can become livestock, if animal
feed on beaver activity area ([Ipsixos, 1975). Also small rodents are common at beaver sites, but
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there are no representative data in Latvia about infection with Trichinella sp. in small rodents.
The other mechanism for beaver to acquire Trichinella infection is by chance with aquatic plants
on with some parts of putrefying flesh from small rodents or wild carnivores. For Trichinella spp.
larvae the anaerobic metabolism favouring the survival in putrefying flesh, along with the ability
to larvae of some species to survive freezing, are two separate mechanisms that strongly increase
the survival of parasite in nature (Pozzio, Murell, 2006).

This study shows that beavers can be an unspecific T. britovi host in Latvia considering into
account the high T. britovi prevalence in other wild animals and the high beaver abundance in
territory of Latvia.

CONCLUSIONS

1. The study shows that the Eurasian beaver, although not carnivorous, can be infected with T.
britovi.

2. Trichinella britovi is prevalent parasite in Latvia.

3. Beavers could acquire T. britovi infection while protecting their territory or accidentally
ingesting putrefying flesh from other wild animals.
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ABSTRACT

The digenean trematode Alaria alata, an intestinal parasite of wild canids is widely distributed in
Europe. The recent finding of the mesocercarial life cycle stage in the paratenic wild boar host
suggests that it may potentially infect humans. Overall 291 foxes, 194 raccoon dogs and 1305
wild boars were examined during 3-year period. The prevalence of A. alata ranged from 19% in
wild boars to 80% and 87% in foxes and raccoon dogs. This study shows that A. alata is
prevalent in wild carnivores in Latvia which may be a potential source of environmental
contamination.

KEY WORDS: Alaria alata, hosts, prevalence, Latvia.

INTRODUCTION

Recent incidental background findings of Alaria alata mesocercariae in meat of wild boars
during official Trichinella inspection initiated a reassessment of the potential human health risk
as posed by this parasite.

Alaria alata, a small fluke (0.5 - 1.5 mm) usually found in the small intestine of various
carnivores in the western hemisphere. The life cycle of this parasite includes freshwater snails
(e.g. Helisoma and Planorbis spp.) as first intermediate hosts. Cercariae emerge from the snails,
penetrate tadpoles, and develop into mesocercariae (Mohl et al., 2009). A wide range of paratenic
hosts can acquire infection by ingesting tadpoles or other infected paratenic hosts. Dogs, cats,
foxes, mink, and other carnivores become infected by feeding on these animals. The young flukes
migrate through various organs of the definitive host, including the diaphragm and lungs, before
reaching the small intestine (M6hl et al., 2009). Although the flukes are generally considered to
be non-pathogenic for the definitive host, large numbers may cause pulmonary haemorrhages
during migration or enteritis when they mature in the small intestine. The recent finding of the
paratenic hosts suggests that it may potentially infect humans (Mohl et al. ,2009).

The aim of the present study was to establish the distribution of the adult helminth
prevalence in sylvatic population and mesocercariae within their paratenic hosts of animals with
respect to their introduction into the human food chain.
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MATERIAL AND METHODS

In 2010 and 2011 overall 291 red foxes and 194 raccoon dog samples were analyzed during
Rabies eradication program. A helminthological analysis described by Skryabin (1928) was used
for definitive hosts as red foxes and raccoon dogs, including investigation into the gastro-
intestinal tract, liver, gall bladder, lungs, trachea, spleen, kidneys, and urinary bladder. All
helminths were collected, washed, preserved in 70% alcohol, and different helminth species were
morphologically identified and counted.

In period from 2009 to 2011, 1305 retained samples of fresh meat from wild boars
originating from different hunting areas in Latvia, which were tested for A. alata during the
official Trichinella inspection in the Institute of Food Safety, Animal Health and Environment
“BIOR”. Findings of A. alata in wild boars have been documented in the past, and laboratory
experts have a thorough knowledge of the parasite's morphologic features. In accordance with the
requirements in Annex | of the Commission Regulation (2005) 50 g meat sample material
consists of muscular tissue taken either from the pillar of the diaphragm or the tongue or a mix of
these tissues. All meat samples were stored at +2°C until analyzes.

RESULTS AND DISCUSSION

As stated above, A. alata is reported to be the species of European carnivores. In recent study
we found 80.8% prevalence in red fox and 87.1% prevalence in raccoon dogs which is notably
higher than in other countries of Europe. Also in previous study done in Latvian wolfs shows the
A. alata prevalence 90.0% (Bagrade et al., 2009). Mehlhorn (2008) estimated that about 30% of
the wild Canids in Europe are carriers of A. alata. Variability of prevalence data is high, ranging,
for example, in the red fox from 0.1% to 88.0% (Mohl et al., 2009). Alaria alata is the most
frequently described trematode of the raccoon dog with prevalence data ranging from less than
10.0% to nearly 70.0% (Schuster et al., 1993). The number of parasites that were found per
individual animal varied strongly and ranged from one to 1,533 adult helminths (Borgsteede,
1984; Castro et al., 2008; Moks et al. 2006; Shimalov et al. 2003; Wolfe et al., 2001). However,
in present study intensity level was notably higher in red foxes and raccoon dogs, from one to
1,312 and from one to 7,499, respectively. Although only the definitive host of the parasite
excretes its contagious eggs, transition of mesocercariae between paratenic hosts is quite common
(Mohl et al., 2009). High infestation rates can therefore be found particularly in omnivores such
as wild boars, which live in areas with high A. alata prevalence in the definitive hosts. This is
because these animals, besides the obligatory second intermediate hosts, also feed on paratenic
hosts such as rodents, reptiles, and amphibians (Donges, 1969). Generally, a significant
prevalence of A. alata mesocercariae in wild animal populations can be expected in water rich
areas in which the suitable host species (snails, amphibians, and definitive hosts) are present.
Wojcik et al. (2001) demonstrated the dependency between the occurrence of suitable snail and
amphibian hosts and the prevalence of A. alata mesocercariae in wild boars. The studies were
conducted between 1999 and 2001 in two hunting regions. Larval alariosis was only revealed in
the boars from one of the studied regions. In this region, the results of the parasitological studies
revealed definitive (domestic dogs) and intermediate hosts (snails, Planorbis planorbis and
Anisus vortex as well as frogs: Rana temporaria and Rana terrestris) to be carriers of A. alata
(Wojcik et al., 2001). There is still lack of alariosis studies in paratenic hosts as rodents, snails
and amphibians in Latvia.

The A. alata prevalence in present study was 19.4% in wild boars. Observed intensity level
reached one to 26 mesocesoides per sample. Our observed prevalence also in wild boars was
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notably higher than in Germany, 11.5% (Reihn et al., 2012). However, intensity level ranged
from two to 120 mesocesoides per meat sample of 100 g (Reihn et al., 2012). Also in study from
Austria prevalence in wild boars was observed 6.7% with the mean intensity 4.5 mesocestoides
per 35 g (Paulsen et al., 2012). Jaksi¢ et al. (2002) demonstrated that 1.8% of 210 wild boar
samples from Croatia were positive for A. alata mesocercariae. Positive carcasses were judged
unfit for human consumption (Jaksic¢ et al., 2002). GroBe and Wiiste (2006) routine Trichinella
inspection in certain areas of Germany (Brandenburg), indicating a potential health risk to
consumers (Mohl et al., 2009). In 2007, A. alata mesocercaria was demonstrated in 0.24% of all
Trichinella samples in Brandenburg. However, as samples were then pooled, the correct
prevalence could not be exactly stated (GroRRe, Wiiste, 2006).

This study has shown that the prevalence of A. alata in wild carnivores in Latvia is
comparable to other countries in continental Europe. It appears to have a restricted distribution,
which should aid regulatory public health bodies in targeting measures preventing the
transmission, in wild boar meat, of the parasite to humans.

CONCLUSIONS

1. The prevalence of A. alata in wild carnivores in Latvia is notably higher than in other
countries in Europe.

2. The prevalence and intensity of A. alata in wild boars is high and constant in Latvia.

3. There is necessity for further A. alata studies in different hosts in Latvia to understand the
connection with definitive host, intermediate host and paratenic host infection levels.
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PRNP GENOTYPE PREVALENCE IN LATVIAN DARKHEADED SHEEP
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ABSTRACT

Scrapie is fatal neurodegenerative sheep and goat disease, belonging to the group of transmissible
spongiform encephalophaties (TSE). Cause of scrapie is infectious cellular protein isoform,
originally encoded by PRNP gene. When connection between PRNP gene and susceptibility to
disease was discovered, European Commission established special breeding programs aiming to
eliminate scrapie-susceptible genotypes from sheep herds. Main sheep breed in Latvia is Latvian
darkheaded (LD); and currently there is a lack of information about level of susceptibility of this
sheep breed both to classical and recently discovered atypical scrapie strains. In order to estimate
level of susceptibility of LD, 645 pure-breed sheep were genotyped for the polymorphisms in
codons 136, 141, 154 and 171 of PRNP gene. Based on obtained genotype and allele frequencies,
estimated level of susceptibility both to classical and atypical scrapie strains was found low.

KEY WORDS: scrapie, PRNP, Latvian darkheaded, genotyping.

INTRODUCTION

Scrapie is fatal neurodegenerative sheep and goat disease belonging to the group of TSEs.
Disease is caused by accumulation of infectious proteins called prions. Prions lack nucleic acid
and propagate by converting cellular prion protein (PrP®) into pathogenic form (PrP>%) (Prusiner
et al. 1998).

Scrapie occurs in many European countries and historically it is considered as endemic in
Great Britain (Dawson et al. 1998, Fediaevsky et al. 2008). Complete epidemiology of scrapie is
still unknown; however many studies showed that there is a connection between disease
susceptibility in different sheep populations and PRNP genotype, as cellular prion protein is
encoded by PRNP gene (accession No. U67922) (Benestad et al., 2008; Prusiner et al., 1998).
Single nucleotide polymorphisms (SNPs) in three codons of PRNP (136, 154 and 171) are shown
to be of particular importance in susceptibility to classical scrapie. Based on SNPs in these
positions five main haplogroups have been determined — ARR, ARQ, AHQ, VRQ and ARH
(Goldmann, 2008; Vaccari et al. 2009). ARR homozygous animals are shown to be resistant to
classical scrapie and up to date there are only few reports of ARR/ARR scrapie positive cases
(Baylis et al. 2002; Tranulis, 2002). Also some rare combinations with no clear evidence of
showing any influence on disease susceptibility or resistance have been reported — ARK, VRR
and AHR (Vaccari et al. 2009). According to the National Scrapie Plan (NSP) for Great Britain
all genotypes, regarding classical PrP* strain, are distributed in five groups from R1 to R5, where
R1 is resistant (ARR/ARR), and R5 is the most susceptible (VRQ/VRQ) and therefore should not
be used for breeding in the context of controlled breeding programme. In a similar way, there was
an attempt to group sheep genotypes by levels of genetic risk for atypical scrapie (Nor98)
(Fediaevsky et al. 2009). For instance, genotypes, including V136, considered to be in R4 and R5
groups of NSP for classical scrapie, are highly resistant to atypical scrapie strain. Also amino
acid changes in codons 141 and 154 are crucial. In reported cases of atypical scrapie sheep with
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F141 and H154 are observed in a high frequency (Benestad et al. 2008; Simmons et al. 2009;
Vaccari et al. 2009).

European Commission established special breeding programs in order to eliminate
susceptible genotypes and produce scrapie resistant sheep population (1003/202/EC). In Latvia
such program was introduced in 2004 with accession to the European Union.

Main sheep breed in Latvia is Latvian darkheaded (LD), but currently there is a lack of
publications showing main genotypes of PRNP in this important sheep breed (Sild et al. 2006).
This study was carried out in order to describe PRNP variations in LD sheep breed and to
estimate theoretical resistance level against both classical and atypical scrapie strains.

MATERIAL AND METHODS

Blood samples (n = 645) collected from randomly selected healthy LD sheep during annual
state genotyping program from 2004 to 2011 were used in this study. Genomic DNA was isolated
using FlexiGene DNA Kit (Qiagen) following instructions of manufacturer. Samples obtained in
2004 to 2007 were analysed for polymorphisms in PRNP codons 136, 154 and 171 using ASO
probe assay (Van Poucke et al. 2005). Starting from 2008, as suggested by European Reference
Laboratory for TSEs (AHVLA, Weybridge, UK), standard method was changed to direct
sequencing of part of PRNP gene including codons 136, 141, 154 and 171 (Acutis et al. 2010
with minor modifications). In order to determine SNPs in desired codons, obtained sequences
were compared with ovine PRNP gene wild type genotype available in GeneBank (accession No.
AJ000739.1) (Goldmann et al. 2005).

RESULTS AND DISCUSSION

The aim of this work was to observe and investigate diversity of PRNP genotypes in LD
sheep breed and to evaluate theoretical resistance levels both to classical and atypical scrapie
strains. Alleles and genotypes were coded using standard amino acid nomenclature: codon 136
(A/VIT), codon 154 (R/H), codon 171 (Q/R/H/K). Additionally codon 141 (L/F) was analyzed
(Simmons et al. 2009, Vaccari et al. 2009).

In total, regarding codons 136, 154 and 171, eight genotype variations representing all five
risk groups for classical scrapie were determined (Table 1). Three genotypes were prevailing:
ARR/ARQ (49.2%), representing high resistance level to classical scrapie disease due to presence
of ARR allele (Goldmann, 2008), wild-type ARQ/ARQ (23.9%), belonging to the medium
resistance level (R3 group) and finally ARR/ARR (14.7%) — resistant genotype. Among
genotypes unwanted for selection (R4 and R5), only two were observed: ARR/VRQ and
ARQ/VRQ, however both of them were in low frequencies.

Polymorphisms in codon 141 (L/F) as well as codon 154 (R/H) are considered to be
connected with susceptibility to atypical scrapie (Vaccari et al. 2009). In total 318 samples were
tested, including codon 141 into the analysis. The results showed that only nine samples (2.83%)
belonged to R4 and R5 groups, which are considered to be most susceptible to atypical scrapie,
and only three sample genotypes (0.94%) contained phenylalanine (F) instead of leucine (L) in
position 141. Regarding susceptibility to atypical scrapie associated with codon 154 of PRNP
gene, in 4.95% of all samples tested R/H polymorphism was observed (Table 1 and 2). Regarding
all four codons of ovine PRNP (Table 2) 13 different genotypes were found and three dominant
genotypes were observed: ALRR/ALRQ (41.82%), ALRQ/ALRQ (23.9%) and ALRR/ALRR
(21.7%).
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Table 1
PRNP genotypes (codons 136, 154 and 171) in LD breed sheep

Genotype N Frequency Risk group
(%0) Classical scrapie

ARR/ARR 48 14.7 R1

ARR/ARQ 161 49.2 R2

ARR/AHQ 19 5.8 R2

ARQ/AHQ 6 1.8 R3

ARQ/ARQ 78 23.9

AHQ/AHQ 1 0.3

ARR/VRQ 3 0.9 R4

ARQ/VRQ 11 3.4 R5
Total 327 100

In order to gain deeper insight in LD sheep population resistance/susceptibility to both
classical and atypical scrapie strains, frequencies of PRNP haplotypes including three and four
codons were determined (Table 3). Alleles associated with high level of resistance (ARR and
ALRR) to classical scrapie are observed in very high frequencies, in turn, alleles associated with
high levels of susceptibility to classical or atypical PrP> strains are found to be in very low
frequencies. Taken together these findings indicate high level of resistance of Latvian
Darkheaded sheep breed to classical and Nor98 scrapie strains. However, LD breeding program
executors should take into account that genotypes found to be resistant to classical scrapie strain
are more susceptible to atypical scrapie (Green et al. 2007).

42



PRNP genotypes (codons 136, 141, 154 and 171) in LD breed sheep

Table 2

Genotype i Frequency Risk group Risk group
(%0) Classical scrapie Atypical scrapie
ALRR/ALRR 69 21.7 R1 R2
ALRR/ALRQ 133 41.82 R1
ALRR/ALHQ 2 0.63
R2 R4
ALRR/AFRQ 1 0.31
ALRR/ALRH 7 2.2 R2
ALRQ/ALRQ 76 23.9
ALRQ/ALRH 11 3.46 i
ALRH/ALRH 1 0.31 R3 R3
ALHQ/ALRQ 4 1.26 R4
AFRQ/AFRQ 2 0.63 RS
ALRQ/VLRQ 8 2.52
ALRR/VLRQ 3 0.94 R4 s
ALHQ/VLRQ 1 0.31 R3
Total 318 100
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Table 3
PRNP allele frequencies in LD breed sheep

Allele n Fre?(;gncy Allele n Frequency (%)
ARR 279 42.66 ALRR 284 4451
ARQ 334 51.07 ALRQ 309 48.43
AHQ 27 4.13 ALHQ 7 1.10
VRQ 14 2.14 ALRH 20 3.13
VLRQ 13 2.04
AFRQ 5 0.78
Total 654 100 Total 638 100

CONCLUSIONS

1. Predominant genotypes in LD breed regarding codons 136, 154 and 171 of PRNP gene were
ARR/ARQ (49.2%), ARQ/ARQ (23.9%) and ARR/ARR (14.7%);

2. Predominant genotypes regarding codons 136, 141, 154 and 171 of PRNP gene were
ALRR/ALRQ (41.82%), ALRQ/ALRQ (23.9%) and ALRR/ALRR (21.7%);

3. Predominant haplotypes regarding codons 136, 154 and 171 were ARQ (51.07%) and ARR
(42.66%);

4. Predominant haplotypes regarding codons 136, 141, 154 and 171 were ALRQ (48.43%) and
ALRR (44.51%);

5. Estimated level of susceptibility of Latvian Darkheaded sheep breed to classical and atypical
(Nor98) scrapie strains are low;

6. Taking into account total level of resistance of predominant Latvian sheep breed, Latvia
would benefit economically by helping to establish a fully scrapie resistant breed.
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ABSTRACT

Probiotic therapy is a substantial alternative to antibiotics for treatment of bovine mastitis. The
most used probiotics are lactic acid bacteria which produce bacteriocins — peptides and proteins
with antagonistic activity to pathogens. The aim of this study was to detect an antimicrobial
activity of probiotics and its glycopeptides in vitro against causative agents of bovine mastitis as
well as to test hemolytic activity of glycopeptides. Lactobacillus reuteri, Pediococcus
pentosaceus, glycopeptides of Lactobacillus helveticus in titre 10° cfu g™ (GP1), in titre 10’ cfu
g™ added casein (GP2) and GP1 glycopeptides in titre 10" cfu g™ with B-glucans (GP3) were
tested in vitro to determine its antimicrobial effects against Staphylococcus aureus,
Staphylococcus saprophyticus, Kocuria kristinae, Streptococcus uberi, Escherichia coli and
mixed culture of above mentioned microorganisms isolated from raw milk of cows with
subclinical mastitis. Antibiotic suspension “Pen Strep” and amoxicillin with clavulanic acid were
used as control. The antimicrobial activity of bacterial isolates was tested by well and disk
diffusion assays. Results obtained that GP1 had a greatest inhibitory effect (8.83+3.02 mm)
against bacterial cultures while GP2 and GP3 as well worked effectively (6.67+1.73 and
5.67+1.52 mm, resp.) in dilution 20 mg mL™. GP1 had a greatest inhibitory effect also in dilution
20 mg 0.5 mL™ (15.42+0.31 mm), whereas GP3 and GP2 showed lower growth inhibition
(4.14+0.21 mm and 2.67+0.00 mm, resp.). Zone of antibacterial clearance of “Pen Strep” and
AMC30 was 48.13+0.53 mm and 22.86+0.23 mm, respectively. All bacterial strains were
resistant to test solutions containing L. reuteri and P. pentosaceus. Glycopeptides displayed no
hemolysis (y-hemolysis) when tested with sheep blood indicating that it is non-pathogenic and
this is important when peptides are considered to be used as intramammary drugs. Conclusion:
The applied test solution which contains L. helveticus glycopeptides in titre 10° cfu g™ displayed
antagonistic activity against a variety of pathogens and can be used as an effective alternative to
antibiotic therapy.

KEY WORDS: Lactobacillus, Pediococcus, L. helveticus, antimicrobial activity, mastitis.
IEVADS

Mastits jeb tesmena iekaisums ir visbiezak sastopama slimiba piena liellopu ganampulkos un
ir galvenais iemesls ekonomiskajiem zaud&umiem piena razoSana visa pasaulé (Maréchal et al.,
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2011). Tradicionali mastita arst€Sanas pamata ir sintétisko antibiotiku lietoSana, kas ne vienmer ir
efektiva, turklat saistita ar patérétajiem kaitigo atliekvielu klatbiitni piena un sekmé& pret
antibiotikam rezistento baktériju celmu attistibu. Turklat biologiskas lauksaimniecibas apstaklos
antibiotiku izmantoSana produktivo dzivnieku arsté$ana ir Joti ierobezota un saistita IpaSnickam
ar papildus zaud&jumiem. So problému dé| pédgjo gadu laika intensivi notiek pétifjumi ar mérki
izveidot dabiskus antibakterialus lidzeklus.

Nozimiga alternativa antibiotiku terapijai ir probiotiskie terapeitiskie lidzekli, ko var pielietot
gan mastita arstéSana, gan profilaks¢ (Cao et al., 2007; Klostermann et al., 2010; Soleimani et al.,
2010; Espeche et al., 2012; Frola et al., 2012). Galvenokart, ka probiotiskas tiek pielictotas
pienskabas bakterijas, kas ir droSas, nepatogénas un darbojas antagonistiski patog€najiem
mikroorganismiem. Pienskabajam baktérijam piemit vairakas ipasibas, kuru d€| tas var izmantot
ka probiotikas, lai kontroletu patogénos mikroorganismus. Tam piemit sp&ja piesaistities Stinam,
samazinot patogéno bakteriju piesaistiSanas iespejas; ir sp&ja saistities ar patogénajam bakterijam,
blok&jot to darbibu; organisko skabju un tidenraza parskabes producésana rada patogéno bakteriju
augSanai nelabvéligu vidi; tas sp&j veidot bakteriocinu un citas baktericidas vielas (Soleimani et
al., 2010).

Lidz $im probiotiskas bakterijas galvenokart tika pielietotas gremosanas sistémas infekciju
profilaksé un baribas sagremojamibas uzlaboSana (Tambekar un Bhutada, 2010; Venkatesan,
2012), tacu §Ts baktgrijas ir arT dala no normalas, aizsargajosas pupa kanala mikrofloras. Autori
pieradijusi, ka pienskabas bakterijas un to sintezéto baktericido vielu izmantoSana ir efektiva ari
mastita arst€sana (Cao et al., 2007; Klostermann et al., 2010; Soleimani et al., 2010; Espeche et
al., 2012; Frola et al., 2012). Zinams, ka pienskabas bakterijas producé bakteriocinus, kam piemit
antibakterialas 1paSibas (Héchard un Sahl, 2002; Bauer un Dicks, 2005), tadél misu pétijjuma
merkis bija noskaidrot dazu pienskabo bakteriju un no tam izol&to glikopeptidu iedarbibu in vitro
uz govs subkliniska mastita ierosinatajiem.

MATERIALS UN METODIKA

Antibakterialas aktivitates parbaudei izmantojam probiotiskas bakterijas Lactobacillus
reuteri (L. reuteri), Pediococcus pentosaceus (P. pentosaceus), L. reuteri kopa ar P. pentosaceus,
ka ari Lactobacillus helveticus glikopeptidus. Glikopeptidu kulttiras iedalijam - L. helveticus
glikopeptidi 10° kvv g (GP1); GP1 10’ kvv g pievienots kazeins (GP2) un GP1 10" kwv g™
pievienoti B glukani (GP3). Testa kultiiras tika atSkaiditas ar peptona sals skidumu (Oxoid, UK)
(20 mg uz 1 mL un 20 mg uz 0.5 mL). Salidzinajumam izmantojam ari antibiotiku suspensiju
“Pen Strep” (V.M.D., Belgija) un antibiotiku difuzijas diskus, kas satur amoksicilinu un
klavulanskabi 30 mkg (AMC30) (Becton Dickinson, USA).

Glikopeptidu antagonistisko iedarbibu parbaudijam uz baktériju kultiram, kas izol&tas no
aseptiski nonemtiem piena paraugiem govim ar subklinisko mastitu (Staphylococcus aureus,
Staphylococcus saprophyticus, Kocuria kristinae, Streptococcus uberis, Escherichia coli un
jaukta visu min€to bakteriju kultiira).

Antagonistisko iedarbibu novértgjam pielietojot bedrisu difiizijas metodi (Mami et al., 2008)
— uz triptona sojas agara barotném (Oxoid, UK) tika inokul&ts 0.1 mL bakt&riju kultiiras peptona
sals $kiduma atskaidijuma 1.5x10° kvv/mL (0.5 Mc Farland) un 0.75x10® kvv/mL (0.25 Mc
Farland). Agara tika izgrieztas bedrites (6 mm) un iepilditi 30 pL testa antimikrobie Skidumi
GP1, GP2 un GP3. Plates tika sagatavotas 3 atkartojumos, inkub&tas 24 h 37 °C un noteikts
bakteriju augSanas nomakums. Aprékinajam vidg€jo aritméetisko raditaju (mm) un standartnovirzi.
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Glikopeptidu suspensijas hemolitiskas aktivitates parbaudei uz asins agara barotném (Oxoid,
UK) Petri platés, kas satur 50 g L™ aitu asinis, svitru veida tika izséti glikopeptidu skidumi
vairakos atSkaidijumos (20 mg, 10 mg un 5 mg uz 0.5 mL), inkub&ts 24 h 37 °C un noteikta
hemolize - B-hemolize (dzidra un caurspidiga zona ap kolonijam), a- hemolize (zalgana zona ap
kolonijam) vai y- hemolize (hemolize nenotiek) (Ataoglu et al., 2010).

REZULTATI

Glikopeptidu antimikrobiala aktivitate tika noteikta pret vairakiem patog€niem
mikroorganismiem, kuri izol€ti no subkliniska mastita skartiem govju piena dziedzeriem. 1.tabula
apkopoti rezultati par glikopeptidu antagonistiskas aktivitates izraisito bakt€riju nomakumu uz
agara platem.

1. tabula/ Table 1
Glikopeptidu antimikrobiala iedarbiba
Antimicrobial activity of glycopeptides

Nomakuma zonas diametrs (mm)

Patogénas Zone of inhibition in diameter (mm)
baktérijas / koncentracija 20 mg mL™ koncentracija 20 mg 0.5mL™
Pathogens concentration 20 mg mL™ concentration 20 mg 0.5mL™
GP1 GP2 GP3 GP1 GP2 GP3
S. aureus 0.00 £ .00 0.00£0.00 | 0.00£0.00 | 1417+ | 0.00+ | 0.00%

0.29 0.00 0.00

S. saprophyticus 6.33£551 | 6.67x577 | 000+£0.00 | 12.17+ | 0.00+ | 0.00 £
0.29 0.00 0.00

S. uberis 6.33+5.51 | 10.67+0.58 | 6.33+551 | 2217+ | 8.00+ 7.83 %
0.29 0.00 1.26

K. kristinae 9.67+0.58 | 9.33+0.58 | 9.33+£0.58 | 20.00+ | 0.00+ | 10.00
0.50 0.00 0.00

E. coli 11.00+ | 8.00+ | 0.00
0.00 0.00 0.00

Jaukta kultira / 13.00 +0.50 | 0.00+0.00 | 7.00+0.00 | 13.00+ | 0.00 + 7.00 +
mixed culture 0.50 0.00 0.00

Vidgji / average 8.83+3.02 | 6.67+1.73 | 567152 | 1542+ | 267+ 414 +
0.31 0.00 0.21

GP1 - L. helveticus glikopeptidi 10° kvv g™ / glycopeptides of L. helveticus 10° cfu g;
GP2 - GP1 10" kvv g™ pievienots kazeins / GP1 10’ cfu g™ added casein;
GP3 - GP1 107 pievienoti § glukani / GP1 10’cfu g™ added p-glucans.

Novertgjot bakteriju vidéjo auguma nomakumu ar testa kultaram koncentracija 20 mg mL?,
konstatgéjam, ka GP1 uzradija vislielako antagonistisko aktivitati uz bakteriju augSanu (8.83+3.02
mm), tacu GP2 (6.67+£1.73 mm) un GP3 (5.67+1.52 mm) ir zemaka aktivitate. GP1 uzradija
vislielako antagonistisko aktivitati arT 2 reizes lielaka koncentracija (15.42+0.31 mm), GP3
zemaku (4.14+0.21 mm), bet GP2 efektivitate bija viszemaka (2.67+0.00 mm). S. aureus kultira
bija rezistenta pret visiem trim glikopeptidu maisjjumiem, izmenot pret GP1 koncentracija 20 mg
0.5 mL™?, S. saprophyticus bija rezistenta pret GP3 §kidumu, bet GP2 neuzradija antagonistisku
iedarbibu uz jaukto baktériju kultiiru.

48




Probiotisko bakteriju antimikrobialas

efektivitates Uz izol€tajam bakteriju kultiiram rezultati skatami 2. tabula.

2. tabula/ Table 2

Antibiotiku un probiotiku antimikrobiala iedarbiba
Antimicrobial activity of antibiotics and probiotics

aktivitates un salidzinajumam ar1 antibiotiku

Nomakuma zonas diametrs (mm)

Patogénas bakterijas / _Zc.)‘ne of |nh|b|t|on_|1n diameter (mm)
Pathogens koncentrac_lja 20 mg O.5mL_1
concentration 20 mg 0.5mL Pen Strep AMC30
LR | PP | LR+PP
S. aureus 59.67+0.29 | 29.67+0.29
S. saprophyticus 40.12+0.29 | 21.67+0.29
S. ub_erl_s 0.0040.00 54.174£0.29 | 26.83+0.29
K. kristinae 54.00+£1.00 | 32.00+0.00
E. coli 31.83£0.29 | 0.00£0.00
Jaukta kultiira /mixed culture 49.00+1.00 | 27.00+0.50
Vidgji/ average 0.000.00 | 0.00+0.00 | 0.00+0.00 | 48.13+0.53 | 22.86 +0.23
LR — L. reuteri;

PP — P. pentosaceus;
LR+PP — abu probiotisko bakteriju maistjums/ mixed both probiotic bacteria;

»Pen Strep” raditais nomakums uz baktérijam videji bija 48.14+0.53 mm, bet antibiotiku
diska AMC30 - 22.86+0.23 mm. Visi bakteriju celmi bija rezistenti pret probiotiku L. reuteri un
P. pentosaceus un to apvienotajiem skidumiem. E. coli uzradija rezistenci pret AMC30.

Neviens no probiotiku un glikopeptidu $kidumiem GP1, GP2 un GP3 neuzradija hemolitisku
darbibu (gamma hemolizi).

DISKUSIJA

Pédgjo 10 gadu laika ir veikti daudzi pétijumi par probiotisko baktériju ietekmi uz veselibu.
Tiek analiz€tas arvien jaunas So baktériju sintez€tas baktericidas vielas, un pétijumi ir
daudzveidigi metodikas un materiala zina. Miasu veiktajiem izm&ginajumiem par probiotisko
bakteriju glikopeptidu antagonistisko iedarbibu uz baktérijam analogus pétjjumus literatiira
neatradam. Lidzigi pétijumi veikti par citiem pienskabo bakteriju sintez&tajiem bakteriociniem —
nizinu, pediocinu, lantibiotikam u.c., ka art par probiotisko bakteriju kultiiru centrifugatiem.

Soleimani et al. (2012) zino par probiotisko laktobaktériju centrifugata (cell free
supernatant— angl.) antagonistisko aktivitati uz S. aureus celmu, kas izdalits no mastita piena un
standarta S. aureus celmu ATCC 25923, pielietojot bedrisu difuzijas metodi. Vina rezultati
uzrada, ka L. plantarum izraisa lielu nomakuma zonu uz S. aureus, 13 mm, bet standarta S.
aureus ir rezistents pret laktobakteriju centrifugatu. Venkatesan et al. (2012), kurs antibakterialas
aktivitates pétijjumiem izmantoja Bifidobacterium sp. un Lactobacillus sp. kultiru centrifugatu,
noveroja attiecigi 3-18 mm un 2-10 mm lielu nomakuma zonu 8 patogéno baktériju kultras.
Tambekar un Bhutada (2010), pielietojot modificétu disku difuzijas metodi, noteica, ka L.
plantarum un L. rhamnosus, kas izol&ti no kazu piena, ir stipra antibakteriala iedarbiba uz sesam
patogéno bakteriju kultiram (17-25 mm), bet So baktériju centrifugata antagonistiska ietekme ir
vél izteiktaka (19-27 mm).
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Miisu pétijuma pienskabas bakterijas L. reuteri un P. pentosaceus neuzradija nomakuma
efektu uz patogé€no bakteriju augumu. Tacu glikopeptidu antimikrobiala iedarbiba uz
patogénajam kultiram ir ieveérojama, un, atkariba no glikopeptidu veida un koncentracijas, ka ar1
mikroorganismu veida un koncentracijas, ta vari€¢ no 6.33 lidz 22.17 mm, turklat GP1 (L.
helveticus glikopeptidi) izradija antagonistisku aktivitati pret visam parbauditajam mastitu
ierosinataju kulttiram.

Vairaki pétnieki ir veikus$i probiotiku un to peptidu parbaudes in vivo slaucamajam govim.
Frola ar lidzautoriem (Frola et al., 2012) ievadija L. perolens un L. plantarum lakt&josu govju
piena dziedzeros un konstat€ja augstu antagonistisku iedarbibu pret eksperimentali ievaditam
patogénajam bakterijam. Turklat, ievadot probiotiskas bakterijas intramammari koncentracija 10°
kvw mL™, netika konstatétas kliniskas saslim$anas pazimes, nedz ari pupa kanila bojajumi.
Klosterman ar kolégiem (Klosterman et al., 2010) veica izm&ginajumus ar L. lactis saturosu pupu
apstrades Iidzekli pirms un p&c govju slaukSanas. Tika veikta pupu galu eksperimentala
kontaminacija ar dazadu ginSu mikroorganismiem, tad iemé&rca pupus probiotikas saturo$a
preparata. Péc 10 min. konstatéja baktériju skaita samazinasanos par 80-97%. Cao et al. (2007)
govim intramammari ievadija 0.8 g nizinu (L. lactis producéts polipeptids) 4.5 TU mL™?, un
noskaidroja, ka $ada terapija samazina S. aureus daudzumu pupa kanala par 54% (salidzinosi
antibiotiku gentamicina terapija par 33.3%).

Attistot probiotisko produktu, ir svarigi noteikt izveleéto bakteriju nekaitigumu. Lai gan
Lactobacillus un Pediococcus probiotisko bakteriju gintis p&c ilgstosiem p&tijumiem kopuma tiek
uzskatitas par pilnigi dro§iem un nepatogéniem mikroorganismiem, nepieciesams veikt parbaudi,
lai noteiktu glikopeptidu hemolitisko aktivitati un antibiotiku rezistenci (Espeche et al., 2012).
Ataoglu et al. (2010) noteica hemolitisko aktivitati P. pentosaceus OZM celmam un rezultati
radija, ka Sis celms nerada hemolizi. ArT misu pétijuma iek]auto probiotisko baktériju un to
glikopeptidu Skidumi neizraisija hemolizi. Otrs nozimigs patogenitates raksturotajs ir antibiotiku
rezistence, ko pétijuma ietvara ir paredzets veikt turpmak.

SECINAJUMI

1. Peétijuma pielietotais testa Skidums, kas satur L. helveticus glikopeptidus, uzrada
antibakterialu iedarbibu pret mastita ierosinatajiem Staphylococcus aureus, Staphylococcus
saprophyticus, Kocuria kristinae, Streptococcus uberis un Escherichia coli, un ir pamats
uzskatit, ka to var izmantot, lai veidotu terapeitisku lidzekli govim mastitu arstéSana un
profilakse€ un ka efektivu alternativu antibiotiku terapijai.

2. Glikopeptidu Skidumi in vitro nerada hemolizi, kas norada uz darbibu dzivajos audos
bez destruktivas ietekmes.
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PROTEINA UN AMINOSKABJU SASTAVS
LATVIJAS PARKA VINGLIEMEZU (HELIX POMATIA) GALA UN
IEKSEJOS ORGANOS

PROTEIN AND AMINO ACIDS CONTENT IN ROMAN SNAILS (HELIX
POMATIA) PEDAL AND VISCERAL MASS

Daina lkauniece, Aleksandrs Jemeljanovs, Vita Sterna, Vita Strazdina

LLU, Biotehnologijas un veterinarmedicinas zinatniskais institats ’Sigra”, Latvija
LUA, Research Institute of Biotechnology and Veterinary Medicine ,,Sigra”, Latvia
sigra@lis.lv

ABSTRACT

The aim of the study was to determine and compare crude protein and amino acids content in
pedal and visceral mass of wild and bred trial groups snails. Trial was carried out in Research
farm of Research Institute of Biotechnology and Veterinary Medicine ,,Sigra” Depending upon
the diets fed to them snails were divided in 4 trial groups. Significant differences were not found
comparing crude protein content in pedal mass of wild and bred trial groups’ snails. Essential
amino acids were significant diference in snails’ trial group bat level of essential and non
essential amino acids were significant differed No significant diferences (p<0.05) between
content of non essential and essential amino acids in visceral mass of wild snails and trial snails.
Oxiproline amount in meat of wild snail and snail with special supplementary feed is
significantly higher (p<0.05) that in other groups.

KEY WORDS: snail meat, amino acids.

IEVADS

Daudzas Eiropas valstis vingliemezu (Helix pomatia) gala ir iecienits produkts, un
pieprasijums péc tas turpina augt. Gliemezu galai raksturiga augsta di€tiska veértiba (Cirlan,
Sindilar, 2009). Vairaki autori ir veikus$i pétijumus, kuros noteikts proteina un aminoskabju saturs
gliemezu gala (Ligaszewski et al., 2005; Miletic et al., 1991; Zymantiene et al., 2006).
Neraugoties uz to zinatniskaja literatira vél ir salidzinoSi maz atspoguloti petijumi par baribas
lidzeklu ietekmi uz gliemezu galas biokimiskajiem raditajiem. Latvija ped€jos gados strauji
attistas vingliemezu audzesana. Ir izveidota vingliemezu audzetaju biedriba, kas apvieno vairak
neka 200 saimniecibu. Audz€taji savas produkcijas realizaciju galvenokart saista ar eksportu,
tadeé] sarazotajai produkcijai ir janosaka tas kvalitates kriteriji. LLU Biotehnologijas un
veterinarmedicinas zinatniskaja institiita ,,Sigra” ir izveidota vingliemezu zinatniskas izpétes
novietne (PVD Reg. nr. 051827) un uzsakta vingliemezu galas biokimiska sastava izpéte
gliemezu baribas lidzeklu un galas kvalitates izvértéSana.

Darbam izvirzita hipotéze: Proteina un aminoskabju saturs Latvijas vingliemezu gala ir
atkarigs no turéSanas apstakliem un iz€dinatajiem baribas lidzekliem.

Darba meérkis: noteikt un izveértét proteina un aminoskabju daudzumu Latvijas savvalas
vingliemeZu un izmé&ginajuma novietnes gliemezu gala un ieksgjos organos.
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MATERIALS UN METODIKA

Izméginajums veikts no 2011. gada maija lidz septembrim LLU Biotehnologijas un
veterinarmedicinas zinatniska institiita ,,Sigra” vingliemezu zinatniskas izp&tes novietné, kur tika
izveidoti Cetri izoléti nodalijumi (grupas) - viena kontroles un tris izméginajuma grupas:

1. Kontroles grupa, kuras gliemezus &dinaja ar savvalas augiem (arstniecibas pienene
(Taraxacum officinale), liela natre (Urtica dioica), darza mikstpiene (Sonchus
oleraceus), lielais dadzis (Arctium lappa), tiruma usne (Cirsium arvense), baltais abolins
(Trifolium repens), parasta mallépe (Tussilago farfara), parasta virza (Stellaria media) u.
c.);

2. Ar savvalas un darza augiem &dinati gliemezi (salati, sarkano biesu lapas, kaposti, gurki,
burkanu laksti u.c.) — A grupa;

3. Ar savvalas augiem un specialo papildbaribu (kvieSu milti, rap$a rausi, sojas spraukumi)
edinati gliemezi — B grupa;

4. Ar savvalas augiem, kvieSu miltiem un kviesu klijam &dinati gliemeZzi — C grupa.

Gliemezi eédinati vienu reizi diena, vakaros, sausa laika veicot arT baribas mitrinaSanu.

vienlaicigi no katra izm&ginajuma novietnes nodalijjuma un no Latvija savvala dzivojoSiem
vingliemeziem. Gliemezi uz 24 stundam tika ievietoti ledusskapi (+4OC), lai tiem iestatos
anabioze. Gliemezi tika nogalinati, mehaniski sasitot Caulu, tad tika atdalita gliemeza p&da un
ieksgjie organi. Gliemezu gala un ieksgjie organi tika analizeti atseviski. Kopproteina noteikSana
izmantota LVS 1SO 937:1978 — Kjeldala metode. Aminoskabju saturs noteikts hidrolizgjot
paraugus 24 stundas 112°C temperattira un kvantitativi nosakot ar augstas kvalitates skidruma
hromatografu un mazselektivo detektoru (Waters Alliance 2965). Datu statistisko apstradi veicam
izmantojot statistisko datu apstrades programmu SPSS 17.0. GliemeZu grupu taukskabju Itmena
atSkiribu izvertéSanai izmantojam divu nesaistitu paraugkopu T — testu.

REZULTATI UN DISKUSIJA

Miisu pétijums parada, ka kopproteina saturs Latvijas savvalas un ar specialo spékbaribu
edinatiem gliemeziem (B grupa) bija vienads (13.41%). SalidzinoS8i augsts proteina un zems
lipidu saturs konstatéts ar citu sugu gliemezu (Archachatina, Archatina un Limiclaria) gala
(Adeyeye, 1996). Fagbuaro (2006) rezultati liecina, ka citu sugu gliemeZu gala kopproteina saturs
noteikts no 18.66% + 0.57% (Limicolaria spp.) lidz 20.56% =+ 0.05% (Achachatina marginata).
Savukart Lygaszewski (2005) petijumos kopproteina saturs savvalas populacijas vingliemezu
gala bija augstaks ka voljéros audzeto molusku gala visu vecuma grupu gliemeziem, bet butiski
(p<0.01) lielaks proteina limenis novérots savvalas gliemeziem divu lidz tris gadu vecuma.
Zymantiene (2006) Helix pomatia gala dazados Lietuvas regionos, noteikusi kopproteina saturu
robezas no 11.51% = 0.03% (Lapes regions) Iidz 16.60% = 0.03% (Kaunas regions).

Aizvietojamo un neaizvietojamo aminoskabju, kopproteina, triptofana un oksiprolina
daudzums atspogulots 1. tabula.

Raksturigi, ka visu izm&ginajuma grupu gliemezu gala biutiski (p<0.05) vairak konstat&jam
neaizvietojamas aminoskabes (5.70 + 0.63 kontroles grupa, 4.91 + 0.24 A grupa, 4.67 +0 .35 B grupa
un 5.17 £+ 0.16 C grupa). Savvalas gliemezu gala aizvietojamo un neaizvietojamo aminoskabju
limenis butiski neatSkiras (3.86 + 0.18 aizvietojamas aminoskabes un 4.79 + 0.10 neaizvietojamas
aminoskabes). Ari Miletic (1991) uzradijusi Ilidzigus rezultatus savvalas Helix pomatia
gliemeziem. Pret€ja tendence ve€rojama vingliemezu iekS€jos organos, kur visas grupas
aizvietojamo aminoskabju daudzums nebitiski (p>0.05) parsniedza neaizvietojamo aminoskabju
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Iimeni. AtseviSkos pétijumos ir iegiiti dati par aminoskabju saturu atSkirigdm zemesgliemezu
sugam (Adeyeye, Afolabi, 2004), bet joprojam triikkst datu par aminoskabju saturu gliemezu
ieksgjos organos.

1. tabula/Table 1
Kopgjais aminoskabju daudzums savvalas un izméginajuma gliemeZu gala un ieks€jos
organos
Total amino acids content in pedal and visceral mass of wild snails and trial groups of

cultivated snails

Grupa/Group
2 Savvalas
- Psg? dusga Control A B C gliemeZi
= £ Type of (n=5) (n=5) (n=5) (n=5) Wild snail
S = mean * mean + mean + mean + (n=10)
¢ © sample
o MSE MSE MSE MSE mean =
MSE
=) Gala/ | 471+£0.72
2 % é — Pedal 3.83+045 | 3.34+0.48 | 3.91+£0.24 | 3.86+0.18
£ac8 mass
R R
TEESS
£ 8c> .
S E@s Ieksgjie
= o >,
b EoQ | organil | o0 071 | 4184048 | 4044026 | 572+0.95 | 3.93+0.39
S Visceral
< mass
- Gala/
z g Pedal 570+£0.63 | 491+£0.24 | 467+0.35 | 517+0.16 | 4.79+0.10
£ 3o mass
[~ = .E —~~
o 63 (@)]
o X E o
2853
2 E < S | leksgjie
o — -
SS5 organi/ | 590, 067 | 3414024 | 3424013 | 4364072 | 3274018
Z 7 Visceral
S mass

MSE — vidgja aritmétiska standartk]ida/Standard error of mean
n — paraugu skaits/Number of samples

Kopproteinu (%) noteicam Latvijas savvalas un izm&ginajuma grupu vingliemeZzu gala un
ieksgjos organos (1.attels).
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Figure 1. Crude protein content (%) in pedal and visceral mass of wild snails and trial
groups of cultivated snails

Kopproteina daudzuma savvalas un atsevisku izméginajuma grupu gliemeziem gala un
1ekS€jos organos statistiski biitiskas atSkiribas netika noverotas (p>0.05).
2. attela paradits aminoskabju triptofana un oksiprolina saturs un to attieciba.
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2.attels. Triptofana un oksiprolina saturs (g/kg) savvalas un izméginajuma gliemeZu gala

Figure 2. Content of thryptofan and oxyproline (g/kg) in pedal mass of wild snails and trial
groups of cultivated snails
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legttie rezultati liecina, ka butiski lielaks (p<0.05) ir aizvietojamas aminoskabes -

oksiprolina daudzums (2.55 £+ 0.08) bija B grupa, kura tika €dinata ar specialo papildbaribu. Ari
savvalas gliemezu gala oksiprolina daudzums (2.51 £ 0.08) biitiski parsniedza ta daudzumu
kontroles grupas gliemezu gala (2.16 + 0.31) (1. tabula). Starp pargjam izméginajuma gliemezu
grupam triprofana un oksiprolina daudzuma netika konstatétas biitiskas (p>0.05) atSkiribas.
Izvertejot oksiprolina un triptofana attiecibu, secinajam, ka visvairak neaizvietojamas
aminoskabes triptofana (2.49 £ 0.06) bija ar specialo baribu &dinatu un kontroles grupas (2.47 +
0.06) gliemezu gala, kas ir butiski (p<0.05) lielaks, ka C grupas gliemezu gala (1. tabula).

SECINAJUMI

1. Kopproteina daudzuma savvalas un atsevisku izméginajuma grupu gliemezu gala un ieksgjos
organos nebija bitisku atskiibu (p>0.05).

2. Visu izméginajuma grupu gliemezu gala (p<0.05) neaizvietojamo aminoskabju lIimenis (5.7 0
+ 0.63 kontroles grupa, 4.91 + 0.24 A grupa, 4.67 + 0.35 B grupa un 5.17 + 0.16 C grupa) bet
savvalas gliemezu gala aizvietojamo un neaizvietojamo aminoskabju Itmenis butiski
neatskiras (p>0.05).

3. Ar specialo papildbaribu &dinatu gliemezu gala (2.55 + 0.08 g/kg) un savvalas gliemezu gala

(2.51 £ 0.08 g/kg), salidzinot ar kontroles grupas gliemeziem (2.16 + 0.31 g/kg) v@érojams
lielaks oksiprolina daudzums(p<0.05).
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dakteriits@inbox.lv

ABSTRACT

Authors consider that animals suffer from the mouth cavity pathologies throughout their lifetime.
An important place among them is taken by periodontitis or periodontal disease which, as it is
known, is an inflammation of the periodontal tissue. It was established that in 75% of cases, dogs
more than three years of age were affected by periodontitis. A change of bacterial spectrum in the
mouth cavity is considered as one of the factors causing periodontitis in dogs. It should be noted
that we were interested in the question of whether the shift in bacterial spectrum of the oral cavity
in dogs developing periodontitis, such changes were observed in the himus of duodenum?
Because the opinion that duodenal himusam be virtually sterile. We can conclude that the
development of periodontitis in dogs, oral cavity, the frequency of detection of Gram-positive
bacteria is growing faster than it is with Gram-negative bacteria. By contrast, himus of duodenum
Gram-positive and Gram-negative bacteria in the presence of frequency remains relatively
consistent across all stages of development of periodontitis. However, when comparing overall
Gram-positive and Gram-negative bacteria in the detection of frequency changes in the mouth
and himus of duodenum dogs with different stages of development of periodontitis, it is
concluded that this change in trend is broadly similar to the mouth and himus of duodenum.

KEY WORDS: periodontitis, microflora, mouth cavity, duodenum, dogs.

IEVADS

Uzskata, ka dzivnieki ar mutes dobuma patologijam slimo visu dzives laiku (Niemiec, 2008;
Case et al, 2011). Attieciba uz suniem literatiira ir dati, ka apme&ram 75% pieaugusu sunu novero
kadu no mutes dobuma patologijam (Niemiec, 2008; Case et al, 2011). Ievérojamu vietu starp
tam ienem periodontits vai periodontala slimiba, kas, ka zinams, ir periodontalo audu iekaisums
(Ramseier et al., 2009; Case et al, 2011).

Ir pieradits, ka gremoSanas trakts uzreiz péc sunpa piedzimsSanas ir praktiski sterils. Jau ar
pirmajam postnatalas dzives dienam tas tiek strauji koloniz&ts ar dazadam baktérijam, kuru skaits
klust stabils kucéna atSkirSanas laika vai tulit péc tas (Buddington, 2003; Baillon, Marshall-Jones,
2004). Ir pétijumi, ka mikrofloras spektra izmainas kada no gremosanas trakta dalam var izraisit
izmainas pargjas ta dalas. Konstatéts, ka pasliktinats mutes dobuma kliniskais stavoklis un
izmainits ta mikrobialais fons var izmainit zarnas konstat€to mikrofloras spektru, tadejadi
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palielinot dzivnieka uznemibu pret dazadiem gremosSanas trakta trauc&jumiem (Baillon, Marshall-
Jones, 2004).

Uzskata, ka viens no periodontita izraisoSiem faktoriem suniem, ir bakteriala spektra
izmainas mutes dobuma (Byrne et al., 2009; Pavlica et al., 2008). Paradits, ka mutes dobuma
lidzsvara ,sadzivo” gan gramnegativa, gan grampozitiva mikroflora, taCu, attistoties
periodontitam, Sis Iidzsvars var tikt izjaukts (Harvey, 1985; Byrne et al., 2009; Pavlica et al.,
2008). Literatura minéts, ka periodontita pirmajas pakapés mutes dobuma doming€ grampozitiva
mikroflora, bet smagakajas attistibas pakap€s ta nomainas uz gramnegativo (Harvey, 1985;
Lovegrove, 2004).

Kas attiecas uz divpadsmitpirkstu zarnu, tad uzskata, ka supiem tilit péc dzimSanas un ari
turpmakaja dzives laika tievajas zarnas, tai skaita divpadsmitpirkstu zarna esos$as bakterijas,
iekltst tur caur mutes dobumu un talak caur kungi. Paradits, ka praktiski vesela picaugusa suna
gastrointestinala trakta sastopamas aptuveni 400 bakt€riju sugu — gan nepatogéno, gan potenciali
patogéno, kas parasti ir lidzsvarotas savstarp&jas attiecibas (Baillon, Marshall-Jones, 2004).

Literatra ir dati, ka, izmainot dzivniekam baribu, biitiski var izmainities ari tievo zarnu
mikroflora. Autori paradijusi, ka pieaugusiem dzivniekiem baktgrijas tievo zarnu sakuma posma,
tatad arT divpadsmitpirkstu zarna, nonakuSas galvenokart ar slikti sasmalcinatu sauso baribu
(Buddington, 2003; Baillon, Marshall-Jones, 2004).

Miusu darba merkis bija izpetit mikrofloras spektra izmainas mutes dobuma un
divpadsmitpirkstu zarnas himusa suniem attistoties periodontitam.

MATERIALS UN METODIKA

Petijumi pamata tika veikti laika posma no 1995. lidz 2007. gadam LLU Veterinarmedicinas
fakultates klinika un ,,Torpkalna veterinaraja klinika”. Kopuma pétijuma ieklauti 647 dazada
vecuma un dzivmasas suni. Jauzsver, ka $aja petijuma tika ieklauti tikai tie dzivnieki, kuriem péc
kliniskas izmekléSanas rezultatiem tadi visparéja veselibas stavokla pamatraditaji ka pulss,
elpoSana un kermena temperatiira bija fiziologiskas normas robezas. Turpmak visiem supiem
veicam mutes dobuma — precizak, smaganu, zobu un alveolara kaula detalizétu izmekleSanu. Lai
precizétu konkréto periodontita attistibas pakapi, vadijamies péc P. Rawlinsona (2003)
izstradatajiem periodontita attistibas pakapju kritérijiem (Smaganu iekaisums, smaganu
atkapSanas, zoba aplikums, zobakmens lielums, zobu kustigums, alveolara kaula noardiSanas).
Lai noteiktu bakteriologisko spektru mutes dobuma praktiski veseliem supiem un dzivniekiem ar
dazadam periodontita attistibas pakapém, paraugus no mutes dobuma ieguvam, izmantojot
sterilus bakteriologiskos kocinus. Paraugs tika nemts no apak$zokla un augszokla lateralas
virsmas smaganu rievas rajona. Bakteriologiskos paraugus no divpadsmitpirkstu zarnas himusa
ieguvam caur iegriezumu zarnas sienina, ievadot zarnas limena sterilu bakteriologisko kocinu un
pavirzot to 2-3 c¢cm piloriska sfinktera virziena. Bakteriologiskie paraugi (ievietojot ledus tvertng)
dazu stundu laika tika nogadati Latvijas Republikas Partikas un veterinara dienesta Nacionala
diagnostikas centra Zemgales regionalaja laboratorija. No iesititajiem paraugiem izaugusas
bakteriju kolonijas tika atdalitas, vairakkartigi s€jot tas uz asins agara barotném, un péc tam
diferencétas, izmantojot “API” testu.

REZULTATI UN DISKUSIJA

Uzskatami grampozitivo (skatit 1.A att€lu) un gramnegativo (skatit 1.B att€lu) bakteriju
identifikacijas dinamiku mutes dobuma un divpadsmitpirkstu zarnas himusa suniem ar dazadam
periodontita attistibas pakapem atspogulota 1. attela.
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1.attéls. Grampozitivo (A) un gramnegativo (B) baktériju skaita izmainas mutes dobuma un
divpadsmitpirkstu zarnas himusa suniem ar dazadam periodontita attistibas pakapem
Figure 1. Gram-positive and Gram-negative bacterial species comparison of the number in
the mouth and himus of duodenum of dogs with different periodontitis development stages
p.0. .......p.4 — parodontita attistibas pakape / stage of periodontitis

Izradijas, ka mutes dobuma un divpadsmitpirkstu zarnas himusa suniem ar dazadam
periodontita attistibas pakapém var€ja konstatét visai lidzigu grampozitivo un gramnegativo
bakteriju sadalijumu (1. A un B attéls). Konstatéjam, ka mutes dobuma grampozitivo bakteriju
skaits (1. A att€ls) suniem ar pirmo, treSo un ceturto periodontita attistibas pakapi bija vienads -
tris baktériju sugas. Bet supiem ar otro periodontita pakapi konstateto grampozitivo baktériju
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skaits mutes dobuma bija vislielakais — septinas sugas. Savukart divpadsmitpirkstu zarnas himusa
grampozitivam bakteriju sugadm lidz periodontita otrai attistibas pakapei bija raksturiga to skaita
palielinasanas, bet periodontita treSaja un ceturtaja attistibas pakapé€ grampozitivo baktériju sugu
skaitam duodéna bija tendence atkal samazinaties — tas palika tads ka supiem, kuriem
periodontits netika konstatéts (skatit 1.A attelu).

Attieciba uz gramnegativo baktériju sugu skaita dinamiku mutes dobuma un
divpadsmitpirkstu zarnas himusa suniem ar periodontitu konstatéjam, ka sugu skaita pieaugsSana
vai samazinasanas tendence ar1 gramnegativam baktérijam bija visuma lidziga (skatit 1. B attelu).
Gramnegativo baktériju sugu skaits mutes dobuma suniem bija lielaks neka divpadsmitpirkstu
zarnas himusa, iznemot suniem ar treSo periodontita attistibas pakapi. Tadiem dzivniekiem gan
mutes dobuma, gan divpadsmitpirkstu zarnas himusa konstat€ja tikai divas bakteriju sugas.
Visuma gramnegativo baktériju sugu skaita izmainas mutes dobuma mutes dobuma un
divpadsmitpirkstu zarnas himusa visuma bija Iidzigas — piecaugot vai samazinoties kop&jam
gramnegativo baktériju sugu skaitam mutes dobuma tadas izmainas bija novérotas ari
divpadsmitpirkstu zarna (skatit 1. B attélu). Lidzigus izmekl&jumus mums literatiira neizdevas
atrast, tapec nevaram atbildet uz jautajumu vai $ada tendence noverojama ari citos petijumos.

Uz jautajumu, kapéc raksturiga tiesi $ada grampozitivo baktériju dinamika mutes dobuma un
divpadsmitpirkstu zarna suniem ar periodontitu dazadas attistibas pakapes, Sobrid ir griiti atbildét.
Tam nepiecieSami turpmaki padzilinati p&tijumi. ArT literatiiras datu analize Iidz Sim mums nav
devusi atbildi.

Lidziga tendence bija raksturiga arT kop€jam grampozitivo un gramnegativo bakteriju sugu
konstat€sanas biezumam mutes dobuma un divpadsmitpirkstu zarnas himusa suniem ar dazadam
periodontita attistibas pakapeém (2. attels). Pieaugot konkréto bakt€riju sugu sastopamibas
bieZumam mutes dobuma, tas attiecigi pieauga ar1 divpadsmitpirkstu zarnas himusa un otradi.
Visvairak bakteriju sugu gan mutes dobuma, gan divpadsmitpirkstu zarnas himusa konstatgjam
supiem ar otro periodontita attistibas pakapi — attiecigi mutes dobuma trispadsmit, bet
divpadsmitpirkstu zarnas himusa vienpadsmit bakteriju sugas. Turklat, ka redzams 2. att€la,
mutes dobuma vargja konstatét vairak bakteriju sugu neka divpadsmitpirkstu zarnas himusa. Tas
ar saprotams, jo dala bakteriju acimredzot tikusi iznicinata suniem kungi, kas ar savu stipri skabo
dabisko intragastralo vidi ir aizsargbarjera (Baillon, Marshall-Jones, 2004).

Kopuma redzam, ka suniem attistoties periodontitam, mutes dobuma grampozitivo bakteriju
sugu skaita izmainas ir lielakas salidzinot ar gramnegativo bakteriju skaitu izmainam. Savukart,
divpadsmitpirkstu zarnas himusa grampozitivo un gramnegativo bakteriju sugu skaita izmainas
visas periodontita attisttbas pakapes paliek nosaciti lidzigas. Tomér, salidzinot kopgjo
grampozitivo un gramnegativo bakteriju sugu skaita izmainu tendences mutes dobuma un
divpadsmitpirkstu zarnas himusa supiem ar dazadam periodontita attistibas pakapem
konstatg€jam, ka tas bija visuma lidzigas mutes dobuma un divpadsmitpirkstu zarnas himusa.
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2. att€ls. Bakteriju skaita izmainas mutes dobuma un divpadsmitpirkstu zarnas himusa
suniem ar dazadam periodontita attistibas pakapem.

Figure 2. Found in bacterial species comparison of the number in the mouth and himus of
duodenum of dogs with different periodontitis development stages.

Attelos 1. un 2. lietotie apzZim&jumi:
A — konstateto bakteriju sugu skaits mutes dobuma / bacterial species outbreaks in the mouth
— konstateto bakteriju sugu skaits divpadsmitpirkstu zarnas himusa / bacterial species outbreaks
in the himus of duodenum
p.0. — suni, kuriem periodontits nav konstatets/dogs without periodontitis
p.1. — suni ar pirmo periodontita attistibas pakapi/dogs with first stage of periodontitis
p.2. — suni ar otro periodontita attistibas pakapi/dogs with second stage of periodontitis
p.3. — suni ar treSo periodontita attistibas pakapi/dogs with third stage of periodontitis
p.4. — suni ar ceturto periodontita attistibas pakapi/dogs with fourth stege of periodontitis

SECINAJUMI

1. Mutes dobuma grampozitivo bakteriju sugu skaita izmainas suniem pie dazadam periodontita
attistibas pakapém norit nedaudz krasak neka gramnegativajam baktérijam.

2. Divpadsmitpirkstu zarnas himusa attistoties periodontitam grampozitivo un gramnegativo
bakteriju sugu skaits atrodas nosacita lidzsvara.

3. Pieaugot vai samazinoties konkréto grampozitivo vai gramnegativo bakteriju sugu skaitam
mutes dobuma suniem dazadas periodontita attistibas pakapes, lidziga izmainu tendence
noverojama attiecigi ar1 divpadsmitpirkstu zarnas himusa.
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ABSTRACT

A study was conducted to test the effect of Jerusalem artichoke (JA) in dry form on digestive
tract. The trial involved 60 cross ROSS 308 broiler chickens divided in three groups. All
chickens were fed with commercial basic feed, nutrition value conforms cross ROSS 308
regalement. Feed ration of the first group chickens was supplemented with additive - JA in dry
form in 0.5% concentration, the second group- with the same JA dry form in 1% concentration,
the third group — without supplement. Two birds from each group were slaughtered at trial
beginning in 7™, further - 28" and 42™ days of age. Tissue samples from the duodenum and
ileum of each chicken were histo-morphologically examined to determine the villi heights,
thickness of lamina propria and epithelium, crypt depths. Supplement of JA dry form inclusion
in basic feed did not change the broiler chicken performance in first and second groups
compared with control. An increase of villi height was observed in duodenum and small
intestine of birds at 28™ day of age to witch was given 1% supplement of JA. At the same time in
villi mucosa of ileum of these chickens inflammation was observed starting from 28" day of age
and continued to till 42" day. These results confirm that feed supplemented with JA in dry form
in 0.5 % concentration had not an effect on microstructure and mucosa of small intestine in
comparison with additive in 1% concentration.

KEY WORDS: prebiotic, Jerusalem artichoke, chickens.

IEVADS

Pédgjos gadu desmitos ka baribas piedevas tiek lietoti probiotiki, prebiotiki, fermenti,
baribas paskabinataji, antioksidanti un dazadas augu piedevas (Ertas et al., 2005; Cross et al.,
2007). Prebiotiki ir baribas sastavdala, kas kunga-zarnu trakta netick sagremoti, bet tos savai
augSanai un attistibai izmanto gremoSanas traktd noteikta koloniz&joSa mikroflora, pozitivi
ietekmé&jot saimnieka organismu (Gibson, Roberfroid, 1995). Lielakas prebiotiku grupas
parstavji putnu baribas devas ir oligosaharidi: frukto — oligosaharidi (Biggs et al., 2007; Li et al.,
2008; Yang et al., 2009), gliko — oligosaharidi un mannan — oligosaharidi (Roch, 1998;
Newman, 1999; Ziki¢ et al., 2008), kuri veicina gremoSanas traktd koloniz&josas mikrofloras
atseviSku mikroorganismu parstavju vairoSanos un sekmeé to sp&ju pieméeroties vides apstakliem
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(Yang et al., 2009). Vissvarigaka ir to antagonistiska, konkur€josa darbiba attieciba uz
patogénajiem mikroorganismiem, fermentu darbibas veicinasana, amonjaka un fenola produktu
reducgSana, ka ar1 kolonizacijas rezistences paaugstinaSana. Viens no plasak lietotajiem
prebiotikiem ir inulins (Dzelzenne et al., 2002; Hajati, Razeaei, 2010), ko satur arT topinambiirs.

P&étijuma uzdevums bija noskaidrot optimalo topinambiira sausa pulvera piedevas devu
broileru calu €dinasana, peétot gremosanas trakta morfofunkcionalo statusu un antimikrobiala
peptida — defensina ekspresiju.

MATERIALS UN METODIKA

Izmé&ginajuma ieklautie 60 krosa ROSS 308 broileru cali tika sadaliti 3 grupas (n=20). Visi
putni ka pamatbaribu (PB) sanéma vecumam atbilstoSu SIA , Rigas kombiné&tas lopbaribas
ripnicas” razoto komercialo baribu. 1. grupa bija kontroles grupa (GK). Izméginajuma laika, no
7. lidz 42. calu dzivibas dienai, 2.grupas broileri (G2) papildus sanéma topinambiira sauso
koncentratu 0.5% no PB devas, bet 3.grupa (G3) - 1% no PB devas. Topinambira sausais
koncentrats (ar inulina saturu 50% no oligosaharidiem) iegadats SIA Herbe (sertifikats Nr. 157).

Katra izméginajuma grupa pieciem caliem 7, 28 un 42 dienu vecuma tika veikta
kontrolkausana gremosanas trakta histologisko izmekl&jumu veikSanai. Kontrolkausana atbilda
baribas mainas periodam calu atras augSanas un attistibas nodrosinajumam.

Histologiskie izmekléjumi. Histologiskajiem izmekl&jumiem paraugi tika nemti no
duodenum un ileum vidusdalas. Katrs paraugs pirms ievietoSanas fiksatora skalots ar vaju silta
0,9% NaCl skiduma striikklu glotadas atbrivoSanai no liimena satura. Paraugi fiks&ti 10% neitrala
formalina, dehidratéti audu procesora (TISSUE-TEK II), ieslégti parafina blokos, izmantojot
standartiz€tu audu histologiskas sagatavoSanas procediiru (Carson, 1997; Kiernan, 2008). Zarnu
audu vispargjai morfologiskai izpétei izmantoja plasi lietoto hematoksilina/eozina metodi. Atteli
iegiti, izmantojot Image Pro Plus versiju 6.3.0.512 (Media Cybernetics, Inc.).

Imiinhistokimija. Antimikroba proteina klatblitni gremoSanas trakta audos konstatgja ar
biotina—streptavidina imiinhistokimiskas metodes palidzibu (Hsu et al., 1981). Paraugus diennakti
fikseja 2% formaldehida un 0.2% pikrinskabes 0.1 M fosfatbufera (pH 7.2) maisijuma. P&éc tam
audu gabalinus 12 h skaloja tiroidbufert ar 10% saharozi, ieguldija parafina un ar mikrotomu
sagatavoja 8 um planus griezumus. Nespecifisko antivielu saistiSanail0 min lietoja serumu (100
ml destiléta H20 un 0.03 g vérsa sausa seruma) un péc tam paraugus2 h inkubgja ar primarajam
antivielam B-defensins 3 (BD3, kods LS-BP86/8279, 1:100, LifeSpan Bioscience).

Audu paraugu morfometriska analize. Méritas tika 10 blakus esosas, vertikali orientétas
barkstinas un kriptas. Morfometriskaja analiz€ tika ietverti barkstinu augstuma (no barkstinas
galotnes 1idz kriptas savienojumam), glotadas un zemglotadas biezuma (barkstinu un lamina
propria) un kriptu dziluma (invaginacijas dzilums starp blakus barkstinam) mérfjjuma rezultati,
kas iegiiti pec Bird un [idzautoru (1994) aprakstitas metodikas.

Statistiska analize. Neparametriskas datu salidzinasanas metodes - Vilkoksona
(Wilcoxson) T kritérija un Mann-Vitneja (Mann-Whitney) U-kritérija testi tika izmantoti
izm&ginajuma grupu rezultatu savstarp&jai salidzinaSanai ar ticamibas Iimeni 95% (0=0.05)
(Sheskin, 2011). Datu apstrade veikta, izmantojot programmas Microsoft Excel un SPSS 17.0
(SPSS Inc. Chicago, IL, USA).

REZULTATI

[zméginajuma grupu G2 un G3 28 dienu veciem broileriem, kuriem pamatbaribai tika
pievienots prebiotikis - sausais topinambtra pulvera koncentrats, attiecigi 0.5% un 1%
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koncentracija, barkstinu epitélija duodenum glotada tika konstatéta peréklveida limfocitu
infiltracija. Cetrdesmit divu dienu veciem caliem pergk]veida iekaisuma §@nu infiltraciju lamina
propria saistaudos vérojam ka duodenum, ta ileum dala tikai G3 grupas dzivniekiem. Kontroles
grupas (GK) putniem 42 dienu vecuma konstatéjam iekaisuma procesu ileum barkstinu epitclija.

Morfometriskajos mérjjumos GK grupas broileriem duodenum barkstinu garums mainTjas
no 613.4 1+ 30.72 um 7 dienu vecuma lidz 1864 + 330.40 um 42 dienu vecuma. Duodenum
barkstinu garums kontrolgrupa 42 dienu vecuma bija garakas (U=15<Ug01:10:10=19) neka G2 un
G3 grupu dzivniekiem. Bitiskas atSkiribas zarnu barkstinu garumos 28 un 42 dienu vecuma
starp izméginajuma grupu (G2 un G3) putniem nenovérojam. Bitiski 42 dienu vecuma G2 un
G3 grupu putniem at$kiras kriptu dzilums (U=15<U ¢ 1.10:10=19). Bitiski ileum dala barkstinu
garums atskiras 28 dienu vecuma, salidzinot to garumu kontroles grupa un izmé&ginajumu (G2 un
G3) putnu grupas (U=0<U ¢1:10.10=19;). GremosSanas trakta ileum barkstinu garums kontroles
(GK) grupas putnu mainijas no 434.69 = 102.94 um 7 dienu vecuma Iidz 820.13 £ 81.11 pm 42
dienu vecuma, G2 grupas putniem - N0 38.95 + 6.36 pm 28 dienu vecuma lidz 64.16 + 10.30 pm
42 dienu vecuma (p=0.027). Biutiska kriptu dziluma samazinaSanas tika atklata putnu
gremosSanas trakta ileum dala 42 dienu vecuma izméginajuma G2 un G3 grupu putniem (U=4<U
0.01;10:10=19).

B-defensina 3 (BD3) ekspresija gremosanas trakta duodenum un ileum dalas tika novérota
pereklveidigi. BD3 ekspresija duodenum epitélija GK calu gremosanas trakta 28.diena bitiski
samazinas, salidzinot ar 7.dienu (attiecigi 2.67 £ 0.52 un 5.33 = 1.37; p=0.027), tacu 42.dzivibas
diena tas ieverojami pieauga (attiecigi 10.33+1.37 un 2.67+0.52; p=0.023). Salidzinot BD3
ekspresiju GK gremosanas trakta ileum epitélija 7. diena (2.50+1.38), 28. diena (4.50+1.52) un
42. diena (5.17+£2.40), ta pieauga (attiecigi 7. un 28.diena p=0.026 un 28.un 42. diena p=0.041).

Izmeginajuma grupas G2 un G3, defensina ekspresija duodenum epitélija 28. dzivibas diena
salidzinot ar 7. dienu biitiski pieauga (attiecigi G2 grupa p= 0.028< 0=0.05, bet G3 grupa p=
0.042<0=0.05), savukart, 42. dzivibas diena, salidzinot ar 28. dienu, abas grupas BD3 ekspresija
ieveérojami samazinajas (G2 — p=0.035<a=0.05, bet G3 - p= 0.014<0=0.05). Salidzinot defensina
ekspresiju gremosanas trakta ileum dalas epitélija putnu grupa, kas baribas piedeva sanéma 0.5%
topinambira pulvera koncentratu (G2), ta biitiski pieauga 28. diena salidzinot ar 7. dienu
(p=0.035<0=0.05) un 42. dzivibas diena, salidzinot ar 28. dienu (p=0.042<0=0.05). Izvertgjot
defensina ekspresiju gremosanas trakta ileum dalas epitélija putnu grupa, kas baribas piedeva
sanéma 1% topinambiira pulvera koncentratu (G3) 28. dzivibas diena salidzinot ar 7. dienu,
ekspresija pieauga ievérojami (p=0.026), bet 42. diena - salidzinot ar 28.dzivibas dienu, strauji
samazinajas (attiecigi p=0.035).

DISKUSIJA

Inulins ka prebiotikis broileru €dinasana pielietots Latvija pirmo reizi. Iz&€dinot topinambiira
pulvera koncentratu 0.5% un 1% liela koncentracija, novérojam gremosanas trakta duodenum un
ileum epitélija limfocttu infiltraciju, tomér process bija parejoss, jo putniem 42 dienu vecuma tas
vairs netika konstatéts. Sanemot ilgstosi (Iidz 42. dzivibas dienai) 1% liela koncentracija sauso
topinambiira pulvera koncentrata piedevu, iekaisums tika konstatets gremoSanas trakta
saistaudos ka duodenum, ta ileum dala. Ka norada Bar-Shira un Friedman (2006), limfocitu
infiltracija broilercalu zarnu epitélija un saistaudos (lamina propria) notick péc zarnu
iminsistémas saskares ar komensalo mikrofloru un fiziologiski raksturojas ar nelielu, parejosu
iekaisumu.
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Izédinot topinambiira piedevu, uzsiik§anas virsma zarnas neizmainijas, jo duodenum dalas
barkstinu garums bitiski neatSkiras starp eksperimenta ieklautiem dzivniekiem dazadajos
kontroles vecumos, tacu 0.5% topinambiira piedevas iz€dinaSana radija broileriem atsevisku
kriptu dziluma pieaugumu, kas norada uz augstam zarnu trakta glotadas darbibas uzturéSanas
prasibam, kad dzivais organisms patéré daudz energijas un proteina (Schneeman, 1982). Isakas
barkstinas un dzilakas kriptas liecina par intensivu gremosSanas trakta glotadas epitélija mainu
(Miles et al., 2006). Dibner un Rishards (2004) norada, ka putnu kunga zarnu trakta epitélijs ir
augsti specializ€ti audi ar ]Joti intensivu $iinu mainu un Tsu Stnu dzives laiku.

Zarnu epitelija $tinas regul€ zarnu imiino atbildi (Hase, Ohno, 2006) un defensini ir vieni no
antimikrobialo peptidu lielakajam grupam (Lehrer, Ganz, 1999). Pielietojot sauso topinambiira
pulvera koncentratu devas gan 0.5%, gan 1% no 7. lidz 28. dienai, konstat§jam defensina
ekspresijas pieaugumu duodenum un ileum dalas epitélija, kas norada uz glotadas virsmas
nepietickamu antimikrobialas barjeras funkciju (Zilbauer, 2005). Turpinot inulina iz&€dinasanu
lidz 42.dienai, B-defensina 3 (BD3) ekspresija samazinajas, kas liecina par gremoSanas trakta
aizsargfunkciju palielinaSanos, jo gremosanas trakta veselos audos BD3 klatbiitni parasti
nenovéro (Zilbauer, 2005).

SECINAJUMS
Petijums paradija, ka labvéligak zarnu homeostazi nodroSina pamatbaribai pievienotais
topinambiira sausais pulveris 0.5% liela koncentracija.
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IZPLATITAKAS PARAZITOZES GOVIM LATVIJA
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ABSTRACT

Our aim of the study was to investigate the cows parasitosis epizootic situation in Latvia.
Research was done throughout the Latvian territory during the period from 2008. — 2012. year.
Total examined 745 calves aged up to 6 months, 1325 young cattle aged from 6 months to two
years, and 3484 cows older than two years. Age group of calves up to six months the highest was
60% invasion by eimeria. Invasion was 36% strongylatoses of digestive system to 16% -
monieziosis. The calves aged from six months to two years was 53% with the invasion eimeria,
28% of the strongylatoses of digestive system, 3.2% with cryptosporidiosis and 2.9% -
monieziosis. Lower invasion found 1.6% - strongyloidosis, 0.2%- dictyocaulosis and 0.1%
trichuris. More than two years old group of cows the highest invasion was noted strongylatoses of
digestive system 37%, followed by a monieziosis -10%, eimeria - 5.1%, strongyloidosis - 2.8%
and 0.4% trichuris.

KEY WORDS: cows, parasitoses, distribution, Latvia.

IEVADS

Veterinarmedicinas praks€ parazitaro slimibu arstéSanai un profilaksei ir pieejami daudz un
dazadi arstéSanas lidzek]i. Neskatoties uz to parazitofauna govju ganampulkos ir aktuala.

Mainoties saimnieciskajiem un socialajiem apstakliem nonakam pie secinajumiem, ka
mainas ar1 vide, kura més dzivojam, taja skaita ari parazitozes. Dzivnieku labturibai ir noteicoSa
loma parazitofaunas mainai un attistibai. Pielautas kliidas dzivnieku turéSana, €dinasana, sanitaro
normu neievéroSana rada labvéligu vidi parazitu dzivei lidz ar to ar1 slimibu attistibai.
PasargaSana no parazitaram slimibam balstas uz savlaicigiem profilakses pasakumiem, kuri
savukart balstas uz epizootiskas situacijas izzinasanu un novértéSanu. (Jasmer et al., 2007;
Heinrich et al., 2003; Forbes et al., 2000; Ypxxapt I' u.zp., 2000)

DARBA MERKIS
Noskaidrot govju parazitoZzu epizootisko situaciju Latvija.

MATERIALS UN METODIKA

Pétijums veikts visa Latvijas teritorija laika perioda no 2008. — 2012. gadam.

Izmekleti 745 telu vecuma lidz seSiem méneSiem, 1325 jaunlopu vecuma no seSiem
meéneSiem Iidz diviem gadiem un 3484 govju vecakam par diviem gadiem fekaliju paraugi.
Laboratoriskie izmekl&jumi veikti Veterinarmedicinas fakultates PVHI parazitologijas
laboratorija.
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Helmintozu diagnostika izmantotas standartiz&tas ovoskopiskas un larvoskopiskas metodes.
Viensiinu diagnostika — flotacijas un krasosanas metode péc Cil-Nilsena (Keidans u.c., 2008;
Eysker et al., 2000; Ypkxapt I" u.ap., 2000). Aprékinajam invazijas ekstensitati (IE) procentos.

REZULTATI UN DISKUSIJA

Misu pétijums paradija, ka Latvija govim parazitozu ierosinataji konstatéti visas vecuma
grupas skatit tabulu.

Kopuma govju ganampulkos visas vecuma grupas visaugstako invazijas ekstensitati uzradija
gremosanas sisteémas strongilati (IE 34,9 %). Netika konstatéta trematozu (fasciolu,
paramfistomu) invazija teliem Iidz seSiem méneSiem, bet vienStnu (kriptosporidiju) govim
vecakam par diviem gadiem.

Vecuma grupa teliem lidz seSiem méneSiem visaugstako invazijas ekstensitati 60 % sastadija
eimérijas. Invazijas ekstensitati 36 % sastadija gremoSanas organu strongilatozes, bet 16 % -
moniezioze. Tapat teliem tika konstatéta kriptosporidiju 9 %, trichuris 2,5 %, strongiloidu 2 % un
diktiokaulu 0,3 % invazija.

Ka paradija miisu petijums teliem vecuma no seSiem ménesiem 1idz diviem gadiem vidgji 53
% dzivnieku bija invad@jusies ar eimérijam, 28 % ar gremoS$anas organu strongilatiem, 3,2 %,
kriptosporidijam un 2,9 % - moniezijam. Zemaku invazijas ekstensitati konstatgjam strongiloidu—
1,6 %, diktiokaulu — 0,2 % un trichuris — 0,1% invazijai.

Saja grupa atskiriba no sesus ménesus veciem teliem konstatéjam ari paramfistomu invaziju
(IE 1,5 %).

Vecako govju grupa visaugstako invazijas ekstensitati konstat§jam gremoSanas organu
strongilatiem 37 %, talak sekoja monieziju -10 %, eim&riju 5,1 %, strongiloidu 2,8 % un trichuris
0,4% invazija. Lidziga parazitozu izplatiba govim atziméta ar1 citas kaiminvalstis (Koutny et al.,
2012; Knubben-Schweizer et al., 2010; Lassen et al., 2009; Forbes et al., 2000).

Diktiokaulu invazijas pieauguS$o govju grupa sastadija invazijas ekstensitati 1,8 % savukart
jaundzivniekiem ta bija 0,2 —0,3 %. Literatiira atziméts, ka diktiokaulozes invazija biezak tiek
novérota jaundzivniekiem (Holzhauer et al., 2011). Augsta invazijas ekstensitate vecako govju
grupa izskaidrojama ar praksi pievienot ganampulkam no dazadiem regioniem iepirktas govis ar
varbiitéju invaziju.

Paramfistomu (IE 1,5 %) un fasciolu (IE 1,1 %) invazijas ekstensitate misu Republika
salidzinot ar citu valstu datiem ir zemaka. Lidzigos pétijumos Austrija govim konstatéta fasciolu
invazija sastadija 16 % (Knubben-Schweizer et al., 2010).

Latvija tikai ped&jos gados lielaku nozimi pievérs kriptosporidiozes diferencial diagnostikai
teliem pirmajas dzives nedélas neizskaidrojamu diareju gadijumos. P&c literatiiras datiem
kriptosporidioze ir nopietna invazijas slimiba un ir registréta ne tikai tropu zonas valstis, bet ar1
Eiropa, ka ar1 Latvija (Koutny et al., 2012; Lassen et al., 2009; Ypxxapt I" u.ap., 2000). P&tijuma
par kriptosporidiju invaziju galveno uzmanibu un izmekl&jumus veltijam ar diareju slimiem
teliem. Govim vecakam par diviem gadiem tika veikti tikai atseviski izmekl&jumi, no kuriem par
invazijas ekstensitati biitu paragri spriest. Kopuma par kriptosporidiju invaziju, arst€Sanu un
profilaksi petijumi turpinas.
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1. Tabula/Table 1

Biezak izplatitas parazitozes govim Latvija

The most prevalent parasitoses of cows in Latvia
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SECINAJUMI

1. Govim visas vecuma grupas aktuala ir gremosSanas sist€mas strongilatu invazija.

2. Fasciolu un paramfistomu invazija norada uz nepiemérotu ganibu izmantosanu (slapjas,
purvainas).

3. Teliem diarejas profilakse pieverst uzmanibu ne tikai eimériju, bet ar1 kriptosporidiju
invazijai saimnieciba.
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ABSTRACT

Campylobacteriosis in humans is caused by thermophilic Campylobacter spp., most
commonly by C. jejuni. The aim of the present study was to determine the effect of the
average air temperature of sampling day on the occurrence of Campylobacter spp. in broiler
chicken production at slaughterhouses and retail level in Latvia. Poultry samples originated
from the two biggest Latvian broiler slaughterhouses. In all, 240 fresh broiler chicken neck
skins, 240 intact broiler chicken intestines and 240 fresh broiler chicken carcasses were
collected during the year 2010. In total, 68.8% of the intestine samples, 60.8% of the neck
skin samples, and 56.3% of carcasses were positive for Campylobacter spp. with a high
correlation (r>0.65; p<0.05) of air temperature on day of sampling.

KEY WORDS: Campylobacter, temperature, broiler chicken, slaughterhouse, retail.

INTRODUCTION

Campylobacteriosis in humans is caused by thermophilic Campylobacter spp., and from
all Campylobacter species C. jejuni is the most commonly reported bacterial cause of human
intestinal infections in European Union (EU). On average, 48.6 confirmed campylobacteriosis
cases per 100,000 EU inhabitants were reported in 2010 (EFSA, 2012).

Thermophilic Campylobacter are thin, spirally curved, Gram-negative rods with a
characteristic corkscrew-like darting motility. Compared to other food-borne bacterial
pathogens, Campylobacter are more fragile and require microaerobic conditions for
multiplication (Park, 2002).

The most important source of these bacteria is related to poultry meat; therefore, the
control of Campylobacter in poultry meat is a major public health strategy for the prevention
of human campylobacteriosis (Friedman et al., 2004).

Poultry is usually exposed to the Campylobacter first at the farm level, and it is directly
related to the insufficient biosecurity measures on and around the poultry farm (Newell &
Fearnley, 2003; Ellis-lversen et al., 2009). At the slaughterhouse level, the cross-
contamination of the chicken carcasses has been observed at scalding, evisceration, and water
chilling stages following by the transmission of the Campylobacter contamination to the retail
level (Hue et al., 2010; Jacobs-Reitsma, 2000). Studies done in Estonia and Lithuania showed
different seasonal variations of Campylobacter occurrence, the highest occurrence being in
winter and spring months in Lithuania and in summer and early autumn in Estonia (Pieskus,
Butrimaite-Ambrazeviciene & Kazeniauskas, 2008; Meremée et al., 2010).

The aim of the present study was to determine the effect of the air temperature of
sampling day on the occurrence of Campylobacter spp. in broiler chicken production at
slaughterhouse and retail level in Latvia.
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MATERIAL AND METHODS

In total, 240 fresh broiler chicken neck skins, 240 whole broiler chicken intact intestines
and 240 fresh broiler chicken carcasses were collected during the year 2010. All the samples
were collected monthly at 5pm +1h. Every month 10 broiler chicken neck skin samples and
10 intact intestines were collected at a random basis from each of two investigated broiler
chicken meat company slaughterhouses. These companies produce more than 75% of all
commercial broilers in Latvia and are situated 35km and 40 km in a straight line from city
Jelgava (Latvia), where broiler chicken carcass samples were collected. The air temperature
of sampling day at 5 pm in Jelgava was recorded according to the data provided by VSIA
»Latvijas Vides, geologijas un meteorologijas centrs.”

Ten intact broiler chicken intestines were taken at the time of evisceration and placed in a
single sterile plastic bag for transportation. The neck skin samples were taken and placed
separately in sterile plastic bags. Intestine samples and neck skin samples were collected at
the same day and were part of the same slaughter batch. In addition, every month 10 fresh
broiler chicken carcasses from the production of the same broiler meat producers were
collected at two supermarkets in Jelgava. Carcass samples were collected on the same day as
the sampling in slaughterhouses was performed, but they did not represent the same slaughter
batch as the intestine samples and neck skin samples. All the samples were transported to the
laboratory after being placed in a portable cooler at a temperature 4 - 6 °C and
microbiological analyses were carried out immediately after arrival to the laboratory in
accordance with a good laboratory practice.

Isolation and identification of Campylobacter spp.

In all, 720 Campylobacter analyses were performed: 240 from caecal material, 240 neck
skin and 240 from broiler chicken carcasses.

The isolation of Campylobacter was carried out 2 to 4 hours after sampling in the Food
Hygiene laboratory of the Institute of Food and Environmental Hygiene, Latvian University
of Agriculture (Jelgava, Latvia) by using the instructions of the detection method described by
ISO 10272-1:2006. Ten grams of the neck skin material and 10 grams of the broiler chicken
carcass back skin was aseptically taken and placed into sterile plastic bags for enrichment.
Then plastic bags were filled with 90 ml of sterile Bolton broth (Oxoid; Basingstoke,
Hampshire, UK), and the samples were processed for one minute in a stomacher, and
incubated under microaerobic conditions at 37 °C from 4 h to 6 h, followed by 44 + 4 h at
temperature 41.5 °C. After enrichment, 10 ul of the enrichment broth was plated on mCCDA
agar (Oxoid; Basingstoke, Hampshire, England), and incubated for 48 h at 42 + 0.5 °C under
microaerobic conditions. Typical Campylobacter colonies on mCCDA plates were streaked
on Columbia blood agar (Oxoid) plates, which were incubated for 24 h at 41.5°C in
microaerobic conditions using anaerobic jars and CampyGen™ reagents (Oxoid). Caecal
contents was analyzed by direct plating of 10 ug of the caecal contents on mCCDA agar as
described in ISO 10272-1:2006. The bacteria isolated from broiler chicken material that
showed typical growth on mCCDA, were Gram-negative, had corkscrew-like darting motility,
were oxidase positive and did not show growth at 41.5 °C in aerobic conditions, and growth at
25 °C in microaerobic conditions, were considered as thermophilic Campylobacter spp.
Statistical analysis

All individual results were recorded using MS Excel 2010 software (Microsoft
Corporation, Redmond, Wash.), and statistical analysis was performed with the Statistical
Package R in order to determine correlation and statistical significance at 95% and 99% level
between the prevalence of the Campylobacter positive samples and sampling day air
temperature by using Pearson correlation test.
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RESULTS AND DISCUSSION

In total, 68.8% of the intestine samples, 60.8% of the neck skin samples and 56.3% of
carcasses were positive for Campylobacter spp. The highest occurrence (83.3%) of
Campylobacter positive samples was observed in August and June. Additionally, the effect of
air temperature on occurrence of Campylobacter spp. in broiler chicken fecal and meat
samples was established. Statistical analyses showed a high correlation (r>0.65) between the
air temperature on sampling day at 5 pm and occurrence of Campylobacter spp. in broiler
chicken samples. The highest correlation was observed in fecal samples (r=0.75; p<0.005).
Campylobacter occurrence in the neck skin samples showed lower correlation (r=0.66;
p<0.01). The lowest correlation was stated in carcass samples (r=0.65; p<0.05). The current
study found that thermophilic Campylobacter spp. could be isolated when the air temperature
of the sampling day was 10 to 18°C (Figure 1.).
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Figure 1. Occurrence of Campylobacter positive samples and air temperature of sampling
day

Both for fecal samples and neck skin samples, the highest occurrence of Campylobacter
positive samples was observed in spring, summer and autumn months, with significantly
(p>0.05) lower incidence in winter when the air temperature was the lowest (Figure 1). In
temperate climate zones, the highest occurrence of Campylobacter contamination is usually
observed during the warm months of the year, when the highest number of
campylobacteriosis cases in humans is registered (Friedman et al., 2000; EFSA, 2012; EFSA,
2011; EFSA, 2009).
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Slight seasonal differences can be noticed when comparing the Campylobacter
occurrence data in broiler carcasses in Latvia with the occurrence of Campylobacter on
carcasses and meat samples in Estonia. In Estonia, the highest proportion of positive samples
was determined in June, July and August as well as in the Nordic countries such as Sweden,
Finland, Denmark and Norway (Roasto et al., 2005; Rautelin and Hé&nninen, 2000;
Wingstrand et al., 2006). Meanwhile, Campylobacter was found all year round without
significant seasonal variations from the meat that was imported into Estonia and was
commercially available in the market in Tartu (Roasto et al., 2005). The seasonal variation of
the Campylobacter occurrence in Latvia as well as in other temperate climate zone countries
can be explained by the air temperature differences of the seasons and the specific
characteristics of Campylobacter to remain viable in products and poultry housings. Viability
of Campylobacter directly depends on the air temperature, as Norwegian and Icelandic studies
had found that air temperature higher than 6 °C in Norway, or 4 °C in Iceland, affected
significantly the increase of the occurrence of Campylobacter on broiler chicken farms and in
the slaughterhouse (Jonsson et al., 2012, Guerin et al., 2008). Correlation between the air
temperature and the occurrence of Campylobacter spp. on carcass samples was weaker and
the exact reasons are not known. Probably it can be related to different slaughter hygiene
aspects.

CONCLUSION

The present study detected high correlation (r>0.65) between the air temperature on
sampling day and the occurrence of Campylobacter spp. in broiler chicken samples at
slaughterhouse and retail level in Latvia.
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ABSTRACT

The aim of the study was to investigate the influence of feed components containing w-fatty
acids on the boars testosterone (T) and oesteradiol-17 beta (E) concentration of blood in the
sexual hormone activity reduced period (April- June) and the influence of one hour
transportation on the boars’ sexual hormones concentration of blood. The experiment was
performed with 10 boars in the company of artificial insemination. In the identical dates of
2010 and 2011 serum samples were analyzed for: T, E, total cholesterol, HDLH and LDLH
and quality of boars’ ejaculate. There were positive effect of omega fatty acids on boars’
serum T, E and HDLH concentration and negative influence on the total cholesterol and
LDLH levels. One hour quiet transportation promotes for a short period a significant (p<0.05)
elevation of serum T end E for pen kept boars’.

KEY WORDS: boar, testosterone, transportation stress, m-fatty acids.

INTRODUCTION

Testosterone (T) is a steroid hormone from the androgen group. In mammals, T is
primarily secreted in the testicles of males, although small amounts are also secreted by the
cortex of adrenal glands. It is the principal male sex hormone and an anabolic steroid.
Androgen hormones play an important role in reproduction functions (development of male
secondary sex characteristics), stress and inflammatory responses, behavior and some
metabolic processes, e.g. activate DNA for protein synthesis in muscles (Zitzmann,
Nieschlag, 2001).

The Leydig cells in the interstitial tissue of testis are synthesis T from cholesterol (mostly
from the high density lipoprotein cholesterol - HDLH). Biologically, T is largely bound to
plasma proteins, only 1 - 2 % being free, 40 - 50% being loosely bound to albumin, and 50-
60% being specifically and strongly bound to the sex hormones-binding globulins (SHBG).
Serum free T and albumin- bound testosterone represent the fractions readily available for
biological action (Joshi, Parle, 2006).

Environmental and feeding factors are affecting T levels of boars. Seasonal variations
affect levels of testicular steroids- T decreases when day length increases. T levels have been
higher for higher range and heavier entire male pigs, too (Giersing et al., 2000; Zamaraskaia,
2004). Feeding low protein diets, especially when energy intake is also reduced, has been
shown to significantly reduced boar interest in mounting a dummy sow. Breeding
performance is reduced due to decreased level of the hormone oestradiol-17beta in blood (E)
(Louis et al., 1994).

Comparing total serum T levels in omnivorous man and those on a vegetarian diet
showed no differences, but in the latter group there were significantly higher levels of SHBG,
leading to a decreased levels of bioavailable T. The kind of diet mostly influences the fraction
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of bioavailable T, but not the total level of this hormone (160 - 165). T concentrations had a
persistent positive association with HDLH (t = 3.5; p< 0.001) (Heller et al., 1983).

Omega-3 (polyunsaturated) fatty acids include linolenic, eicosapentaenoic (EPA), and
docosahexaenoic (DHA) fatty acids. Pig spermatozoa contain large amount of DHA,
suggesting that DHA is most likely an essential component for optimal boar fertility (Reese,
2003). The inclusion of omega-3 fatty acids via fish oil in the diet of boars for 6 - 12 weeks
indicate that DHA concentration in spermatozoa can be increased with dietary fish oil
supplementation (Paulenz et al., 1999; Rooke, Speake, 2001). Corn-soybean meal diets
contain very little omega-3 fatty acids. Linseed and canola are excellent sources of linolenic
acid, while fish oils are the only dietary sources of EPA and DHA (Reese, 2003).

Depending on the kind of stressors (positive or negative), the stress release can have an
elevating or reducing effect on the androgen level in blood (Zitzmann, Nieschlag, 2001).
Strength training for men can have an acute effect on endocrine functions. Measurements
immediately and 5 minutes post-exercise show an age dependent increase in T levels
(Kraemer et al., 1992). Studies have reported negative relationships of resting T levels and
certain stress hormones (i.e., cortisol and prolactin) in humans - endurance-trained males
(Key et al., 1990). But there is significantly (p<0.05) elevated T and cortisol level at 30
minutes resting period after endurance-trained males (Daly et al., 2005).

Serum T levels are influenced by conditions which are partly due to control by the
hormone itself, but are also affected by conditions which are beyond individual or hormonal
control (Zitzmann, Nieschlag, 2001).

The aim of our study was to investigate: 1) the influence of food components containing
o-fatty acids on the boars T and E concentration of blood in the sexual hormone activity
reduced period (April- June); 2) the influence of one hour transportation on the boars’ T and E
concentration of blood.

MATERIAL AND METHODS

The study was carried out in the company of artificial insemination in two parts: 1) in
2010 and 2011, nutrition of breeding boars was changed: there were included food
components containing m-fatty acids for the improvement of the boars breeding ability; 2) in
May 2012, breeding boars were transported to the new facilities for 60 kilometers.

In the first part of experiment, 10 boars venous blood samples were obtained for
detection of serum cholesterol fractions, T and E levels in identical periods of the year 2010
and 2011: at 8:30 a.m. on April 12, April 29, May 25 (one more time on 30.06.2010). Until
25.05.2010, boars received 3 kg barley meal, 220 g feed additives (50% protein), 100 g
minerals and vitamins. At this time, a reduction tendency of boars ejaculate volume,
concentration of spermatozoa, testosterone and oestradiol-17beta level (p>0.05) were
detected. Since 25.05.2010, 20 ml linseed oil and 250 g linseed cake had been added to the
feed ration. In 2011, the boars ration all the time contained: 1.9 kg barley meal, 0.6 kg wheat
meal, 0.1 kg corn meal, 0.3 kg soy cake, 20 ml fish oil, 60 g fish meal, 100 g minerals and
vitamins. At this time boars’ ejaculate volume, concentration and activity of spermatozoa was
also analyzed.

In the second part of the study (in the year 2011) five boars venous blood samples were
obtained three times for detection of cholesterol fractions, T and E beta concentration: first
time - on May 2 (just before transportation); second time - on May 5 (3 days after
transportation) and third time - on May 11 (9 days after transportation).

All data were statistically analyzed by SPSS 11.5.
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RESULTS AND DISCUSSION

In previous years studies were detected seasonal reduction of T and E levels in serum of
breeding boars. In the period 21.03.2011 - 12.04.2011 T fell from 4.67 £ 1.83 ng/ml to 3.12 £
1.37 ng/ml (p<0.05). On 25.05.2010, for improvement breeding ability in feed ration of boars
were included linseed oil and cake for 35 days. In result, an increase in the serum testosterone
and estradiol-17beta concentration (p=0.07) was recognized (Figure 1 and 2), and
insignificant improvement of ejaculate volume and reduction of concentration of spermatozoa
was also detected. It means that linseed cake and oil additives can improve levels of boars’
sex hormones at seasonal depression of breeding ability.

In 2011, the nutrition of boars was altered with adding more o-fatty acids containing feed
components (fish oil and meal, corn meal and soy cake) which caused similar and more
notable differences in T and E levels of boars compared to that of the year 2010, especially on
April 12 and May 25, 2011, when differences were significant (P<0.05) (Figure 1). T level
was 1.83 + 1.32 ng/ml and E was 85.7 + 44.45 pg/ml on 12.04.2010. T was 3.12 £+ 1.37 ng/ml
and E was 131.0 £ 47.86 pg/ml on 12.04.2011. T concentration was 0.89 + 0.56 ng/ml and E
was 84.7 = 23.94 pg/ml on 25.05.2010. T level was 2.95 + 2.15 ng/ml and E was 165.5+76.18
pg/ml on 25.05.2011. The reduction of mean T concentration on 29.04.2011 could be
associated with restriction of high energetically nutrients in ration preparing boars for
transportation to the new facilities on 02.05.2011. At the same time, the concentration of E
did not fell.
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Figure 1. Dynamics of serum testosterone and oestradiol-17beta concentration of the
breeding boars in 2010 and 2011.

In boars, fed like vegetarians, have not animal originating proteins. This could be a
reason why all boars have the total cholesterol level below serum biochemical references
range (2.1 - 3.5 mmol/l) (Cynthia, Scott, 2005). The total cholesterol concentration of serum
in experimental boars range from 0.77 to 1.83 mmol/l. In 2011, levels of blood total
cholesterol were insignificantly lower, but concentration of HDLH - insignificantly (p>0.05)
higher than in 2010. On 25.05.2011., was recognized significantly (p<0.001) lower
concentration of blood low density lipoprotein cholesterol (LDLH) than one year before,
without feed additives of omega fatty acids in the ration of boars. There were established low
positive correlation between HDLH and total testosterone concentration (r=0.31; p<0.05). It
means that feeding fish oil and meal, corn meal and soy cake lowered the total cholesterol
concentration and gave higher HDLH level than feeding linseed products alone. Synthesis of
boars’ sex hormones depends more on the concentration of HDLH not on the total cholesterol
of serum. These results are similar with investigations of R.F. Heller (1983).

Three days after one hour quiet transportation of boars to the new facilities (on
05.05.2011) we established a significant (p<0.05) elevation of serum T level (from 1.45 £
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0.70 ng/ml to 4.99 + 3.70 ng/ml) and E concentration (from 120.6 + 58.76 pg/ml to 254.8 +
108.49 pg/ml), with a following a significant reduction (p<0.05) one week later, respectively,
T level was 2.83 £1 .52 ng/ml and E concentration was 161.4 £ 92.52 pg/ml (Figure 2). The
reason might be the influence of positive stressors to physiological processes of boars. They
did not have possibilities to move out of the pen in the old pigsty. At the time of
transportation they had moderate physical exercises which improved metabolism and
synthesis of boars’ sex hormones. After arrival, they did not have any more possibilities to
take a walk, and the serum T level decreased again. Ration of boars was identical as in old
facilities. It is essential to provide regular walking every day for support of boars breeding
ability.
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Figure 2. The transportation stress induced dynamics of serum testosterone and
oestradiol-17beta concentration of the breeding boars in 02-11 May, 2011.

CONCLUSIONS

1. Feed additives containing omega fatty acids improve boars testosterone and oestradiol-17
beta levels of serum in the seasonal sexual hormone activity reduced period.

2. One hour transportation significantly (p<0.05) elevates the serum testosterone and
oestradiol-17beta levels of boars due to deficiency of regular physical exercises (like
walking) in the previous pigsty.
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ABSTRACT

In order to obtain high-quality game meat, it is very important to observe strict deer farming
and process and meat obtaining conditions. Microbiological control of meat is an important
factor to provide harmlessness of food. The aim of the study was identification of the
microbial contamination level of meat of wild roe-deer (Capreolus capreolus) and farmed
red-deer (Cervus elaphus) over the storage period at different temperature regimes. Increased
storage time of fresh meat of roe deer (Capreolus capreolus) and captive red deer (Cervus
elaphus) also increases total colony count (TCC) and the number of Enterobacteriaceae at all
storage temperature regimes. Ratio of the numbers of Enterobacteriaceae and count of
mesophilic aerobic and facultative anaerobic bacteriae was constant in all storage period of
meat of both animal species, and the numbers of Enterobacteriaceae composes 60% of total
bacterial count.When storing fresh meat of captive deer (Cervus elaphus) and wild animals at
a temperature of +4 °C +8 °C +20 °C microorganisms of Enterobacteriaceae species
predominate. Increase in TCC count in roe meat during storage was slower than in deer meat;
however growth rate of Enterobacteriaceae was higher than in deer meat except a storage
regime at +20 °C, when growth rate of Enterobacteriaceae was higher in roe meat comparing
with deer meat at +20 °C. Our investigations were revealed significant mean of hygiene in
hunting process and storage period.

KEY WORDS: venison, microbiological pollution.

IEVADS

Netradicionala lauksaimniecibas nozare — briezkopiba, no kuras iegiist medijumu galu un
citus produktus, milsu valstT strauju attistibu ieguvusi pedgja gadu desmita. Nemot véra, ka
medibu process sastav no dzivnieka noSauSanas ar sekojoSu noSauta dzivnieka turpmako
apstradi, aktuali ir higi€nas jautajumi labas medibu prakses nodroSinasanai. Tapéc LLU
,,Biotehnologijas un veterinarmedicinas zinatniskais institats” ,,Sigra” veic pétijumus drosas
un veseligas medijamo un nebrivé audzg€jamo dzivnieku galas augstas kvalitates
nodrosinasanai. Saja izpétes darba stirnu (Capreolus capreolus) un staltbriezu (Cervus
elaphus) galas paraugos tika pétits mezofili aerobie un fakultativi anaerobie mikroorganismi
(MAFAM) un Enterobacteriaceae dzimtas mikroorganismu piesarnojums. Lidz §im saméra
maz ir veikti pétijumi par medijumu galas higiénisko stavokli un mikrobialo piesarpojumu, ta
spektru un piesarpojuma pakapi (Paulsen, Winkelmayer, 2004; Gill, 2007; Atanassova et al.,
2008; Daszkiewicz et al.,2009; Garcia-Ruiz et al., 2010; Membré et al., 2011; Hofbauer,
Smulders, 2011).
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Darba meérkis bija noskaidrot un izveértét stirnu un nebrivé audzéjamo staltbriezu galas
mikrobiala piesarnojuma pakapi, kas giita medibu procesa un galas uzglabasanas laika
dazados temperatiiras reZimos.

Darba uzdevumi.

1. Noteikt stirnu un staltbriezu liemenu virsmas un galas mikrobiologiska piesarnojuma
pakapi un mikroorganismu vairo$anas dinamiku galas uzglabaSanas laika dazadas
temperaturas;

2. Veikt stirnu un staltbriezu medijumu galas ieguves procesa iespéjama mikrobiologiska
piesarnojuma veidojoso mikroorganismu identifikaciju.

MATERIALS UN METODIKA

Medibu sezona laika perioda no 2009. gada oktobra lidz 2011. gada janvarim tika iegtti
110 medijamo dzivnieku galas paraugi: t.sk. 30 stirnu (Capreolus capreolus) galas paraugi, un
80 nebrive audzetu staltbriezu (Cervus elaphus) galas paraugi.

Savvalas medijamie dzivnieki stirnas tika mediti dzingju medibas dazados medibu
kolektivos, bet nebrivé audzétie dzivnieki tika noSauti speciali paredz&éta aploka briezu
audz&Sanas saimniecibas. Vairuma gadijumu medibas ilga vairak neka tris stundas. Pec
dzivnieku noSauSanas 15-20 minidsSu laika veikta kautkermenu evesceracija. Péc medibu
beigam visus nosautos dzivniekus nogadaja galas parstrades uznémuma. Mikrobiologiskajam
analiz€ém paredzetie paraugi tika nopgemti, ieverojot standartu LVS ISO17604:2005 ,,Partikas
un dzivnieku baribas mikrobiologija”.

Paraugu sagatavosana mikrobiologiskai testéSanai tika veikta saskana ar standarta LVS
EN 1SO 6887 - 2:2004 punkta 9.2.3 noteikumiem.

Lai izvertétu liemenu mikroorganismu piesarnojumu uzglabasanas procesa, paraugi tika
aseptiski sadaltti trijas dalas, kurus uzglabajam atskirigas temperatiiras: +4 °C, +8 °C un +20
°C un attiecigi 12, 24, 48, 72, 96, 120, 144 un 168 stundas jeb 7 diennaktis.

Mikrobiologiski galas paraugiem vienlaicigi tika noteikts sakotn&jais mezofili aecrobo un
fakultativi anaerobo mikroorganismu (MAFAM) un Enterobacteriaceae dzimtas
mikroorganismu skaits.

Datu interpretacijai izmantotas vienfaktoru un divfaktoru dispersijas analize (ANOVA),
un veikta So datu korelacija. Medijumu galas mikrobiologiskais piesarnojums raksturots ar
vairakam pazimém — MAFAM un Enterobacteriaceae dzimtas mikroorganismu izmekl&jumu
rezultatiem.

REZULTATI UN DISKUSIJA

Analizgjot stirnu un staltbriezu medifjumu galas paraugus pirms to ievietoSanas
atdzes€Sanas kamera, tika konstatéts ievérojams galas virsmas mikrobialais piesarnojums:
baktériju kvv g™ kopskaita lg stirnu galai bija 3.46, bet staltbriezu galai — 4.13; savukart
enterobaktériju kvv g kopskaita g — attiecigi 2.64 un 3.86. legitie rezultati paradija, ka
stirnu un briezu galas mikrobialais piesarnojums uzglabasanas laika parsniedza nekaitiguma
kritériju robezvertibu. — 5x10° kvv g (Ig 6.3) (Komisijas Regula (EK) Nr. 2073/2005).

Salidzinot MAFAM mikroorganismu kopskaitu stirnu gala péc 168 stundu uzglabasanas
pie +4 °C ar +8 °C, mikroorganismu kopskaits palielinas 0.8 reizes, savukart,
Enterobacteriaceae dzimtas mikroorganismu skaits 1.5 reizes. Stirnu galas uzglabasana pie
+20 °C tika salidzinata péc 12 stundam un péc 48 stundam, jo turpmako uzglabaSanu
partrauca pusanas process, attistoties Streptococcus pyogenes, Proteus vulgaris, Clostridium
perfringens, Clostridium sporogenes, Clostridium bifermentans, Clostridium putrificus,
Clostridium anaerobius. Stirnu galai MAFAM mikroorganismu kopskaits, +20 °C péc 48
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stundu uzglabasanas, salidzinot ar 12 stundu uzglabaSanu, palielinas 1.3 reizes, savukart
Enterobacteriaceae dzimtas mikroorganismu skaits - 1.4 reizes.

Salidzinot MAFAM mikroorganismu kopskaitu staltbriezu gala péc 168 stundu
uzglabasanas pie +4 °C ar +8 °C, mikroorganismu kopskaits palielinas 1.4 reizes, savukart,
Enterobacteriaceae dzimtas mikroorganismu skaits - 1.3 reizes.

Staltbriezu galai MAFAM mikroorganismu kopskaits, salidzinot pie +20 °C péc 12
stundu uzglabasanas ar péc 48 stundu uzglabaSanas palielinas 1.2 reizes, savukart
Enterobacteriaceae dzimtas mikroorganismu skaits - 1.3 reizes.

Varam secinat, ka uzglabajot galas paraugus attiecigi temperatiras +4 °C , +8 °C
MAFAM vairojas atrak staltbriezu gala, bet Enterobacteriaceae dzimtas mikroorganismi
atrodami vairak stirnu gala. Uzglabajot pie +20 °C stirnu un staltbriezu galu, 48 stundas ( kas
ir kritiskais laiks), sakas izteikts medijumu galas ptisanas process. Pec 48 stundu uzglabasanas
stirnu gala MAFAM un Enterobacteriaceae dzimtas mikroorganismu skaits ir Siem raditajiem
lielaks ir salidzinot ar staltbriezu galu.

Identificgjot Enterobacteriaceae dzimtas baktérijas sugu limeni, konstatéjam, ka
visbiezak medijumu galu kontamingja Citrobacter freundii, Enterobacter cloacae,
Escherichia coli, Escherichia freundii, Escherichia vulneri, Hafnia alvei, Klebsiella
pneumoniae; Kluyvera cryocrescens, LNGNB* un Pantoea agglomerans.

Stirnu galas paraugos visbiezak tika konstatéti MAFAM no kuriem Enterobacteriaceae
dzimtas mikroorganismi bija Citrobacter freundii; Enterobacter cloacae; Escherichia
freundii; Escherichia vulneri; Hafnia alvei; Klebsiella pneumoniae; LNGNB; Pantoea
agglomerans (skat. 1. att.).

M+ 20°C, " +8°C, W +4°C

1. att€ls. Stirnu galas paraugos biezak konstatétie mikroorganismi un to daudzums Ig,
kvv g * dazados temperatiiras rezimos (+4 °C, +8 °C un +20 °C)
Figure 1. The most identificated microorganisms in roe deer meat samples and its count

in Ig / cfu g™ under different temperature conditions (+4 °C, +8 °C and +20 °C)
LNGNB* pie §is bakteriju grupas pieder sekojosas gintis: Alcaligenes, Acinetobacter, Providencia,
Edwardsiella, Erwinia, Proteus u.c.
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Izveértéjot iegiitos datus par stirnu gala iesp&jamo visaugstako mikroorganismu
piesarnojumu ar Enterobacteriaceae dzimtas mikroorganismiem, +4 °C konstat§jam
Escherichia vulneri — kvv skaita Ig — 2.88 g, +8 °C Citrobacter freundii — kvv skaita lg 3.46
g, Hafnia alvei — kvv skaita Ig 3.49 g*, LNGNB — kvv skaita Ig 3.47 g™ +20 °C Escherichia
vulneri — kvv skaita Ig 5.65 g*. Visos iepriek§ mingtos temperatiiras rezimos vismazako
piesarnojumu noveérojam ar Enterobacteriaceae dzimtas, Klebsiella pneumoniae sugas
mikroorganismiem.

Staltbriezu galas paraugos visbiezak tika konstatéti MAFAM no kuriem
Enterobacteriaceae dzimtas mikroorganismi Enterobacter cloacae; Escherichia freundii;
Escherichia coli; Hafnia alvei; Klebsiella pneumoniae; Kluyvera cryocrescens; LNGNB;
Pantoea agglomerans (skatit 2. att¢la).

8.00 -
7.00 -
6.00 -
5.00 - —
400 -
3.00 -
2.00 -
1.00 -
0.00 -

Ig kvvv g-!

M+ 20°C, I +8°C, W +4°C

2. attels. StaltbrieZu galas paraugos bieZak konstatetie mikroorganismi un to daudzums
lg, kvv g™ dazados temperatiiras rezimos (+4 °C, +8 °C un +20 °C)

Figure 2. The most identificated microorganisms in red deer meat samples and its count
in Ig / cfu g™* under different temperature conditions (+4 °C, +8 °C and +20 °C)

Izvertgjot iegiitos datus par staltbriezu gala iespgjamo mikroorganismu visaugstako
piesarnojumu ar Enterobacteriaceae dzimtas mikroorganismiem, konstatéjam, ka ta ir pie
izolata +4 °C Kluyvera cryocrescens ar kvv skaita lg — 4.61 g™, +8 °C Kluyvera cryocrescens
—ar kvv ar skaita Ig — 5.87 g™ un +20 °C Enterobacter cloacae — kur kvv skaita Ig ir 5.65 g™*.
Viszemako Enterobacteriaceae dzimtas mikroorganismiu piesarnojumu konstatéjam visos
ieprick§ minétos temperatiiras rezimos. Klebsiella pneumoniae dzimtas mikroorganismu
piesarnojums staltbriezu gala bija lidzigs ka stirnu galas piesarnojuma gadijumos.

Varam secinat, ka medibu galas mikrobialais piesarnojums atkarigs no temperatiiras
reZima un galas uzglabasanas ilguma. Divfaktoru dispersiju analize apstiprina, ka
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mikroorganismu sugas biutiski neietekmé medijumu galas piesarpojumu, jo starp tiem ir
noveérojama pozitiva korelacija, bet piesarnojumu intensitaté ir atSkiribas starp temperattiru
reZimiem un uzglabasanas laikiem.

Petjuma rezultati pieradija noteiktu likumsakaribu: pieaugot medijumu galas
uzglabasanas temperatiirai un uzglabasanas laikam, abu dzivnieku sugu galas paraugos biitiski
picaug MAFAM kopgjais un Enterobacteriaceae dzimtas mikroorganismu skaits (p<0.005).
Izvertejot abu dzivnieku sugu galas paraugu uzglabasanu +4 °C temperatiira, ar1 tika kontatéts
strauj§ min€to mikroorganismu skaita pieaugums. Pe&tjjumos tika pieradits, ka
mikroorganismu skaita savairoSanas atkariga ka no temperatiiras rezima, ta ari no
uzglabasanas laika, ko apstiprindja divfaktoru dispersiju analize, bet dzivnieku suga nav
noteicoSais riska faktors (p < 0.05). Iesp&jams, viens no c€loniem ir saistits ar gremosanas
trakta traum&Sanu evisceracijas laika, ko ietekm&ja nepietickama mednieku vai kautuves
stradnieku kvalifikacija. Literatura ir norades (Gill, 2007), ka galas kvalitates nodroSinasana
butiska nozime ir laika period, no dzivnieka noSausanas Iidz bridim, kad ta liemenis tiek
ievietots atdzes€Sanas kamera. Donnison un Ross, (2004), Lawrie un Ledward, (2006) norada,
ka jau dazu stundu laika pec liemena apstrades sakas svaigas galas bojasanas process —
mikroorganismu skaits uz galas virsmas strauji palielinas. ST procesa rezultata gala klast
vizuali nepievilciga — izmainas tas krasa un 1sa laika gala kluist bistama patérétajam.

Daudzu autoru veiktie pétijumi apstiprina misu gitas atzinas, ka medijumu galas
piesarnotiba sakas jau medibu procesa un medijumu higi€na un noSauto dzivnieku galas
kvalitate ir atkarigas no mednieka prasmes, attiecksmes un trapijuma precizitates. Liela nozime
ir ar1 dzivnieka veselibas stavoklim pirms noSauSanas. Labas kvalitates medijumu galu var
iegt tikai tad, ja stingri tiek ievérotas higi€nas prasibas: noteikumi medijuma transporté$anai
un liemena apstrades procesam, ka arm minimalais laiks no medijuma apstrades lidz liemena
atdzes€Sanai un talakai parstradei (Atanassova et al., 2008; Garcia-Ruiz et al., 2010; Membreé
et al., 2011; Hofbauer, Smulders, 2011). Ka atzimé  Wiklund et al., (2002;) Paulsen,
Winkelmayer, (2004;) Atanassova et al., (2008), svarigi ir kontrolét, lai dzivnieks, kas
ievainots védera, tiktu noSauts atrak un nenotiktu muskulatiiras piesarnoSanas ar zarnu
mikrofloru. NodroSinot galas kvalitati, nozimigs ir ari galas nogatavinaSanas process.
Nepietiekamas medijumu galas nogatavinaSanas rezultata tai ir augsti dzivnieka organisma
vielu mainas nelabveligi atliekvielu raditaji. Apstakli galas izturéSanas laika var paatrinat
peécnaves metabolisma procesus liemena muskulatura.

Mgs savos pétijumos noveérojam: ja medijumi ir vajas miesas uzbiives, tad muskulatiira
veérojamas krasas izmainas, un noveéro piesarnpojumu veédera dobuma organos, tad parasti par
céloni tam ir MAFAM un Enterobacteriaceae dzimtas mikroorganismu vidgjais piesarnpojums
ir augsts, §is noverojums sakrit ar Paulsen un Winkelmayer, (2004). P&tijuma laika par biitisku
faktoru tika uzskatits, ka mikroorganismi ietekmé& galas piesarnojumu pie medijumu
atSauSanas un gremoSanas trakta evasceracijas procesa. To novéro tad, ja netiek pienacigi
izvertets laika periods no medijumu iegiiSanas Iidz atdzes€Sanai, ka ar1 temperatiiras reZims
Iidz medijums nonak atdzes€Sanas kamera. Misu pétijumi pieradija, ka nepiecieSama
nepartraukta atdzes€Sanas k&de, ko atzZime art Paulsen un Winkelmayer, (2004), Deutz et al.,
(2006). Atdzes€Sanas telpas nepiecieSama atbilstoSa ventilacija, lai efektivak mazinatu
mitruma Itmeni medijumu liemenos. Primara ir liemenu apstrades apstakli medijumu galai
Sobrid nav standartiz&ti, sakara ar ko nav rodama mikrobiala piesarnojuma normativa baze,
kas biitu steidzigi janodroSina. Miisu pétijumi ir ierosme So robezu noteikSanai. Ja stingri tiek
ieverota labas higi€énas prakses lg kvv / cm®ir 3 — 5, lai gan noradits literatiiras avotos ir
pielauts 7 — 8 Ig kvv / cm?. Enterobacteriaceae dzimtas mikroorganismi pie labas higignas
prakses neparsniedz 1.5 — 2.5 g kvv / cm?, bet neievérojot primaro apstradi §is raditajs var
sashiegt 5 — 6 Ig kvv / cm? (Atanassova et al., 2008; Hofbauer, Smulders, 2011).
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SECINAJUMI

1.

Ievérojams medijumu liemena virsmas un galas mikrobialais piesarnojums tika
konstatéts medijumu galas paraugos péc dzivnieka noSauSanas un pirms to ievietoSanas
atdzes@Sanas kamera.

Picaugot medijumu galas uzglabasanas temperatiirai un laikam, abu dzivnieku sugu galas
paraugos attiecigi picauga MAFAM kop&jais un Enterobacteriaceae dzimtas
mikroorganismu skaits, (p<0.005).

Uzglabajot stirnu un nebrivé audz&jamo staltbriezu (Cervus elaphus) galu +4 °C, +8 °C
un +20 °C temperatiira, taja domingja 60% Enterobacteriaceae dzimtas mikroorganismi.
Galas uzglabasanas laika MAFAM skaita palielinaSanas stirnu gala bija lénaka neka
staltbriezu gala, bet enterobakt@riju augSanas atrums — straujaks neka briezu gala, iznemot
+20 °C uzglabasanas temperatiiru, kad enterobaktériju augsSanas atrums stirnu gala bija
straujaks neka staltbriezu gala.
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ABSTRACT

There has been a rapid awareness about multiresistant pathogens in the past 10 years and
some bacteria are now resistant to most antimicrobial agents used in veterinary practice.
Occurrence of multiresistant bacteria in milk from both dairy cows with high somatic cell
count and clinical mastitis were analyzed. Multiple resistance of bacteria isolated from milk
depends on bacteria species and is more prominent for coagulase negative staphylococci and
Streptococcus agalactiae.

KEY WORDS: mastitis, antibiotic resistance, dairy cow.

INTRODUCTION

There has been a rapid awareness about multiresistant pathogens in the past 10 years and
some bacteria are now resistant to most antimicrobial agents used in veterinary practice.
According to knowledge the bacteria rapidly develop resistance to antibiotics if they are used
at subterapeutic level or short treatment episodes. Mastitis due to often spread and its
treatment undertakes considerable part of all antibiotic amount used in dairy cows, therefore
bacteria found in milk could be important source which spreads multiresistant bacteria into
dairy products, food chain and environment as well (Chaslus-Dancla, 2000).

Clear species-related differences in the percentage of antibiotic resistance were found, but
they did not differ significantly between isolates from cows kept on organic and conventional
farms (Roesch, 2006), except for Streptococcus uberis, which exhibited significantly more
single resistances (compared with no resistance) when isolated from cows kept on organic
farms (6/10 isolates) than on conventional farms (0/5 isolates). Different percentages were
found (not statistically significant) in resistance to ceftiofur, erythromycin, clindamycin,
enrofloxacin, chloramphenicol, penicillin, oxacillin, gentamicin, tetracycline, and
quinupristin-dalfopristin, but, importantly, none of the strains was resistant to amoxicillin-
clavulanic acid or vancomycin. Multidrug resistance was rarely encountered. The frequency
of antibiotic resistance in organic farms, in which the use of antibiotics must be very
restricted, was not different from conventional farms, and was contrary to expectation. The
antibiotic resistance status needs to be monitored in organic farms.

The aim of study was to test antimicrobial resistance of mastitis pathogens during years
2008...2010 and find out risks of concern in the future.

MATERIAL AND METHODS

There were performed udder health check visits at 36 dairy farms in Latvia regions,
namely, Bauska, Daugavpils, Dobele, Jelgava, Jekabpils, Kraslava, Kuldiga, Ludza, Preili,
Saldus, Tukums and Ventspils, during the period from January 2008 till December 2010.
From the cows with clinical mastitis or high somatic cell count in milk (>400 000 cells ml-1)
and positive reaction with subclinical mastitis test, aseptically quarter milk samples were
taken for bacteriological investigation. Samples were refrigerated and taken to the laboratory
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of herd health and reproduction problem laboratory at the Faculty of Veterinary Medicine in
Jelgava. 10 mkl from each sample were inoculated onto the Columbia blood agar plate with
5% sheep blood. Growth on the plates were evaluated according to Nacional Mastitis Council
methods and recommendations (NMC, 1999). One, most relevant, mastitis pathogens isolated
from every cow was tested on resistance to antimicrobials. Modified Kirby-Bauer disc method
was applied and a set of following antibiotics included Penicillin, Amoxicillin, Cephalexin,
Cefotaxime, Oxitetracycline, Norfloxacin, Amoxicillin with clavulanic acid (BD BBL Sensi-
Disc Antimicrobial Susceptibility Test Discs). Occurrence (%) of resistance against antibiotic
substances were registered. Intermediate susceptibility was registered too. Multiple resistence
against penicillin and other antibiotics were estimated by correlation coefficients calculated
by means of statistical software STATA 9.0.

RESULTS AND DISCUSSION

In total 721 quarter milk samples were cultured from 268 cows. 71 (26.5%) cows did not
show significant infection in neither quarter. Among quarters with significant growth most
commonly isolated bacteria were following Staphylococcus aureus 29%, coagulase negative
staphylococci 43%, Streptococcus agalactiae 14%, Streptococcus uberis 4%, Streptococcus
dysgalactiae 1%, Corinebacterium spp. 6%, Klebsiella spp. 2% and Streptococcus fecalis,
Pseudomona spp., Actinomyces pyogenes, less than 1%.

Resistance investigations of Staphylococcus aureus isolates (n=53) (Figure 1) showed
that more than half of them were resistant to penicillin, closely followed by resistance against
amoxicillin in 48% cases. Resistance against cephalosporins was rather low at 5% level.
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Figure 1. Occurrence (%) of resistant (black column) and intermediately sensitive (white
column) Staphylococcus aureus isolates (n=53) from all mastitis cases in dairy cows.

Less prominent occurrence of resistance against penicillin were observed for coagulase
negative staphylococci (n=57) (Figure 2). Resistance against amoxicillin was different from
resistance against penicillin. However, there were much often expressed resistance against
cephalosporin group antibiotic substances and norfloxacin.
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Figure 2. Occurrence (%) of resistant (black column) and intermediately sensitive (white
column) coagulase negative staphylococci isolates (n=57) from all mastitis cases in dairy
COWS.

Resistance against penicillin highly correlates with resistance to amoxicillin. Only
Streptococcus agalactiae showed high correlation between all beta-lactam structure
antibiotics. Other streptococci showed each very different resistance profile, so not significant
correlations were detected.

According to knowledge the bacteria rapidly develop resistance to antibiotics if they are
used at subterapeutic level or short treatment episodes. Mastitis due to often spread, its
treatment, which is rather short and unspecific prophylaxis in form of dry of cow treatment
undertakes considerable part of all antibiotic amount used in dairy cows, therefore bacteria
found in milk could be important source which spreads multiresistant bacteria into milk
products and environment as well. Our results showed current mastitis pathogen spectra, this
comply with other authors data (Jemeljanovs, Bluzmanis, 1999). Also the level of antibiotic
resistance of Staphylococcus aureus was at the same level as reported in recent studies
(Hendriksen, 2008). According to some authors (Pyorala, 1999), coagulase negative
staphylococci are more resistant to tetracycline, than Staphylococcus aureus. Also their
penicillin resistance is becoming more common.

CONCLUSIONS

1. Resistance of bacteria isolated from milk depends on bacteria species.

2. Multiple resistance is more prominent for coagulase negative staphylococci and
Streptococcus agalactiae.

3. Transfer of resistance characteristics is more evident between contagious mastitis
pathogens, comparing to environmental pathogens.
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ABSTRACT

The dynamics of changes of an increase in the ostrich intestinal weight and length in postnatal
ontogenesis provides a conception of the feed processing possibilities in some intestinal
segments, which, in turn, influences the bird’s general health condition and production yield.
The aim of the research was to find out changes of the small and large intestinal weight and
length growth in ostriches from day 120 to day 360 of life. This investigation included 120,
180, 240, and 360 days old 18 ostriches of both sexes, raised in Latvia. The absolute weight
and length of the small and large intestine were established. The absolute total weight and
length of intestines, the relative weight and length of small and large intestine, and the ratio of
small and large intestinal weight to their length were calculated. The obtained data were
statistically processed using SPSS 20.0 program. In each age group, the mean arithmetic value
and standard error were calculated, and a one-way variance analysis with LSD was used for
comparison of data agreement of age groups. The total intestinal weight of ostriches as well as
the small and large intestinal absolute weight increased significantly from day 120 to day 240
of life (p<0.05), while further to day 360 there were no marked changes. However, the
relative weight of the small and large intestine tended to decrease with ostriches advancing in
age. The ratio of the large intestinal weight to that of the small intestine from day 120 to day
360 of life increased linearly from 2.8 to 3.7. The absolute length of ostrich small and large
intestine increased significantly from day 120 to day 240 of life (p<0.05). The length of small
intestine had a tendency to reduce from 41.8% on day 120 to 36.4% on day 360 of life;
whereas the relative length of large intestine at this stage of age tended to grow from 58.2% to
63.6%. The ratio of the large intestinal length to that of the small intestine increased linearly
from 1.4 on day 120 to 1.75 on day 360 of life. The total length of intestines increased two
times over the research period, but a significant growth was observed from day 120 to day
240 of life (p<0.05).

KEY WORDS: ostrich, growth, intestine, weight, length.

INTRODUCTION

African ostrich (Struthio camelus var. domesticus) is the largest and heaviest flightless
bird in the world. It usually weighs from 63 to 130 kg; sometimes males are especially large
and may reach 155 kg. Ostriches are herbivores, and in the wild, they feed on seeds, twigs of
bushes, fruit, flowers, and rarely insects (Deeming, 1999). In birds, the small intestine is
divided like in mammals, but the margins of the segments are not strictly separated; in
herbivorous birds, the small intestine is longer than that in carnivorous ones. The main
function of the small intestine is to digest and absorb the ingested feed (Whittow, 1999). The
following anatomical peculiarities are observed in ratites: a large and long caecum, which is
doubled and coil, a long colon with sacks and loops (Bezuidenhout, 1986). The large intestine
of an adult ostrich is well developed, and it constitutes the largest part of the total intestinal
weight (McLelland, 1989; Bezuidenhout, Wan Aswegen, 1990; Fowler, 1991; Clench and
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Mathias, 1995; ITopuecky, 2007). In the large intestine, physiologically important processes
of fiber fermentation takes place (Sales, 2006). The small intestine of an adult ostrich is on
average 7.5m, but the large intestine — 16m long (lllanes et al., 2006; Whittow, 1999). In the
world, several investigations have been carried out on the African ostrich intestinal anatomy
in ontogenesis up to 100 days of life as well as in adult ostriches but there is comparatively
little information on the intestinal masometric and morphometric changes at the age from day
100 to the adult bird. In Latvia, research has been carried out on the development of ostrich
chicks’ stomach and small intestine until day 60 of life (Duritis et al., 2010). The current
study continues investigation on the development of ostrich chicks’, raised in Latvia, intestine
in the next period of postnatal ontogenesis. The aim of the research was to find out changes of
the small and large intestinal weight and length growth in ostriches from day 120 to day 360
of life.

MATERIAL AND METHODS

This study used 120, 180, 240, and 360 days old 18 ostriches of both sexes. Ostriches
were raised in Latvia on the ostrich farm Ozolini AB (Krustpils region Atasiene district), on
the ostrich farm Indrani (Sigulda region More district), and in the department of experimental
animals of the Faculty of Veterinary Medicine of Latvia University of Agriculture. The
welfare requirements were taken into account for the swift-running birds with air temperature
of 20-22 °C, air moisture content of 43% - 50%, and light intensity from 7 a.m. to 9 p.m. in
the evening. Ostrich chicks until two months of age were fed on young birds feed Strus
Premium — Strus 1 that was gradually changed for the Latvian producer’s Tukuma straume
biologically complete feed of young birds. Oat and wheat corns, barley meal, ground
seashells, Dolfos D mineral substances, and vitamins were added. Feed, water and gravel
stones were available ad libidum. Birds were slaughtered, bodies weighted, and necropsy
performed for further examination. The small and large intestinal absolute weight was
determined using scale Kern EW 42 0- 3 NM (£0.019g), and the total weight of intestinal tract,
relative weight of small and large intestine as well as the ratio of the small intestine to the
large intestine were calculated. When determining the intestinal weight, their content was not
evacuated. The absolute length of the small and large intestine was measured with a tape-
measure (£1mm), and the total length of intestines, the relative length of the small and large
intestine as well as the length ratio of the small intestine to the large intestine were calculated.
The obtained data were statistically processed using SPSS 20.0 program. In each age group,
the mean arithmetic value and standard error were calculated. To find out the significance of
differences in various age stages, a one-way variance analysis with LSD was used for
comparison of data agreement of age groups.

RESULTS AND DISCUSSION

A linear growth of the small and large intestine as well as the total absolute intestinal
weight and length was observed over the investigated perinatal period (p<0.001).

The absolute weight of the small intestine increased significantly (p<0.05) 5.3 times from
240.6 £ 69.8g on day 120 to 1268.1 + 5.7g on day 240 of life, but after that weight changes
were insignificant, and on day 360 of life it was 1289 + 74.5g (see Fig. 1). Other authors have
described a similar result of studies when on day 334 of life their weight made up1051.7g
(Wang and Peng, 2008).

The relative small intestinal weight decreased with ostriches advancing in age from 4.9 +
1.0% on day 120 to 1.7 £ 0.3% on day 360 of life (see Fig. 2). Several authors have indicated
the growth of small intestinal weight at the previous stage of age from 4.9% on day 30
(Duiritis et al., 2010) to 5.9% on day 45 of age (Wang and Peng, 2008), and then a decrease
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from 4.2% on day 72 (lji et al., 2003) to 1.2% on day 334 of life (Wang and Peng, 2008). In
adult ostriches, the relative weight of the small intestine is 1.1% (ITopuecky, 2007), and our
research results confirm this tendency.

6000
5000 Sm_all intestinal
weight
4000 ® Large intestinal
< 3000 weight
m Total intestinal
2000 weight
1000
0

180 Days of Irfg40

Figure 1. The absolute weight of the small and large intestine (g=SEM) of ostriches from
day 120 to day 360 of life

The absolute weight of the large intestine increased seven times from 684.3 + 196.6g on
day 120 to 4745.6 +306.8g on day 360 of life. Its growth was significant (p<0.05) from
1174.0 £3 04.99g on day 180 to 4366.2 = 819.3g on day 240 of life (see Fig. 1). The relative
weight, in turn, of the large intestine decreased with ostriches advancing in age from 10. 1+
1.8% on day 120 to 6.5 £ 1.2% on day 360 of life (see Fig. 2). Other authors have described
the growth of the relative weight until day 30 of life when it constitutes 13.6% (Duritis et al.,
2010), and 20% on day 55 of life (lji et al., 2003), but with age a decrease of the relative
weight is observed, and until day 60 it reaches 8.9% (Duritis et al., 2010). In adult ostriches,
the relative weight of large intestine is 3.2% of the body weight (ITopuecky, 2007), that is
reflected in our research too. The ratio of the large intestinal weight to that of the small
intestine from day 120 to day 360 of life increased linearly from 2.8 to 3.7.
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Figure 2. The relative weight and length of the small and large intestine (%SEM) of
ostriches from day 120 to day 360 of life
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The relative weight of the small and large intestine of ostriches reaches their maximum
on day 41 and day 55 of life, whereas that of broilers reaches its maximum already in the first
two weeks of life (lji et al., 2003; Uni, 1995). The rapid development of broilers can be
explained by the fact that they reach the needed slaughter weight already on day 40 of life but
ostriches reach it only about at the age of one year.

The total absolute intestinal weight over the research period increased 4.3 times, i.e. from
1405.1 + 479.7g on day 120 to 6035.4 + 375.2g on day 360 of life. A significant growth of the
absolute intestinal weight 3.2 times (p<0.05) was observed from 1770.3 = 791.1g on day 180
to 5634.3 £ 852.3g on day 240 of life (see Fig. 1). Duritis (Duritis et al., 2010) has stated that
the total absolute intestinal weight in Latvia raised ostrich chicks on day 60 is 593.6g that is
two times less than in our investigation on day 120 of life, i.e. 1405.1 +4 79.7g.

The absolute length of the small intestine increased significantly from day 120 to day 240
of life (p<0.05) by 1.8 times, i.e. from 3298.3 + 352.6 mm on day 120 to 6080.0 + 142.4 mm
on day 240 of life. Whereas from day 240 to day 360 of life, the absolute small intestinal
length increased only a little (see Fig. 3). At the age of 60 days, the absolute small intestinal
length had reached 2960 mm (Duritis et al., 2010) that was half as much than on day 120 of
life in our study. Other authors have established that in an adult ostrich, length of the small
intestine is within the range from 6150 to 8150mm (lllanes et al., 2006; Skadhauge et al.,
1984).

The relative length of the small intestine decreased from 41.8 + 2.4% on day120 to 36.4 +
1.5% on day 360 of life (see Fig. 2). Other authors have also found out that the relative length
of the small intestine in the ostrich is 36% of the total intestinal length, but in the emu, it is
90% (Fowler, 1991). The small intestinal length indicates the feed composition; it is smaller
in insectivores (emu) and birds of prey, larger in herbivores (ostriches) and piscevores
(Whittow, 1999).
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Figure 3. The absolute length of the small and large intestine (mm+SEM) of ostriches
from day 120 to day 360 of life

The absolute and relative length of the large intestine over the observed period of
ontogenesis increased 2.4 times from 4589.7+433.9 or 58.2 = 2.4% on day 120 to 10797.2 £
486.9mm or 63.6 + 1.5% on day 360 of life (see Fig. 2 and 3). A significant growth (p<0.05)
we observed from 4589.7 + 433.9mm on day 120 to 9617.5+249.4mm on day 240 of life.
Other authors also have established that the relative length of the large intestine in adult
ostriches is 64% of the total intestinal tract length; whereas in the emu, it is only 9 - 10% (Cho
et al., 1984; Fowler, 1991) that could be dependent on the type of feed. The absolute length of
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the large intestine in an adult ostrich is 11100 - 13100mm (Skadhauge et al., 1984) that is also
confirmed by our research. In the first months of life, the large intestine makes the largest part
of the total intestinal length, and on day 60 of life the ratio of the large intestinal length to that
of the small intestine is already 1.7 (Duritis et al., 2010). We detected a similar ratio also in
the following age stages. It should be pointed out that the ratio of the large and small intestinal
length from day 120 to day 360 of age increased linearly from 1.4 to 1.75.

The current study estimated that the total intestinal length of ostriches increased two
times from day 120 to day 360 of life, i.e. from 7936.3 £ 479.1mm to 16962.5 + 542.9mm
(see Fig. 3). A significant growth of the total intestinal length (p<0.05) was observed from day
120 to day 240 of life (7936.3 £ 479.1 to 15697.5 = 176.7mm). It is worth saying that the
growth was comparatively slower than at the previous stages of age from day 38 of embryonic
development to day 60 of life when the intestinal length increased 6.7 times (Duiritis et al.,
2010).

CONCLUSIONS

1. The total intestinal weight of ostriches as well as the absolute weight of the small and
large intestine increased significantly from day 120 to day 240 of life (p<0.05) but further
until day 360 of life marked changes were not observed. The relative weight, in turn, of
the small and large intestine tended to decrease with ostriches advancing in age. The ratio
of the large intestinal weight to that of the small intestine from day 120 to day 360 of life
increased linearly from 2.8 to 3.7.

2. The absolute length of the small and large intestine increased significantly from day 120
to day 240 of life (p<0.05). The relative length of the small intestine tended to decrease
from 41.8% on day 120 to 36.4% on day 360 of life, while the relative length of the large
intestine at this stage of age tended to grow from 58.2% to 63.6%. The ratio of the large
intestinal length to that of the small intestine increased linearly from 1.4 on day 120 to
1.75 on day 360 of life. The total intestinal length increased two times over the period of
investigation, but a significant growth was observed from day 120 to day 240 of life
(p<0.05).
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ABSTRACT

The aim of this study was to find out the biointegration of innovative vascular prosthesis,
made in Riga Technical University (RTU), in dog’s abdominal aorta. The research is being
performed in Veterinary Medicine Faculty of Latvia University of Agriculture since July 19,
2011 and is still in progress. We used 9 female gender, 1 - 3 years old Beagle dogs in this
study. The research is approved by the Latvian Republic Food and Veterinary Service. The
study is carried out in the frame of European Social Fund co-financed project 'Establishment
of interdisciplinary research groups for a new functional properties of smart textiles
development and integrating in innovative products' (ESF Nr.
2009/0198/1DP/1.1.1.2.0./09/APIA/VIAA/148). 5 - 8 mm in diameter and 8 mm to 18 mm in
length RTU produced aortic grafts were implanted retroperitoneal in experimental animals.
Before the surgery the diameter of abdominal aorta was measured in cross sections,
afterwards — cranial and caudal from the prosthesis, as well cross-section diameter of vascular
graft was measured. Results are fallowing- aortic prosthesis and abdominal aorta diameter
cranial and distal from it has tendency to change in width in postoperative period.

KEY WORDS: vascular graft, synthetic prostheses.

IEVADS

Misdienas ieveérojami pieaug cilvéku saslimstiba ar sirds un asinsvadu slimibam.
Pieméram, 2008 gada pasaul€ no sirds un asinsvadu slimibam mira 17,3 miljoni cilveku, kas
sastada 30% no visiem naves gadijumiem (Wesolow, A., 2008). Viena no izplatitakajam
asins vadu slimibam ir ateroskleroze, tas rezultata skartie asinsvadi sasaurinas un nenodrosina
pilnveértigu konkréta apvidus audu trofiku, tadejadi pazeminot pacienta dzives kvalitati. Viena
no iesp&jam, lai atjaunotu normalu asinsriti ir patologiski skarto asinsvadu aizstat ar
sintétisku protezi.

Lielo asinsvadu, taja skaita aortas reparativaja kirurgija, autologo asinsvadu, ar ko
aizvietot bojato, biezi ir nepietickama daudzuma, tapéc maksligu protézu lietoSanai Sados
gadijumos faktiski nav alternativas. Tap&c ar1 visa pasaulé ped&jo desmitgazu laika notiek
intensiva $adu protézu izstrade. Taja pasa laika, izmantojot maksligas protézes kliniskaja
praksé, bijusas daudzas neveiksmes, kas saistitas ne tikai ar klidainam diagnozém, neveiklam
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operacijam, infekciju, bet ar1 ar protézu konstrukciju un nepiemérotu materialu izmantoSanu
vai nepilnigu to preklinisko eksperimentalo parbaudi.

Lai jaunu, ar labakam reologiskam un imunologiskam ipasibam asinsvadu protézu
ievieSana kliniskaja praksé butu veiksmiga, nepiecieSama to Tpasibu vispusiga izpéte uz
eksperimentaliem dzivniekiem in vivo. Sadai eksperimentdlai parbaudei nav alternativu
metozu in vitro (Podlaha et al., 2009).

Rigas Tehniskaja universitateé (RTU) profesores V. Kancevicas vadiba tiek izstradati
jaunas struktiiras aortas implanti. To izgatavos$anai izmanto auSanas tehnologiju, biosaderigus
ar apkartgjiem audiem, inertus, netoksiskus poliuretana un poliestera kompleksos pavedienus
(Lukyanchkovs, Kantsevicha, 2010). Lai varétu ieviest Sos aortas implantus medicina,
nepiecieSams izpétit to ietekmi uz organismu un iesp&jamas raditas komplikacijas, tadel
turpinas petijumi izmantojot laboratorijas dzivniekus.

Vienas no nopietnakajam pecoperacijas komplikacijam ir ieoperéta asinsvada protézes
segmenta limena sasaurinasanas un aizaugS$ana ar neointimas SOnam un aneirisma. Miisu
pétijuma tiek izzinatas asinsvada limena izmainas kraniali no prot€zes, protézes vieta un
kaudali no tas postoperativaja perioda suniem.

MATERIALS UN METODIKA

P&tijuma izmantoti 9 sievieSu dzimuma, 1 Iidz 3 gadus veci, biglu Skirnes suni, kas
iegadati no eksperimentalo dzivnieku audzetavas Francija. Eksperimenta veikSanai sanemta
Latvijas Republikas Partikas un Veterinara dienesta atlauja. Eksperimentaliem dzivniekiem
retroperitoneali implantéti 5 — 8 mm diametra un 8 mm lidz 18 mm gari RTU razoti aortas
implanti.

Pirms operacijas suni tika kliniski izmekl€ti, nosveérti un lai izvairitos no infekcijas,
attiecigi dzivnieka masai intramuskulari tika injic€tas antibiotikas “Enroxil” (aktiva viela
enrofloksacins) 5% vai 10% 5 mg/kg. Perorali ievadits nesteroidais pretiekaisuma lidzeklis
“Loxicam” (aktiva viela meloksikams) 0,1mg/kg, lai mazinatu iekaisumu un sapes p&c
operacijas. Premedikacijai izmantots 0,1% Atropina sulfats 0,02 mg/kg un 1% Acepromazins
0,1 mg/kg ievadot tos intramuskulari. levadnarkozei intravenozi lietots Diazepams 0.5% 0,25
mg/kg un 10% Ketamins10 mg/kg. Péc tam veikta eksperimentalo dzivnieku endotraheala
intubacija un operacija veikta izmantojot inhalacijas narkozi Izoflurans.

Dzivnieks uz operacijas galda novietots labaja lateralaja gula un attiecigi pec aseptikas
principiem sagatavots operacijas laukums jostas skriemelu apvidi. Veikts aptuveni 15 cm
gar§ grieziens paral€li jostas skriemeliem zem muguras garaka muskula (m. longissimus
dorsi), kaudali no kreisas pedgjas ribas, parskelot adu, védera ieksgjo slipo muskuli ( m.
obliquus internus abdominis), védera Skérsmuskuli (m. transversus abdominis) un atprepercta
védera aorta nepargriezot véderplévi. Uz aortas tika uzliktas divas speciali Sim noliikam
paredzétas klemmes un partraukta asins pliisma. Viena kaudali no nieru art€rijam, otra —
kraniali no aortas bifurkacijas vietas. Talak tika veikts grieziens védera aorta to Skérsam
pardalot vai rezekcéta tas dala. Tad implantéts RTU razots aortas implants, izmantojot 7/0
“Premilene” neuzsiicoSos diegus un Sujot ar nepartraukto Suvi. P& tam klemmes nopgemtas
atjaunojot asins plismu védera aorta. Kopgjais iS€mijas laiks svarstijas no 30 — 60 min.
Muskuli savienoti ar mezglu Suvém, zemada ar nepartraukto Suvi izmantojot 2/0 “Serafit” un
adas - 3/0 “Supramide” diegi.

P&coperacijas perioda visiem dzivniekiem septinas dienas lietoti 5% vai 10% “Enroxil” 5
mg/kg un perorali ievadits pretickaisuma lidzeklis “Loxicam” 0,05 mg/kg. Piecas dienas
lietots arT pretsapju medikaments “Tramadol” 4 mg/kg 2-3 reizes diena. Divas reizes diena
veikta briices apkopSana ar 3% tdenraza parskabi, vai natrija hlorida 0,9% Skidumu. Péc 14
dienam iznemtas Suves.
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Visiem dzivniekiem veikta ultrasonografiska védera aortas diametra kontrole pirms
operacijas vienu reizi meénesi visa pecoperacijas perioda.

Ultrasanografisko meérijumu veikSanai izmantots PHILIPS XXX ultrasonografs.
Dzivniekiem pirms manipulacijas intramuskulari ievadits Acepromazins 0,1 mg uz kg
kermena masas, lai atvieglotu izmekl&Sanu. Suni sonografijas laika novietoti labaja lateralaja
gula un m&rfjumu veikSanai sagatavots laukums noc€rpot apmatojumu kaudali aiz ribu loka
un ventrali no muguras garajiem muskuliem 10 x 20 cm laukuma. Pirms operacijas védera
aortas diametrs mérits Skérsgriezuma viena vieta, bet péc aortas protézes implantacijas védera
aortas diametrs Skérsgriezuma meérits kraniali un kaudali no protézes, ka ar1 mérits protézes
diametrs Sk&rsgriezuma kursorus visos gadijumos novietojot aortas un protézes sienas vid.
Protézes garums mérits garengriezuma.

REZULTATI UN DISKUSIJA

Ultrasonografija iegiitie dati par aortas protézes diametru atspoguloti 1. tabula, dati par
aortas diametru kraniali un kaudali no protézes atspoguloti attelos 1 un 2.

Pieejama literatiira parsvara tieck aprakstita histologiska un imiinhistokimiska asinsvadu
protézu analize. Viena no lielakajam problémam ir intimas hiperplazija, ta tiek konstateta
dazadu materialu asinsvadu protézém péc to eksplantésanas (Ao et al., 2000; Podlaha et al.,
2009). Minéta iemesla dél attistas limena sasaurinasanas.

1. tabula / Table 1
Aortas protezes diametra dinamika
Dinamics of diameter of aortic prosthesis

Laika posms Ari,t;;l:.t ;?:(/als Min | Max | StKlada | St.novirze
Time period ] St. error | St. devation
mean

g;rélrlastioopneracuas/ before 0,600 0500 | 0.800 0,050 0.150
e P §§§p§;§;’;{?§g 0538 | 0,397 | 0687 | 0,038 0,114
monh ater operation 0520 | 0365 | 0687 | 0039 | 0119
Jmen. p Z;tgfzgaecrlﬁzn 0,523 0,364 | 0,681 | 0,039 0,119
jr;nfrﬁhp:fieﬁp;;:f;{?gg 0,543 0,376 | 0,707 | 0,039 0,117
Zr;noer?thpaefieorp;;:‘r’;{?gﬁ] 0,566 0,443 | 0,715 | 0,032 0,099
Smmonth after operation 0540 | 0340 | 0747 | 0042 | 0129
;r;n(f;hpaefie?p;;:f;{?gg 0475 | 0,368 | 0523 | 0,036 0,072
Srﬁnjrﬁihpjfie?pcf;gﬁ;{?gﬁ, 0,504 0,403 | 0,580 | 0,036 0,074
omonth after aperation 0489 | 0396 | 0542 | 0033 | 0,067
rlnooﬁinaflieérc S)S)eeri?gf V10 0,485 0,397 | 0582 | 0,038 0,078
11 mén. péc operacijas/ 0,503 0,426 | 0,607 0,037 0,076
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11month after operation
12 mén. p&c operacijas/
12month after operation

0,505 0,430 | 0,617 0,040 0,082

Misu pétijuma aortas protézes, kas gatavotas no poliuretana un poliestera diegiem,
diametram seSu méneSu un gada laika ir novérojama tikai neliela tendence saSaurinaties.
Proti, ja protézes diametrs pirms operacijas vidéji bija 0,600 cm, tad péc seSiem méeneSiem
0,540 cm un péc gada 0,505 cm. Turpreti citos literatiira aprakstitos petijumos, testgjot
komercialas poli€stera protézes, jau pec tris ménesiem tika konstatéta neointimas hiperplazija
dazadas pakapés un atseviskiem dzivniekiem prot€zes lumens noslédzies, to autori skaidro ar
eksperimentala dzivnieku sugu atSkiribu (Uberrueck et al., 2005). Kopuma nemot poliestera,
politetrafluoretiléna, poliuretrana protézes izmanto jau daudzus gadus un tas atzitas par
piemérotam lielo asinsvadu parstadiSanai, problémas sakas, kad japarstada <Smm diametra
lieli asinsvadi (Rashid et al., 2004; Alcantara et al., 2005).

Literatira biezi aprakstita ari otra biezak sastopama komplikacija p&c maksligo
asinsvadu implantacijas. Piem@ram, eksploat§jot cilvékiem iepriek§ implanétas
politetrafluoretiléna protézes, tika konstatéta protézes kapsulas uzbiezinasanas un protézes
ieksgja lumena sasaurinasanas, atseviskos gadijumos tika konstatetas aneirismu veidoSanas
(Formichi, 1988).
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Laika periods

1.attels. Aotras diametra dinamika kraniali no protezes
Figure 1. Dinamics of diameter of abdominal aorta kranial from prosthesis

Saja pettjuma tika mérits aortas diametrs kraniali un kaudali no protézes, jo uzskatam, ka
notickot morfologiskam izmainam postoperativaja perioda pastav iespéja mainities
diametram ne tikai pasa prot€zg, bet ari ar to saistitaja védera aorta. SeSus ménesus peéc RTU
razotas aortas protézes eksplantacijas nevienam eksperimentalajam dzivniekam nenoveéroja
aneirismas veidoSanos protéz€, ne art kraniali un kaudali no tas esosaja aorta. Diviem suniem
péc 6 méneSiem péc operacijas tika konstat€ta aneirisma aortas protéz€. Aortas diametra
izmainas var aplikot att€los 1. un 2.
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Laika periods

2.attels Aotras diametra dinamika distali no protézes
Figure 2. Dinamics of diameter of abdominal aorta distal from prosthesis

Védera aortas diametrs

eksperimentalajiem dzivniekiem pirms aortas protézes

implantacijas bija minimali no 0,688 cm lidz maksimali 0,882 cm un vidgi 0,772 cm.
Postoperativaja perioda verojama aortas diametra palielinaSanas kraniali no protézes un
salidzinot védera aortas diametru pirms un 12 méneSus p&c operacijas ta starpiba ir 0,065 cm.

Lidzigas izmainas védera aortas diametra vérojamas arT distali no RTU raZotas protézes
visa péc operacijas perioda. Ja védera aortas diametrs pirms protézes implantacijas bija 0,772
cm, tad seSus ménesus vélak 0,831 cm un 12 ménesus péc operacijas 0,859 cm. Tas ir aortas
diametrs Saja vieta ir palielinajies par 0,087 cm. Salidzinot védera aortas diametru distali no
aortas protézes ar védera aortas diametru kraniali no tas redzams, ka ditali tas ir par 0,022 cm
lielaks neka kraniali. Sis izmainas iespéjams var skaidrot ar asins pliismas un pretestibas
izmainam p&c maksliga aortas segmenta ieoperésanas.

Lai varétu sikak analizé€t aortas un RTU aortas proté€zes mijiedarbibu organisma ir
nepiecieSams turpinat petjjumus $aja joma.

SECINAJUMI

1. Peétfjums rada, ka no poliuretana un poliestera kompleksajiem pavedieniem gatavotas
aortas protézes diametram p&c implantacijas ir tikai neliela tendence saSaurinaties, bet
visa eksperimenta perioda tiek saglabata asins pliisma védera aorta.

2. Vedera aortas diametram kraniali un kaudali no prot€zes vérojama tendence palielinaties.
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ABSTRACT

In the last 2-3 years birds with clinical signs of infectious rhinotracheitis (Avian Rhino
Tracheitis) - rhinitis, conjunctivitis, depression, reduction of egg production are revealed on
broiler and egg poultry farms of Kazakhstan. This illness is widely spread in the countries of
the Western Europe, Northern Africa, Northern and Latin America. Illness can lead to
significant economic losses, especially when it is accompanied by complications. The purpose
of the given research was to define presence of antibodies of the bird's metapneumovirus
(AMPV) among broilers and hens in the Northern and Western regions of Kazakhstan. Birds
were not vaccinated against the bird's metapneumovirus. Tests of blood have been taken from
15 birds by a method of casual sample. Blood samples have been taken irrespective of
presence of any signs of respiratory or any other clinical picture of disease. Total 435 samples
of blood have been taken from 30 commercial chickens (24 broilers at the age of 6 - 8 weeks,
and 6 broilers at the age of 56 - 72 weeks). Presence of antibodies against the bird's
metapneumovirus in each serum sample has been tested twice by method of immune-enzyme
analysis with use of commercial complete set which was able to define antibodies against A,
B and C subtypes of the bird's metapneumovirus. From 347 serum samples received from
broilers, 167 (48.1%) had positive antibodies to bird's metapneumovirus, which makes 20
(83.3%) from 24 examined broilers. From 88 samples received from broilers, 82 (93.2 %) had
positive antibodies to bird's metapneumovirus, which makes 6 (100%) from the broilers
examined. Detection of an anti-antibody of the bird's metapneumovirus among manufacturers
of broilers (100%) was above than broilers (83.3%). The higher level of serological positivity
(83.3% of tests and 100 % of broilers) is revealed in the northwest.

KEY WORDS: bird's metapneumovirus; prevalence; rhinotracheitis of turkeys, syndrome of
swollen head, specific antibodies.

INTRODUCTION

For the first time rhinotracheitis was revealed in 1970 in Southern Africa (Buys, Du
Preez, 1980) in Europe it was revealed in 1981, in France (turkeys) (Buys et al., 1989). In
1985 after ictus in the Great Britain the scientists concluded, that rhinotracheitis of turkeys
and infectious rhinotracheitis of birds are caused by the same virus. In nineties the virus has
been already spread in the Western Europe. In spite of the fact that illness does not cause high
degree of death rate of the adult birds, reduction of layers of parental flocks and death of
young growth lead to the significant economic losses especially shown at bacterial
complications

Agent of disease is metapneumovirus of a bird (Avian Metapneumovirus). It is the RAN-
containing virus and concerns to Paramyxoviridae, or rather Metapneumovirus (Pedersen et
al., 2000). At present time 4 subtypes of a virus are known: A, B, C and D. All of them are
very sensitive to disinfectants and perish quickly under unfavorable conditions. It is important
to take into account such condition at processing of rooms and poultry farms.
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The hens and turkeys of all age fall ill with it. Virus is typical for sparrows, sea gulls,
guinea fowls, wild geese and ducks (Shin et al., 2002). The infection is transferred from a bird
to a bird by air drop, spreads quickly and infects at once the big livestock. It penetrates into an
organism through epithelium of the top respiratory tracks where it is localized and breeds,
destroys it and opens a track for a bacterial infection (Pedersen, Gough, 2009). In a
combination to unfavorable environment reducing the general resistance of an organism
where in the further the secondary bacterial infection is possible, in overwhelming majority
E.coli and Pasteurella which at favorable conditions lead to syndrome of the swollen head
(SHS). Thus besides rhinitis, conjunctivitis, hypostasis of infraorbital sinus, reduction of
conversion, reduction of daily average increase and egg productivity, lesions of oviduct,
decolouration of a shell, inclination of a neck, accumulation of pus in the field of a ethmoid
bone, lesions of a skull and high death rate are observed.

Virus genome is presented by the linear not segmented molecule of not infectious RNA
and contains 8 genes. There are four subtypes of a metapneumovirus of birds: A, B, C and D.
Viruses of subtypes A and B are spread in Europe, Asia, Africa, Southern and Northern
America whereas this virus of a subtype C circulates mainly among turkeys in the USA
(Cook, 2000). The metapneumovirus of birds of subtype D has been revealed only once in
France (Bayon-Auboyer et al., 2000).

From pathoanatomical change it is necessary to note serous or purulent rhinitis and
tracheitis. Also it can be purulent or tyroid sinusitis, conjunctivitis and blepharitis. Such
changes as aerosaculitis, pneumonia, perihepatitis, pericarditis can take place in case of
complication of secondary micro flora. Also cases of salpingitis of turkeys of parental flocks
are known.

The problem of antigenic structure of a metapneumovirus besides the big theoretical
value represents now essential practical interest in the period of mass vaccination against this
illness and also at studying of replication of vaccinal and epizootic strains of a virus in an
organism and cell cultures and their spread among birds.

MATERIAL AND METHODS

The work is made out in 2011 - 2012 in laboratory of virology and illnesses of birds of
Kazakh National Agrarian University, laboratory on prophylaxis of special dangerous
illnesses of animals of RGP "Scientific research institute of problems of biological safety" and
serological laboratory of UNIVET LLP.

The following materials are used:

Samples 135 of blood serum of birds have been sampled. For serological testing a set for

detection of antibodies to agent of metapneumovirus infection of birds BioCek, manufactures
of firm «Avian Rhinotracheitis Antibody Test Kit» (Holland) has been used. Procedure of test
and the analysis of results are made according to recommendations of the manufacturer.
The positive and negative control of antiserum has been used in each period. Absorption has
been read on length of a wave of 650 nanometers on ELX 800 ® ELISA reader (Bio-Tek,
Winoski, VT, USA). The relative level of antibodies has been defined by calculation of the
sample to positive (S/P) ratio. Serum samples with S/P ratio are more 0.2 (titers more than
396), in re-testing it is considered positive of AMPV.

RESULTS AND DISCUSSION

IFA definition and the analysis of the results are received strictly in accordance with
recommendations of the manufacturer. The results are presented in the Table 1. The serum of
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broilers is divided into 2 groups. In the first group it is serum of broiler chickens at the age of
5 - 6 weeks, and the second group consists of serum of hens at the age of 32 - 36 weeks.

Table 1
Serological prevalence of antibodies of the bird’'s metapneumovirus of hens and broilers
Type Age Number | Number Positive % Positive %
(weeks) | of of tests tests
poultry | samples
farms
broiler 5-6 5 75 12 16 2 80
broiler 5-6 6 90 41 46 4 75
broiler 5-6 4 60 22 37 5 100
broiler 5-6 7 105 52 49.5 3 80
total 22 330 38.25 39 43
83.3
hens 32-34 5 75 64 85 4 100
hens 34 - 36 4 60 55 91.6 2 100
total 88 135 88.3 6 100
119

The serum of 38.2% of broilers and 88.3% of hens were serologically positive concerning
AMPV. Thus from 330 tests of serum of chickens-broilers 127 were positive (or 38.2%).
Testing of serum of adult hens (135 tests) were positive in 119 cases (88.3%). Thus the higher
level of serological positivity are typical for the adult hens.

Such high serological activity is confirmed by number of positively reacted poultry.
Chickens-broilers from 22 examined poultry farms in 14 cases were positive (63.6%). The
adult hens show exactly 100%.

For the first time in the poultry farms of the Northern and Western regions of Kazakhstan
at investigation of blood serum tests of birds concerning virus AMPV specific antibodies by
means of IFA have been revealed. High serological positivity concerning virus AMPV have
adults hens at the age of 32 - 36 weeks. It meets the information of different authors in other
countries. Thus (Gharaibeh, Algharaibe, 2007) 100% of cases in Jordan have been confirmed
by IFA method that broilers have positive antibodies to AMPV. In Poland according to (Minta
et al., 1995) 56.4% of broilers have positive results. Thus it is possible to note that at
serological research the increase of a titer of antibodies to virus AMPV depends on latent
persistency of infectious agent in an organism of a bird. In most cases revealing of antibodies
to a virus of a metapneumoinfection of birds was not accompanied by signs of any clinical
disease.

CONCLUSIONS

1. In the Northern and Western regions of Kazakhstan by a method of serological
monitoring it is established presence of antibodies concerning virus AMPV.

2. With increase of age of birds the number of serological positive birds increases. That
allows to assume on persistence of AMPV- virus in an organism of a bird.

3. Prevalence of metapneumovirus infections of birds should be investigated in other
regions of Kazakhstan with use of molecular-genetic methods of indication of a virus.
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ABSTRACT

Rabies has been a serious animal and public health threat in Latvia since 19™ century. Foxes
and raccoon dogs are main rabies virus reservoirs in Latvia since 1963. Oral vaccination of
wildlife (ORV) has been recognized as an effective tool to eliminate rabies in several
countries in Europe. Despite of the implementation of three different ORV strategies in Latvia
since 1991 rabies cases are still detected. The aim of this study was to analyse cost efficiency
of ORV strategies implemented in Latvia. The results of our study reveal that only large-scale
ORV strategy decreased rabies cases continuously comparing to other strategies and is
therefore considered as cost-effective.

KEY WORDS: costs, rabies, red fox, raccoon dog, oral vaccination.

INTRODUCTION

Rabies is the most important viral zoonosis from global perspective (Thulke et al., 2008).
Red foxes (Vulpes vulpes) were the main rabies virus reservoir in Europe (Anonymous, 2002).
Since oral rabies vaccination (ORV) of wildlife was started successfully in Switzerland in
1977 (Wandeler et al.,, 1988), ORV programs were initiated in Austria, Belgium,
Czechoslovakia, East Germany, France, Hungary, Italy, Luxemburg, the Netherlands and
Slovenia (Rosatte et al., 2007). As a result of ORV campaigns, that were co-financed by
European Union the rabies situation in European countries has greatly improved since 1989
(Mdller 2000, Pastoret et al., 2004).

Rabies has been endemic in Latvia since 19" century. Since 1963 rabies cases were
mostly observed in wildlife (Westerling et al., 2004). Rabies cases are still detected in Latvia
and neighbouring Baltic countries, Russian Federation and Belarus. Red fox is the main
reservoir for rabies virus in Latvia. The raccoon dog (Nyctereutes procyonoides) is second
most affected wildlife species and appears to play an important role in rabies epidemiology in
Latvia (Olsevskis et al., 2011). Different ORV strategies were implemented in Latvia
following the first ORV campaign whish was initiated in 1991. The cost efficiency of rabies
elimination in Latvia has not been analysed so far.

The objective of this study was to analyse and compare cost efficiency of three oral rabies
vaccination strategies implemented in Latvia from 1991 to 2011.

MATERIAL AND METHODS

Between 1991 and 2011, three different ORV strategies were implemented by Food and
Veterinary Service depending on resources available at the time:

Strategy 1 — patchwork vaccination (1991-1997). Vaccine baits were manually
distributed, with an average bait density of 3,24 baits/lkm?, only in regions with the highest
rabies incidence. At the time chicken heads were used as baits for the vaccine. The vaccine
was produced in the Russian Federation and did not contain a biomarker. ORV campaigns
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were organized in collaboration with the Hunters association. During the vaccination
campaigns vaccine baits were placed near the fox dens. ORV campaigns during this period
were not carried out regularly and due to the vaccine type used, it was impossible to monitor
bait uptake in target animals.

Strategy 2 — small-scale vaccination (1998-2004). Manufactured vaccine baits containing
tetracycline as a biomarker were manually distributed, with an average bait density of 9,76
baits/lkm? in discrete regions of the country. Distribution of vaccine baits was organized in a
similar way as in strategy one, however, the amount of vaccine baits and the size of the
vaccination area was considerably increased. Monitoring of the ORV campaigns focussed on
determination of bait uptake only, as serological methods were not implemented at that time.

Strategy 3 — large-scale vaccination (2005-2011). During this observation period the
entire territory of Latvia was covered with manufactured baits using aerial distribution, with
an average bait density of 24,18 baits’/km?. Monitoring of the ORV campaigns included
determination of bait uptake and herd immunity in hunted target animals.

To perform analysis of cost efficacy of three ORV strategies implemented in Latvia, it
was planned to collect data from Food and Veterinary Service of Latvia on costs directly
related to implementation of ORV campaigns (costs of purchase and storage of vaccine baits,
costs of distribution (manual and aerial) of vaccine baits, costs of laboratory testing between
1991 and 2011. Data on costs of strategy 3 were collected, converted from Lats (LVL) to Euro
(at the rate 1 EUR=0,702804 LVL) and cost efficacy analysed using model f(x)=a exp(-n x)
in order to describe the decrease f(x) in rabies cases in relation to accumulated costs per year
(x), as described by Selhorst et al., 1997. However, due to request of data for a long period of
time and involvement of different institutions (e.g. State Forest Service, Hunters Association)
in an implementation of ORV it was not possible to collect data on costs of ORV campaigns
from 1991 to 2003.

The fact that costs of vaccine purchase and distribution comprise more than 90% of all
costs related to implementation of ORV strategy is well known (Selhorst et al., 1997). Both -
vaccine purchase and distribution costs correlated with size of vaccinated area (km?)
(Aubert,1999). In order to estimate cost efficacy of strategy 1-2 and compare cost efficacy of
three ORV strategies implemented in Latvia, model described by Selhorst et al., 1997 was
adapted to this study using cumulative size of vaccination area per year instead of
accumulated costs per year.

Statistical analysis was done using MS Excel 2007.

RESULTS AND DISCUSSION

Costs of rabies elimination including ORV between 1991 and 2003 were covered by
national budget. Data on amounts spent for implementation of ORV strategies in this period
were not available. In 2005 finances from PHARE Twinning Light project “Eradication of
rabies among wildlife animals in Latvia” were able and for the first time ORV in Latvia was
carried out using aerial distribution. Since 2006 costs of ORV campaigns were co-financed by
the European Union. The costs directly related to implementation of ORV in Latvia from
2005 to 2011 are given in Table 1. During the period 90,37% of costs were spent for purchase
and distribution of vaccine (67,85% and 22.52% respectively). From 2005 to 2011, average
costs for implementation of ORV for one square kilometre of vaccinated area were 26,9 Euro
per year.

Very few articles dealing with economical aspects of rabies elimination have been
published. The results of study performed in France for period of 1988 to 1993 revealed that
costs of implementation of two ORV campaigns (one year) are 56 USD/km? (vaccine
purchase and distribution costs presented 92,9% of total costs) (Aubert, 1999). In comparison,
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annual total costs for implementation of protective belt for keeping EU territory free from
rabies (vaccine purchase, distribution and rabies surveillance after campaigns), depending on
a country were estimated from 37-69 Euro/km? (Freuling et al., 2008).

Table 1
Main costs of ORV strategy 3 in Latvia (2005-2011)
Laboratory Prize for
Costs of Costs of costs for Costs for | hunters Total
Year vaccine _vagcint_e monitoring | vaccine for costs per
purchase | distribution of ORV storage animals year
(EUR) (EUR) efficacy (EUR) | submitted (EUR)
(EUR) (EUR)
2005 | 568124,3 141942,0 81539,9 28714 18844,5| 813322,0
2006 | 1362143,6 192300,6 138892,3 5541,5 39422,1 | 1738300,1
2007 | 1092044,9 372735,5 162062,5 5747,0 45099,3 | 1677689,2
2008 | 335989,1 140369,1 88878,9 5581,2 310855 | 601903,9
2009 | 1082623,3 288188,5 66890,6 0,0 23037,7 | 1460740,1
2010 | 1316156,4 455319,0 92914,5 0,0 19412,2 | 1883802,2
2011 | 895928,3 617712,4 102374,4 0,0 13595,5 | 1629610,6
Total | 6653009,9 | 2208567,1 733553,0 | 19741,1 | 190496,9 | 9805368,1

In order to assess the cost efficiency of strategy 3 we analyzed the dependency between
yearly rabies incidence and the accumulated amount of money spent from 2005 to 2011

(Figure 1).
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Figure 1. Rabies incidence in relation to accumulated costs (EUR) in Latvia during ORV
strategy 3 (2005-2011). Fitted exponential function f(x)=a exp(-n x) (trendline)

Taking into account that in our study vaccine purchase and distribution costs represents
90,37% of all costs related to implementation of ORV strategy 3 and both are directly related
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to size of vaccination area, we replaced accumulated costs in Figure 1 with the size of
cumulated vaccination area (Figure 2).
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Figure 2. Rabies incidence in relation to cumulated vaccination area (km?) in Latvia
during ORV strategy 3 (2005-2011)

As a result, data on cumulated vaccination area fits well in the model (there is no
significant difference between coefficients of determination in Figure 1 and Figure 2 (R°=0,87
and R®=0,85 respectively)) that allows us to use this method to estimate the cost efficacy of
ORV strategies 1 and 2.
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Figure 3. Rabies incidence in relation to cumulative vaccination area in Latvia during
ORV strategy 1 (1991-1997)

The estimations of the cost efficiency of ORV strategies 1 and 2 are illustrated in Figures
3and 4.
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Figure 4. Rabies incidence in relation to cumulative vaccination area in Latvia during
ORV strategy 1 (1998-2004)

Estimations of cost efficiency (Figures 3 and 4) shows that during ORV strategies 1 and 2
despite of money spent for ORV campaigns, significant decrease in rabies incidence were not
observed.

CONCLUSIONS

The results of this study reveal that only during the large-scale ORV (strategy 3) decrease
of rabies cases was continuously comparing to other strategies and is considered as cost-
effective.

This study is good example for countries where rabies is endemic in wildlife and only
large-scale ORV strategy is recommended as cost-effective tool for rabies elimination, despite
high implementation costs.
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ABSTRACT

The article presents the data on immunological studies of the pathogenesis of allergic
dermatitis dogs of different breeds and ages to identify titers of autoantibodies in the reaction
of indirect agglutination, the staging of a skin test and research in the truest test of Shelley. It
is established, in the immunological phase allergic processes are developed autoantibodies in
high titer, a skin test and test Shelley showed a high level of allergization.

KEY WORDS: immunology, allergic, autoantibodies.

IEVADS

Atopiskais jeb alergiskais dermatits ir adas iekaisums, kas rodas ka atbildes reakcija uz
kairinajuma faktoru (alergénu). ledzimts, imuno-neiro-alergisks, hroniski recidivéjoss adas
iekaisums, kas saistits ar atopiju izpauzas ka intensiva nieze, simpatergiska adas reakcija
(baltais dermografisms), eritrematoziem izsitumiem un citam atopijas pazimém (VBaHOB,
2007; Mensenes, 1999).

Aizsargreakcija iestajas tad, kad imiinsistéma ar pirmo méginajumu nav sp&jiga padarit
nekaitigu (neitralizeét) patogénu. Tiesi $ados gadijumos, kad imunitate nedod vélamo rezultatu
(nenostrada) iestajas alergija, ko var nosaukt par imunoaisardzibas otro eSelonu (posmu), jo
tas efektorais mehanisms realiz€jas tikai uz atkartotu kontaktu ar antigénu Principialas
atSkiribas starp imunitati un alergiju nav. JEédziens “alergija” norada uz imunologijas attistibas
vesturisko posmu, t.i. posmu, kad nebija pietiekoSu zinaSanu, lai izskaidrotu So paradibu ka
tipisku imtinsistémas atbildi un tadejadi radas Sis termins “alergija” (cita iedarbiba).

Alergisko dermatitu attistiba liela loma ir organisma predispozicijai uz alergiskajam
reakcijam. Rekcija uz kairinataja iedarbibu var attistities dazu dienu laika vai ilgt pat vairakas
ned€las. Atopiskais dermatits parasti izpauzas ka II tipa alergiska reakcija (citotoksiska tipa
alergija). Par citotoksisku to dévé tadel, ka pret antigénu izveidotam S$Gnam antivielas
savienojas ar organisma sinam izraisot tajas bojajumus vai pat to lizi (citolitiska iedarbiba).

Citotoksiskas reakcijas c€lonis saistits ar Sinam kas rodas organisma, kuram izmainiti
Stinas membranas komponenti. Nozimiga loma §tinu autoalergé€no 1pasibu iegtiSanai ir dazadu
kimisku vielu nokltSanai organisma, kas bieZzi saistits ar medikamentu izmantoSanu. Tas var
izmainit $§iinu membranu antigéno strukttru. kas saistits ar konformativam izmainam $iinu
antigénos, Sinu membranu bojajumiem un jaunu antigénu veidoSanos, kompleksu antigénu
veidoSanos ar membranu, kuros kimiskas vielas spélé kapténa lomu (piem. 2-metildofa-
hipotensivais preparats) (bepen6eiin, 1996; Ctynuunus, 1989).

Alergiskas reakcijas attistibu iedala tris stadijas. Procesi sakas ar pirmo organisma
reakciju ar alergénu un noslédzas ar alergisko antivielu vai sensibilizétu limfocitu veido$anos
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organisma. Ta rezultata notiek organisma sensibilizacija jeb tas kliist jiitigs pret specifisko
alergénu.

P&c atkartotas specifiska alergéna noklaiSanas organisma notick AG — AT kompleksa
veidosanas, kas nosaka alergiskas reakcijas nakamo stadiju.

Kliniskas pazimes saistitas ar organisma audu un organu atbildes reakciju uz ieprieksgja
stadija izveidotajiem mediatoriem.

Balstoties uz anamnézes datiem, kliniskajam pazimém un veicot intradermalos testus, tiek
uzstadita diagnoze. Izmantojot imunologiskas laboratoriskas izmeklgéSanas metodes, nosaka
IgE ar radioalergosorbento (RAST) testu vai veic imunofermentivo analizi, nosakot
specifiskas autoantivielas skartajiem organiem un audiem (IIkapenko, 2012; denockoBa u
ap., 2002; . dunmarpuk u 1p., 1999; Anekceepa, 1963).

Izmeklgjuma mérkis bija, noskaidrot biezak sastopamakas imunologiskas stadijas
pazimes dazadu formu alergiskajiem dermatitiem, kas sastopami dazada vecuma un Skirnu
supiem.

MATERIALS UN METODIKA

Izmeklgjumi veikti dzemdniecibas, kirurgijas un atrazo$anas biotehnologijas fakultatg,
fakultates veterinaraja klinika, ka ar1 dazadas Almatas veterinarajas klinikas 16 supiem, kas
griezusies péc palidzibas ar dazadu formu un gaitu alergiskajiem dermatitiem.

Lai diagnosticétu alergisko dermatitu un noteiktu autoantivielas pret adas audu
komponentiem un zemadas audiem, tika izmantota netie$a hemaglutinacijas reakcija (NHAR).
Netiesas hemaglutinacijas reakcijas princips pamatojas uz eritrocitu sp&ju aglutin€ties imiina
seruma klatbtitng, kad tie adsorb&jusi specifiskos antigénus. Zinams, ka izmantojot taninu
izgatavojot eitrocitaro diagnostiskumu, tiek paaugstinata NHAR specifika, bet ar formalinu
apstradatie sensibilizetie eritrociti ilgak uzglabajas.

NHAR tika veikta sekojoSi. Teka eritrocitus fiksgjam 3% formalina Skiduma péc
Weinback metodes. Eritrocitu masu tris reizes skalojam ar 0.85% natrija hlorida Skidumu un
suspendgjam lidz 10% suspensijai, sajaucam ar vienadu daudzuma formalina §kiduma, kura
sastava bija 3% CH304 un 0.85% natrija hlorida Skidums ar pH — 7.2. Suspensija tika izturéta
37° temperatiira 30 mintites. Lai veikt taninizaciju, sajaucam vienadas dalas 5% formaliniz&to
eritrocTtu suspensiju ar tanina Skidumu attieciba 1:50000 ar pH 7.2. Maisjjumu izturgjam 37°
temperatiira 30 minttes.

Lai iegiitu eritrocitaro diagnostiskumu, vienadas dalas samaisijam 5% taneniz&to
eritrocttu suspensiju un olbaltumvielu ekstraktu, kas iegiits no epidermas, dermas un zemadas
audiem atSkaidijuma 1:20. Iegiitais reagents, periodsiki to sajaucot,. izturéts 56° temperatiira
120 minttes. P&c tam eritrocitus, kas sensibiliz€ti ar antigénu, tris reizes skalojam ar 0.9%
natrija hlorida $kidumu (pH — 7.2), kura sastava bija 0.4% normila trusa asins seruma So
maisijumu resuspend€jam lidz 2.5% suspensijai un konservéjam 0.05% natrija azida Skiduma.

Ar iegiito diagnostikumu veicam netieSas hemaglutinacijas reakciju. Makrometodei
izmantojam polisterola platnites. Mikrometodei izmantojam mikrotitrétas Tkaci tipa platnites.
Abas metodes izmantojam laboratorija apstaklos, ka arT veterinarajas klinikas, ka ,,ekspres
metodi”. Ar netieSas hemaglutinacijas reakciju tiek noteikta aktivitate un specifiskums. Lai to
varétu noteikt, astonas polisterola platnites iedobés iepilda 0.5 ml stabilizatora (tvin Skidums-
60 atSkaidijuma 1:25000). Pirmaja iedob€ pievieno 0.5 ml pozitiva seruma atSkaidijuma 1:40,
péc tam veic divkarsu atskaidijumu 8 iedobg&s. Analogisku atskaidijumu sagatavo negativajam
kontroles serumam. P&c atSkaidijumu sagatavoSanas katra iedobé iepilina 0.05 ml 2.5%
diagnostiskuma. Platniti sakrata un atstaj uz 2 — 3 stundam 20° — 21° temperatiira. Rezultats
tiek uzskatits par pozitivu, ja eritrociti izklaj iedobi lidzigu ,lietussarga” formai. Reakcijai
jabiit pozitivai vismaz 6 iedob&s. Negativa rezultata gadijuma eritrociti nos€zas iedobé
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»pogai” lidziga forma. Pozitivs hemaglutinacijas rezultats ir tada gadijuma, ja reakcija
noveérojama 6 iedobé€s, kas atbilst titram 1:1280. Kontroles iedob&s visi rezultati ir negativi
(Mypanunos, 1999; Ilapesckuii, 1982; Ky3pmun, 1982; Robey, Allison, 1995; Illamapaus,
Kapanbnuk, 1997).

NetieSais bazofilais tests (Selli tests) pamatojas uz bazofilo leikocitu morfologisko
izmainu izp€ti mijiedarbiba ar specifisko alergénu (Ky3smun u ap., 2002). Bazofilo leikocitu
procentualais daudzums asinis suniem ir no 0 lidz 1.

Sarkana neitrala krasviela izlases kata nokraso bazofilo leikocitu granulas kiegelsarkana
krasa, kas lauj tas atSkirt no citam Stinam. Rekciju novéro mikroskopa, izmantojot ellas
imersijas metodi. Neizmainitajiem bazofilajiem leikocitiem ir ieapala forma un iekrasotas
granulas atrodas Sunas iekSpus€. Pozitivas reakcijas gadijuma novéro Stnu deformaciju,
pseidopodiju veidoSanos, izteiktu granulu kustibu un atseviskos gadijumos novéro Stnu
plisumus un granulu izkliSanu no $tnam. Katra parauga uzskaita 40 bazofilos leikocitus,
nosaka morfologiski izmaintto $iinu procentualo sastavu norma un patologijas gadijuma.

Nosaciti reakcija tiek iedalita 3 pakap€s, vaja (izmainito bazofilo leikocitu skaits
parsniedz 10% salidzinot ar normu), m&rena (15%) un izteikti pozitiva (vairak par 20%).
Visos gadijumos tiek nemti véra rezultati, kas saistiti ar kontroles grupas bazofilo leikocitu
nespecifiskas reakcijas augstakajiem raditajiem.

Intrakutanas alergiskas raudzes metodei izmantojam epidermas, dermas un zemadas audu
ekstraktu atSkaidijuma 1:50. Ciskas apvidus medialaja pus€ intrakutani ievadijam 0.5 ml
ekstrakta. Otras kajas simetriskaja apvidi intrakutani ievadijam 0.1 ml fiziologiska $kiduma
vai ekstrahéto Skidumu. Reakciju noveértg§jam pec 24 stundam. (kavéta reakcija). Talitejas
reakcijas gadijuma injekcijas vietd uz adas novérojam hiperémijas zonu, kas maksimalo
izmeru sasniedza 15 — 30 mintsu laika. Péc dazam stundam reakcija pilniba izzuda.

Novertgjot reakciju, meérijjam hiperemétas zonas diametru un salidzinajam ar kontroli. Ja
apsartuma diametrs injekcijas vieta bija lielaks par 0.5 mm, reakciju vert€jam ka pozitivu.

Autologisko sensibilizéto limfocitu raudze (adas iekaisuma reakcija péc autolimfocitu
ievadiSanas). Lai atdalitu eritrocitus no leikocitiem asinis tika nostadinatas. legiito asins
serumu atdalija ar Pastéra pipetes palidzibu un centrifugg€ja 10 minites (1000 apgr./min.).
Nostadinato skidrumu atstica, bet Stinu noseédumu divkarsi skaloja izotoniskaja natrija hlorida
noteica izmantojot Gorjajeva kameru, bet vajadzibas gadijuma suspensiju atSkaidija Iidz
2x10% $@nu 1 ml. Veicot suspensija uztriepju kontroles apskati, limfocitu sastavam jabiit 88—
94 % robezas.

Adas raudzes metodika pamatojas uz 0.1 mll intrakutano limfocitu suspensijas ievadisnu
ciskas apvidus medialaja pusé un 0.1 mll. natrija hlorida vai ekstrah&ta Skiduma ievadisnu
pretéja pus€. Rekciju novértéja pec 24 stundam (paléninata reakcija). Rekcija tika vértéta
nosakot hiperémijas zonas diametru salidzinot to ar kontroles puses diametru. Ja apsartuma
diametrs suspensijas ievadiSanas vieta bija lielaks par 0.5 centimetriem, ta tika veértéta ka
pozitiva.

Ja hiperémijas izmérs un argjais izskats bija tads pats ka kontroles pusg, reakcija tika
verteta ka negativa (—).

Ja hiperémija bija nebiitiska un tas intensitate (krasa) bija bali sarta un ta izzuda lénak par
24 stundam, salidzinot ar kontroles pusi, tad tadu reakciju vertgja ka Saubigu (+).

Ja hiperémijas zona bija 4 - 5 mm, apsartusi un vaji izteiktu infiltraciju, reakcija tika
verteta ka vaji pozitiva (+).

Pie skaidri izteikta hiperémijas ar 6 - 8 mm diametru un méreni sapigu infiltratu, kas ilga
vairak par 24 - 48 stundam, reakcija tika verteta ka videja (++).
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Ja hiperémija bija spilgti izteikta ar skaidri redzamu infiltratu, tas diametrs bija vairak par
10 - 15 mm, ka ari ta izzuda péc 24 - 48 stundam vai ilgak, reakcija tika verteta ka izteikti
pozitiva (+++).

Ka alergéns netieSajai hemaglutinacijas reakcijai (NHAR) tika izmantoti adas slani, kurus
skaris dermatits (epiderma,derma un zemadas audi). legiito materialu homogonizgja lidz
suspensijai, centrifugg€ja un pievienoja asins serumu, lai sensitivizétu formaliz&tos eritrocitus.

PETIJUMU REZULTATI

Suniem, kas slimoja ar atopisko dermatitu, tika veikts petijums saistiba ar asins serumu
un noteikti antivielu titri pret aberétiem adas audiem, noteikts tiesais Selli tests, ka arf veikta
adas raudze ar sensibilizéto limfocitu palidzibu, lai noteiktu alergijas pakapi. legitie rezultati
apkopoti tabula 1.

1. tabula/ Table 1
Alergijas pakapes noteikS§ana suniem
Determination of allergic grade in dogs

NHAR & 1
. . Selli tests
- Antivielu titri _
N.p.k. Sunu $kirnes Vecums (pakape) =
IRHA . Adas raudze
Numb. Dog breeds gados . " Shelli test Ki .
Age titres 0 (degree) Skin reaction
antibodies
1 Pudelis 4 1:640 izteikta -
Poodle
2 Bolonas zida suns 5 1:320 izteikta +++
Bologna silk dog
Pudelis ) _.
3 Poodle 5 1:160 vaja ++
Kollijs , e
4 Collie 7 1:160 vidgja ++
Sarpejs . e
5 Shar-pei 2 1:80 vidgja ++
Dogs . _.
6 Great Dane 4 1:80 vaja +
Vacu aitu suns ) o
7 German Shepherd 5 1:640 izteikta +++
8 Kaukéza aitu suns 4 1:1280 izteikta +++
Caucasian Sheep dog
9 Sarpejs 7 1:640 izteikta -
Shar-pei
10 Mopsis 5 1:80 vidsia ¥
Pug
11 Pekinietis 3 1:640 izteikta -
Pekignes
Vacu aitu suns ) .
12 German Shepherd 8 1:160 videja i
13 Keri-blu terjers 6 1:640 izteikta ot
Kerry blue terrier
14 Bulterjer S 3 1:320 izteikta ++
Bull-terrier
15 Franc¢u buldogs 6 1: 640 izteikta +++
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French bulldog
Toiterjers
Toy terrier

16 5 1:640 izteikta +++

Vaja alergiska reakcija novérojama 2 suniem izmantojot Selli testu, 3 supiem izmantojot
intrakutano raudzi un 3 suniem nosakot antivielu titru 1:80.

Vidgja alergiska reakcija novérojama 4 supiem izmantojot Selli testu, 2 supiem
izmantojot intrakutano raudzi un 3 supiem nosakot antivielu titru 1:160.

Izteikta alergiska reakcija novérojama 10 supiem izmantojot Selli testu, 9 supiem
izmantojot intrakutano raudzi un 11 suniem nosakot antivielu titru 1:320 — 1:1280

REZULTATU ANALIZE

Izvertgjot pétijuma rezultatus, konstatéts, ka alergiska dermatita imunologiskas norises
fazé slimajiem dzivniekiem veidojas autoantivielas pret adas audiem un spéciga limfocitu
sensibilizacija. Noskaidrots, ka autolimfocitu sensibilizacijas un autoantivielu sintézes
rezultata sakas imiinas reakcijas antigéns + antiviela un veidojas imiinie kompleksi, pret
kuriem izstradajas antivielas un process iegiist noslégtu ciklu, bet slimiba ilgstoSu formu.
Imunologisko procesu dinamika noskaidrota un apstiprinata ar tieSo Selli testu, adas raudzi un
autoantivielu noteikSana ar NHAR. Rezultati sakrita ar alergizacijas limeni jeb pakapi.

No visam pielietotajam metodem visjutigaka bija NHAR, pargja metodes tikai
apstiprinaja organisma alergisko stavokli.

Miisu pétijumu rezultata alergiskajam reakcijam predisponétakas sunu Skirnes bija
Sarpejs, pekinietis un keri-blu terjers. Mazjiitigakas sunu Skirnes bija vacu aitu suns, dogs un
kollijs.

Statistiska datu apstrade netika veikta tadel, ka katrs izmekl&jamais dzivnieks tika vertets
individuali. Datu apstradi var veikt, ja katra grupa ir ne mazak par tris dzivniekiem.

1.attels. Alergiskais dermatits cirkspa apvida
Figure 1. Allergic dermatitis at inguinal region
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SECINAJUMI

1. Alergisko reakciju patogenézé vadosa loma ir imunologiskajai stadijai, kuras rezultata
veidojas autoantivielas pret savas adas audu ekstraktu ar dermatitu slimojoSiem suniem,
ko nosaka ar NHAR ar titru no 1:80 Iidz 1:1280.

2. Alergiska dermatita attistibas gaita notiek limfocitu sensibilizacija, aktiviz&jas alergiskie
procesi, kas apstiprinas ar pozitiviem Selli testa rezultatiem un adas raudzi.

3. Alergiska dermatita arstéSana biis mazefektiva bez autoantivielu sintézes nomaks$anas.
Autoantivielas, kas izstradajusas pret adas komponentiem sekmé&s imiinas reakcijas,
veidojot imiinos kompleksus pret sensibiliz€tiem limfocitiem un tadejadi sekmés
patologisko procesu attistibu.
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DEFINITION OF RESIDUAL AMOUNTS OF PESTICIDES IN MEAT
OF GUPPI FISH IN EXPERIMENTAL CONDITIONS

Asel Paritova, Nurzhan Sarsembayeva, Zhadyra Valieva, Zhumakanov Sanzhar
Kazakh National Agrarian university, Kazakhstan

ABSTRACT

The article presents the results of study of pesticide residues in meat of guppy fish in
experimental conditions. The study determined the content of pesticide residues in meat of
studied fish, which yielded the following results: there were significantly higher content of
pesticides in meat of fish in experimental groups compared to controls. In the experimental
group, the concentration of chlorpyrifos ranged from 0.0071 to 0.0099 in the first group, from
0.0048 to 0.0054 in the second group, from 0.0012 to 0.0009 in the third experimental group.
Research data suggests that pesticides can be accumulated in meat in fairly large quantities.

KEY WORDS: guppy fish, pesticide, chromatography, Dursban, chlorpyrifos.

INTRODUCTION

Providing the population with food and healthy food — is an important and actual problem
of the state value. Without its decision, social stability of society and population health is
impossible. In recent years in the country in connection with change of character of domestic
market, measures for integration of Kazakhstan economy in the world are taken. At the
solution of this important state task, requirements of environmental and sanitary control
assigned to Kazakhstan by the countries - participants of the World Trade Organization are
considered. Prompt growth of consumption of production of agro-industrial complex demands
increase in productivity and decrease in product cost which are reached at the expense of
rational application of herbicides, insecticides, fungicides (in plant growing, veterinary
science and medicine).

Domestic producers of agricultural production using pesticides according to the
production schedules, are obliged to guarantee safety of received production for population
health. Residual maintenance of these potentially dangerous chemical compounds in finished
goods shouldn't be above the maximum permissible levels defined by standard
documentation.

Pesticides - is the collective name of chemical means of protection of plants from
diseases, wreckers and weeds, and also regulators of growth and other substances used for
fight against harmful organisms. In rural and wood farms, wide range of pesticides is applied,
forms and methods of their introduction are improved (Zhulenko, et al., 2011).

Preparations which are brought directly in reservoirs or used for processing of coastal
zones are the most dangerous to hydrobionts: algicides, some herbicides, molluscicides,
ichthyocides, and means of fight against water stages of blood-sicking insects. Intermediate
situation is occupied by means applied in rice growing and irrigated agriculture, and also for
land reclamation which arrive with exhaust waters through certain time after application.
Significant amount of pesticides arrives in reservoirs with rain and thawed snow (superficial
drain), at aviation and land processing of agricultural grounds and woods, and also with drains
of enterprises for production of pesticides (Grishchenko et al., 1989).

At synthesis and production of separate pesticidal preparations together with pesticides,
intermediate products and fillers of preparative forms can get into reservoirs.

Main reasons for sharp and chronic poisonings of fishes with pesticides are connected
with violation of rules of their application (excess of norms of expense and increase in
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frequency rates of introduction), their losses at transportation and storage, wrong utilization of
used preparations, and also descent of crude sewage from chemical companies.

According to official reports, in Kazakhstan about 500 tons of not identified pesticides
are stored. In 1986 - 1995 volumes of chemical means of protection of plants were reduced to
1.8 thousand tons. Pesticidal load of 1 hectare of arable land decreased as well. Since 1998
volumes of pesticides increased and now make 9 - 11 thousand tons. The most part of means
of protection of plants — is herbicides and fungicides. In spite of the fact that DDT in the
USSR in 1971 was forbidden, till 1990th years it was applied in Kazakhstan in veterinary
science and medicine. In 1985 at piece the Syr-Darya River from boundary branch with
Uzbek SSR till Kazalinsk town, DDD and DDE contained in water. Then cases of death of
fish and bird in which bodies DDT and its metabolites was found were noted here
(Speranskaya, 2004).

Dursban is organophosphorus insectoacaricides of wide range of action, which active
ingredient chlorpyrifos. It destroys wide range of different types of gnawing, mining and
sucking insects — wreckers of cultivated cultures. Perfectly influences equally against any
stage of wreckers, whether it be adult individuals (imago), larvae of different age or eggs. It is
active in wide range of temperatures: excellently operates as at rather low temperatures
(during early-spring period, at exit of wreckers from winter diapause), and very high (late
spring and in summer, in their mass development) when pyrethroids practically don't work.
Not phytotoxic for all protected cultures in any phase of their development. It is moderately
toxic for warm-blooded, it is toxic for bees therefore at its application it is necessary to
observe the standard security measures (Muller, 2000).

At coming of FOS with forage, intoxication comes at achievement of lethal level of their
contents in bodies of fishes that is proved on experimental model of cumulative toxicosis
(Grishchenko, 1989).

According to Agniezka Tomza-Marciniak and Agata Witczak researches, concentration
of FOS in sexual glands of fishes was much higher, than in muscular fabric (Tomza-
Marciniak, Witczak, 2010).

On the basis of five years' monitoring (1992 - 1997) of toxicological condition of haarder
in Azovo-Chernomorsky pool it is revealed that all studied its copies contain residual number
of organochlorine connections which basis in equal shares is made by DDT both its
metabolites and polychlorinated biphenyls. Prevailing component in DDT group is its final
metabolite — DDE. In interannual plan, tendency to decrease in maintenance of total
organochlorine compounds in soft fabrics of fishes is noted; interseasonal changes are
synchronized with intensity of food. Factor of biological accumulation of studied toxicants at
fishes to age 2 + is much higher, than at fishes of senior age groups (Voronenko et al., 1998).

Purpose of our researches was studying of toxic influence of pesticide of Dursban on
guppies fish in experimental conditions, with subsequent definition of residual amounts of
studied pesticide content in meat of fish.

MATERIAL AND METHODS

Experiment was carried out in summer period of 2011 - 2012 at the department
“Veterinary and sanitary examination and hygiene”, Kazakh National agrarian university and
at Kazakh research institute of protection of plants and quarantine. For experiment, clinically
healthy guppies fish in number of 60 heads and 4 aquariums in capacity of 20 I, and also
Dursban's preparation (with recommended norm of 1 | on hectare of land) having wide
application in agro-industrial complex, were taken. For determination of sharp toxicity of
tested preparation, guppy fish were contained for two days in water. Solutions of preparations
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prepared directly ahead of experiment on the basis of acetone. Experience carried out
according to the methodics (Zharikov, 2002).

Table 1

Dose of solution of

Ne Groups Dursban pesticide
ml/I

1 | 1 experimental 0,001 ml/l
2 | 2experimental 0,003 ml/I
3 | 3experimental 0,005 ml/I
4 Control 0

Solution of Dursban pesticide was introduced to fishes of the first skilled group which
active ingredient chlorpyrifos in a dose of 0.001 ml/l, the second group was dripped with
Dursban in a dose of 0.003 ml/I, the third group — in a dose of 0.005 mkg/I (tab. 1). Extraction
of substances was made by techniques described by RK State Standard 2011 - 2010 “Water,
food, stern and tobacco products”. At chemical analysis, quantitative content of active
ingredients in meat of fish poisoned with pesticides in experimental conditions by method of
liquid chromatography was determined. For chromatography, liquid chromatograph Agilent
1100 was used. Thermostating at 40 C, mobile phase — acetone, speed of movement of stream
— 0.3 ml/min, volume of extract of test entered into chromatograph — 5 mkl. Statistical data
processing carried out with use of package of applied Microsoft Excel 2000 programs.
Reliability of distinctions of the received data was defined by Student's test program.

RESULTS AND DISCUSSION

In each aquarium, during the experiment, 3 times per day control of temperature
measurement, pH, turbidity, conductivity of water environment and contents of dissolved
oxygen was conducted. And also salinity of water on chlorine was watched. Daily made care
of fish, water purification and oxygen pumping by means of compressors and filters was
made.

At research of processes of toxicants accumulation in body of fish in aquarian conditions,
besides contents and feeding mode, central place is occupied by works on studying of their
functional condition which help to open mechanisms of impact of toxic impact on fish and to
receive necessary data for recommendations of nature protection and biotechnical character.

During supervision over environment, conditions in experimental capacities were stable
and actually didn't differ. So, for example water temperature throughout all test period
fluctuated within 18.0 - 23.0 °C. Maximum indicators were registered at 19 o'clock.
Concentration of oxygen dissolved in water in all capacities was up to standard of 6.7 - 10.1
mg/l, pH within neutral environment: 6.8 - 7.3.

Salinity on chlorine which was defined daily also remained in narrow range, rising from
5.57 % in the first half of test, to 6.73 % at the end of it.

Fishes died within 72 hours from pesticidal intoxication. Then small fishes investigated
on the content of residual amounts of pesticides by method of liquid chromatography.

During research, the following results were received: raised content of pesticides in meat
of fish in test groups in comparison with control was appreciable. In test group, concentration
of chlorpyrifos ranged from 0.0071 to 0.0099 in the first group, from 0.0048 to 0.0054 in the
second group, from 0.0012 to 0.0009 in the third test group (fig. 1). Data obtained as a result
of research showed that pesticides collect in fabrics and bodies, in muscles in quite significant
amounts.
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Figure 1. Dynamics of Dursban pesticide content in meat of fish

Thus, on the basis of data on dynamics of residual amounts of Dursban pesticide content
in various concentrations testify to existence of cumulative properties of pesticide of Dursban
in meat of fish at addition in water undoubtedly:

1. Maximum of pesticides is collected within 24 and 72 hours;
2. Pesticides collecting in meat of fish cause intoxication of organism of fish causing them to
die.

CONCLUSIONS

Thus, on the basis of carried-out researches on the residual amounts of Dursban pesticide
content, and also analyzing data of foreign it is established that Dursban pesticide has ability
to collect in meat, bodies of fish and in process of accumulation it causes intoxication and
death of fish.
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ABSTRACT

Porcine circovirus-2 is widespread infection and cause Postweanig Multisystemic Wasting
Syndrome (PMWS), which clinical signs and gross lesions are variable and non-specific
(Harding, 2004). However, microscopic lesions in lymphoid tissues are almost unique and
constitute the basis of PMWS diagnosis (Segales et al., 2004a). Therefore research of lymph
node specific lesion can help to understand the pathogenesis of the PMWS, and useful in the
routine examinations for pigs possible infected by PCV2. The aim of study was to investigate
porcine circovirus-2 (PCV2) impact on the multinuclear giant cells and virus inclusion bodies
appearances in pig lymph nodes. The research was carried out in 2010. Thirty pigs, 5 - 15
weeks old, were selected from three Latvian farms for investigation. On their farms pigs with
clinical signs of Postweanig Multisystemic Wasting Syndrome were observed. Generally, four
lymph nodes were taken from each animal for histological and immunohistochemical
investigations. As a result, multinuclear giant cells were detected in 31.1% of lymph nodes,
including lymph nodes with mostly mild amount of PCV2 antigen. Interrelation was detected
between the virus amount in the lymph node and intensity of changes in some structure of
lymph node: increasing amount of virus in the lymph node, then increase the intensity of
structural change - regardless of multinuclear giant cells presence in the lymph nodes. PCV2
intracytoplasmic inclusion bodies were observed in 20.3% of PCV2 positive lymph nodes,
furthermore there lymph nodes had moderate and severe amount of PCV2 antigen, as well had
moderate and severe changes in lymph nodes structure.

KEY WORDS: multinuclear giant cell, intracytoplasmic inclusion bodies, porcine circovirus-
2, lymph nodes.

IEVADS

Ar ciku cirkovirusa-2 (PCV2) inficétiem sivéniem nov€ro ta saucamo sist€émisko
limfadenopatiju, zem $1 nosaukuma saprotot dazadas limfoido audu reakcijas — piem&ram,
ingvinalo, mezenterialo un bronhialo limfmezglu palielinasanos (Segales et al, 1997; Allan et
al., 2000; Harding, 2004). PCV2 ietekme uz cuku imiinsistému pilniba v&l nav noskaidrota.
Kaut gan ir paradits, ka galvenas PCV2 replikacijas Stinas ir monociti un makrofagi (Rosell et
al., 1999).
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Konkrétas limfoido audu izmainas ctikam ar PCV2 var konstatét tikai ar histologiskas
izmekl&Sanas metodém. Literatlira atziméts, ka $adiem dzivniekiem limfmezglu histologiskas
izmainas izpauzas ka folikulu vizualas izmainas, limfocitu zudums, histiocitu proliferacija
(Rosell et al, 1999; Segales et al., 2004; Opriessnig et al., 2007). Turklat iesp&jama limfoido
audu reaktivitates atskiribas dazadu Skirnu ciikam (Opriessnig et al., 2009). Atseviskos
gadijumos limfmezglos konstaté ta saucamas multinuklearas gigantiskas Stinas, ka ari
bazofilos virusalos iesléguma kermeniSus paradiSanos histiocitu un makrofagu citoplazma

(Rosell et al., 1999; Segales et al.; 2004b, Opriessnig et al., 2007). Miisu darba meérkis bija

izpatit PCV2 ietekmi uz multinuklearo gigantisko $inu (MGS) un virusdlo iesléguma

kermeniSus paradisanos ciku limfmezglos. Darba uzdevumi:

1. izpétit MGS un PCV2 virusalo iesléguma kermenu sastopamibu ciiku limfimezglos — Inn.
inguinales superficiales sinister et dexter, Inn. mesenterici craniale un Inn.
tracheobronchales;

2. izpétit atsevisko struktiiru morfologiskas izmainas limfmezglos, kuros konstatéti ar MGS
un PCV2 virusalie iesléguma kermeni;

3. izvértét ciiku cirkovirusa-2 daudzuma ietekmi uz MGS un virusalo iesléguma kermenu
paradiSanos attiecigajos limfmezglos.

MATERIALS UN METODIKA

Izmekl&jumi veikti 2010. gada tris cukkopibas saimniecibas Latvija (Latgales un
Kurzemes regiona). Visas saimniecibas sivéniem kliniski bija novérota ta saucamas ciku
pecatskirSanas novajéSanas sindromam (PMWS) lidziga aina un sivénu kriSana. Pirms
nobeigSanas sivéniem novéroja svara zudumu, caureju vai respiratoras saslimsanas, glotadu
balumu vai ikteriskumu, kas atbilst literatiira aprakstitajai PMWS kliniskajai ainai (Clark,
1997, Rosell et al., 1999, Segales et al., 2004a). P&tijumam katra saimnieciba atlasijam desmit
5 - 15 ned€lu vecus nobeigusos sivénus. Divpadsmit stundu laika p&€c sivénu naves veicam
sekciju, panémam limfmezglus — Inn. inguinales superficiales sinister et dexter, Inn.
mesenterici craniale un Inn. tracheobronchales histologiskai un imunohistokimiskai
izmeklésanai. Kopuma no katra dzivnieka (n=30) histologiskai un imunohistokimiskai
izmekl€Sanai panemti Cetri limfmezgli.

Visu dzivnieku limfmezglus (n=120) histologiskai un imunohistokimiskai izmekl&sanai
fiks§jam 10% neitrala formalina. Parafina iegulditie preparati tika sagriezti 4 pum biezos
griezumos. Talak dalu preparatus, attiecigi apstradatus un krasotus ar hematoksilinu un
eozinu. Imunohistokimiskai izmekleSanai uz specifisko PCV2 antigénu klatbttni izmantojam
avidina-biotina-peroksidazes tehniku (Szczotka et al., 2011) ar primaru monoklonalu antivielu
Ingenasa 36A9 (atSkaidijums 1:250 ar TBS un albuminu). Preparatus analiz€jam Zeissa
gaismas mikroskopa. Katra histologiskaja preparata novért€jam multinuklearo gigantisku
Sunu un PCV2 citoplazmatisko iesléguma kermenu klatbiitni dazadas limfmezgla strukttras:
kortikalaja, parakortikalaja, un medularaja slani, ka ar1 subkapsularos un trabekularos sinusos.
Katra limfmezgla regiona izmekl&jam 10 redzeslaukus ar palielinajumu x200.

Katra histologiskaja preparata novértéjam tris limfmezgla struktiiras parametrus, kuru
izmainas ir visparpienemts izteikt ballés no 0 lidz 3 (Opriessing et al., 2004):

e folikulu vizualais izskats (0 — izmainu nav, 1 — folikulu vizualais izskats nedaudz

izpladis, 2 — folikulu struktiira vaji saskatama, 3 — folikuli vispar nav saskatami);

e limfocitu daudzuma samazinasanas limfmezgla kopuma (0 — izmainu nav, 1 —
limfocitu daudzums nedaudz samazinats, 2 — limfocitu daudzums vid€ji samazinats, 3-
noveéro loti lielu limfocttu zudumu);

e histiocitu daudzums (0 — histiocTtu preparata nav, 1 — konstat€tas atsevisSkas Stinas, 2 —
vidg€ji daudz histiocttu, 3 — histiociti loti daudz).
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Katra imunohistokimiskaja preparata novertegjam PCV2 antigéna daudzumu, kas attiecigi
noradija uz PCV2 daudzumu. Izvért§jumu veicam péc visparpienemtas sist€émas, kura PCV2
antigéna daudzums izvertéts ka neliels (+), vidgjs (++) un liels (+++) (Opriessing et al., 2004).

Datu statistiska apstrade veikta ar Microsoft Excel t-test: Two-Sample Assuming Unequal
Variance, savstarp&ji salidzinot atsevisko parametru izmainu vid€jos raditajus limfmezgliem
ar MGS klatbatni un bez tas (p<0,05), ka arl savstarpgji salidzinot atsevisko parametru
izmainu vid§jos raditajus limfmezgliem ar PCV2 citoplazmatisko iesléguma kermenu
klatbiitni un bez tas (p<0,05).

REZULTATI UN DISKUSIJA

No 30 imunohistokimiski izmeklétiem sivéniem PCV2 antigénu konstatg§jam 16
dzivnieku limfmezglos, turklat tas dazados daudzumos bija konstatets visos 64 izmekl&tajos
limfiezglos (53,3%). Jaatzimg, ka sivénu limfmezglos negativos uz PCV2 antigénu, MGS un
PCV?2 virusa citoplazmatiskus iesléguma kermenus nekonstatgjam.

Ta ka vienam dzivniekam izmekletajos limfmezglos var€ja konstatet PCV2 antigénu
dazados daudzumos (no + Iidz +++), tad turpmakajai analizei sagrup&jam limfmezglus tris
grupas — attiecigi péc virusa antigéna daudzuma tajos.

Pirmo analiz&sim saistibu starp PCV2 daudzumu limfimezglos un MGS paradisanos tajos
(1.tabula). Kopuma MGS noteicam 31,3% limfmezglos. Citu autoru pétijumos MGS
paradiSanas limfmezglos bija novérojama 27,1% (Segales et al., 2002) un 21,2% (Krakowka
et al., 2005) gadijumos. Visbiezak MGS sastapam limfmezglos (60%) ar nelielu (+) PCV2
antigéna daudzumu tajos.

1. tabula/ Table 1
Limfmezglu skaits ar multinuklearas gigantiskas Siinas
Amount of lymph nodes with multinuclear giant cells (MGC)

MGS Kopa PCV2 antigena PCV?2 antigéna daudz_ums
limfmezglos: pozitivie limfmezgli (n=64) Amount of PCV2 antigen
MGC ’ Tot_al amount of PCV2
in lymph nodes: antigen positive lymph + ++ +++
) nodes (N=64)
Konstatgtas / 20 (31,3 %) 12 (60%) | 4(20%) | 4 (20%)
Detected
Nav konstatétas / 44 (68,7 %) 21 (48%) | 12 (27%) | 11 (25%)
Not detected

Multinuklearas gigantiskas Stinas ir lieli makrofagi, kuri rodas no makrofagu savstarp€jas
sapliisanas (M6st J. et al., 1997, Cheville N.F., 1999). Parasti MGS audos paradas gadijumos,
ja nepiecieSsams fagocitét liela izméra antigénu (M0ost J. et al., 1997). Zinot, ka PCV2 vairojas
makrofagos, iesp&jams, inficetos makrofagus organisms sak uztvert ka antigénu, kuru
nepieciesams fagocitét, ko veic jau citi makrofagi, rezultata veidojot MGS (Tsai YC et al.,
2010).

Darba gaita méginajam atbildét uz jautagjums, vai ir kadas raksturigas strukturalas

izmainas tajos limfmezglos, kuros vargja novérot multinuklearo gigantisko $iinu paradiSanos
(2.tabula).
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2. tabula/ Table 2

Vidgjais novérteSanas raditajs (ballés) limfmezgliem ar multinuklearam gigantiskam
sunam (n=20) un bez tam (n=44)
Average structural changes of lymph nodes (scores) with multinuclear giant cells™
(n=20) and without them (n=44)

Novertesanas parametri
Evaluated parameters
. e 1. . - Histiocitu
PCV2 antigena | - Follkulu_wzu_alal_s L1mf0c1t1.1 (}zvlud_zuma daudzuma
izskats / Visualization samazinasanas / e e v -
daudzums . palielinasanas /
of the follicle Decrease amount of
Amount of structure Ivmohocvtes Increase amount of
PCV2 antigen ymphocy histiocytes
bez MGS ar MGS bez MGS ar MGS | bez MGS | ar MGS
without with without with without with
MGCH MGCA? MGCAH MGCA? MGCA? MGCA
+ 1,5* 2,2* 1,2 1,6 1,3 14
++ 2,7 3,0 2,1 2,3 1,6 15
+++ 3,0 3,0 2,7 2,8 2,4 2,0

* - p<0,05 ir bitiskas atskiribas
* - p<0,05 is detected significant difference

Limfmezglos, kuros bija neliels (+) PCV2 daudzums noveroja statistiski biitiskas
atikiribas (p<0,05) folikulu vizualizacija limfmezglos ar MGS un bez tam. Limfmezglos,
kuros konstat§jam multinuklearas gigantiskas §tinas folikulu struktiira bija vajak saskatama.
Konstatgjam, zindmu sakaribu starp virusa daudzumu limfmezgla, no vienas puses, un
atsevisko struktiiru izmainu intensitati, no otras: palielinoties virusa daudzumam attiecigaja
limfiezgla, palielinas strukturalo izmainu intensitate — neatkarigi no MGS klatbiitnes
attiecigaja limfmezgla (sk. 2.tabulu).

NakoSais jautajums, kas janoskaidro bija — tieSi kur parsvara lokaliz&jas multinuklearas
gigantiskas Stnas limfmezglos ar dazadu cirkovirusa-2 daudzumu. Rezultati atspoguloti
treSaja tabula. Konstatéjam, ka limfimezglos ar nelielu (+) PCV2 daudzumu MGS biezak
lokalizgjas kortikalaja slani, turklat tiesi folikulos. Toties limfmezglos ar lielu (+++) PCV2
daudzumu, MGS vairak novérojam parakortikalaja slani (3.tabula).

Pieaugot PCV2 antigéna daudzumam ciiku limfmezglos, visstiprak izmainas limfmezglu
folikulu struktiira — tie sak sliktak vizualizeties, 1idz pat mikroskopa klist pilnigi nesaskatami
(Piginka et Birgele, 2012). Uzskatam, ka pie liela (+++) PCV2 daudzuma limfmezglos
folikuls parasti sabriik, un MGS nokliist parakortikalaja slani, tade] ari tie$i $aja slani tas
parsvara konstatgjam.

Talak limfmezglos ar dazadu PCV2 antigéna daudzumu analiz€sim PCV2 virusa
citoplazmatiskos iesléguma kermeniSus (4. tabula). PCV2 citoplazmatiskos iesléguma
kermeniSus konstatgjam 20,3% no izmekletajiem limfmezgliem. Tas ir ievérojami mazak,
neka konstatéts citus autoru pétijumos, kur Sis skaitlis sasniedz 33,3% (Krakowka et al., 2005)
un pat 34,0% (Segales et al, 2002). Jadoma, ka §is atSkiribas var€tu biit saistitas ar p&tijumos
ieklauto ciiku dazadajam Skirném. Ka jau raksta ievada mingjam, atSkirigu Skirnu ciku
limfoido audu reakciju uz cirkovirusu-2 var biit dazada (Opriessnig et al., 2009).
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3. tabula/ Table 3

MGS skaits daZzados limfmezgla regionos atkariba no PCV2 antigéna daudzuma taja
Amount of multinuclear giant cells” in difference regions of lymph nodes according with
PCV2 antigen in there lymph nodes

PCV2 antigena daudzums limfmezglos
MGS lokalizacija Amount of PCV2 antigen in lymph nodes
limfmezgla + (n=12) ++ (n=4) +++ (n=4)
MGC location | Limfmezgli | MGS* | Limfmezgli | MGS* | Limfmezgli | MGS*
in lymph nodes Lymph MGC*n Lymph MGC*» Lymph MGC*»
nodes nodes nodes
Kortikalaja slani 8 1-11 3 5 2 2-8
Cortex
Parakortikalaja 4 1 1 2 3 1-12
slant
Paracortex
Medularaja slant - - - - - -
Medulla
Trabekularaja 2 1-2 - - 2 1
sinusa
Trabecular sinuss
Subkapsularaja - - 1 1 - -
sinusa
Subcapsular sinuss

* - minimalais un maksimalais MGS skaits limfimezgla attiecigaja struktiira 10 redzeslaukos (palielindjums

x200).
* - minimal and maximal amount of multinuclear giant cells in appurtenant region of lymph nodes from 10 field

(magnification x200).
4. tabula/ Table 4

Limfmezglu skaits ar PCV2 citoplazmatiskiem iesleguma kermeniem
Amount of lymph nodes with PCV2 intracytoplasmic inclusion bodies

PCV2 citoplazmatiski PCV2 antigéna Kopa PCV2 antigéna
iesleguma kermeni daudzums pozitivos limfmezglos
limfmezglos: Amount of PCV2 (n=64)
PCV?2 intracytoplasmic antigen Total amount of PCV?2
inclusion bodies in lymph 4 t et antigen positive lymph
nodes: nodes
Konstatéti / Detected 0 5 8 13 (20,3 %)
Nav konstatéti / Not detected 33 11 7 51 (79,7 %)

Jauzsver, ka virusa ieslégumus konstatéjam tikai tajos limfmezglos, kuros PCV2 antigéna
daudzums bija vid€ji liels vai liels (skat.4.tabulu), lidz ar to visu limfmezglu strukttiru
izmainas bija 2 vai 3 ballu Iiment (5. tabula).

Vidgji lielais un lielais PCV2 daudzums limfmezglos predispongja, gan histiocitu
daudzuma palielinasanos (vidgji lidz 2,2 ballém), gan vienlaicigi art PCV2 iesléguma
kermeniSu paradiSanos. Zinot, ka histiociti ir ,,novecojusie” makrofagi (Willard-Mack, 2006),
bet PCV2 organisma vairojas tieSi makrofagos (Rosell et al., 1999), tad jadoma, ka palielinats
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PCV2 daudzums izraisija limfmezgla atbildes reakciju, kura zinama meéra atspogulojas
makrofagu ,,cipa” ar konkréto virusu.

5. tabula/ Table 5
Limfmezglu struktiiru izmainas balles (videjie raditaji) limfmezglos bez (n=51) un ar

(n=13) PCV2 citoplazmatiskiem iesléguma kermeniSiem
Average structural changes of lymph nodes (scores) without PCV2 intracytoplasmic
inclusion bodies (n=51) and without them (n=13)

Noveértesanas parametri
Evaluated parameters
. . . Limfocitu daudzuma Histiocitu daudzuma
Folikulu vizualais . v ielinasanas /
PCV/?2 izskats / Visualization samazinasanas / . palielinasanas .
antigéna | of the follicle structure Declr ease amount o Increa}se_ amount o
daudzums ymphocytes histiocytes
Amount Bez PCV2 Ar PCV2 Bez PCV2 Ar PCV2 Bez PCV2 Ar PCV2
of PC\/2 1esléguma 1esléguma 1esléguma 1esléguma 1esléguma 1esléguma
antigen lgern_ler,uem lgermc?r,nem lgem_ler,nem l,(erme_:r,uem l,(errper,uem l,(erme_r,nem
Without With Without With Without With
PCV2 PCV2 PCV2 PCV2 PCV2 PCV2
inclusion inclusion inclusion inclusion inclusion inclusion
bodies bodies bodies bodies bodies bodies
+ 1,8 - 15 - 15 -
++ 2,7 3,0 2,3 2,2 1,6* 2,2%
+++ 3 3,0 2,7 2,6 2,3 2,4

*- p<0,05 ir butiskas atSkiribas
* - p<0,05 is detected significant difference

SECINAJUMI
1. Multinuklearas gigantiskas Siinas sastopamas 31,3% limfmezglos, turklat tajos kas
parsvara ir ar nelielu PCV2 antigéna daudzumu.
2. Konstatgjam, zinamu sakaribu starp virusa daudzumu limfmezgla, no vienas puses, un
atseviSko struktiiru izmainu intensitati, no otras: palielinoties virusa daudzumam
attiecigaja limfmezgla, palielinas strukturalo izmainu intensitate — neatkarigi no MGS
klatbutnes attiecigaja limfmezgla.
3. PCV2 virusa citoplazmatiskie iesléguma kermeniSi limfmezglos konstatéti tikai 20,3%
gadijumos, pie tam tajos limfmezglos, kur PCV2 antigéna daudzums ir vid&ji liels vai
liels, kas savukart noteica, ka visu $o limfmezglu struktiiru izmainas ari bija 2-3 ballu

Itment, tas ir vidgji lielas vai lielas.
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ABSTRACT

Sea trout are fish which are most similar to salmon and that’s why it is little studied. Despite
included in one genus, salmon and sea trout are not as alike as it seems. Many points
including physiological parameters might be and are different. Nowadays sea trout are reared
in Latvian hatcheries. Ninety four sea trout blood samples were taken and examined and
following parameters were identified — red blood cell count (RBC), hemoglobin, hematocrit
and leukocyte formula. For sea trout smolts from natural watercourses RBC count was
1,22*10"/L, hemoglobin 7,77 g/L, hematocrit 29,40 %; for one year old sea trout from ponds
RBC count was 1,01*10*/L, hemoglobin 10,13 g/L, hematocrit 39,75 %; for one year old sea
trout reared in flow through system RBC count was 1.10 — 1.17 *10*%/L, hemoglobin 8.97 —
10.32 g/L, hematocrit 29.21 — 36.94 %); for sea trout reared in recirculation system RBC count
was 1.25 — 1.47*10%/L, hemoglobin 8,13 — 8,41 g/L and hematocrit 33.00 — 37.58 %. In sea
trout leukocyte formula neutrophils, eosinophils, lymphocytes and monocytes were
differentiated.

KEY WORDS: sea trout, hemoglobin, RBC, leukocyte formula.

INTRODUCTION

Knowledge about hematology of salmonids can be used as biomarker for establishing a
state of the environment (Khan, 2010), for determination of physiological state of fish (Ruane
et al., 2000; Stoskopf, 1993; I'naronesa, 1989) and for diagnosis of a disease (Rehulka, 2003).

Fish blood consists of plasma and blood cells: erythrocytes, leukocytes and platelets.
Count of fish erythrocytes usually is lower than in mammals and depends on the need for
oxygen. The concentration of hemoglobin is lower than in mammals. More active fish which
require more oxygen usually have higher hemoglobin level, smaller erythrocytes and low
mean corpuscular volume (MCV). Mean corpuscular hemoglobin (MCH) differs between fish
species because of different size of circulating erythrocytes. Mean corpuscular hemoglobin
concentration (MCHC) in fish is lower than in mammals on account of nucleus which takes
place in a cell. Young erythrocytes are bigger and have higher hemoglobin concentration
resulting in higher MCV, MCH and MCHC than in older cells (Hrubec, Smith, 2010).

Hematocrit fluctuates from 21 — 28 % in flounder (Mahoney, McNulty, 1992), to 47,7%
in herring (Medne, Balode, 2011). For rainbow trout it is 21 — 44 % (Miller et al., 1983) but
there is no information about sea trout.

A count of leukocytes is variable, it increases just after feeding, whereas a significant
decrease can be seen during a poisoning or using anesthetics. The most of leukocytes are
lymphocytes. An amount of monocytes increases in winter and decreases in summer. Similar
situation can be seen with neutrophils: an increase in winter and decrease in spring (Noga,
1996; I'marosnesa, 1989). Basophils are very rare (Hrubec, Smith, 2010).

The aim of the research was an analysis of one year old sea trout hematological
parameters in spring.
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MATERIAL AND METHODS

The study was carried out in the LUA Faculty of Veterinary Medicine, Institute of Food
and Environmental Hygiene and in the Institute of Food Safety, Animal Health and
Environment BIOR, laboratory of aquaculture and fish pathology.

There were 94 one year old sea trout used in the study. Fish were from different
hatcheries and caught in river Salaca by using a research pot of fish migration.

A blood sample was taken from caudal vein immediately after catching fish. Blood was
collected in tubes with anticoagulant (EDTA). Samples were transported to laboratory in ice-
box within 1 - 2 hours.

A count of erythrocytes was determined by using a photoelectric colorimeter (FEC) MP-
plus. Refractive index was determined with the wave length of 546 nm. To establish RBC
count, some samples were examinated both with FEC and with Gorjajev chamber. Relevance
between both parameters was calculated and expressed as a formula which was used for
calculation of RBC count:

RBC (milj./ mm?) = 2,3409x Rl —0,1519, (1)
where
RBC — RBC count;
RI — refractive index by FEC.

For clarifying a blood hemoglobin concentration, cyanmethemogtlobin method was used.
An optical density was determined by using FEC with wave length of 546 nm, transformation
solution was used as a benchmark. For comparision examination with Sahli’s hemometer was
carried out. Then a relevance between both parameters was calculated and expressed as a
formula used for calculation of hemoglobin level:

Hgb(g/L) =1,058-RI +3,391, (2)
where
Hgb — hemoglobin level;
RI — refractive index by FEC.

Hematocrit was determined by the microhematocrit method. Capillary tubes were
centrifuged for 5 minutes at 6000 G, using centrifuge NF 048. Erythrocyte indices were
calculated: mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) and
mean corpuscular hemoglobin concentration (MCHC) (Jemeljanovs et al., 2007).

Blood smears were made to determine a leukocyte formula. Blood smears were dried and
stained with JorVet stains DipQuick Stain Kit. Microscopic examination of blood smears was
carried out using light microscope Leica DME at magnification 400x and counting 100
leukocytes (Stoskopf, 1993).

Average and standard deviation (SD) was calculated for the data obtained. To compare
parameters of different fish rearing systems and in different living conditions T-test for
comparision of two seperate samples was used (Sokal, Rohlf, 2000).

RESULTS AND DISCUSSION

When analysing results obtained in the spring of 2012 it can be seen that RBC count
fluctuates from 1.10 to 1.47 x 10*%/L (table 1). In March and April RBC count in flow-through
system is lower than ir recirculation system but there is no significant difference between
months in none of the systems. Hemoglobin fluctuates from 8.13 to 10.32 g/dL, in flow-
through system it decreases in April but in recirculation system it increases but there is no
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significant difference between months. In April hematocrit significantly (p< 0.05) decreases
in flow-through system and reaches 29.21 %. Hematocrit decreases in recirculation system too
— from 37.58 % to 33.00 %. In March MCH is 61.77 pg in flow-through system and 36.10 pg
in recirculation system but in April respectively 52.47 pg un 35.61 pg but the decrease is not
significant (p> 0.05). MCHC significantly (p< 0.05) increases from March to April in flow-
through system (from 12.99 to 18.64 g/L), in the recirculation system relevant changes are not
seen. MCV in both rearing systems does not significantly change in March and April, in flow
through system it decreases from 280.01 to 262.56 fL and in recirculation system from 303.46
to 224.63 fL.

Table 1
Hematological parameters of one year old sea trout reared in tanks

Parameters Flow-through system Recirculation system
March April March April
RBC + SD (10"/L) 1.10 £ 0.19 1.17 £0.35 1.25+0.15 1.47 +£0.40
Hgb + SD (g/dL) 10.32 +2,41 8.97 +1,95 8.13+0,61 8.41+1,39
PCV + SD (%) 36.94+4,71 | 29.21+6,37* | 37.58+3,18 | 33.00+ 13,75
MCH + SD (pg) 61.77 +27.84 | 5247 +£35.02 | 36.10+4.64 35.61 £ 5.60
MCHC + SD (g/L) 12.99 + 3.01 18.64 + 7.75* 11.93 +1.37 10.15 + 3.24
MCV = SD (fL) 280.01 + 28.22 | 262.56 + 84.59 | 303.46 + 30.07 | 224.63 + 32.14
Lymphocytes + SD (%) | 67.77 £13.76 | 82.00 £ 9.37** | 88.80 + 2.77 92.32 + 4.69
Neutrophils + SD (%) | 31.55+13.45 | 17.89 + 9.25** | 10.60 + 3.65 7.26 £4.20
Monocytes + SD (%) 0.64 +0.79 0.11 + 0.32** 0.60 + 0.89 0.37 £ 0.68
Eosinophils £ SD (%) 0.05+0.21 0.0+£0.0 0.00+£0.0 0.05+0.23

* significant difference p< 0.05
** significant difference p<0.01

In general it can be seen that all hematological parameters in fish from recirulation
system are more settled and does not change significantly because rearing circumstances are
more even than in flow- through system.

Table 2
Hematological parameters of one year old sea trout from ponds and natural
watercourses
Parameters Ponds Natural watercourses
RBC + SD (10%/L) 1.01+0.32 1.22 +0.25
Hgb + SD (g/dL) 10.13 £ 0.72 7.77 £ 1.21**
PCV + SD (%) 39.75+5.73 29.40 +£10.33
MCH + SD (pg) 69.52 + 26.40 33.81 + 4.66
MCHC + SD (g/L) 16.29 + 2.08 15.35 + 6.35
MCV =+ SD (fL) 474.00 + 159.01** 242.33 +72.20
Lymphocytes + SD (%) 66.00 + 9.35 78.40 + 15.70
Neutrophils £ SD (%) 33.00 +£9.10 21.00 + 14.95
Monocytes + SD (%) 1.00 + 1.25 0.40 £ 0.89
Eosinophils £ SD (%) 0.0+0.0 0.20 £ 0.45

* significant difference p< 0.05
** significant difference p<0.01
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Not only in tanks but also in ponds fish are reared in Latvia. When rearing fish in
different systems, similar circumstances for fish are not provided. There can be differences in
water quality, water pH, temperature, concentration of oxygen, feed base and other factors
which can affect fish hematological parameters.

When comparising hematological parameters of fish from ponds and from natural
watercourses (table 2), it can be seen that RBC count ranges from 1.01 to 1.22 x 10*/L but
there is no significant difference. Hemoglobin concentration is from 7.77 to 10.13 g/dL. It is
significantly (p<0.01) lower for sea trout from natural watercourses. The low hemoglobin
level might be as a result of poor feed base (Jemeljanovs et al., 2007). In comparison with one
year old sea trout from hatcheries, fish from natrual watercourses are not fed with
commercially produced and balanced feed. They have to get along with feed resources found
in nature.

Hematocrit ranges from 29.40 % to 39.75 % but there is no significant difference. MCH
is 33.81 pg for sea trout from natural watercourses and 69.52 pg for sea trout from ponds,
MCHC respectively 15.35 and 16.29 g/L but it doesn’t differ significantly between groups.
MCYV is from 242.33 to 474.00 fL, significantly higher for sea trout from ponds. When
looking at RBC count, hematocrit and MCV of sea trout reared in ponds, it can be concluded
that the increase of hematocrit is connected with increase of a size of erythrocytes.
Macrocytosis can be seen when the count of young, immattured erythrocytes rises in
peripheral blood (Jemeljanovs et al., 2007), it can be caused by stress during a lowering of the
ponds and fish catches.

In the leukocyte formula lymphocytes, neutrophils, monocytes and eosinophils can be
determined. Table 1 shows that in leukocyte formula in March and April the amount of
lymphocytes rises from 67.8 % in March to 82.0 % in April but the amount of neutrophils
decreases from 31.5 % t017.9 %. Monocytes compose 0.6 % in March and 0.1 % in April.
The decrease of the amount of neutrophils and monocytes and the increase of the amount of
lymphocytes is characteristic for salmonids when water temperature rises (I'marosesa, 1989).
In recirculation system leukocyte formula as other hematological parameters doesn’t change
sharp. In the flow-through system the count of eosinophils increases, it is connected with
rising of water temperature. A low amount of monocytes in fish blood evidence of fish
welfare — good living circumstances.

When looking at leukocyte formula of sea trout from ponds and natural watercourses, it
can be seen that in both cases the most part of lymphocytes is formed by lymphocytes 66.0 —
78.4 %, which is followed by neutrophils 21.0 — 33.0 %. The amount of monocytes fluctuates
from 0.4 t01.0 %, but eosinophils can be seen only for sea trout from natural watercourses and
compose only 0.2 %. The high amount of neutrophils and the low amount of lymphocytes
characterise a stress which affects fish during catches (Ruane et al., 2000). It could be that an
amount of basophils in fish blood is too low or when using the regular method of fixation and
staining with standard stains basophils are not fixed properly or can’t be identified. Tavares -
Dias (2006) have stated that the best fixation of basophils is by using copper subacetate and
staining with acid toluidine blue stain.

CONCLUSIONS

1. There are 1.01 — 1.47 x 10%/L erythrocytes, 7.77 — 10.32 g/dL hemoglobin level,
hematocrit 29.21 — 39.5 % in one year old sea trout in spring.

2. Lymphocytes, neutrophils, eosinophils and monocytes can be differentiated in the
leukocyte formula of sea trout.

3. When comparising the hematological parameters of one year old sea trout (March) and
smolts (April) it can be seen that the RBC count and hemoglobin level doesn’t differ
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significantly but smolts have lower hematocrit. In leukocyte formula of smolts, the
proportion of lymphocytes rises but the amount of neutrophils and monocytes decreases.
Hematological parameters of sea trout reared in recirculation system are more stable and
don’t change significantly because rearing conditions in this system is more stable than in
flow-through system.

Sea trout from natural watercourses have significantly lower hemoglobin level than sea
trout reared in ponds.
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PROGESTERONA LIMENA UN REPRODUKCIJAS RADITAJU
SALIDZINAJUMS SLAUCAMAJAM GOVIM AR UN BEZ AUGLA
SEGU AIZTURES

COMPARISON OF PROGESTERONE LEVELS AND REPRODUCTIVE
PERFORMANCE IN DAIRY COWS WITH AND WITHOUT RETAINED
FEATAL MEMBRANES
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ABSTRACT

The aim of this study was to evaluate the serum levels of progesterone (P,) in postpartum
cows with and without retained fetal membranes (RFM), and dynamics using different RFM
treatment methods as well as treatments relation to the future reproduction. The study
included two dairy farms with 300-600 cows. Cows were divided into four groups: the first
group - the control group, the second group - cows with RFM, fetal membranes were removed
manually and cows treated, the third group - cows with RFM not removed and cows treated,
the fourth group - cows with RFM not treated. In all groups, some cows received 2 doses of
500ug PGF2a (cloprostenol sodium). During the study, all groups of cows several times were
determined levels of P4 in blood serum. Serum progesterone levels rose more quickly in those
postpartum cows that were applied PGF2. Also, the first artificial insemination was carried
out earlier in these cows. However, fertilization rates were better for cows, in which PGF2
was not used, with the exception of the fourth group of cows. Better reproduction rates were
group 4 cows with PGF2a injection.

KEY WORDS: cows, progesterone, retained fetal membranes, reproduction, treatment

IEVADS

Par augl]a segu aizturi (ASA) govim runa tad, ja tas nav atdalijusas 8 - 12 stundu laika p&c
dzemdibam. Rezultata pécdzemdibu perioda (PP) var rasties dzemdes iekaisums, kas var
kavet olnicu darbibu un dzemdes involiiciju, ka arT negativi ietekmét dzivnieku reprodukciju
(Drillich et al., 2006). Paraleli dzemdes iekaisumam, ja to nearst€, dzivniekam var
pasliktinaties vispar&jais veselibas stavoklis pat 11dz organisma intoksikacijai un talak iestaties
nave.

Jau daudzus gadus pastav stridigi viedokli, kura no augla segu aiztures arstéSanas
metodém ir pareizaka un efektivaka. Parsvara Eiropa, mazak Amerikas Savienotajas valstis un
Kanada, veterinararsti ASA gadijuma veic manualo auglu segu atdaliSanu un antibakterioalo
lidzeklu ievadiSanu dzemdes dobuma (Drillich et al., 2006). Dazi peétijumi norada, ka
manipulacijas dzemdé samazina dzemdes darbibas aizsargmehanismus (Paisley et al., 1986;
Peters, Laven, 1996), negativi ietekm& nakoSo auglibu un tas raksturojoSos raditajus (Drillich
et al., 2007). Drillich et al. (2006) pétijumos ar 501 govi, kam bija ASA, neatrada nevienu
pozitivu iezimi, kas biitu par labu manualai auglu segu atdaliSanai, un lokalai antibakterialo
lidzeklu pielietosanai arstéSanas noliikos, vai abu So metozu kombinacijai. Vienigie pozitivie
rezultati iegiti arstgjot govis ar 1mg/kg ceftiofira hidrahloridu, kuram bija drudzis. Saja
gadijuma govim neizveidojas metrits (Drillich et al.,2007). Tika veikti ar1 petijumi par
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antibakterialo lidzek]u iedarbibu arst€jot ASA govju lielfermas (no 650 Iidz 1570 govim).
Rezultata iegiiti secinajumi, ka mazakas govju fermas ASA ir mazak sastopama un ari
arsteésanas rezultati labaki (Drillich et al.,2007) .

Lai sekm@tu dzemdes involiiciju un olnicu aktivitati, iesaka dazados laikos péc
dzemdibam injicét protaglandinu F,, (PGF,,), ka rezultata uzlabojas reprodukcijas raditaji
(Melendez et.al ,2004; Fernandes et.al, 2010).

Fiziologiski govim 1si pirms dzemdibam progesterona (P;) limenis asins seruma
samazinas un pécdzemdibu perioda (~ 20 dienas) tas paliek zema Itment lidz atjaunojas olnicu
aktivitate. Vairakas reizes ned€la nosakot P, limeni asins seruma vai piena, ir iesp&jams
spriest par olnicu aktivitati.

Miisu darba meérkis bija novértét P4 Iimeni asins seruma péc dzemdibam govim ar un
bez augla segu aiztures un ta dinamiku pielietojot dazadas augla segu aiztures arst€Sanas
metodes, ka arT arsté€Sanas metozu saistiba ar turpmako reprodukciju.

MATERIALS UN METODIKA

P&tfjums veikts laika no 2007. gada septembra Iidz 2009.gada janvarim.

Pétijuma izmantotas 60 dazada vecuma Latvijas melnraibas Skirnes govis no Dobeles
novada A/S , Agrofirma T&€rvete ” ganampulka ar 650 slaucamam govim un no Jelgavas
novada SIA ,Daile Agro” ganampulka ar 300 slaucamam govim. Dzivniekus &dinaja
atbilstosi slaucamo govju baribas devu normativiem. Abas fermas dzivnieku turgSana,
kopSana un €dinasana bija lidziga. Abas saimniecibas pa ziemu dzivnieki tiek turéti piesieti
kuti. Vasaras laika abu saimniecibu govis visu diennakti atradas ganibas un slauksanas reizé
tika barotas ar speékbaribu un mikroelementiem, sali un rapSu rauSiem.

Péc dzemdibam 12 reizes ar dazadu dienu intervalu tika non€mtas asinis, lai noteiktu
progesterona Iimeni. Asinu paraugus progesterona noteikSanai nonéma 48 stundas, 6, 14, 16,
18, 22, 24, 26, 28, 30, 32 un 42 dienas p&c dzemdibam. Paraugus nonéma no astes vénas 7 ml
sterilos vienreizgjas lietoSanas vakuumteinera stobrinos bez antikoagulanta, kurus talak
izmeklgja akreditéta laboratorija SIA ,,Centrala laboratorija” péc standarta analizu izpildes
prasibam ar Alecsys 2010 (Roche Diagnostics).

Atkariba no augla segu atdaliSanas vai neatdaliSanas péc dzemdibam un pielietotas
arst€Sanas, visus dzivniekus sadalija Cetras grupas:

1. grupa (n=15) - kontroles grupa - augla segas atdalijas 6 -12 h laika p&c dzemdibam.

2. grupa (n=15) - govis ar augla segu aizturi, ko atdalfja manuali un govis arstgja ar
antibterialiem - Gynobiotic — neomicina sulfats 350000SV, oksitetraciklina hidrohlorids 500
mg Iidzekliem, ko p&c auglu segu atdales ievadija dzemdg (3 tabletes).

3. grupa (n=15) - govis ar augla segu aizturi, ko neatdalija un govis arstéja ar
antibterialiem - Gynobiotic — neomicina sulfats 350000SV, oksitetraciklina hidrohlorids 500
mg lidzekliem, ko ievadija dzemdg (3 tabletes).

4. grupa (n=15) - govis ar augla segu aizturi, ko neatdalija un govis nearstgja.

Ja govim kermena temperatiira bija > 39.5°C, tad tika veikta dzivnieka vispargja jeb
sistematiska arstéSana ar ceftiofura hidrahloridu (1,1mg/kg zemada 1 reizi diena 3 dienas péc
kartas) vai 10 mg/kg penicilinu muskuli.

Katra grupa dalai govju 8. un 21. diena PP injicgja PGF»,, lai parbauditu, vai tas veicina
labaku olnicu darbibu, dzemdes involiiciju un samazina dzemdes iekaisuma iesp&jamibu.
Petjuma tika izmantots sintétiskais PGF,, — Kloprostenols (natrija sals veida)
500pg/dzivniekam viena injekcijas reize€.

Statistiskas analizes. Reprodukcijas datu apraksto$a statistika un datu novérotais
biezums analizéti lietojot SPSS Windows (Version 17,0 SPSS Inc., USA), bet P, datu
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aprakstosa statistika un F-testa divu izlasu dispersijas analizétas ar MS Excel. AtSkiribas par
butiskam tika uzskatitas, ja p<0.05.

REZULTATI

1.Progesterona limena dinamika pécdzemdibu perioda govim ar un bez augla segu
aiztures saistiba ar PGF,, pielietoSanu. Salidzinot P, Iimena dinamiku asins seruma
pecdzemdibu perioda starp kontroles grupas govim (1.att€ls), kuram pielietots PGF,, un
kuram nav pielietots, atSkiribas péc FiSera testa ir statistiski butiskas (p<0.05).
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l.attels. Progesterona limena dinamika pécdzemdibu perioda govim bez augla segu
aiztures (1. grupa) ar un bez PGF,, pielietosanu

Figure 1. Dynamics of progesterone level in postpartum cows without retained fetal
membranes (group 1) with and without using PGF,,

Govim, kuram pielietoja PGF,,, P4 limenis sakot ar 22. p&cdzemdibu dienu paaugstinas,
un péc 30. dienas tas samazinas. Sadas P, limena izmainas norada, ka govju olnicas ir
atjaunojusies cikliska aktivitate. Turpreti govim, kuras nav sanémusas PGF,, injekcijas ar1
novéro P, limena paaugstinasanos, bet ta nav tik izteikta. Kopuma P, likne parada, ka lidz
22. dienai PP govim ir notikusi ovulacija, péc kuras P4 [imenis arvien paaugstinas.
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2.att€ls. Progesterona limena dinamika pécdzemdibu perioda govim ar augla segu
aizturi (2. grupa) ar un bez PGF,, pielietosanas

Figure 2. Dynamics of progesterone level in postpartum cows with retained fetal
membranes (group 2)with and without using PGF,,
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Salidzinot progesterona limenpa dinamiku govim ar augla segu aizturi, kuru manuali
atdala un dzivniekus arsté, P, dinamikas Iikne atSkiras butiski (p<0.05), atkariba no ta vai
tika vai netika pielietotas PGF,, injekcijas (2.attéls). Govim, kuram netika pielietots PGFy,,
P4 Iimena palielinasanos novéroja sakot ar 22 PP dienu. Turprett govis, kuras sanéma PGF,,
injekcijas, P4 limena paaugstina$anas notika sakot ar 14 PP dienu. Siem dzivniekiem P,
Itmenis no 14 dienas péc dzemdibam lidz 32 dienai p&c dzemdibam paaugstinas 6 reizes (no
2.43+1.23ng/ml Iidz 15.29+£5.04ng/ml). Laika no 32. lidz 42. PP dienai P, limenis atkal
samazinas, kas norada par olnicu funkciju cikiliskam izmainam.

Salidzinot P4 Iimenna dinamiku govim ar augla segu aizturi, kuru neatdala un dzivniekus
arst€, P, dinamikas Iikne neatskiras biitiski (p<0.05), atkariba no ta vai tika vai netika
pielietotas PGF,, injekcijas (3 A. attls).

Salidzinot P4 l[imena dinamiku govim ar augla segu aizturi, kuru neatdala un dzivniekus
nearsté, P, dinamikas likne neatskiras bitiski (p<0.05), atkariba no ta vai tika vai netika
pielietotas PGF,, injekcijas (3 B.attéls).
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3. A. att€ls. Progesterona Iimena dinamika pécdzemdibu perioda govim ar augla segu
aizturi (3. grupa) ar un bez PGF,, pielietosanas

Figure 3 A. Dynamics of progesterone level in postpartum cows with retained fetal
membranes (group 3)with and without using PGF,,

3. B attéls. Progesterona limena dinamika pecdzemdibu perioda govim ar augla segu
aizturi (4. grupa) ar un bez PGF,, pielietosanas

Figure 3 B. Dynamics of progesterone level in postpartum cows with retained fetal
membranes (group 4)with and without using PGF,,

Literatura par P4 limena paaugstinasanos govju asins seruma péc dzemdibam ir dazadi
viedokli. Opsumer et.al (2004) norada, ka pirmo biitisko P4 Itmena paaugstinajumu novéro
34.-37. diena peéc dzemdibam, kas norada, ka pirma ovulacija notiek ap 30 PP dienu. Tomer
citi autori ka Darwash et.al (1997) un de Vries ar Veerkamp (2000) norada, ka olnicu
cikliska aktivitate sakas 5-10 dienas atrak, t.i. 20 - 25 diena péc dzemdibam. Miisu rezultati
paradija, ka olnicu cikliska aktivitate govim bija ap 20 - 22 dienu péc dzemdibam, kas
saskan ar Darwash et.al (1997) un de Vries ar Veerkamp (2000) pétijumiem.

Misu pétijuma rezultati par P4 limena dinamiku asins seruma PP saistiba ar PGF;,
pielietoSanu, paradija, ka injicgjot dzivniekiem PGF,, 8. un 21.diena péc dzemdibam, P4
Iimenis asins seruma palielinas atrak un straujak neka dzivniekiem, kam tas netika pielietots.
Tas savukart liecina, ka olnicu funkcijas péc dzemdibam Siem dzivniekiem atjaunojas atrak,
ka arT atrak dzemd€ notiek involiicijas procesi. Dzemdes involiicija ir loti nozimiga, lai
neveidotos dzemdes iekaisumi. Melendez et.al (2004) norada, ka PGF,, piclietosana ir biezi
lietots panémiens, lai uzlabotu dzemdes involiiciju un reprodukcijas raditajus. Ir pieradits, ka
pirmajas 7 dienas péc dzemdibam PGF;, limenis govim ar ASA un metritu ir daudz augstaks
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neka kontroles grupas govim, un tikai no 8. — 10.dienai péc dzemdibam PGF,, Iimenis ir
vienadi zems visam govju grupam (Melendez et.al ,2004).

2. Reprodukcijas raditaji govim ar un bez augla segu aiztures (1.tabula). Neatkarigi
no pielietotas ASA arstéSanas metodes, intervals no atneSanas lidz pirmajai maksligas
aps€klosanas reizei (1.MA reizei) salidzinosi 1saks (p<0.05) ir govim, kuram vél papildus
pielieto PGF,, injekcijas 8. un 21. diena péc dzemdibam. Analiz&jot aps€kloto govju skaitu
lidz 100-jai dienai péc dzemdibam govju grupas ar ASA labaki raditaji ir govim, kuram
papildus ir pielietots PGF,,. Savukart viszemakais apséklosanas indekss (1.4+0.47) ir
4.grupas govim, kuram aizturétas augla segas neatdalija un govis nearst€ja, bet 8. un 21.diena
péc dzemdibam pielietoja PGF,,. Turpretim §is paSas grupas govim, kuram PGF,,
nepielietoja, aps€kloSanas indekss ir 3.75+0.25 un atSkiribas ir bitiskas (p<0,05).
Bezgriisnibas periods govim ar ASA, kuram pielietots PGF;, injekcijas ir butiski garaks neka
tam, kuras PGF,, injekcijas nav sanémusas, iznemot 4.grupas govis, kuram tas ir salidzinosi
1saks (attiecigi 93+23.31 pret 206+24.98 dienam) (p<0,05).

Melendez et.al (2004) savos pétijumos pieradija, ka lietojot dabigo PGF,, (dinaprosta
tromethaminu) 8.diena péc dzemdibam divas reizes ar 8 stundu starplaiku, pirmpieném no
pirmas aps€kloSanas griisnibas raditajs uzlabojas pa 17%. LeBlanc et al.(2007) savos
pétijumos atklaj, ka pielietojot PGF,, injekcijas no 20.Iidz 26. PP dienai endometritu
arstéSana, uzlabojumi grusnibas raditajos nav panakti. Tomér Carlos Anténio Carvalho
Fernandes et.al (2010) apraksta, ka veicot dzivnieku arst€Sanu ar natrija kloprostenolu
pirmaja ned€la PP, ir sasniegti labaki rezultati reprodukcija neka tad, ja dzivniekiem PGF,,
injic€ treSaja nedéela PP.

Jaatzimeé, ka visa pétjjuma laika pavisam izbrakétas 22 govis dazadu iemeslu dg]
(neaugliba, mastiti, glumenieka dislokacijas, nagu problémas). Vismazak govis izbrakéetas
kontroles grupa (3 govis) un 4. govju grupa ar ASA, kuru neatdalija govis nearstgja (5 govis).
Kopuma nemot, labaki reprodukcijas raditaji ir, kur ASA neatdala un dzivniekus nearste, bet
pielieto PGF,, injekcijas.

1. tabula/Table 1
Reprodukcijas raditaji govim ar un bez augla segu aiztures
Descriptive statistic of reproductive performancei cows with and without retained fetal

membranes
Reprodukciju 1.grupas govis 2.grupas govis 3.grupas govis 4.grupas govis
raksturojosSie Group 1 Group 2 Group 3 Group 4
lielumi n=15 n=15 n=15 n=15
Descriptive data Bez PGF,, Bez PGF,, Bez PGF,, Bez PGF,,
of reproductive Without PGF,, Without PGF,, Without PGF,, Without PGF,,
performance n=7 n=10 n=5 n=9
variables Ar PGF,, Ar PGF,, Ar PGF,, Ar PGF,,
With PGF,, With PGF,, With PGF,, With PGF,,
n=8 n=5 n=10 n=6
Intervals no
dzemdfb_ﬁm_ 1sz 84+12.33 95+19.60~ 138+27.73" 103+15.68"
1.MA reizei (dienas) [ 83+14.93 73+10.75 88+20.45" 71+18.41°
Days to first service
1.MA reize lidz 100 71 60 40 22
dienai PP (%)
First-service within 75 80 60 67
100days, (%)
Apséklosanas indeks 3.00+0.72 2.11+0.34 2.20+0.48 3.750.25
Services per =
conception 3.75+0.81 2.00+0.54 2.00£0.55 1.4+£0.47
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Bezgriisnibas 137+28.65 118+18.14° 139+22.33" 206+24.98
periods (dienas) - - = *
Days to pregnancy 238+57.13 139+42.44 236+41.80 93+23.31
Grasniba no 14 20 20 11
1.MA reizes, (%)

First-service 13 40 20 67
conception rate (%)

Griisniba,(%) 71 50 60 67
Cows pregnant (%) 88 60 50 67
Likvidetas govis, % 2(29) 5 (50) 2 (40) 3(33)
Culled cows,% 1(13) 2 (40) 5 (50) 2(33)
*- p<0.05

SECINAJUMI

1. Govim bez augla segu aiztures progesterona Itmena palielinaSanos asins seruma, kas

liecina par olnicu funkciju atjaunoSanos, novéro sakot ar 22 pécdzemdibu dienu, un ta ir
butiski (p<0.05) izteiktaka govim, kuras sanéma 8. un 21. diena p&c dzemdibam PGF,,
injekcijas.

Govim ar augla segu aizturi, kuram to atdalfja manuali un dzivniekus arst€ja, ievadot
dzemdé antibakterialus Iidzeklus, atkariba no ta vai tika vai netika pielietotas PGF,,
injekcijas, progesterona dinamikas Itkne atSkiras butiski (p<0.05). Govis, kuram pielietoja
PGF,, injekcijas, P4 limena paaugstinasanos novéroja jau 14 diena péc dzemdibam, bet tas
govis, kuram nepielietoja PGF,, injekcijas, P4 limena paaugstinasanos novéroja 22 diena
péc dzemdibam.

Salidzinot dazadas augla segu aiztures arst€Sanas metodes, labaki reprodukcijas raditaji
ieglti no govim, kuram augla segas neatdalija un tas nearstgja, bet 8. un 21. diena péc
dzemdibam pielietoja PGF,, injekcijas.

Govim, kuram pielietoja PGF,, bezgriisnibas (serviss) periods biitiski palielinajas (p<0.05)
salidzinajuma ar govim bez PGF,, izmantoSanas.
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ABSTRACT

The aim of this study in Laboratory of Molecular Genetic Research of Faculty of Agriculture
in LUA was oriented to the identification of a - lactoaloumin gene (a-LA) polymorphism and
to analysis of genotype structure in population of the dairy cattle in Latvia. As a research
material of 123 blood and 70 sperma cells samples from 7 breeds where used. The PCR
products were digested with the restriction enzyme Mnll. Alleles A and B of a-LA were
distinguished by Polymerase Chain Reaction and Restriction Fragment Length Polymorphism
(PCR — RFLP) analysis. Frequency of a-LA allele B is from 0.7073 to 0.9667. This research
is a novelty in Latvia.

KEY WORDS: cows, alfa — lactoalbumin, polymorphism, PCR.

IEVADS

Cilveku un liellopu piens atSkiras stikalu un kazeina proporcijas (aptuveni 60 : 40 cilvéku
piena un vidgji 20:80 liellopu piena) un specifisko proteinu proporcijas (Lien, 2003). Viens
stkalu proteiniem ir a —laktoalbumins (a-LA), kas ir monomeérisks kalciju saistoSs proteins,
sastada 25% no siikalu proteinu kop€ja daudzuma. a-LA darbojas ka regul€joSs komponents
enzimatiskaja sistéma, tas atbild par laktozes biosintézi piena dziedzera $iinas (Larson, 1979).
Slaucamas govis producé vidéji 1.2 mg/ml a-LA un 5% laktozes. a-LA ir divi genétiskie
varianti A un B. a-LA un ta hidrolizétam ir fiziologiskas funkcijas — stresa samazinaSana,
antimikrobiala ietekme. Ir pétjjumi par iespgamu o-LA Iidzdalibu BVL infekcijas
patogenézes mehanismos (Bojarojc-Nosowicz et al., 2008).

S1 pétijuma merkis — ar PCR - RFLP metodi izpétit siikalu proteina a-LA molekulari
genétisko polimorfismu un analizét genotipu struktiiru Latvijas govju populacijas. Sads
petijums veikts pirmo reizi Latvija. Darbs tapis pateicoties projekta Eiropas Sociala fonda
(ESF) projekta “Atbalsts LLU doktora studiju TistenoS$anai”’, Vieno$anas Nr. 04.4-
08/EF2.D1.13".

MATERIALS UN METODIKA

P&ttjuma izmantoti Latvijas brinas (LB) un Latvijas zilas (LZ) Skirnes genétisko resursu
programma ieklauto govju asins paraugi, ka ar1 Latvija audzeto HolSteinas melnraibas (HM),
HolSteinas sarkanraibas (HSr), un Danijas sarkanas (DS) govju 123 asins paraugi.
Sadarbojoties ar Siguldas MAS, pétijumam izmantojam 70 vaislas bullu spermas S§tnu
paraugus no LB, HM, HSr, DS, Zviedru sarkanraibas (ZSr), un Vacijas sarkanas (VS) skirnes
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dzivniekiem. Dzivnieki pétijumam izvéléti randomi. DNS izdaliSana veicam LLU LF
Molekularas genétikas pétijumu laboratorija (MGPL). DNS amplifikacija veicam, izmantojot
PCR-RFLP (Polymerase Chain Reaction and Restriction Fragment Length Polymorphism).
DNS praimeri veidoti péc Mao metodikas (1994).

Géna genétisko daudzveidibu analizéjam ka dialéla lokusa alé¢lu A un B sastopamibu
Latvija audz&jamo piena Skirnu govju populacijas. Analiz€jam So al€lu iekSpopulaciju un
starppopulaciju mainibu raksturojoSos populaciju genétiskos parametrus, ka genotipu un génu
biezumus, heterozigotates raksturojumus, noteicam novéroto heterozigotati (Hpo) UN
sagaidamo heterozigotati (Hsag) un izmantojam Sos datus iesp&jama inbridinga raksturojuma
(F) novértesanai, ka

F=( Hsag - Hnov) / Hsag-
Analizgjot iegiitos genotipu datus, noteicam genétiskas daudzveidibas raditajus ar TFPGA
programmas paketi (Tools for Population Genetic Analyses,Version 1.3 (Miller, 1997).

REZULTATI UN DISKUSIJA

a - LA g€na genétisko variantu jeb alélo formu A un B sastopamibas analizei izmantojam
6 Skirnpu 189 dzivnieku analizu rezultatus (1.tab.). Hardi- Veinberga genétiska lidzsvara
analize uzradija vairakuma skirnu populaciju labu sakritibu starp novéroto un p&c Hardi -
Veinberga algoritma prognoz&éto genotipu proporcijam. Zemaka ticamiba konstatSta
Holsteinas melnraibo govju populacija.

1. tabula/ Table 1
Latvijas govju populaciju Hardi-Veinberga lidzsvara testa rezultati 2012. gada
The results of Hardy — Weinberg Equilibrium of cattle populations in Latvia in 2012

Dzivnieku Genotips / Genotype Ticamiba
skaits BB AB AA Exact

Skirne | Numberof [ N P N P N P Probability

Breed animals ( Haldane,
1954)
LB 95 81 81.5158 | 14 | 12.9684 0 | 0.5158 1.0000
LZ 23 21 21.0435 2 1.9130 0 | 0.0435 1.0000
HM 41 18 20.5122 | 22 16.9756 1 3.5122 0.1251
HSr 11 9 9.0909 2 1.8182 0 | 0.0909 1.0000
ZSr 4 3 3.0625 1 0.8750 0 | 0.0625 1.0000
DS 15 14 14.0167 1 0.9667 0 | 0.0167 1.0000

Kopa 189 146 X 42 X 1 X X

Paskaidrojumi: LB- Latvijas briina; LZ- Latvijas zila; HM- Hol$teinas melnraiba; HSr- Hol$teinas sarkanraiba;
ZSr - Zviedrijas sarkanraiba; DS - Danijas sarkana; N-novérots; P — prognoze. Explanations: LB - Latvian
Brown; LZ- Latvian Blue; HM - Hostein Black and White; HSr - Holstein Red and White; ZSr - Swedish Red
and White; DS - Danish Red.; N — observed; P — expected.

Ka redzam (1., 2. tab.), a - laktoalbumina (a-LA) géna al€lu A un B biezumos
konstat§jam al€les B izteiktu parsvaru par aléli A visas analiz€tajas govju skirnu populacijas.
To nevar uzskatit par tieSas selekcijas efektu, jo nav zinams, ka kada audzetaju organizacija
veiktu tieSu a -LA al€les B izlasi, bet netiesa izlase, kopa ar génu dreifu neapSaubami ir
notikusi. Vienlaikus varam atzimét, ka redzamas izteiktas atSkiribas starp Skirnu populacijam.
Genotipa BB biezumi piecas analiz€tajas populacijas (2.tab.) ir robezas no 0.75 lidz 0.93,
Holsteinas melnraibas Skirnes populacija tas ir tikai 0.44.
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2.tabula / Table 2
a-LA genotipu analizes rezultati Latvijas govju populacijas 2012. gada
The results of a-LA genotypes in Latvia cattle populations in 2012

Dzivnieku | Genotipu bieZumi

5 skaits Frequency of

Skirne Number Genotypes

Breed of BB | AB | AA

animals

Latvijas briina / Latvian Brown (LB) 95 0,85 | 0,15 0
Latvijas zila/ Latvian Blue (LZ) 23 0,91 | 0,09 0
Holsteinas melnraiba / Hostein Black and White (HM) 41 0,44 | 0,54 | 0,02
Holsteinas sarkanraiba/ Holstein Red and White (HS) 11 0,82 | 0,18 0
Zviedrijas sarkanraiba / Swedish Red and White (ZS) 4 0,75 | 0,25 0
Danijas sarkana / Danish Red (DS) 15 0,93 | 0,07 0

Izteiktakas biezumu atskiribas novérojam heterozigota genotipa AB gadijuma: piecas
Skirn€s heterozigota genotipa biezums - robezas no 0.07 1idz 0.25, bet HM $kirng heterozigota
genotipa biezums - 0.54. Iemesli mums Sobrid nav zinami. Piecas analiz&to skirnu populacijas
a-LA géna al€les A biezums (3.tab.) ir robezas no 0.0333 lidz 0.125, bet HM Skirnes
populacija - 0.2927, jeb divas reizes augstaks ka minétajas piecas populacijas. HM Skirnes
populacija alélei A ir heterozigotu Tpatpu augstais Itmenis.

3. tabula/ Table 3
a-LA géna alélu bieZumu analize Latvijas govju (n = 189) populacijas 2012. gada
Analysis of a-LA polymorphism in cattle (n = 189) populations of Latvia in 2012

Skirne/ Breed LB LZ HM HS ZS DS

Dzivnieku skaits / Number of 95 23 41 11 4 15
animals

Algles A biezums / Frequency 0.0737 | 0.0435 |0.2927 |0.0909 |0.1250 | 0.0333
of allele A

Algles B biezums / Frequency 0.9263 | 0.9565 |0.7073 | 0.9091 | 0.8750 | 0.9667
of allele B

Heterozigotu biezums / 0.1474 |0.0870 | 0.5366 |0.1818 | 0.2500 | 0.0667
Frecuency of heterozygot

Analizes rezultati parada (3.; 4. tab.), ka ir nezinami iemesli, kas sekmé&jusi a-LA aléles B
biezumu palielinasanos un al€les A biezuma samazinasanos Latvija audzetajas piena govju
Skirpu populacijas. Redzam al€les B zemaku un aléles A augstaku Iimeni HolSteinas
melnraibas Skirnes populacija. Par minéto faktu uzzinajam no misu pétijjumu rezultatiem un,
ta ka Iidz Sim tamlidzigi pétijumi Latvija nav veikti, tad nevaram pateikt par procesa
lidzsingjo dinamiku laika. Heterozigotates analize (4. tab.) dod informaciju par analiz&jamo
populaciju genétisko struktiiru. Uz noveérotas un sagaidamas heterozigotates raditajiem balstita
inbridinga pakapes raditaja (F) lielumi visas analizétajas populacijas ir ar minus zimi, ko var
skaidrot ar inbridingam (homozigotacijai) pretéju izpausmi, proti, autbridingu. Par $o hipotézi
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iespéjams parliecinaties, veicot analizéto populaciju padzilinatu genealogisko analizi, kas
nebija paredz€ts patreizgja petjjuma uzdevumos.

4. tabula/ Table 4
a-LA géna biezumi heterozigotates analizei Latvijas govju populacijas (n = 189)
Analysis of a-LA gene polymorphism and heterozygosity in cattle populations of Latvia

(n=189)
Alélu biezums Heterozigotate
Skirne Frequency of alleles Heterozygosity E
Breed B A Hnov Hsag
Latvijas bruna (LB) 0,9263 0,0737 0,1474 0,1365 | -0,0795
Latvijas zila (LZ) 0,9565 0,0435 0,0870 0,0832 | -0,0455
Holsteinas melnraiba (HM) 0,7073 0,2927 0,5366 0,4140 | -0,2960
Holsteinas sarkanraiba (HS) 0,9091 0,0909 0,1818 0,1653 | -0,1000
Zviedrijas sarkanraiba (ZS) 0,8750 0,1250 0,2500 0,2188 | -0,1429
Danijas sarkana (DS) 0,9667 0,0333 0,0667 0,0644 | -0,0345

Paskaidrojumi: Hnov — novérota heterozigotate; Hsag — sagaidama heterozigotate (saskana ar Hardi-Veinberga
genétisko Iidzsvaru); F- inbridinga raksturojums (ar minus zimi tas faktiski raksturo autbridingu).

Analizgjot inbridinga raksturojumus atseviski nemtas analiz&to Skirnu bullu kopas (5.tab.)
konstatgjam, ka LB un HSr Skirgu bulliem F vért€jumi ir ar minus zimi (autbridings), bet HM
Skirnes bulliem F = 0.32 norada uz $o bullu augstu radniecibas pakapi.

5. tabula/ Table 5
a-LA géna biezumu izmantojums vaislas bullu heterozigotates analizei Latvija
Analysis of a-LA gene polymorphism and heterozygosity of breeding bulls in Latvia

Bullu Al€lu biezumi Heterozigotate
Skirne Skaits Frequency of Heterezygosity F
Breed Nummber alleles
of bulls B A Hnov | Hsag
Latvijas briina (LB) 19 0,9737 | 0,0263 | 0,0526 | 0,0512 | -0,0273
Holsteinas melnraiba (HM) 26 0,7308 | 0,2692 | 0,4615 | 0,6745| 0,3158
Holsteinas sarkanraiba (HSr) 9 0,8889 | 0,1111 | 0,2222 | 0,1975| -0,1251

Paskaidrojumi /Explanation: skatit zem 4. tabulas / under Table 4

Analizéta o-LA géna genétiskais polimorfisms (alélu A un B bieZzumi) govju Skirpu
populacijas deva iesp&ju novertét aplikoto govju populaciju genétiskos attalumus (1.att.) (p&c
Nei, 1972). Uz konstatéto genétisko attalumu pamata izdalijam tris Skirgu grupas: (1) LZ, DS
un VS (Angelnas sarkana); (2) LB, HSr un ZSr un (3) HM. Pirmaja grupa esosa LZ skirne
saglabajusi genétiskos sakarus ar LB (pastarpinati ari LZ) izveidoSana sakotng&ji lietotajam
divam galvenajam uzlabotajskirném: DS un Angelnas sarkano (tagad VS) skirni.

Otras grupas Skirne LB pastiprinajusi genétiskos sakarus ar HSr un ZSr skirni. Treso
grupu parstav tikai HM skirne, kas Latvija giist aizvien lielaku izplatibu un, kas ar1 péc a - LA
genétiska satura atSkiras no Latvija tradicionali audz@€tajam piena razoSanas virziena govju

skirném.
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Figure 1.Genetic distances of dairy cattle (n=193) breeds in Latvia, a polymorphism of
aLA

Paskaidrojumi / Explanations: 1. LB; 2. LZ; 3. HM; 4. HSr; 5. ZSr; 6. DS; 7. VS.

SECINAJUMI

1. Latvija audzgjamo govju Skirnu populacijas a - laktoalbumina (o - LA) géna biezak

2.

3.

sastopama ir aléle B, kuras biezums konstat€ts robezas no 0.7073 lidz 0.9667.

Piecas Latvija audzeéto govju skirnu populacijas aléles A biezums ir robezas no 0.0333
11dz 0.125, HolsSteinas melnraibas Skirnes populacija 0.2927.

Analizétajas populacijas konstat€jam noverotas heterozigotates (Hnov) parakumu par
prognozeéto heterozigotati (Hsag) - norade uz autbridingu populacijas. Izpémums -
Holsteinas melnraibas skirnes bulli ar F = 0.32, kas norada uz bullu augstu genétiskas
lidzibas pakapi.

Septinas govju Skirpu populacijas (n =193), novértgjot govju populaciju genétiskos
attalumus péc a-LA géna genétiska polimorfisma (alélu A un B biezumi), izdalijas tris
Skirgu grupas: (1) LZ, DS un VS (Angelnas sarkana); (2) LB, HSr un ZSr un (3) HM.
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ABSTRACT

The study was carried out from 2008 to 2011. A total 4122 samples of domestic dog’s blood
were investigated from Riga and Riga’s vicinity and regions of Latvia. Overall, 3% (125)
samples were positive for the presence of Dirofilaria spp. Blood smear microscopy and
KNOTT test for Dirofilaria spp. larva detection were used in this study. All samples were
analysed by following parameters: results of parasitological investigation of bloods smears,
year of investigation, season, and age of animal and breed of dog. One human case of
Dirofilaria repens infection was recorded in Latvia in 2010.

KEY WORDS: dog, Dirofilaria spp. distribution.

INTRODUCTION

Dirofilaria spp. has spread to nearly all locations where its vector, the mosquito, is found
now. Transmission of the parasite occurs in all of the United States (cases have even been
reported in Alaska), and the warmer regions of Canada. The highest infection rates are found
within 150 miles of the coast from Texas to New Jersey, and along the Mississippi River and
its major tributaries. It has also been found in South America, southern Europe, Southeast
Asia, the Middle East, Australia, Korea, and Japan. The global warming and the climate
change may promote the expanding of distribution range of Dirofilaria spp. to areas they had
never found before (Rafiee, 2000; Tarello, 2011; Taylor, 1987).

Dirofilaria repens a filarial nematode of dogs, cats and other carnivores can accidentally
infect humans, caused by the bites of mosquito. D. repens usually localize in the subcutaneous
tissue. The combined action of adults and microfilariae causing immunesuppression,
contribute to the manifestation of itching and dermatological signs. Cutaneous signs are
caused by capillary embolization of microfilariae, movement of adults in the subcutaneous
tissues, auto- immune- allergic reactions to microfilariae and toxins released by the parasites.
Skin symptoms affected dogs show local scratching, licking and bitting and become
progressively severe, cause self traumatic lesions. The main clinical signs are conjunctivitis,
anorexia, vomiting, fever and lethargy (Anderson, 2000; Marty, Neafie, 2000; Pampiglione,
Rivasi, 2000; Zincenko, Krumina, Cirule, Stepanana, Kirjusina, 2012).

Dirofilaria immitis is a parasitic roundworm, called heartworm, that is spread from host
to host through the bites of mosquitoes. The definitive host is the dog, but it can also infect
cats, wolves, coyotes, foxes and other animals, such as ferrets, sea lions and other. The main
localization of Dirofilaria immitis is pulmonary arterial system (lung arteries), and the
primary effect on the health of the animal is a damage to the lung vessels and tissues
(Anderson, 2000; Merck Veterinary Manual, 2006; Pampiglione, Rivasi, 2000; Zincenko,
Krumina, Cirule, Stepanana, Kirjusina, 2012).

The main vectors of the parasite are mosquitos’ of genus Anopheles, Aedes and Culex.
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Adult worms cannot reach maturity in the human body. Usally manifests as a single skin
nodule caused by microfilaria and trapped by the immune system and lung parenchymal
disease. In many cases, pulmonary and subcutaneous lesions are misidentified as malignant
tumors, requiring surgery before the correct diagnosis is made. Subcutaneous migration of the
worm cause local painful swelling with changing localization. Most commonly affected areas
are face, lids, chest, wall, upper arms, thighs, male genetalia and abdominal wall. The first
human case of Dirofilaria repens infection was recorded in Latvia in 2010 (Dissanaike,
Abeyewickreme, Wijesundera, Weerasooriya, Ismail, 1997; Gtierrez, 1984; Pampiglione,
Rivasi, Angeli, 2000).

MATERIALS AND METHODS

Blood samples from dogs were collected from 2008 to 2011. A total of 4122 stabilized
blood samples with coagulant EDTA were analyzed. Samples were collected from Riga, Riga
region and few from other regions of Latvia. Blood samples from dogs were collected at small
animal veterinary clinics and sent to the laboratory for hematological analysis within 24 h in
ice box. Samples from regions of Latvia were sent to laboratory within one week with special
laboratory car. Until forwarding to laboratory samples hold in refrigerator.
Blood smear: Blood films were made by placing a drop of blood on one end of a slide, and
using a spreader slide to disperse the blood over the slide’s length to obtain a monolayer,
where the cells are spaced far enough apart to be counted and differentiated (Ettinger,
Feldman, 1995)
The slide was left to air dry, after which the blood was fixed to the slide by immersing briefly
in methanol to ensure good staining and presentation of cellular details. After fixation, the
slides were stained to distinguish the cells from each other.
Slides were stained with MGG QUICK STAIN (BIO Optica Milano s.p.a., Italy). Solutions of
the kit contained the same dye as traditional May Grunwald and Giemsa solutions. Before
stain smears was dried in the air, slides were immersed 5 times for 1 second in solution “B”
and to drain off unnecessary solution. Afterwards, slides were immersed twice for a one
second in solution “C”, then rinsed in distilled water and left to air dry. After staining, the
monolayers were viewed under microscope (Nikon Eclipse E-400, Japan).
KNOTT test: A total of 9 ml of 2% formalin were added to 1 ml of freshly drawn blood in a
12 ml centrifuge tube and mixed to lyse red blood cells. The tubes were centrifuged for a ten
minutes at 1500 rpm. After centrifugation supernatant was taken off to 0,5 ml. A total three
drops of methylene blue were added to sediment. Then stir or mix up the sediment in the
bottom of the tube. Left approximately 15 minutes so that sediment settle down after mix. Put
13pl to slide and cover with cover- slip and examine under microscope.

RESULTS AND DISCUSSION

The highest prevalence of Dirofilaria spp. (41%) was observed in 2011, whereas during
years 2008-2010, prevalence varied between 9 and 29%.

Overall, 125 samples (3%) were found positive for the presence of Dirofilaria spp.
(Figure 1). Microfilaria were detected in dogs permanently staying outdoors, while the
incidence of infected dogs increased in spring and autumn, when the mosquito feeding
activity was supposed to be the highest.
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1. attéls. Invadeto sunu kopskaita sadalijjums pa gadiem
Figure 1. Total infected dogs distributed by years

1. tabula/ Table 1

Izmekleto sunu skaits sezonas un pozitivie gadijumi
Number of investigated dogs in quarter and positive cases

_ 2008 2009 2010 2011 Total

(5]
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Dogs in the age group 6-9 were most often become infected with Dirofilaria spp. There is
needs a deeper investigation to understand, why this age group is under the risk.
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Invadéto sunu skaits nemot veéra vecuma grupas
Years group and number of invadeted dogs

2. tabula/ Table 2

No. of No. of No. of No. of
Age infected infected infected infected Total
dogs in 2008 | dogs in 2009 | dogs in 2010 | dogs in 2011

0-2 3 1 4 2 10

3-5 6 5 3 15 29

6-9 12 14 1 19 46
10- 13 12 3 3 17 35
over 14 2 2 0 1 5

In our samples from infected dogs breed we found, in first place are metis and German
shepherd dog. Statistical lower with Dirofilaria spp. infected are small dogs. During 2008 to
2011 were infected only 4 small dogs (Cocker spaniel, Toy terrier, West Highland white
terrier and Yorkshire terrier). But in risk group are all large size dogs.

Invadéto sunu Skirnes
Breed of invadeted dogs

3. tabula/ Table 3

Breed Total Breed Total
Metis 40 Tibetan Mastiff 1
German Shepherd dog 29 Beagle 1
Rottweiler 9 Keeshond 1
Bernese Mountain dog 5 Toy Terrier 1
Labrador 5 Collie 1
Shar Pei 4 Laika 1
Irish setter 3 Dobermann 1
Boxer 3 Akita 1
Caucasion Shepherd dog 2 Newfoundland 1
Dalmatian 2 German Bird hound 1
Central Asian Shepherd dog 2 Bulldog 1
Canadian Shepherd dog 2 West Highland White Terrier 1
Cocker Spaniel 1 Yorkshire Terrier 1
Golden retriever 1 Bullmastiff 1
Malamute 1 St. Bernardshund 1
CONCLUSION
1. Mostly with Dirofilaria spp. infected were metis and large size dogs, like German
shepherd dog, Rottweiler, who mostly lives outside households and are bited with
mosquito.
2. Microfilarias were detected mostly in spring and autumn because these periods coincide
with larva migration in dog’s blood.
3. Further investigations are needed to study the risk age group of dogs (6 to 9 years old)

and clarify which the Dirofilaria species are predominant in Latvia.
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ABSTRACT

Ovine pregnancy toxemia (OPT) is a metabolic disorder that is associated with a negative
energy balance in the last six weeks of pregnancy. The disease is common in sheep flocks. It
affects mostly pregnant ewes with multiple fetuses. Our aim was to investigate actuality of
OPT and to find out the most effective prophylaxis against it in sheep flock. There were
assessed the general health, bodyweight (BW), body condition (BC), blood morphology,
chemistry, and ultrasound (US) examination for two times — in the middle and end of
gestation. Blood morphology, rectal temperature changes are not helpful indicators for
diagnosis of OPT (p>0.05). It is helpful to carry out US for detecting predisposed to OPT
sheep. Level of alkaline phosphatase, triglycerides and cholesterol were significantly
increased at the end of gestation in multiple fetuses ewes (p<0.05). These parameters were
higher in the middle of gestation for two and three fetuses ewes in comparison with one fetus
ewes (p<0.05). In conclusion, the express methods concerning glucose level in blood and
ketonbodies in urine are not profitable to foresee OPT. It allows detecting already begun
disease.

KEY WORDS: ovine, pregnancy, toxemia.

IEVADS

Aitu griisnibas toksémija (AGT) ir vielmainas slimiba, kas saistita ar negativu energijas
bilanci peédgjas sesas grusnibas nedélas un skar lielakoties griisnas daudzauglu aitu mates,
aptaukojusas aitas un jaunaitas ar parak mazu dzivsvaru (McNeal, 2000; LeValley, 2010;
Radostits et al., 2000). Galvena slimibas profilakse lielakoties balstas uz pareizu dzivnieku
edinasanu griisnibas perioda un savlaicigu diagnostiku. AGT var radit lielus ekonomiskos
zaud&jumus, jo letalitate var bat lidz pat 100% (LeValley, 2010; Pastor et al., 2001; Radostits
et al., 2000).

P&c etiologijas faktoriem tiek izskirts:

- primara griisnibas toksémija ir visbiezak izplatita saslimSana, kas saistas ar klidam
€dinasana kopa ar kadu no menedzmenta procediiram (vilnas cirp$ana, ganiSanas apstakli u.c.)
pedgja grusnibas perioda;

- aptaukojus$os aitu grusnibas toksémija (kermena kondicija (KK) 4-5);

- badoSanas griisnibas toksémija skar parmérigi vajas aitu mates;

- sekundara griisnibas toksémija, kas parasti attistas ka sekundara slimiba uz citu primaro
slimibu fona: nagu puve, zobu patologijas, invazijas slimibas, kas izmaina baribas uzpemsanu
un metabolismu (Radostitis et al., 2000; Aitken, 2007; LeValley, 2010).
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Slimibai raksturiga hipoglik€mija, ketonémija un ketoniirija (Radostits et al., 2000).
Agria AGT stadija novero hipoglikémiju, palielinatu taukskabju (virs 0.4 mmol/L (Kahn,
Line, 2010)) un holesterina Itmeni asinis, hiperketon€miju un ketoniiriju (Howard, 2006).
Savukart, D. Pugh (2002) apgalvo, ka hipoglikémija nav galvenais slimibas raditajs, tacu
ketoacidoze, hipokalc€mija un hipokalémija ir svarigas AGT laboratoriskas izmekléSanas
pazimes.

Darba meérkis bija noteikt AGT aktualitati un izpétit efektivakas profilakses iesp&jas aitu
ganampulka. Lai sasniegtu mérki, 326 aitu ganampulka veikta atkartota aitu kermena masas
un KK noteikSana, termometrija, ka arT ultrasonografija aitu grup&sanai péc auglu skaita. P&c
nejausibas principa atlasitas vienauglu, divauglu un trisauglu aitas, kuram veikta asins
morfologiska un biokimiska izmeklé$ana grusnibas vidus un beigu perioda.

MATERIALI UN METODES

Petfjums veikts 326 aitu masu ganampulka. Visam aitdm noteikts dzivsvars un KK pirms
lecinaSanas sezonas, ka ar1 82.-109. griisnibas diena, veikta US auglu skaita noteikSanai. US
tika veikts ar meérki grup&t aitas, lai TpaSu uzmanibu varetu pieveérst predispon&tajam
daudzauglu aitam. P&c nejausibas principa tika izveletas 15 griisnas aitu mates, kas sadalitas
grupas: vienauglu aitu mates, dvipu un tripu aitu mates un tam atkartoti veikti asins
morfologiskie izmeklgjumi (kop&jais leikocitu, eritrocitu, hemoglobina daudzums,
hematokrits), ka arT asins biokimiskie izmekl&jumi (holesterins, trigliceridi sarmaina
fosfatazes (SP), veikti sertificétas laboratorijas (sertif. Nr. L 9/5-C, Iidz 2010.18.05.) SIA
,,Centrala laboratorija” (reg. Nr. 215/L430-C), kur analizu izpilde atbilst LVS EN ISO
15189:2007 standarta prasibam. Pirmo reizi asins paraugi aitam tika gemti 82. - 109. (vidgji
95,5 grusnibas diena) griisnibas diena un otro reizi 108. - 135. (videji 121.5 griisnibas diena)
grisnibas diena.

Pielietotas ekspresmetodes glikozes noteikSanai asinis un ketonvielu konstatéSanai urina.

legiitajiem datiem aprékinati vid&jie raditaji, standartnovirze. Lietots Stjudenta t-tests
vienas paraugkopas analizei. Izmantojam divfaktoru korelacijas analizi ming€to substancu
savstarpgjo sakaribu un to statistiska buitiskuma analizei (Arhipova, Balina, 2003). Par pamatu
pielaujamam fiziologiskajam asins biokimisko un morfologisko raditaju vértibam izmantoti
publicétie dati (Meyer, Harvey, 1998).

REZULTATI UN DISKUSIJA

Saimnieciba 2008.gada bija lieli zaud€jumi tiesi saistiba ar AGT attistibu, jo nobeidzas
14% no griisnajam aitam. Sakara ar baribas analizu veikSanu un &dinaSanas menedZmenta
uzlaboSanu, situacija uzlabojusies, jo 2011.gada ar AGT saslima 3%, bet nobeidzas 2%
grisno aitu. Lielakais dzivsvara pieaugums noveérots trinu un dvinu aitu matém (1.tabula).

Vertgjot kermena kondiciju, noteikts, ka no 15 izmekl€tajam aitam 13% kermena
kondicija bija 5 balles, 40% bija 4 balles un tikai 7% aitu ieklavas Bodena (1991) dotajas
normu robezas, kas ir 2.5 — 3.0 balles. Lidz ar to teorétiski 93% no pétitajam aitdm ir
predisponétas uz saslimsanu ar AGT aptaukoSanas dgl.

Asins morfologiskie raditaji neparsniedza pielaujamas normas vértibas (p>0.05), lai gan
péc literatiiras datiem peripartalaja perioda novirzes var nebit, vai ari tas var bt fiziologiskas
(Meyer, Harvey, 2004; Radostitis et al., 2000).

Pirmaja izmekl&Sanas reizé veért€jot AP, holesterina un TG limeni asinis sakotngji
noteikts, ka normas robezas biitiski neparsniedz (p>0.05) neviens no min&tajiem raditajiem,
tatu TG Itmenis bitiski augstaks (p<0.05) dvinu aitu matém ( 0.29 + 0.01 mmol/L) salidzinot
ar trigu aitu matém (0.34 £ 0.02 mmol/L). Konstat&jam vidgji cieSu korelaciju starp TG limeni
asinis un aitu kermena dzivsvaru pirms lecinasanas (r=0.55; p<0.05). Tas norada, ka
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palielinoties dzivsvaram, palielinas art TG koncentracija asinis. Ta ka pétito tripu aitu matém
dzivsvars pirms lecinaSanas ir lielaks neka dvinu aitu matém, tad arm1 TG koncentracija asinis
trinu matém ir lielaka. Péc Caldeira et al. (2007), tas var noradit uz to, ka vai nu aita uznem
parak daudz energétisko baribu, vai ari aitam ir negativa energijas bilance, kad TG tiek
mobilizéti no audiem energijas razoSanai.

Otraja reiz€ salidzinot datus starp dvigu un tripu aitu masu grupam noverots, ka tapat ka
pirmaja reiz€, TG [imenis tripu aitu matém (0.45+0.13) ir lielaks neka dvinu aitu matém, bet ir
ari buitiski augstaks par maksimali pielaujamo normas robezu (0.06-0.34) (p<0.05).

1. tabula/Table 1
Aitu KK un dzivsvara izmainas

BC and BW dynamic in ewes

KK 82.- Dzivsvars Dzivsvars
109. pirms 82.- 109. Dzivsvara -
o .y _ . Dzivsvara
grusnibas | lecinasanas | grusnibas | pieaugums/ ieauquUms/
Parametri/parameters | diena/ BC /| BW diena/ BW BW P B\gN
on 82.-109. before 82.-109. increase, | . o
. increase %
pregnancy matting, pregnancy (kg)
day (balles) (kg) day, (kg)
1-auglu aitu
mates/one | 4,04 | 7544108 | 86.1+118 10.7 12
fetuses ewes
(n=60)
Visa Dvinu aitu
grusno. | mates/two | 4, 55 | 7954110 | 88.0+11.8 8.5 10
aitu fetuses ewes
grupa/ all (n=206)
pregnant Trigu aitu
ewes | mates/three |, 4, | 76166 | 88483 12.4 14
fetuses ewes
(n=296) (n=30)
Dvinu aitu
Petito | mates/tWo | 4, g9 | 748448 | 95552 20.7 22
aitu fetuses ewes
grupa/ (n=4)
investiga Trigu aitu
ted ewes matey NS | 4104 | 765+60 | 900+100 | 135 15
etuses ewes
(n=15) (n=11)

Holesterna Itmenis grusnibas vidus perioda bija nebitiski augstaks (p>0.05) dvinu aitu

matém. Konstatgjam vid&ji cieSu korelaciju starp holesterina Itmeni, dzivsvaru 82.- 109.
grisnibas diena (r=0.58; p<0.05) un aitu kermena kondiciju (r=0.55; p<0.05). Palielinoties
aitu svaram un kondicijai, palielinas ari holesterina [imenis, kas ir biitiba labs raditajs. Zinot
to, ka holesterins sintezgjas aknas, tad tieSi dvinu aitu matém lielaks holesterina [imenis asinis
norada uz optimalakam aknu funkcionalam sp&jam (Jemeljanovs u.c., 2008), neka trinu aitu
matem.
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AP Iimenis abu grupu dzivniekiem ir normas robezas, bet dvinu aitu matem AP
koncentracija ir statiski nenozimigi zemaka (p>0.05). AP paaugstinaSanas grusnibas beigu
perioda varétu bt saistita ar paaugstinatu osteoblastu aktivitati un auglu radito spiedienu uz
aknam un zultsvadu sistemu (augstaka trinu aitu matém, jo attistas 3 augli).

Analizgjot datus starp dvinu aitu matém atkariba no griisnibas perioda, novérots, ka visi
noteiktie raditaji grisnibas beigu perioda ir augstaki ka vidgja griusnibas perioda. TG un AP
koncentracija biitiski neizmainas (p>0.05) un neparsniedz normas robezas. Ar1 holesterinam
atSkiriba starp pirmo un otro izmekl€Sanas reizi nav butiska (p>0.05), tacu otraja izmekl&Sanas
reiz€ holesterina koncentracija bitiski (p<0.05) parsniedz maksimali pielaujamo normas
robezu. Tas varétu noradit ne tikai uz jau iepriekSminéto varbitibu, ka aknu funkcionalas
sp&jas nav traucgtas, saistiba ar hepatocitu nesp&ju sintezeét holesterinu, bet ar1 uz €dinasanas
parpilnibu.

Trigu aitu matém veértejot AP, TG un holesterina izmainas atkariba no griisnibas perioda,
konstatéts, ka tuvojoties atneSanas bridim, AP koncentracija asinis paaugstinas (no 147.2 +
45.5 lidz 200.6 £ 100.1), bet starp izmekl€Sanas reizém bitiski neatSkiras (p>0.05) un
neparsniedz normas vértibas. lespgjams AP koncentracija paaugstinas tapec, ka augli turpina
augt un strauji palielinas apméros griisnibas beigas (Aitken, 2007), radot gan lielaku spiedienu
uz védera dobuma iek$gjiem organiem, gan paaugstinatu osteoblastu aktivitati augla skeleta
veidoSanai. Pirmaja izmekleSanas reiz€é TG koncentracija ir 0.34 + 0.02 mmol/L, kas ir
maksimala pielaujama robeza, bet otraja izmekleSanas reiz€ TG ir 0.45 + 0.04 mmol/L, kas
norada, ka tripu matém TG Iimenis griisnibas beigu perioda ir bitiski paaugstinajies (p<0.05).
Holesterina koncentracija griisnibas vidusperioda un beigas biitiski neatSkiras, bet ta gan
pirmaja reiz€, gan otraja reize ir maksimalas pielaujamas normas robeZas Iimeni. Paaugstinato
holesterina un TG limeni asinis, varétu izskaidrota ar trinpu aitu masu €dinaSanu, nevis aknu
taukaino degeneraciju, kas parasti rada hipoholesterinémiju, uz paaugstinata TG limena fona.

Nevienai no aitu mat€ém nav noverota hipoglikémija un ka nav nedz biitiskas izmainas
(p>0.05) starp raditaja noteikSanas reiz€m, nedz starp dvinu (vidgji 3.4 + 0.07 mmol/L) un
trigu aitu matém (vidgji 3.4 £ 0.1 mmol/L). P&c darba iegitajiem datiem, varam spriest, ka
izstradata aitu &dinasana ir atbilsto$a aitu fiziologiskajam stavoklim un nerada hipoglikémiju,
to apstiprina fakts, ka urina netika konstatétas ketonvielas, kas liecina par optimalu energijas
bilanci. Kermena temperatiiras raditajs neparsniedz normas robeZas un nav novérota biitiska
atSkiriba ne starp izmekl€Sanas reiz€ém, ne starp dvinu un trigu aitu matém. Neatkarigi no
auglu skaita vidéja kermena temperatiira griisnibas vidd bija (39.2 £ 0.13 °C) nebiitiski
augstaka (p>0.05) neka otraja reizé (38.7 + 0.40 °C), kas iesp&jams saistits ar griisno aitu
mazaku véléSanos kusteties.

SECINAJUMI

1. Asinu morfologiskie raditaji un temperatiiras izmainas nav butiski parametri savlaicigai
AGT diagnosticgSanai. Tos var izmantot, lai noteiktu, vai saslim$ana ar AGT ir primara
vai sekundara.

2. TG un holesterina lIimena paaugstinaSanas un augsta kermena kondicija miisu pétjjuma
parpilnibu, jo glikoze Iimenis bija normas robezas. Tapéc Sos raditajus var izmantot ka
vienu no AGT diagnostikas metodém.

3. Tadas ekspresmetodes ka urina izmekleSana uz ketonvielu klatbiitni un glikozes limena
noteikSana asinis lauj atri, €rti un leti noteikt aitu griisnibas toks€mijas attistibu, bet
nenoder savlaicigai slimibas konstatéSanai.
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ABSTRACT

In this article we investigated influence of echinococcosis on biological value of beef meat.
Investigating chemical meat structure we defined moisture content, protein, fat and ashes.
Definition of chemical composition of meat gives the chance to define food value of meat and
meat products. Chemical composition of meat depends on structure of forage, fatness, age,
sex and species of animal.

For this purpose we used samples of meat of animals selected at slaughter with signs of
echinococcosis and from healthy not infected animals. So, according to our researches, in beef
meat from healthy animal, content of protein makes 19.6, fat contents 14.65, moisture 64.9,
ashes 0.85. Beef meat, infected with echinococcosis, concedes on quality: content of protein
19.14, fat content makes 9.57 moisture 70.17, ashes 1.12. Beef meat, infected with
echinococcosis, concedes on quality from meat of healthy animal

KEY WORDS: echinococcosis, beef, meat quality, amino acids, hypostasis.

INTRODUCTION

“New stage of Kazakhstan way - is new problems of strengthening of economy, increase
of welfare of people. It is vital for Kazakhstan to find optimum balance between economic
successes and providing public benefits”, - exact beginning of the message of the president of
Kazakhstan N.A.Nazarbayev to the people in .

In economic situation existing now, attention to the question of increase of efficiency of
agricultural animals sharply is brought. One of the directions of this activity is decrease in
incidence of cattle with helminthiasis, owing to culling of infected bodies (liver, lungs, etc.),
decrease in exit and quality of meat and meat products, dairy efficiency. At the same time it is
necessary to note serious danger which the disease represents for health of person therefore
echinococcosis is a social and economic problem.

Determination of quality and safety of products of slaughter of clinically healthy cattle
and at helminthiasis, in particular — echinococcosis importance has the detection of
concentration of connected amino acids in slaughter products.

Echinococcosis is a chronically proceeding illness of all animal species of agricultural
and wild animals, and also the person, caused by larval stage of cestode Echinococcus
granulosus. It is widespread everywhere including Kazakhstan. The activator - echinococcus -
represents single-chamber bubble filled with liquid. It is outside covered with a connective
tissue capsule from fabric of the owner. The wall of bubble consists from external (cuticular)
and internal (germentative) covers. Cuticular cover of milky-white color, at older bubbles it
grows turbid and gets yellowish shade. The size of echinococcal bubbles - from millet grain to
the head of newborn child.

Meat and other products of slaughter of sick animals in the raw represent health hazard of
the person or may cause distribution of infectious diseases among agricultural animals
(Shuklin, 2008).

At cattle, echinococcal bubbles meet in lungs, in liver, is more rare in spleen, kidneys, in
heart muscles. Bodies of hulks infected with echinococcal bubbles depending on size of
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bubbles and their quantity get hilly surface, and from above - opaque gray color. At the
veterinary and sanitary examination, internal organs strongly infected with echinococcosis,
and also at icteric coloring and exhaustion, carcasses and bodies are utilized. In case of
insignificant defeat of carcass and internal organs are let out after cleaning. All seized
properties are neutralized as a source of invasion of carnivorous (Servulya, 2009).

The term offered for the first time by Thomas “biological value” (BV) of product
characterizes quality of albuminous components and is expressed by degree of delay of
nitrogen of food in body of growing animals depending on amino acid structure and other
structural features of protein. Thus, it is assumed that value of protein is defined by the
contents in it irreplaceable amino acids at enough of replaceable amino acids not to use
irreplaceable for consumption in organism of food substances or than more its chemical
composition corresponds to a formula of balanced food.

Food value of meat depends from morphological (maintenance of muscular, connecting
and fatty fabrics) and chemical composition (content of high-grade and defective proteins, fat,
moisture and mineral substances). Assessment of product according to the maintenance of one
type of fabrics doesn't give complete idea of its food value.

The purpose of our researches was influence studying of echinococcosis on biological
and food value of meat of animals.

MATERIAL AND METHODS

Work was carried out at department “Veterinary sanitary examination and hygiene”, and
in “Nutritest” LLP which Founder is JSC “Kazakh Academy of Nutrition” of the Republic of
Kazakhstan.

In work we used samples of meat of animals selected at slaughter with signs of
echinococcosis (figure 1) and beef meat from healthy animal, as control group. When
studying chemical composition of beef meat we defined moisture content, protein, fat and
ashes. Amino acid structure determined by amino acid analyzer T-339 (Sarsembayeva, 2005).

Figure 1. Cattle liver, infected with echinococcosis

RESULTS AND DISCUSSION

At strong infection with echinococcosis of skeletal muscles, internal organs, and also
skeletal muscles, and also at icteric coloring and exhaustion, carcasses and internal organs are
utilized. In case of insignificant infection, carcass and internal organs are let out after
cleaning. All seized properties neutralize as a source of invasion of carnivorous. In spite of the
fact that meat from all studied carcasses, infected with echinococcosis, is let out without
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restrictions, it is impossible to recognize it qualitatively high-grade, free from toxins
echinococcus (Zhitenko, 1998).

So, on our researches in beef meat from healthy animal, the content of protein makes
19.6, fat contents 14.65, moisture 64.9, ashes 0.85. Meat of beef, infected with
echinococcosis, concedes on quality: content of protein 19.14, fat content 9.57 moisture
makes 70.17, ashes 1.12. Received results of research are presented in the table 1.

Carried-out researches showed that besides a big economic damage, echinococcosis
causes change of quality of beef meat, reduces its food and flavoring indicators (Pozdnyakov,
1969; Vasilyev, 1975). So, moisture content in meat at infected animals raises for 2%, ashes

for 0.1%. Analyzing chemical composition and content of amino acids it is defined by
considerable decrease in protein and fat.

Table 1
Chemical composition of beef, infected with echinococcosis
Ne Food value, on 100 g
Studied meat
Power value
Proteins, g Fats, g Water,g | Ash,g | of meaton
100 g (kcal)

1 Control group
(beef meat from 19.6 14.65 64.9 0.85 185

healthy animal)

Test group
(meat of beef 19.14 9.57 70.17 1.12 163
infected with

echinococcosis)

Biological and food value of protein depends on content of amino acids in them. We

investigated the content of amino acids by chemical methods. Received results of research are
presented in tables 2, 3.

Table 2
Content of irreplaceable amino acids in beef meat from healthy and from animals

infected with echinococcosis. mg/100 g

No Irreplaceable amino acids, % to the general protein
. @ E @ ) c = %L C_cg
Studied meat k= S = E 22| § |8c|=2
S 2 = L8| © | &®| &<
2 - = £ |5 |5
Control group
1 (beef meat from 1100 | 862 1657 | 1672 | 515 | 859 | 228 | 803
healthy animal)
Test group
2 | (meat of beef infected | 1042 | 814 1574 | 1589 | 482 | 811 | 208 | 758
with echinococcosis)
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Table 3
Content of replaceable amino acids in beef meat from healthy and from animals infected
with echinococcosis. mg/100g

Ne replaceable amino acids, % to the general protein

[}
3 £
(9] ()] (5} e

Meat @ g © | e 2| E |2 |¢g|lg| ¢

= = 2 © S © g = o o s

= v = ‘;. - ] o = o 17

[ © % c b0 oy 'E Q. o Q
© >
=

Control group
1 (beef meat from 1153 | 1083 | 1904 | 718 | 986 | 3310 | 350 | 859 | 882 | 699 | 296
healthy animal)

Test group

2 (meat of beef
infected with

echinococcosis)

Studies have shown that amino acid content in meat of animals infected with
echinococcosis significantly lower compared with from healthy animals. Essential amino
acids in meat of healthy animals valine-1100, isoleucine-862, leucine-1675-1672 lysine,
methionine-515, threonine-859, tryptophan-228, phenylalanine-803. Indicators of essential
amino acids from the experimental group, beef infected with echinococcosis concede that can
be seen on the following parameters, valine-1042, isoleucine-814, leucine-1574-1589 lysine,
methionine-482, threonine-811, tryptophan-208, phenylalanine-758

Content of essential amino acids in healthy animal is alanine-1153, Arg-1083, Asp-1904,
histidine-718, glycine-986, glutamic acid-3310, hydroxyproline-350, proline 859, serine-882,
tyrosine-699, cystine -296. Indicators of replaceable amino acids in beef meat of animal
infected with echinococcosis concede alanine-1113, arginine-1046, aspartic acid-1831,
histidine-697, glycine-953, glutamic acid-3175, hydroxyproline-345, proline 833, serine 843,
tyrosine 668, and cystine-283.

Obtained data confirmed that carcasses infected with echinococcosis considerably
influences on the quality of meat. Increases content of water and ashes, reduces maintenance
of protein and fat. We convinced also that content of irreplaceable and replaceable amino
acids considerably goes down.

CONCLUSIONS

In the researches carried out by us in beef meat from healthy animal the content of protein
19.6, fat content 14.65, moisture makes 64.9, ashes 0.85. Meat of beef, infected with
echinococcosis, concedes on quality from meat of beef of healthy animal. Moisture content
makes protein 19.14, fat contents 9.57, moisture makes 70.17, ashes -1.12.

We convinced also that content of irreplaceable and replaceable amino acids in meat
infected with echinococcosis considerably goes down.

In spite of the fact that meat from all studied carcasses, infected with echinococcosis, are
let out without restrictions, it is impossible to recognize it qualitatively high-grade, free from
toxins of echinococcus. Decrease in concentration of connected amino acids as a part of meat
of animals at echinococcosis testifies to destructive processes that lead to deterioration of
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products of slaughter of animals. In this regard it is necessary to direct on technical utilization
not only the infected organ as it is specified in legislative and regulations of veterinary and
sanitary examination, but also other internal organs. Thus it is necessary to direct carcasses on
industrial processing (manufacturing of boiled and boiled and smoked sausages).
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ABSTRACT

Cows Subclinical Ruminal Acidosis is a herd’s affection which usually goes without clinical
signs. The aim of our investigation is to establish the most exact and practically useful method
for diagnostics of subclinical ruminal acidosis of cows. Research is done in herd with 210
milking cows with average milk yield 7500 kg of milk from a cow per year. In the experiment
have been used 13 cows till 21 - 32" day of lactation. All these cows are analysed blood pH,
CK, Na, K, Cl, TCO; and calculated is anion gap, with rumenocentesis method is fixed rumen
pH. 53.8% of cows from experimental group have rumen liquid pH<5.5, it approved the
presence of subclinical ruminal acidosis presence in this herd. The coefficient of milk
fat:protein for experimental cows is 1.29 = 0.06, which is lower than listed in academic
literature 1.4 (Dirksen, 1995). There has no founded a linear correlation (r=0.064) between
relation of milk fats-proteins and values of pH of rumen’s content. Between difference’s
values of cow’s blood pH and serum anion is recognized a medium tight negative linear
correlation (r=-0.75). There is no definable disparity (p>0.05) between parameters of serum’s
biochemical indices for cow’s group with rumen liquid pH<S5.5 and for group with rumen
liquid pH>5.5. In our experiment is the most effective method of subclinical ruminal acidosis
diagnostic rumenocentesis and determination of rumen liquid pH.

KEY WORDS: subclinical ruminal acidosis, diagnosis, rumen pH.

IEVADS

Turot govis intensivajas tehnologijas, kas paredz péc iesp&jas lielaka izslaukuma
iegiisanu no viena dzivnieka, ir svarigi nodro$inat viegli sagremojamiem oglhidratiem bagatu
baribu un labturibu atbilstosi laktacijas fazei un izslaukuma apjomam.

Edinot govis ar pilnigi samaisito baribu, mérkis ir palielinat viegli sagremojamo
oglhidratu daudzumu baribas deva, palielinat spurekli esoSo gaistoSo taukskabju daudzumu,
kas ir priekSnoteikums lielaka izslaukuma iegtiSanai. Pieaugot gaistoSo taukskabju apjomam,
spurekla satura pH var pazeminaties zem fiziologiskas normas (8.0 - 6.5) un radit
priek$noteikumus govju subkliniskas acidozes attistibai, kad spurekla satura pH<5.5 (Oetzel,
2007; Radostic et all, 2007; Rebhun et all, 1995; Merck, 1998).

Atskiriba no akiitas acidozes, govju spurekla subkliniska acidoze norisinas bez skaidram
kliniskam pazimém. Ka netieSas subkliniskas acidozes pazimes minétas: 1slaiciga apetites
samazinaSanas, l€na ruminacija, Skidras fekalijas, laminits, piena tauku un piena proteina
attieciba <1.3 (Oetzel, 2007). Subkliniska acidoze parasti ir ganampulka probléma, tapec
svarigi tas etiologija noskaidrot ar €dinasanu saistitos faktorus: oglhidratu sastavu, daudzumu,
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sagremojamibu, Skiedras garumu pilnigi samaisitaja bariba (Ositis, 2005). Ka risinajumu
govju subkliniskas acidozes saslimS$anas riska samazinaSanai iesaka: palielinat baribas
Skiedras izméru lidz 3.5 - 5.8 cm apméram 20 % no pilnigi samaisitas baribas apjoma, baribas
devu mitrinat, lai padaritu masu homogenu un palielinatu tas ap€damibu (Garrett et all., 1999;
Osttis, 2005).

Subkliniskas spurekla acidozes diagnozi ganampulka labak noteikt, izmantojot govju
grupas nevis individualu dzivnieku kliniskos raditajus (Garrett, 1999; Nordlung, 1995; Oetzel,
2007).

Lai noteiktu dazadu faktoru kopsakaribas (tadus ka baribas devas un telu audz&Sanas
menedzmenta noveértéSana), kas var ietekmét govju ganampulka veselibas raditajus, izmanto
spurekla Skidruma pH mérijumus kliniski veselu dzivnieku grupa. Spurekla saturs tiek iegtts
ar rumenocentézes metodi vai caur nasu-rikles zondi, taja tiek mérits vides skabums ar
indikatorpapiru (pH 2 - 12) vai ar pH-metru, kas ir precizaka metode. Ganampulka dzivniekus
sadala riska grupas, piem&ram, no kuram viena noteikti ir govis pirmajas 60 laktacijas dienas,
kad izedina visvairak spekbaribu. Spurekla satura parbaudi veic 2 - 4 stundas péc graudu
baribas izédinaSanas (ja ir dalitais &dinaSanas tips), vai 6-10 stundas p&c vienu reizi diena
pilnigi samaisitas baribas devas sanemsanas. Oetzel G.R. norada, ka spurekla satura pH dienas
laika iev€rojami vari€, Tpasi p&c €Sanas, ja bariba ir fermentetie oglhidrati. Parasti spurekla
satura pH svarstibas ir 0.5 1idz 1.0 vienibas dienas laika. Izmeklgjamo dzivnieku skaits, kas
tiek izmantoti grupas veselibas stavokla noveért€Sanai, dazadu autoru pé&tijumos atskiras, par
reprezentativu grupu subkliniskas acidozes noteikSanai ganampulka uzskata ne mazak ka 5
lidz 12 dzivniekus. Ja vairak ka 25 % no parbauditajiem dzivniekiem spurekla Skidruma
pH<S5.5, tad visu So govju grupu noverte, ka subkliniskas acidozes augstu riska grupu (Krause,
2005; Garrett et all, 1999; Nordlung, 1995; Oetzel, 2007).

Sis diagnozes noteik3anai var izmantot arf piena produktivitates un piena tauku raditaju
pazeminaSanos (Dirksen, 1995). Péc jaunakajiem pétijjumiem tikai piena tauku samazinaSanas
vien ir maz jitigs un slikts indikators, lai noteiktu subklinisko acidozi liellopu ganampulka.
Govim (un ganampulkam kopuma) var biit subkliniska acidoze ar pie fiziologiskajai normai
atbilsto$a piena tauku daudzuma. Ja govju ganampulkam piena tauku procents ir normas
robezas, bet ir kadas citas subkliniskas acidozes pazimes, govim noteikti ir japarbauda
spurekla satura pH (Oetzel, 2007; Radostitis et all, 2007; Tajik, 2011). Par diagnostisku
metodi vielmainas procesu izmainu noteikSana var izmantot tauku un olbaltumvielu attiecibu
piena. Ja koeficients mazaks par 1.4, tas raksturo pozitivu energijas bilanci, bet lielaks par 1.4
— norada uz energijas nepietickamibu. Subkliniskas acidozes gadijuma energijas bilance ir
pozitiva (Dirksen, 1995).

Paligmetode metabolas acidozes diagnostika ir asins anjonu starpibas noteikSana. Seruma
anjonu starpibu (AG) nosaka matematiski péc formulas AG = [( Na* + K*) — ( CI'+HCO3)].
Anjonu starpibas fiziologiska norma govij ir 12 - 16 (14-20) mmol L. AG samazinasanas ir
kliniski mazsvariga, bet tas palielinaSanas liecina par titracijas acidozi. Pie §T acidozes veida
pieder ari laktacidémija, hiperketon€mija un hiperprotein€mija (Duncan&Passe’s, 2003;
Jemeljanovs, 2007; Liepa, 2000; Radostits et all, 2007).

Kreatinkinaze (CK) ir miocitu bojajumiem specifisks enzims. Tas paaugstinaSanas asinis
nordda uz progresgéjoSu muskulu bojajumu, ko var konstatét ari subkliniskas acidozes
gadijuma. Fiziologiska norma govim 14.4 - 107.0 uL™ (Duncan&Passe's, 2003; Radostits et
all, 2007).

Fiziologiskais asins pH, pateicoties organisma bufersisttmu darbibai, dziviem
organismiem ir stabils. Ja ir novérojama raditaja pazeminasanas, ta liecina par akiitu acidozes
stavokli, kad nov€ro vispar&jus organisma funkciju trauc€jumus un audu bojajumus. Asins pH
izmainas par 0.5 vientbam zem fiziologiskas normas noved pie dzivnieka agonijas.
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Iesp&jamas fiziologiskas normas svarstibas var but ne vairak ka 0.05 - 0.07 vienibas. Govs
asins fiziologiskais skabums ir pH 7.36 - 7.5 (Duncan&Passe's, 2003; Radostits et all, 2007).

Lai varétu noteikt subkliniskas acidozes skarta ganampulka atvese]oSanas plana
precizitati, misu pétjuma merkis ir salidzinat dazadu subkliniskas spurekla acidozes
diagnostikas metozu pielietojamibu ganampulka veselibas kontrolg.

MATERIALS UN METODIKA

Petijums veikts 400 govju valgja tipa nepiesieta turéSanas veida novietné, kura atrodas
210 slaucamas govis ar vid€jo izslaukumu 7500 kg no govs gada. Ganampulku veido
melnraibas un sarkanraibas HolSteinas Skirnes govis. Slaucamas govis ataudz& no pasu
ganampulka iegiitajiem teliem. EdinaSana: vienu reizi diena govis sanem, apméram, 50 kg
pilnigi samaisitu baribu, kuras sastava ir kukuriizas skabbariba (25 - 30%), zalaju skabsiens
(32 - 60%), placinati graudi un rap$a spraukumi (apméram 20%). Kokskiedras satura
paaugstinasanai govis sanem papildus 1.0 - 1.5 kg sienu vai salmus.

Subkliniskas spurekla acidozes noteikSanai ganampulka 13 kliniski veselam govim 21. -
32. laktacijas diena pielietotas sekojosas diagnostikas metodes: 1) rumenocentéze, 2) piena
tauku-proteina attiecibas noteikSana, 3) asins biokimiskie raditaji (anjonu starpiba, asins pH,
kreatinkinaze), 4) papildus veikta subkliniskas acidozes c€lonu analize (€dinasana, turéSanas
apstakli), vienu reizi nonemti spurekla Skidruma un venozo asinu paraugi. Seruma noteikts
pH, CK, natrijs, kalijs, hloridi, kopg&jais CO, = aprekinata anjonu starpiba. Govju seruma
biokimiskie raditaji (asins pH, CK, natrijs, kalijs, hloridi, kop&jais CO;) analizeti akreditéta
kliniskaja laboratorija SIA “Centrala laboratorija”, Jelgava. Govju piena tauku procenta un
olbaltumvielu procenta rezultati iegliti, izmantojot ganampulka parraudzibas informaciju.

Lai nopemtu govs spurekla satura paraugu ar rumenocentézes metodi, eksperimenta
dzivnieks fikséts stellés. Kreisajos sanos iedomatas linijas viduspunkta starp p€dgjo ribu loku
un cela locitavu sagatavo rumenocentézes laukumu, izc€rpot apmatojumu un dezinficgjot adu
ar spirta Skidumu. Adatu (argjais diametrs 1.80 mm, garums 200 mm) ievada védera dobuma
kraniodekstrala virziena, apméram, 15 cm dziluma. Spurekla Skidrumu iegtst ar vienreiz
lietojamu injekeciju §lirci (tilpums 10 -2 0 ml). Péc adatas iznpemsanas diiruma vietu dezinficé
ar spirta Skidumu. Spurekla Skidruma pH nosaka ar elektrisko pH-metru ,,PH-208”,
diapazons: pH 0 - 14 (£ 0.01 pH).

Eksperimenta rezultati analiz&ti, izmantojot MS Excel datu statistiskas apstrades metodes.

REZULTATI UN DISKUSIJA

Eksperimenta grupas govju (13 govis, 21. Iidz 32. laktacijas diena) spurekla Skidruma pH
videja vertiba ir 5.5 £ 0.11 (maksimala 6.4, minimala 5.0). Septinam govim jeb 53.8% no
eksperimenta dzivnieku grupas spurekla skidruma pH radijums ir robezas no 5.5-5.0. Saskana
ar aprakstito metodiku, ja vairak ka 25% no izmekl&tajam govim uzrada pH zemaku par 5.5,
ganampulks uzskatams par subkliniskas acidozes skartu.

Péc spurekla skidruma pH vertibas govis sadalitas 2 grupas: 1.grupa pH vértiba robezas
no 5.6 - 6.4, 2. grupa pH vértiba robezas no 5.0 - 5.5.

Savstarp€ji salidzinot abu grupu attiecigos seruma biokimiskos raditajus, starp tiem nav
bitiskas atSkiribas (p>0.05). Asins pH, natrija, kalija, hloridu vértibas abam grupam atrodas
fiziologisko normu robezas (skatit 1.tabulu). Seruma CK eksperimenta govju grupai ir
augstaks par fiziologiskas normas raditajiem. Seruma CK aktivitates paaugstinasanas norada
uz pienskabes iedarbibas rezultata notickoso miocitu katabolismu (Radostits et all, 2007).
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1. tabula/ Table 1

Eksperimenta govju seruma biokimiskie raditaji

The results of biochemistry examination in blood samples cow

2. grupa/ Group | Fiziologiska
Radrtaji 1.(gr Ll:ﬁsn/ GI—T osug_ ! 2 norma
Parameter 5 E) ' (rumen pH 5.0- | Physiological
' 5.5) standart
CK (uL™) 167.0 £ 23.71 193.7 + 23.60 14.4 - 107.0
Na (mmol L) 144.8 £ 0.39 147.2 £ 0.60 134.5-148.1
K (mmol L) 49+0.14 49+0.14 40-58
Cl (mmol L) 99.1+0.44 100.1 + 0.65 95.7 - 108.6
TCO; (mmol L™) 28.5+1.17 27.7+1.34 20.7 - 28.9
: - |
Anjonu starptba (mmol L.7) 221+1.4 24.4+1.79 14-20
/Anion gap
Asins pH/Blood pH 7.45 £+ 0.03 7.48 £ 0.003 7.38-7.5
Tauku-olbaltumvielu attieciba
piena/Milk fat:protein proportion 1.33+0.06 126+01 12-14

Salidzinot un analiz&jot eksperimenta govju asins pH vidgjos radijumus (1.attels), tie
atrodas fiziologiskas normas robezas. Salidzinot asins pH un anjonu starpibu veértibas, iegiita
vidgji ciesa linedra negativa korelacija (r=-0.75, p<0.05; R*=0.56), t. n., ka, seruma nonakot
vairak vielmainas procesos veidotajam skabém, asins pH samazinas.

R? = 0,5695

¢

*>

7,35 74 7,45 75
Asins pH vértiba

7,55 7,6

1. attels. Govju asins pH un seruma anjonu starpibas vértibu linearas negativas

korelacijas diagramma

Figure 1. Correlation between the cows blood pH and the anion gap

Eksperimenta grupai aprékinata piena tauku un olbaltumvielu attieciba, kuras grupas
raditajs ir 1.29+£0.06 (no 0.83 Iidz 1.63), tas ir zemaks par zinatniskaja literattira noradito
robezu 1.4 (Dirksen, 1995). Miisu pétijuma nepastav bitiskas sakaribas (r=0.06, p>0.05) starp
individualajam govju spurekla Skidruma pH vértibam un piena tauku-olbaltumvielu
attiecibam (2. attéls). Informacija par piena tauku-olbaltumvielu attiecibas samazinasanos zem
1.4 norada par pozitivu energijas bilanci, bet konkrétaja saimnieciba neliecina par
subkliniskas acidozes esamibu (Garrett et all, 1999; Oetzel, 2007).
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2. attels. Govju spurekla pH vértibu un piena tauku-olbaltumvielu attiecibu linearas
korelacijas diagramma
Figure 2. Correlation between the cow rumen pH and the milk fat-protein proportion

Pilnigi samaisitaja bariba, ko govis sagpem vienu reizi diena apméram 50% no rupjas
baribas dalipu garums ir mazaks par 1.5 cm, bet dalipu garums virs 5.0 cm ir 10% no
izédinatas baribas daudzuma. IsSkiedraina bariba veicina lénaku atgremoSanu, subkliniskas
spurekla acidozes attistibu, tapec zinatniskaja literatiira ir ieteikts baribas dalinu garumu (3.5-
5.8 cm) palielinat apmé&ram lidz 20 % no kopgjas baribas masas (Ositis, 2005; Oetzel, 2007,
Radostits et all, 2007).

SECINAJUMI

1. Eksperimentam izvél&tais ganampulks ir subkliniskas spurekla acidozes skarts, jo 53,8%
no eksperimenta govju spurekla satura pH<S5.5.

2. Piena tauku-olbaltumvielu attieciba eksperimenta govju grupa ir 1.29 + 0.06, kas ir
zemaka par zinatniskaja literatiira noradito robezu 1.4 un norada par pozitivu energétisko
bilanci.

3. Starp govju asins pH un anjonu starpibu pastav vidgji cieSa lineara negativa korelacija
(r=-0.75, p<0.05).

4. Subkliniskas spurekla acidozes precizaka un praktiski vienkarSak pielietojama
diagnostiska metode ir spurekla Skidruma pH noteikSana.

5. Salidzinot govju grupas ar spurekla Skidruma pH<5.5 un govju grupas ar spurekla
Skidruma pH>5.5 seruma biokimiskos raditajus (asins pH, anjonu starpiba, CK), starp
tiem nav bitiskas atSkiribas (p>0.05), t.n., ka subkliniskas spurekla acidozes diagnozes
noteikSana tiem ir pakartota nozime.
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ABSTRACT

The aim of this research work is to describe the genetic diversity in Latvian warmblood
genetic recourse horse population by 17 microsatellite markers in order to provide background
knowledge for further population structure research, parentage testing purposes and
conservation decisions. As a research material blood samples from 13 genealogical lines
where used. DNA extraction was performed with “Fermentas” commercial kit and QIAcube
DNA extraction technology by using DNeasy Blood & Tissue reagents. DNA was amplified
with StockMarks® Applied Biosystems commercial kit. PCR products were sent for
sequencing to LVMI “Silava” laboratory and received data where analyzed by free software
Genalex6. We could successfully amplify 87 horses in 17 microsatellite loci. All markers
were found to be polymorphic and all except HTG10 (which significantly deviated from HW
equilibrium, p<0.05) were used for genetic diversity estimation. After correcting allelic
richness measure for rare alleles it still showed relatively high value with 8.63 + 0.54 alleles
and together with expected heterozygosity measure of 0.78 + 0.02 Latvian warmblood
population can be considered to be among the most variable horse breeds in Europe.

KEY WORDS: Latvian Warmblood horse, genetic diversity, microsatellite markers.

IEVADS

Arvien pieaugosas tirgus prasibas, konkrétu pazimju pastiprinata selekcioné€Sana, ka ari
maksligas aps€klosanas un embriju transplant€Sanas tehnologijas veicina ne tikai sugu
daudzveidibas samazinasanos vienai S$kirnei aizvietojot citas, bet ari Skirpu ieks€jas
daudzveidibas saruksanu. Sobrid pastav uzskats, ka nakotnes vajadzibam, kuras més nevaram
prognozét, ir japaredz pietiekosa dzivnieku daudzveidibas rezerve. So iemeslu dé| Partikas un
Lauksaimniecibas organizacija (FAO) ir izvirzijusi talejosu mérki - saglabat pec iespgjas
lielaku biologisko daudzveidibu, lai nodroSinatu nakotnes iesp&jas un saglabatu mazak
labveligo regionu ekonomisko un socialo attistibu (Rege, Gibson, 2003).

Latvijas zirgu Skirne ar savam unikalajam ipasibam ir pasaules gené&tisko resursu
biologiskas daudzveidibas sastavdala. Sakot ar 19. gs beigam M. Lazes vadiba tika veikta
meérktieciga viet€jo zirgu uzlaboSana ar Oldenburgas, Hanoveras un HolSteinas vaisliniekiem
un 1937. gada Latvijas zirgu Skirni apstiprinaja ka neatkarigu populaciju, kura pateicoties
savam labajam rakstura un darba 1paSibam guva latvieSu zemnieku ieveéribu (Baltakmens,
Stukuls, 1978). Sobrid par genétiskiem resursiem Latvijas zirgu §kirng uzskata braucama tipa
zirgus, kuri atbilst Skirnes braucama zirgu tipa prasibam un ir pieteikti ciltsdarbam saskana ar
ciltsdarba programmas prasibam (Latvijas zirgu skirnes ciltsdarba programma, 2010 — 2015).

Lai veiktu padzilinatus genétiskos pétijjumus (piem., rezistences, iedzimto slimibu,
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eksterjera klidu un produktivitates/darbsp&ju ietekmé&joSu mutaciju izpéeti) Latvijas zirgu
Skirnes populacija sakotngji ir nepiecieSams tas genétiskas daudzveidibas raksturojums un
struktiiras pétijumi. Turklat, nekludiga, talejoSa un produktiva ciltsdarba veikSanai audzetaju
organizacijam un turpmakiem pé@tijumiem ir nepiecieSams ticams dzivnieku izcelSanas
informacijas ieguves avots. Populacijas genétiska stavokla tieSai noveértéSanai ir nepiecieSams
Skirnes molekularas daudzveidibas apsekojums, nosakot Sai Skirnei raksturigas al€les, to
frekvences un alélu daudzveidibu dazados lokusos. Lai gan miusdienas mikrosatelitu markieri
biezi vien tiek aizstati ar SNP (viena nukleotida polimorfisma) markieriem (jo Tpasi visu
genomu aptveroS$os pétijumos), populaciju genétiskas daudzveidibas novértéSana un
paternitates/identitates noteikSanas gadijumos savas augstas daudzveidibas un 1&to izmaksu
deé] mikrosatelitu markieri ir piemé&rotaka metode.

ST pétnieciska darba mérkis — ar DNS mikrosatelitu markieru metodi izp&tit Latvijas
Skirnes genétisko resursu programma ieklauto zirgu (Skirnes kodola) genétisko daudzveidibu.

Darbs tapis pateicoties projekta Eiropas Sociala fonda (ESF) projekta “Atbalsts LLU
magistra studiju TstenoSanai”, VienoSanas Nr. 2009/0165/1DP/1.1.2.1.1/09/IPIA/VIAA/008
atbalstam.

MATERIALS UN METODIKA

Ka darba materials izmantoti Latvijas $kirnes genétisko resursu programma ieklauto zirgu
asins paraugi, kuri iegiiti bakalaura un magistra darba izstrades laika, kopa 93 paraugi, kas
parstav 13 Latvija sastopamas $is Skirnes genealogiskas linijas. Dala genealogisko liniju, ka
Amona, Flagmana, Gaida, Gintera un Spékona, ir plasi sastopamas un lidz ar to ievakto
paraugu Ipatsvars $im Iinijam ir lielaks. Savukart Mada, Markgrafa, Siego un Duo linijas
dzivnieki ir sastopami retak, tade] ievakto paraugu skaits ir mazaks. Banko linija miisdienas ir
saglabajusies tikai keves un Juvéla linija ir reti sastopama.

DNS izdalisana veikta LLU LF Molekularas genétikas pétijumu laboratorija (MGPL) ar
,Fermentas” komercialo reagentu komplektu un QIAcube DNS izdalisanas iekartu izmantojot
DNeasy Blood & Tissue reagentus. Mikrosatelitu markieru amplificéSana no iegiitas DNS
veikta ar StockMarks® Applied Biosystems komercialo reagentu komplektu, kura sastava
ietilpst specifiski praimeri 17 mikrosatelitu lokusu amplificéSanai. Paraugi sekvenéti LVMI
»Silava” laboratorija un iegiitie dati ar genotip&to alélu garumiem analiz&ti ar brivi pieejamu
programmu Genalex6 (Peakall, Smouse, 2006).

Analizgjot iegiitos genotipu datus tika noteikti sekojosi genétiskas daudzveidibas raditaji:
aleélu daudzveidiba (A), efektivais alélu skaits lokusa (A.), populacijas sagaidama (He) un
novérota (H,) heterozigotate. Lai novertetu iegiito rezultatu atbilstibu Hardija - Veinberga
(HV) vienadojumam pielietota XZ metode ar vienu brivibas pakapi.

REZULTATI UN DISKUSIJA

Pétijuma ietvaros tika veiksmigi papildinats LF MGPL eso$o genétisko resursu zirgu
asins paraugu skaits, kas turpmak biis pieejams ari citiem molekularas genétikas pétijumiem.
DNS iegits no 93 zirgu asins paraugiem, bet amplificét izdevas 87 zirgu DNS 17
mikrosatelitu lokusus. Visos 17 mikrosatelitu lokusos kopa Latvijas zirgu Skirnes genétisko
resursu zirgu populacija konstatétas 158 aléles. Aplukojot visu lokusu frekvences, secinam, ka
pétitie 17 mikrosatelitu markieru lokusi Latvijas zirgu Skirnes populacija ir polimorfi, jo
nevienas al€les frekvence neviena lokusa neparsniedz 0.99. Genétisko daudzveidibu
raksturojosie lieclumi analizétajos lokusos aprakstiti 1. tabula.

Analizgjot iegiitos genotipu datus, konstat€jam vienu lokusu (HTG10) ar butisku novirzi
no Hardija - Veinberga (HV) vienadojuma (p<0.05). Pargjie 16 lokusi atbilda
priekSnosacijumam par selektivo lokusu neitralitati un bija pielietojami turpmakiem
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populacijas struktiiras pétijumiem. Lokusa HTGI10 novirze no HV likuma var but
izskaidrojama divéjadi - ar genotip&Sanas klidu vai ar1 §1 lokusa cieSu saistibu ar kadu no
géniem, kas ir paklauts selekcijas procesam populacija. Kada konkréta lokusa selekcija var
stabilizet al€lu frekvences visas subpopulacijas un ta rezultata izraisit populacijas struktiiras
un genétisko distan¢u nepietickamu noveértéSanu. Vai pretéji tam, dazadu regionu atskiriga
selekcijas spiediena rezultata var rasties mainiga al€lu fiksacija dazadas subpopulacijas, kas,
var izraisit So parametru parveértéSanu (Hedrick, 2011). Selekcijas efekti un genotipéSanas
klidas var radit kludainus analizu rezultatus un tap€c visi lokusi (petijuma tikai lokuss
HTG10) no rezultatu analizes jaizslédz.

1. tabula / Table 1
Latvijas zirgu Skirnes genétiskas daudzveidibas raksturojums 17 mikrosatelitu
lokusos
Genetic diversity measures of Latvian Warmblood horse in 17 microsatellite loci

Lokuss Alelu Efektivas Sagaidama Novérota x?
Locus daudzveidiba aleles heterosigotate | heterozigotate
Allelic Effective Expected Observed
richness alleles heterozygosity | heterozygosity
VHL20 10 4.51 0.78 0.67 0.86™"
HTG4 8 3.84 0.74 0.72 0.06™"
AHT4 8 4.58 0.78 0.80 0.06™"
HMS7 8 5.00 0.80 0.73 0.60™"
HTG6 10 4.47 0.78 0.68 1.13™"
AHT5 12 7.82 0.87 0.78 0.35™"
ASB2 14 6.86 0.85 0.79 0.32""
ASB23 10 3.61 0.72 0.60 1.01™
HMS6 7 4.37 0.77 0.59 3.12""
HMS2 9 6.30 0.84 0.70 2.00™"
HMS3 10 4.13 0.76 0.70 0.41""
HTG7 6 2.42 0.59 0.49 1.72""
HTG10 10 1.78 0.44 0.29 5.35"%
ASB17 10 5.28 0.81 0.79 0.04""
CA425 12 5.87 0.83 0.70 1.11™"
HMS1 6 4.54 0.78 0.67 0.95™
LEXS3 8 5.05 0.80 0.62 1.75™
Vidgji* 9.25+0.55 4.92 £0.33 0.69 £0.02 0.78 £0.02 0.01""
Average*

* Aprékini veikti izmantojot 16 lokusu datus (péc HTG10 izslégSanas)/Calculated from 16 microsatellite loci

Alelu daudzveidiba, viens no visbiezak aprakstitajiem genétiskas daudzveidibas meriem
(Leberg, 2002), tiek uzskatita par svarigu raditaju konservéjosas genétikas joma (Foulley,
Ollivier, 2006). Visaugstakais alélu daudzveidibas raditajs ir AHTS, ASB2, CA425 lokusiem,
parsniedzot 10 al€les lokusa. Ar §1 raditaja palidzibu ir iesp&jams konstaté€t populacijas
samazinasanos vai pagatné notikusas ,,pudelkakla” paradibas (Leberg, 2002; Foulley, Ollivier,
2006). Tiek uzskatits, ka al€lu bagatiba var daudz labak atspogulot populacijas ilgtermina
potencialu salidzinajuma ar heterozigotates raditaju, jo selekcijas limiti ir vairak atkarigi no
sakotngjas al€lu daudzveidibas, neka no heterozigotates proporcijas (Petit et al., 1998). Kaut
ar1 Lebergs (2002) norada, ka gan prakse, gan teorija apliecina faktu, ka al€lu bagatibas
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raditajs ir daudz jutigaks pret islaicigiem, stipri izteiktiem ,,pudelkakla” notikumiem, Saja
pétijuma iegiitie rezultati par ,,pudelkakla” efektu Latvijas zirgu Skirnes populacija neliecina.

Efektivais alélu skaits populacija norada vienlidzigi sadalitu al€lu skaitu, kas sp€tu radit
sagaidamo homozigotati (aprékinama p&c novérotajam alelu frekvencém). Raditajs ir
piclietojams kodominantu markieru datiem un ir atkarigs no paraugkopas licluma (Hedrick,
2011). Tas kalpo ka papildinoss raditajs alelu bagatibai. Efektivo al€lu skaits Latvijas Skirnes
zirgu populacija svarstas no 1.78 (HTG10) lidz 7.82 (AHTS) alélem lokusa ar vid&jo veértibu
4.92 + 0.33 aleles. Ne vienmér augsts aleélu daudzveidibas raditajs nodroSina pietickamu
efektivo alelu skaitu. Piem&ram, lokusa ASB23 (A =10 al€les) efektivo al€lu skaits ir mazaks
(3.6 algles) neka lokusa HMS1 (A=6 al€les) efektivo al€lu skaits (4.5 al€les). Tapec izvertgjot
piemérotakos lokusus populacijas struktiiras izp€tei un paternitates/identitates testiem ir
nepiecieSams izmantot abus raditajus.

Sagaidama heterozigotate ir varbutiba, ka konkrétaja populacija lokusa jebkuras divas
randomi izvéletas aléles nav identiskas. Sis genctiskas daudzveidibas mérs gan nav Ipasi
jutigs pret papildus daudzveidibas esamibu, jo maksimala He robeza ir vienada jebkuram al€lu
skaitam (Hedrick, 2011). ST iemesla dé] var tikt apgritinata genctiskas daudzveidibas
diferenciacija starp populacijam, ja tiek izmantoti markieri ar augstu polimorfisma Iimeni ka
mikrosateliti. So markieru heterozigotate var sasniegt 0.8 vai pat augstaku vértibu (Hedric,
2011), ko apstiprina arT miisu pétijuma rezultati. Vairakos lokusos (AHTS, ASB2, HMS2,
ASB17, CA425) H. parsniedz 80% slieksni. Latvijas zirgu Skirnes vid€jais sagaidamas
heterozigotates raditajs ir 0.69 = 0.02, kas ir nedaudz mazaks neka novérota heterozigotate
0.78 £ 0.02. Visticamak ta ir lieciba heterozigotati veicinosai paru atlasei. Tacu, pielietojot xz
metodi ar vienu brivibas pakapi, netika konstatéta bitiska novirze (p>0.05) no HV
vienadojuma.

P&c Luis et al. (2007) publicétajiem pasaules zirgu Skirnu (33 Skirnes) datiem, lielakais
alelu skaits starp zinatnieka petijjuma ieklautajam Skirném bija Kaspijas Ponijiem (7.75 = 1.96
aleles, paraugkopa ielauti 147 individi). P€c miisu noteikta Latvijas zirgu Skirnes vidgja alelu
skaita (9.25 £+ 0.55 al€les) varam secinat, ka Latvijas zirgu $kirne biitu ierindojama genétiskas
daudzveidibas augSgala. Ari péc raditaju korekcijas veikSanas (izsledzot retas al€les un
lokusus, kas literatiira aprakstitajos petijumos nav analizeti), al€élu daudzveidibas raditajs
(8.63 £ 0.54) parsniedz citu Eiropa pétito Skirnu vidgjos raditajus, kas svarstas no 5.4 + 0.19
lidz 6.89 + 0.26 alélem (Leroy et al., 2009; Marletta et al., 2006; Juras, Cothran, 2004). Ari
salidzinot sagaidamas heterozigotates raditaju Latvijas Skirnes zirgu populacija (0.78 £ 0.02)
ierindojas daudzveidigako populaciju priekSgala. Apliikojot heterozigotates raditajus dazadu
pasaules zirgu skirnu populacijas (Luis et al., 2007; Leroy et al., 2009; Marletta et al., 2006;
Juras, Cothran, 2004) augstakais aprakstitais He raditajs ir 0.80 (Sicilijas viet&ja zirgu skirne).
Turklat, tadu radniecigu Skirnu ka Hanoveras (0.77 = 0.02), Holsteinas (0.71 £ 0.03) ari
Lietuvas braucamzirga (0.76) populacijam raksturigi augstaki sagaidamas heterozigotates
raditaji, ka Latvijas zirgu Skirnei.

Kopuma, iegiitie rezultati liecina, ka Latvijas zirgu $kirnes genétisko resursu populacija ir
viena no daudzveidigakajam gan al€lu bagatibas zina, gan péc heterozigotates raditajiem.
Viens no iesp€jamiem iemesliem ir prezentativa paraugkopa, kas tika veidota no visam
Latvijas zirgu $kirné pastavosajam genealogiskajam linijam un no p&c iespgjas talak
radniecigiem individiem. Turklat janem veéra, ka §1 Skirne ir veidota uzlabojot vietgjos zirgus
ar Oldenburgas, Holsteinas un Hanoveras (vélak ar1 Anglu pilnasinu un Trakénas)
vaisliniekiem (Latvijas zirgu $kirnes ciltsdarba programm, 2010) un to, ka radniecigu Skirnu
izmantoSana ciltsdarba turpinas vél joprojam. Ticams, ka §1 iemesla dé] m&s varam noveérot
augstus genétiskas daudzveidibas raditajus. Lai noteiktu dazadu Skirpu ietekmes ipatsvaru
misu populacija, butu nepiecieSams noteikt krustoSana izmantojamo Skirnu mikrosatelitu
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markieru al€les un to frekvences.

Augstai genétiskajai daudzveidibai ir gan pozitivi, gan negativi aspekti. No daudzveidibas
saglabasanas puses, populacijas lielaka génu daudzveidiba nodroSina labakas adaptesanas
sp&jas mainigiem apkart&jas vides apstakliem, gené&tisko rezervi un daudzveidigu selekcijas
materialu. Tacu vienlaikus padara neparedzamaku selekcijas procesu un var apgriitinat
turpmakos genétiskos p&tijumus, kuru Tstenosanai biis nepiecieSams lielaks dzivnieku skaits
un vairaki markieri.

SECINAJUMI

Visi analizétie 17 mikrosatelitu lokusi Latvijas Skirnes genétisko resursu populacija ir
polimorfi, tacu tikai 16 markieri ir piem&roti turpmaku aprékinu veikSanai (HTG10 lokuss
bija jaizsledz novirzes no HV vienadojuma dél, p<0.05).

Visaugstakais alelu daudzveidibas raditajs konstatéts lokusiem AHTS, ASB2, CA425
(parsniedzot 10 al€les), savukart efektivais alelu skaits visaugstakais ir lokusos HMS2, ASB2,
AHTS (parsniedzot 6 aléles).

Ar vidgjo al€lu skaitu populacija (izsleédzot retas aleles) 8.63 + 0.54 un vidgjo
heterozigotates [tmeni 0.78 + 0.02 Latvijas zirgu Skirne ir pieskaitama pie daudzveidigakajam
Eiropa sastopamajam zirgu populacijam.
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Zinams, ka gremosSanas kanala un visa organisma kopuma atrodas miljoniem organismam
labveligo baktériju, kam ir dzivibai svariga loma organisma imunitates nodro$inaSana un
gremoSanas procesa. Tapéc liels solis uz priekSu medicina bija probiotikas saturoSu
medikamentu un baribas piedevu grupas izveidoSana. Probiotikas (no grieku valodas pro
biotic — dzivibai, ,priek§ dzivibas”) ir dzivu, organismam draudzigu un labvéligu
mikroorganismu baribas piedevas vai medikamenti, kas uzlabo zarnu mikroorganismu
lidzsvaru saimnieka organisma (Cruywagen et al., 1995). Jau 1907. gada krievu zinatnieks un
Nobela prémijas laureats Mecnikovs izvirzija hipotézi, ka, lietojot uzturd raudze€tus piena
produktus, ir iesp&jams pagarinat cilveka mizu. Vins, pétot ,,Bulgarian bacillus” jogurta
bakterijas, atklaja, ka tas palidz baribas sagremoSanas procesa un paaugstina imunitati.

Labi probiotiskie Iidzekli ir tie, kuri ir nepatogéni un netoksiski organismam un apkartgjai
videi, ir pieméroti (specifiski) konkrétai dzivnieku sugai, tajos esoSiem mikroorganismiem ir
augsta dzivot sp&ja gremosSanas kanala, turklat tos ir komerciali viegli sarazot un uzglabat
(Rautray et al., 2011).

Probiotikas savu darbibu veic dazadas gremoSanas kanala dalas. Pazistamakas probiotikas
ir pienskabi producgjosas dzivas bakterijas Lactobacillus spp., ka ar1 Bifidobacterium spp. un
Enterococcus sp. baktérijas, kuras savu darbibu veic vai nu tievajas, val resnajas zarna
(Isolauri et al., 2001). Chaucheyras ar Iidzautoriem (1996) uzskata, ka Enterococcus gints
baktérijas ir visvairak izpéetitas, jo tas ir sastopamas vesela dzivnieka gremosSanas kanala. Pie
probiotikam tiek pieskaititas ari Saccharomyces sp. un Aspergillus oryzae gints rauga sénes,
kuru darbiba atgremotajdzivniekiem pé€c Labordes. pétijumiem (2006) visaktivak izpauzas
tiesi spurekl.

P&tijumi par probiotiku ietekmi uz vienkameru kunga dzivnieku gremosSanas kanalu ir
salidzino$i daudz. Savukart petijumi, kas saistiti ar probiotiku ietekmi uz atgremotajdzivnieku
veselibu, ir sakusSies salidzino$i nesen (Krehbiel et al., 2003; Laborde, 2006; Jatkauskas,
Vrotniekiene, 2010).

Teliem, kuri vél nav sasnieguSi atgremotajdzivnieka statusu, spureklis nav attistijies,
tapéc pienskabas bakterijas, tadas ka Lactobacillus spp., ka ari Bifidobacterium spp.,
Enterococcus spp., Propionibacterium spp., vai Bacillus sporas, parasti darbojas zarnas -
stabilizé tur esoSo mikrofloru un samazina risku savairoties patogé€najam bakterijam
(Chaucheyras-Durand, Durand, 2008). Nousiainen (2004) ir ming&jis, ka jaundzivnieku
gremoSanas kanala mikroorganismi ir jiitigi pret dazada veida stresu, it seviski, ja tas ir saistits
ar baribas vai vides mainu, kas teliem var izraisit diareju.

Izpetits, ka viens no galvenajiem telu diarejas c€loniem ir patog€nas mikrofloras
savairoSanas telu zarnu trakta. Lai to nove€rstu, pie piena aizvietotdjiem saka pievienot
antibiotikas vai antimikrobialus lidzeklus, kas, savukart, veicinaja rezistento mikroorganismu
attistibu gan dzivniekiem, gan cilvékiem. Daudzi autori atzimé, ka, lai samazinatu pret
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antibiotikam rezistento bakteriju celmu veidoSanos, veterinararstiem telu diarejas arst€Sanai
biitu jaizvélas probiotikas saturoSus preparatus, nevis antibiotikas. (Braidwood, Henry, 1990;
Fey et al., 2000).

Literatira ir analiz&ti probiotisko Iidzeklu darbibas mehanismi gremosanas kanala.
Konstatets, ka probiotiku antimikrobiala darbiba seviski izteikta ir pienskabajam baktérijam,
jo tas izdala baktericidas vielas un organiskas skabes, kuras uz patog€najiem
mikroorganismiem iedarbojas gan tieSi (tos iznicinot), gan netieSi (samazinot pH Itmeni un
padarot himusu nepiemérotu to eksistencei). Probiotikas eso$ajam bakterijam savairojoties
himusa, sakas konkurence par baribas vielam - jo vairak ,labo” baktériju, jo gritak
patog€najam bakterijam izdzivot. Turklat zarnu kolonizacija aktivak notiek tie$i pie zarnu
sienas, $adi tiek kaveta patog€no bakteriju piestiprinaSanas zarnu sienai un tas var tikt vieglak
izvaditas no zarnu lumena. Vairaki autori atzZimé probiotiku pozitivo ietekmi uz dzivnieku
iminsistému, paaugstinot makrofagu darbibu, palielinot gan visparjo antivielu veidoSanos
(parasti IgG un IgM), gan specifisko zarnu antivielu veidosanos (IgA), ka ari palielinot
gamma interferonu limeni (Cruywagen et al., 1995; Krehbiel et al., 2003; Callawa et al., 2004;
Laborde, 2006; Jatkauskas, Vrotniekiene, 2010; Harris et al.,1 990 ).

Izpetits, ka probiotikas ietekm@ ne tikai mikroorganismus zarnu limena, bet ar1 paatrina
telu attistibas atrums un dzivmasas pieaugums. Jatkauskas, Vrotniekiene (2010) pétijuma,
pieradija, ka dzivmasas piegums teliem parejas perioda uz atgremotajdzivnieka statusu,
kuriem iz&€dinaja probiotikas, bija par 9,4% lielaks neka kontroles grupas dzivniekiem, kuriem
probiotikas netika iz&€dinatas. Autori So dzivmasas pieaugumu uzsver ka loti nozimigu
raditaju, kas pierada ne tikai atraku dzivnieku augSanu un attistibu, bet ar1 ievérojami labaku
un stabilaku organisma veselibas stavokli kopuma. To apliecina arl citu autoru pétfjumi.
Literattira minéts, ka Saccharomyces sp. un Aspergillus oryzae gints rauga sénes saturo$as
probiotikas pieauguSiem atgremotajdzivniekiem uzlaboja spurekla funkcionalo stavokli,
uzlaboja Skiedrainas baribas sagremojamibu spurekli, samazinaja timpanijas riskus, stabilizgja
spurekla pH Itmeni, uzlaboja dzivnieku vispargjo veselibas stavokli un veicinaja vitaminu
metoblismu spurekli (Chaucheyras-Durand, 2001; Laborde, 2006; Rossi et al., 2006).
Savukart Nocek kopa ar lidzautoriem (2002) ir izpétijusi, ka govim iz&dinot Lactobacillus
Spp. un Enterococcus spp. saturosas probiotikas biitiski samazinas spurekla acidozes risks.

Planojot pétijumus par probiotisko lidzeklu ietekmi uz telu gremoSanas kanala attistibu,
dzivnieku augSanu un veselibas stavokli, konstatg§jam, ka teliem domato probiotiku
piedavajums Latvijas tirgil ir plass un daudzveidigs. Més vélgjamies apkopot informaciju par
teliem pieméroto probiotiku piedavajumu Latvija un noskaidrot, kuri no probiotisko lidzeklu
veidiem ir popularakie un kapéc.

P&c tirgus izpétes jaatzist, ka Latvijas tirgii ir pieejami daudzi un dazadi teliem pieejami
baribas lidzekli (visbiezak piena aizvietotdji, starterbaribas, sp€kbaribas), kuru sastava ir
iestradatas probiotikas. Turklat probiotikas teliem var izédinat ari ka atseviSkas baribas
piedevas vai preparati pulvera, Skidumu, kapsulu vai pastu veida.

Izveloties probiotiskos lidzeklus, pirc€ji pieveérS uzmanibu gan to cenai, gan lietoSanas
ertumam. Popularakais probiotiku lietoSanas veids teliem ir to iz@dinasana, ja tas ir
pievienotas ikdiena lietotajiem baribas lidzekliem, kuri, atkariba no telu vecuma, var biit gan
piena aizvietotajs, gan starterbariba, gan spékbariba. Probiotikas saturoSas baribas ir jalieto ka
parasti baribas lidzekli — tiem parasti nav Ipasu lietoSanas noteikumu. Svarigakais
priekSnosacijums ir ieteicamas lietoSanas temperatiiras ievéroSana, lai neaizietu boja dzivas
baktérijas un raugs. Probiotikas saturos$i preparati kopuma nav loti dargi un to lietoSana
dzivnieku 1pasniekiem ir salidzino$i vienkarSa (parasti japievieno dzeramajam wdenim,
pienam vai ari per 0S).
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Jaatzimég, ka piena aizvietotajiem no probiotikam visbiezak tiek pievienotas Enterococcus
faecicum gints baktérijas. Izv€loties piena aizvietotaju ar Enterococcus faecicum,
Lactobacillus vai Bifidobacterium gints baktérijam, pircgji tick informéti par to pozitivo
ietekmi uz telu gremosanas kanalu, jo tiekot nomaktas patogénas bakterijas zarnu trakta,
samazinot diarejas risku. Atseviski piena aizvietotaju piedavajumi, nepaskaidrojot neko tuvak,
atzime So probiotiku pozitivo ietekmi uz telu imtinsistému un dzivnieku veselibas stavokli.

Ja piena aizvietotajs satur kadu no raugu gints séném, tad ta ietekmi saista vairak ar
spurekli, un tiek solits, ka Sada piena aizvietotaja iz€dinaSana veicinas celulolitisko baktériju
darbibu spurekli, nodroSinas atru telu attisttbu un augSanu, novérSot gremoSanas trakta
problémas, nodroSinot strauju spurekla karpinu augSanu, paatrinot spurekla attisttbu un
palielinot uznemtas baribas daudzumu. Ta rezultata paatrinas tela atradinasanas no zidiSanas
un samazinas $kidras baribas iz€dinasanas (hidracijas) perioda ilgums.

Arl ta saucamie prestarteri un starterbariba teliem biezi vien tiek papildinata ar
probiotikam. Ja Sie baribas Iidzekli satur sauso maizes vai alus raugu, tie var stimul&t spurekla
barkstinu augsSanu, uzlabot spurekla attistibu un rupjas lopbaribas uznemsanu.

Jaatzime, ka dzivnieks, &dot baribas lidzeklus ar probiotiku piedevu, ikdiena uznem tikai
profilaktisku So lidzeklu devu, kas, protams, stabiliz€ gremoSanas kanala, 1pasi zarnu, darbibu,
bet varetu biit nepietickams ekstremalas situacijas — gadijumos, kad mates jaunpiena kvalitate
ir neapmierinoSa, kad telam ir veselibas problémas, kad tiek lietotas antibiotikas, stresa
situacijas, pec atikirianas vai turéSanas apstaklu, baribas mainas u.c. Sajos gadijumos tiek
piedavati lidzekli, kas satur lidz par 60% lielaku probiotisko baktériju daudzumu neka tie ir
pievienoti piena aizvietotajiem vai citiem baribas Iidzekliem, un kurus var pievienot,
piem&ram, dzeramajam tidenim vai pastas veida lietot per os.

Tiek piedavatas probiotiskos lidzeklus saturoSas baribas piedevas, ko var pievienot
jaunpienam vai pienam. Sis piedevas bez daudzam organismam svarigaim vielam (piem&ram,
beta karotins, glikoze, laktoze, sabalansé€ta vitaminu un mikroelementu kombinacija, gaistosas
taukskabes, IgG1, IgG2, IgM un IgA, specialas antivielas pret E.coli, rota un koronavirusiem,
klostridijam, paragripu u.c.) satur art palielinatu probiotiku devu, kas pastiprinati regulé zarnu
mikrofloru un izspieZ patogénos mikroorganismus no gremoSanas trakta, stiprina imunitati,
samazina gremoSanas trauc€jumu risku. Lietojot ilgstos$i, tas nodroSinot straujaku spurekla
karpinu augSanu un atraku spurekla attistibu.

Kopuma varam secinat, ka Latvijas tirgii ir pieejami daudzi un dazadi teliem pieméroti
baribas Iidzekli, kuri satur probiotikas. Turklat probiotikas teliem var izédinat dazados veidos:
gan iestradatus piena aizvietotdja, starterbariba vai spékbariba, gan ka atseviSkas baribas
piedevas pulvera, Skidumu un pastu veida. Ta ka probiotikas stabilize telu zarnu mikrofloru,
tas var izmantot: diarejas un citu gremosSanas kanala patologiju arstéSana, ka profilaktisku
lidzekli, ja dzivnieks ir paklauts stresam (vides maina, baribas mainas, transporté$ana u.c.), ja
dzivniekam novéro anoreksiju, ja dzivnieks ticis paklauts kirurgiskam manipulacijam vai
antibiotiku lietoSanai. Protams, ir jaizveérté katrs individuals probiotiku lietoSanas gadijums,
pievérSot uzmanibu probiotiku lietoSanas veidam un ilgumam. Pieméram, p&c hroniskas
diarejas vai peéc antibiotiku lietoSanas, probiotikas jalieto ilgstoSu laiku (Iidz pat vienam
ménesim), izvéloties Lactobacillus spp., Bifidobacterium spp., Enterococcus spp., vai
Propionibacterium spp. baktérijas saturo$u piena aizvietotaju. Savukart lietojot probiotikas
profilaktiski, piemé&ram, uzreiz péc tela dzimSanas vai pirms transportéSanas, pietiks ar
vienreiz&ju devu, izv€loties bagatinatus probiotiskos lidzeklus, kas ir viegli doz&jami un tiek
piedavati pastu vai pulveru veida.
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HRONISKAS VARSTULU DEGENERATIVAS SLII}’ITBAS (VARSTULU
ENDOKARDIOZES) DIAGNOSTIKAS UN ARSTESANAS VADLINIJAS
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DEGENERATIVE (MYXOMATOUS) VALVE DISEASE
(ENDOCARDIOSIS)
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LUA, Clinical Institute, Preclinical Institute, Faculty of Veterinary Medicine, Latvia
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Hroniska varstulu degenerativa slimiba (HVDS) (sirds atrioventrikularo varstulu
endokardioze; mitrala varstula degenerativa slimiba) ir visbiezak sastopama sirds slimiba
suniem, kuras izplatiba pieaug, dzivniekam novecojot. Biezak tiek skarti mazo Skirpu (<20kg)
un viriska dzimuma suni (Atkins, et al.2009). Slimibai raksturiga progres€josa, mukoida vai
miksomatoza atrioventrikularo varstulu (biezak mitrala varstula) aparata degeneracija un
hroniska varstulu fibroze (Buchanan, 1999). Slimibas tieSie c€loni nav zinami. Izmainas
varstulu aparata izsauc asinu pliismas regurgitaciju (varstulu mazsp&ju). ST slimiba ir sirds
mazspé&jas biezakais c€lonis suniem. Trisdesmit procentos gadijumu slimiba skar arT labo
atrioventrikularo (trisviru) varstuli (Buchanan, 2004). Lielo Skirpu sunus slimiba skar retak,
bet tai raksturiga straujaka progresija. Kavaliera Kinga Carlza spanieli ir Tpasi predisponéti Sai
slimibai, un ta viniem paradas jau agrina vecuma (Beardow, Buchanan,1993; Borgarelli et al.,
2004).

Nemot véra slimibas bieZo sastopamibu majas sugu populacijas vidd, un slimibas
hronisko progres€joSo gaitu, ir svariga agrina un preciza tas diagnostika un savlaiciga,
adekvata terapija. ST parskata mérkis ir iepazistinat Latvija praktiz&joSos veterinararstus ar
galvenajam rekomendacijam §is slimibas diagnostika un arstéSana, ko izstradajusi Eiropas un
Amerikas vadoSie veterinarie kardiologi, balstoties uz zinatniskajiem pétijjumiem un saviem,
ka arT kolégu novérojumiem daudzu gadu garuma. Vadlinijas pienemtas Amerikas Iekskigo
slimibu veterinararstu koledza (American College of Veterinary Internal Medicine (ACVIM)
un ir oficiali publicétas 2009. gada. Saja apskata atspogulosu galvenos kritérijus, par kuriem
vienojuSies gan Eiropas, gan Amerikas vadoSie veterinarie kardiologi, un kurus butu
nepiecieSams nemt véra ikvienam = veterinararstam, stradajot mazo dzivnieku
veterinarmedicinas praksé. Visa turpmak dota informacija ir konspektivs vadliniju (Guidelines
for the Diagnosis and Treatment of Canine Chronic Valvular Heart Disease (Atkins, et
al.2009)) apskats, kas publicéts Journal of Veterinary Internal Medicine.

SIRDS MAZSPEJAS KLASIFIKACIJA

Nemot véra, ka HVDS ir hroniski noritoSa, progresg€josa slimiba un tas galvena
prekliniska izpausme ir sirds blakustroksni, bet kliniska izpausme — hroniskas sirds mazspé&jas
pazimes (aizdusa, klepus, slodzes intolerance), loti svarigi veikt pacientu grup&umu
(klasificét tos), kas lauj atkariba no slimibas manifestacijas pakapes precizi un merktiecigi
stradat ar katru no grupam. Agrak lietota NYHA (NewYork Heart Association) klasifikacija
(I-IV klasei), kas balstita uz pacienta funkcionalo kritériju izvertéSanu ir saméra subjektiva un
1sti nelauj pacientus strukturét atbilstosSi HVDS gaitai un arst€Sanas nepiecieSamibai. Tapéc
mazo dzivnieku veterinaraja praksé tiek rekomendéts lietot jaunu klasifikaciju, kas ir adaptéta
veterinarmedicinai, par pamatu izmantojot Amerikas Kardiologu Koledzas (ACC) un
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Amerikas Sirds Asociacijas (AHA) izstradato klasifikaciju cilvéku kardiologija (Hunt, et.all,
2001). Pec jaunas klasifikacijas paSreiz strada lielaka dala Eiropas un Amerikas vadoSo
veterinaro kliniku.

Klasifikacija izskir sekojosas slimibas attistibas stadijas:

A- stadija: pacienti ar augstu saslimSanas risku, bet tiem nav konstatétas morfologiskas
izmainas sirds-asinsvadu sistéma (piem. KKC spanieli bez sirds blakustrok$niem).
B-_stadija: pacienti ar morfologiskam izmainam varstulu aparata (tipiski blakustroksni
sistol€, mitrala un/vai trikuspidala regurgitacija), bet kuriem nekad lidz $§im un paSreiz nav
novérotas sirds mazspéjas kliniskas pazimes. So grupu vél iedala divas apakigrupas:

B1- asimptomatiski pacienti, kuriem rentgenografja vai ehokardiografija nav konstatetas
sirds kameru remodulacijas pazimes (priekSkambaru vai kambaru dilatacija, hipertrofija).

B2- asimptomatiski pacienti, kuriem ir hemodinamiski nozimiga regurgitacija un
rentgenografja vai ehokardiografija ir konstatétas sirds kameru remodulacijas pazimes
(kameru palielinasanas).

C-stadija: pacienti, kuriem pagatné vai pasreiz novérojamas (korekti dokumentétas) sirds
mazspéjas kliniskas izpausmes sirds morfologisku bojajumu (varstulu insuficiences) dél.
D-_stadija: pacienti slimibas beigu fazg, kuriem ir smagas sirds mazspgjas kliniskas
izpausmes un tie adekvati nereagg uz ,,standarta terapiju”.

Si klasifikacija lauj izvéleties adekvatu diagnostikas un arstéSanas taktiku, ir piemérota, lai
izstradatu skrininga diagnostikas programmas sunu $kirném, kas predisponétas HVDS. Ta
palidz agrini atklat slimibu un izvertét terapijas nepiecieSamibu.

REKOMENDACIJAS DIAGNOSTIKAI UN ARSTESANAI ATKARIBA NO
STADIJAS

A —stadija
Diagnostika: Mazo $kirnu suni, kuri predisponéti HVDS (KKC spanieli, Taksi, Miniatirie
pudeli) regulari jaizmekle kardiologiski (ikgadgja apskaté pie gimenes veterinararsta obligati
izmeklgSanas shéma jaieklauj sirds tonu auskultacija). Ipasi predisponéto sunu Skirnu
audzeétajiem caur savam organizacijam (klubiem), sadarbojoties ar veterinararstiem, biitu
jaorganizg ikgadgja kardiologiska kontrole pirms kartgjas dzivnieku izstades.
Arstesana: Ne medikamentoza, ne dietara terapija nav nepiecie$ama.

B- stadija
Diagnostika:

e Kriskurvja radiografija, lai izvertétu insuficiences (blakustrok$na) ietekmi uz
hemodinamiku (sirds —vertebralais indekss (VHS); asinsvadi);
Arterialais asinsspiediens;

e FEhokardiografija — mazo Skirnu sunpiem, lai preciz€tu blakustrokS$na nozimigumu,
ipaSi, ja neskaidri rezultati KkraSkurvja radiografija. Lielo Skirpu supiem
ehokardiografija vienmér indicéta, jo blakustrokSnus biezi rada citas sirds slimibas
(piem. dilatacijas kardiomiopatija);

e Laboratoriska izmekleSana — asins aina, kop€jais proteins, seruma kreatinins, urina
analize.

Nemot veéra, ka pacienti bez sirds mazsp€jas pazimém, bet ar blakustrokSniem var
atrasties dazadas slimibas attistibas stadijas, veicot izmekleSanu, atkariba no iegutajiem
rezultatiem tie jasadala divas apaksSgrupas:

B1- hemodinamiski nenozimiga varstulu insuficience (regurgitacija) — normals VHS;
normals sirds kameru lielums un sistoliska funkcija ehokardiografija; normotensivs; bez
patologiskam izmainam analizgs.
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B2 — hemodinamiski nozimiga varstulu insuficience (regurgitacija) ar sirds remodulacijas
pazimém — palielinats VHS; palielinatas sirds kameras ehokardiografija; normotensivs.
Arstesana:

Bl — nav nepiecieSama medikamentoza un dietara terapija. Atkartota radiografiska un /vai
ehokardiografiska izmeklesana nepiecieSama péc 12 ménesiem, lielo skirnu suniem atrak.

B2 - arstéSanas nepiecieSamiba mazo Skirnpu supiem nav viennozimiga. Domas starp
specialistiem dalas. P&tijumi nav viennozimigi par labu terapijai Saja stadija. Pacientiem ar
kliniski nozimigu kreisa prickSkambara dilataciju jaizverte angiotenzina konvertéjosa
enzima (AKE) inhibitoru lietoSanas nepiecieSamiba, kaut pé&tijumu rezultati par AKE
inhibitoru efektivitati ir atSkirigi. p — adrenoreceptoru Dblokatorus var rekomendét
pacientiem ar izteiktu kreisa kambara dilataciju. Mazo Skirnu suniem lielaka dalas vadliniju
autoru nerekomendé medikamentozu terapiju, tacu iesaka samazinat NaCl saturu di€ta un
uzturét optimalu kermena kondiciju, sabalans€jot baribu. Lielo Skirnu suniem $aja stadija ir
rekomendéta AKE inhibitoru un  — adrenoreceptoru blokatoru terapija.

C- stadija
Diagnostika :

e Nemot véra, ka mazo Skirpu suniem biezi sastopamas hroniskas elpoSanas celu
slimibas, klepus gadijuma nepiecieSamas noskaidrot ta tieSo c€loni, jo ne vienmér tas
ir tieS§i HVDS radita mitrala regurgitacija un tai sekojo$s sastrégums plausu asinsrite.
Tadel javeic rupiga kriskurvja rentgenografiska un ehokardiografiska izmeklgsana, lai
noskaidrotu tieSos klinisko pazimju c€lonus dzivniekiem ar HVDS.

e N- pro BNP koncentracija asinis (tikai IDEX laboratorijas). Sis raditajs palidz
diferencét klepus un aizdusas c€loni. Kardiologiskas patologijas gadijuma parasti §is
raditajs ir paaugstinats.

e Ripiga kliniska izmekleéSana, taja iegiitas pazimes (signalelementi) var palidzet izslegt
vai noradit uz iesp&jamo simptomu c€loni. Ta, pieméram, maz ticams, ka pacientam ar
normalu sirdsdarbibas frekvenci un respiratoru sinusa aritmiju simptomu (klepus,
aizdusas) c€lonis biis HVDS radita sirds mazsp¢ja.

e Sis grupas pacientiem noteikti nepiecieSsams veikt asinsainas, seruma biokimiskos
izmekl€jumus un urina analizi, it Tpasi, ja sagaidams, ka bis nepiecieSama uz sirds
mazspéju versta terapija.

Arstesana:
Hospitalizé€tam pacientam:

e Furosemids (1 - 4 mg/kg) atkariba no atbildes reakcijas. Ja atbildes reakcija vaja lieto
IV bolus veida vai IV infuzija 1mg/kg/h, it ipasi, smagas plausu tiiskas gadijuma.
Pimobendans 0,25 - 0,3mg/kg katras 12h.

O, terapija, védera punkcija, pleirocentéze Skidruma evakuacijai péc nepiecieSamibas.
Optimala apriipe — sternala pozicija, pacelta kermena priekSdala.

Viegla sedacija, ja nepiecieSsams (Butorphanol 0,2 - 0,25 mg/kg IM vai V).

Par AKE inhibitoru un Nitroglicerina ziedes lietoSanu autoru viedoklis ir atSkirigs un
Saja faz€ So medikamentu lietoSanas nepiecieSamiba jaizSver arst€joSajam
veterinararstam.
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Ambulatoram pacientam:

Furosemids 2mg/kg PO katras12 h. Deva jakorigé atkariba no kliniska stavokla un
jaizvelas iesp&jami mazaka efektiva deva. Ja pacienta veselibas stavokla stabiliz€Sanai
ilgaka laika perioda nepiecieSama deva, kas vienada vai liclaka par 6mg/kg 12h, tas
norada, ka slimiba progres€jusi lidz D stadijai.

Turpinat vai uzsakt AKE inhibitoru lietoSanu (piem. enalaprils 0,5 mg/kg katras 12h.
Péc 5 - 7 dienu ilgstoSas terapijas biitu nepiecieSams noteikt seruma kreatinina un
elektrolitu ITmeni.

Pimobendans (0,25 - 0,3 mg/ kg katras 12 h).

Lielaka dala autoru uzskata, ka nav ieteicams uzsakt 3 — adrenoreceptoru blokatoru
terapiju $aja slimibas stadija.

Spironolaktona un digoksina noziméSanas nepiecieSamiba jaizverteé atkariba no
situacijas, jo starp autoriem nav vienpratibas So medikamentu lietoSanas efektivitate.
Priekskambaru fibrillacijas gadijuma jaizSkiras par 3 — adrenoreceptoru blokatoru
(Atenolols) vai Diltiazema nozim&Sanu, devu palielinot loti pakapeniski.

Klepus supresanti un/ vai bronhodilatatori péc nepiecieSamibas.

Saja stadija raksturigs svara zudums (novajésana), tade] jaizverteé dzivnieka baribas kvalitate
un &dinasanas reZims.

NodroSinat adekvatu kaloriju daudzuma uznemsSanu - 60 kcal/kg kermena masas
diennakti. Jaizvelas ar proteinu bagata diéta.

Iespgjami samazinat NaCl daudzumu diéta.

Kontrolét K lIimeni asins seruma un nepiecieSamibas gadijuma rekomendét K saturoSas
piedevas.

Nepiesatinatas taukskabes saturosas baribas piedevas.

D stadija

Diagnostika. Galvenais kritérijs, kas norada uz §is stadijas esamibu ir pacienta kliniska
stavokla neuzlaboSanas, izmantojot sirds mazsp€jas standartterapija (C- stadija) izmantojamos
lidzek]us. IzmekléSanas shéma ir lidziga ka pacientiem C-stadija un ir korig€jama péc
vajadzibas.

Arstesana.

Hospitalize€tam pacientam

Furosemids 2mg/kg IV bolus, tad IV infuzija 1mg/kg/h, kamér normalizgjas elpoSanas
frekvence (max. 4 h).

Pleiralas un peritonealas efuzijas likvidéSana.

O, terapija.

Natrija nitroprusids 0,5 - 1,0pg/kg/min, Hidralazins 0,5 - 2,0 mg/kg PO vai amlodipins
0,05-0,1 mg/kg PO; NepiecieSama asinsspiediena monitoréSana. Jauzsak lietot
minimalas devas un tad pakapeniski deva japielago, vadoties no asinsspiediena
mérfjumiem. Labs efekts ir, ja sistoliskais asinsspiediens samazinas par 5 - 10%. Sos
medikamentus vélams lietot uz AKE inhibitoru un pimobendana fona. Sistoliskajam
asinsspiedienam jabut virs 85 mm/Hg. Jaizvairas no ilgstoSa hipotensiva stavokla.
Seruma kreatinina koncCentracija janosaka pirms un 24 - 72 stundas péc S$o
medikamentu lietoSanas.

Par pimobendana devas palielinasanu lidz 0,3mg/kg 3 reizes diena autoru domas dalas.
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Ambulatoram pacientam:

e Palielinat furosemida devu, cik to atlauj nieru funkcionalais stavoklis. Ieprieks (C-
stadija) lietoto maksimalo reizes devu dod 3 reizes diena. Vienu reizi 48 h to var
papildinat ar SC ievaditu papildus devu. P&c devas palielinasanas 12 - 48h laika
japarbauda nieru funkcionalie raditaji.

e Spironolaktons, ja tas jau nav ordinéts ieprieks.

Izvertgjot risku individuali katram pacientam, terapiju var papildinat (autoru domas dalas):

e Hidrohlortiazidi papildus furosemida terapijai, lietojami katru otro vai ceturto dienu,
tacu Saja gadijuma biitiski picaug akiitas nieru mazspgjas risks.

e Pimobendans 0,3mg/kg 3 reizes diena.
Digoxins relativi mazas devas, 1pasi ja ir priekSkambaru fibrillacija. Ja digoksins jau
lietots C stadija, tas jaturpina lietot.

e Sildenafils 1-2mg/kg 2 reizes diena, ipasi pulmonalas hipertensijas gadijuma.

e Klepus supresanti un bronhodilatatori péc vajadzibas.

Noslédzot So apskatu, gribu uzsveért, ka §tm vadlinijam ir tikai rekomendgjoss raksturs un

slimibas diagnostikas un arstéSanas taktika jaizvelas katram pacientam individuali,
uznemoties par to atbildibu arst§josajam veterinararstam. Tomé&r hronisku, ilgsto$i norisosu
slimibu gadijumos, kad pacients ilgstos$i tiek uzraudzits un sanem nozimé&to terapiju, ir svarigi
izprast, kad pienemt 1émumu par nozimétas terapijas korigéSanu. Uzskatu, ka §Ts vadlinijas
var palidzet veterinararstam piepemt pareizako lémumu un bitiski uzlabot misu pacientu
dzives kvalitati.
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Staphylococcus aureus ir mikroorganisms, kas izraisa zoonotiskas saslimSanas. Tas ir
grampozitivs, nesporulgjoss, fakultativi anaerobs mikroorganisms, kas sp€j izraisit asins
hemolizi un plazmas koagulaciju. S. aureus ir sals tolerants mikroorganisms, izturigs pret
saldésanu, izztsanu, kimikalijam un dezinfekciju (Cimolai, 2008).

MRSA ANTIMIKROBIALA REZISTENCE

Mikroorganismu rezistence ir svariga joma veselibas nodroSinasanai pasaulé. Rezistences
atttstiba gan dzivnieku, gan cilvéku bakterialajiem patogéniem galvenokart ir saistita ar plasu
antibiotiku lietoSanu gan terapeitiski, gan/un lietojot tos ka augSanas stimulétajus dzivnieku
produkcijas nodroSinaSanai (Barbar et al., 2003).

Staphylococcus aureus spgj genétiski izmainit savas $tnas apvalka olbaltumvielas,
padarot mikroorganismus neuzpémigus pret antibiotiku iedarbibu (Bocher, 2008). Meticilin-
rezistentais S. aureus (MRSA) satur mecA génu, kas nodroSina mikroorganismam rezistenci
ne tikai pret meticilinu un B-laktama grupas antibiotikam, bet ari pret cefalosporiniem,
tetracikliniem, aminoglikozidiem, makrolidiem, hloramfenikolu un fluorokvinoloniem (Lee,
2003; Seguin et al.), ka arT péd€jos gados pret vankomicinu (Tenover, Goering, 2009), kas ir
viens no efektivakajiem un biezak lietotajiem preparatiem MRSA infekciju arsteéSanai
(Boucher, Miller, Razonable, 2010), tadgjadi radot problémsituacijas slimibas arstéSanas gaita
(gan veterinarmedicina, gan humanaja medicina) (Otter, French, 2010).

Antibiotiku rezistences mazinasanai vélamie profilaktiskie pasakumi:

1) veterinarmedicina izvairiSanas no masveida antibiotiku lietosanas ikdiena;

2) lietojot individuali antibiotikas S. aureus infekciju arstéSanai javeic mikroorganismu
antibiotiku rezistences noteikS§anu un jaseko lidzi arste€Sanas gaitai (vai
mikroorganismam neveidojas rezistence pret izvél€tajam antibiotikam);

3) slimo dzivnieku izoléSana;

4) specapgerbs (halats, cimdi u.c.);

5) transporta, inventara un telpu dezinfekcija;

6) higi€nas principu ievéroSana (Catry et al., 2010).

MRSA DZIVNIEKU VIDU

S. aureus ir viens no dabiskas mikrofloras mikroorganismiem un var atrasties gan uz
adas, gan glotadam, no kurienes imunsupresijas gadijuma var nokliit dzilak audos un organos.
Dzivniekiem tas ir viens no bieZzi sastopamiem mastitu, adas un miksto audu infekciju
izraisitajiem (Hermans, 2008). MRSA var tikt parnests no cilvékiem uz dzivniekiem un otradi
tuva kontakta cela. (Boost, O'Donoghue, Siu, 2007). Bazas izraisa MRSA parneSanas iesp&ja
no majas miluliem (majas/istabas dzivnieki) uz cilveékiem, 1ipasi tiem, kam novéro
imunosupresiju, hroniskas saslimSanas, vai citus iemeslus lielakai uznémibai (Lee, 2003).
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Asimptomatiski MRSA n@saSanas gadijumi dzivnieku vidii ir sastopami arvien biezak, it Tpasi
deguna dobuma un taisnaja zarna (Baptiste et al., 2005; van Duijkeren et al., 2005).

MRSA sastopams gan lauksaimniecibas dzivniekiem, gan mildzivniekiem un
eksotiskajiem dzivniekiem, tom@r visbiezak tas konstat€ts ciikdim un grauz€jiem ciku
kompleksos (Cuny et al., 2010).

MRSA izplatibu cuku ganampulka sekmé dzivnieku turSana grupas. lerosinataja
visbiezakie izplatiSanas celi no dzivnieka ir ar fekalijam un no elpoSanas celiem, bet kautuves-
pec svilinasanas (plaucéSanas un atsaroSanas posma) (Moodley et al., 2006). Ciku
ganampulkos S. aureus sastopamiba ir augsta, tomér kliniskie saslimSanas gadijumi tiek
noveroti sporadiski. Infekcija kliniski izpauzas eksudativa epidermita, urincelu infekcijas vai
mastita, metrita un agalaktijas sindroma veida. Ciikas sastopamais MRSA genotips CC398
(ST398) kops 2003. gada ir strauji izplatijies un pirmo reizi ka zoonotiska saslimsana tika
atklats Niderland€. (Cuny et al., 2010.; Walther et al., 2008). Uzskata, ka ciikas ir S. aureus
rezervuars, no kura talak iesp&jama infekcijas parnesSana uz citiem dzivniekiem un cilvéku gan
tiesa cela, gan ar partikas produktu lietoSanu uztura (van Duijkerenet et al., 2005).

Lai arm1 ES likumdoSanas akti (Regula 1831/2003) no 2006.gada 1.janvara aizliedz
meticilina lietoSanu ciikkopiba un antibiotiku lietoSanu dzivnieku bariba, tomér Sobrid pilniba
nav skaidri MRSA izplatibu veicinosie apstakli. Dazi autori (van Cleef et al., 2010;) pielauj,
ka MRSA izplatibu veicina liela dzivnieku koncentracija lielajas ciikkopibas saimniecibas un
MRSA n@sataju parvietoSana no skartajdm uz neskartajam saimniecibam. MRSA
ierobezoSanu apgriitina ar1 infekcijas biezi latenta gaita, kas nerada bitiskas problémas ciiku
ganampulka, bet paklauj riskam ciiku kauSanas produktu pateérétajus. Saskana ar pétijumu
rezultatiem MRSA izol€ gan no kautuvju virsmam, notekiideniem un aprikojuma, gan art 7%
gadijumos svaiga ciikgala.

S. aureus ir viens no biezakajiem mastitu ierosinatajiem govim. Personals (veterinararsti,
fermeri, slaucgjas un kautuvju darbinieki), kas ir tuva saskaré ar MRSA inficétiem liellopiem,
var k]it par MRSA nésatajiem (Juhdsz-Kaszanyitzky et al., 2007).

Belgija veiktaja p&tijuma mecA géns konstatéts 9% S. aureus izolatu, kur paraugi nemti
no govim, kas slimo ar mastitu. 10% no piena lopkopibas saimniecibu ir sastopami MRSA
izraisiti mastiti govim (Vanderhaeghen et al., 2010).

Belgija 14% broileru fermu ir inficétas ar MRSA, kam ir ST398 genotips (EFSA, 2009) .

Kritisko MRSA infekciju arst€Sanai tiek pielietotas jaunakas paaudzes antibiotikas —
vankomicins, linezolids un teikoplanins, tomér §im antibiotikam nav izpétits maksimalais
izdaliSanas periods no organisma, tadel tas ir aizliegts lietot produktivajiem dzivniekiem.
(Collignon et al., 2009.)

S. AUREUS PARTIKAS PRODUKTOS

Mikroorganisms ir biezi sastopams partikas produktos un ir viens no galvenajiem
bakterialajiem ierosinatajiem pasaulé, kas izraisa partikas toksikoinfekcijas. Stafilokoki izdala
toksinus, kas nelabvéeligi ietekmé saimnieka organismu. Stafilokoku izdalitie toksini var biit
divg§jadi — eksotokstni un endotokstni. (Smith, 2009). Enterotoksini, kas ir endotoksinu
paveids, ir termostabili proteini — enterotoksicitati un antigénas ipasibas nezaud€ pat pec 30
min variSanas. Enterotokstnu produc€Sana notiek mikroorganismu stacionaraja fazeé, kad
produkts tiek ilgstosi uzglabats istabas temperatura. (Ray, Bhunia, 2008). Enterotoksini
veidojas produktos (piens, saldais kr&jums, sieri, saldéjums, termiski neapstradata gala,
kontamingéti partikas produkti) un zarnu trakta (Riemann, Cliver, 2006).

Enterotoksinu iedarbiba sakas uzreiz p€c to uzpemsSanas ar partiku. Toksini stimulé
nervus vagus darbibu, izraisot vemSanu. Saind€Sanas simptomi paradas 30 min — 8h laika
(vidgji 2 — 4h laika). Simptomu smaguma pakape atkariga no uznemto toksinu daudzuma un
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organisma individualajam Ipatnibam. Simptomi novérojami 1 — 2 dienas, un tikai retos
gadijumos saind@Sanas ir letala. P&c uzsiikSanas zarnu trakta, toksini nonak asinis un caur
nierém tiek izvaditi no organisma (Ray, Bhunia, 2008.).

SaindéSanas gadijuma tiek nov@rota pastiprinata salivacija, slikta diiSa un vemsSana,
védera krampji, diareja. Sekundari var novérot pastiprinatu svisanu, drebulus, galvassapes un
dehidrataciju (Ray, Bhunia, 2008).

Stafilokoki ir apkart€jas vides mikrofloras sastavdala, tadél nav iesp&jama to pilniga
izskauSana, bet ir iesp&jams samazinat partikas kontaminacijas risku. S. aureus iet boja
augstas temperatiiras, tad€] produkta termiska apstrade ir viens no panémieniem ka inaktivet
mikroorganismu. Produkta saldéSanas un atkaus€Sanas procesi maz ietekm& mikroorganismu,
savukart ilgstoSa produkta uzglabasana veicina stafilokoku savairoSanos. (Desphande, 2002).

Pétijumi liecina, ka MRSA ir saméra bieZzi sastopams Belgija (Olivier, 2009), Niderlandé
(van Duijkeren et al., 2007.) u.c. Eiropa. MRSA nonakot cliku mitnes gaisa, iesp&jama ari
mitnes apkalpojosa personala infic€Sanas. Vacija veiktajos pétijumos konstatéts, ka 86% no
ciku kompleksu apkalpojosa personala ir MRSA (ST398 genoms) nésatdji un 45%
veterinararstu, kas strada cukkopibas nozaré (Cuny et al., 2009). Nav pieejami dati par
situaciju Latvija, tade], lai noskaidrotu MRSA izplatibas iesp&amibu Latvija, ir nepiecieSams
izpétit ierosinatdja klatbltni, genotipu, rezistenci un iesp&jamos parneses celus ciku
kompleksos.
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ABSTRACT

Development of food production technologies and trade patterns requires concequent
adaptation of control methodologies and approches. After several food crises EU has
developed new food hygiene and control legislation in 2004 discribing clear divisions of
responsibilities between producers/traders — the main responsibility, official control and EU
level control by Food and Veterinary Office. Need for permanent improvement of control
methods and instruments led to new discussions with the aim to amend EU official control
regulation Nr. 882/2004. Hot topics are increase of flexibility and risk assesment procedures,
as well as better harmonisation, financing of official food control, etc. It is important to
continue to develop training facilities to obtain high qualified persons with holistic risk based
approach to official control methodologies with the aim to oversee real dangers to human
health.

KEY WORDS: food hygiene; official food control; financing of official food control.

IEVADS

Attistoties partikas produktu razoSanas un izplatiSanas metodém, mainas ari to
nekaitiguma, droSuma, kvalitates kontroles sist€émas un metodes.

Partikas kédei ir raksturigi, ka piesarnojums var rasties un tikt izplatits visdazadakajos
veidos, dazados laikos un vietas, dazadu iemeslu p&c. Tapéc So procesu kontrolei jabiit
daudzveidigai un regularai. Saja joma nav iesp&ama vienreiz&ja produktu vai procesu
sertifikacija ilgtermina. Ir nepiecieSama regulara mérktieciga ikdienas kontrole, kas versta uz
iesp&jamo problému (slimibu, piesarnojuma) nepielausanu vai noversanu.

Kontroles un uzraudzibas metodes $aja joma ir attistijusas ilga laika posma — sakot jau ar
dzivnieku pirmskauSanas apskati un péckausanas ekspertizi no 18 gs., turpinot ar dazadu
nosacijumu, kontroles un attiecigas likumdoSanas pakapenisku veidoSanu dazadas valstis
atbilstosi ta laika aktualitateém. Starptautiskas tirdzniecibas principi ar dzivniekiem, dzivnieku
produktiem, partiku, augiem noteikti Pasaules Tirdzniecibas organizacijas ligumos —
Sanitaraja- fitosanitaraja liguma un Tirdzniecibas tehnisko barjeru liguma un attiecigajas
starptautisko standartu references organizacijas — Pasaules dzivnieku veselibas organizacija
(OIE) un Partikas kodeksa (Codex Aliementarius).

PARTIKAS HIGIENAS UN KONTROLES LIKUMDOSANA EIROPAS SAVIENIBA
Eiropas Savieniba (ES) nopietna visas partikas k&des higiénas un nekaitiguma kontroles
un uzraudzibas sisteémas reorganizacija sakas 2002.g. ar Eiropas Parlamenta un Padomes
regulas (EK) Nr. 178/2002 (ar ko paredz partikas aprites tiesibu aktu visparigus principus
un prasibas, izveido Eiropas Partikas nekaitiguma iestadi un paredz procediiras saistiba ar
partikas nekaitigumu) pienemsanu, ka arT sekojoSo t.s. partikas higiénas likumdoSanas paketi,
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kas sastav no 4 regulam: Eiropas Parlamenta un Padomes regulas (EK) Nr. 852/2004 par
partikas produktu higiénu; Eiropas Parlamenta un Padomes regulas (EK) Nr. 853/2004, ar
ko nosaka ipaSus higiénas noteikumus attieciba uz dzivnieku izcelsmes partiku; Eiropas
Parlamenta un Padomes regulas (EK) Nr. 854/2004, ar ko paredz ipasus noteikumus par
lietoSanai partika paredzétu dzivnieku izcelsmes produktu oficialas kontroles
organizéSanu; Eiropas Parlamenta un Padomes regulas (EK) Nr. 882/2004* par oficialo
kontroli, ko veic, lai nodroSinatu atbilstibas parbaudi saistiba ar dzivnieku baribas un
partikas aprites tiestbu aktiem un dzivnieku veselibas un dzivnieku labturibas
noteikumiem. Sis regulas strikti noteica atbildibas Iimenus par partikas nekaitigumu visa
kede, ieskaitot dzivnieku baribas razoSanu. Tika skaidri definéts, ka pamatatbildiba par
partikas nekaitigumu un atbilstibu likumdoSanai ir partikas razotajiem/izplatitajiem jeb t.s
partikas uzn€mumu operatoriem. Lai realiz€tu S$o atbildibu partikas operatoram javeic
dokumentéta paSkontrole, kas balstita uz HACCP (Hazard Analysis and Critical Control
Points) principiem. Otra Itmena kontroli veic valsts uzraudziba jeb t.s kompetentas iestades,
kas Latvijas gadijuma ir Partikas un veterinarais dienests (PVD). ES pastav ari treSa — ES
limena kontrole, ko veic Partiakas un veterinara iestade (Food and Veterinary Office — FVO),
kas atrodas Irija, Greindza (Grange).

ES REGULA 882/2004 PAR OFICIALO KONTROLI — VALSTS UZRAUDZIBU
IETVERTIE GALVENIE PRINCIPI, PROBLEMAS, DISKUSIJAS, VARBUTEJIE
RISINAJUMI

Jau regulas pirmaja panta ir minéts, ka valsts uzraudzibas meérkis ir parbaudit atbilstibu
noteikumiem, kas veérsti divos virzienos. Viens - noverst, likvidét vai lidz piepemamam
ITmenim samazinat risku, kam tie$a veida vai vides ietekmé ir paklauti cilveki un dzivnieki;
otrs, ne mazak svarigs - garantét godpratigu praksi tirdznieciba ar dzivnieku baribu un
partiku un aizsargat pateretaju intereses, un tas ietver dzivnieku baribas un partikas
etiket€Sanu un citus patérétaju informesanas veidus. No teikta izriet, ka uzraudzibas merkis ir
kontrol&t, vai nepastav risks cilvéku un dzivnieku veselibai, bet arT tas, ka ne vienmér risku,
piem., dazadus piesarnojumus var pilniba izslégt, svarigi tos samazinat Iidz piepemamam
Iimenim. Tadejadi miisu partika nonak arvien vairak dazadu vielu, t.sk. kaitigu gan no vides,
gan tehnologijam, gan nejausibam, kuru klatbiitnei partika tiek noteikti pielaujamie limeni,
kuri zinatniski vertgjot tiek uzskatiti par veselibai nekaitigiem. Faktiksi valsts uzraudziba ir
versta uz patérétaju aizsardzibu, bet ta var darboties tikai eso$as likumdoSanas -valsts
uzraudzibas inspektoru tiesibu ietvaros. Gala rezultata uzraudzibas principi, metodes, ricibas
utt. tiek arvien vairak formaliz€tas un aprakstitas, kas rada lielaku tiesisko pamatojumu
attiecibas ar partikas un baribas uzpeémejiem, bet ne vienmér palidz veikt saturiski augstakas
kvalitates uzraudzibu. Esam dzird€jusi uznémeju jautajumu — kur tas rakstits? Bet ne visas
dzives situacijas var atseviSki aprakstit. Gadas, ka acimredzamas un veselam sapratam
saprotamas nepareizas lietas ne viemeér ir viegli pamatot ka neatbilstoSas likumdoSanai un
otradi, reizém kada konkréta situacija vadoties no likumdoSanas diemZgl var izrietét absurdas
prasibas, kas ir orient€tas uz cita veida apstakliem. Tas ir iemesls, kapéc arvien biezak runa
par nepiecieSsamibu padarit likumdo$anu elastigaku. Sadas situacijas Joti svarigs ir eksperta
redz&jums, situacijas vispusiga izverteésana, t.s riska analize (vai konkrétais gadijums var vai
nevar radit draudus cilvéku dzivnieku veselibai, videi), pamatojums vienai vai otrai prasibai,
vienoSanas ar uzpémgéju par talako ricibu. Tas ir iemesls, kapeéc valsts inspektoriem ir jabiit
specialistiem, kas izprot produktu razoSanas/izplatiSanas apstaklu un kvalitates kopsakaribas
un sp¢j ieraudzit potencialos riskus.

Regulas 6. panta noradits, ka personalam, kas veic oficialo kontroli jasanem tadu
atbilstigu apmacibu sava kompetences joma, kas lauj tam kompetenti pildit pienakumus un
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saskaniga veida veikt oficialo kontroli; japarzina jaunumus sava kompetences joma un p&c
vajadzibas jasanem regularu papildus apmacibu.

Regulas 3. un 4. panta noteikts, ka valsts uzraudzibu jeb t.s. oficialo kontroli veic visa
partikas kéde (jebkura no dzivnieku baribas vai partikas un dzivnieku vai dzivnieku
izcelsmes produktu razoSanas, parstrades vai izplatiS8anas posmiem. Kontrolé dzivnieku
baribas un partikas aprit€ iesaistitos uznémumus, dzivnieku baribas un partikas lietoSanu,
dzivnieku baribas un partikas uzglabaSanu un visus procesus, materialus, vielas, ricibas vai
darbibas, ieskaitot parvadasanu, kas attiecas uz dzivnieku baribu vai partiku un uz dziviem
dzivniekiem, ja Sada kontrole ir vajadziga, lai sasniegtu S§is regulas mérkus) un ka oficialai
kontrolei ir jabiit efektivai un atbilstigai un tas jadara - regulari, atbilstigi esoSajai riska
pakapei un pietieckami bieZi, lai sasniegtu regulas mérkus. Un S§is ir viens no gritakajiem
momentiem valsts uzraudzibas organizasana, jo nepiecieSams liels izveért§joss darbs, lai
secinatu, kur attiecigaja regiona attiecigajiem produktiem un attiecigaja kédes posma pastav
lielakie riski, lai kontrol&tu tiesi tos — lai kontrole butu efektiva, tai pasa laika nepalaistu
garam citas varbiitéjas piesarnojuma tendences. ST riska izvértésana biitu jattiecina ne tikai uz
riskiem kopuma valsti vai regiona, bet arT atseviski izvertgjot katru uznémumu, taja notiekosas
darbibas, izmantotos produktus, to sagatavotibu paskontrolei un paSkontroles efektivitati. Tas
ir svarigi ne tikai tapéc, lai kontrole butu efektiva — lai akcentétu uzmanibu uz
problémjautajumiem un taupitu resursus, bet ari, lai sasniegtu sakuma minéto otro valsts
uzraudzibas uzdevumu — veicinatu godigu konkurenci uznémgju starpa — kas labak strada to
mazak kontrole, tatad tas sanem bonusu. ST t.s. ,,bonus-malus” sistéma ir viens § briza
diskusiju objektiem ES.

Seviski jutiga t€ma, kas saistita ar valsts uzraudzibu ir tas finansé$ana. Regula ir
minétas jomas par kuram uznémeéjiem butu jasedz valsts uzraudzibas izdevumi un principi, ka
aprékinat maksu. 26. pants nosaka, ka dalibvalstim ir janodroSina, lai biitu pieejami pietiekami
finanSu resursi, lai vajadzigo personalu un parg€jos oficialas kontroles resursus apgadatu ar
visiem vajadzigajiem lidzekliem, tostarp izmantojot vispargjo nodoklu politiku vai paredzot
nodevas vai maksas. IV un V pielikuma miné&tas jomas, par kuru valsts uzraudzibu maksas ir
obligati iekas€jamas. Vairakiem produktu veidiem, galvenokart galai, pienam, zvejas
produktiem noteiktas ari minimalas maksas par valsts uzraudzibu. Tai pasa laika 27. panta
minéti ar1 vairaki nosacijumi, kas jaievéro maksu aprékinos — Sie maksajumi nedrikst biit
augstaki ka realie uzraudzibas iestades izdevumi (nav pelpas avots); aprékinos janem veéra
inspektoru algu izmaksas, visi citi izdevumi, kas saistiti ar kontrolu veikSanu — telpas,
intrumenti, iekartas, apmacibas, parbraucieni, un citas saistitas izmaksas, t.sk. paraugu
nemsanas un laboratorisko izmekl&jumu izmaksas. (VI pielikums). Maksas var tikt noteiktas
ka minimalie maksajumi vai ka vid€jie maksajumi, kas aprékinati balstoties uz kada perioda
valsts uzraudzibas izdevumiem. Uz to, ka $ada pieeja — ES Iimen1 dikt&t valsts uzraudzibas
finanséSanas modeli, kad daudzi citi faktori, kas ietekmé finansialo situaciju ES dalibvalstis, ir
atSkirigi - nav pareiza, norada fakts, ka nav nevienas valsts ES, kas prakse tiesi ta ar1 iekasétu
maksajumus no uzn€mumiem. Sastopamas visdazadakas versijas, sakot ar to, ka visa
uzraudziba tiek segta no valsts Iidzekliem, tadgjadi saudz€jot uzpemejus, lidz tam, ka visa
valsts uzraudziba tiek finans€ta no uznémeju lidzekliem.

Sobrid ES institiicijas un darba grupas notiek loti asas diskusijas par to kadai jabiit valsts
uzraudzibas finans€Sanai. ES Komisija vairakkart paudusi savu viedokli, ka visai partikas
valsts uzraudzibai jabiit uznémégju finans&tai, lai nodroSinatu, ka oficiala kontrole var tikt
adekvati veikta. Tas iesp&jams izriet no prognozém, ka ekonomiska krize var turpinaties un
valstim biis arvien mazak lidzeklu valsts uzraudzibas finanséSanai. Pret $adu nostaju iebilst
vairakas valstis, t.sk. Vacija, Latvija. Argumenti ir sekojoSi. ES likumdosana nosaka, ka
uznémgeji ir atbildigi par to, ka vinu sarazotd/izplatita produkcija ir nekaitiga un atbilst
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prasibam, Sai sakara veic attiecigu paskontroli un finans€ to. Valsts uzraudziba ir domata, lai
parliecinatos, ka uznéméji spgj to darit un garantetu, ka paterétaji var drosi lietot produktus
(nekas nav absoliits!!!). No dazadiem viedokliem raugoties Sai valsts uzraudzibas dalai biitu
jabiit finas@tai no valsts budzeta. Nenoliedzami uznéméjiem biuitu pasiem jafinans€ ta valsts
uzraudzibas dala, kas notiek pamatotu stidzibu gadijumos un kad nepiecieSamas atkartotas
inspektoru darbibas produktu vai higi€nas apstaklu neatbilstibu gadijumos vai péc uznémgja
luguma. Biittba Komisijas ieteikums partikas uznéméjiem visa ES pilnos apmeéros finansét
partikas valsts uzraudzibu nevar attaisnot ta ievieSanai izvirzito mérki — konkurences
nekroplosanu. Sobrid, kad ES dalibvalstis pastav atikirigi finansu modeli, atskirigas nodoklu
sistémas (piem., atseviskas valstis PVN partikai ir samazinats attieciba pret citdm prec€m un
pakalpojumiem); dazada raZoSanas intensitate, transporteéSanas attalumi, laiks uc. attiecigi
nepiecieSsamo oficialo kontrolu intensitate, faktiskie konkurences apstakli tapat ir atSkirigi.
Slogs finansét valsts uzraudzibu mazajiem uzpeémeéjiem var izradities liktenigs. Bez tam pilna
apméra uzp€meju finans€ta valsts wuzraudziba var padarit to parak atkarigu no
uznémeéjdarbibas un ierobezot ilgtermina attistibas iesp€jas ar laiku samazinot kompetences
Itmeni.

Regula (12. pants) nosaka, ka visam laboratorijam, kuras veic laboratoriskos
izmekléjumus valsts uzraudzibas — oficialas kontroles vajadzibam, jabut akreditétam
pec EN ISO/IEC 17025 standarta, izmantojot standarta EN ISO/IEC 17011 noteiktas prasibas
attieciba uz akreditacijas iestadem. Saja joma bieZi rodas neskaidribas jautajuma ka interpretét
nepiecieSamibu pec laboratorijas akreditacijas, ja akreditetas tiek atseviSkas metodes. Bet Seit
ir arT vél cita probléma, kas Latvija izpauzas paSi spilgti —trihinellu izmekléSanas procesa
akreditacija mazajas kautuvés. LikumdoSanas interpretacija aizgajusi tadu celu, ka Sim
mazajam laboratorijam, ja tas vispar var saukt par laboratorijam, jabut akreditétam vai ari
kautproduktu paraugi izmekl&sanai javed uz citu akreditétu laboratoriju. ST interpretacija ir
diskutabla, jo faktiski veidojas pretrunas ar citiem likumdoSanas pantiem. Galas izmekleSana
uz trihinellozi p&c savas biitibas ir loti vienkarss process, bet tas prasa labi apmacitu personu,
jo metodes precizitate liela méra ir atkariga no spéjam ieraudzit trihinellu mikroskopa. ST
iemesla de] ES ir loti detalizéta likumdoSana, kas nosaka gan atlauto izmekl&Sanas metodi,
gan aprakstu ka ta javeic, gan personala apmacibas procesu, gan valsts uzraudzibas atbildibu
§1 jautdjuma parraudziba. Bez tam kautproduktu izmekl€Sana uz trihinellu klatbiitni ir
peckausanas veterinaras ekspertizes sastavdala un atbildigais vetrinararsts var atlaut brivi
realiz€t ciku vai zirgu galu tikai péc tam, kad ir zinams ari izmekl&Sanas uz trihinellozi
rezultats. Mazajas kautuves atbildigais veterinararsts faktiski pats ar1 veic So izmekl&Sanu, kas
ir logiski un salidzinos$i atri —aptuveni 2 stundu laika. Gadijuma, kad §1 t.s. laboratorija
jaakreditg, ta skaitas kautuves Ipasums un akreditacija attiecas uz kautuvi. Lidz ar to formali
kautuvei ar1 jaalgo cilvéks, kas var veikt izmeklgjumu — atbildigais vetrinararsts intereSu
konflikta d€l nevar tikt algots Sim darbam. Tatad procesa jaiesaista vél viena apmacita persona
(maza kautuvé izmekl&jumu skaits nav liels un ko §1 persona daris pargja laika un vai bis
pieteikami daudz izmekl€umu, lai uzturétu kompetences limeni), tas ir papildus izmaksas
kautuvei. Bet tas vél nav viss — akreditéta laboratorija nevar bit tikai viens darbinieks, vajag
vismaz V&l vienu — kvalitates uzraugu! Tatad kopa jau divi papildus cilvéki un izmaksas. Bez
tam pats akreditacijas process arl ir nesamérigi dargs (ap 1000,- Ls par pirmreiz€jo
izveért€Sanu un tad vel papildus ikgad€jas maksas ap 500,- Ls p€c uznéméja zinam).
Secinajums tads, ka mazai kautuvei Sis process ir par dargu (sadardzinas art gala produkts).
Atliek siitit paraugus izmekléSanai uz citu lielaku laboratoriju. Tas ir iesp&jams, bet ar1 rada
papildus izmaksas un v&l laika patérinu — paraugu nosutiSanai, izmeklesani, atbildes
sanemsanai, atbildiga veterinararsta gala slédzienam. Tadejadi vienkarSs un skaidrs process
padarits sareZits un dargs, kas atseviskos gadijumos noved pie kautuves darbibas izbeigSanas.
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Péc Latvijas, ar1 Vacijas, Austrijas, Spanijas pieprasijuma ES Komisija ir apsolijusi
likumdoSana radit izp@mumu mazo kautuvju trihinellu izmekleSanas procesa formalai
akrditacijai, varbiit€ji aizvietojot to ar regularu un striktu valsts uzraudzibu, kas péc biitibas
jau tagad ir likumdoS$ana noteikta.

SECINAJUMI

Modernaja pasaulé ar globalu tirdzniecibu, pieaugosu tehnologiju un partikas
piesarnojuma veidu un c€lonu dazadosanos aktualiz€jas nepiecieSamiba elastigi un
meérktiecigi veikt valsts uzraudzibu, arvien vairak balstoties uz riska izvert€§jumiem. Un tas
bus liels izaicinajums pilnveidot likumdosanu ta, lai So uzdevumu varétu istenot, vienlaicigi
taupot resursus. Papildus dazadam vadlinijam un inspekcijas rokasgramatam, kas palidz veikt
kontroli un valsts uzraudzibu sistematiz&ta veida, pieaug nepiecieSamiba p&c augsti
kvalificéta un labi apmacita personala, kas spétu aiz kontroles detalam saskatit c€lonu — seku
kopsakaribas un realus apdraud&jumus cilvéku, dzivnieku veselibai.
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4. FEiropas Parlamenta un Padomes regulas (EK) Nr. 854/2004, ar ko paredz ipasus
noteikumus par lietoSanai partika paredze€tu dzivnieku izcelsmes produktu oficialas
kontroles organizéSanu

5. Eiropas Parlamenta un Padomes regulas (EK) Nr. 882/2004 par oficialo kontroli, ko veic,
lai nodroSinatu atbilstibas parbaudi saistiba ar dzivnieku baribas un partikas aprites
tiesibu aktiem un dzivnieku veselibas un dzivnieku labturibas noteikumiem.

* Diskusijas par ES regulas 882/2004 grozijumiem

(12) Apmaciba vajadziga ar1 tadel, lai nodroSinatu, ka kompetentas iestades lémumus
pienem vienota veida, jo 1pasSi attieciba uz kritisko kontroles punktu bistamibas analizes
(HACCP) principu istenoSanu.

(13) Oficialajai kontrolei jabiit regularai un sameérigai ar risku, nemot véra to parbauzu
rezultatus, ko dzivnieku baribas un partikas aprit€ iesaistitie uzpemeji veica saskanpa ar
kontroles programmam, kuru pamata ir HACCP, vai kvalitates nodro§inaSanas programmam,
ja Sadas programmas ir izstradatas, lai atbilstu dzivnieku baribas un partikas aprites tiesibu
aktu prasibam, dzivnieku veselibas un dzivnieku labturibas noteikumiem. Ja rodas aizdomas
par neatbilstibu, veic ad hoc kontroli. Papildus tam ad hoc kontroli var veikt jebkura laika, pat
tad, ja nav aizdomu par neatbilstibu.

Oficialajai kontrolei janotiek, pamatojoties uz dokumentétam procediiram, lai nodroSinatu
to, ka minétas kontroles tiek veiktas vienadi un ka to kvalitate vienmer ir augsta.

Oficialo paraugu analiz€ iesaistitajam laboratorijam jastrada saskana ar starptautiski
apstiprinatam procediiram vai ar krit€rijiem pamatotiem izpildes standartiem un jaizmanto péc
iespgjas apstiprinatas analizes metodes. Sadas laboratorijas jo ipadi jabut iekartam, kas lauj
pareizi noteikt tadus standartus ka Kopienas tiesibu aktos noteiktie maksimalie pielaujamie
atliekvielu daudzumi.

Lai organiz&tu oficialo kontroli, jabuit pieejamiem atbilstigiem finansu lidzekliem. Tadgl
dalibvalstu kompetentajam iestadem jabiit sp&jigam iekasét nodevas vai maksas, lai segtu
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oficialas kontroles gaita radusos izdevumus. Saja procesa dalibvalstu kompetentas iestades
brivi nosaka minétas nodevas un maksas ka maksajumus ar vienoti noteiktu likmi, nemot véra
faktiskas izmaksas un uznémumu ipaso situaciju. Ja nodevas iekas€ no uznémejiem, piemeéro
kop€jus principus. Tadeé] janosaka kritériji inspekcijas nodevu apjoma noteikSanai. Attieciba
uz importa kontrolei piemérojamajam nodevam ir lietderigi likmes galvenajam importa
vienibam noteikt tiesi, lai nodrosinatu nodevu vienadu piem&rosanu un novérstu tirdzniecibas
trauc&jumus.

Lai pieeja attieciba uz oficialo kontroli biitu vispargja un vienada, katrai dalibvalstij
jaizveido un jaisteno daudzgadu valsts kontroles plans saskana ar Kopienas Iimeni izstradatam
visparigam pamatnostadném. STm pamatnostadném javeicina valstu stratégijas saskanotiba un
janosaka ar risku pamatotas prioritates un visefektivakas kontroles procediiras. Kopienas
stratégijai jabit daudzpusigai, integrétai pieejai kontroles procesam. Nemot véra to, ka dazas
paredzamas tehniskas pamatnostadnes nav saistoSas, ir lietderigi tas noteikt, izmantojot
padomdevéjas komitejas procediiras lidzeklus.

Daudzgadu valsts kontroles planiem javeido stabils pamats Komisijas inspekcijas
dienestu veiktajai kontrolei dalibvalstis. Kontroles planiem jadod Komisijas inspekcijas
dienestiem iesp&ja parliecinaties par to, vai oficiala kontrole dalibvalstis ir organizéta saskana
ar $aja regula paredz€tajiem kriterijiem. Attieciga gadijuma un jo Ipasi tad, ja dalibvalsts
daudzgadu valsts kontroles plana revizija atklajas vajas vietas vai klimes, javeic sikakas
inspekcijas un revizijas.

Dzivnieku baribas un partikas aprites tiesibu aktu un dzivnieku veselibas un dzivnieku
labturibas noteikumu parkapumi var apdraudét cilvéka veselibu, dzivnieku veselibu un
dzivnieku labturibu. Tadeé] uz S$adiem parkapumiem visa Kopiena jaattiecina efektivi,
preventivi un proporcionali valsts Iimena pasakumi.

Uznémeéjiem jabut tiesigiem parsidzet 1émumus, kurus kompetenta iestade piepemusi
oficialas kontroles rezultata, un tikt informé&tiem par $adam tiesibam.

Ta ka §is regulas mérki, proti, nodroSinat saskanotu pieeju attieciba uz oficialo kontroli,
nevar pienacigi sasniegt dalibvalstu limenT un minéta mérka sarezgitibas, parrobezu rakstura
un — attieciba uz dzivnieku baribas un partikas importu — starptautiska rakstura del tas ir labak
sasniedzams Kopienas limeni, Kopiena var pienemt pasakumus saskana ar subsidiaritates
principu, ka paredz&ts Liguma 5. panta. Saskana ar minétaja panta paredz&to
proporcionalitates principu $1 regula neparsniedz to, kas vajadzigs minéta mérka sasniegSanai.
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EXTRACAPSULAR CCL REPAIR: HOW TO MAKE YOUR
TECHNIQUE PERFECT

Josep Aisa Roig
University Veterinary Hospital, University College Dublin, Ireland
josep.aisaroig@ucd.ie

In patients with cranial cruciate ligament disease the decision to perform surgery, and
which technique to use, should be made on a case-by-case basis. Some aspects to take into
consideration include: client compliance and expectations, patient age, size, anatomy (i.e.
tibial slope and presence of concurrent anatomical abnormalities), level of activity and
function; cost, individual expertise and available facilities, etc.

In this lecture we are going to review the evidence-based management of CCL disease
using the fabellotibial suture (FTS) technique. However, there are other alternative
extracapsular repair techniques available for the management of this condition (i.e.
TightRope® technique).

Some of the factors to be considered to maximize a good outcome when an extracapsular
technique is used for management of CCL disease are:

e ldentification and presurgical planning of concurrent conformational
abnormalities (i.e. medial patella luxation)

e Exploratory arthrotomy: Exploratory arthrotomy should always be performed.
Removal of the remnants of the CCL is also advised, as they may act as a source of continued
inflammation (although not enough evidence). In addition, it improves visualization of
intraarticular structures. Concurrent damage to the menisci, particularly to the caudal horn of
the medial meniscus, is very common (reported incidence varies from 33 to 77%). Visual
examination and probing of the menisci is mandatory, and is best accomplished with the aid
of a meniscal probe. Partial meniscectomy may be required if substantial damage is identified.
However, it has to be remembered that meniscectomy is not a benign procedure and has
profound negative effects in the contact mechanics of the joint and progression of
osteoarthritis. Closure of the arthrotomy with an imbricating pattern may be an important
source of periarticular fibrosis that ultimately stabilizes the joint.

e Use of appropriate suture material: monofilament nylon leader line is still the most
commonly used material for this type of repair. Use of multifilament materials is more
commonly associated with infection and formation of draining tracts if strict aseptic technique
is not followed. However, use of multifilament materials may provide stronger and stiffer
stabilization. Different types of nylon are available in the market, with different mechanical
properties. Recommendations of the manufacturer should be followed in any case.

e Method of sterilization: ethylene oxide is the preferred method of sterilization for
nylon, as it preserves the material properties and handling characteristics better than steam
sterilization (decreases stiffness of the material).

e Method of securing the prosthesis: use of crimps has been proven to significantly
reduce elongation and increase load to failure, and has the potential to achieve higher initial
tension when compared to the use of knots to secure nylon prosthesis. For multifilament
material, use of knots is advised.

e Location of anchorage points: in recent years there has been a lot interest in
identifying isometric points for placement of extracapsular prostheses. Isometric placement
could be defined as the one that is able to maintain the same degree of tension on the
prosthesis during the range of motion of the joint. Because of the anatomic and functional
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particularities of the stifle joint, truly isometric points do not exist. However, certain pairs of
points are more isometric than others. For FTS technique, passing the needle through the
fabellofemoral ligament and drilling a tunnel through the proximal tibial crest is advised. The
tunnel should be drilled several millimeters caudal and proximal to the tibial attachment of the
patellar ligament.

Alternatively, anchors or tunnels can be used in the femoral insertion point. This point is
located as caudal as possible on the femoral condyle at the level of the distal pole of the
fabella. Femoral tunneling should be paired with tibial anchorage just caudal to the extensor
groove near the tibial plateau. Isometry becomes particularly important when using stiffer
multifilament materials and anchors.

e Position of the stifle at the time of securing the prosthesis: prosthesis should be
secured at about 100 degrees of stifle flexion in order to provide enough stabilization and
uniform tension throughout full range of motion.

Care should be taken not to over tighten prosthesis, as this has been proven to be more
detrimental to the patient than minor instability. Excessive suture tension may predispose to
early failure of the suture, decreased range of motion and excessive pressure on the lateral
compartment of the joint.

e Loop configuration: Current literature supports the use of the interlocking loop
configuration or the single strand double loop configuration secured with a single crimp. The
interlocking loop configuration is the strongest configuration to date, with a significantly
higher mean ultimate load. However, excessive elongation and breakage of the suture material
within the loop may be of concern. Alternatively, the use of the single strand double loop
configuration provides marginally inferior ultimate load but stiffer construction. Unpublished
data suggests that use of a single strand double loop double crimp configuration provides the
best load to failure and stiffness profile to date.

e Postoperative management: Current advice includes exercise restriction for a
minimum of 8 weeks, weight loss in overweight patients and use of intensive physical
rehabilitation therapy. Extracapsular prostheses tend to fail 6 - 8 weeks after surgery, by
which time periarticular fibrosis should already be providing enough stability to the joint.

Up to date, there is no evidence of better long-term outcome of tibial osteotomies over
extracapsular techniques. However, patients treated with extracapsular techniques tend to take
longer to regain normal (or near normal) function of the limb. Owners should be warned on
progression of osteoarthritis regardless of the surgical technique used.

Despite extensive literature exists on this topic, review of the following review article is
strongly advised: Tonks CA, Lewis DD, Pozzi A: A review of extra-articular prosthetic
stabilization of the cranial cruciate ligament-deficient stifle. Veterinary and comparative
orthopaedics and traumatology: VCOT 2011; 24:167-177.
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YERSINIA ENTEROCOLITICA IN FOOD HYGIENE

Margarita Terentjeva

LLU, Partikas un vides higi€nas institiits, Veterinarmedicinas fakultate, Latvija

LUA, Institute of Food and Environmental Hygiene, Faculty of Veterinary Medicine, Latvia
Margarita. Terentjeva@llu.lv

ABSTRACT

Yersinia enterocolitica is a significant foodborne pathogen, which may cause yersiniosis in
humans. Pathogen is causing gastrointestinal symptoms as diarrhea, vomiting, abdominal pain
and fever. Extraintestinal sequelas as reactive arthritis, erythema nodosum, inflammatory
bowel disease and irritable bowel syndrome may occur. Yersiniosis is the third most common
zoonotic bacterial disease in the European Union. Disease more often occurs sporadically and
foodborne outbreaks are rarely reported. Yersiniosis cases are reported in Latvia with
incidence 1 to 2 cases per 100 000 inhabitants during 2007 - 2011. Y. enterocolitica is very
heterogeneous and divided in various bioserotypes, but only few of them are human
pathogenic (1/0:8, 2/0:9, 2/0:5,27 and 4/O:3). The main reservoir of pathogenic Y.
enterocolitica 4/0:3 are farm pigs, which asymptomatically are carrying pathogen in
lymphatic tissues. Y. enterocolitica 4/0:3 was found in fattening pig tonsils at slaughter in
Northern Europe, Germany and Latvia also. Y. enterocolitica 4/0:3 may spread onto pig by-
products and carcasses at slaughter due to cross-contamination from Y. enterocolitica 4/0:3-
positive tonsils. Separation of pig heads with tongue and tonsils from carcass as well as an
enclosure of rectum during removal of gastrointestinal tract at evisceration are efficient
measures to prevent contamination of pork with Y. enterocolitica 4/0:3. Pork, especially
edible by-products, was found to be contaminated at retail with Y. enterocolitica 4/0:3
representing public health concerns. Special measures to control occurrence of pathogenic
yersiniae in food chain should be implemented.

KEY WORDS: pathogenic Y. enterocolitica 4/0:3, pig, slaughter.

IEVADS

Yersinia enterocolitica patogénie biotipi un serogrupu varianti (1/0:8, 2/0:9, 2/0:5,27 un
4/0:3) var izraisit cilvéku partikas infekciju — jersiniozi (Bottone, 1997). Jersinioze izpauzas
ka paSlimitgjoSs gastroenterits, un pacientiem novérojams drudzis, slikta diiSa, vemSana un
diareja. Kliniska aina var atgadinat ari apendicitu. Patog€nads jersinijas var radit arl
ekstraintestinalas komplikacijas reaktiva artrita, natrenes, uveita un konjunktivita veida.
Pacientiem ar novajinatu imunitati var attistities septiceémija (Bottone, 1997; Zheng et al,;
2008; Rosner et al., 2010).

Jersinioze ir tresa biezak sastopama bakteriala partikas infekcija un visaugstako
jersiniozes sastopamibu registréja Lietuva, Somija un Zviedrija. Jersinioze ir registréta ari
Latvija, kur saslim$anas gadijumu skaits bija no 1 Iidz 2 uz 100 000 iedzivotaju 2007. - 2011.
gados (EFSA, 2011).

SaslimS$anai pamata ir sporadisks raksturs un jersiniozes uzliesmojumi ir sastopami
salidzino$i reti (Bottone, 1997). Y. enterocolitica izraisitie slimibu uzliesmojumi tika
konstateti, galvenokart, Amerikas Savienotajas Valstis (ASV) péc pasterizeta piena, Sokolades
piena, tofu un ciiku ieks$€jo organu lietoSanas uztura (Bottone, 1997, Ackers et al., 2000). Par
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celoni jersiniozes uzliesmojumiem bija Y. enterocolitica O:8, kuru izol&ja kliniskos gadijumos
un no kontaminétas partikas. Y. enterocolitica O:8 nokluva piena péc termiskas apstrades,
lietojot neattiritu tdeni piena trauku, kastu mazgaSanai un tofu gatavosSanai (Ackers et al.;
2000, Fredriksson-Ahomaa et al.; 2010).

Y. enterocolitica O:3 un O:9 izraisitie slimibas uzliesmojumi konstatéti Eiropa un
Australija pec ciikgalas produktu patérina (Fredriksson-Ahomaa et al., 2010).

DZIVNIEKI Y. ENTEROCOLITICA NESATAJI

Y. enterocolitica izoléta no lauksaimniecibas, mildzivniekiem, eksperimentaliem un
savvalas dzivniekiem, ka arT no nebrivé dzivojoSiem dzivniekiem. Jaatzime, ka Y.
enterocolitica patogénie varianti galvenokart izoléti no nobarojamam ctkam. Y. enterocolitica
piemit tropisms attieciba uz limfaudiem un tap€c visbiezak ar jersiniozes ierosinataju ir
koloniz&tas mandeles un zarnu limfmezgli. Cikam visbiezak ar Y.enterocolitica ir koloniz&tas
mandeles, no kuram izoléts Eiropa un ASV plasi sastopamais serotips O:3 (Fredriksson-
Ahomaa et al., 2010). Y. enterocolitica O:3 ir izoléta no ciku mandelém ari Latvija
(Terentjeva, Bérzins, 2010). Lielbritanija no cikam visbiezak izol&ti serotipi ir O:5,27 un O:9,
ka ari 0:5,27 aitam. Y. enterocolitica serotips O:9 izoléts no govim un kazam Francija. Y.
enterocolitica serotips O:3 un O:8 ir konstatéts nebrivé dzivojosiem pértikiem, bet O:3 majas
suniem un kakiem. Y. enterocolitica serotipi O:3, O:8 un O:9 izol&ti no savvalas grauzgjiem, it
seviski no lauku pelém Japana (Fredriksson-Ahomaa et al., 2010).

Veicot epidemiologiskos pétijumus ciku ganampulkos primara infekcijas avota
noskaidroSanai, atklajas, ka Y. enterocolitica sastopamiba ciikam palielinas dzivniekam
klustot vecakam un vislielaka ierosinataja sastopamiba ir konstatéta seSus méneSus veciem
sivéniem auksléju mandeles. Turpretim, zemaka sastopamiba konstateéta zid€jsivéniem,
atSkirtiem sivéniem un sivénmatém, jo sivénmatém organisms klist imiins pret patogénam
jersinijam, savukart, sivéni no infekcijas ir pasargati ar pasivo imunitati. P&c sivénu
atSkirSanas pasivas imunitates ietekme samazinas, un tie kliist uznémigi pret bakterialo vides
piesarnojumu, ko rada pieaugusie dzivnieki. Tap&c sivéni kliist par ierosinataju nésatajiem 60
lidz 80 dienu vecuma, un Y. enterocolitica klatbiitni var noteikt dzivnieku auksléju mandelés
un fekalijas (Tizard, 2004). Y. enterocolitica sastopamiba fekalijas ievérojami samazinas
dzivniekiem sasniedzot 130 dienu vecumu, bet mandelés Y. enterocolitica saglabajas lidz
dzivnieka nokausanas bridim (Nesbakken et al., 2006). Sos konstatgjumus ir janem véra,
izstradajot paraugu pemsSanas planu Y. enterocolitica klatbiitnes noteikSanai ciku
ganampulkos.

Jaatzime, ka dzivniekiem jersinioze nav tipiska infekcijas slimiba un parasti dzivnieki ir
asimptomatiskie infekcijas parnésataji, jo dzivnieku organisms spgj uzturét infekciju latenta
faze, un kliniskas pazimes attistas galvenokart stresa apstak]os.

Y. ENTEROCOLITICA PARTIKA

Jersiniozes biezakais infekcijas avots ir ar patogénam jersinijam kontaminéta partika.
Gadijuma kontroles pétijumos konstatéts, ka pastav sakariba starp nepietiekoSi termiski
apstradatas ciikgalas patérinu un jersiniozes gadijumiem (Ostroff et al., 1994)

Nemot véra, ka ctikas ir Y. enterocolitica 4/0:3 parnésatajas, veikti petijumi, lai noteiktu
ciikgalas kontaminaciju ar jersiniozes ierosinatajiem. Y. enterocolitica 4/0:3 izoléta no
ciikgalas Ziemeleiropa un Vacija, savukart, Y. enterocolitica biotipi 2/0:5,27 un 2/0:9
konstatéti paraugos Anglija. Izmeklgjot termiski neapstradatu ciikgalu, Y.enterocolitica 4/0:3
klatbiitne identificéta ciskas, Skinka, karbonades un maltas galas paraugos (10% pozitivi)
(Lambertz, Danielsson-Tham, 2005). Salidzino$i biezak Y. enterocolitica 4/0:3 klatbitne
konstatéta ctiku subproduktu paraugos tirdzniecibas vietas - méles, aknas, sirdis un nierés, kas

197



apstiprina, ka subprodukti ir riska produktu grupa (Fredriksson-Ahomaa et al., 2010). Y.
enterocolitica 4/0:3 izoléta no ciikgalas paraugiem ari Latvija, noradot, ka ta ir aktuala
probléma arT miisu valsti (Terentjeva, Bérzins, nepublicétie dati).

Cukgalas (liemeni, subprodukti) paraugi bija kontaminéti ar Y. enterocolitica 4/0:3
biezak specializétajos galas veikalos neka lielveikalos, kuros ir galas sadaliSanas nodala. Tas
liecina, ka mazos uznémumos ir lielaka iesp&ja krusteniskajai kontaminacijai, ja izejmaterials
ir kontaminé&ts ar Y. enterocolitica.

Y. enterocolitica epizodiski izoléta no liellopu galas, putnu galas, piena un piena
produktiem, zivim un jiiras veltém (austeres, garneles, midijas), ka ar1 no darzeniem (selerijas,
kabaci, burkani), tome@r Sie produkti netiek pieskaititi pie riska grupas partikas (Fredriksson-
Ahomaa et al., 2010).

PARTIKAS PARSTRADE UN Y. ENTEROCOLITICA NOKL.USANA PARTIKA

Y.enterocolitica-pozitivo ciiku kausSanas laika var rasties kautproduktu kontaminacija
krusteniskas kontaminacijas rezultata no mandelém un/ vai fekalijam (Laukkanen et al., 2009;
Fredriksson-Ahomaa et al., 2010). Y.enterocolitica-pozitivas ciikas ar fekalijam var izplatit
ierosinataju pirmskauSanas tur€Sanas telpas. Infic€tos dzivniekus no neinfic€tiem nav
iesp&jams noskirt veicot pirmskauSanas veterinaro ekspertizi jo dzivniekiem kliniska aina
neattistas (Kapperud, 1991). Kautproduktu kontaminacija ar Y. enterocolitica tiraja zona var
notikt evisceracijas laika un kritiskie punkti kautproduktu piesarnojumam ir taisnas zarnas
atdaliSana, gastrointestinala trakta un krtSu dobuma organu iznemsSana (Nesbakken et al.,
1994; Laukkanen et al., 2009; Fredriksson-Ahomaa et al., 2010).

Y. enterocolitica izplatas ar fekalijam uz liemepa virsmam taisnas zarnas atdaliSanas
procesa (Nesbakken et al., 1994). Y. enterocolitica 4/0:3 no ciiku auksl&ju mandelém nokliist
uz blakusesosSajiem audiem un organiem, ka art uz liemena krtiSu dobuma organu iznemsanas
laika, jo kriiSu dobuma organi tradicionali tiek iznemti ka plici, jeb méeles, mandelu, trahejas,
baribas vada, plausu, sirds, diafragmas, mediastinalo audu un aknu komplekts (Fredriksson-
Ahomaa et al., 2010).

Kautproduktu veterinara ekspertize ir kritiskais kontroles punkts Y. enterocolitica 4/0:3
izplatiSana, jo ekspertizes laika nav iesp&jams noteikt, vai kautproduktu kontaminacija ar
jersiniozes ierosinataju ir notikusi ieprieksgjos kautproduktu apstrades posmos (Fredriksson-
Ahomaa et al., 2010). Kautproduktu kontaminaciju ar Y. enterocolitica 4/0:3 nerada audu un
organu makroskopiskos bojajumus, un patogéns var izplatities talak ar veterinaro ekspertu
rokam un darba instrumentiem. Y. enterocolitica 4/0:3 nok]asanu uz kautproduktiem var
veicinat ar1 post-mortem kontroles procediiras ka Inn. submandibulares izmeklésana, seciga
audu un organu vizuala apskate, palpacija un piegrieSana (Petersen et al, 2002).

Kautproduktu piesarpojumu ar jersinijam ir iesp€jams samazinat veicot rectum nosieSanu,
un Nesbakken et al., 1994 pétijuma, veicot taisnas zarnas nosieSanu, uzliekot tai virsa
plastmasas maisinu, liemenu kontaminaciju ar Y. enterocolitica 4/0O:3 kautuvé samazinajas
lidz 1%. Savukart, samazinot pli¢u un mandelu virsmu kontaktu evisceracijas laika var
reducét Y. enterocolitica 4/0:3 sastopamibu pliucos (Nesbakken et al., 1994; Fredriksson-
Ahomaa et al., 2010).

Y. enterocolitica klatbiitne fermentéta govs piena un Sokolades piena izskaidrojama ar
produkta kontaminaciju ar ierosinataju péc produkta pasterizacijas, ka ari ar higi€nas
noteikumu neievérosanu produktu gatavosanas laika (Ackers et al., 2000; Okwori et al.,
2009). Nemot véra, ka nav izstradats preventivo pasakumu plans, kurs biitu versts uz patogéna
sastopamibas samazinasanu primaras razo$anas Itmeni, partikas razotnés, kuras tiek apstradati
riska grupas produkti, ir loti svarigi ieverot labo razoSanas praksi, lai noverstu krusteniskas
kontaminacijas iespé&jas.
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Y. enterocolitica 4/0:3 ir psihrotrofs mikroorganisms un sp&j augt 0 °C temperattra, bet
10 °C mikroorganismu daudzums ciikgala sasniedz 10° KVV/g piecu dienu laika. Y.
enterocolitica var saglabaties sasaldétos produktos, izdzivot defrostacijas un atkartotas
sasaldéSanas procesos, kas liek pastiprinati uzmanit Y. enterocolitica klatbttni produktos,
kurus ilgstosi paredzets uzglabat ledusskapi. Y. enterocolitica nav izturiga pret paaugstinatu
temperatiru iedarbibu un iet boja 72 °C 15-20 sek, tapéc draudus paterétajiem rada
kontamin&ti produkti, kuri veicina patog€na izplatibu paterétaja Itmeni krusteniskas
kontaminacijas rezultata (Fredriksson-Ahomaa et al., 2010).

Y. ENTEROCOLITICA NOTEIKSANA DZIVNIEKIEM UN PARTIKA

Y. enterocolitica noteikSanu partikas un apkartéjas vides paraugos ar mikrobiologijas
metodém ierobezo vairaki faktori: gar§ parauga izmekl&Sanas periods (Iidz 4 ned€lam),
metodes ierobezota selektivitate (aug patogénas un nepatogenas jersinijas), ka arl nav
iespgjams diferencét jersiniju sugas sava starpa. So apsvérumu dg] Y. enterocolitica
salidzinosi reti tiek izdalita no partikas paraugiem mazumtirdzniecibas vietas, un patogéna
reala izplatiba partikas k€d€ nav Iidz galam novertéta (Fredriksson-Ahomaa, Korkeala, 2003).

Identificgjot Y. enterocolitica klatbtitni dzivnieku limfatiskajos audos, mikrobiologiskas
metodes ir efektivas lai izolétu patogeno no izmeklgjama materiala. Cuku ganampulku
skriningam var izmantot serologiju, veicot Y. enterocolitica 4/0:3 noteikSanu ciikam sakot ar
100 dienu vecumu, ieskaitot nobarojamas ctikas pirms kauSanas (150 Iidz 180 dienu vecas)
(Neshakken et al., 2006).

Dzivnieku un partikas paraugos ir sastopamas nepatog€nas un patoge€nas jersinijas, un lai
diferencétu jersiniju patogénitati, ka ari, lai paatrinatu Y. enterocolitica identifikacijas
procediiru partika, ir izstradati standartizéti PCR (polimerazes kedes reakcijas) Y.
enterocolitica noteikSanas protokoli, kuri balstas uz hromosomalo (ail) un plazmidas (yadA)
virulences faktoru noteikSanu. PCR metodes bija efektivakas par konvencialas
mikrobiologijas metodeém, veicot salidzinosu $o metozu testéSanu. Neskatoties uz to, cenSas
kombinét bakteriologiskas un molekularas biologijas metodes Y. enterocolitica izolésanai, jo
ir svarigi izolét Y. enterocolitica kulttru, lai pilnigak raksturotu patogéno (Fredriksson-
Ahomaa, Korkeala, 2003).

SECINAJUMI

Y. enterocolitica ir nozimigs partikas patogéns, kur$ visbiezak tiek izoléts no dzivam cikam
un cuku kautproduktiem kautuvés, noradot uz problémas nozimigumu partikas nozare.
Modernas kausanas tehnologijas lauj reducét kautproduktu kontaminaciju ar patogéno, tomér
joprojam pastav Y. enterocolitica transmisija starp dzivniekiem, ka ari patogéns var tikt
izplatits krusteniskas kontaminacijas rezultata kautuveés kautproduktu apstrades laika. Jaunas
partikas iepakoSanas un aukstuma uzglabasanas metodes veicina jersiniju izdzivoSanu un
savairoSanos partika, Y. enterocolitica atri sasniedzot infekciozu devu. Nemot véra, ka Y.
enterocolitica klatbttne ciikgala tiek konstatéta mazumtirdzniecibas vietas, tas rada
krusteniskas kontaminacijas iesp&jas patérétaju liment un potenciali var apdraud@t paterétaju
veselibu. Tadel] jersiniozes ierosinataju izplatibas problémam partikas industrija biitu japievers
lielaka uzmantba.
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VETERINARY MEDICINE - A CORNERSTONE OF PUBLIC HEALTH

Janne Lundén

Department of Food Hygiene and Environmental Health, Faculty of Veterinary Medicine,
University of Helsinki, Finland

janne.lunden@helsinki-fi

Public health achievements are the result of the knowledge, actions and efforts of several
disciplines and professions. Veterinary medicine and the work of veterinarians contribute to
public health in many sectors in a significant manner. The role of the veterinarians in public
health has been important from 18" century to this date and it has increased substantially
during the last decades. The primary reasons in a modern society to educate veterinarians are
to protect human health and national economy. The role of veterinarians in small animal
health is of course important, but the main tasks are still in food safety and environmental
health control.

The aim of food safety and environmental health control is to ensure a healthy living
environment for people, which includes food and drinking water, swimming water, indoor-air
quality and product safety control, animal welfare and prevention of communicable animal
diseases and zoonotic agents. E.g. diseases transmitted from animals to humans via food and
water is one of the most important issues in human health worldwide, because they cause
death and huge economic losses for governments. It is therefore not an overstatement to say,
that the understanding of food and water safety are a basis for human health.

Veterinary curriculum offers a broad education and unique combination of topics directly
and indirectly influencing the health of humans. The above mentioned issues are incorporated
in the curriculum of the basic studies in many EU-countries. Finnish veterinary curriculum
contains extensive studies in food hygiene and environmental health e.g. food borne
pathogens, food processes, meat inspection, water safety, chemical safety, legislative,
administrative and inspection skills. The curriculum is constructed according to the “from
stable to table” approach, which gives the veterinarians a comprehensive understanding of
factors influencing public health. In addition, many veterinarians specialize in public health in
a national or EU-scale specializing program. These skills should be effectively utilized in
society.

In Finland about one third of the veterinarians work with public health issues in local
food and environmental health units, in central authority agencies, ministry, science and
slaughterhouses. Expertize of veterinarians is still very much needed in slaughterhouses
because public health, animal communicable diseases and animal welfare issues are all
present there. It could be said that the official veterinarian is located on a hot spot, which
requires skills and alertness for early identification of problems. Many veterinarians also act
as head of the local environmental health and food control units due to the expert skills in e.g.
food and water safety and the holistic approach to public health. Together with other
professions the veterinarians give a significant input to the public health sector.
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MULTIDRUG-RESISTANT BACTERIA IN COMPANION
ANIMALS- IMPACT ON ANIMAL HEALTH AND ZOONOTIC
ASPECTS

Peter Panduro Damborg

Department of Veterinary Disease Biology, Faculty of Health and Medical Sciences,
University of Copenhagen, Denmark

pedam@sund.ku.dk

The role of companion animals as a source of antibiotic resistant bacteria has historically
been given little emphasis when compared with that of food animals. However, various
resistant bacteria may cause serious treatment problems in companion animal medicine. Some
of the most important multidrug-resistant bacteria include methicillin-resistant Staphylococcus
pseudintermedius (MRSP), methicillin-resistant Staphylococcus aureus (MRSA) and
extended-spectrum beta-lactamase (ESBL)-producing Enterobacteriaceae. These bacteria will
be described with focus on their prevalence across Europe, their impact on animal health,
treatment options and potential zoonotic impact.
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THE LATEST TENDENCIES IN BOVINE HEALTH MANAGEMENT
IMPROVEMENT

Manfred Farll
Large Animal Clinic for Internal Medicine, Faculty of Veterinary Medicine, University of Leipzig
mfuerll@rz.uni-leipzig.de

The traditional curative veterinary practice is long outdated and should be replaced by the
preventive work with the fundamental objective of the prevention of diseases.

Current objectives of veterinary herd health are formulated as follows (Guidelines for
Veterinary herd health, Frankfurt, 2011): “The veterinary herd health is part of health
management of animal populations. She is the regular, systematic, systematic and consistent
application of veterinary knowledge and skills according to current scientific knowledge with
the aim of animal owners to assist in the establishment, improvement and maintenance of
animal health and optimize animal performance. The veterinary herd health program includes
a holistic and sustainable animal health and public health management, disease prevention, in
addition to the well-being of animals (animal welfare) and the implementation of all known
measures for food safety goal. Preventive, prophylactic and curative veterinary activities
should be in one hand and between the veterinarian and cattle owner agreed in writing by
contract. The main factors for the health, well-being and the biological performance of the
animals are regularly analyzed and taken into account in animal health management. The
requirements for consumer, animal and environmental protection are considered.

In recent years increasing quality and safety aspects have come to the fore. EU legislation
has led to a series of changes in the national legal framework. Both the extent of the extended
product liability on primary agricultural production (Directive 1999/34/EC) and the so-called
"stable to table approach” (so-called Basic Regulation) in this context are of particular
importance. The combination of "stable to table™ approach and the "Extended Product
Responsibility"” requires quality assurance systems for farms. Other EU regulations, such as
the so-called "EU hygiene package" and the “cross-compliance™ provisions are added.

Simple forms of herd health management consider mainly the milk yield, milk
composition (urea, protein, fat, fat-protein ratio, cell number), fertility and herd health. On-
farm analyzes, i.e. rapid tests, are not new, but currently popular. Advanced are new methods
that continuously measure metabolites in milk, such as ketone bodies, GGT or progesterone.

By computer programs can measured electronically complete information about feeding,
housing, health and performance of cows on farms of all sizes, e.g. with Herde-W/ZMS (dsp
agrosoft), the food ration, feed consumption, milk yield, milk composition, milk quality, body
condition, reproductive performance, lactation analysis, metabolic analysis, clinical analyses,
climate data, morbidity, veterinary treatments, epidemics examinations, culling rate,
productive life and economic results. It allows the veterinarian to check, the process and
effectiveness for both the herd and for individual animals. Subclinical changes are reported in
the sense of an early warning system. Herd health program does not only works by PC,
elementary are the clinical and laboratory monitoring with numerous scores.

During WBC in Lisbon NORDHUISEN et al. (2012) emphasized the sustainability in
cattle production. The concept comprises four major components: economics; ecology;
society; and ethics, which have to be mutually considered in a well-balanced manner. The
sustainability concept must be considered at three coherent levels: the structural, technological
and managerial levels. The managerial level regards quality control and quality assurance
throughout the chain, regarding pest and disease management, nutrient, waste and water
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management, animal welfare, animal health, animal nutrition, and animal genetics.
Optimization of managerial domains can strongly contribute to the sustainability of the dairy
farm. Better cattle health and welfare contributes to use of production factors, and to financial

and socio-economic profit.
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BUGS ON THE MOVE: TRANSPORT OF ANIMALS ACROSS EUROPE
AND ASSOCIATED RISKS FOR PARASITIC DISEASES

Laura Kramer
University of Parma Veterinary School, Italy
laurahelen.kramer@unipr.it

Increased movement of both large and small animals across Europe is an important risk
factor for introducing parasites and parasitic diseases into previously unaffected geographical
areas. Not only this, but changes in climate and the development of ideal conditions for vector
establishment and spread can also explain how certain vector-borne diseases have recently
been introduced into northern European countries.

In companion animals, this is particularly important for several vector-borne diseases
(Dirofilaria sp, Leishmania infantum, tick-borne pathogens (TBPs)) and several ectoparasites
(for example, Rhipicephalus sangineous). Indeed, several studies carried out recently have
reported that as much as 30% of dogs travelling from countries endemic for Ehrlichia canis,
Babesia sp and Leishmania infantum can introduce these pathogens into new areas. Even
though current legislation of many northern European countries requires that dogs and cats
must receive acaricide treatment 24 - 48 hours before entering non-endemic areas,
Rhipicephalus sanguineus has tended to move north France, in Belgium, Germany and The
Netherlands) from its previously Mediterranean distribution, probably being transported on
dogs. Numerous imported cases of Dirofilaria immitis and D. repens have been reported in
northern Europe and, more recently, several autochtonous cases have been confirmed in
Switzerland, Germany and the Netherlands.

Movement of large animals, especially cattle, is strongly regulated for infectious diseases,
but less attention has been paid to parasites, with the exception of those that are agents of
zoonotic diseases, for which meat inspection legislation exists. Recent outbreaks of psoroptic
mange in cattle and sheep in Great Britain emphasize the need for greater control of
ectoparasitic infection. Following the introduction of two, infected Belgian Blue cattle from
Belgium in 2006 and a further two in 2008, there have now been outbreaks of the disease in
over 25 farms in Wales and the disease is spreading. 144 suspect outbreaks of sheep scab have
been reported in Scotland following the introduction of infected sheep from Ireland. Of even
greater concern is the fact that preventive measures, such as administration of macrocyclic
lactones before importation are proving to ineffective.

Veterinarians and national veterinary authorities must face new challenges in the
diagnosis, treatment and control of these emerging or re-emerging parasites.

206


mailto:laurahelen.kramer@unipr.it

BIOETIKA. ETIKA VETERINARMEDICINA

BIOETHICS. ETHICS IN VETERINARY MEDICINE

Signe MeZinska

Latvijas Universitates Biologijas fakultate, Bioctikas un biodro$ibas centrs, Latvija

The Centre for Bioethics and Biosafety, Faculty of Biology, University of Latvia, Latvia
signe.mezinska@lu.lv

IEVADS

Veterinarmedicinas &tika ir plasa praktiskas @&tikas joma, kas ietver dzivnieku &tiku
profesionalo &tiku un biznesa &tiku, un, ka uzsveérts Eiropas Labas veterinaras prakses
kodeksa, taja ir vairaki problému loki: veterinararsts un dzivnieki, klienti, profesija,
sabiedribas veseliba, apkartgja vide un medicinas produkti (Code of Good Veterinary
Practice, 2002). Konferences referata merkis ir analizét aktualakas problémas
veterinarmedicinas &tika.

MATERIALS UN METODIKA
Konferences referats ir balstits uz jaunakas teorétiskas literatiiras un pétijjumu sekundaro
analizi.!

REZULTATI UN DISKUSIJA

Eiropa Sobrid turpinas aktivas diskusijas par dzivnieku tiesibu un labklajibas
jautajumiem, un veterinararsti ir tiesi iesaistiti Sajas diskusijas, 1pasi tadel, ka vienlaikus ir
atbildigi pret vairakam iesaistitajam pusém. IpaSa uzmaniba tiek pievérsta taisniguma
principam cilvéku attiecibas ar dzivniekiem un veterinararstu lomai dzivnieku labklajibas
nodros§inasana.

Nozimiga téma ir saistiba starp dzivnieku un vides €tiku, uzdodot jautdjumus par to,
kadas sekas uz cilvéku un dzivnieku attiecibam rada nepiecieSamiba péc partikas un
intensivas lauksaimniecibas attistiSana. Ar vides €tiku saistito jautajumu grupa ietilpst ari
atbildigas antibiotiku lietoSanas problémas, kuru risinaSanai Sobrid Eiropa ir uzsaktas vairakas
informativi izglitojoSas kampanas.

Aktivi analizétas tiek &tiskas dilemmas par konfliktiem pienakumos pret dzivnieku,
klientu, kolegiem un sabiedribu. Sada veida dilemmas veido klientu nespéja samaksat par
veterinararsta pakalpojumiem; konkrétas klientu prasibas, kas ir pretruna ar veterinararsta
tikas principiem; iesp&jamie vardarbibas gadijumi utt. Eiropa Sobrid 1pasi tiek aktualizéti
jautajumi par intereSu konfliktiem, kas rodas veterinararstu un farmacijas industrijas
attiecibas. Sis problémas novérsanai virkne augstakas izglitibas iestazu ir izstradajusas Tpasas
ricibpolitikas pasniedz€ju un studentu attiecibu reguléSanai ar farmacijas industriju.

Bitiskus izaicindjumus veterinarmedicinas &tikai tuvakaja nakotn€ var€tu radit
biotehnologiju attisttba. P&dgja laika bio&tika notiek plaSas diskusijas par dzivnieku
genétiskas modificéSanas  &tiskajiem aspektiem. Genétiski modificéti tiek gan
lauksaimnieciba, gan laboratorijas dzivnieki, gan majdzivnieki. Ipasi daudz &tisku problému
tiek minéts saistiba ar majdzivnieku genétisko modifikaciju, kurai ir patérétaju kultara balstiti
merki. Sobrid pasaulé ir iesp&jams iegadaties vairakus gengtiski modificétu majdzivnieku
veidus, pieméram, fluoresc€josas akvarija zivtinas (GloFish™), kas tiek tirgotas ASV un ir

! Analize veikta ESF projekta “Kapacitates stiprina§ana starpnozaru p&tijumos biodro§iba”
(Nr.2009/0224/1DP/1.1.1.2.0/09/APIA/VIAA/055) ietvaros
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regulari méginajumi tas nelegali ievest arT Eiropa. Tapat ir zinami pieméri par majdzivnieku
klongSanu. Tas rada virkni &tisku jautajumu par cilvéku un dzivnieku attiecibam, ietekmi uz
vidi un pétniecibu. Lai gan Sobrid Eiropas bioctika $adu biotehnologiju pielietojumu ierobezo
piesardzibas princips, €tisko aspektu analize ir biitiska un nepiecieSama.

SECINAJUMI

1.

Sobrid Eiropa un pasaulé arvien nozimigaka loma veterinararstu izglitiba un talakizglitiba
tiek pieversta &tikai, tadel biitu nepiecieSams veicinat §1s jomas attistibu ar1 Latvija.

2. Batiski ir veicinat &tiski piepemamu konfliktu risinaSanu veterinararsta, klientu un kolégu
attiecibas, kur galvena loma ir profesionalajam asociacijam un izglitibas iestadém.

3. Eiropa Sobrid 1pasi aktualizéta tiek nepiecieSamiba izvairities no interesu konfliktiem
veterinararstu un farmacijas industrijas attiecibas.

4. Viens no aktualakajiem profesionalas &tikas un atbildibas jautajumiem, par kuru Sobrid
aktivi tiek diskutets Eiropa ir antibiotiku lietoSana vides &tikas konteksta.

5. Tuvakaja nakotné bitiskus izaicinagjumus veterinarmedicinas &tika varétu radit genétiski
modificétu dzivnieku veidoSana.
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SPECIALIZACIJA VETERINARMEDICINA

SPECIALIZATION IN VETERINARY MEDICINE

Janis Jeserévics
Veterinary Clinic AISTI, Finland
janis.jeserevics@aisti.nifo

Tapat ka citas specialitates, ar1 veterinarmedicina attistas, sekojot lidz zinatniskajiem
atklajumiem un tehnologiskajam progresam. Tas nenovérSami virza uz specialitates
saskel§anu sikakas nozarés. STs nozares ir ne tikai ta sauktie “lielie dzivnieki” un “mazie
dzivnieki”.

Augot pieprasijumam, aug ari piedavajums. Misdienu apstaklos veterinarmedicinas
izglitiba, kas aprobezojas ar augstskolas diploma sagpems$anu, nereti ir par maz, lai sniegtu
kvalitativu veterinaro palidzibu pacientam. NeapSaubami, katrs praktiz&joSais veterinararsts
turpina izglitoties péc augstskolas pabeigSanas. Profesionala literatiira ir visbiezak izmantota
izglitoSanas metode daudziem no mums, paral€li, protams, kvalifikacijas celSanas kursiem
u.c. saviesigiem pasakumiem. Tomeér, lai dzili orientétos kada no daudzajam misdienu
veterinarmedicinas nozarém, pastav koledzu sisteéma. Eiropa vairums So koledzu tika
izveidotas 80-os gados. Amerika tas notika agrak. Uz So dienu Eiropas Veterinaras
Specializacijas Padome (European Board of Veterinary Specialisation) ir atzinusi 23 dazadas
koledZas (saraksts zemak).

ECAR European College of Animal Reproduction

ECAWBM European College of Animal Welfare and Behavioural Medicine
ECBHM  European College of Bovine Health Management

ECEIM European College of Equine Internal Medicine

ECLAM  European College of Laboratory Animal Medicine

ECPHM  European College of Porcine Health Management

ECPVS European College of Poultry Veterinary Science

ECSRHM European College of Small Ruminant Health Management
ECVAA European College of Veterinary Anaesthesia and Analgesia
ECVCN  European College of Veterinary Comparative Nutrition
ECVCP  European College of Veterinary Clinical Pathology

ECVD European College of Veterinary Dermatology

ECVDI European College of Veterinary Diagnostic Imaging
ECVIM-CAEuropean College of Veterinary Internal Medicine - Companion Animals
ECVN European College of Veterinary Neurology

ECVO European College of Veterinary Ophthalmology

ECVP European College of Veterinary Pathologists

ECVPH  European College of Veterinary Public Health

ECVPT  European College of Veterinary Pharmacology and Toxicology
ECVS European College of Veterinary Surgery

ECZM European College of Zoological Medicine

EVDC European Veterinary Dentistry College

EVPC European Veterinary Parasitology College
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Eiropas veterinaras neirologijas koledza ir dibinata 1987. gada ar mérki popularizét
dzivnieku neirologijas nozari un sagatavot specialistus, kas sp€tu sniegt kvalificétu
neirologisko palidzibu pacientiem. Koledzai ir prezidents un valde, kura ietilpst izglitibas,
eksaminacijas, finanSu un revizijas komisijas. Prezidentu un valdi parvél reizi trijos gados
kongresa. Sikaka informacija par koledzu ir atrodama timeklIt www.ecvn.org .

Man ir bijis tas gods iziet cauri veterinaras neirologijas koledzas apmacibas programmai.
Lai klutu par kadas koledzas rezidentu, vispirms, ir japarvalda kada svesvaloda, vienmér ari
anglu valoda, jo pieejama literatiira un komunikacija ar koledzas strukttram ir anglu valoda.
ArT gala eksamens ir angliski. Talak, un, iesp&jams, visvieglakais, ir jaatrod briva rezidentiiras
vieta. Tadas tiek piedavatas interneta koledzu oficialajas lapas. Tacu te vienkarsas lietas ar1
beidzas. Pirmas gritibas sakas, kad ir japarliecina programmas vaditajs, ka tieSi tu esi tas
labakais kandidats. Parasti uz vienu brivu rezidentiiras vietu ir desmitiem kandidatu un
parrunas parasti ir vairakos etapos. Rekomendacijas no atzitiem specialistiem nozar€ ir loti
vertigas.

Lai izpilditu koledZas prasibas, parasti paiet vismaz 3 - 4 gadi vai visbiezak pat vairak.
Kas rezidentiiras laika ir visgriitakais? lesp&jams, nenorméta darba ned€la un publikaciju
rakstiSana. Es to nedaudz gribétu salidzinat ar dienestu armija, kad pirmaja vakara biju ierinda
ar pargjiem jauniesaucamajiem, serzants pazinoja: “kops Sodienas, turpmakos 2. gadus jums
nav tiesibu, bet ir tikai pienakumi”. Ne rezidentlira, ne armija nevienam misu valstl nav
obligata, tomé@r, lai ietu kopsoll ar citam Eiropas valsttim, mums noteikti Sie koledzu
programmas apguvusie specialisti ir nepiecieSami. Ne tikai lai praktiz€joSam veterinararstam
biitu kur nosttit sareZgitu pacientu, kura diagnostikai un arstéSanai nepiecieSamas specialas
zinaSanas, bet ari, un pat vél vairak, miasu Alma Mater, Veterinarmedicinas fakultatei,
studentu apmacibai.

Izmantojot So iesp&ju uzstaties tik lielas un svarigas auditorijas prieksa, veletos apelét pie
atbildigajam personam visos Iimenos, investét specialistu izglitoSana vispirms, un tikai péc
tam te€rét milzu naudas sarezgitas tehnikas iegadei. Ne jau masinas noteiks diagnozes, bet
cilveéki. Protams, reizém ar masinu palidzibu.
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MINIRESIST — A DANISH RESEARCH PROJECT AIMING TO
MINIMIZE ANTIBIOTIC RESISTANCE DEVELOPMENT IN PIGS

Peter Panduro Damborg

Department of Veterinary Disease Biology, Faculty of Health and Medical Sciences,
University of Copenhagen, Denmark

pedam@sund.ku.dk

The pig industry is often accused for overuse of antibiotics, which may select for
antibiotic resistance. Antibiotic resistance in bacteria from pigs and other food production
animals is of great public concern due to potential consequences for human health. In 2011, a
new research project was launched in Denmark aiming to investigate the influence of different
antibiotic treatment regimes on the efficacy of treatment, and on the development and spread
of resistant bacteria between pigs during the production cycle and at the time of slaughter. The
research consists of collaboration between veterinarians, microbiologists and epidemiologists,
and should ultimately lead to the development of a mathematical model for resistance
development associated with the use of antibiotics in pig production. This model combined
with obtained knowledge on clinical efficacy should be used to optimize antibiotic treatment
in pigs with minimum development of antibiotic resistance. Study setup, preliminary results
and expected outcomes will be presented at the conference.
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TICK-BORNE DISEASES IN DOGS IN LATVIA: ANAPLASMOSIS,
BORRELIOSIS AND BABESIOSIS

Inese Berzina, llze Matise
LUA, Faculty of Veterinary Medicine, Preclinical Institute, Latvia
Inese.Berzina@gmail.com

INTRODUCTION: Ticks in Latvia have been described to carry several pathogens including
Anaplasma phagocytophilum, Borrelia burgdorferi sensu lato (s. I.) genogroup and Babesia
species. This is the first study to investigate the prevalence of these pathogens in dogs in
Latvia and first description of atochtonous clinical tick-borne diseases.

Our aims were: 1) to determine Anaplasma phagocytophilum, Borrelia burgdorferi sensu lato,
Ehrlichia canis seroprevalence in dogs, 2) to determine if dogs in Latvia suffer from the
following tick-borne diseases: canine granulocytic anaplasmosis, Lyme borreliosis, canine
monocytic ehrlichiosis and babesiosis.

MATERIALS AND METHODS: Peripheral venous blood samples were collected from
three groups of dogs: 1) clinically healthy pet dogs (HD, n=400), 2) clinically healthy hunting
dogs (HHD, n=41) and 3) dogs with a clinical suspicion of anaplasmosis/borreliosis (SD,
n=29) and babesiosis (n=5). SNAP 4Dx test (IDEXX laboratoaries) was used to detect
antibodies against A. phagocytophilum, B. burgdorferi s.l. and E. canis in blood of all dogs.
Blood smears were evaluated microscopically for the presence of infectious agents. Clinical
diseases were proved based on the presence of typical clinical signs and hematological
abnormalities, presence of the infectious agent on the blood smear and by nested PCR.

RESULTS: Seroprevalence of A. phagocytophilum was 11.0% (44/400) in HD, 12.2% (5/41)
in HHD and 17.2% (5/29) in SD. Seroprevalence of B. burgdorferi s.l. was 2.7% (11/400) in
HD. B. burgdorferi s.l. antibodies were not detectedin HHD and SD groups. None of the dogs
had antibodies against E. canis. Clinial canine granulocytic anaplasmosis was diagnosed in
one dog with fever, thrombocytopenia, A. phagocytophilum morulae in the neutrophils and
positive nested PCR. Canine babesiosis caused by Babesia canis canis was diagnosed in 3
dogs with severe anemia and various other clinical signs. Diagnosis was confirmed by nested
PCR. Lyme borreliosis and canine monocytic ehrlichiosis were not diagnosed during the
period of this study.

CONCLUSIONS: We conclude that dogs in Latvia are exposed to A. phagocytophilum, B.
canis canis and B. burgdorferi s.I. and the former two pathogens have caused clinical
diseases.
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MODERNIZATION OF MEAT INSPECTION IN EU

Aivars Berzin$

Institute of Food Safety, Animal Health and Environment - “BIOR”, Latvia

LUA, Institute of Food and Environmental Hygiene, Faculty of Veterinary Medicine, Latvia
aivars.berzins@bior.gov.lv

First “risk-based” and legal fundamentals of meat inspection in Europe were established
in 1899 by von Ostertag. Later, during 1904-1906, President T. Roosvelt’s investigation of
Chicago meat packers led to the passage of the Meat Inspection Act of 1906, what established
legal basis for meat inspection in US. Since that methodology and approaches up to day have
not changed significantly.

The main aim of meat inspection is to assure consumers, producers and processors about
the safety and hygiene of meat. Public health hazards have to be checked within meat
inspection procedures and as much as possible controlled through all food chain, including
checks on live animals (ante-mortem inspection), carcass, offal, abattoirs, equipment,
personnel and transportation. Thus, more integrated approach to ensure meat safety is
essential. Meat inspection is important control part in the food chain to monitor various
animal diseases as well as welfare standards and their implementation at the abattoir.

Traditional practices in many countries involve sensory checks, including sight, touch
and incision to detect any presence of gross lesions, bruises or broken bones. However, these
are not always suitable for detecting food-borne pathogens such as Campylobacter,
Salmonella or pathogenic E. coli strains, or contamination by chemical substances such as
steroids or veterinary drug residues. Based on scientific knowledge and the needs from
industry, competent authorities and all the Member States, the European Commission decided
that meat inspection practices have to be modernised in the EU. Consequently, in May 2010,
European Food Safety Authority (EFSA) was asked for scientific advice on the possible
introduction of a risk-based approach to meat inspection, at all relevant stages of the meat
production chain. Recently, EFSA launched various projects for a risk assessment, data
monitoring of biological hazards, chemical contaminants, animal health and welfare to deliver
scientific opinions and reports for the domestic swine, poultry, cattle, domestic sheep and
goats, as well as farmed game and domestic solipeds. In 2011, EFSA made its first major
contribution by publishing its scientific opinion on the public health hazards covered by
inspection of swine meat, and the accompanying scientific report on harmonised
epidemiological indicators for this type of meat inspection. Moreover, it was concluded that
current inspection methods do not enable the early detection of the hazards and, do not
differentiate food safety aspects, prevention of animal diseases or occupational hazards. At
this stage, European Food Safety Authority (EFSA) has completed the first stage of work that
will provide the scientific basis for the modernisation of meat inspection across the EU and
what would enable risk managers to adapt meat inspection procedures to national
requirements.

REFERENCES

1. Buncic, S. Integrated Food Safety and Veterinary Public Health. CAB International,
Oxfordshire, UK. 2006; 380.

2. EFSA. Scientific Opinion on the public health hazards to be covered by inspection of meat.
EFSA Journal, 2011; 9 (10): 2351.
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TOXOPLASMA GONDII PLACE IN AWILDLIFE FOOD CHAIN
TOXOPLASMA GONDII VIETA SAVVALAS BARIBAS KEDE

Gunita Deksne

Institute of Food Safety, Animal Health and Environment - “BIOR”, Latvia
Institute of Systematic Biology, Daugavpils University, Latvia
gunita.deksne@bior.gov.lv

INTRODUCTION: Toxoplasma gondii is a successful protozoan parasite of domestic
animals, wildlife, and humans. Majority of infections are subclinical or asymptomatic and
these latent, chronic infections are beneficial for the parasite: while the host is unaware of
even ever acquiring the infection, the parasite stays dormant in the tissues of the host waiting
for the host to be eaten by another host. Animal hosts clearly outnumber human hosts living
on this planet and are more important for the spread and surviving of the parasite — Felids are
shedding the oocyst reservoir, migrating animals are introducing the parasite to new areas,
and prey animals are harboring the parasite in their tissues ready to infect the predators and
scavengers. A food chain is the sequence of who eats whom in a biological community (an
ecosystem) to obtain nutrition. Each food chain starts with primary consumer as herbivores. It
continues with omnivores or animals which eats herbivores and ends with a top predator and
animals with no natural enemies. The aim of the present study was to establish T. gondii place
and its role in a wildlife food chain using data from previously studies.

MATERIAL AD METHODS: The seroprevalence data of T. gondii specific antibodies in
different animals were used to establish T. gondii place in the wildlife food chain. Samples of
cats, foxes, raccoon dogs, and wild boars were analyzed with a modified indirect ELISA. In
the present ELISA, a protein extraction of T. gondii RH strain tachyzoites as the antigen, and
whole molecule peroxidase-conjugated rabbit anti- specific species IgG as the secondary
antibody were used. A positive cut-off was established from the mean OD values of negative
reference samples. Plates were read at 450 nm using an ELISA reader.

RESULTS: Infection of the protozoan parasite T. gondii is widely prevalent in domestic and wild
animals in Latvia which leads to idea that T. gondii is prevalent in all stages of food chain.
Humans are usually nothing but a dead end host for T. gondii and it includes in the end stage
of food chain as a predator with no natural enemies. Also in this top predator group from
Latvian wild animals could be included red foxes. The T. gondii seroprevalence in red foxes
was comparably high (29.7%). But the assumption that in the higher stages of food chain also
the T. gondii seroprevalence should be higher is disproved. In wild boars, which is omnivores
and can be included in the lower food chain stage, seroprevalence of T. gondii was similar as
for red foxes (33.2%). However in raccoon dogs, from the same stage as wild boars, T. gondii
seropreavalence was notably lower that for red foxes. Although domestic cats should be
included in the latest stage, seroprevalence of T. gondii was significantly higher (51.6%) than
in other of previously mentioned animals. There is a lack of T. gondii studies in rodents as
animals from the very starting food chain stage.

CONCLUSION: Toxoplasma gondii is prevalent in all studied animals. However its
seroprevalence doesn’t depend from the level of food chain but the animal host diet.
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METABOLIC AND REPRODUCTIVE DISEASES AS HEALTH
PROBLEMS

Manfred Farll
Large Animal Clinic for Internal Medicine, Faculty of Veterinary Medicine, University of Leipzig
mfuerll@rz.uni-leipzig.de

INTRODUCTION: The fertility is decreasing in dairy cows with increasing milk yield. This
is both genotypically as well as phenotypically related. The phenotypic part can be
specifically influenced positively. This applies especially the optimal animal husbandry,
feeding and protection against infection diseases.

ETIOLOGY OF INFERTILITY: The main metabolic causes of infertility are:

e increased lipolysis and energy supply peripartal and in early lactation in association with
obesity or poor quality food,;

e increased concentrations of urea (protein over supply / energy under supply);
metabolic alkalization, faulty mineral supply;

e inadequate trace element, vitamin respectively antioxidants supply. These disorders are
potentiated by poor cow comfort (climate, barnstable deficiencies). The disturbances in
energy metabolism induce the hypothalamic-pituitary insufficient LH-secretion with
dysregulation of the sexual cycle including cyst formation.

METABOLIC BACK GROUND OF FERTILITY PROBLEMS: Reproductively cows
have :

1) agenerally lower back fat thickness (18 - 25 mm),

2) less birth stress with lower haptoglobin, lactate, pulse, respiratory rate,

3) higher insulin concentrations before parturition and lower insulin resistance (RQUCKI),
4) tend to have lower estradiol concentrations,

5) increased leukocytes and lower alkaline phosphatase.

LABORATORY DIAGNOSIS: The best informations provide subclinical following time-

dependent parameters:

1) 2 -1 week before parturition (w a.p.): free fatty acids (FFA), glucose, insulin, IGF-1,
Creatine kinase (CK) and cholesterol;

2) 2 -5 days after parturition (w p.p.): FFA, BHB (ketone bodies), bilirubin, calcium, CK,
K, cholesterol and leukocytes;

3) in early lactation 3 - 8 w p.p.: in blood BHB, FFA and urea, in urine Na, K, inorganic
phosphate and net acid base excretion (NABE);

4) 1 -4 times per year: [3-carotene in the blood and trace elements (Se, Cu, Mn) in the blood
or hair. Later studies, e.g. currently repeated unsuccessful inseminations are not
productive.

RESULTS OF METABOLIC CONTROLS IN 20 YEARS: Following metabolic
abnormalities were found during metabolic controls in the last 20 years: BHB (> 0.62 mmol/l)
50 -66% in 1, 2 - 8. and >8 w p.p., FFA 40-66% (>150 pmol/l) a.p. and (> 620 pmol/l) 1 w
pp, bilirubin (>5.3 pmol/l) 40 - 66% w 1 p.p., Cholesterol (<2 mmol/l) 20 - 50% a.p. and 1 w
p.p., CK (>150 U/I) 20-60% 1, 2 - 8 and > 8 w p.p., AST (>80 U/L) 20 -60% 1, 2 - 8. and > 8
w p.p., Urea (>5 mmol/l) 20 - 50% 1 and 2-8 w p.p., 50 - 75% > 8 w p.p., B-Carotin (<4 g/l)
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33.6%, Se (<40 mg/l) 34.6%, Cu (<8 umol/l) 24.8%. These findings emphasizes the need for
increased energy supply peripartal, to optimal protein supply, but also the 3-carotene, Se and
Cu-supply as needed to better fertility and longer productive life.

PROPHYLAXIS: By the time of parturition optimum conditioning, reduction of all birth
stressors and reduce postpartum lipolysis through optimal energy intake is achieved improved
fertility. Other important factors are the correct transit feeding, the controlled calving in
calving boxes, reliable estrus controls and optimal insemination management. In cow comfort
are no compromises allowed.
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PRNP GENOTYPE PREVALENCE IN LATVIAN DARKHEADED
SHEEP BREED

Kristine Grave, Rita Granta

Partikas Drosibas, Dzivnieku Veselibas un Vides Zinatniskais Instituts ,,BIOR”, Latvija
Institute of Food Safety, Animal Health and Environment - ,,BIOR”, Latvia
kristine.grave@bior.gov.lv

INTRODUCTION: Scrapie is fatal neurodegenerative sheep and goat disease, belonging to
the group of transmissible spongiform encephalophaties (TSE). Cause of scrapie is infectious
cellular protein isoform, originally encoded by PRNP gene. When connection between PRNP
gene and susceptibility to disease was discovered, European Commission established special
breeding programs aiming to eliminate scrapie-susceptible genotypes from sheep herds. Main
sheep breed in Latvia is Latvian darkheaded (LD); and currently there is a lack of information
about level of susceptibility of this sheep breed both to classical and recently discovered
atypical scrapie strains. This work was carried out in order to investigate diversity of PRNP
genotypes and evaluate susceptibility level to scrapie in Latvian Darkheaded breed (LD)
sheep.

MATERIALS AND METHODS: Blood samples (n = 645) collected from randomly
selected healthy LD sheep during annual state genotyping programmes from 2004 to 2011
were used in this study. Samples obtained in 2004 to 2007 were analysed for polymorphisms
in PRNP codons 136, 154 and 171 using ASO probe assay. In 2008 standard method was
changed to direct sequencing of part of PRNP gene including codons 136, 141, 154 and 171.
In order to determine SNPs in desired codons, obtained sequences were compared with ovine
PRNP gene wild type genotype (GeneBank accession No. AJ000739.1).

RESULTS: In total, regarding codons 136, 154 and 171, eight genotype variations were
observed. Among them prevailing are ARR/ARQ (49.2%), wild-type ARQ/ARQ (23.9%) and
ARR/ARR (14.7%). As for all four codons of ovine PRNP 13 different genotypes were found
and three dominant genotypes were observed: ALRR/ALRQ (41.82%), ALRQ/ALRQ
(23.9%) and ALRR/ALRR (21.7%). In turn, genotypes, most susceptible to classical and
atypical scrapie are found to be in comparatively low frequencies; 4.3% for classical scrapie
and 2.83% for atypical scrapie.

CONCLUSIONS:

Estimated level of susceptibility of Latvian Darkheaded sheep breed to classical and
atypical (Nor98) scrapie strains are low;

Taking into account total level of resistance of predominant Latvian sheep breed, Latvia
would benefit economically by helping to establish a fully scrapie resistant breed.
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MORPHOLOGICAL INVESTIGATION OF PELVIC SYMPHYSIS IN
ESTONIAN HOLSTEIN-FRIESIAN CATTLE

Piret Hussar?!, Mari Padari?, Mihkel Jalakas®, Tonu Jarveots?

1 Department of Embryology and Histlogy, Institute of Anatomy, University of Tartu, Estonia
2 Department of Morphology, Institute of Veterinary Medicine and Animal Sciences, Estonian
University of Life Sciences, Estonia

3 Department of Reproductive Biology, Institute of Veterinary Medicine and Animal Sciences,
Estonian University of Life Sciences, Estonia

piret.hussar@ut.ee

INTRODUCTION: Knowledges on morphological changes in cattle pelvic symphysis during
gestation and obstetrics gives us valuable information about the age of optimal primary
calving of cows. The aim of the study was to carry out histological, histochemical and
immunohistochemical investigation of pelvic symphysis in Estonian Holstein-Friesian’s
(EHF) cattle.

MATERIAL AND METHODS: Material from cranial part of pubic bone, pubo-ischiadic
junction, symphyseal eminence and body of the interischiadic bone was taken for histological,
histochemical and immunohistochemical investigation from EHF cows divided into three age
groups: calves, in-calfed and after-calved EHF’s.

RESULTS: In all age groups the cranial part of pubic bone consisted of hyaline cartilage. In
pubo-ischiadic junction of in-calfed cattle with gestation of 4-5 months and in after-calved
cattle group osseous tissue and hyaline cartilage were noted, meanwhile in in-calfed cattle
with gestation of 7,5 months and in calves in the region fibrous cartilage and connective tissue
proper prevalated. In symphyseal eminence of calves connective tissue proper and cartilage
were noted; in all other groups a lot of osseous tissue was present. The region of interischiadic
bone of calves consisted of a lots of connective tissue proper and fibrous cartilage, in in-calfed
and after-calved EHF’s in the region hyaline type of cartilage and osseous tissue prevalated.

CONCLUSIONS: Histological, histochemical and immunohistochemical study proved that

the main morphological changes in the pelvic symphysis of adult EHF kines occur during the
second-half of gestation in the pubo-ischiadic junction.
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ELECTRONMICROSCOPIC STUDY OF POST-TRAUMATIC BONE
REPAIR

Piret Hussar®, Ulo Hussar, Tetsuji Sato?, Kouji Inoue?

IDepartment of Embryology and Histology, Institute of Anatomy, University of Tartu, Estonia
“Department of Anatomy , Tsurumi University School of Dental Medicine, Yokohama, Japan
piret.hussar@ut.ee

INTRODUCTION: Although bone histology, histomorphometry and immunohistochemistry
studies have yielded a great deal of new information on the bone fracture repair, there are still
gaps in knowledges of resorptive and formative processes in post-traumatic bone repair. The
aim of the study was the comparative electronmicroscopic investigation of bone repair after
internal fracture, osteotomy and bicortical perforation of tibia.

MATERIAL AND METHODS: The investigation was performed on 72 male Wistar rats
(200-220 g) subdivided in the cases of osteotomy and perforation into control, training
(swimming) and immobilization subgroups. Bone repair was observed during the first post-
traumatic weeks.

RESULTS: Indirect ossification after internal fracture; primary periosteal, secondary
endosteal ossification after osteotomy and primary endosteal, secondary periosteal ossification
after perforation were noticed.

CONCLUSIONS: Although the bone repair in general had similar repair stages in all groups,
the repair process was dependent on the mode and degree of injury thus being different in the
experimental groups. The results of the electronmicroscopic study on the bone repair
confirmed our previous reports on similar post-traumatic bone repair studies where basically
routine histology, histomorphometry and immunohistochemistry were used.
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SURVEILLANCE OF AVIAN INFLUENZA VIRUSES IN WILD
WATERBIRDS IN LATVIA, 2006-2011

Oskars Kei§s'?, Janis Viksne?, Rita Granta®, Kristine Grave®, Edvins OlSevskis®, Mara
Janaus?, Aivars Bérzil,léz’3

YInstitute of Biology, University of Latvia, Latvia

LUA, Faculty of Veterinary Medicine, Latvia

3Institute of Food Safety, Animal Health and Environment — ,,.BIOR”, Latvia
Oskars.Keiss@llu.lv

A total of 2500 waterbirds of three orders — Charadriiformes, Anseriformes and
Gruiformes were sampled by cloacal and oropharyngeal swabs in Latvia during the period of
6 years (2006-2011). The sampling was carried out during the breeding period at the Lake
Engure and Lake Kanieris, as well as in small ponds, where artificial nest-sites for Mallard
Anas platyrhynchos have been erected. Moreover, game birds (ducks Anatidae and coot
Fulica atra) were sampled by surveying the hunter’s bag at the opening of the hunting season
in mid-August every year at the coastal Lakes Babite, Engure and Liepaja, as well as at the
inland Lake Lubans and small ponds.

RNA was isolated from collected swabs and tested by using real-time reverse
transcriptase polymerase chain reaction (RRT-PCR) targeting avian influenza A type matrix
(M) gene and highly pathogenic Al subtypes H5, H7 and N1.

No highly pathogenic avian influenza viruses were identified, however 15% of sampled
birds were avian influenza type A matrix gene positive.

Although low pathogenic avian influenza viruses are present in Latvian wild waterfoul,
their occurance is relatively low. Furthermore, the research have to focus on Al subtype
identification of positive samples using direct sequencing of Al virus cleavage site H(0).
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AR VAKCINACIJU SAISTITO SARKOMU PROGNOSTIKA
KAKIEM LATVIJA

PROGNOSIS OF FELINE VACCINE-ASSOCIATED SARCOMA IN
LATVIA

Linda Kokorevica, Ilze Matise — Van Houtana

LLU, Veterinarmedicinas fakultate, Prekliniskais institats, Latvija
LUA, Faculty of Veterinary Medicine, Preclinical Institute, Latvia
linda.kokorevica@gmail.com

IEVADS: Ar vakcinaciju saistita sarkoma ir laundabigs, agresivs audzgjs, kas attistas
trakumsergas un kaku leikémijas virusa vakcinu injekcijas vieta — zemada un muskulos, un ko
regulari histologiski diagnosticé kakiem Latvija.

MATERIALS UN METODIKA: 2011.gada janvari iesakts prospektivs pétfjums, ar mérki
noskaidrot ar vakcinaciju saistito sarkomu prognostiku Latvija. P&tijuma iesaistiti 8 kaki,
kuriem audzgjs histologiski diagnosticéts lidz 2012.gada julijam. Prognostiku raksturojoSie
faktori — recidiva izveido$anas un dzivnieku izdzivo$anas laiks — noteikti péc Kaplan-Meier
statistiska noveértéjuma principa.

REZULTATI: Visiem pétijuma izmantotajiem kakiem audzgja kirurgiska rezekcija veikta
nepilnigi, t.i., histologiskas izmekléSanas laika audzgja $Gnas novérotas mazak ka 1 mm no
kirurgiskas robezas. Pieciem no 8 (63%) pétijuma izmantotajiem kakiem noveérots recidivs,
medianais recidiva izveides laiks péc audzgja rezekcijas bija 60 dienas (no 42 lidz 310). Divi
no kakiem — eitaniz€ti audzgja recidivu dél, vid€jais izdzivoSanas laiks bija 388 + 46.0 dienas.
No audzgja brivi vienu ménesi péc kirurgijas bija 8/8 (100%) pacientiem, divus me&nesus — 5/8
(63%), tris meéneSus — 4/7 (57%), bet devinus méneSus — 2/5 (40%) pacientiem. No audzgja
brivais periods kakiem, kas pétijuma izsekoti ilgak par 6 méneSiem, ir 217+139.7 dienas.
Atkartota kirurgija veikta 3 kakiem, viens no tiem vairak ka 9 méneSus ir no audzg&ja brivs,
tacu citam kakim audzgja recidivs novérots jau 1 ménesi péc atkartotas kirurgijas.

SECINAJUMI: Lidzigi pétijumu rezultatiem citas valstis, ari Latvija ar vakcinaciju saistitai
sarkomai raksturiga augsta recidivitate (63%), kas var€tu biit saistita ar audz€ja nepilnigu
kirurgisku rezekciju un audzgja laundabigo gaitu. P&tjjuma iesaistito dzivnieku skaits nav
pietiekami liels, lai izdarTtu statistiski pamatotus secinajumus attieciba uz izdzivosanas laiku.
Nav ari iesp&jams novertét kirurgisko robezu plasuma ietekmi uz recidiva izveidoSanas un
dzivnieka izdzivoSanas laiku, jo visu audz€ju rezekcija veikta nepilnigi. Lai iegiitu datus par
kirurgisko robezu plasuma ietekmi uz audzgja prognostiku, ieteicams audzgja rezekciju veikt
ar iesp&jami plasam robezam un kamér tas ir neliels.

222



VECTOR-BORNE DISEASES IN DOGS AND CATS: CASE REPORTS
IN CLINICAL PARASITOLOGY

Laura Kramer
University of Parma Veterinary School, Italy
laurahelen.kramer@unipr.it

Canine and feline vector-borne diseases (VBDs) are caused by a wide range of pathogens,
including viruses, bacteria, protozoa, and helminths. Whereas the distribution, clinical signs
and risk factors in the dog are well known for many of these pathogens, the same cannot be
said for the cat. While VBDs in cats will be briefly discussed, here the author presents three
case reports of vector-borne diseases in the dog, with emphasis on novel therapeutic
strategies.

Case 1. Leishmaniosis cured with intravenous Glucantime®

A seven year-old German Shepherd stray presented with severe clinical signs associated
with canine leishmaniosis (CL), including weight loss, squamous dermatitis, uveitis,
onicogryphosis and epistaxis. Blood work up revealed anemia, hypergammoglobinemia and
kidney disease. Intravenous (iv) administration of 100 mg/kg of N-metilglucamin antimoniate
(Glucantime®) lead to complete resolution of clinical signs. This drug is usually administered
subcutaneously, but the severity of disease in the present case required a rapid decrease of
parasite load achieved only through iv therapy.

Case 2. Heartworm disease (Dirofilaria immitis) cured with a combination of doxycycline
(Ronoxan®) and ivermectin (Cardiotek Plus®).

A three year-old Irish Setter presented with lethargy and cough of approximately two
months duration. The dog was positive for circulating microfilariae and antigens of
Dirofilaria immitis. Cardiac ultrasound showed nematodes in the right pulmonary artery and
thoracic radiographs showed a typical interstitial and perivascular inflammatory pattern. The
dog was treated for 1 month with 10 mg/kg sid of doxycycline together with 6 months of
ivermectin at 6ug/kg every 15 days. The dog was completely cured by 10 months. The only
registered adulticide therapy for heartworm diseases is melarsomine dyhydrochloride
(Immiticide®), but it can cause severe pulmonary thromboembolism. The present treatment
regime was well tolerated, safe and effective.

Case 3. Sub-cutaneous dirofilariasis (Dirofilaria repens) treated with non-invasive
surgical removal of the worm.

A four year-old cross breed dog was presented with several subcutaneous nodules on the
trunk of nine months duration. Ultrasound revealed the presence of Dirofilaria repens. Using
fine needle aspiration, all adult nematodes were removed from the masses, leading to
complete cure. There is currently no registered adulticide therapy for D. repens and this mini-
invasive procedure may represent a valid alternative to surgical removal of the mass.
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UDDER HEALTH MANAGEMENT IN THE DRY PERIOD

Volker Kromker
University of Applied Sciences and Arts, Hannover
volker.kroemker@hs-hannover.de

Among dairy herd production disorders, mastitis is responsible for the largest disease-
related economic losses for being wide-spread (Volling et al. 2005; Halasa et al. 2009). In
addition, the largest share of antibiotic consumption on a farm is due to this infection. As any
other infection, mastitis occurs when pathogens encounter cows with an impaired
homoeostasis (state of physiological equilibrium). Routinely, the pathogens enter the udder by
the teat canal and colonize different portions of the parenchyma. Since there are many
different pathogens capable of producing an infection and many ways to achieve this impaired
homoeostasis, the mastitis situation varies greatly among farms. Thus, mastitis is a factor
diseases, i.e., not only the presence of mastitis pathogens is necessary for the onset of the
infection, but also a lot of other factors are essential for the development of the disease. All
this shows that in order to mitigate a mastitis problem, herd-individual approaches are
mandatory.

The treatment of udder infections — regardless the kind of the therapeutic used — is
understood as a mere support for the self-cure. This means that in those phases in a cow’s life
which are characterized by a relatively low immune status, the success to cure from mastitis
even with treatment is improbable. To give an example, it was observed that the highest cure
rates (up to 90%; self-cure and cure by treatment likewise) occurred during the dry period.
Simultaneously the first and the last week of the dry period are special risk phases for new
infections.

Existing infections and subclinical mastitis cases can be cured, but new infections can
appear which are of great importance for clinical mastitis in the following lactation. This
contribution deals with a systematic approach to identify the herd situation and to choose the
right concept of preventive and therapeutic measures.

In dairy farms with mastitis problems due to cow-associated pathogens (S. aureus, Sc.
agalactiae), the risk for new infections is reduced massively when the individual milking
process stops. Here the dry period serves as a time of cure. Dairy farms with mastitis cases
due to Sc. uberis or coliforms/E. coli see very often an increase of new infections when the
cows are in the dry period. There are typically two periods of high new infection in the dry
period — at the beginning and at the end. Dry cow antibiotics are able to reduce new infection
risks at the beginning but mostly they are not able to reduce mastitis risks at the end of the dry
period. Here the use of internal teat sealers can be useful. To identify the problem on herd
level there is a need to know the most prevalent mastitis organisms on herd level and to check
the data of the milk recording. By comparing the latest cow individual somatic cell count
before dry-off and after calving on single animal level it is easy to calculate the cure rate (%
of cows which had a somatic cell count (SCC) at dry off > 100,000 cells/ml and a SCC after
calving < 100,000 cells/ml from all cows with SCC at dry off > 100,000 cells/ml) and the new
infection rate in the dry period (% of cows which had a somatic cell count (SCC) at dry off <
100,000 cells/ml and a SCC after calving > 100,000 cells/ml from all cows with SCC at dry
off < 100,000 cells/ml). Typical risk factors for a low cure rate in the dry period are e.g. too
many uncurable cows in the herd, no or no optimal antibiotic dry cow treatment, a high new
infection rate in the dry period. Typical risk factors for a high new infection rate in the dry
period are bad hygienic conditions in the barn, high animal density, high milk yield at dry-off,
no internal teat sealer.
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Based on these key figures the veterinarian is able to recommend the most effective
strategy to improve udder health in the dry period.

225



EVALUATION OF CARDIAC OUTPUT BY USING MODIFIED
SIMSON (2D) VERSUS TEICHOLZ (M-mode) ECHOCARDIOGRAPHY
METHODS IN DOGS

Dana Laizane, Ilmars Duritis
LUA, Faculty of Veterinary Medicine, Latvia
dana.laizane@gmail.com

INTRODUCTION: An accurate assessment of left ventricular (LV) systolic function is of
central importance to the diagnosis and management of heart disease. Currently two
echocardiography methods are most often used for the assessment of ventricular function in
veterinary medicine — Teicholz and modified Simpson’s method of discs (SMOD). Teicholz
method uses M-mode echocardiographic measurements for calculation of left ventricular
volumes and cardiac output. The Teicholz formulas for systolic and diastolic volumes are
widely used, as they calculate LV volume using only LV dimension, but its accuracy depends
on the accuracy of geometric assumptions about LV shape that may assess geometric changes
occurring in diseases such as Dilated Cardiomyopathy (DCM) less accurately. Accordingly,
the American Society of Echocardiography (ASE) recommends not to use linear
measurements to calculate LV volumes and EF for clinic practice. The most commonly used
2D measurement for volume measurements in human beings is the biplane Simpson’s method
of discs (SMOD), currently the recommended method of choice according to the ASE. Using
SMOD heart volume is measured as the summation of parallel cylinders, whose diameters are
derived from endocardial border tracing performed on 1 or 2 orthogonal LV apical views. The
objective of this study is to compare technical aspects of these two methods on dogs of
different breeds and varying body sizes.

MATERIALS AND METHODS: 10 clinically healthy adult dogs of different breeds and
sizes were examined. Echocardiography was performed on manually restrained dogs in right
lateral positions using Phillips HD11 ultrasound system equipped with 5.0/8.0 and 2.0/4.0
MHz probes with simultaneous ECG recording by the ultrasound machine. All valves were
examined by color-Doppler and velocities over the aortic and pulmonary valves were
measured by continuous wave Doppler examinations to exclude congenital or acquired
cardiac disease. For Teicholz method, M-mode measurements were obtained from the right
parasternal short-axis view from the left LV short-axis slice just basal to the papillary muscle
tips at end-diastole and end-systole. SMOD measurements were done on the right parasternal
long-axis 4-chamber view. Frame-by-frame analysis was performed, with selection of end
diastolic frames (corresponding to onset of QRS, i.e., at the time of mitral valve closure) and
end-systolic frames (corresponding to the last frame before mitral valve opening). The LV
area was measured by tracing the endocardial border on each selected image. All
measurements were repeated three times and mean values were calculated. LV volumes and
CO (I/min) were then automatically calculated by the ultrasound machine. SMOD and
Teicholz derived CO volumes were indexed to BW (I/min/kg). Statistical analysis was
performed using SPSS 20.0 computer software.

RESULTS: The present study showed that there was no significant difference between the
measurement of cardiac output (CO) obtained by SMOD and Teicholz (P>0.05). SMOD is a
more time consuming method than Teicholz. For 2D LV volume measurements it is important
to optimize the right parasternal long-axis 4 chamber view in order to include the anatomical
LV apex, which occasionally might be technically challenging. There are two main factors
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that can influence image quality — the experience of echocardiographer and the conformation
of the canine thorax. M-mode measurements for Teicholz method are technically less

demanding even for a less experienced echocardiographer on dogs of varying breeds and
sizes.

CONCLUSIONS: This study shows that both methods - SMOD and Teicholz can be used for
noninvasive measurement of cardiac output in dogs. Teicholz method for evaluation of this
parameter is more convenient and easier to perform in practice.
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ZIRGA KAJU STAVOTNES UN TO IETEKME UZ DARBA KVALITATI

LEG CONFORMATION IN HORSES AND ITS IMPACT ON THE
PERFORMANCE QUALITY

Nauris Laizans

LLU, Veterinarmedicinas fakultate, Latvija
LUA, Faculty of Veterinary Medicine, Latvia
nauris.laizans@gmail.com

Konformacija jeb uzbiive attiecas uz zirga fizisko izskatu un argjo kontiiru, ko
galvenokart nosaka skelets un muskulatiira. Nepastav viens zirga uzbuves standarts, jo
vadlinijas atskirsies starp zirgu tipiem, Skirném, un paredzeto izmantosanas veidu. Tadel zirga
uzbiive ir javerte saistiba ar zirga funkciju. Zirga kajas ir tikai dala no visa kermena. Ne
vienmér slikta uzbuve izraisa zirga klibumu - slikta uzbiive nav klibums, bet gan bridinajuma
zime. Laba zirga uzbiive nav sinonims vardam labi panakumi.

Zirga speks, atrums un izturiba ir atkarigi no kaju attistibas, tapéc, vertgjot eksterjeru,
kajam tiek pievérsta ipaSa uzmaniba. Kaju funkcija ir divéjada: pirmkart, kajas darbojas
pasivi, zirgam stavot miera- tas atbalsta un notur kermeni pacelta stavoklt; otrkart, kajas
darbojas aktivi, parvietojot kermeni un uztverot triecienu pret zemi, kas rodas parvietojoties.
PriekSkaju un pakalkaju anatomiska uzbiive un aktivas darbibas funkcijas ir atSkirigas. Gan
priek8kaju, gan pakalkaju augSdala ir Joti stipra muskulatiira; ta saista kaju augSdalu ar
vidukla skeletu. Kaju lejasdala muskulu nav, tur kaju skelets piesaistits pie muskuliem ar
garam un stipram stiegram. Zirgiem kaju izturibu un gaitu Joti ietekmé kaju stavotne. Zirgiem
ar normalu kaju stavotni kauli, locttavas, saites un stiegras tiek noslogotas vienmeérigi un retak
ir gadijumi, kad zirgs ar vienu kaju savaino otru.

Priekskajas atbalsta kermeni un aktivi uztver kermena masas raditos griidienus, zirgam
parvietojoties. Priekskaju normala stavotne brivi stavoSam zirgam ir $ada: lapstinas lenkis pret
horizontu ir 45° - 55°, Starg) lapstinu un pleca kaulu ir pleca locitava. Zirgam stavot, pleca
locitavas lenkis ir 95 - 105", Elkona locttavas lenkis ir 120 - 150° plats. No elkona locitavas
lidz véziSa locitavai kaja ir taisna, un sanskata viduslinijas turpinajums sasniedz zemi aiz
naga. Pirksta lepkis pret horizontu ir 45° - 50°. Pleca un vézisa lepkiem ir jabiit paraléliem.
Naga slipums sakrit ar paréjo pirksta dalu vid€jas ass slipumu. Naga priekSdala ir apméram 3
reiz garaka par naga papédi. Skatoties no priekSpuses, abas kajas ir paral€las, to savstarpgjais
platums Iidzinas plecu platumam, un kaju viduslinija turpinas caur pirkstu lidz lejai. Zirgam
kam ir stavs pleca lenkis, >55°, biezi ir Tss plecs un 1ss stavs vézitis, kas var radit klibumu
kajas lejas dala.

Pakalkajas ir kermena atbalsts, tomér to galvena loma ir zirga kermena parvietoSanas
funkcija. Lecamas locitavas iek$€jam lenkim biitu jabit ap 150°, vezisa lepkim 50-55°,
Skatoties no aizmugures - linija, kas sakas no sézas paugura iet cauri lecamai locitavai un
sadala kaju divas simetriskas dalas.

Nepareiza stavotne priekSkajam - Saura stavotne, plata stavotne, ieliekta karpala locitava
(,tela kaja”), izliekta karpala locitava (,,aza kaja”), iezmauga pédvidi, izversts pirksts,
saversts pirksts, gari vezisi, 1si stavi vezisi, miksti vézisi. Nepareiza stavotne pakalkajam -
saliekta lecama locitava (Sauraks lenkis, zobenveida kaja), stavas lecamas locitavas,
satuvinatas lecamas locitavas (X veida), izliektas uz aru (attalinatas, O veida kajas).

Mainoties kaju stavotnei mainas ari slodze uz kauliem, nagiem, locitavam, sait€m stiegram, ka
rezultata rodas klibums.
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EQUINE CERVIX STUDY IN BARREN MAIDEN MARES

Evija Liepina, Astra Arne
LUA, Faculty of Veterinary Medicine, Latvia
evija_liepina@inbox.lv

INTRODUCTION: The necessity of a patent cervix was discovered early (Evans et al.
1986), but its practical importance in stud farm practice was recognized much later. Drainage
is likely to be impaired, if the cervix does not open properly during oestrus. Older mares,
especially older maiden mares, may have fibrosis of the cervix developing “Old maiden mare
syndrome”. Cervical fibrosis may compromise the ability of the cervix to relax and dilate
(Estrada, Samper, 2007). In nulliparous mares poor cervical relaxation is a principal cause for
the delay in uterine clearance (LeBlanc et al.,1998). The importance of the opening of the
cervix in etiology of endometritis in barren maiden mares have been investigated little. This is
a preliminary study of equine cervix in barren maiden mares.

MATERIALS AND METHODS: A total of 21 clinically normal, barren maiden Latvian
breed mares (average age 20) where used in the study from early September till late
November, Year 2011. Mares where slaughtered and a swab from uterus and cervix where
collected, using glass slide within 48 hours for examination of PMNs. Before the samples
where collected the status of the cycle was detected by visual examination of the ovaries.
Uterus, ovaries and cervix was examined for some unusual conditions by visual examination.
The opening of the cervix was measured by inserting the finger through the cervix and by
visual examination. For detection of PMNs in uterine swab samples a Diff Quick method was
applied. Uterine and cervix samples were examined by light microscopy (400x magnification)
for the presence of neutrophils per 10 fields and scored as none, +1 (1 - 10), +2 (>10) and +3
(large clumps of neutrophils).

RESULTS: Most of the mares (n=11) had 1 — 10 neutrophils in the uterine and 1 - 10
neutrophils in cervical swabs, independently from the cycle. There where two mares who had
> 10 neutrophils in the uterine and cervical swabs. The rest of the mares (n= 8) had no
neutrophils in the uterine and cervical swabs. One mare had >10 neutrophils in the cervix
swab, but in the uterus swab she had 1 — 10 neutrophils per 10 fields. Opening of the cervix
for most of the mares (n= 14) where one finger independently from the cycle. Even if the
opening was one finger in oestrus, dioestrus and anoestrus, half of the mares had cervical
tightening in portio vaginalis which leads us to think that they might have cervical fibrosis
even thou they have never been bred and had no history of any gynecology disorders. To our
knowledge equine cervix has not been studied much in response to endometritis and
periglandular fibrosis in mares. More research needs to be done.

229



KAZU GLUMENIEKA MORFOFUNKCIONALA ATTISTIBA
POSTNATALAS ONTOGENEZES PIRMAJA MENESI

MORPHOLOGICAL DEVELOPMENT ABOMASUMS OF GOATS IN
THE POSTNATAL ONTOGENESIS IN FIRST MONTHS

Laura Otzule, Aija Ilgaza

LLU, Prekliniskais institiits, Veterinarmedicinas fakultate, Latvija
LUA, Preclinical institute, Faculty of Veterinary Medicine, Latvia
laura.otzule@gmail.com

ABSTRACT: When a kid is growing up the separate gastric parts of weight relation changes—
in the first day of birth the weight of abomasums is 70-80%, but after 3 weeks it is 40-45%
from gastric total weight.

KEY WORDS: goats, abomasum, postnatal ontogenesis.

IEVADS: Kazam, tapat ka citiem atgremotajdzivniekiem, daudzkameru kunga atsevisku dalu
augSana un funkcionala attistiba turpinas vél pirmajos méneSos péc piedzim$anas. Aitam,
kazam glumenieka pH parasti 2.0 — 3.0 limeni, kas ir ar1 vislabaka vide pepsinogéna darbibai.
P&c piedzimSanas kazléniem glumenieka strauji attistas klajSiinas, kas sekrete salsskabi, tapec
pH samazinas. Trisdesmit sestaja stunda péc piedzimSanas kazléniem glumenieka pH tuvojas
3.0 atzimei. Ir pétijumi, ka kazam spurekla augSana visintensivak notiek no 30. Iidz 90.
postnatalas dzives dienai. Trikst zigu par pargjo kunga dalu, tai skaita glumenieka,
morfofunkcionalam izmainam augSanas laika. Tapéc §1 darba meérkis bija noskaidrot
glumenieka morfofunkcionalas izmainas kazléniem pirmaja postnatalas dzives ménesi.

MATERIALS UN METODIKA: P&c vienados apstaklos turétu kazlenu kontrolkausanas (1.,
17., 25. un 30.dienu vecuma), veicam daudzkameru kunga morfometrisko analizi un svérSanu,
p&c tam aprekinot visa kunga, ka ari glumenieka un katras priekskunga dalas izm&ru un svaru
% attiecibas. Glumenieka funkcionala attistiba tika pétita izmantojot gastrohromoskopisko
metodi.

REZULTATI UN DISKUSIJA: Kazléniem pieaugot izmainas atsevisku kunga daju svara
attiecibas - septinpadsmit dienu vecuma spurekla svars sastada 33.5 %, bet glumenieka —
48.8% no visa kunga kopsvara, 25 dienu vecuma §is attiecibas izmainas par labu spureklim —
ta svars kazléniem 49.0% no visa kunga svara, bet glumenieka svars — attiecigi 33.4%.
Izradijas, ka zona, kur indikators kongo sarkanais (0.3 % Skidums) maina krasu no sarkana uz
tums$i zili-violetu, jaundzimuSiem kazl€niem ir 5-10 %, bet dzivniekiem augot ta bitiski
palielinas. Tas norada, ka fundalie dziedzeri glumenieka glotada lidz viena méneSa vecumam
ir jau pilniba attistfjusies, un tie producé salsskabi, kas nodroSina glumenieka pH 3.0 un
zemaku I[tmeni.

SECINAJUMI: Varam secinat, ka kazléniem pieaugot, izmainas atsevisku kunga dalu svara
attiecibas — vienu dienu veciem kazleéniem glumenieka svars sastada 70-80%, bet tris nedé€las
veciem — 40-50% no visa kunga kopsvara. Savukart, gastrohromoskopija paradija, ka zona,
kur glumenieka pH ir 3.0 un zemaka limeni jaundzimuSiem kazleéniem ir aptuveni 10% no
glumenieka virsmas, bet, dzivniekiem augot, ta butiski palielinas, tris ned€lu vecuma
sasniedzot vismaz 80% no glumenieka glotadas virsmas.
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AKTUALITATES DIABETES MELLITUS ARSTESANA KAKIEM

CURRENT CONCEPTS IN THE MANAGEMENT OF DIABETES
MELLITUS IN CATS

Ilze Pétersone

LLU, Veterinarmedicinas fakultate, Latvija
LUA, Faculty of Veterinary Medicine, Latvia
ilze.petersone@llu.lv

IEVADS: Kakiem ir novérojams otra tipa cukura diab&ts ( DM), to izraisa beta Siinu
disfunkcija vai zudums, langerhansa salinu amiloidoze, hronisks limfoplazmacitisks
pankreatits. Pastav uzskats, ka insulina terapija kakiem ir komplic€ta, un DM arst€Sanai
insulina injekcijas ir nepiecieSamas visu atlikuSo dzivnieka miizu. Peéd€jos gados literatiira ir
pieejami zinojumi par ievérojamu veselibas stavokla uzlabosanos vai pat DM remisiju kakiem
lietojot Lantus (Glargine) insulinu. Lai dalitos sava pieredzé DM arstéSana izmantojot Lantus
insulinu kakiem, analiz&ju Veterinarmedicinas Centra klinika arstéto kaku datus.

MATERIALS UN METODIKA: Darba ir analizéti desmit Veterinarmedicinas centra
klinika (Kr.Helmana 8 Jelgava) arsteto DM kaku dati. Visiem dzivniekiem tika izmekl&ta
pilna asins aina, asins biokimija, urina biokimija, specifiskais blivums un sediments. Insulina
efektivitates noteikSanai tika noteikta 12 — 24 h glikozes koncentracijas likne. Dazu dzivnieku
1pasnieki majas apstaklos noteica glikozes koncentraciju urina un asinis. Dzivnieku arsteéSanai
tika noziméta ilgstoSas darbibas Lantus insulina terapija 2 reizes diena un konservu un/vai
galas di€ta ar augstu proteina saturu.

REZULTATI: Visiem dzivniekiem iestdjoties klinika tika novérota hiperglikémija un
glikozirija, bet ketontirija tika noverota tikai diviem kakiem. SeSiem kakiem p&c kliniskam un
laboratorijas analizém konstatgja varbiitéju vienlaicigu pankreatitu, trim kakiem iepriek$gja
terapija ar kortikosteroidu un progesterona zalu lidzekliem iesp&ams bija provocgjusi DM
attistibu. Ménesi péc arstéSanas uzsakSanas ar Lantus insulina injekcijam 2 x diena, vairakiem
dzivniekiem samazinajas politirija/polidipsija (PU/PD) un glikozes daudzums urina un asinis.
Trim dzivniekiem glikozes zemaka koncentracija ménesi péc insulina injekcijam sasniedza 4
mmol/l, Siem dzivniekiem insulina terapija tika partraukta. Kakiem ar konkur&josu
saslimSanu, ka ar1 tiem kakiem, kuru 1pasnieki nevar&ja/nevélgjas ievérot regularu insulina
terapiju un di€tu, DM regulacija nebija tik sekmiga, tiem saglabajas DM kliniskas pazimes,
noveéroja glikoztriju un hiperglikémiju.

SECINAJUMI: Lietojot Lantus insulinu ir iespéjams panakt ievérojamu veselibas stavok]a
uzlaboSanos vai pat DM remisiju. Daudz labakus rezultatus var sasniegt, ja Lantus insulinu
injicé divas reizes diena, kaki baro ar proteiniem bagatu konservu baribu vai galu, vienlaicigi
tiek arstétas blakus saslimSanas. Svarigs apstaklis DM sekmigai arstéSanai ir laba sadarbiba
starp veterinararstu un dzivnieka pasnieku.
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IEVADS: Lai gan literatira ir daudz popularu zinojumu par dazada veida cilmes $tnu
terapijam gan cilvékiem, gan dzivniekiem, tome&r 1idz §im nav public€tu zinatnisku datu par
autologu mezenhimalu cilmes $iinu intravenozas ievadiSanas droSibu mildzivniekiem. Tapéc,
lai noskaidrotu cilmes $tnu terapijas dro$ibu suniem, diviem kontroles grupas biglu skirnes
suniem intravenozi divas reizes tika ievaditas aktiv€tas mezenhimalas cilmes Stinas un veikti
detalizeti izmeklgjumi.

MATERIALI UN METODIKA: No diviem biglu $kirnes suniem iegiti taukaudu paraugi,
no kuriem izdalitas un sasaldétas (DMSO vidé) mezenhimalas cilmes $iinas. Katram sunim
ievadita 1 deva kontroles §kiduma, kam péc 3 ned€lam sekoja pirma, terapeitiska cilmes Siinu
deva (2X106 aktiveétas cilmes Stnas/kg svara) un vél péc 1 (sunim Nr.1) vai 12 méneSiem
(sunim Nr. 2), otra, augstaka cilmes S$iinu deva (2-5x augstaka neka pirma deva). Ka kontroles
Skidums ievadits 10% dimetilsulfoksidu (DMSO) satuross Skidums. Abiem suniem veikta
pilna kliniska, neirologiska un kardiologiska izmeklgsana, védera dobuma sonografija, pulsa
oksimetrija, ka arT asins hematologijas, biokimijas un koagulacijas profilu izmekl&umi un
urina parauga izmekl@Sana pirms un péc DMSO un cilmes Stinu ievadiSanas (12h; 1, 3 un 7
dienas). DMSO un cilmes S$iinu ievadiSanas laika veikta nepartraukta sirdsdarbibas
monitorésana, bet diennakti pirms un tiilit péc procediiram 24 stundu EKG pieraksts (Holtera
monitorésana).

REZULTATI: Péc DMSO un aktivéto cilmes $iinu ievadiSanas abiem suniem netika
noveérotas kliniskas, neirologiskas, kardiologiskas vai ultrasonografiskas izmainas.
Intravenozo injekciju laika tika noverotas islaicigas, iesp€jams, stresa induc€tas sinusa
tahikardijas epizodes. Holtera monitoréSana ne pirms, ne pe&c procediram nekonstatgja
ektopiskus ritma trauc€jumus. Sunim Nr.2 visi laboratoriskie izmekl€jumi bija normas
robezas Sunim Nr.l péc pirmas cilmes S$tnu ievadiSanas noveéroja bilirubinémiju un
bilirubiniiriju (1. un 3. diena), bet péc 2. cilmes Stinu ievadiSanas noveroja bilirubintriju (ar1
1. un 3. diena) pie normalas bilirubina koncentracijas asinis.

SECINAJUMI: Aktivétas cilmes §iinas terapeitiskaja deva, péc to intravenozas ievadisanas
nerada nelabvéligas izmainas sunu organisma fiziologiskajas funkcijas ne Tstermina, ne
ilgtermina perioda. Bilirubin€mija un bilirubiniirija sunim Nr. 1 pie neizmainitiem aknu
fermentu raditajiem un normaliem asins ainas raditdjiem iesp&jams ir saistita ar individa
Ipatnibam Zults ekskrécija.
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CAMPYLOBACTER SPP. AND LISTERIA MONOCYTOGENES IN
ESTONIAN FOOD CHAIN
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Kovalenko*, Toomas Kramarenko?
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Estonian University of Life Sciences, Tartu, Estonia
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Department of Food Science and Technology, Institute of Veterinary Medicine and Animal
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INTRODUCTION: Human listeriosis is a relatively rare but serious zoonotic disease
which can be life threatening to vulnerable populations, especially to elderly persons,
pregnant women, and persons with weakened immune systems. High prevalence and numbers
of L. monocytogenes are often linked to certain food items, such as soft cheeses, blue mould
cheeses, smoked fish, paté, deli-meats, unpasteurized milk, fermented raw-meat sausages,
non-re-heated frankfurters, hot dogs, deli-salads and some other foods, especially with RTE
foods. L. monocytogenes in RTE food indicate a direct risk for human health, especially for
vulnerable population. Findings over the legal safety limit, which is in most cases above 100
CFU/g during the self-life of a RTE product, have been mostly reported with cheeses, fishery
and meat products.

Campylobacters are the most common registered bacterial causes of human intestinal
infections in many countries. It is well established that poultry products are a vehicle for
foodborne campylobacteriosis and they are suspected to be an important source of infection
because of the frequent contamination of poultry meat at retail level. Over 90% of all
commercial broiler production in Estonia is coordinated through one company from three
separately located farms, all together 60 flocks in separate housings, approximately 20.000
birds per herd.

Study from 2008 to 2010 was planned to estimate the prevalence of L. monocytogenes in
various foods of Estonian origin with special reference to ready-to-eat (RTE) foods.
Additionally, the detection of the prevalence of Campylobacter spp. in fresh broiler chicken
meat products sold in Estonian retail outlets was performed. Regarding to previous tasks, the
main aim of the current study was to determine the Campylobacter spp. and Listeria
monocytogenes prevalence in Estonian food chain.

RESULTS AND DISCUSSION: In 2008-2010, a total of 2.6% of 21,574 various food
samples of the Estonian origin were positive for L. monocytogenes. It was found that
L. monocytogenes contamination was higher in raw meat and raw meat products (18.7%), raw
mixed salads (18.5%) and in raw milk (18.1%) compare to raw fish products (8.8%). Among
RTE fish products, cold-smoked fish products were most frequently contaminated with
L. monocytogenes (32.9%). Generally, the counts of L. monocytogenes in tested products
remained under 10 colony forming units (CFU) per gram of product. Only 2.9% and 0.8% of
the RTE fish products contained L. monocytogenes in range of 100-1000 CFU/g and >1000
CFU/g at the end of shelf life. Our study in 2008-2010 showed that the prevalence of
L. monocytogenes in various RTE food categories, in spite of higher prevalence among raw
products, was generally low in Estonia.

In 2012 the new project of the Estonian Scientific Council (ETA-g 9315) "Molecular
epidemiology of Listeria monocytogenes and Campylobacter spp. in Estonian food chain™
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started and according to preliminary data from 9-months study period (from January to
September 2012) the prevalence of Campylobacter spp in fresh broiler chicken meat was
33.8% from the total of 160 analysed samples. The percentage of Campylobacter positive
samples among Estonian and Lithuanian fresh broiler chicken meat products available in
Estonian retail markets was 17.8% and 50%, respectively. The Campylobacter counts were
from <1.0 x 10" to 2.0 x 10* per gram of product with the lowest counts in Estonian and
highest in Lithuanian fresh broiler chicken meat products. The final Campylobacter
prevalence data within the ETA-g 9315 project will be known at the end of the year 2012
when 12-months lasting Campylobacter prevalence study will be summarized.

Listeria monocytogenes prevalence in Estonian RTE meat and fish products within 9-
months study period in 2012 was 11.7% and only in one fish product with low salt
concentration the number of L.monocytogenes exceeded the legal safety limit 1.0 x 10 per
gram of product at the last day of product self-life. In average 90% of the Estonian RTE meat
and fish products had L.monocytogenes counts less than 1.0 x 10" per gram of product. The
final data about the L.monocytogenes prevalence in Estonian RTE food products in 2012 and
2013 will be known at the second half of the year 2013 when the L. monocytogenes 18-
months lasting prevalence studies will be summarized.
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HEMATOLOGICAL PARAMETERS OF ONE YEAR OLD SEA TROUT
(SALMO TRUTTA) IN SPRING
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ilze.rutkovska@bior.gov.lv

INTRODUCTION: Sea trout are salmonid fish which are reared in Latvian hatcheries
according to State fish restocking programme. Knowledge about hematology of salmonids can
be used as biomarker for establishing a state of the environment, for determination of
physiological state of fish and for diagnosis of a disease. The aim of the research was an
analysis of one year old sea trout hematological parameters in spring.

MATERIAL AND METHODS: A blood sample was taken from 94 one year old sea trout.
Fish were from different hatcheries and caught in river Salaca. A count of erythrocytes was
determined by using a photoelectric colorimeter (FEC) MP-plus. For clarifying a blood
hemoglobin concentration, cyanmethemogtlobin method was used. An optical density was
determined by using FEC, transformation solution was used as a benchmark. Hematocrit was
determined by the microhematocrit method. To determine a leukocyte formula, blood smears
were stained with JorVet stains DipQuick Stain Kit. Microscopic examination was carried out
using light microscope Leica DME at magnification 400x and counting 100 leukocytes.

RESULTS: For sea trout smolts from natural watercourses RBC count was 1.22*102/L,
hemoglobin 7.77 g/L, hematocrit 29.40 %; for one year old sea trout from ponds RBC count
was 1.01*10"%/L, hemoglobin 10.13 g/L, hematocrit 39.75 %; for one year old sea trout reared
in flow through system RBC count was 1.10 — 1.17 *10%/L, hemoglobin 8.97 — 10.32 g/L,
hematocrit 29.21 — 36.94 %; for sea trout reared in recirculation system RBC count was 1.25—
1.47*10"/L, hemoglobin 8.13 — 8.41 g/L and hematocrit 33.00 — 37.58 %. In sea trout
leukocyte formula neutrophils, eosinophils, lymphocytes and monocytes were differentiated.

CONCLUSIONS:

1. There are 1.01 — 1.47 x 10%/L erythrocytes, 7.77 — 10.32 g/dL hemoglobin level,
hematocrit 29.21 — 39.75 % in one year old sea trout in spring.

2. Lymphocytes, neutrophils, eosinophils and monocytes can be differentiated in the
leukocyte formula of sea trout.

3. When comparising the hematological parameters of one year old sea trout (March) and
smolts (April) it can be seen that the RBC count and hemoglobin level doesn’t differ
significantly but smolts have lower hematocrit. In leukocyte formula of smolts, the
proportion of lymphocytes rises but the amount of neutrophils and monocytes decreases.

4. Hematological parameters of sea trout reared in recirculation system are more stable and
don’t change significantly because rearing conditions in this system is more stable than in
flow-through system.

5. Sea trout from natural watercourses have significantly lower hemoglobin level than sea
trout reared in ponds.
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LATVIJAS SKIRNES ZIRGU GENETISKA DAUDZVEIDIBA

LATVIAN WARMBLOD HORSE GENETIC DIVERSITY STUDY
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!Department of Animal Breeding and Genetics SLU, Sweden
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Sobrid pastav uzskats, ka nakotnes vajadzibam, kuras m&s nevaram prognozgt, ir japaredz
pietiekosa dzivnieku daudzveidibas rezerve. Latvijas zirgu Skirne ar savam unikalajam
Ipasibam ir pasaules genétisko resursu biologiskas daudzveidibas sastavdala. Lai veiktu
padzilinatus genétiskos pétijumus (piem., rezistences, iedzimto slimibu, eksterjera klidu un
produktivitates/darbsp&ju ietekmé&joSu mutaciju izpéti) Latvijas zirgu Skirnes populacija
sakotngji ir javeic tas genétiskas daudzveidibas raksturojums un struktiiras pé&tijumi.
Populacijas genétiska stavokla tieSai novértéSanai ir nepiecieSams Skirnes molekularas
daudzveidibas apsekojums, nosakot Sai Skirnei raksturigas al€les, to frekvences un al€lu
daudzveidibu dazados lokusos.

St pétnieciska darba mérkis — ar DNS mikrosatelitu markieru metodi izp&tit Latvijas
skirnes gengtisko resursu programma ieklauto zirgu (8kirnes kodola) genétisko daudzveidibu.

Ka darba materials izmantoti LF MGPL esoSie genétisko resursu zirgu asins paraugi, kas
parstav 13 Latvija sastopamas §is $kirnes genealogiskas Iinijas. DNS izdaliSana veikta LF
MGPL ar ,Fermentas” komercialo kitu un QIAcube DNS izdaliSanas iekartu izmantojot
DNeasy Blood & Tissue reagentus. legiitas DNS amplificésana veikta ar StockMarks®
Applied Biosystems komercialo kitu. Paraugi sekvenéti LVMI ,Silava” Laboratorija un
iegltie dati ar genotipeto alélu garumiem analiz€ti ar brivi pieejamam programmam
Genalex6.

Visas populacijas genétiskas daudzveidibas raksturo$anai izmantoti 16 mikrosatelitu
lokusi, kas atbilst HV vienadojumam. Alelu daudzveidibas raditajs dazados lokusos vari€ no 6
lidz 14 alélem lokusa, savukart, efektivo al€lu skaits ir mazaks 1.78 lidz 7.82 al€les. Noteikts
populacijas vid€jais alélu skaits lokusa 8.63 £+ 0.54 (izslédzot retas al€les), vid€ja noverota
(0.690 + 0.021) un sagaidama (0.782 £ 0.016) heterozigotate.

Visi analizétie 17 mikrosatelitu lokusi Latvijas Skirnes genétisko resursu populacija ir
polimorfi, tacu tikai 16 markieri ir pieme&roti turpmaku aprékinu veikSanai. Visaugstakais
alelu daudzveidibas raditajs konstatéts lokusiem aht5, asb2, ca425 (parsniedzot 10 al€les),
savukart efektivais al€lu skaits visaugstakais ir lokusos hms2, asb2, aht5 (parsniedzot 6
aleles). Pamatojoties uz iegutajiem rezultatiem latvijas zirgu Skirne ir pieskaitama pie
daudzveidigakajam Eiropa sastopamajam zirgu populacijam.

Darbs tapis pateicoties projekta Eiropas Sociala fonda (ESF) projekta “Atbalsts LLU
magistra studiju TstenoSanai”, VienoSanas Nr. 2009/0165/1DP/1.1.2.1.1/09/IP1A/VIAA/008
atbalstam.
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DIROFILARIA REPENS SASTOPAMIBA SUNIEM — ANKETU DATI UN
PROSPEKTIVS PETIJUMS (2011.-2012. GADS)

INCIDENCE OF DIROFILARIA REPENS IN DOGS BASED ON
SURVEY DATA AND PROSPECTIVE STUDY (2011-2012)

Armands VekSins, Anna Kriiklite, Ilze Matise-Van Houtana
LLU, Veterinarmedicinas fakultate, Latvija

LUA, Faculty of Veterinary Medicine, Latvia
armands_veksins@inbox.lv

IEVADS: Dirofilaria repens ir nematode, kuru kapuru - mikrofilariju biologiskais vektors ir
odi. PieaugusSie paraziti lokaliz&jas dzivnieka zemada, bet kapuri jeb mikrofilarijas cirkulé
asinis. D. repens visbiezak nov€ro supiem, tomér Sie paraziti var izraisit saslimSanu arl
kakiem, lauksaimniecibas dzivniekiem un, atseviSkos gadijumos, ari cilvékiem. P&dgjos
septinos gados Latvija sunu asins paraugos saméera regulari noverotas mikrofilarijas, ka art
veterinararsti zinojusi par zemada atrastiem diegveida tarpiem.

MATERIALS UN METODIKA: 2011. gada nogalé veikta Latvijas praktiz&jo$o mazo
dzivnieku veterinararstu anketéSana par pacientiem - suniem, kuriem atrastas mikrofilarijas
un/vai pieaugusi diegveida tarpi. Anketas mérkis — noskaidrot kliniskas pazimes, kas
visbiezak tiek noverotas saistiba D. repens mikrofilarijam un pieauguSiem tarpiem. Anketas
izsiititas apméram 200 veterinararstiem. Sakot ar 2012. gada jiiniju veikta prospektiva sunu
asins paraugu izmekl&Sana, izmantojot Knota testu un nosakot mikrofilariju koncentraciju 1ml
asinu. Kopuma izmekléti 44 sunu asins paraugi, kas nosititi uz VMF Parazitologijas
laboratoriju no veterinarajam klinikam gan profilaktiskai izmekléSanai, gan aizdomu
gadijumos.

REZULTATI: No aptaujatajiem apméram 200 praktiz&joSiem mazo dzivnieku
veterinararstiem, atbildes tika sanemtas no 41 veterinararsta. Pieaugusi diegveida tarpi un/vai
mikrofilarijas konstatéti 13 gadijumos un visi zinojumi bija par saslim$anas gadijumiem 2011.
gada (lielakoties vasaras beigas un rudeni). Konkrétajos gadijumos pazimes dazadas, t. sk.,
adas hiperémija, kaheksija, koagulacijas trauc€umi, depresija, nodulari veidojumi u.c..
Dirofilariozes arst€Sanai izmantotie medikamenti — ivermektins 1%, ,,Advocate Spot-On”,
Noromectins 1%, ,,Stronghold” un simptomatiska arstéSana. Sakot no 2012. jinija lidz
septembrim izmekl&ti 44 sunu asins paraugi, no kuriem tris paraugos atrastas mikrofilarijas
dazadas koncentracijas. Pirmaja gadijuma griisnai kucei diagnostic€ti nodulari veidojumi virs
acim, asinis diagnosticétas 200,0 mikrofilarijas 1ml asinu. Otraja gadijuma atrasti pieaugusi
paraziti jaunveidojuma, tapéc veikta diagnostiska asins izmekl€Sana; konstatetas 466,6
mikrofilarijas 1ml asinpu. TreSaja gadijuma suns asimptomatisks; konstatetas 133,2
mikrofilarijas 1ml asinu. Visos trijos gadijumos suni arsteti ar 1% ivermektina atkartotam
injekcijam, péc kuram mikrofilarijas asinis netika konstatetas.

SECINAJUMI: Latvija sunu saslim3anas gadijumi ar D.repens, ir saméra biezi sastopami,
kas, 1iesp&jams, izskaidrojams ar klimata mainu. Mikrofilarijas diagnosticétas gan
simptomatiskiem, gan asimptomatiskiem supiem un bieZzi tiek pamanitas sekundari, pie kadas
citas saslimSanas. No 44 sunu asins paraugiem mikrofilarijas konstatétas 3 gadijumos, t.i.
6.8% sunu bija invadéti.
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PARRAUDZIBAS DATU IZMANTOSANA GAtNAMPULKA VESELIBAS
STAVOKLA NOVERTESANA

USE OF HEARD SURVAILANCE DATA FOR HEARD HEALTH
EVALUATION

Liesma Vicinska

SIA Guno M ,, Anitas veterinara klinika”, Latvija
Ltd. Guno M “Anita Veterinary Clinic”, Latvia
liesmavicinska@gmail.com

IEVADS: Misdienigas lopkopibas uzdevums ir iegtt maksimalu produkcijas daudzumu ar
visefektigakiem lidzekliem, izmantojot pasakumu kopumu, kam janodroSina labs dzivnieku
veselibas stavoklis, veiksmiga ganampulka iek$€ja atrazoSana un maksimala produktivitate.
Stradajot ar ganampulku, specialistiem ir jabit iesp&jai katru dzivnieku identificét un iegiit
maksimalo informaciju par to no dazadam informacijas registracijas sisttmam. Tomér bitiski
ir iegiit informaciju ne tikai par katru ganampulka Ipatni atseviski, bet ari spét analizét
ganampulka dazadu raZzibas un fiziologisko grupu tendences un veikt prognozi ilgtermina.
Praksé informacija par katru dzivnieku un ganampulku kopuma tiek iegtta, izmantojot
dazadus informacijas nes€jus — saimnieku, specialistu pieraksti, ganampulka menedzmenta
programmas, ka art ganampulka parraudzibas dati, kurus ta ipasnieks sanem gan izdrukas, gan
elektroniska veida. Parraudzibas galvenais mérkis ir palidzét un sekmét zemniekiem palielinat
ganampulku produktivitati, [idz ar to arT ienakumus.

MATERIALS UN METODIKA: Pétijuma akcents tiek likts uz piena ganampulka
parraudzibas datu izmantoSanu veterinararsta un lopkopibas konsultantu darba, izvertgjot
veselibas stavokli gan individuali katram dzivniekam, gan ganampulkam kopuma.

lepazistoties ar ganampulka parraudzibas datiem, vertéta tiek ganampulka struktiiru,
atrazoSanas raditaji kopuma un pirmpieném, ka ari tesmens veselibas raditaji ganampulkam
kopuma un 1pasi pirmpieném dazadas laktacijas fazes. Individuali katram dzivniekam vérte
izslaukuma tendenci salidzinot ar iepriek$€jo parraudzibas kontroli, piena tauku un olbaltuma
%, laktozes % (ja Sis raditajs ir noteikts), somatisko §tinu skaitu 1ml piena. Bez tam biitisks
raditajs ir urinvielas saturs piena, kuru praktiski var noteikt gan individuali katram
dzivniekam, gan veidojot paraugu izlases kopu pa razibas grupam. Visi Sie raditaji tiek
analizeti gan atseviski, gan kopsakara cits ar citu.

SECINAJUMI: Ganampulka parraudzibas datos ietverto datu regulara analize dod iespé&ju
kontrolét ganampulka produktivitates izmainas c€lonus. Tomer butiski, ka So datu analize lauj
veterinararstiem un lopkopibas specialistiem agrini saskatit dazadu vielmainas, atraZoSanas,
tesmens un kaju slimibu saslimsSanas draudus.
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ZOONOTIC PARASITES ECHINOCOCCUS MULTILOCULARIS AND
TRICHINELLA SPP. IN WILDLIFE IN SWEDEN

Aleksija Neimanis
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Wildlife species are reservoirs for numerous zoonotic pathogens. Understanding their role
in the maintenance of the pathogen provides critical information when trying to minimize
human exposure. Alveolar echinococcosis caused by Echinococcus multilocularis and
Trichinellosis caused by Trichinella spp. are two important examples. In the interest of public
health, active surveillance programs for both parasites are conducted on Swedish wildlife.

Echinococcus multilocularis is a tapeworm in which a rodent-eating carnivore (primarily
the red fox, Vulpes vulpes) serves as the definitive host and numerous small rodents act as
intermediate hosts. Humans become infected following ingestion of eggs shed in feces of the
definitive host. Although human infections are rare, they cause serious disease and can be
fatal. The larval stage of the tapeworm develops primarily in the liver and behaves as a
tumour-like growth. Diagnosis is often made 5-15 years after infection when signs of liver
failure become apparent. Although E. multilocularis is endemic in central and eastern Europe,
it was detected in Sweden for the first time in 2011. During an annual surveillance program
for Echinococcus, a single red fox was found to be infected. To determine prevalence in foxes
and geographic distribution, this was followed by extensive targeted surveillance of almost
3000 hunted foxes throughout the country. An additional three positive foxes were found,
representing three distinct geographical areas in Sweden. It appears that E. multilocularis is
endemic in Sweden, but at an extremely low level (0,1%). Risk for human infection is
determined to be very low and further surveillance, research and public education are
ongoing.

Trichinella spp. are parasitic nematodes that infect a wide range of vertebrate species,
including humans. To date, eight species are recognized globally, of which four have been
found in Sweden (Trichinella spiralis, T. nativa, T. britovi and T. pseudospiralis). Humans
become infected following the consumption of raw or undercooked meat containing the larval
stage of this parasite. Symptoms are directly related to the number of larva ingested and
include diarrhea and abdominal pain in the early stages, followed by muscle pain and
tenderness, fever and periorbital edema in later stages. Historically in Sweden, domestic pigs
were the main source of infection. Following changes to pig husbandry, no positive cases
have been detected in commercial pigs since 1994. Currently, the primary sources of infection
are wild game. By law, all wild boar (Sus scrofa) and bear (Ursus arctos) meat sold for
consumption must be tested. Following extensive testing, positive samples from 16 wild boar
and 2 brown bears have been found since 2007. Wild boar carried T. spiralis, T. britovi and T.
pseudospiralis at burdens of 0,1 —2000 per gram of muscle. One bear was infected with
freeze-tolerant T. nativa and larval burdens in bears were 45 and 72/g muscle. Surveillance of
other wild carnivores and raptors has regularly demonstrated Trichinella infection in lynx
(Lynx lynx), red foxes and wolves (Canis lupus), and rare cases in wolverine (Gulo gulo) and
tawny owl (Strix aluco).
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ZOONOTIC DISEASES IN WILDLIFE AND THE IMPORTANCE OF
SURVEILLANCE

Aleksija Neimanis
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Wildlife diseases can have a significant effect on humans through their impacts on
economy and cultural practices, but the most direct impact of wildlife on human health is
through the zoonotic pathogens that wildlife can carry. Wildlife species are a major source of
zoonoses. Some of these pathogens are ancient, for example rabies was first reported in 2300
BC. However, novel zoonoses are constantly being discovered (e.g. SARS, HIV). Of all
emerging infectious diseases in humans, those originating from wildlife are believed to pose
the most significant risk to global human health (Jones et al, Nature, 2008). Wildlife zoonoses
reported in Europe are numerous and include viruses (e.g. rabies, tick-borne encephalitis,
hantaviruses), bacteria (e.g. bovine tuberculosis, tularemia, brucellosis) and parasites (e.g.
trichinellosis, echinococcosis). With increasing globalization, human population expansion
and encroachment into wildlife habitat, introductions of invasive species, and environmental,
socioeconomic and microbial change, the presence and maintenance of pathogens within a
given ecosystem is in constant flux. In some cases, wildlife also act as sentinels for human
infection. For these reasons, surveillance for pathogens in wildlife can provide critical
information to help minimize human exposure. Passive (general) and active (targeted)
surveillance are both valuable components of a surveillance scheme, as are continual analysis
and dissemination of surveillance information. In Sweden, surveillance for these zoonoses
occurs through both passive (e.g. tuberculosis) and targeted (e.g. avian influenza,
Echinococcus multilocularis and Trichinella spp.) programs, or both (e.g. West Nile Virus,
tularemia, rabies). Through a program funded by the government and hunting license fees, all
wildlife found sick or dead and all hunted wildlife with abnormalities can be submitted for
examination. Approximately 2 000 wildlife cases, representing whole carcasses and samples,
are examined each year.

240



PATHOGENIC BACTERIA IN FINNISH RAW MILK

Marjo Ruusunen, Maria Fredriksson-Ahomaa, Sanna Hellstrom, Joana Revez,
Marja-Liisa Hanninen, Miia Lindstrom

Department of Food Hygiene and Environmental Health, Faculty of Veterinary Medicine,
University of Helsinki, Finland
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Increasing demand and consumption of unprocessed and natural foods has brought the
safety and quality of raw milk into focus for research and general debate. Unpasteurized milk
can contain a variety of pathogenic bacteria, but the prevalence of pathogens in raw milk in
Finland has not been extensively studied. The aim of this study was to determine the
occurrence of Listeria monocytogenes, Campylobacter spp., Salmonella spp., Shiga toxin-
producing Escherichia coli (STEC), coagulase-positive staphylococci, Yersinia spp., and
Bacillus cereus in the Finnish raw cow milk. A total of 183 milk samples from the bulk tanks
of Finnish dairy farms were analyzed. L. monocytogenes was detected in 5.5% of the raw milk
samples, with the average concentrationbeing 1 CFU/ml in the positive samples.
Campylobacter spp. or Salmonella spp. were not detected in any of the samples. STEC with
Shiga toxin-encoding stx2 was detected in 2.7% of the samples. Coagulase-positive
staphylococci were detected in 34.4% of the samples, with the average concentration being 25
CFU/ml in the positive samples. Yersinia enterocolitica was detected in 7.7% of the samples.
However, all Y. enterocolitica isolates were negative for ail, suggesting that they are non-
pathogenic. Members of the B. cereus group were detected in 20.8% of the samples, with the
average concentration being 1 CFU/ml in the positive samples. At least one of the potentially
pathogenic bacteria, L. monocytogenes, STEC, coagulase-positive staphylococci, or B. cereus,
was detected in 52.5% of the samples. No relationship was detected between the total
bacterial count and the presence of pathogenic bacteria and, further, pathogens were detected
in milk samples with both very low and very high total bacterial counts. In conclusion, despite
the generally high hygienic standard, pathogenic bacteria are occasionally detected in Finnish
raw milk. Although the concentration of pathogens in fresh raw milk was mainly relatively
low, it should be borne in mind that consumption of raw milk and related products poses a
potential risk for food poisoning.

* This abstract and related poster was previously presented at the23rd International ICFMH
Symposium, FoodMicro 2012, Turkey, 4.9.2012.
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RAKSTI AR PRAKTISKU IEVIRZI

PAPERS WITH PRACTICAL LINE
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VISPAREJA PACIENTA IZMEKLESANAS SHEMA

Janis Jeserevics
Veterinary Clinic AISTI, Finland
janis.jeserevics@aisti.nifo

Pacients
Signalments
Anamneze
Abnormala
Visparéja kliniska izmekléeSana ———> Ne — neirologiska probléma
ﬂ Normala
Abnormala

Ortopédiska izmeklésana ——> Ortopéediska probléma

ﬂ Normala
Normala

Neirologiska izmekléSana ——> Ne — neirologiska probléma

ﬂ Abnormala

Neirologiska problema
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Samana: normala/abnormala

NEIROLOGISKA IZMEKLESANA

IzturéSanas:; normal/abnormala

Staja: normala/abnormala

Gaita: normala/abnormala

K

STAJAS REAKCIJAS

Korekcijas reakcija

priekskajas

pakalkajas

Kerra

bez kakla ekstensijas

ar kakla ekstensiju

Ekstensoru stajas reakcija

priekskajas

pakalkajas

Lekasana

priekskajas

pakalkajas

Hemistanding/Hemiwalking

Kantes reakcija

vizuala

taktila

Kakla tonusa reakcija

SPINALIE REFLEKSI

Pakalkajas

Patellarais (L4-L5)

Tibialis cranialis (L7-S1)

Fleksors (L6-S2)

PrieksSkajas

Extensor carpi radialis C7-T1

Fleksors (C6-Th1)

Perinealais (S1-S3)

Bulbo/vulvouretralais (S1-S3)

Pannikulus (Th1-2)

GALVAS NERVI

Redze (I1)

Aizsardzibas reakcija (II+VII)

Vates pikas tests (I1)

Zil18u izmérs (II+110)

stimul&jot kreiso

stimulg&jot labo

Skielesana (III+IV+VI)

Nistagmus

Galvas jutiba (V)

Koslasana (V)

Plakstinu reflekss (V+VII)

Radzenes reflekss (V+VI/VII)

Dzirde/noskiebta galva (VIII)

RiSana (IX+X)

Ausu jutiba (X)

Kakla muskuli (XI)

Mele (XII)

SENSITIVITATE

Virspuséjas sapes

Hiperestezija

Hypoestestezija

Dzilas sapes

priekskajas

pakalkajas

MUSKULU ATROFIJA

galva

priekskajas

pakalkajas

0 normals, -1 pazeminats, -2 arefleksija, +1 pastiprinats, +2 klonisks
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NEIROLOGISKAS IZMEKLESANAS KOPSAVILKUMS

Samana

Pazime Definicija Lokalizacija

Apatija Pazeminata interese par apkartni Priek§smadzenes,

smadzenu stumbrs
Stupors Letargija bet reag€ uz sapigu kairinajumu smadzenu stumbrs
Koma Pilnigs samanas zudums, nereagg pat uz sapigu smadzenu stumbrs
kairinajumu

Staja

Pazime Definicija Lokalizacija

Noskiebta Galvas rotacija uz vienu pusi Vestibulara

galva sistéma

Pagriezta Galva pagriezta kaudali, “skatas atpakal” Smadzenu stumbrs

galva

Opistotonus | Galvas un kakla ekstensija Smadzenu
stumbirs,
smadzenites

Ventrofleksija | Galva ir noliekta ventrali, biezi skar kriisu kaulu -

Lordoze Uz leju izliekts mugurkauls Mugurkauls

Kifoze Uz augsu izliekts mugurkauls Mugurkauls,
veéders

Skolioze Laterali izliekts mugurkauls Mugurkauls,
smadzenites

Gaita

Pazime Definicija

Klibums Pazeminata spgja balstities uz ekstremitati sapju vai kustibu ierobeZojuma

del

Paréze Neirologiskas izcelsmes patvaligu kustibu ierobeZojums

Plegija Pilniga nespéja veikt patvaligas kustibas

Monoparéze Dalgji zaud@ta patvaligo kustibu sp€ja

Paraparéze Dalgjs patvaligo kustibu sp&ju zudums pakalkajas

Hemiparéze Dalgjs patvaligo kustibu sp&ju zudums vienas puses kajas

Tetraparéze Dalgjs patvaligo kustibu sp&ju zudums visas kajas

Ataksija Koordinacijas zudums

Sensora ataksija Muguras smadzenu vai nervu procesa gadijuma (biezi kopa ar parézi)

Vestibulara ataksija | Vestibularas sistémas procesu gadijuma (biezi kopa ar noSkiebtu galvu)

Cerebellara ataksija | SmadzeniSu procesa gadijuma (hipermetrija, koncentrésanas tremors)
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Spinalie refleksi

Reflekss Nervs Spinalais Muskulis (muskuli)
segments

Patellarais n.femoralis L4-6 m.quadriceps femoris

Tibialis cranialis n.peroneus L6-7 m.tibialis cranialis

Fleksors (pakalkajas) | n.ischiadicus L6-S1 Visi kajas fleksori

Extensor carpi n.radialis C7-Thl m.extensor carpi

radialis radialis

Flexors (priekskajas) | nn.medianus, ulnaris, | C6-Thl Visi kajas fleksori

musculocutaneus

Galvas nervi

Funkcija Nervs(i) Tests Abnormalitates

Oza I. n.olfactorius Baribas tests Anosmija, disosmija

Redze I1. n.opticus Aizsardzibas Periferalais aklums
reflekss Centralais aklums

Vates pikas tests
Skerslu parvaréSana

Z1li8u izmers

I11. n.oculomotorius

Zil18u gaismas

Mydriaze, mioze,

reflekss anisokorija
Acu kustibas [11. n.oculomotorius Acu pozicija Skielésana
IV. n.trochlearis Acu kustibas Nistagmus
V1. n.abducens
Sejas jitiba V. n.trigeminus Plakstinu reflekss Atonisks Zoklis
Koslasana Cornealais reflekss
Zoklu tonuss,
kustibas
Mimika VII. n.facialis Plakstinu reflekss Asimetriska seja
Sejas simetrija
Lidzsvars VIII. Staja, gaita, Noskiebta galva,
Dzirde n.vestibulocochlearis acu pozicija ataksija, nistagmus
Audiometrija Skielésana,
kurlums
Risana IX. n.glossopharyngicus | RiSanas reflekss Nespégja norit, dispnoe,
Balss X. n.vagus AtraugaSanas megaesofagus
reflekss
Laringoskopija
Kakla muskuli | XI. n.accessorius Palpacija M.trapezius atrofija
Meéles kustibas | XII. n.hypoglossus Méles kustibas Méles atrofija,
DzerSana nekustigums
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NEIROLOGISKAS PROBLEMAS LOKALIZACIJA

NOTEIKT PACIENTA PROBLEMU

ATBILDET UZ 3 JAUTAJUMIEM

JA
1. MONOPAREZE? C——>

NE

2. GENERALIZETI JA
PAVAJINATI —>
SPINALIE REFLEKSI?

NE

JA
3.GALVAS NERVU —>
ABNORMALITATES?

NE

@uras smadz@
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Intrakranialo problemu lokalizacija

Priek§smadzenes Smadzenu stumbrs Smadzenites
Mentalais Normals Apatija Normals
stavoklis, samana | Apatija Stupors
Koma
Izturesanas Normala vai Normala vai abnormala Normala
abnormala
Gaita Normala Hemiparéze vai Hipermetrija
(paral€la) tetraparéze
Stajas reakcijas | Abnormalas Abnormalas Abnormalas
Galvas nervu Aizsardzibas Multipli Aizsardzibas
deficiti reakcija reakcija
Tremors Reti Reti Koncentré$anas
Lékmes Iesp&jamas Reti Ne
Muguras smadzenu problémas lokalizacija
Tetraparéze? Normali (pastiprinati) refleksi priekskajas? C1-C5
Pavajinati refleksi priekskajas? C6-Th2
Parapareze? Normali (pastiprinati) refleksi pakalkajas? Th3-L3
Pavajinati refleksi pakalkajas? L4-S3

Iznemumi minetaja lokalizacijas shema

1. Monoparéze: daziem pacientiem ar monoparézi ir unilaterala muguras smadzenu slimiba!
2. Generalizéti pazeminati spindlie refleksi: daziem pacientiem ar difiizu vai multifokalu
muguras smadzenu slimibu var biit pazeminati visu ¢etru kaju refleksi!

3. Galvas nervu deficiti: galvas nervu deficitu c€lonis var biit arT ekstrakraniala (perifera)
nervu slimiba; deficiti var biit ari kopa ar visu cetru kaju refleksu deficitiem, piem.
polineiropatija. Sajos gadijumos novéro generalizéti pazeminatus refleksus ar galvas nervu

deficitiem.

VITAMIND

Diferencialdiagnozu saraksts var tikt veidots atkariba no slimibu mehanisma “VITAMIND”.

Iespéjamo slimibu paraugi

V askularas

Spontana asinoSana, infarkts

I ekaisuma, infekcijas (viralas, bakterialas, mikozes, paraziti) un ne - infekcijas
infekcijas iekaisuma (imiinsistémas izraisitas) slimibas

T rauma Eksternala trauma (autoavarija)

A nomalija ledzimtas (piem. hidrocefalus)

M etaboliskas

Metaboliski stavok]i kas ietekm€ nervu sist€ému (piem. hipoglikémija,
hepatoencefalopatija)

| diopatiskas

Nezinamas etiologijas stavokli (piem. idiopatiska epilepsija)

N eoplazijas

Audzgji nervu sisteéma vai apkartéjos audos

D egenerativas

Degenerativas nervu sisteémas slimibas (piem. uzkrasanas slimibas).
Ar1 degenerativas disku slimibas.
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Katrai slimibu kategorijai ir savs raksturojums. ZinaSanas par tiem palidz veidot
diferencialdiagnozu sarakstu.

Fokalas Multifokalas | Aktas Hroniskas | Progresivas | Neprogresivas

/diftizas
V ascularas + - + - - +
I ekaisuma + + + + + +
T rauma + - + - + +
A nomalijas + - + + + -
M etaboliskas - + + + + -
| diopatiskas + + + + + +
N eoplazijas + - + + + -
D egenerativas + + + + + +

DIAGNOSTIKAS PLANS

Dazadas nervu sisteémas dalas var tikt izmekl€tas ar dazadam diagnostikas metodém. Preciza
neiroanatomiska lokalizacija lauj izveleties optimalakas diagnostikas metodes.

Perifera nervu sistema (nervu saknites, nervi, neiromuskulara plaksnite, muskulis)

Hematologija, diferenciacija

Asins biokimija
Urina analizes

Elektrodiagnostika (elektromiografija, impulse vadiSanas atrums)
Muskulu/nervu biopsija

Acetilholina receptoru antivielas

Smadzenes(priekSsmadzenes, smadzenu stumbrs, smadzenites)

Hematologija, diferenciacija

Asins biokimija
Urina analizes

Elektrodiagnostika (elektroencefalografija, audiometrija)

Diagnostiska attéloSana (kompjiiteru tomografija, magnétiska rezonanse)
Muguras smadzenu Skidrums

Muguras smadzenes un cauda equina

Hematologija, diferenciacija

Asins biokimija
Urina analizes
Nativie rentgeni

Muguras smadzenu Skidrums
Kontrastizmekle$ana (mielografija, diskografija, epidurografija)
Diagnostiska attelosana (kompjiiteru tomografija, magnétiska rezonanse)
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PRIEKSSMADZENU UN SMADZENU STUMBRA DIFERENCIALDIAGNOZES

V askularas asinoSana, infarkts, kaku isemiska encefalopatija

| ekaisuma, sunu meris, trakumsérga, sunu infekciozais hepatits, FIP, FIV, FelV, sunu

infekcijas herpesviruss, eércu encefalits, bakterialais meningoencefalits, mikozes,
toksoplazmoze, neosporoze, larva migrans, granulomatozais
meningoencefalits, kaku poliencefalomielits, mopsu encefalits, Jorksiras
terjeru encefalits

T rauma kontiizija, satricindjums, laceracija

A nomalijas hidrocefalus, lisencefalija, agenézija

M etaboliskas hipoglikémija, hepatoencefalopatija, urémiska encefalopatija, diabétiska koma,
saulesdiiriens, hipotiroida koma, hipoksija, tiamina deficits
(poliencefalomalacija), hipokalcemija, Amona ragu nekroze, dazadas

intoksikacijas

| diopatiskas idiopatiska epilepsija

primarie audzéeji (meningiomas, gliomas, pleksus papilomas, pituitara
dziedzera audzéji, galvas nervu apvalku audzeji, teratomas), sekundarie

N eoplazijas

audzéji (metastatiskie audzeji, apkartéjo audu audzéji)

D egenerativas

uzkrasanas slimibas

SMADZENISU SLIMIBAS

Smadzenites var but ietekmétas no uni — vai bilateraliem procesiem un kliniska aina ir

atkariga no slimibas gaitas:

bilaterals/difuzs process smadzenites

AKkiits Hronisks

Mentalais stavoklis normals normals
Staja nespéj nostavet Sp€j nostavet

e galva opistotonuss normals

e kakls opistotonuss normals

e priekikajas ekstensoru hipertonuss normals

e pakalkajas ekstensoru hipertonuss normals
Gaita nespéj paiet Sp&j paiet

e koordinacija
e dismetrija

generalizéta ataksija
hipermetrija

generalizéta ataksija
hipermetrija

Tremors - koncentréSanas
Stajas reakcijas abnormalas abnormalas
Aizsardzibas reakcija pazeminata pazeminata
Patologisks nistagmus nav/pendulars nav/pendulars
Spinalie refleksi normali/pastiprinati normali

unilaterals process smadzenités

Vermis vai puslode

Lobus floculonodularis

Mentalais stavoklis

normals

normals

Staja
e galva
e  kermenis
o ekstremitates

normala
skolioze ipsilaterali

unilaterals hipo vai normals

noskiebta galva kontralaterali
skolioze kontralaterali
plata staja
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ekstensoru tonuss

Gaita
e koordinacija generaliz&ta ataksija generaliz@ta ataksija
e drifts uz procesa pusi kontralaterali
Tremors - -

Stajas reakcijas

ipsilaterali abnormalas

ipsilaterali abnormalas

Aizsardzibas reakcija

ipsilaterali pazeminata

normala/ipsilaterali pazeminata

Patologisks nistagmus

atra faze ipsilaterali

Spinalie refleksi

normali

normali

SMADZENISU DIFERENCIALDIAGNOZES

Bilaterals, difuizs process

Fokals process

V askularas

asinosana, infarkts

| ekaisuma, sunu meris, FIP, kaku panleikopénija, | granulomatozais meningoencefalits
infekcijas sunu herpesviruss, toksoplazmoze,

neosporoze, CI’iptOCOCCUS neoformans,

granulomatozais meningoencefalits,
T rauma - kontiizija, satricindjums, laceracija,

A nomalijas

hipoplazija, displazija, agenézija

Dandy-walker sindroms, Arnold-Chiari
sindroms

M etaboliskas

metronidazola intoksikdcija (suni) u.c.

| diopatiskas

idiopatiskais cerebellits (“balto
tricétdju sindroms”)

N eoplazijas

primarie audzéji (medullomlastomas),
sekundarie audzeji

D egenerativas

abiotrofijas, uzkrasanas slimibas
(gangliozidozes, sphingomielinozes,
mannosidozes...)

LOKALIZACIJA NOSKIEBTAS GALVAS GADIJUMA

Noskiebta galva?

periférais vestibularais sindroms

JA
 —

VESTIBULARAIS SINDROMS

ABNORMALA KOREKCIJAS REAKCIJA?

NE

Vestibularas sistemas anatomija un fiziologija
Periféra vestibulara sistéma: vestibularais (balansa) organs un n. vestibularis.

centralais vestibularais sindroms

Centrala vestibulara sist€ma: vestibularie centri medulla oblongata.
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Vestibularais sindroms: noSkiebta galva, generalizéta ataksija, ventrala Skiel€Sana un
patologiskais nistagmus. Noskiebta galva un SkieléSana ir ipsilaterali. Diferenc€Sana starp
centralo un perifero vestibularo sindromu bazgjas uz korekcijas reakciju (shéma).

Paradoksais vestibularais sindroms: centrala vestibulara sindroma forma. Novéro kad
bojajums ir lokalizéts pedunculus cerebellaris caudalis vai lobus floculonodularis. Sini
gadijuma skiel€Sana un noskiebta galva ir uz pret€jo pusi no patologiska procesa!!!

Lokalizacija vestibularaja aparata

Periférais Centralais Paradoksais
Mentalais stavoklis normals/apatija apatija/stupors normals/apatija
IztureSanas normala abnormala normala
Noskiebta galva ipsilaterali ipsilaterali kontralaterali
Gaita
e KkriSana ja ja ja
e drifts ja ja ja
o ataksija ja a ja
Galvas nervi
e nistagmus
o spontans horizontals rotgjoss/vertikals rotgjoss/vertikals
o pendulars né né ja
e $kiele$ana ventrala, ventrala, ipsilaterali ventrala,
o I—iornera sindroms ipsilaterali né kontralaterali
e citi galvas nervi +/- ipsilaterali multipli ipsilaterali né
facialis ipsilaterali multipli ipsilaterali
Stajas reakcijas
e korekcija normala abnormala abnormala
e citas abnormalas abnormalas ipsilaterali
abnormalas
Spinalie refleksi normali/pastiprinati | normali/pastiprinati | normali/pastiprinati
Sapju sajuta normala normala/pazeminata | normala/pazeminata

VESTIBULARAS SISTEMAS DIFERENCIALDIAGNOZES

Periferas Centralas
V askularas - asiposana, infarkts
I ekaisuma, otitis media/interna granulomatozais meningoencefalits,
infekcijas FIP, virusu, baktériju u.c. iekaisumi
T rauma os petrosum liizumi smadzenu stumbra traumas
A nomalijas iedzimts vestibularais sindroms -
M etaboliskas hipotireodisms, intoksikacija tiamina deficits

(streptomicins, gentamicins,
polimiksins B, neomicins u.c.)

| diopatiskas idiopatiskais vestibularais sindroms -

N eoplazijas n. vestibularis vai kaulu audzéji meningiomas, gliomas, limfomas,
medulloblastomas, plexus papilomas

D egenerativas vidusauss polipi smadzenu degenerativas slimibas
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MUGURAS SMADZENU DIFERENCIALDIAGNOZES

PROBLEMAS LOKALIZACIJA

1. MONOPAREZE?

[ e

2. GENERALIZETI
PAVAJINATI
SPINALIE REFLEKSI?

Né

3.GALVAS NERVU
DEFICITI?

ﬂNé

@uras smadze@

Muguras smadzenu slimibas, kas izraisa sapes bez neirologiskiem deficitiem

V askularas

I ekaisuma, steroid-responsive meningitis-arteritis (S)
infekcijas diskospondilits; osteomielits (S, K)
T rauma mugurkaula liizumi, subluksacija (S, K)

A nomalijas

okcipito — atlanto — aksiala instabilitate (S, K)

M etaboliskas

hipervitaminoze A (K)

| diopatiskas

N eoplazijas

mugurkaula audzéji (osteosarkoma, fibrosarkoma...) (S, K)

D egenerativas

degenerativo disku slimiba; (S, K)
kaudala cervikala spondilomielopatija (wobbler sindroms); (S)
degenerativa lumbosakrala stenoze (S)

Muguras smadzenu slimibas, kas izraisa sapes un neirologiskus deficitus

V askularas

ekstra-, vai intradurala asinosana (S, K)

I ekaisuma, bakterials meningomielits, mikotisks meningomielits; protozoals

infekcijas meningomielits (toksoplazmoze, neosporoze); FIP; granulomatozais
meningoencefalits

T rauma mugurkaula liizumi, subluksacija (S, K)

A nomalijas

okcipito—atlanto—aksiala instabilitate; spinalais disrafisms; hemivertebra;
siringomielija; hidromielija (S, K)

M etaboliskas

hipervitaminoze A (K)
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| diopatiskas

N eoplazijas

mugurkaula audzéji (osteosarkoma, fibrosarkoma...), ekstradurali, intradurali-

ekstramedullari, intramedullari audzéji (S, K)

D egenerativas

degenerativo disku slimiba; (S, K)

kaudala cervikala spondilomielopatija (wobbler sindroms); (S)
degenerativa lumbosakrala stenoze (S)

multiplas skrimslaudu eksostozes (S)

dura mater osifikacija (S)

Muguras smadzenu slimibas, kas izraisa neirologiskus deficitus bez sapem

V askularas

fibrocartilaginozais embolisms (S, K)

| ekaisuma,
infekcijas

kaku un sunu polimielits

T rauma

A nomalijas

arachnoidas cistas, siringomielija; hidromielija (S, K)

M etaboliskas

| diopatiskas

N eoplazijas

intramedullari audzeji (S, K)

D egenerativas

degenerativa mielopatija (S)
Skirném raksturigas degenerativas mugurkaula slimibas
apakséjo motoro neironu slimibas (S, K)

PS: slimibas biezak novéro S — supiem, K — kakiem.

PERIFERAS NERVU SISTEMAS DIFERENCIALDIAGNOZES

PROBLEMAS LOKALIZACIJA
1. MONOPAREZE?
NE
2. GENERALIZETI _
PAVAJINATI SPINALIE
REFLEKSI?
JA

Periféera nervu sistéema
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Monoparéze ar pazeminatiem spinalajiem refleksiem ar var bit lokaliz&ta PNS. Sini
gadijuma lokalizacija ir pleca vai giizu pinuma kas veido periféros nervus ekstremitatém.

Jaatceras ka galvas nervi arf ir periférie nervi un dazu slimibu gadijuma tie var biit ievainoti.

Periferas nervu sistémas slimibas kas izraisa monoparezi

V askularas

hipertrofiska kardiomiopatija (K), tromboembolija (S, K)

I ekaisuma, abscess
infekcijas
T rauma viens no visbiezakajiem iemesliem (S, K)

A nomalijas

M etaboliskas

| diopatiskas

N eoplazijas

nervu apvalku audzéji, audzeji, kas izraisa nervu kompresiju (S, K)

D egenerativas

Periferas nervu sistémas slimibas bez galvas nervu pazimem

V askularas

I ekaisuma, autoimiinie iekaisumi, akiits poliradikuloneirits, ércu izraisitda paralize,
infekcijas neosporoze...
T rauma -

A nomalijas

M etaboliskas

hipoglikemija, hipotireoze, hiperadrenokorticisms, hipokalemija,
hiperkalémija, intoksikdcija

| diopatiskas

distala simetriska polineiropatija

N eoplazijas

paraneoplastiskais sindroms

D egenerativas

Skirném raksturiga nervu un muskulu atrofija

Periferas nervu sistémas slimibas ar galvas nervu pazimeém

V askularas

I ekaisuma,
infekcijas

botulisms, gremosanas muskuju miozits, miastenia gravis

T rauma

A nomalijas

M etaboliskas

hipoglikémija, hipotireoze, hiperadrenokorticisms, hipokalémija,
hiperkalémija, intoksikdcija

| diopatiskas

disautonomija

N eoplazijas

paraneoplastiskais sindroms

D egenerativas

energijas metabolisma deficiti, enzimu deficiti Sunas
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VISPAREJAS ANESTEZIJAS LIDZEKLU IETEKME UZ ACS IEKSEJO
SPIEDIENU SUNIEM

THE EFFECTS OF ANAESTHETIC DRUGS ON CANINE
INTRAOCULAR PRESSURE

Liga Kovalc¢uka

LLU, Veterinarmedicinas fakultate, Prekliniskais institdts, Latvija
LUA, Faculty of Veterinary Medicine, Preclinical Institute, Latvia
kovalcuka@gmail.com

Latvija veterinarmedicina miusdienas vispargjas anest€zijas nodroS§inasanai visbiezak
izmanto atroptna sulfatu kopa ar acepromazina maleatu, bet vispargjai anestézijai ketamina
hidrohlorida un diazepama kombinaciju. Tapat plasi tiek pielietots ievadnarkozes lidzeklis
propofols, sedativie Iidzekli medetomidina hidrohlorids un deksmedetomidina hidrohlorids,
ka arf inhalacijas anestézijas Iidzekli izoflurans un sevoflurans.

Oftalmologiskajiem pacientiem anestézijas laika janodro$ina vienmériga ievadnarkoze un
atmosSanas, pietickama pirms un pec operacijas analgé€zija, stabila kardiopulmonala funkcija,
ka arT nemainigs acs iekS$gjais spiediens jeb intraokularais spiediens (IOS) (Collins et al.,
1995; Brunson, 1980). IOS paaugstinaSanas var biit kritiska tiem dzivniekiem, kuriem ir
radzenes vai cipslenes trauma, vai ari radzenes Ciila, tadél, ka, anestézijas lidzeklu izsauktas
IOS paaugstinasanas rezultata, iesp€jama radzenes pliSana un varaviksnenes vai stiklaveida
kermena izkritums. IOS paaugstinasanas var bt kritiska ari intraokularo kirurgisko operaciju
(kataraktas, l€cas ekstrakcijas) laika, ka ari dzivniekiem ar glaukomu (Brunson, 1980).

Premedikacija, bradikardijas profilaksei un elpcelu sekrécijas samazinasanai, lietotais
atropina sulfats IOS paaugstina, bet acepromazina maleats, ko lieto dzivnieku nomierinasanai,
miega efekta atrakai sasniegSanai, muskulu relaksacijas nodroSinaSanai, ka ari, lai noverstu
spontanas dzivnieku kustibas operacijas laika, IOS samazina, tomer, lietojot Sos
medikamentus kombinacija, IOS paaugstinosa ietekme saglabajas (Kovalcuka, Birgele, 2008;
Kovalcuka, Birgele, 2009, Kovalcuka, Birgele, 2011).

Vispargja anestézija ketamina hidrohlorids tiek lietots miega nodroSinasanai, tomér tas ne
tikai paaugstina intrakranialo un cerebrospinalo spiedienu un paaugstina asinsspiedienu, bet
ar1 paaugstina I0S (Antal et al., 1978; Kovalcuka et al., 2012). Diazepamam piemit spéciga
sedativa, muskulus relaksgjoSa un pretkrampju iedarbiba, tas pazemina arterialo spiedienu,
samazina cerebralo asinsriti un pazemina intracerebralo spiedienu, tomér ta ietekme uz IOS
nav viennozimiga. Lietojot Sos medikamentus kombinacija, IOS bitiski paaugstinas
(Kovalcuka, Birgele, 2011).

Savukart 1slaicigas darbibas intravenozs vispargjas anestézijas Iidzeklis propofols 10S
nemaina (Hofmeister et al., 2009). Pétijumos paradits, ka inhalacijas — gazes anestézijas
lidzeklis — sevoflurans, izoflurans un desflurans, lietots ar propofola ievadnarkozi, 10S
nemaina (Almeda et al., 2004). Kas attiecas uz medetomina hidrohloridu un
deksmedetomidina hidrohloridu, ta lietoSanas laika novéro strauju IOS paaugstinaSanos un
tam sckojoSu samazinasanos, kas parada S$1 Iidzekla nepiemérotibu oftalmologisko-
intraokularo manipulaciju veiksanai.
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INFORMACIJA PAR PVD PARTIKAS UZRAUDZIBAS
DEPARTAMENTA UZRAUDZIBAS REZULTATIEM UN
AKTUALITATEM 2012. GADA

Ilze PlikSa

PVD Partikas uzraudzibas departaments, Dzivnieku izcelsmes produktu razoSanas
uzraudzibas dala, Latvija

lize.Pliksa@pvd.gov.lv

2012. GADA 9 MENESOS PUD IR:

Pilnveidota oficialas kontroles kartiba galas sadales uznémumos;

Veikta pastiprinata kontrole piena produktu parpakosanas un izplatiSanas uzpémumos,
sakara ar konstatéto problému, ka uzp@€mumi patvaligi maina produktu (sieru)
tirdzniecibas nosaukumus, razotaja identifikacijas mark&umu, deriguma terminus un nav
nodroSinata izsekojamiba un atbilstosi pavaddokumenti.

Lidz 2012.gada aprilim veikta pastiprinata olu aprites kontrole olu razoSanas uzn€mumos,
kuros dgjgjvistas tiek tur€tas labturibas prasibam neatbilstoSos apstaklos (atskaiSu
apkoposana par izdéto, parstradei nositito un parstradato olu skaitu).

Veikta pastiprinata svaigas galas aprites uznémumu (tirdzniecibas vietas, veikali un
kautuves) uzraudziba, lai nodroSinatu Trihinelozes izplatibas samazinasanos
Dienvidlatgales regiona.

Uzsakta cenu zinoSanas atbilstibas kontrole kautuves, kuras nav iesaistitas dzivnieku
liemenu klasific€Sanas sisteéma, atbilstosi 2011. gada MK noteikumiem Nr.841.
Blakusproduktu aprites uzraudzibas joma I pusgada uzsakts biogazes uzpémumu
atziSanas process (atziti ~50% biogazes uznémumu), kur§ intensivi tiek turpinats ar1 II
pusgada.

HACCP sistemas audita programmas TistenoSana dzivnieku izcelsmes produkcijas
razoSanas uznémumos

Izveidota uzraudzibas sistéma par materialiem un priekSmetiem kas nonak saskaré ar
partiku:

Nemot véra to, ka partikas inspektori parbauzu laika partikas uznp€mumos pievers
uzmanibu iepakojuma materiala razotaja deklaracijam, pieaug to iepakojuma razotaju
skaits, kas vérSas PVD ar merki iegit skaidrojumu par registraciju un likumdo$anas
prasibam.

Daliba projekta “Dzivnieku izcelsmes partikas un baribas kontroles stiprinasana
Arménija”;

PiedaliSanas &nu ekonomikas apkaroSanas pasakumos (VGVPI rikojums Nr.70
(12.06.2012):

Sekmigi istenotas 2 FVO misijas: Rekomendaciju parbaude, lai sagatavotu Country
profile; Organiskais m&slojums un augsnes uzlabotaji un Australijas kompetentas iestades
vizites BSE In-country Verification Visit of Latvia

PUD laboratoriskas kontroles programmas izpilde 6 ménesos:
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1. tabula

Paraugu Izmeklgjumu
Nr. Programmas nosaukums . .
skaits skaits
ES dalibvalstim obligatas programmas
1 At}lﬁ:kylGlg kontroles programma dzivniekiem un 704 1054
dzivnieku izcelsmes produktiem
Pesticidu atlieku kontroles programma produktiem 88 246
Kopgja tdens satura kontroles programma majputnu gala 21 63
Partikas aprité iesaistito uznémumu darbibas kontroles programmas
4 Partikas aprite iesaistito uznémumu laboratoriskas 155 395
kontroles programma
5. | Radiacijas dros$ibas centra programma 7 9
Materialu un priekSmetu, kuri nonak saskaré ar partiku, -
6. _ S no otra pusgada
sastavdalu migracijas kontroles programma
Benzopiréna kontroles programma zvejas produktos 15 15
Nacionala pesticidu atlieku kontroles programma
8. . 5 14
produktiem
9 Dioksinu un dioksiniem lidzigo PHB kontroles 5 4
" | programma
10. | Arpuskartas gadijumi 154 211
Zoonozu izraisitaju kontroles programmas
11 Salmonel}ozes ierosinataju kontrole majputniem, partikai 140 700
un baribai
12. | Listeria monocytogenes kontroles programma 29 145
Kopa: 1320 2856

AKTUALITATES LIDZ 2012.GADA BEIGAM
Uzlabot sadarbibu ar viet€jam paSvaldibam informacijas iegiiSanai par notiekoSajiem
masu pasakumiem. lesp&ju robezas nodroSinat ielu tirdzniecibas, tostarp €dinasanas
pakalpojumu sniedz&u masu pasakumos (gadatirgos, pilsétu svétkos, sporta pasakumos
u.c.) kontroli, pastiprinatu uzmanibu pieverSot produktu uzglabaSanas apstakliem,

deriguma terminiem un izsekojamibai.

Sakoties jaunajam macibu gadam, veikt skolu @&dinaSanas uzp€mumu parbaudes,

atceroties, ka stajusies speka MK noteikumi par uztura normam.

Izglitibas iestazu €dinasanas bloku parbauzu laika veikt ar1 programmu ,,Skolas auglis”
un ,,Skolas piens” atbilstibas parbaudi. Sogad programma ,,Skolas auglis” tiks uzsakta jau
oktobrT un ,,Skolas piens” tiks piedavats 1. - 9. klaSu skoléniem jau no septembra.

Tiks veikta paplaSinata putnu galas tirdzniecibas standartu ievieSanas parbaude abas

lielakajas Latvijas putnu kautuves

Tiks turpinats darbs pie veterinaras ekspertizes sist€mas optimizacijas un kvalitates
uzlaboSanas mazajas kautuvés, ka ar1 tiek veikta inspektoru apmaciba veterinaras

ekspertizes veikSana
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FVO misija Par dzivnieku labturibas prasibu ievérosanu (oktobris).

Pamatojoties uz KF federala veterinaras un fitosanitaras uzraudzibas dienesta véstuli
Eiropas Komisijas veselibas un paterétaju aizsardzibas direktoratam, tiek veikta
normativo aktu izvertéSana, salidzinasana un analize, un nepiecieSamibas gadijuma tiks
gatavoti grozijumi uzraudzibas procediiras;

2012.gada julija ir sakusies produktu izdale vistriicigakajam personam ikgadgjas EK
programmas vistricigakajam personam ietvaros.

Salidzinot ar ieprieks€jiem gadiem, partikas paka/komplekts ir vertigaka. Tas sastava ir
dazadi graudaugu produkti, taja skaita griki, makaroni, ka arT sausa kartupelu biezputra
un sautétas ctikgalas konservi.

Turpinasim uzraudzibu svaigu auglu un darzenu kvalitates kontroles joma, lai gan
produktu kvalitate nerada risku patérétaju veselibai, $aja joma verojama bieza paterétaju
maldinaSana, kas butiski ietekmé& Latvijas raZzotajus un ir svariga patérétajiem.
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TOTAL INTRAVENOUS ANESTHESIA IN DOGS

Charlotte Sandersen

Department of Clinical Sciences, Faculty of Veterinary Medicine, University of Liege,
Belgium

charlotte.sandersen@ulg.ac.be

Total intravenous anaesthesia (TIVA) is defined as a technique of general anaesthesia
using a combination of agents given solely by the intravenous route and in the absence of
inhalational agents. The intravenous route has long and efficiently been used to administer
anesthetics drugs, but inhalational anesthesia with modern drugs and machines had
revolutionized human anesthesia from the 1960s. Since then, inhalational anesthesia has been
considered as gold standard of anesthesia maintenance, especially because of its rapid onset
and recovery and the ease of controlling depth of anesthesia.

Recently, TIVA has found its place as preferred technique among human anesthetists for
two main reasons: First, unlike intravenous agents of the past, the pharmacokinetic and
pharmacodynamic properties of modern drugs like propofol and the newer synthetic, short
acting opioids like remifentanil make them very suitable for administration by continuous
infusion. Second, new concepts in pharmacokinetic modeling and advances in computer
technology have allowed the development of sophisticated delivery systems and the concept
of so-called target-controlled infusion (TCI).

For veterinary patients, as for man, inhalational anesthesia has been considered as
mainstay of general anesthesia, but due to the technical and financial concerns related to
inhalational anesthesia, many veterinary patients missed the benefits of inhalation anesthesia.
Fortunately, with the development of new drugs, TIVA for veterinary patients is no longer a
simple way of making them sleep but a real alternative to inhalation anesthesia, providing
plentiful of benefits to our patients.

Numerous studies have evaluated different drug combinations for TIVA use in dogs,
containing alfaxolone, propofol, remifentanil, alfentanil, fentanyl, midazolam, or
medetomidine. The following table summarizes recent publications on TIVA use in dogs.
Anesthesists have to be aware that most drug combinations induce considerable respiratory
depression, which makes mechanical ventilation compulsory and therefore reduces the
advantages of inhalational agent free anesthesia. However, TIVA remains an easy technique
to provide excellent quality anesthesia to our patients.
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PREPARATIEM ZIRGIEM

THE USE OF HOMEOPATHY IN PLACE OF ANTIBIOTICS IN
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ABSTRACT

Antibiotics have already shown to bear some danger to public health, especially, if
overused. Use of potentized (so called homeopathic) medicines in face of existing threat of
infection is known already for centuries. Just to mention famous cholera outbreak in
London, where died so many people under conventioal care (When the cholera epidemic
hit London in 1854, the death rate at orthodox hospitals was 52% whereas at the
Homaeopathic Hospital it was 16%. In rest of Europe figures were even more impressive -
as 70 and 10%). Although well known and documented, prescribing and using potentized
medicines usually requires some special knowledge, since there are some basic differecies
in the use of those medicines. In spite of this, many of potentized medicines can be used in
a quite similar manner as we use conventional drugs. Doing so, in many instances
antibiotic usage can be avoided.

“Jebkura viela, kura ietekmé dzivibas procesu ir zales. Arsta pienakums ir parzinat pec
iesp&jas plasaku zalu klastu, lai sp&tu sniegt atbilstosako arstésanu.”
Umberto Cornelli (Leary, 1987).

“Diskusijas par homeopatijas zinatnisko pamatu parasti vienmér rodas vairak siltuma,
ka gaismas.” Dr.G.Srinivasulu (Clarke, 1915).

KEY WORDS: potentized medicines, local infections, fever.

IEVADS
ANTIOBIOTIKAS - pret dzivibu vérsts Iidzeklis.
HOMEOPATIJA - arstéSana ar lidzigo (Srinivasulu, 2010).

Esam radusi sepsi uzskatit par uzvarétu, jo miisu riciba ir antibiotikas.

Faktiski vards “antibiotikas” ir pirmais vards, kur§ ieSaujas prata lielai dalai arstu, ja
kada patologija ir iesaistitas sikbtitnes.

ANTIBIOTIKAS - to pamatiedarbiba - patologijas attistibas vieta iznicinat sikbiitnes
(parasti visas) vai, vismaz, ierobezot to vairoSanos. (Ar vardu “antibiotikas” ir domati
antibakteriali lidzekli, t.sk. sulfamidi utml.).

Organisms péc izveseloSanas ir vismaz tikpat uznémigs pret sikbutnu klatbiitni, ka bija pirms
slimosanas (Albrecht, Schiitte; 1999).

HOMEOPATIJA - darbiba - organisma aizsargsp&ju mobilizacija. Lieto potencétus
preparatus. Zalu ietekmé sikbiitnu Ipasibas netiek mainitas. Organisms péc izveseloSanas ir
parasti ir iemacijies labak sadzivot ar sikbtitném, ka pirms slimoSanas.

Minusi, lietojot antibiotikas:
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Antibiotikas, verSoties pret infekcijas avotu, postosi iedarbojas arl uz t.s. labajam
stkbtitném.

P&c arstéSanas kursa antibiotikas var nonakt cilvéku uztura (piens, gala). Tas lietojot
ilgstosi, rodas iesp€ja veidoties rezistentiem mikroorganismu celmiem. (Couzens, 2006).
Antibiotikas ir saméra dargs arst€Sanas veids, pie tam - tas lielakoties tiek razotas arpus
Latvijas.

Minusi, lietojot potencétos preparatus:

Lai tos lietotu sekmigi, ir loti vélams izglitoties to lietoSana, jo lielakoties, Sie preparati
jalieto, vadoties péc atskirigiem krit€rijiem.

Homeopatijas sp&jas palidzet organisma cina pret sikbiitnu uzbrukumiem ir izmantotas
jau simtiem gadu. Tatad - daudz ilgak ka lidzigam mérkim izmantojam antibiotikas.

Lai ari no mediciniska viedokla palidziba slimam organismam ir logiskaks cels,
paradoties antibiotikam, §1 logika, vismaz Skietami, daudziem aizmirsas. Radas vélme
atbrivot organismu no “slikto” sikbiitnu klatbiitnes.

Iesp€jams, to sekmgja art tadu prieksstatu veidosanu, kuri vairoja musu parliecibu par
dazadu organismu kopa dzivosanu skatit ka konkurences cinu, kura “uzvar stiprakais”. Lai
ar1 Skiet, ka mes visi skaidri saprotam, ka vienigais “stiprakais” uz planétas Sobrid ir
cilveks, un ta uzvaras par “vajakajiem” mes tomér saucam par dabas iznicinasanu.

Saja Tsaja uzruna es gribu akcentét nedaudz savadaku prieksstatu par dazadu biitnu
kopa atrasanos telpa un laika. Par sadzivoSanu, jeb sinergiju.

Jo tiesi sadzivoSanu ar sikbiitném meés varam macities no visam epidémijam. Lai kada
slimiba plositos - parasti lielaka dala cilvéku (arT dzivnieku) vai nu nesaslimst, vai parslimo
viegli. Skiet, ka homeopatija palidz uznémigakajiem organismiem kliit mazak uznémigiem
(stiprina to iminspgjas).

Homeopatija un infekcijas

Homeopatijas lietoSana epidémiju laika zinama jau no senlaikiem. Tifa epidémijas
laika Leipciga 1812-13.gados, kad no tradicionali arstétiem mira ap 20% no saslimusajiem,
no Hanemana arstétiem 180 slimniekiem nomira tikai 2, jeb ~ 1%.

Jau velakas holeras epidémijas, daudzas Eiropas valstis no simtiem tiikstoSu
saslimusajiem mira ap 60-70%. Homeopatiski arst€tiem bija daudz lielakas izredzes
izdzivot, letalitate bija zem 10%. Statistika bija tik neapSaubama, ka Londonas Veselibas
parvalde pat sakotng&ji atteicas publicét epidémijas rezultatu datus (Londona gan statistika
bija attiecigi 56% un 16%). Dati par holeras epidémijam daudzas Eiropas valstis, (ar1
Krievija) bija lidzigi - homeopatiskai arst€Sanai bija daudz lielaki panakumi, ka
tradicionalai ta laika medicinai.

Lidzigi bija ar1 viena no pasaules postoSakajam epidémijam - Spanu gripa, kura
dzivibu zaudgja vairaki desmiti miljoni cilvéku. Viena no mistiskakam sérgam, jo nekad
agrak (arT velak ne) gripa nebija bijusi tik navgjosa. Mira ap 30-40% no saslimuSajiem,
kurus arstgja ar parastiem lidzekliem. Un tikai aptuveni 1 - 1.5% no tiem, kurus arst&ja
homeopatiski. Lielakoties tika lietots GELSEMIUM.

Lai arT acimredzami homeopatiskai arstéSanai bija izcili panakumi, kada iemesla dél
tie palika, vismaz Skietami, nemanami. Homeopati turpinaja savu dzivi, tradicionala
medicina vigus ignor&ja, ik pa bridim gan raidot kadu dze€ligu piezimi homeopatijas
virziena.

Homeopatiski preparati antibiotiku vieta

Svarigi: ka jebkuras slimibas gadijuma, vispirms izskatiet iesp&ju pilniba novertét
pacienta stavokli. Daudzu t.s.inficétu procesu gadijumos ir iesp&ams iztikt vispar BEZ
medikamentu lietoSanas, taja skaita ar bez homeopatijas. Ipasi gadfjumos, ja saslimis zirgs,
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kuram kopgjais veselibas stavoklis ir labs. Veiciet pasakumus un pamainiet zirga turéSanas
apstaklus, lai atvieglotu ta atveseloSanos.

Lokalos procesos (briices, nobrazumi) tiriba - vienkarsi skartas vietas skalo ar tiru
fideni, miers - gan dzivniekam, gan, dazkart, arT Ipass miers skartajam apvidum. Aps&jus
lictojiet vien tad, ja saimniekam ir iespEjas tos mainit Visparéjas infekcijas - miers,
atbrivojiet zirgu no darba un stresa. Ja nepiecieSams - izolgjiet to no pargjiem zirgiem
(Srinivasulu, 2010).

Klniski gadijumi

SILICA 30C

Keve, 10 gadus veca.

Keéve, kurai Skietami bijusi kreisas pakalkdjas naga trauma pirms vairak ka 6
méneSiem, pec traumas klibums saglabajies, ka arT naga zol€ ir fistula, pa kuru izdalas
Skidrums. Vairakas reizes to ir izmeklgjusi dazadi veterinararsti, zirgs bijis ari kliika.
Nagam veikta arT rentgenografiska izmekl€Sana. Rentgenogramma skaidri redzama kaula
fragmentacija.

Tresas falangas lateralais stiiris atdalijies, uz fragmenta malas - osteolizes pazimes.
Iesp€jams, ka liizuma linija skar arT naga locitavu.

Iesp&jama diagnoze - kreisas pakalkajas naga kaula lizums, osteomoelits. Prognoze -
slikta. L1dz8ingja arstéSana nev devusi efektu.

Kévas vispargjie veselibas raditaji normali. Brivi stavot ta izrada tendenci atbrivot
kreiso pakalkaju. Solojot skaidri izteikts 3 pakapes (3/5) atbalsta klibums.

Ta ka jebkur§ tradicionals arst€Sanas veids $ada gadijuma bitu loti dargs, ilgstoss, ka
ar1 prognoze, neskatoties uz arsté€Sanu, lielakoties ir slikta, nolému méginat homeopatisku
arstésanu. No acimredzamas patologijas - hroniska fistula naga, izvélgjos Silica.

Rp: Silicea terra 30c, 1x diena per os, 10 dienas.

Apskatot k&vi péc viena ménesa, ta vairs neklibo, fistula naga nav atrodama.

GUNPOWDER 6C

AuloSanas sacensibas zirgs nokrita, ar visu savu svaru piezemgjoties uz labas
priekskajas elkona.

Kastrats, 4 gadus vecs sporta zirgs, 3-4 (no 5) klibuma pakape (zirgs acimredzami
klibo, briziem balstas tikai uz naga priek$€jas malas).

Briice laba elkona apvidi,vérsta horizontali, kajas kaudalaja mala ~10 cm plata,
atverusies par ~5 cm. Briices apvidus emfizematozs. Emfiz€ma (izpalpg&jama zemadas
CauksteSana)iesniedzas paduse€, pat ~ 30 cm attdluma no briices. Parsvara - dorsali un
kaudali. Briice pilna ar augsnes dalam. Briicg ir iztaustams elkona kauls.

Zirgam briices lielakoties nav saistitas ar lielam sapem. Saja gadijuma stipri izteiktais
klibums un liela sapju reakcija uz apvidus manipulaciju radija aizdomas par iesp&jamu
kaula lizumu. Tika veikta apvidus rentgenologiska izmeklé$ana. Netika atrastas lizuma
pazimes.

Sakotng&ja diagnoze: piesarpota briice ar elkona kaula sasitumu.

ArstéSana. Briici skalojam ar tiru, tekoSu tdeni. Pé&c 20 miniiSu skaloSanas bija
izdevies tikai nedaudz atbrivoties no augses dalam briicé. Vizuali - briicé redzamie audi
bija melna (augsnes) krasa.

Saja gadfjuma 8kita neparprotami skaidrs, ka nepiecieama antibiotiku lietoSana.
Iesp&jamo arstéSanas planu apspriezot ar zirga saimnieku, tom&r vienojamies, ka
nesteigsimies lietot antibiotikas, vispirms méginot homeopatisku arstésanu. Tadai izvélei
pamata bija zirga vecuma un labais veselibas stavoklis briices iegiiSanas laika. Taja pat
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laika vienojamies, ka zirga saimnieks, kur§ uz sacensibam zirgu bija atvedis no ~250 km
attaluma, vajadzibas gadijuma ir gatavs versties pie sava veterinararsta.

Homeopatiska arstéSana: Gunpowder 6¢, 4x diena, per os.
Jau tas paSas dienas vakara zirga passajiita esot uzlabojusies. Peéc 2 ned€lam briice bija

gandriz pilniba aizdzijusi (p&c ipasnieka vardiem, kur§ bija atbraucis, lai pastastitu par
arstéSanas rezultatu). Antibiotikas netika lietotas.

NOBEIGUMA

Lai izvairitos no antibiotiku parlieku licto$anas, noteikti vajag nemt véra jebkurus citus

terapijas veidus, kuri sp€j atjaunot dzivnieku veselibu nelietojot antibiotikas.

Homeopatiskie Iidzekli spgj 1sa laika pietiekami aktivizét zirga iminspgjas, lai tas

spétu izveseloties, neraugoties uz sikbutnu klatbitni.

Pamatzinasanas par potenc€to medikamentu lietoSanu  vajadz€tu  sniegt

veterinarmedicinas studiju laika.
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