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PREPARATA MILDRONATA IEDARBIBA UZ VAISLAS KUILU
DZIMUMAKTIVITATI UN SPERMAS KVALITATI

INFLUENCE OF PREPARATION MILDRONAT ON SEXUAL
BEHAVIOR AND SEMEN QUALITY OF BOARS

Vita Antane’, Ilmars Stonans®, J azeps Rimeicans’, Mara Mangalel, Zigmunds
Briiveris', Alberts Auzans®, Aleksandrs Mednis®, Ivars Liisis®
1LLU, Veterinarmedicinas fakultate, Latvija
LUA, Faculty of Veterinary Medicine, Latvia
2 AS Grindeks

ABSTRACT

In 1984, the Institute of Organic Synthesis of Latvian Academy of Sciences developed a
medical drug Mildronate that is widely used in medicine as anti-ishemic and stress-
protective drug in treating various cardiovascular diseases, and in farm animals as
growing and metabolic process stimulator. It is known, that Mildronate (Quaterin,
Meldonium) interferes with carnitine biosynthesis, controlling carnitine and gamma-
butyrobetaine (GBB) concentration ratio. L-carnitine is implicate in reproductive
biology and could be associated with the maturation process of spermatogenesis. In its
turn, GBB normalizes and stimulates the sexual activity and potency in mammals.

The aim of our study was to estimate the influence of preparation Mildronate on
spermatogenesis, libido and semen quality of boars. Two groups (control and
experimental) of boars were used to achieve the task of the research. Each group
consisted of six animals, were kept and fed at the same circumstances. Experimental
period started two months later when the boars had reached the breeding preparedness.
The boars of experimental group got orally 2 g of Mildronate daily for 60 days. Animals
both control and experimental groups on a regular basis were tested for health status as
well as the blood samples were taken. The semen was collected manually once every 10
days. The semen quality parameters were assessed before the administration of
Mildronate and further once in 39 days that corresponds to the length of
spermatogenesis cycle in boars. The sexual behavior was detected for each boar. The
results of the study indicate that the administration of Mildronate in boars improves
their sexual activity and the semen quality: time from approaching the ,,dummy” to the
start of ejaculation is significantly (p<0.05) reduced and the progressive motility of
spermatozoa is significantly increased (p<0.001). In animals that were administered
Mildronate the dynamic changes of spermatozoa activity are more even and smoother
with every semen collection.

KEY WORDS: mildronate, boars, sexual activity, semen quality indices.

IEVADS

Vaislinieku selekcija, izaudze$ana, to apmaciba spermas atdoSanai ir liels laika,
ieguldita darba un finansu ietilpigs process (5). ApaugloSanas procesa loti butiski ir
vaislinieku spermas kvalitates raditaji, tapec p&tijumi par atsevisku preparatu iesp&jamo
pozitivo iedarbibu uz spermatogenézi ir zinams ieguldijums §is problémas risinasana.
E.Jacyno, A.Kolodziej, M.Kamyczek et al., (2007) apraksta par L-Carnitina pozitivo
ietekmi uz kuilu spermatogenézi (3) Savukart Mildronats, kur§ sintezéts Latvijas
Organiskas Kimijas institlita, un atlauts lietot humanaja medicina sakot ar 1984 gadu,



bitiski samazina L-karnitina, bet paaugstina y — butirobetaina (GBB) koncentraciju
asins plazma un s€kliniekos. GBB var pielietot seksualas aktivitates un potences
stimulésanai(4). Misu pétljuma mérkis bija parbaudit preparata Mildronata ietekmi uz
kuilu spermatogenézi un spermas kvalitati, jo ieprick$gjie pétfjjumi paradija (1) ka
izbarojot Mildronatu 60 dienas pa 2,0 g vaislas gatavibu sasnieguSiem kuiliem
palielinas spermatogéna epit€lija slana biezums, testosterona koncentracija asins
seruma, un labak attistas s€klinieku intersticijs un palielinas glandulocttu (Leidiga Stnu)
skaits.

MATERIALS UN METODIKA

Pétijuma veikSanai no nosaciti analogiem kuiliSiem tika komplekt&ta
eksperimentala un kontroles grupa. P&tijjums sastavéja no diviem periodiem:
sagatavosanas un eksperimentala. Sagatavosanas perioda tika apmaciti 8-9 ménesus veci
kuili, kuri sasniegusi vaislas gatavibu, atdot spermu uz fantoma. Eksperimentalais
periods ilga tris ménesus. Saja laika kuili katru dienu individuali kopa ar baribu sanéma
2 gramus Mildronatu atSkaiditu ar 2-3ml Gidens. Spermas nonemsana veikta manuali ik
pec 10 dienam. Katram kuilim noteicam dzimumrefleksu (no kuila tuvosanas fantomam
lidz ejakulacijas sakumam un ejakulacijas ilgumu) izteiktibu laika perioda - sekundgs.
Pirms Mildronata sanemsanas un talak ik péc 39 dienam, kas atbilst kuilu viena
spermatogenézes cikla garumam, noteicam kuiliem spermas kvalitates raditajus
(ejakulata masu, spermiju koncentraciju, spermatozoidu aktivitati un morfologiju).
Spermas izmekléjumi tika veikti talit péc spermas nopemsSanas Uz Vietas ferma.
Spermatozoidu morfologijas noteikSanai pagatavotas iztriepes nokrasotas un izvertétas
Kliniska institita Dzivnieku reprodukcijas laboratorija.

legiito datu apstrade veikta ar matematiskas statistikas metodém, iegiitajiem
rezultatiem aprékinati vid€jie aritmé&tiskie lielumi, dispersijas, standartnovirzes,
izmantojot datoru ar Stata-9 un Microsoft Excel standartprogrammu paketi.

REZULTATI UN DISKUSIJA

Dzimumrefleksu, no kuila tuvosanas fantomam lidz ejakulacijai, izteiktiba un
ejakulacijas ilgums laika vieniba ik péc 60 s grafiski attéloti izmantojot Kaplan-Meier
(6) metodi (1 un 2 attéls). Aprékini paradija, ka péc pirmajam 60 sekundém 42% no
eksperimenta dzivniekiem (E), kuri sanéma Mildronatu, iestajas ejakulacija. Taja pat
laika kontroles grupas kuiliem (K), kuri preparatu nesanéma, ejakulacija iestajusies tikai
6% gadijumos. Péc 120 s Sie radita;ji ir attiecigi 83% un 55%, péc 180 s - 93% un 79%.
Atskiribas starp grupam péc Wilcoxon (Breslow) testa ir batiskas - Pr>chi2=0,0001.
Turpretim ejakulacijas ilgums (2 zim.) eksperimenta grupas kuiliem butiski neatskiras
no kontroles grupas dzivniekiem un ta vid€jie raditaji bija attiecigi 276 = 59 un 288 + 52
S. Pétijumos ar zurkam (2) pieradijas, ka Mildronats samazinaja briva karnitina
koncentraciju zurku s€kliniekos un tas savukart nepazeminaja zurku seksualo aktivitati
un spermas kvalitati.

Kuilu ejakulatu masas raditaji att€loti 1. tabula. Pirms Mildronata pielietoSanas
eksperimenta un kontroles grupas kuilu ejakulata masas raditaju atskiribas nav biitiskas
(p>0.05). Pirmo 39 dienu laika eksperimentalas grupas kuiliem p&c Mildronata
pielietosanas palielinas ejakulata masa no 120.8 £ 13.5 ml Iidz 194.4 + 16.1 (62%). Tai pat
laika kuiliem, kuri preparatu nesané€ma (kontroles grupa) ejakulata masas palielinajums
nenozimigs un tas ir N0 145.8 + 24.9 uz 157.5 + 18.2 (9%) Raditaju atskiribas starp
grupam ir ar varbtibu p<0.10. Vienu spermatogenézes ciklu vélak (40 ... 79. diena)
ejakulata masas palielinajumu par 41% noveéro kontroles grupas kuiliem un $aja laika
tas [idzinas E grupas kuilu ejakulata masai. Ar1 turpmakajas spermas nogpemsanas reizes



(80...99 diena) ejakulata masas raditaji starp E un K grupas kuiliem ir lidzigi.
Mildronats strukturali ir radniecigs karnittnam (2) un ta L-karnitina izbaroSana kuiliem
pozitivi ietekméja spermas kvalitati, jo par 11% palielinajas ejakulata masa un kopg€jais
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40 days period in experimental (E) and control (K) group boars
aritmétiskais vidgjais/arithm. mean, standartklida/standart devision, t-tests

p<0.10%; p<0.05**; p<0.01***

1. tabula/Table 1
Ejakulata masa petijjuma sakuma un vidéji pa 40 dienu periodiem eksperimenta

(E) un kontroles (K) grupas kuiliem, g
The total wight of the ejaculate at the beginning of experiment and an average in

Petijuma MerTjumu Ejakulata masa/Total volume Atskirtbu
diena/Study skaits/Number of of ejaculate () nozimigums/signific
days measurements ance

E K E K p-vértiba | Bitiska

atskiriba
0 6 5 120.8 £ 13.5 145.8 £24.9 0.19

1..39 19 13 194.4 + 16.1 157.5+18.2 0.073 *

40...79 23 16 198.7+13.9 | 204.0 +23.1 0.42
80...99 11 6 208.9+154 | 199.5+20.3 0.36

Spermiju koncentracijas dinamika kuilu ejakulata vairaku spermatogenézes ciklu
ietvaros att€lota 2. tabula. Pirms Mildronata pielietoSanas spermiju koncentracijas
raditaju atskiribas starp E un K grupas dzivniekiem nav bitiskas (P>0,05).Turpinot
spermas nopemsSanu kuiliem, spermiju koncentracija ejakulata palielinas gan
eksperimenta, gan kontroles grupas dzivniekiem, bet atSkiribas starp grupam nav
batiskas (P>0,05).

2. tabula/Table 2
Spermiju koncentracija pétijuma sakuma un vidgji pa 40 dienu periodiem
eksperimenta (E) un kontroles (K) grupas kuiliem, milj./ml
The spermatozoa concentration at the beginning of experiment and an average in

40 days period in experimental (E) and control (K) group boars, milj./ml
aritmé&tiskais vidgjais/arithm. mean, standartkliida/standart devision, t-tests
p<0.10*; p<0.05**; p<0.01***

Pétijjuma Mérfjumu Spermiju Atskiribu
diena/Study | skaits/Number of | koncentracija/spermatozoa nozimigums/significance
days measurements concentration, milj./ml

E K E K p-vertiba Biitiska

atskirtba
0 6 5 378.3+25.6 | 337.2+19.0 0.12 -
1..39 19 13 409.2 +14.2 | 395.3 +26.7 0.31 -
40...79 23 16 407.7+12.5 | 416.3 +27.0 0.38 -
80...99 11 6 471.0+18.6 | 441.3+41.4 0.24 -

Spermatozoidu aktivitates raditaji salidzinati pa spermatogenézes periodiem, 1idzigi
ka to veicam izvertejot ejakulata masas un spermiju koncentracijas raditajus. Pirms
Mildronata pielietoSanas eksperimenta un kontroles grupas kuilu spermatozoidu
aktivitate bija zema, attiecigi 5,0 = 0,9 un 4,3 + 0,6 balles (3. tabula). Eksperimenta
laika ar katru nakoSo spermatogenézes ciklu kuiliem novéro spermatozoidu aktivitates
palielinaSanos. Salidzinot sava starpa E un K grupas dzivniekus redzam, ka E grupas
kuiliem, kuri sap@éma Mildronatu spermatozoidu aktivitate jau péc pirma
spermatogengzes cikla sasniedz 7 balles, kas atbilst kuilu spermas at$kaidisanas un ciiku



maksligas aps€klosanas standartam un tada paliek visu eksperimenta laiku. Tai pat laika
kontroles grupas kuilu vid&ja spermatozoidu aktivitate ejakulata nesasniedz 7 balles un
ir biitiski zemaka (p<0,01) ka eksperimenta grupas dzivniekiem. Jaatzime, ka no
eksperimenta 6 kuiliem sakot ar 40 dienu péc Mildronata pielietoSanas iegtti 34
ejakulati, no kuriem 25 (73%) novertéti ar 7 un vairak ballém un tie ir izmantojami
spermas atSkaidiSanai un ciiku maksligai aps€kloSanai. Attiecigi no kontroles grupas 4
kuiliem ieguti 22 ejakulati, no kuriem tikai 8 (36%) izmantojami cuku maksligaja
apseklosana.

3. tabula/Table 3
Spermatozoidu aktivitate pétijjuma sakuma un vidéji pa 40 dienu periodiem
eksperimenta (E) un kontroles (K) grupas kuiliem/
Progressive motality of the spermatozoa at the beginning of experiment and an

average in 40 days period in experimental (E) and control (K) group boars
aritmétiskais vidgjais/arithm. mean, standartkltida/standart devision, t-tests
p<0.10*; p<0.05**; p<0.01***

Pé&tijjuma Merijumu Aktivitate, balles / Atskiribu
diena/Study skaits/Number of motility, points nozimigums/significance
days measurements
E K E K p- Bitiska
vertiba | atskiriba/signif
icance
0 6 5 50+0.9 43+0.6 | 0.27 -
1..39 19 13 6.6+0.3 54+0.5 |0.019 ol
40...79 23 16 7.3+0.3 5.6+0.5 | 0.0017 folalel
80...99 11 6 7.9+0.2 6.0+ 0.6 | 0.0012 folalel
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3. attels. Spermatozoidu videja aktivitate kuiliem, kuri sapéma Mildronatu un
kontroles grupas kuiliem, kuri Mildronatu nesanéma

Figure 3. The avarage spermatozoa motility in boars which were administrated
Mildronate and control group

Izvertejot eksperimenta un kontroles grupas kuilu spermiju aktivitates vidéjo
raditaju dinamiku pa atseviskam spermas nopemsSanas reiz€ém (3 attéls) redzam, ka
spermatozoidu aktivitates svarstibas ir v€rojamas vienlaicigi gan eksperimenta, gan
kontroles grupas kuiliem. Tomer jaatzimé, ka dzivnieki, kuri sanéma Mildronatu
spermatozoidu aktivitates dinamiskas izmaipas pa spermas nonemsanas reiz€m ir
vienmérigakas un izlidzinatakas. Lidz$in&jie p&tijumi (7,9,10) liecina, ka Mildronats
(kvaterins) pozitivi ietekmé teliem un sivéniem baribas vielu uzsiikSanos zarnu trakta,
uzlabo aminoskabju vielmainu un darbojas ka adaptogéns, mazinot sivénu atSkirSanas
stresu. P&tijumi ar caliem (8) paradija, ka kvaterins ir dzivo $iinu augSanas stimulators
un nedarbojas citotoksiski. Min€to p&tijumu rezultatus var saistit ar Mildronata pozitivo
ietekmi uz kuilu noturibu pret stresu un aminoskabju vielu mainu, kas ne tikai uzlaboja
spermatozoidu aktivitati, bet mazinaja tas svarstibas starp atseviskam spermas
nonemsanas reizém.

SECINAJUMI
1. Preparata Mildronata pielietoSana vaislas kuiliem pozitivi uzlabo dzimumrefleksu
aktivitati un spermas kvalitati: biitiski samazinas laiks no kuilu tuvoSanas fantomam

lidz ejakulacijas sakumam (p<0.05) un butiski paaugstinas spermatozoidu aktivitate
(p <0.001).
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2.

Dzivniekiem, kuri sapéma Mildronatu spermatozoidu aktivitates dinamiskas
izmainas katra spermas nonemsanas reiz€ ir vienmérigakas un izlidzinatakas.
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MILDRONATA IETEKME UZ SAIMNIECISKO VAISLAS
GATAVIBU SASNIEGUSU KUILU ASINS BIOKIMISKAJIEM
RADITAJIEM

THE INFLUENCE OF MILDRONATE ON BIOCHEMICAL
BLOOD INDICES OF BOARS AFTER REACHING THE
BREEDING PREPAREDNESS

Alberts Auzz‘msl, Zigmunds Brﬁverisl, Jazeps Rimeicﬁnsl, Vita Antﬁnel, Mara
Mangale' Aleksandrs Mednis', Ivars Liisis’, Ilmars Stonans’

! LLU Veterinarmedicinas fakultate, Latvija

Faculty of Veterinary Medicine, LUA, Latvia

2 AS Grindeks

ABSTRACT

The aim of the study was to find out the influence of preparation Mildronate (Quaterin,
Meldonium) on a number of biochemical indices of boars blood after reaching the
breeding preparedness. Mildronate was developed by the Institute of Organic Svnthesis
of Latvian Academv of Sciences. Two groups (control and experimental) of boars were
used to achieve the task of the research. Each group of 6 animals where kept and fed at
the same circumstances. Experimental period started two month later when the boars
had reached the breeding preparedness. The boars of experimental group daily got
orally 2 g of Mildronate 60 days. Animals both control and experimental groups on a
regular basis were tested for health status as well as the blood samples where taken. The
results of our study indicate that levels of testosterone in the blood of boars of the
Mildronate group increased statistifically significantly. Other blood biochemical
characteristics did not differ between groups and correspondended to porcine
physiological norm.

KEY WORDS: mildronate, boars, biochemical indices of blood, testosterone.

IEVADS

Misu pétijjuma mérkis bija noskaidrot, ka Mildronats (Kvaterins, Meldonijs)
ietekmé vaislas gatavibu sasnieguso kuilu asins biokimiskos parametrus, jo ieprieks€jais
pétijums (2) paradija, ka 2.0 g Mildronata izbaroSana vaislas gatavibu sasnieguSiem
kuiliem 60 dienas pozitivi ietekméja s€klinieku morfologiju: tika novérota tendence
palielinaties s€klinieku masai, tilpumam. Ari histologiskie pétijumi paradija, ka
Mildronata ietekmé palielinas spermatogena epitélija slana biezums, labak attistas
seklinieku intersticijs ar intersticialajiem glandulocitiem (Leidiga $iinam) un asinsvadi.

MATERIALS UN METODIKA

Petjuma veikSanai no nosaciti analogiem saimniecisko vaislas gatavibu
sasnieguSiem kuiliem, kas jau bija apmaciti atdot spermu uz fantoma, tika komplekteta
eksperimentala unkontroles grupa, katra pa 6 dzivnieckiem. Sakot kuilu
apmacibu spermas atdoSanai, tie tika izvietoti katrs sava aizgalda un baroti atbilsto$i
vecumam. Eksperimentalas grupas kuili, sakot ar 280 dienu vecumu, sanéma 2.0 g
Mildronata vienu reizi diena, sajauktu kopa ar sauju sausas baribas 60 dienas ilgi.
Kontroles grupas kuili preparatu nesanéma. Eksperimenta laika abu grupu kuiliem
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eksperimenta sakuma un beigas no v. saphena medialis laika no 12% lidz 13% tika
nemti asinis paraugi, tie attiecigi sagatavoti un nogadati laboratorijas. Asins s€ruma tika
noteikta kreatinina, kop&ja holesterina, kopg&ja bilirubina, glikozes, testosterona
koncentracija un ASAT, ALAT aktivitate.

REZULTATI UN DISKUSIJA
Asins biokimiskie raditaji izméginajuma un Kkontroles grupas dzivniekiem
eksperimenta sakuma atspoguloti 1. tabula, bet eksperimenta beigas — 2. tabula.

Biochemical indices of boars blood of experimental and control groups at the

beginning of trial

1. tabula/Table 1
Asins biokimiskie raditaji eksperimentalas un kontroles grupas kuiliem
eksperimenta sakuma

Kuilu ident.Nr. / Grupa E/K/ Kreatinins/ Bilirubins/ Holesterins/ Glikoze / ASAT, ALAT,
Boar Group E/K Creatinine, Total Cholesterol, Glucose 1U/1 U/l
identification mknol/Il bilirub., mmol/l mmol/l
mkmol/I
4015 E 242 2.40 1.54 4.90 46 42
4043 E 199 3.30 1.58 3.80 41 55
4042 E 240 3.60 1.82 4.40 31 44
5256 E 173 2.70 2.00 3.80 32 56
5253 E 261 2.70 1.76 4.60 52 52
4047 E 224 2.70 1.54 4.80 28 43
Vid.aritm. / Mean arithm. | 223.17 2.90 1.71 4.38 38.3 48.7
Stand.nov. / Standard dev. 32.16 0.45 0.19 0.48 9.5 6.4
Stand.klida / Standard error 13.13 0.18 0.08 0.20 3.9 2.6
189.4... 28.3... | 42.0..5
Cl (95%)* 256.9 2.43..3.37 | 151..1.90 |3.88..4.89 | 48.3 5.4
4045 K 229 3.30 1.76 4.20 58 56
5258 K 176 2.70 1.71 4.80 31 68
4048 K 177 2.40 1.57 3.90 39 57
4046 K 309 2.70 2.28 4.20 39 50
5266 K 163 1.50 1.49 4.50 45 57
5255 K 226 2.10 1.69 3.90 54 52
Vid.aritm. / Mean arithm. | 213.33 2.45 1.75 4.25 44.3 56.7
Stand.nov. / Standard dev. 54.42 0.61 0.28 0.35 10.2 6.3
Stand.kltida / Standard error 22.22 0.25 0.11 0.14 4.1 2.6
156.2... 33.7... | 50.1...
Cl (95%)* 270.4 1.81..3.09 | 1.46..2.04 | 3.88...4.62 | 55.0 63.2
p-vértiba / p-value 0.36 0.09 0.38 0.30 0.16 0.03
Nozimigums / Signifficance - - - - - +

*Vidgja aritmétiska 95% ticamibas intervals / 95% confidence interval of the arithmetric mean
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2. tabula/Table 2
Asins biokimiskie raditaji eksperimentalas un kontroles grupas kuiliem
eksperimenta beigas
Biochemical indices of boars blood of experimental and control groups
at the end of trial

Kuilu ident.Nr./ | Grupa E/K/ | Kreatinins/ | Bilirubins / | Holesterins / Glikoze / ASAT, ALAT,

Boar Group E/K Creatinine, Total Cholesterol, Glucose 1U/1 /I
identification mknol/Il bilirub., mmol/l mmol/l
mkmol/l

4015 E 140 1.50 1.38 4.90 37 62
4043 E 204 2.30 1.31 3.80 25 54
4042 E 143 2.10 1.78 4.40 22 62
5256 E 191 2.30 1.46 3.80 32 52
5253 E 205 2.60 1.16 4.60 34 53
4047 E 104 2.70 0.93 4.80 31 59

Vid.aritm. / Mean arithm. 164.5 2.25 1.34 4.38 30.2 57.0
Stand.nov. / Standard dev. 41.5 0.43 0.29 0.48 5.6 4.6
Stand.klida / Standard error 17.0 0.17 0.12 0.20 2.3 1.9

120.9... 24.3... | 52.2...

Cl (95%)* 208.1 1.80...2.70 | 1.04...1.64 | 3.88...4.89 36.1 61.8
4045 K 183 1.20 141 5.20 34 66
5258 K 155 1.50 1.25 4.50 38 73
4048 K 133 1.50 1.31 4.60 36 60
4046 K 214 2.30 0.92 4.50 42 52
5266 K 163 2.30 1.66 4.00 34 56
5255 K 140 1.50 1.77 4.40 22 74

Vid.aritm. / Mean arithm. 164.7 1.72 1.39 4.53 34.3 63.5
Stand.nov. / Standard dev. 29.9 0.47 0.30 0.39 6.7 9.0
Stand.klida / Standard error 12.2 0.19 0.12 0.16 2.8 3.7

133.3... 27.3... | 54.0...

Cl (95%)* 196.1 1.23..2.21 | 1.07..1.71 | 4.13..494 | 414 73.0

p-vértiba / p-value 0.50 0.03 0.39 0.28 0.14 0.07
Nozimigums / Signifficance - + - - - -

*Vidgja aritmétiska 95% ticamibas intervals / 95% confidence interval of the arithmetric mean

Ka redzams 1. un 2. tabula, abu grupu dzivniekiem kreatinina, kopg€ja bilirubina,
kopgja holesterina, glikozes koncentracija un ASAT, ALAT aktivitate neuzrada butiskas
atSkiribas un atbilst $is sugas dzivnieku fiziologiskajiem raditajiem. Atskiribas
vérojamas testosterona koncentracija (skat. 3. tabulu un 1. att.). Sis tabulas mérijumu
analize rada, ka eksperimentalas grupas kuiliem testosterona koncentracija asinis
pétijuma laika ir butiski palielinajusies, bet kontroles grupas dzivniekiem ta nav
mainijusies.
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3. tabula/Table 3
Testosterona dinamika asins seruma eksperimentalas (E)
un kontroles (K) grupas kuiliem
Dynamics of the testosterone in boars blood in control (K) and
experimental (E) groups, ng./mi

Pétijjuma laiks Merfjumu Testosterona Atskiribu nozimigums
Study time skaits koncentracija, ng/ml The importance of
Number of Conc. of testosterone distinction
mesements ng/ml
E K E K p-vértiba / | Butiskums /

p-value | Significance

Eksperimenta sak.
At the beginn. of
trial 4 6 |20+0,6 1,5+0,6 | 0.55 -

Eksperimenta vidi

Middle of trial 6 6 |24+05 1,1+0,4 | 0.05 *
Eksperimenta
beigas
At the end of trial 6 6 3,4+0,7 1,2+0,5 | 0.03 kel

p<0.10*; p<0.05**; p<0.01***
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Eksperimenta laiks / Study period

1. attéls. Testosterona dinamika eksperimentalas (E) un kontroles (K)
grupas kuiliem

Figure 1. Dynamics of blood testosterone concentrations in experimental
(E) and control (K) groups of boars

15




Miusu pétjjums liecina, ka Mildronats stimulé testosterona sint€zi kuilu

intersticialajos glandulocitos (Leidiga S$itinas). Saskapa ar (3) nov@rojumiem,
paaugstinats testosterona Iimenis pozitivi ietekmé kuilu augSanu un to spermas
produkciju, kaut arT dazi autori to neatzist (14).
Ka liecina literatiiras dati, testosterona biosintéze ir genétiski kontroléta (10), bet ta [imeni asinis
ietekmé€ arT rinda citu faktoru: dzivnieka vecums (13,15), diennakts ritmika (5,7), €dinasana (9),
ka ari dazadas biologiski aktivas vielas (1,4,8,9,12). Dazas no S§im vielam, piem&ram,
aromatozes inhibitors letrozols (1) un argjais testosterons darbojas stimul&josi (4), bet 2-
ethylhexyl ftalats, estradiola benzoats, tryfeniltins un tributylins nomac testosterona biosint&zi
(8,12). Visi mingtie dati, ka arT miisu p&tfjuma rezultati liecina, ka testosterona Iimenis asinis ir
ietekmé&jams.

Al-Taras, Eeman Elsidding (1) aromatazes inhibiciju ar letrozolu, kas paaugstina
testoterona produkcijas Itmeni kuilu intersticialajos glandulocitos (Leidiga S$iinas),
iesaka pielietot kuilu reproduktivo sp&ju uzlaboSanai. Ari miisu pétijums rada, ka
Mildronats varétu biit iedarbigs lidzeklis kuilu testosterona deficita gadijumos.

Mildronata stimul€joSas iedarbibas pamata uz testosterona sint€zi kuilu
s€kliniekos varétu but vairaki fiziologiski mehanismi: 1) mildronats, iedarbojoties uz
s€klinieku mikrocirkulacijas sisteému, uzlabo to audu trofiku, par ko liecina vairaki
pétijumi par analoga preparata kvaterina iedarbibu uz citiem organiem (16,17,18); 2)
Mildronats paaugstina gammabutirobetaina koncentraciju asinis, bet Sis savienojums
péc (6) datiem stimulé seksualo aktivitati; 3) iesp&jams, ka Mildronats uzlabo aerobo
vielmainu s€klinieku audos, ka to P. Mustafins (11) novérojis muskulos.

SECINAJUMI

1. Izbarojot saimniecisko vaislas gatavibu sasnieguSiem eksperimentalas grupas
kuiliem 60 dienas Mildronatu pa 2.0 g diena kopa ar baribu, eksperimentalas
grupas kuiliem testosterona koncentracija asinis palielinajas statistiski ticami,
kamer kontroles grupas dzivniekiem ta nemainijas.

2. Mildronata izbarosana eksperimentalas grupas kuilu asinis neietekméja kreatinina,
kopgja bilirubina, kop€ja holesterina, glikozes koncentraciju un ASAT, ALAT
aktivitati, salidzinajuma ar kontroles grupas dzivniekiem un Sie raditaji
eksperimenta beigas atbilda sugas fiziologiskajiem parametriem.
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MILDRONATA IEDARBIBA UZ KUILU SEKLINIEKU
MORFOLOGIJU PEC SAIMNIECISKAS VAISLAS GATAVIBAS
SASNIEGSANAS

THE INFLUENCE OF MILDRONATE ON MORPHOLOGY OF
BOARS TESTES AFTER REACHING THE BREEDING
PREPAREDNESS

Alberts Auzz‘msl, Zigmunds Brﬁverisl, Jazeps Rimeicﬁnsl, Vita Antﬁnel, Mara
Mangale', Aleksandrs Mednis’, Ivars Lisis’, Ilmars Stonans’
! LLU Veterinarmedicinas fakultate, Latvija
Faculty of Veterinary Medicine, LUA, Latvia
2 AS Grindeks

ABSTRACT

The aim of the study was to estimate the influence of preparation Mildronate (Quaterin,
Meldonium) on morphology of boars' testes after reaching the breeding preparedness.
Mildronate was developed by the Institute of Organic Synthesis of Latvian Academy of
Sciences. Two groups (control and experimental) of boars were used to achieve the task
of the research. Each group of 6 animals where kept and fed at the same circumstances.
Preparatory period lasted from weaning (21-28 day) until they reached the puberty and
then the training of boars for collection of semen was started. Experimental period
started two month later when the boars had reached the breeding preparedness. The
boars of experimental group daily got orally 2,0 g of Mildronate 60 days. Animals both
control and experimental groups on a regular basis were tested for health status as well
as the blood and semen samples where taken. At the end of the experiment both groups
of boars were euthanized following the study of testes (mass,volume) as well as
histological research.

Analysis of studies showed in boar’s testes of the experimental group there was
tendency of increase of testes mass and volume. Histological studies showed an increase
the thickness of spermatogeny epithelium and considerably more interstitial
glandulocytes (Leydig cells) in comparison with the animals of the control group.

KEY WORDS: mildronate, boars, testes, morphometry, histology.

IEVADS

Postnatalaja ontogenézé turpinas séklinieku augianas un nobriesanas procesi. Saja
laika ievérojami palielinas seklinieku masa, ka arT notiek stromas un parenhimas talaki
diferenciacijas procesi. Nemot véra, ka Latvijas Zinatnu akadémijas Organiskas sintézes
institita sintez&tais preparats Mildronats (Kvaterins, Meldonijs) darbojas ka S$tnu
augSanas stimulators un pozitivi ietekmé ka aminoskabju, ta arT energétisko vielmainu
(4,7,8,9), izvirzijam uzdevumu noskaidrot, ka S§is preparats ietekmé s€klinieku
morfofunkcionalo stavokli kuilu postnatalas attistibas perioda p&c saimnieciskas vaislas
gatavibas sasniegSanas. Vienlaicigi tika kontroléti ar1 kuilu asins biokimiskie raditaji,
seksuala funkcija un spermas kvalitate.”

“ Asins biokimiskas izmainas, kuilu seksuala aktivitate un spermas kvalitate tiks apskatita atseviskas
publikacijas.

18



MATERIALS UN METODIKA

Petjjuma veikSanai no nosaciti analogiem kuiliSiem tika komplektéta
eksperimentala un kontroles grupa, ar aprékinu, lai, uzsakot preparata izbarosanu, katra
no tam butu ne mazak ka 6 dzivnieki. P&tjjums sastavéja no diviem periodiem —
sagatavoSanas un
eksperimentala. SagatavosSanas periods ilga no sivénu atskirSanas (21-28 dienu
vec.) lidz fiziologiskas vaislas gatavibas iestasanas laikam un kuiliSu pieradinasanai
atdot spermu uz fantoma. Sakot kuilu apmacibas periodu, tie tika izvietoti atseviskos
aizgaldos. Eksperimentalais periods sakas péc tam, kad kuili bija apmaciti
atdot spermu uz fantoma un tiem bija iestajusies saimnieciska vaislas gataviba (248-279
dienu vecuma). Eksperimentalas grupas kuili, sakot ar 280 dienu vecumu sanéma 2,0 g
Mildronatu vienu reizi diena, sajauktu kopa ar sauju sausas baribas 60 dienas ilgi.
Preparata izbaroSana tika veikta individuali katram dzivniekam un stingri sekots, lai tie
sanemtu paredz€to devu. Kontroles grupas kuili preparatu nesanéma. Eksperimentala
perioda laika reizi ménesi abu grupu kuili tika sveérti, un noteikti hematologiskie un
biokimiskie raditaji. Eksperimentala perioda beigas kuili eitanazeti. Iznemtiem
sekliniekiem noteikta masa un tilpums, ka ari veikta histologiska izmekl€Sana.
Histologiskie izmekl&jumi veiktizdariti Rigas P. Stradipa Medicinas akadémijas
Patologijas institita.

PETIJUMU REZULTATI UN DISKUSIJA

SEKLINIEKU MORFOMETRIJA

Laba un kreisa seklinieka svérsanas un tilpuma noteikSanas rezultati atspoguloti 1.
tabula. To analize rada, ka eksperimentalas grupas dzivniecku ka labo ta kreiso
seklinieku vidéja masa ir lielaka, salidzinot ar kontroles grupas kuilu sékliniekiem
(eksperimentalai grupai attiecigi 432.6 g un 440.8 g, bet kontroles grupai — 406.0 un
422.0 g). Abas grupas kreisais séklinieks svéra vairak. Ari s€klinieku vidgjie tilpumi
eksperimentalas grupas kuiliem ir liclaki. Eksperimentalas grupas kuilu laba séklinicka
vid&jais tilpums sastada 414 ml un kreisais 420 ml, bet kontroles grupa — labais
seklinieks ir tikai 378.0 ml, bet kreisais — 384 ml liels. Atskiribas nav statistiski ticamas,
tomér ka seéklinieku masas, ta tilpuma palielinaSanas tendence vérojama.

Ka redzams 1. att., eksperimentalas grupas kuilu s€klinieku masas un tilpuma
raditaji ir izlidzinataki, jo uzrada mazakas individualas svarstibas.
Seklinieku izm€ru — masas un tilpuma palielinasanas, nemot véra literatlira satopamos
datus (2.5), lauj prognozet, ka arT spermas apjoms eksperimentalas grupas kuiliem bus
augstaka, jo P. L. Senger (6) skaidri norada, ka pastav cieSa pozitiva korelacija starp
s€klinieku lielumu un to sp&ju producét spermu.
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Seklinieku morfometrija péc kuilu eitanazijas
Morphometry of testes after boars euthanasia
(E - eksperimentala grupa / experimental group; K - kontroles grupa / control group)

1.tabula/Table 1

Nozimigums / Signifficance

Kuila id.nr. Grupa/ Group | Séklin.masa bez piedékla (g), / Seklinieka tilpums (ml), / Seéklinieka piedekla masa (g), /
/Boar id.nr. Weight of testis without Volume of testis (ml), Weight of epididymis (g),
epididymis (g),

labais / right kreisais / left labais / right kreisais / left labais / right kreisais / left
4042 E 394.0 422.0 390.0 400.0 130.0 129.0
4043 E 435.0 424.0 440.0 420.0 114.0 114.0
5256 E 399.0 387.0 360.0 380.0 130.0 132.0
5253 E 436.0 451.0 400.0 400.0 131.0 131.0
4047 E 499.0 520.0 480.0 500.0 144.0 131.0
Vid.aritm. / Arithm. mean 432.6 440.8 414.0 420.0 129.8 127.4
Stand.nov. / Standard dev. 41.97 49.77 46.69 46.90 10.64 7.57
Stand.kltda / Standard error 18.77 22.26 20.88 20.98 4.76 3.39

Cl (95%)* | 380.5..484.7 | 379.0..502.6 | 356.0..472.0 | 361.8..478.2 116.6...143.0 | 118.0..136.8
5254 K 334.0 384.0 310.0 320.0 107.0 119.0
5258 K 523.0 514.0 480.0 480.0 153.0 154.0
4048 K 331.0 353.0 300.0 320.0 132.0 133.0
4046 K 441.0 428.0 420.0 400.0 98.0 101.0
5255 K 405.0 431.0 380.0 400.0 125.0 129.0
Vid.aritm. / Arithm. mean 406.8 422.0 378.0 384.0 123.0 127.2
Stand.nov. / Standard dev. 80.19 60.80 75.63 66.93 21.60 19.42
Stand.kltda / Standard error 35.86 27.19 33.82 29.93 9.66 8.69

CIl (95%)* | 307.2..506.4 | 346.5..497.5 | 284.1..4719 | 300.9..467.1 96.2...149.8 103.1...151.3
p-vértiba / p-value 0.27 0.30 0.20 0.18 0.27 0.49

*Vidgja aritmétiska 95% ticamibas intervals / 95% confidence interval of the arithmetric mean
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Histologiskie izmekléjumi

Ka eksperimentalas ta kontroles grupu kuiliem mikroskopa redzama normala, sugai
atbilstosa histologiska uzbuve (2. att., 3. att.). Seklinieku izlocitos kanaliSus izklaj
perpendikulari bazalajai membranai novietotas balsta Stinas (Sertoli $iinas) un dazadas
attistibas pakap@s esoSie spermatozoidi. Spraugas starp Itkumotajiem s€klinieka
kanaliSiem aiznem labi attistiti intersticialie audi, kas loti bagati ar intersticialajiem
glandulocitiem (Leidiga S$tunam). Eksperimentalas grupas kuiliem intersticialo
glandulocttu ir vairak (2. att.) abu grupu dzivniekiem intersticialajos audos ir daudz
nelielu asinsvadu, asins un limfas kapilaru.

2. attéls. Likumotie séklinieku kanali$i un intersticialie audi eksperimentalas
grupas kuilu seékliniekos. Hematoksilins-eozins (x100)

Figure 2. Seminiferous tubules and intertubular tissues of boars' testis

(experimental group). Hematoxylin-eozin (x100)

3. attels. Likumotie seklinieku kanaliSi un intersticialie audi eksperimentalasgrupas
kuiliem. Hematoksilins-eozins (x100)

Figure 3. Seminiferous tubules and intertubular tissues of boars testis (control
group). Hematoxylin-eozin (x100)
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Lai noskaidrotu Mildronata ietekmi uz spermatogenézes procesu, tika mérits
spermatogena epitélija biezums abu grupu dzivniekiem. So mérfjumu rezultati redzami
2. tabula.

2. tabula/Table 2
Kuilu spermatogena epitélija biezums (p)
Thickness of spermatogeny epithelium ()
(E — eksperimantala grupa / experimental group, K — kontroles grupa / control group)

Kuila id.nr. | Grupa/ Merjjumu vieta / Place of measurement Vidgjais
/Boar id.nr. | Group 1 2 3 4 5 / Mean
4673 E 103.73 | 95.13 93.43 88.22 83.32 92.77
4677 E 98.1 91.53 87.1 93.9 80.63 90.25
4683 E 88.23 | 76.41 82.15 79.9 96.0 84.54
4685 E 88.5 89.6 78.8 87.2 92.2 87.26
4691 E 93.3 104.2 96.7 94.6 98.3 97.42
Vid. aritmétiskais / Arithm. mean | 90.45
Standartnovirze / Standard deviation | 7.43

Standartkltida / Standard error 1.49

95% ticamibas intervals / 95% confidence interval 87.38......93.51
5155 K 77.10 | 79.74 66.47 87.73 82.28 78.66
4046 K 81.75 |84.34 82.13 81.68 86.21 83.22
40,48 K 78.73 | 74.79 74.77 82.46 72.01 76.55
5258 K 69.01 | 72.78 70.18 57.54 71.27 68.16
5758 K 70.07 | 68.63 83.31 80.46 68.91 74.28
Vid. aritmetiskais / Arithm. mean | 76.16

Standartnovirze / Standard deviation | 7.35
Standartkluda / Standard error 1.47
95% ticamibas intervals / 95% confidence interval 73.14......79.21

Biezums/ Thickness, mkm

120

100

80

60 -

E K

4. attels. Spermatogena epitelija biezums

Figure 4. Thickness of spermatogeny epithelium
E - eksperimentala grupa / experimental group, K — kontroles grupa / control group

Merjjumu rezultatu analize liecina, ka eksperimentalas grupas kuiliem Mildronata
ietekmé spermatogena epitélija biezums statistiski ticami (p<0.01) ir lielaks neka
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kontroles grupas dzivniekiem. Spermatogenézes procesu visticamak ietekm& gamma
butirobetaina koncentracijas palielinasanas audos, kas notick mildronata ietekmé (3),
neskatoties uz faktu, ka notiek L-karnitina biosintézes inhibicija (1).

KOPSAVILKUMS

Mildronata piedeva vaislas kuilu bariba pozitivi ietekmé séklinieku morfologiju:

1. Noverojama neliela tendence palielinaties to masai un tilpumam.

2. Samazinas atsevisku kuilu seéklinieku masas atskiribas.

3. Statistiski ticami palielinas spermatogena epitélija biezums.

4. Se&klinieku stroma palielinas intersticialo glandulocitu (Leidiga $tinu) skaits.
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MAJAS SUNU KUNGA GLOTADAS VIRSMAS-BEDRISU
EPITELIJA MUKOIDIE EPITELIOCITI UN HELIKOBAKTERIJU
DAUDZUMS KUNGI

MUCOID EPITHELIOCYTES IN THE SUPERFICIAL
EPITHELIUM OF THE GASTRIC MUCOSA IN DOMESTIC DOGS
AND AMOUNT OF HELICOBACTERIA IN THE STOMACH

Dace Bérzina, Edite Birgele

LLU, Veterinarmedicinas fakultate,Prekliniskais institiits, Latvija
LUA, Faculty of Veterinary Medicine, Preclinical institute, Latvia
dace.berzina@llu.lv, edite.birgele@llu.lv

ABSTRACT

This study was carried out to evaluate number of mucoid epiheliocytes of superficial
epithelium of the gastric mucosa in domestic dogs related to the amount of
helicobacteria. Mucosal samples were taken from several places of cardiac, fundic and
pyloric gland region of the stomach to detect helicobacteria and superficial mucoid
epitheliocytes of the gastric mucosa with the light histological examination. The amount
of helicobacteria was relatively differentiated into four groups: as absente, mild,
moderate and severe quantity of helicobacteria. The amount of mucoid epitheliocytes
was evaluated in average numbers with standard derivation. There are no marked
differences in the number of the mucoid epitheliocytes related to amount of
helicobacteria in the cardiac and fundic gland region. Whereas in the pyloric gland
region there is remarkable proliferation of superficial mucoid epitheliocytes and
increased mucoid secretion related with higher amount of helicobacteria.

KEY WORDS: helicobacteria, superficial mucoid epitheliocytes, dogs.

IEVADS

Pirmo reizi helikobaktérijas dazadu sugu dzivniekiem konstat&ja 19. gs. beigas —
J. Rappin 1881. gada un G. Bizzozero 1893. gada, bet 1896. gada H. Salomon tas
aprakstija ka spiraliski izliektas bakterijas sunu, kaku un Norvégijas zurku kungos (Fox,
Lee, 1997; Recordati et al., 2007). Ta ka helikobaktgérijas ir gruti kultivét barotngs,
sakotngji tas nevargja izolet un identificét (Owen, 1998). Tikai 1983. gada pirmo reizi
izolgja patogéno helikobaktériju sugu Helicobacter pylori cilvékiem, kas slimoja ar
gastritu (Marshall, Warren, 1983) un kunga ¢tilu (Marshall, Warren, 1984).

Daudzas helikobaktériju sugas tiek uzskatitas par patogénam. Savukart citas
helikobakt@rijas tiek uzskatitas ka normala gremosanas trakta mikroflora (Fox, Lee
1997; Simmons et al., 2000; Solnick, Schauter, 2001). Vairakos pétijumos pieradits, ka
suniem un kakiem kunga glotada patologiskas izmainas ir izteiktakas tiesi dzivniekiem,
kuriem kungos atrod lielaku helikobaktériju daudzumu (Hwang et al., 2002).

Atziméts, ka dzivniekiem helikobaktérijas kungi konstatétas glotadas mukoida
sekréta pie glotadas virsmas epitélija, kunga bedrités, dziedzeru limena un pat klajstinu
kanalinos (Yamasaki et al., 1998; Hwang et al., 2002). Kunga glotadas virsmas epitélija
mukoido epiteliocitu producétais sekréts satur neitralos mukopolisaharidus un
bikarbonatus, kas aizsarga glotadu no mehaniskiem kairinajumiem skabas kunga sulas
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un fermentu iedarbibas, tapec to skaita palielinasanas varétu liecinat par pastiprinatu
kunga glotadas aizsargreakciju (Owen , 2007).
ST darba merkis bija izpétit kunga glotadas virsmas-bedrisu mukoido epitélij§anu
skaita dinamiku saistiba ar helikobakteriju daudzumu taja.
Darba uzdevumi:
1. Noteikt helikobaktériju daudzumu sunu kunga kardialo, fundalo un pilorisko
dziedzeru zonas glotadas virsmas-berisu epit€lija;
2. Novertét mukoido epiteliocitu skaitu kunga glotadas virsmas-bedriSu epitélija
kunga kardialo, fundalo un pilorisko dziedzeru zona saistiba ar helikobakteriju
daudzumu taja.

MATERIALS UN METODIKA

Materialu ieguvam LLU Veterinarmedicinas fakultates Mazo dzivnieku klmika no 30
dazada vecuma, dzimuma un $kirnu majas supiem. Kunga glotadas paraugus panémam
no Cetram vietam kunga kardialo dziedzeru zona, astonam vietam fundalo dziedzeru
zona un piecam vietam pilorisko dziedzeru zona, tad€jadi no katra dzivnieka iegtistot 17
paraugus, kopuma izanaliz&jot 510 glotadas paraugus.

Glotadas paraugus fiks€jam 10% buferéta neitrala formalina Skiduma. Parafina bloku
sagatavoSanai izmantoja audu auto-procesoru Tissue-Tek Il (Niderlande). Talak
preparatus sagriezam mikrotoma SLEE Mainz Cut 4 um biezos griezumos un krasojam,
izmantojot Diff-Quick metodi helikobaktériju noteikSanai, ka ari hematoksilina un
eozina metodi mukoido epiteliocitu skaita noteikSanai. Histologiskos preparatus
izvertéjam gaismas mikroskopa Leica DM5000B ellas imersija 400 un 1000 reizu liela
palielinajuma.

Katra kunga glotadas parauga 10 mikroskopa redzes laukos noteicam helikobaktériju
lokalizaciju kardialo, fundalo un pilorisko dziedzeru zonas virsmas epitélija un kunga
bedrités (\Vorobjova et al., 2005). Helikobaktériju daudzumu dazadajas dziedzeru zonas
nosaciti iedalfjam cetras grupas (Neiger et al., 1998): helikobaktériju viena mikroskopa
redzes lauka nav — negativs, 1-10 helikobaktérijas viena redzes lauka — maz
helikobaktériju, 10-50 helikobaktgrijas viena redzes lauka — vidéji daudz helikobaktériju
un vairak ka 50 helikobaktérijas viena mikroskopa redzes lauka — loti daudz
helikobakt&riju.

Kunga kardialo, fundalo un pilorisko dziedzeru zonas glotadas virsmas-bedriSu
epitélija analizéjam mukoido epitélijSinu daudzumu, nosakot vidéjo Siinu skaitu =+
standartnovirze viena mikroskopa redzes lauka, kas sastadija 215000 um? jeb attiecigi
0.215 mm?.

Mukoido epiteliocitu skaita atskiribas glotada analiz€jam ar Stjudenta t testu divu
paraugkopu salidzinasanai (Paura, Arhipova, 2002).

REZULTATI UN DISKUSIJA

Izmeklgjot sunu kupga glotadas paraugus izradijas, ka 29 no 30 izmekl&tajiem
dzivniekiem tika konstatetas helikobaktérijas. Kardialo, fundalo un pilorisko dziedzeru
zonas glotadas mukoidos epiteliocitus noteicam vietas, kuras helikobaktérijas nebija, vai
bija maza, vid&ji liela un loti liela daudzuma.

Rezultatu izklastu saksim ar kunga kardialo dziedzeru zonu, kuras 120 paraugos
kopuma novértgjam 1200 mikroskopa redzes laukus. Vid&jais mukoido epiteliocitu
skaits glotadas virsmas—bedrisu epitélija vietas ar dazadu helikobaktériju daudzumu
atspogulots 1. attela.
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1. attéls. Mukoido epiteliocitu skaits sunu kunga kardialo dziedzeru zonas glotadas
virsmas—bedrisu epitelija
Figure. 1. Number of mucoid epitheliocytes in the superficial epithelium of the dogs
stomach’s cardiac gland region

Konstatgjam, ka virsmas—bedriSu epit€lija vietas, kur helikobaktériju nav, viena
mikroskopa redzes lauka videéji bija 194 + 25 mukoido epiteliocitu, kas izradijas
nedaudz mazak neka vietas ar mazu, vid€ji lielu un pat loti lielu helikobakteriju
daudzumu, kuras mukoidie epiteliociti viena redzes lauka attiecigi bija 197 + 23,
198 26 un 199 + 27.

Fundalo dziedzeru zonas glotadas virsmas—bedrisu epitélija mukoido epiteliocitu
skaits atspogulots 2. attéla. Jaatzimé, ka fundalo dziedzeru zona kopuma 240 paraugos
izmeklgjam 7400 milroskopa redzes laukus.
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2. attels. Mukoido epiteliocitu skaits sunu kunga fundalo dziedzeru zonas glotadas
virsmas—bedriSu epitélija
Figure. 2. Number of mucoid epitheliocytes in the superficial epithelium of the dogs
stomach’s fundic gland region
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Redzam, ka, lidzigi ka tas bija kardialo dziedzeru zona, ar1 fundalo dziedzeru zona
virsmas—bedriSu epitelija vietas, kur helikobaktériju nebija, mukoido epiteliocitu skaits
bija nedaudz mazaks neka vietas ar dazada daudzuma helikobaktérijam. Fundalo
dziedzeru zonas glotadas virsmas—bedriSu epitélija viena redzes lauka vidgjais mukoido
epiteliocttu skaits vietas bez helikobakterijam vidgji bija 195 + 16, bet vietas ar mazu,
vidgji lielu un loti lielu helikobakt&riju daudzumu attiecigi bija 198 = 19, 197 £ 21 un
199 + 20 mukoidie epiteliociti viena redzes lauka. Turklat, arT virsmas-bedrisu
epitelijSinu izdalitais mukoidais sekréta daudzums glotada vietas ar dazadu
helikobakt&riju skaitu praktiski neatskiras.

Tatad, sunu kardialo un fundalo dziedzeru zonas glotada pat vidgji liels un loti liels
helikobaktériju daudzums virsmas—bedriSu epitelija praktiski neietekmé mukoido
epiteliocttu un ta producéta mukoida sekréta daudzumu.

Savadaku ainu novérojam sunu pilorisko dziedzeru zonas glotada, kuras virsmas—
bedrisu epitélija mukoido epiteliocitu skaits atspogulots 3. attéla. Jaatzimé, ka pilorisko
dziedzeru zona kopuma 150 paraugos izmeklgjam 1500 mikroskopa redzes laukus.
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[CInav helikobakteriju/ absent [ maz helikoabkeériju/ mild
[Ovidgji daudz helikobakteriju/ moderate [loti daudz helikobakteriju /severe

3. attels. Mukoido epiteliocitu skaits sunu kunga pilorisko dziedzeru zonas glotadas
virsmas—bedrisu epitélija
Figure. 3. Number of mucoid epitheliocytes in the superficial epithelium of the dogs
stomach’s pyloric gland region

Redzam, ka piloriskas dziedzeru zonas glotadas vietas, kuras helikobaktérijas
nekonstatgja, virsmas—bedriSu epitélija mukoido epiteliocitu skaits videji ir 190 + 21
Stinas viena redzes lauka, bet Helicobacter spp. pozitivajos paraugos mukoido
epiteliocitu skaits bija batiski lielaks (p<0.05). Vietas ar mazu helikobaktériju
daudzumu mukoido epiteliocttu skaits videji bija 193 + 20 Stinas viena redzes lauka,
vietas ar vidgji lielu helikobaktériju daudzumu tas bija 209 + 24 Siinas viena redzes
lauka, bet vietas ar Joti lielu helikobakteriju daudzumu tas jau bija 212 + 23 Siinas viena
redzes lauka (p<0.05). Tatad, lidz ar helikobaktériju daudzuma pieaugumu sunu kunga
pilorisko dziedzeru zonas glotada, pakapeniski pieauga ari virsmas—bedriSu mukoido
epiteliocttu daudzums.

Jauzsver, ka Sajos preparatos vienlaicigi bija redzams ar1 liels mukoido epiteliocttu
izdalita mukoida sekréta daudzums. Tatad varam secinat, ka pilorisko dziedzeru zona
vidgji daudz un Joti daudz helikobaktérijas izraisa ka virsmas—bedriSu mukoido
epiteliocttu proliferaciju, ta art mukoida sekréta pastiprinatu producéSanu. Kopuma tas
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liecina par pilorisko dziedzeru zonas glotadas aizsargreakciju (Vorobjova et al., 2005;
Haesebrouck et al., 2009).

SECINAJUMI

1.

2.

Sunu kunga kardialo un fundalo dziedzeru zona mukoido epiteliocitu skaits
paraugos ar dazadu helikobakt@riju daudzumu bitiski neatskiras.

Sunu kunpga pilorisko dziedzeru zonas glotada reagé uz vidgji un Joti daudz
helikobakt&rijam ar virsmas—bedrisu epitélija mukoido epiteliocitu skaita picaugumu
un pastiprinatu mukoida sekréta producesanu.

LITERATURA

1.

10.

11.

12.

13.

14.

Fox, J.G., Lee, A. The role of Helicobacter species in newly recognized
gastrointestinal tract diseases of animals. Laboratory Animal Science. 1997; 47(3):
222-271.

Haesebrouck, F., Pasmans, F., Flahou, B., Chiers, K., Baele, M., Meyns, T.,
Decostere A., Ducatelle R. Gastric helicobacters in domestic animals and nonhuman
primates and their significance for human health. Clinical Microbiology. 2009; 22:
202-223.

Hwang, C.Y., Han, H.R., Youn, H.Y. Prevalence and clinical characterization of
gastric Helicobacter species infection of dogs and cats in Korea. Journal of
Veterinary Science. 2002; 3(2): 123-156.

Marshall, B.J., Warren, J.R. Unidentified curved bacilli in the stomach of patients
with gastritis and peptic ulceration. Lancet. 1984; June 16, 1(8390): 1311-1315.
Marshall, B.J., Warren, J.R. Unidentified curved bacilli on gastric epithelium in
active chronic gastritis. Lancet. 1983; June 4, 1(8336): 1273 — 1275.

Neiger, R., Dieterich, C., Burnens, A., Waldvogel, A., Corthesy — Theulaz, 1.,
Halter, F., Lauterburg, B., Schmassmann, A. Detection and prevalence of
Helicobacter infection in pet cats. Journal of Clinical Microbiology. 1998; 36: 634-
637.

Owen, D.A. Somach. In: Mills S.E., Histology for pathologists, 3rd. ed.
Philadelphia, Lippincott Williams&Wilkins, 2007; 589-602.

Owen, R.J. Helicobacter — species classification and identification. British Medical
Bullet. 1998; 54 (no.1): 17-30.

Paura, L., Arhipova, |. Neparametriskas metodes. SPSS datorprogramma. LKC,
Jelgava. 2002; 148.

Recordati, C., Gualdi, V., Tosi, S., Facchini, R.VV., Pengo, G., Luini, M., Simpson,
K.W. Detection of Helicobacter spp. DNA in the oral cavity of dogs. Veterinary
Microbiology. 2007; 119: 346-351.

Simmons, J.h., Riley, L.K., Besch-Williford, C., Franklin, C.L. Helicobacter
mesocricetorum sp. nov., a novel helicobacter isolated from the feces of Syrian
hamsters. Journal of Clinical Microbiology. 2000; 38: 1811-1817.

Solnick, J.V., Schauer, D.B. Emergence of diverse Helicobacter species in the
pathogenesis of gastric and enterohepatic diseases. Clinical Microbiology. 2001;
14(1): 59-97.

Vorobjova, T., Hurlimann, S., Zimmermann, A., Uibo R., Halter F. Helicobacter
pylori gastritis: glandular proliferation and homeostasis differ between gastric
antrum and corpus. Acta Medica Lithuanica. 2005; 12(3): 18-27.

Yamasaki, K., Suematsu, H., Takahasi, T. Comparison of gastric lesions in dogs and
cats with and without gastric spiral organisms. Journal of American Veterinary
Medicine Association. 1998; 212: 529-533.

28



VAISLAS KEVJU ASINS BIOKIMISKIE RADITAJI DAZADOS
TURESANAS APSTAKLOS

BREEDING MARE BIOCHEMICAL PARAMETERS IN
DIFFERENT HOUSING CONDITIONS

Inta Caune, Aija Ilgaza

LLU, Veterinarmedicinas fakultate, Preklmiskais institiits
LUA, Faculty of Veterinarmedicine, Preclinical institute
intacaune@inbox. v

ABSTRACT

Blood biochemical analysis is the additional methods of investigation. Clinically
healthy animals are usually no blood diagnostic tests, for economic reasons in Latvia.
Equine veterinary practice in pregnant mares does not take blood tests, except when the
mare enters the supervision of a veterinarian and a thorough investigation of the animal
to maintain the pregnancy and the mare health. Food consumption is increasing in
mares from the ninth month of pregnancy until calving period, since this happens during
the most intense fetal growth and reaches approximately 10% of the weight of the mare.
Work aimed at clarifying the winter / spring and summer seasonal housing conditions
on the blood biochemical parameters of one herd of horses, non-pregnant and pregnant
clinically healthy mares. Conclusions. Blood biochemical parameters are slightly altered
in pregnant mares during pregnancy in the second half, as well as more visible changes
in older mares. Changes in blood biochemical parameters are slightly altered from the
housing and feeding conditions and the physiological status of horses.

KEY WORDS: horse, mares, blood biochemical analysis.

IEVADS

Asins biokimiskas analizes veterinarmedicinas praksé pieskaita pie papildus
izmekleéSanas metodém. Latvija kliski veseliem dzivniekiem ekonomisko apsvérumu
del asins izmekljumus profilaktiskos un diagnostiskos noliikos parasti neveic. Ari
grisnam kévém asins analizes netiek veiktas, iznemot gadijumus, kad, lai saglabatu
griusnibu un kéves veselibu, k&ve nonak veterinararsta uzraudziba un ir javeic riipiga
dzivnieka izmekleSana.

Jaunakie pétijjumi pierada, ka pirmos griisnibas ménesSus auglis bitiski neietekmé
vaislas kéves organisma funkcijas un prasibas. Sakot ar sesto griisnibas ménesi kevem
palielinas vajadziba péc baribas piedevam, it seviski péc mikro- un makroelementiem.
Turklat, ja k&ve tiek nodarbinata sporta, pétijuma autori iesaka samazinat fizisko slodzi.
Kopégjais baribas paterin$ kévem pieaug sakot no devita grisnibas méneSa lidz pat
atneSanas bridim, jo Saja laika notiek visintensivaka augla augSana un tas sasniedz
apméram 10% no kéves svara (30- 60 kg) [1., 4., 5.] Bet trukst zinu, vai un ka griisniba
ietekmé asins biokimiskos raditajus. Trikst pétijumu, vai un ka Sos raditajus ietekmé
katrai sezonai raksturigie turéSanas un &dinasanas apstakli un vai vienados apstaklos
turétiem zirgiem §is izmainas ir raksturigas. Tapéc misu darba mérkis bija noskaidrot
ziemas un vasaras sezonai atbilstoSu turé$anas apstaklu ietekmi uz asins bioktmiskajiem
raditajiem viena ganampulka zirgiem- negriisnam un griasnam klmiski veselam keveém.
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Darba uzdevumi:

1. Salidzinat asins biokimisko analizu rezultatus vienados (ziemas/pavasara sezonai
atbilstoSos) apstaklos turétam negriisnam vaislas k&vém un k&vém otraja grisnibas
puse.

2. Noteikt iespgjamas asins bioktmisko raditaju izmainas zirgiem turgtiem un
€dinatiem atskirigos, vasaras sezonai raksturigos apstaklos.

3. Noskaidrot ziemas un vasaras sezonai atbilstosu turéSanas apstaklu ietekmi uz viena
ganampulka zirgu asins biokimiskajiem raditajiem.

MATERIALS UN METODIKA

Petijums tika veikts neliela stalli Latvija, kura mit pieaugusi sporta tipa zirgi
vecuma no seSiem lidz 17 gadiem. Ievacot anamnézes datus un veicot visparigo klinisko
izmekléSanu, pétjuma ieklavam seSus zirgus. Visi zirgi pétijuma laika bija klmiski
veseli. Tris kéves bija griisnas- aprila sakuma viena no kévém bija astotaja un divas -
devitaja griisnibas ménesi. Sie dzivnieki veidoja pirmo jeb griisno dzivnieku pétijumu
grupu. Ganampulka vel bija tris negrisnas kéves, kuram pedéjos 6 ménesus nav bijusi
griisniba un laktacija. Sos tris dzivniekus nosaciti iedalfjam otraja jeb kontroles grupa.

Pirmo reizi asins paraugus visiem pétijjuma ieklautajiem dzivniekiem némam aprili,
tatad ziemas perioda beigas, kad v€l nav iestajusies ganibu sezona. Zirgus $aja laika
baroja ar katram dzivniekam atbilstoSu daudzumu auzam, ,,Dobeles dzirnavnieka” kliju
granulam un sienu (neierobezota daudzuma), ka ari papildus tika doti vitamini un
mikroelementi. Griisnas kéves atbilstosi ieteikumiem kliju granulas sanéma 1.5 reizes
vairak neka kontroles grupas dzivnieki. Zirgiem visu laiku bija pieejams dzeramais
tidens un laizamie sals bloki. Tos regulari diennakts gaiSaja laika laida aplokos, ka ar1
regulari nodarbinajam nelielas fiziskas slodzes.

Otro reizi asins paraugi tika nemti julija — tatad pec trijiem meéneSiem. levacot
anamnézes datus, noskaidrojas, ka Saja laika perioda pétijjuma grupas kéves jau bija
atnesusas. Ganibu sezonas sakuma (maija) visi zirgi bez ganibu zales vakaros stalli tika
piebaroti ar sienu un kliju granulam, ka arT ar vitaminiem un mikroelementiem. Sakot ar
juniju abu grupu dzivnieku tika turéti un baroti atskirigi. Kontroles grupas zirgi vairs
nesanéma spekbaribu un ganijas visu diennakti, bet pétijuma grupas kéves ganijas tikai
diennakts gaisaja laika, bet vakara stallt sanéma sp&kbaribu un sienu. Sals un tidens bija
pieejams visiem zirgiem neierobezota daudzuma.

Asins paraugi tika nemti no rita 1si pirms dzivnieku baroSanas un nogadati uz
laboratoriju Veterinarmedicinas fakultates Morfofunkcionalaja laboratorija, kur veicam
to parbaudi. Asins biokimiskos raditajus noteicam ar BS - 120 Chemistry Analyzer,
Mindray. Katra zirga asins parauga noteicam sekojosus biokimiskos raditajus: kopgjo
proteinu (KP), sarmaino fosfotazi (AP), alaninaminotransferazi (ALAT), glikozi,
urinvielu (UREA), kreatininu (CREA), albuminus, magniju (Mg) un fosforu (P).

Datu statistisko analizi veicam, izmantojot Microsoft Excel, katram biokimiskajam
raditajam aprékinot vid€jo aritmétisko un standartnovirzi visiem kontroles un pétijjumu
grupas dzivniekiem. Lai noskaidrotu cik biutiskas ir konstatétas atSkiribas, datus
parbaudijam ar t-testu vid€jo raditaju salidzinasanai.

REZULTATI UN DISKUSIJA

Pirmais miisu darba uzdevums bija noskaidrot, vai atSkiras asins biokimiskie radita;ji
vienados ziemas sezonai atbilstoSos apstaklos turétam negriisnam vaislas kevém un
k&vém otraja griisnibas puse€. Ta ka petijuma ieklauto dzivnieku skaits ir neliels, analizi
uzsaksim apskatot no katra dzivnieka iegiitos asins biokimisko raditaju rezultatus.
Iegttie rezultati apkopoti 1. tabula.
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1.tabula/Table 1

Griisnu un negrisnu kévju asins biokimisko analizu rezultati
Blood biochemical analysis results in pregnant and non-pregnat mares grops

(e
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o O a [ o Z
582 |o |X_|2_|5c|2s|g=s |2 | 25|, <
Seg 25|25/ -5|%¢8 g2z S5
58 |¢° ;2| <= |8 |SE| sk E2 |2k
<
grusna
kéve/
oregnant | 65 | 2921 | 207 42 | 42 |14018|3525| 09 | 07
mare, 17
grusna
kéve/
oregnant | 04 | 4428 | 232 | 61 31 |114.02 3247 | 16 | 08
mare, 6
grusna
keve/ 65 | 3297 | 236 | 57 | 44 |11814|3662| 09 | 1.1
pregnant
mare, 13
negrusna
keve/ 60 | 2924 | 218 | 46 | 42 |146.08|2513| 1.0 | 09
nonpregnant
mare, 11
negrusna
keve/ 62 | 2639 | 221 | 48 | 53 |111.59(3657| 09 | 1.0
nonpregnant
mare, 12
negrusna
keve/ 72 12024 | 231 | 49 | 39 |131.03]3933| 1.0 | 1.0
nonpregnant
mare, 10
Normas 66 - 95 - 4 - 35- 3.7- 77 - 25 - 0.7 - 0.7 -
robezas [3.] 77 233 18 5.6 8.8 175 38 1.1 1.7

Aprili nemto asins paraugu biokimiskas analizes paradija, ka visam kévém ziemas
perioda beigas, iznemot vienu, asinis ir samazinats kop&ja proteina (KP) daudzums. Tas
norada, ka, kaut arT dzivnieki tika baroti atbilstosi sp€kbaribas razotaju ieteikumiem,
izédinataja bariba triikst proteina - it seviski griisno dzivnieku grupas dzivniekiem.
Savukart glikozes Iimenis grisnajam k&vém bija normas robeZzas vai nedaudz virs

normas, kas, savukart, norada, ka dzivnieki necie$ no energijas trikuma.

Sarmainas fosfotaze (AP) grusnajam k&vém bija 1.5- 2 reizes augstaka par augsgjo
pielaujamo normas robezu. Ar1 ALAT rezultati bija nedaudz palielinati visiem zirgiem
(skat. 1. tab.). Sarmainas fosfotazes paaugstinasanas varétu but saistita ar k&vju 8-9
grisnibas ménesi, kad notiek loti intensiva augla augSana, jo literatiira ir atziméts, ka
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sarmaina fosfotaze atrodas placenta un ka tas limenis var but paaugstinats intensivi
augosiem dzivniekiem. P&c literattiras datiem par iesp&jamu klinisku saslimSanu liecina
sarmainas fosfotazes palielinaSanas 2.5- 3 reizes [2., 3.]. Musu pétfjuma tik licla AP
paaugstinasanas netika konstatéta nevienam dzivniekam.

Lai noskaidrotu, vai konstatétas atskiribas starp pé€tfjuma grupa ieklautajam
grisnajam k&vem un kontroles grupas negrisnajiem dzivniekiem ir bitiskas,
bioktmisko raditajus vid€jas vértibas salidzinajam, izmantojot t-testu divu paraugkopu
vidgjo aritmétisko salidzinasanai. Iegiitie rezultati apkopoti 2. tabula.

2.tabula/Table 2
Asins biokimisko raditaju atSkiribas griisno un negriisno kévju grupu dzivniekiem
Differences in blood biochemical parameters in pregnant and non-pregnant mares

groups
Asins biokimiskie raditaji (vid€jais aritmétiskais = standartnovirze)/
Blood biochemical parameters
2 Q (arithmetic mean + standard deviation)
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Gmsnastl’(eveS/ 64.7+ | 354.9% | 2255 | 53+ | 3.9+ | 1241+ | 348+ | 1.1+ | 0.9+
prégnant mare 06 | 785 | 16 10 | 07 | 141 | 21 | 04 | 021
Negriisnas
kéves/
nonpregnant 61.3£ | 266.2+ | 223+ | 4.8+ | 4.5+ | 129.6+ | 33.7+ | 0.96+ | 0.96+
mare 0.9 108 | 05 0.1 06 | 11.9 | 57 | 004 | 0.04
T-testarezultati /| 506 | 0045 | 04 | 02 | 02 | 03 | 04 | 03 | 02
t-test (p)

Misu aprekini paradija, ka negriisno kévju grupas dzivniekiem kopg€ja proteina
daudzums asinis bija butiski zemaks neka grasno dzivnieku grupas zirgiem (P=99%).
Veélreiz gribam uzsvert, ka abu grupu dzivniekiem kopg€ja proteina limenis asinis bija
zem apak$€jas pielaujamas normas robezas - vid&jie raditaji attiecigi 64.7 + 0.6 g/l
grisnajam un 61.3 £ 0.9 g/l negriisnajam kévém. To varétu izskaidrot ar to, ka griisnas
kéves tomer sanéma 1,5 reizes lielaku spekbaribas daudzumu, kas actimredzot tomér bija
nepietickama. Ar1 citi autori iesaka - grisnam k&vém péd€jos grisnibas ménesos ir
butiski japalielina izédinamas baribas daudzumus [4., 5., 6.].

Attieciba uz sarmainas fosfatazes (AP) Iimeni jasaka, ka gan griisno k&vju, gan
negriisno ké@vju grupas dzivnieku asinis ta vid€jie raditdji nedaudz parsniedz
pielaujamas normas robeZas. P&c literatiira atrodamajam zipam vairakkartigu (2.5-3
reizes) sarmainas fosfotazes palielinasanos var izskaidrot ar holestazi un aknu
problémam vel pirms klinisko pazimju sakSanas [2.]. Misu gadijuma $1 neliela
paaugstinaSanas var noradit vienigi uz palielinatu slodzi aknam. Turklat griisnajam
kévem AP limenis bija butiski augstaks - vid&jie raditaji attiecigi 354.9 + 78.5 un 266.2
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+ 10.8 TU/1 (P=95%). Pargjas asins biokimisko raditaju vid€jas veértibas abu grupu
kévem butiski neatSkiras, turklat atradas fiziologiski pielaujamo normu robezas.
Grisnibas laika kévju organisma paaugstinas vielmainas procesi, ta¢u homeostazes
mehanisms censSas saglabat lidzsvaru organisma un lidz ar to asins biokimiskajas
analizés novero konstantu limeni. Dazu parametru izmainas gan var konstatét veicot
regularas asins analizes, piem&ram, reizi ménest. [7.]

Otrs §1 pétijuma uzdevums bija noskaidrot iesp&jamas asins biokimisko raditaju
izmaigas zirgiem turétiem un &dinatiem atSkirigos, vasaras sezonai raksturigos
apstaklos. Ka jau mingjam, asins analizes tika nemtas jiilija beigas, kad abu pé&tfjuma
grupu zirgi jau divus ménesus tika turéti un baroti atskirigi - kontroles grupas zirgi tikai
ganibas (ganibu grupa), bet pétijuma grupas kéves ganibas un stalli, kur vakaros sanéma
spekbaribu un sienu (ganibu/stalla grupa). legiitie rezultati apkopoti 3. tabula.

3. tabula/Table 3
Ganibu un ganibu/ stalla grupas zirgu asins biokimiskie raditaji
Grazing and grazing/stable groups of horse blood biochemical parameters

Asins bioktmiskie raditaji (vid€jais aritmétiskais + standartnovirze)/
Blood biochemical parameters (arithmetic mean + standard
> Q deviation)
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Ganibu grupa/ | 71 74 1324 183+ | 4,7+ | 6+ |119,0%| 34,7+ | 0,9+ | 0,9+
Grazing gr. 503 |288| 08 06 | 06 | 631|066 | 00 | 01
Ganibu/stalla
gr./
Grazing/stable 71+ |[187+| 15+ |4,96+| 5,6+ | 120+ |36,95+| 0,93+ | 0,9+
qr. 30 |152| 09 10 | 02 | 35 |0475| 0,15 | 0,29
T’tets_ttzsrtef;‘)m‘/ 0.85 0,693 0,061 | 0747 | 0,350 | 0,804 | 0,009 | 0.725 | 0.86

Abu pétfjuma grupu kévju asins biokimiskajas analizeés redzam, ka kopg€ja proteina
Itmenis vasaras perioda ir paaugstinajies un gandriz sasniedz normas augstakas robezas.
Tas skaidrojams ar neierobezotu ganibu zales pieejamibu visiem pétijuma ieklautajiem
zirgiem. Ari literatlira pieejamos datos ir atziméts, ka zirgiem vislabak ir atrasties
ganibas un &st ganibu zali [4.] Albuminu vid€jo raditaju Iimenis visiem p€tamajiem
dzivniekiem bija normas robezas - attiecigi 34.7 + 0.66 g/dl ganibu grupas zirgiem un
36.95 + 0.475 g/dl ganibu/ stalla grupas zirgiem. Tomer izradijas, ka ganibu grupas
zirgiem albuminu daudzums asins seruma bija butiski zemaks neka ganibu/ stalla grupas
zirgiem (P=99%). To var izskaidrot ar papildus spekbaribas devu, ko zirgi sanéma,
vakaros atgriezoties stallos (skat. 3. att.).

Lai to noskaidrotu ziemas un vasaras sezonai atbilstosu turéSanas apstaklu ietekmi
uz viena ganampulka zirgu asins biokimiskajiem raditajiem, asins biokimiskos raditajus
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noteicam kontroles grupas negriisnajiem dzivniekiem, barotiem un tur€tiem ziemas
periodam raksturigos apstaklos (kontroles grupa, asins paraugi, nemti aprili) un Siem
pasSiem dzivniekiem ganibu sezonas laika (ganibu grupa, jilijs). legiitie rezultati
apkopoti 4. tabula.

4. tabula/Table 4

Ziemas un vasaras perioda zirgu asins biokimisko analiZu salidzinajums
Horse blood biochemical parameters comparison of summer and winter

period
Asins biokimiskie raditaji (videjais aritmétiskais + standartnovirze)/
> o Blood biochemical parameters (arithmetic mean + standard deviation)
<
o 3
o n
080 = o (o 8 % 5 §
=5 |a_|¥%¥_|d-|2 {35|52|=_|g<s|,. <
£ = Fo|Jd= (<o 123 O3 ‘EC:EB o3
2D o <D |ED| 3w <E|ZTE|ZEEITZE|TE
= - |laZ | <Z| N < ES 2 o
o — O <
Ziemas gr./ 61.3+ |266,24| 22,3+ | 4.8+ | 4.5+ |[129.6%| 33.7+ | 0.96+ | 0.96+
Winter gr. 09 [ 108 | 05 | 01 | 06 | 11.9 | 57 | 0.04 | 0.04
Vasaras gr./ 71+ |213,2+| 18,3+ | 4,96+ | 5,6+ | 120+ |36,95+| 0,93+ | 0,9+
Summer gr. 30 | 288 | 0,8 1,0 0,2 35 10475 0,15 | 0,29
T-testa
rezultati/ 0,007 | 0.054 | 0,08 | 0,75 | 0,06 | 0,41 | 0,49 | 0,74 | 0,59
t-test (p)

Péc datu apstrades redzam, ka ziemas perioda negriisno zirgu grupas dzivniekiem
kopgjo olbaltumvielu Iimenis asinis bija biitiski zemaks neka Siem pasiem dzivniekiem
vasaras perioda (P=99%). Vasaras perioda Siem dzivnieckiem Kopgja proteina limenis
bija tuvu augs€jai normas robezai - 71.7 + 5.03 g/l, bet ziemas perioda tas bija
pazeminats - 61.3 £ 0.9 g/l. Kopgja proteina [imena paaugstinasanos vasaras perioda var
izskaidrot ar pilnvértigaku baribu neierobezota daudzuma - ganibu zali. Literattra
atrodami ieteikumi, ka zirgiem vasaras perioda vislabak ir ganities, tau mums
neizdevas atrast asins biokimisko raditaju veért€§jumu ziemas un vasaras apstaklos
turétiem zirgiem [4.]

Latvija veterinarmedicina, atSkiriba no humanas medicinas, asinis biokimiski un art
hematologiski netiek izmeklétas profilakses noliikos, kas dotu iesp&ju laicigi labot
iesp€jamas €dinasanas un turéSanas klidas, ka arl noverstu veselibas trauc€jumus.
Grusniem dzivniekiem (arT kévém) biokimiskie izmekl&jumi tiek veikti tikai tad, kad
dzivniekiem jau ir sakuSies kliniski konstat&jumi veselibas traucgjumi, kas nereti
apdraud veiksmigu griisnibas iznakumu. Sis ir tikai ieskata pétijums, kas paradija, ka
turpmakie petfjumi Saja virziena noteikti jaturpina.

34




SECINAJUMI

1.

Pazeminats kopgja olbaltumvielu daudzums asinis norada, ka ziemas perioda
nosléguma 1pasa veriba japieverS proteina daudzumam iz€dinama bariba, it seviski
griisnam keveém.

Griisnibas otraja semestri kévju asinis biitiski paaugstinas sarmainas fosfotazes
[imenis, parsniedzot normas robezas.

Papildus spekbaribas un siena deva diennakts tumsaja laika, turot zirgus stalli, bet
diena ganibas, asinis bitiski paaugstina albumina, ka ari kop€jo olbaltumvielu
Itmeni.
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OBTAINING OF INNOVATIVE COMPOSITION BROILER
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ABSTRACT

Innovative composition of broiler chicken meat, in comparison with commercial mass
production, contains higher levels of omega-6 and omega-3 fatty acids and carotenoids
complex which positively influence human health and prevent risk factors causing
different diseases. The research aim was to evaluate the possibility to obtain broiler
chicken meat of innovative composition, and to evaluate the expenses of production in
bioeconomic aspects by using feed that contains an increased amount of omega-6 and
omega-3 fatty acids and additives of carotenoids. Feeding trial was carried with cross
ROSS 308 broiler chicken in the age from 1 to 42 days (n=300). It was concluded that
the best combination in broiler chicken feed for producing innovative composition meat
was 1% flax seed oil, 1% rapeseed oil, and 2% soya bean oil and 0.1% additives of
carotenoids complex. Using the mentioned oil and antioxidant composition the obtained
broiler chicken meat contained the amount of omega-6 fatty acids of 27.4%, omega-3
fatty acids- 8.3% and carotenoids - 0.86 mg kg™, it is by 3.9%, 3.2% and 0.24 mg kg™
and live veidht by 7.87% higher in comparison with commercial mass productions and
productivity.

In trial the expenses of feed consumption per 1000 broiler chicken breeding were by
1.7% higher than commercial feed, while broiler chicken productivity was 7.9% higher,
since the total income from sales of 1000 broiler chicken breeding amounted to LVL
293.47 or it was 15% higher than selling commercial mass production. Innovative
composition of broiler chicken meat production do not change environment.

KEY WORDS: broiler chicken, vegetable oil, fatty acids, environment, expenses.

IEVADS

Putnu galas razoSanas mérkis ir palielinat kvalitativu inovativu putnkopibas
produktu razosanu. Inovativie partikas produkti satur tadas biologiski aktivas vielas, kas
labveligi ietekmé cilvéka organisma funkcijas, samazina dazadu slimibu riska faktorus
un veicina veselibas saglabasanu. (Zarins, Neimane, 2002). Kvalitativa un veselibai
labveliga putnu gala raksturojas ar augstu polinepiesatinato taukskabju (omega-6 un
omega-3), vitaminu, antioksidantu (karotinoidu) un mineralvielu saturu, bet zemu
piesatinato taukskabju un holesterina Iimeni (Holub, 2002; Bodnieks, 2008). Jaatzimg,
ka nepareiza uztura d€] pasaulé un Latvija iedzivotaji visvairak slimo ar sirds un
asinsvadu slimibam (WHO, 2003). Viens no So slimibu augsta riska faktoriem ir
omegas grupas taukskabju (linolénskabes un linolskabes) un antioksidantu (karotinoidu)
deficits ikdienas partikas produktos. Uzpemot ar uzturproduktiem omega grupas
taukskabes un antioksidantus, tiek labak sekmé&ta holesterina vielu maina cilvéka
organisma un noversti riska faktori, kas izraisa sirds un asinsvadu, audzg&ju, reimatismu
u.c. slimibas (Aro, 2000). Taukskabes cilvéku organisma tiek paklautas lielaka vai
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mazaka mera oksidacijas procesiem. Taukskabju oksidacijas procesa rodas brivie
kimiskie radikali, kurus neitraliz€ antioksidanti: karotinoidi, seléns, E vitamins u.c.
Tadel, razojot taukskabeém bagatus produktus, tajos japalielina arT antioksidantu — 1pasi
karotinoidu saturs (Surai, 2002). Latvija ir visas iesp&jas attistit inovativa sastava
broileru galas razoSanu ar paaugstinatu omega grupas taukskabju un antioksidantu
saturu, jo Latvija tiek razoti baribas lidzek]i ar paaugstinatu omega-6 un omega-3
saturu. Inovativu broilercalu galas razoSanas pamata ir putnu &dinasana ar
polinepiesatinatam taukskab&ém bagatinatus baribas lidzeklu izmantojot sojas, rapSa un
lins€klas ellas kombinacijas.

Viena no putnkopibas produktu razoSanas problémam ir vides piesarnojums.
Broilercalu mésli un to sastava esoSie slapeklvielu un fosforu saturoSie komponenti ka
arT gremos$anas mikroflora ir galvenie dabas piesarnotaji (Coelho, 1999; Nahm, Wathes,
1998) Dazadu ve&l pilniba neizpétitu faktoru (baribas komponenti, antinutritivie baribas
savienojumi, aminoskabju nesabalansétiba, stress u.c.) ietekm& broileru zarnas
samazinas baribas vielu sagremojamiba un no putnu organisma apkartgja vide
pastiprinati izdalas nesagremotas baribas vielas, proteina, slapek]vielu substances un
nevélama gremosSanas mikroflora (Baidoo, 2000, Blair et al., 1999.) Nesagremotai
kopproteina masai bakteriologiski sadaloties rodas nepatikama smaka no slapekla
savienojumiem (amonjaks, nitriti, u.c.), oglskabas gazes un sérudenraza. Tadgjadi
broileru mitnes, mésli un gaiss piesarno apkart§jo vidi ar cilvéku un dzivnieku
organismam nevélamu un kaitigu kimisko un bakteriologisko piesarpojumu.

Pétijuma merkis - izvertét inovativa sastava broilercalu galas razoSanas galvenos
aspektus: iegiitas produkcijas kvalitati, izmaksas un ietekmi uz apkartéjo vidi.

MATERIALS UN METODIKA

Broileru  &dinaSanas  izméginajumu veica LLU  Biotehnologijas un
veterinarmedicinas zinatniska institiita ,,Sigra” vivarija ar krosa Ross-308 broilercaliem
no 1 - 42 dienu vecumam. P&c analoga principa broilercalus sadalija 2 grupas (n=200).
Izméginajumu veica péc 1. tabula noraditas shémas.

1. tabula/Table 1
Edinasanas izméginajuma shéma ar broilercaliem
Broiler chickens trial scheme

Grupa EdinaSanas programma
Group Feeding programme
1.Grupa — kontrole | PB — pamatbariba + 4% sojas ella
1% group —control Basic feed content 4% soyabean oil
2.Izméginajuma PB — pamatbariba + 2% sojas ella + 1%rapsu ella +1% linseklu
grupa ella + 0.1% karotinoidus saturosais komplekss
2nd trial group Basic feed content 2% soyabean oil and 1% rapeseed oil and 1%
linseed oil and 0.1% complex carotenoids

Pamatbaribas sastavs visu grupu broilercaliem sabalanséts atbilstosi krosa ROSS
308 normativu noradém (Ross Broiler Manegment, 2002). Kontroles grupas (1. grupa)
broileriem iz&dinaja pamatbariba ar 4% sojas ellas saturu. Izméginajuma (2. grupa)
broileru baribai pievienoja 2% sojas, 1% rapSa un 1% linseklu ellas un 0.1%
karotinoidu, antioksidantus saturoSu kompleksu ar noliiku paaugstinat omega-3, omega-
6 taukskabju un antioksidantu karotinoidu saturu baribas devas (1.tab.).
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Izméginajuma perioda broilercalu produktivitati novertgja, uzskaitot:

e broileru dzivmasu, sverot katru putnu individuali 7, 14, 21, 28, 35 un 42 dienu
vecuma;

e Dbaribas patérinu — sverot baribu katru dienu pa grupam;

e saglabasanos — uzskaitTja katru dienu krituSos putnus.

Aprékinaja: broilercalu dzivmasu un dzivmasas piecaugumu, baribas patérinu 1 kg
dzivmasas ieguvei, baribas patérina izmaksas. 42 dienu vecuma broileru gala analizgja
omega-3 un omega-6 taukskabju daudzumu (realizacijas vecums), baribas un meslu
kimisko sastavu, slapekla sagremojamibas koeficentu. Analizes veica LLU
Biotehnologijas un veterinarmedicinas zinatniska institiita ”’Sigra” akreditéta biokimijas
un mikrobiologijas zinatniska laboratorija.

REZULTATI UN DISKUSIJA
Broileru produktivitates pamatraditaji ir dzivmasa, dzivmasas pieaugums, baribas
patérins un izmaksas.
2. tabula/Table 2
Broilercalu produktivitate
Productivity of broiler chicken

Radttaji 1.Grupa — 2.1zméginajuma + pret
Parameters kontrole grupa kontroli
1% group-control 2" group-trial + to control

Broilercalu dztvmasa 42
dienu vecuma, g

Broiler chicken live weight at 2822 £302 3044+ +222
the age 42 days, g
% pret kontroli/% to control 100 107,86 o

Dzivmasas pieaugums

diennakti, g 66.21 71.49 +5.28
Live weight gain per day, g

0, i/0
% pret kontroli/% to control 100 107.97 1797

Saglabasanas, %/

Survival, % 98 99 +1.0

[zméginajuma perioda broileru produktivitate ir augsta. Vid€jais dzivmasas lielums
broileriem realizacijas vecuma bija robezas no 2822-3044 g un dzivmasas pieaugums
diennakti 66.21-71.49 g (2.tab.).

[zédinot broileriem baribu, kas bagatinata ar omega-6, omega-3 taukskabém un
karotinoidiem, broileru dzivmasa un dzivmasas diennakts pieaugums ir attiecigi par
7.87% un 7.98% lielaks salidzinot ar 1. grupu (kontroles variants).
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3. tabula/Table 3

Co e

Feed consumption and feed costs for trial broilers

Raditaji
Parameters

1.Grupa — kontrole
1* group-control

2.Izmégindjuma grupa 2"
group-trial

Baribas patérin$ vienam
broilerim izaudz&sanas
perioda, kg

Feed consumption per one
broiler during the breeding
period, kg

5.40

5.20

Baribas patérins 1 kg
dzivmasas ieguveli, kg

Feed consumption for
production of 1 kg live weight,
kg

1.91

1.71

% pret kontroli/% to control

100

89.5

1 kg baribas cena, LVL
Feed price of 1 kg, LVL

0.207

0.220

Kopgjas baribas izmaksas 1
putna izaudz€Sanai, LVL
Total feed costs for breeding
one bird, LVL

1.12

1.14

% pret kontroli/% to control

100

101.78

Baribas izmaksas 1 kg
dzivmasas pieauguma ieguvei,
LVL

Feed costs for production of 1
kg live weight gain, LVL

0.40

0.38

% pret kontroli/% to control

100

95.0

Vidgji katrs broilercalis izaudzeSanas perioda pateréja sadu baribas daudzumu:

1.grupa 5.40 kg, 2. grupa 5.20 kg. Baribas patérin$ viena broilera izaudzeésanai 2.
grupa bija par 0.20 kg mazaks neka 1. grupai. Rezultata ar1 baribas paterins 1 kg
dzivmasas ieguvei par 10.47% mazaks neka 1. grupai. Baribas izmaksas viena
kilograma dzivmasas pieauguma (0.38 LVL/kg) ieguvei bija mazaks neka 1. grupai

(3.tab.).
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4. tabula/Table 4

Inovativas broilercalu galas kvalitates raditaji
Quality indices of innovative composition of broiler chicken meat

Raditaji 1kGrupaI1 — 2.Izméginajuma ki pretl_
Parameters “ ontrole » grupa _ ontroli
1> group-control 2" group-trial + to control

> omega-6 (w-6) taukskabe,
% no kopégjo lipidu daudzuma
> omega-6 (w-6) fatty acids, 235 274 +3.9
% of total lipids
> omega-3 (®-3) taukskabe,
% no kopgjo lipidu daudzuma
> omega-3 (w-3) fatty acids, >4 8.3 2.9
% of total lipids
> (@-6) : d(w-3) 43:1 33:1 -1.0:1
> kopéljie karotinoidi,
mg kg™~ (antioksidanti)
> total carotenoids, 0.62 0.86 +0.24
mg kg™ (antioxidant)

Edinot broilerus ar tradicionala sastdava baribu (1. grupa) broileru gala satur 23.5%
omega-6 un 5.4% omega-3 taukskabes, rékinot % no kopg&jiem lipidiem. Pievienojot
broilercalu baribai 2% sojas, 1% rapsa ellu, 1% linséklu ellu kombinacija un 0.1% lielu
karotinoidu saturoSu kompleksu (2. grupa), omega-6 taukskabju limenis paaugstinajas
par 3.9% un omega-3 taukskabju limenis par 2.9% un karotinoidu saturs par 0.24 mg
kg™ salidzinot ar kontroles grupu (4.tab.).

Izédinot broileriem taukskabém bagatinatu baribu, (2.grupa) ieguva par 195.92 kg
inovativa sastava broilercalu kautmasas (rékinot uz 1000 broileriem) vairak neka no
broileriem, kuri &dinati ar tradicionala sastava baribu (1. grupa). Neskatoties uz to, ka
taukskabém bagatinatas baribas izmaksas 1000 broileru izaudzéSanai bija par 20 LVL
augstakas neka kontroles grupai, ienémumi par inovativa sastava galas realizaciju bija
par 293.47 LVL lielaki (rékinot uz 1000 broileriem) neka no kontrolers grupas. Lielakus
ienémumus nodrosindja augstaka putnu saglabasanas un lielaka iegiita kopgja izaudzeto
broileru dzivmasa. Janorada, ka izméginajuma grupas broileru gala ar kontroli
raksturojas ar augstaku omega-3 taukskabju saturu un optimalaku ®-6 : ®-3 taukskabju
attiecibu, tas ir, izméginajuma grupas broileru galai bija visaugstaka kvalitate un ar 42
dienu vecuma augstaka broileru dzivmasa. Tatad pat pie vienadas broileru realizacijas
cenas ir ieglts augstveértigaks, cilveku veselibai veseligaks inovativs produkts, un
kopgjie ien@émumi razotajam varétu bt par 15% lielaki neka standarta broilercalu
€dinasanas gadijuma. Lai izvertétu inovativa sastava broilercalu galas razoSanas ietekmi
uz apkartéjo vidi — analiz€ja kopproteina un fosforu saturoSo savienojumu daudzumu
putnu méslos (5.tab.).
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5. tabula/Table 5
Broilercalu méslu kimiskais sastavs
Chemical composition of broiler chicken manure

Grupas
Raditaji Group kirﬂrr%tli
Parameters 1.Grupa — kontrole | 2.Izm&gindjuma grupa | . to control
1% group -control | 2" trial group 00
Nitrati, mg/kg 3.96 3.53 -0.43
Nitrate, mg/kg
Kokslapekla substance, % 0.35 0.34 -0.01
Nitrogen substance, %
Kopproteins, % 2.21 1.98 0.23
Total protein, %
Kopgjais fosfors, % 0.28 0.25 -0.03
Total phosphorus, %

Aprékinot broilercalu méslos izdalito nesagremoto un neizmantoto slapeklvielu,
koprotetna un fosfora daudzumu, konstatéjam, ka iz€dinot baribu ar paaugstinatu
omega-6 un omega-3 polinepiesatinato taukskabju daudzumu nesagremoto un
neizmantoto slapeklvielu, kopproteinu, nitratu un fosfora daudzums broilercalu méslos
bija lidzvertigs salidzinot ar kontroles grupas broilercaliem (5.tab.). Inovativa sastava
broilercalu galas raZoSana praktiski neietekméja apkartéjo vidi un neradija
nesagremojamibas un neizmantojamibas d€| iz€dinatas baribas papildus ekonomiskos
zaud€jumus.

SECINAJUMI

1. Pievienojot broilercalu baribas sastava dazadu augu ellu Ipatsvaru un to savstarp&jas
kombinacijas, secinats, ka palielinas polinepiesatinato taukskabju (omega-6 un
omega-3) daudzums broilercalu gala, augstaka broilercalu produktivitate, ja broileru
pamatbaribai pievieno 2% sojas ellu, 1% rapsu ellu, 1% linséklu ellu kombinacija
un 0.1% karotinoidus saturosu kompleksu.

2. leguta inovativa sastava broilercalu gala ar paaugstinatu omega-6 (linolskabes 3.9%)
un omega-3 (linolénskabes 2.9%) taukskabju daudzumu, kas ir kvalitativaka,
augstvertigaka un veseligaka cilveku uztura.

3. Realizgjot inovativa sastava broilercalu galu iep€émumi par 293.5 LVL vairak
(rékinot uz 1000 broilercaliem) neka kontroles grupai.

4. Inovativa sastava broilercalu galas razo$ana negativi neietekmé apkart&jo vidi.
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PIESARNOTIBAS VERTEJUMS PEC TO GENETISKAS
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ABSTRACT

The most important target in dairy husbandry in the world is to harvest high quality,
unpolluted milk. The most important measure in cultivation of dairy cow herd is to
choose the correct genotypic and phenotypic brood stock for crossing. The aim of the
research work is to analyze the fresh milk of different bulls’ daughters, to find cows the
effects of cows’ genetic predisposition on microbial contamination, and somatic cell
count (SCC) in milk. We can find in literature describing increasing resistance to some
diseases like leukemia, tuberculosis, brucellosis, mastitis, foot disorders. This indicates
that the genetic resistance and the animal’s genetic immunity to diseases is found.
Experimental work was carried in breed Latvijas Branas (LB) dairy cows shed which
belongs to SIA Palsa and is situated in civil parish Varini, Smiltene counrty in year
2008/2009. 1t is compared seven different bulls daughters microbial contamination of
fresh milk and SCC. Comparing SCC samples between the lines of bull daughters
researching average value of the uniformity of dispersion analysis, observed that the
SCC was statistically significantly different (F = 2.1, p> 0.05) in different lines of bull
daughters. But at the same housing and feeding conditions in two breeding bulls
daughter groups drastically changed the common bacteria and coagulase negative
number of bacteria in raw milk, indicating the resistance of different cows, after
assessing the genetic background.

KEY WORDS: cow's milk, microbial contamination, predisposition.

IEVADS

Latvijas Republika viena no visplasak attistitajam lauksaimniecibas nozarém ir
piena lopkopiba, kura piena ieguvei 2009.gada izmantoja 75% Latvijas Brinas (LB)
Skirnes govis . Tadél musu pétijumos izvertétas LB skirnes govis, kuros skaidrota
genétiskas tesmens slimibu rezistences parmantojamiba tie$i pa bullu Iinijam. Piena
ieguvé visa pasaulé loti aktuals jautdjums ir iegiita svaigd piena kvalitate. Piena
iepirksanas uzpémumi regulari nosaka piena kvalitates raditajus — bakteriju kopskaitu
un SSS, bet nediferencé mikrobialo piesarnojumu. Izslauktaja piena var atrasties
cilvekam kaitigi mikroorganismi: Salmonella spp., Listérijas, koagulazes negativie
stafilokoki, koliformas un Enterococcus spp. Par stafilokoku izplatibu Latvija liecina
pétijumi, ka no slimo govju piena visbiezak izdalita mikroflora ir Staphylococcus
aureus 62.5 %, Streptococcus agalactiae 21.88%, Escherichia Coli 12.50%, kuri ir
cieSa saistiba ar vaislas bullu meitam, izvertgjot rezultatus pa Iinijam (Jemeljanovs
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u.c.,1998). Staphylococcus aureus ir izturigs pret sanitaras higi€nas pasakumiem,
izturigs ar&ja vide, ilgstosi saglabajas slauksanas iekartas (Myllys, 1995).

Darba merkis: noteikt atsevisku LB skirnes vaislas bullu Iiniju meitu predispozicijas
piena mikrobialai kontaminacijai,

Darba uzdevumi:

noteikt atsevisku vaislas bullu meitu piena:

1. somatisko $tinu skaitu (SSS),

2. svaiga piena bakterialo piesarnojumu,

3. noteikt LB skirnes vaislas bullu Inijas meitu.predispoziciju. piena bakterialai
piesarnotibai,

4. noteikt LB skirnes vaislas bullu Iinijas, kuras ir predisponétas saslimSanai ar mastitu
un paaugstinatu SSS.

MATERIALS UN METODIKA
Svaiga piena paraugi tika iegiiti viena no Smiltenes novada LB Skirnes slaucamo
govju novietn€ 2008/2009.gada no 52 govim. Dazadu Skirnu bullu meitas izveletas
apzinati, lai var€tu salidzinat un noteikt rezultativakos vaisliniekus péc dazadam
genotipa un fenotipa pazimém, novert§jot katra bulla meitu grupu un salidzinot
rezultatus. Paraugi iegiiti rita slaukSanas reiz€, péc slaukSanas aparata nopemsSanas un
pupa gala dezinfekcijas. Paraugi nogadati laboratorija aukstuma soma 5°C temperatiira.
Svaiga piena paraugu bakteriologiska izmekléSana veikta LLU Biotehnologijas un
veteinarmedicinas zinatniska institita ,,Sigra”, Biokimijas un mikrobiologijas
zinatniskaja, sertificétaja laboratorija (LATAK registracijas Nr. LATAK-T-038-07-99-
A) saskana ar LVS EN ISO standartu metodikam. Svaiga piena noteikti sekojosi
raditaji: kop€jais baktériju skaits, Salmonella spp., Listeria spp., Enterococcus spp.,
izoleti Staphylococcus aureus, koagulazes negativie stafilokoki, Escherichia coli un
koliformas. Datu matematisko apstradi veicam, izmantojot matematiskas statistikas
metodes (vienfaktoru un daudzfaktoru dispersijas analizi), izmantojot MS Excel
datorprogrammu, nosakot iegiito datu butiskumu. Slaucamo govju produktivitates
raditaji, SSS (noteikts pec metodes 1SO 13366 — 3:1997), bullu asinibas raditaji iegati
no V/A ,Lauksaimniecibas datu centrs”(V/A LDC) datu bazes. Darba izmantoto bullu
asiniba att€lota 1.tabula.
1.tabula/Table 1
Eksperimenta izmantoto bullu asinibas raditaji
The bloodiness indicators of bulls, used in experiment

Bullis/ Alters | Primats | Hoibru | Aks Lanis Ryttargard | Orkels
Bull Disaks | Puncs Bits Moments | Moments | Kvarnakra | Rudi
Asiniba DS DS DS HS 50.00 | HS 50.00 | ZS 87.50 | AN

% 68.75 75.00 59.37 DS 43.75 | DS 25.00 | NS 12.50 | 50.00
Blodiness | SV Sv SV 4.38 | SV 6.25 | SV 25.00 HS

% 31.25 25.00 HS 6.25 50.00

1.tabula - izmantoto 7 bullu grupu $kirnes asinibas raditaji %. Skirpu nosaukumi: DS — Danijas sarkana
(Danish  Red), SV-Svices(Schwyz), HS—Holsteinas sarkanraiba(Holstein Red), ZS—Zviedru
sarkanraiba(Sweden Red and white), NS—Norveégu sarkana, AN—Angleras (Angler) $kirne.

Dzivnieks noteiktajai Skirnei pieskaitams, ja 75% izcelSanas nak no §is Skirnes asinibas (Brunovska M.,
Lidaks M., 2009; V/A LDC).
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REZULTATI UN DISKUSIJA

Viens no piena kvalitates raditajiem ir SSS piena. Piena somatiskas $finas atrodas
vienmér, bet to skaits ir tesmena veselibas raksturotajs. SSS piena ietekmé veselibas
stavoklis, genétiska predispozicija, slauksanas veids un laiks, laktacijas periods,
gadalaiks, dzivnieku produktivitate, dzivnieku vecums. Parbaudot statistisko hipot&zi
par izlasu vid€jo vertibu vienadibu ar dispersiju analizi noskaidrojam, ka dazadu bullu
meitu piena vid&jais somatisko $iinu skaits statistiski butiski neatskiras (F=2.1; p>0.5).
Eksperimenta goviju grupu SSS 1 ml piena 2008.gada vidgjie raditaji atteloti 1.attela.
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1.attels. Dotas SSS vidgjas vertibas noradito bullu meitu piena 2008.gada
Figure 1. Bulls’ daughters’ average values of SCC in milk in year 2008

Vaislas bulla Orkels Rudi meitu zemakais vid&jais grupas SSS bija 44 533; 2.
zemakais SSS bija bulla Ryttargard Kvarnakra meitam — 106 857 viena ml piena. Labi
SSS raditaji ir vaislas bulla Aks Moments —125 600 un Lanis Moments —140 600 bullu
meitu grupam. Augstakie SSS raditaji konstatéti bulliem ar DS 8kirnes asins parakumu,
pieméram, Hojbru Bits meitu grupa vidgjais SSS bija 244 333; Alters Disaks meitu
grupa vidgjais SSS bija 258 750; Primats Punés meitu grupa vidgjais SSS bija 312 000
viena ml piena. Sie dati apstiprina pienémumu, ka ar vaislas bullu selekcijas palidzibu ir
iesp&jams izlastt patnus, kuru meitas uzrada labakus produktivitates rezultatus, ka ar1
mazak slimo ar mastitiem, (Strautmanis , 2003; Schukken, 1992; Sanore, 2000; Olesen,
2000). Salidzinot ieprieks€jo autoru pétijumu rezultatus 2005.gada darba “’Bullu
iedzimtibas ietekme SSS izmainam meitu piena’’ ar augstak minétajiem raditajiem,
vérojama sakritiba, ka mazakais SSS salidzinot sarkano govju 8kirnes, bija Zviedru
sarkanraiba (ZS) bullu meitu piena. Lielakais piena tauku daudzuma indekss ir govju
grupam Angleras(AN) x LB skirpu asinibu, tirSkirnes LB un ZS, Latvija augstakais
tauku saturs piena starp sarkanajam Skirn€m ir AN Skirnes govim. Viszemakais tauku
saturs ir tirSkirnes DS govju grupai. (Strautmanis, 1997).
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Lai izveértétu. dazadu Iiniju bullus, noteiktu to genétisko parmantojamibu jeb
rezistenci uz piena mikrobialo piesarpotibu, kopa ir izmekl&ti 7 bullu 52 meitu 174
svaiga piena paraugi. Kopgjais bakteriju skaits noteikts katra izmekl&taja svaiga piena
parauga. Izmeklgjuma rezultats parada, ka no visiem paraugiem Salmonella spp. nav
konstatéta, Listeria spp. izoléta 1 parauga, Staphylococcus aureus 3 svaiga piena
paraugos (vienai govij 2x), Staphylococcus gints jeb koagulazes negativie stafilokoki
izoleti 167 svaiga piena paraugos, koliformas 17 svaiga piena paraugos, Enterococcus
spp. - 75 paraugos. lzteikti augstais Staphylococcus gints jeb koagulazes negativo
stafilokoku izol&sanas skaits - 167 svaiga piena paraugos, lika pievérst uzmanibu SSS,
izslaukuma un koagulazes negativo stafilokoku sakaribai. Papildus 5 slaucamajam
govim ar paaugstinatu SSS iegitajos piena paraugos tika izoleti Staphylococcus spp.,
Streptococcus spp. (hemoliz&josais), vides stafilokoki, gramnegativa mikroflora (Joffe
u.c. 2006). Bistamaks piena piesarnojums ir patogénie mikroorganismi: salmonellas,
listérijas, mezofilas baktérijas, pienam raksturigie mikrokoki, koliformas un enterokoki,
mastitus izraisoSie, dazadie stafilokoki, ka arT piena patérétajam bistamie piena
piesarnotaji:  dizentérijas ierosinatajas Sigellas un salmonelozes ierosinataji.
(KonoSonoka, Jemeljanovs, 2007, KonoSonoka u.c. 2008). Dzivnicku selekcijas
sekmigai 1stenoSanai praks€, nepiecieSams izdalit gan izturigus, gan uznémigus skirpu
parstavjus, diferencét atseviskus dzivniekus vai radniecigas dzivnieku grupas, kuri
saslimst vai nesaslimst ar mastitiem, leikozi, vai ir neaugligi. Tomér attiecigas pazimes
determin&joSo génu ir griti noteikt., tapat ka gruti noteikt krasu robezu starp genétiski
mantoto rezistenci vai slimibas uznémibu (Petuhovs u.c., 1985).

Tabulas 2. raditaju kopg€jais bakteriju skaits uzskatami paradits attéla 2.
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2. attéls. Kopejais baktériju skaits kvv ml™ bullu meitu piena 2008. un 2009. gada
Figure 2. The total number of bacteria in cfu mI™* in milk of daughters of bulls in
year 2008 and 2009

2008./2009. gada radita;ji iegtiti no 174 paraugiem, ar lielako kop&jo baktériju skaitu
- bulla Lana Momenta meitam aprila un jinija ménesi — 1 484 889 kvv ml™ piena.
Salidzinot ar SSS skaitu, varam secinat, ka tas bija lielakais SSS, kuru maksimala
vértiba bija 378 000 1 ml piena. Sis kop&jo baktériju skaits Lana Momenta meitam
konstatéts jiinija menesi, ganibu perioda. Lana Momenta meitas raksturigas ar izteikti
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lieliem, zemiem tesmeniem, licliem, resniem pupiem, slaukSanai mikstas, plaSu pupu
atveri un lielu piena struklas izdaliSanos slaukSanas laika. Lana Momenta meitu grupa ir
10 dzivnieki, kas bija viena no vecakajam izm&ginajuma govju grupam (Butkus un
Butkus, 1985). 2009. gada Lana Momenta 4 meitas no izm&ginajumu grupas saslimusas
ar mastitu un likvidétas, tas liek domat par Lana Momenta meitu zemo rezistenci pret
slimibu ierosinatajiem un mastita genétisko predispoziciju, kas parmantota pa téva
Imiju. P&d€jos gados aktuals ir jautajums par koagulazes negativo stafilokoku
piesarnojumu svaiga piena paraugos. Koagulazes negativie stafilokoki visbiezak izraisa
subkliiskos tesmena iekaisumus bez redzamam kliniskam izmainam un tiem raksturigo
somatisko $tinu skaita palielinasanos un izslaukuma samazinasanos. Par koagulazes
negativo stafilokoku izraisito mastitu izplatibu literatira atrodami dati, ka Norvégija,
Zviedrija, Somija koagulazes negativie stafilokoki ierosina vairak neka 30% subklinisko
mastitu un lidz 20% klinisko tesmens iekaisumu. Miisu pétijuma koagulazes negativos
stafilokokus izdalijam no kliniski veselu govju svaiga piena paraugiem (attéls 2.).
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3. attéls. Koogulazes negativo stafilokoku skaits kvv ml™ bullu meitu piena 2008. un
2009. gada

Figure 3.The total number of coagulate negative staphylococci cfu mi™in bulls’
daughters milk in years 2008 and 2009

Ka redzam attéla 3., koagulazes negativo stafilokoku skaits piena palielingjies
augusta un septembra meneSos iegiitajos piena paraugos visam izmeginajuma govju
grupam. Novietné nomainiti pakai$i — zagu skaidu vieta govis kaisa ar ieprieksgja gada
sliktas kvalitates ziemaju salmiem. Baribas deva slaukSanas laika turpina piebarot
iepriekseja gada skabsienu, gaisa temperatlira pazeminajusies, naktis govis pavada nakts
aploka pie fermas. Rezultata vaislas bulla Primats Pun¢s meitam visvairak palielinajies
koagulazes negativo stafilokoku skaits piend - 6113 kvv ml™, septembra ménesi Primats
Punés meitam strauji paaugstinajies SSS, lidz 981 000. Orkels Rudi koagulazes
negativo stafilokoku skaits 5575 kvv ml?, Lanis Moments - 4967 kvv ml™. Vaislas
bulla Aks Moments koagulazes negativo stafilokoku skaits, salidzinot otra ceturkSna un
tresa ceturkdna rezultatus, palielinajies gandriz divas reizes no 898 kwv ml™* uz 1612
kvv ml™. Vaislas bulla Aks Moments SSS meitu piend 2008. gada ceturtaja ceturksni
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(oktobra — decembra ménesi) strauji palielinajas - 981 000 viena ml piena. Pargjo bullu
meitu grupas, palielinoties koagulazes negativo stafilokoku skaitam piena, SSS piena
nav bitiski mainijies. Atsevisku bullu Iiniju meitam SSS neizmainijas. Lielaks
koagulazes negativo stafilokoku skaits izraisa govs iminsistémas krasaku atbildes
reakciju, kas rezultéjas SSS pieauguma (Konogonoka, 2005).

SECINAJUMI.

1.

Vidgjais somatisko Stnu skaits piena statistiski ticami neatskiras atsevisku LB
$kirnes bullu meitam. Zemakais SSS konstatéts vaislas bulla Orkels Rudi meitam
un augstakais SSS vaislas bulla Primats Punés meitam viena ml piena.
Pasliktinoties &dina$anas, turéSanas un klimatiskajiem apstakliem SSS krasi
palielinas divu — Alters Disaks un Primats Puncs Iiniju bullu meitu piena.

Lielakais kop€jo bakteériju skaits svaiga piena ir vaislas bulla Lana Momenta
meitam un vaislas bulla Orkels Rudi meitam.

Koagulazes negativo stafilokoku piesarnojums septembra ménes1 ieveérojami
palielinas Lanis Moments(HS 50.00%, DS 25.00%, SV 25.00%), Orkels Rudi(AN
50.00%, HS 50.00%) un Primats Punés(DS 75.00%, SV 25.00 %) Iiniju bullu meitu
piena, bet decembra ménest Ryttargard Kvarnakrae(ZS 87.50%, NS 12.50%) linijas
bullu meitu piena — tas lieck domat par samazinatu bullu meitu rezistences genétisko
potencialu.
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STRAUSU (STRUTHIO CAMELUS VAR. DOMESTICUS) TIEVAS
UN RESNAS ZARNAS MORFOMETRISKIE RADITAJI
PERINATALAJA PERIODA

MORPHOMETRIC INDICES OF THE SMALL AND LARGE
INTESTINE DURING PERINATAL PERIOD IN THE OSTRICH
(STRUTHIO CAMELUS VAR. DOMESTICUS)

Ilmars Diritis, Arnis Mugurévics, Lauma Latkovska

LLU, Veterinarmedicinas fakultate, Prekliniskais institiits, Latvija
LUA, Faculty of Veterinary Medicine, Preclinical Institute, Latvia
ilmars.duritis@llu.lv

ABSTRACT

The aim of this research is to find out morphometric indices of the small and large
intestine of the ostrich chicks from the 38™ day of embryonic development to the age of
60 days. Forty-two individuals of African ostriches of both sexes bred on the ostrich
farm Ozolini AB, Jekabpils region, Latvia, were used in the present research; 6 of them
were embryos at the 38" day of incubation, and 36 chicks — 1, 3, 7, 14, 30 and 60 days
old, 6 individuals in each group.

The absolute total weight, the absolute and relative weight of the small and large
intestine separately were estimated, as well as the absolute and relative intestinal length
was measured.

The absolute total weight of intestines in chicks from the 38th day of embryonic
development to the age of 60 days increases 67 times, i.e. from 8.81 + 1.00 g to 593.64
+ 82.66 g. The relative intestinal weight increases linearly up to 30 days of age, while at
the age of 60 days a significant decrease of the relative intestinal weight is observed.
The total length of intestines in ostrich chicks from the 38th day of embryonic
development to the age of 60 days increases 6.7 times, i.e. from 1188 + 67 mm to
7947.00 + 773.67 mm. With the increase of the age of ostrich chicks, the relative length
of the small intestine tends to decrease, the relative length of the large intestine, in its
turn, tends to increase.

KEY WORDS: ostrich, intestine, weight, length.

IEVADS

Zarnu uzbiive majputniem detaliz€ti petita jau pagajusa gadsimta vidi, tacu par
strausa zarnu traktu, Ipasi par zarnu attistibu ontogenéz¢, ir saméra maz pétjumu.
Afrikas strausam (Struthio camelus var. domesticus), zarnu trakta anatomiskaja uzbiive
vérojama virkne biitisku Ipatnibu, kas saistitas ar S§is sugas dabigas izplatibas areala
klimatiskajiem apstakliem (tuksnesis) un saméra augsto kokskiedras Ipatsvaru bariba
(Sales, 2006). Salidzino§i ar citam putnu sugam strausveidigajiem putniem raksturiga
labi attistita resna zarna, kas pieauguSam Afrikas strausam veido apjomigako dalu no
kunga-zarnu trakta (Bezuidenhout, 1993; Fowler, 1991; ITopuecky, 2007) un, ka
zinams, Ipasi resnajai zarnai ir svariga loma kokskiedras fermentacijas procesos.

ST pétjuma merkis ir noskaidrot strausa calu tievds un resnds zarnas
morfometriskos raditajus no 38. embrionalas attistibas dienas Iidz 60 dienu vecumam.
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MATERIALS UN METODIKA

Petijuma izmantoti 42 strausu ferma ,,Ozolini AB” (Jekabpils rajons, Latvija)
audzetu Afrikas strausu abu dzimumu Ipatni no tiem sesi embriji 38. inkubacijas diena
un 36 cali 1; 3; 7; 14; 30; 60 dienu veci, katra grupa attiecigi pa seSiem ipatniem. Pirmas
3 dienas péc iz8kilSanas cali atradas SkilSanas skapi. Sakot ar ¢etru dienu vecumu putni
uzturgjas apsildama boksa ar smilSu gridu un Saja vecuma uzsakta to €dinaSana ar
komercialo strausu calu baribu Strus Premium - Strus 1. Bariba un tdens tika
nodrosinati ad libidum.

Pirms eitanazijas attiecigas vecuma grupas (7; 14; 30; 60d) putni tika 12 stundas
badinati. P&c tam tie tika narkotiz&ti izmantojot 0.5ml - 10% ketamina un 0.5 ml - 2%
ksilazina Skiduma intramuskularu injekciju un tad eitaniz&ti izmantojot 0.5 ml - 20%
pentobarbitala intrakardialu injekciju. P&c eitanazijas katrs putna likis tika nosverts
izmantojot elektroniskos svarus Kern 442-512N (+ 1g) un secéts, talakai izmeklésanai.

Noteicam zarnu kop€jo absoliito masu, ka ar1 tievas un resnas zarnas absoliito masu
izmantojot svarus Kern EW 420-3 NM (+ 0,01g) un attiecigi aprékinot relativo zarnu
masu (attieciba pret kermena masu). Pirms svérSanas organu saturs netika evakuéts.

Zarnu garuma noteikS$anai izmantots lentmeérs (=1 mm). Zarnu relativais garums tika
aprekinats attiecinot konkrétas zarnas garumu pret kop€jo zarnu trakta garumu.

Petjjums veikts Latvijas Lauksaimniecibas universitates Veterinarmedicinas
fakultates Prekliniskaja institiita. Petijjuma iegiitie dati statistiski apstradati izmantojot
SPSS 11.5 programmu. Katram raditajam aprékinata vid&ja aritmé&tiska vertiba un
standartkluda. Lai salidzinatu vid€jos raditajus starp vecuma grupam izmantojam
daudzfaktoru dispersijas analizi ANOVA.

REZULTATI UN DISKUSIJA

Tievas un resnas zarnas absoliitas masas pieaugums pirmajas dienas péc iz8kilSanas
saméra [ens, taCu strauj§ masas kapums konstatéts peéc 3 dienu vecuma sasniegSanas.
Saja vecuma tiek uzsakta calu &dinasana. Kopgja zarnas masa pétitaja perinatalas
ontogenézes perioda strausu caliem palielinas 67 reizes (tas ir no 8.81 + 1.00 g —
38.embr. attistibas diena lidz 593.64 + 82.66 g — 60. diena), bet zarnu trakta garums
pieaug 6.7 reizes (tas ir no 1188 + 67mm — 38.embr. attistibas diena Iidz 7947.00 =
773.67mm - 60.diena.). Biitiskakais masas pieaugums konstatéts starp 3 un 14 dienu
(p<0.05); 7 un 30 (p<0.01) un 30 un 60 dienu (p<0.001), bet butiskakais garuma
pieaugums starp 7 un 14 dienu (p<0.05); 14 un 30 dienu (p<0.05) un 30 un 60 dienu
(p<0.01).

Nosakot tievas zarnas absolito un relativo masu konstatgjam, ka 38.
embrionalas attistibas diena tievas zarnas masa vidgji ir 3.01 + 0.39 g, un tas veido 0.33
+ 0.04 % no kermena masas. 1z8kilSanas diena Sie raditaji bija pieaugusi attiecigi lidz
5.81 +0.45g un 0.70 + 0.08 % (1.un 2.att.).

Tievas zarnas absollita masa turpina lineari pieaugt visa pétitaja ontogenézes
perioda. Starp 30. un 60. dzives dienu ta palielinas 2.5 reizes (p<0.001) un sasniedz
182.1 +28.6 g (1. att.).
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1.attels. Strausa calu tievas (TZ) un resnas zarnas (RZ) absoliita masa (g£SEM) no
38.embrionalas attistibas dienas lidz 60 dienu vecumam
Figure. 1.The absolute weight (g+SEM) of the small intestine (SI) and large
intestine (LI) in ostrich chicks from the 38" day of embryonic
development to the age of 60 days

Péc vairaku autoru pétijjumiem tievas zarnas relativais svars 3 dienu vecuma
strausiem sastada 2.1%, 72 dienu vecuma 4.2 % (lji et al., 2003), bet picaugusam
putniem 1.06 % (ITopuecky, 2007) no kop€ja kermena svara. Savukart misu pétijuma
iegiitie rezultati uzrada tievas zarnas relativas masas linearu picaugumu lidz 30 dienu
vecumam (skat. 2. att.), kad ta sasniegusi savu maksimumu un sastada jau 4.91% + 0.37
% no kermena masas, pie kam visstraujakais pieaugums verojams tiesi starp 7 un 14
dienu dzives dienu (p<0.01). Salidzinot ar trisdesmito dienu, 60 dienu vecuma strausu
caliem konstatéta tievas zarnas relativas masas samazinasanas lidz 3.79 + 0.14 % no
kermena masas (skat. 2.att.)
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2.attels. Strausa calu tievas (TZ) un resnas (RZ) zarnas relativa masa (% + SEM)
no 38. embrionalas attistibas dienas Iidz 60 dienu vecumam
Figure 2.The relative weight (% + SEM) of the small intestine (SI) and large
intestine (L1) in ostrich chicks from the 38" day of embryonic
development to the age of 60 days
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Broileru caliem 35 dienu vecuma tievas zarnas relativais svars sastada vairs tikai
2.89 + 0.141% no kermena masas (Awad et al., 2009), bet savu maksimumu tas
sasniedz jau 6 dienu vecuma (Uni et al., 1999).

Analizgjot tievas zarnas kop&jo garumu konstat&jam, ka 38. embrionalas attistibas
diena tas ir vid&ji 509.2 £+ 24.13mm, jeb 43.4 £+ 2.04 % no kopgja zarnu garuma (skat. 3.
un 4. att.). Strauja zarnas augSana garuma sakas péc izSkilsanas, kad 7 dienu vecuma tas
garums jau dubultojies un sastada 1001.7 £ 65.52 mm, jeb 38.4 £ 1.10% no kopgja
zarnas garuma.
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3.attels. Strausa calu tievas un resnas zarnas garums (mm=SEM) no
38.embrionalas attistibas dienas lidz 60 dienu vecumam
Figure 3.The length (mm+SEM) of the small and large intestine in ostrich chicks
from the 38" day of embryonic development to the age of 60 days

Tievas zarnas garuma ipatsvars (relativais garums) visiem izmekl€tajiem caliem
Vvisas vecuma grupas svarstas no 33.8 + 1.75% 14 dienu vecuma lidz 43.4 + 2.04% 38.
embrionalas attistibas diena un tam noverojama tendence samazinaties piecaugot calu
vecumam (skat. 4. att.). Ari Fovlers (Fowler, 1991) konstat&jis, ka tievas zarnas
kopgjais garums pieaugusam strausam ir 512 cm, kas sastada 36% no kopgja zarnu
garuma, bet 30 dienu vecuma attiecigi 37%, kas norada uz relativd zarnu garuma
samazinasanos putnam pieaugot.
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4.attels. Strausa calu tievas (TZ) un resnas zarnas (RZ) relativais garums
(%=SEM) no 38.embrionalas attistibas dienas Iidz 60 dienu vecumam

Figure 4.The relative length (%+SEM) of the small (SI) and large intestine (LI) in
ostrich chicks from the 38th day of embryonic development to the age of
60 days
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Resnas zarnas absoliita un relativa masa 38.embrionalas attistibas diena sastada
attiecigi 5.8 + 0.62g, jeb 0.65 = 0.07% no kermena masas. IzskilSanas diena resnas
zarnas absoliita masa jau gandriz triskarSojusies (14.34 + 1.55g; 1.73 + 0.25%), bet
sakot ar 3. dzives dienu ta pieaug daudz straujak un 14. dienu vecuma ir palielinajusies
9 reizes sastadot vidgji 129.60 + 16.94g; 12.17 + 1.29% (skat.1. un 2. att.).

30 dienu vecuma resnas zarnas relativa masa sasniedz maksimumu sastadot 13.63 +
0.71% no kermena masas, tac¢u otra dzives ménesa beigas (60 dienu vecuma) novérojam
batisku relativas masas kritumu (p<0.01). Saja perioda resna zarna sastada 8.86 + 1.08
% no kermenpa masas (Skat. 2.att.). Resnas zarnas relativas masas izmainas dazadu
vecumu strausu caliem atzim&jusi vairaki autori, ta tris dienu vecuma resnas zarnas
relativais svars sastada 4%, 72 dienu vecuma 19.8% (lji et al., 2003), bet picaugusam
strausam 3.17% (ITopuecky, 2007) no kermena masas, $adu tendenci apstiprina arT miisu
pétijuma rezultati.

Lielako dalu no strausu calu zarnu garuma visas vecuma grupas sastada resna
zarna. Ja 38.embrionalas attistibas diena resna zarnas garums (679.50 £ 72.87) tikai
nedaudz parsniedz tievas zarnas garumu, tad 14 dienu vecuma resna zarna jau gandriz
divas reizes (1.9) garaka par tievo zarnu. Saja vecuma tievas zarnas garums (mm)
attiecigi ir 1423.67 + 138.49 un resnas — 2733.17 + 81.85, pie kam &1 attieciba
saglabajas ar1 30 (1.8) un 60 (1.7) dienu veciem putniem (skat. 3. att.)

Resnas zarnas relativais garums pétijuma ieklautajiem Strausu caliem svarstas no
56.58 + 2.07% (38.embrionalas attistibas diena) Iidz 66.15 + 1.76% (14. diena), tacu §Ts
izmainas nav butiskas (statistiski ticamas). Resnas zarnas relativajam garumam
tendence picaugt Iidz ar cala vecuma palielinasanos (skat. 4. att.).

ArT no citu autoru pétijumiem izriet, ka resna zarna ir garakais zarnu trakta
nodalfjums, ka strausu caliem ta piecauguSiem strausiem. Vairaki autori, p€tot strausu
calu un pieaugusu strausu loka zarnas morfologiju, kas sastada nozimigako resnas
zarnas dalu, konstat&jusi, ka ménesa vecuma strausu caliem loka zarnas garums sastada
1.6 m, jeb 57% no kop&ja zarnu garuma (Cho et al.,1984; Fowler, 1991), bet
pieaugusiem strausiem loka zarnas garums ir no 11 — 13 m, attiecigi 57% no kopgja
zarnu garuma (ITopuecky, 2007; Skadhauge, 1984; Fowler 1991).

SECINAJUMI

1. Strausu calu kopg€ja absoliita zarnu masa no 38.embrionalas attistibas dienas lidz 60
dienu vecumam paliclinas 67 reizes (t.i. no 8.81 + 1.00 g Iidz 593.64 + 82.66 Q).
Zarnu relativa masa lineari pieaug Iidz 30 dienu vecumam, 60 dienu vecuma
noveérojams butisks zarnu relativas masas samazinajums;

2. Strausu calu kopgjais zarnu garums no 38.embrionalas attistibas dienas lidz 60.dienu
vecumam pieaug 6.7 reizes (t.i. no 1188 + 67mm lidz 7947.00 + 773.67mm).
Picaugot strausu calu vecumam tievas zarnas relativajam garumam novérojama
tendence samazinaties, savukart resnas zarnas relativajam garumam ir tendence
palielinaties.
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ABSTRACT

Two feeding studies with rats and cockerels were conducted to evaluate the role of iron
deficiency and overload in the morphofunctional changes in the liver and intestine.
Administration of an iron — deficient diet to Wistar-Kyoto rats resulted within 20 days
in significantly reduced serum iron concentrations, a hypochromic anemia, and
increased intestinal villus height but no pronounced effects on cell proliferation was
observed. The iron concentration in the liver of iron — deficient rats was found to
increase. At the same time, the most common laboratory tests for the detection of liver
injury — serum aminotransferases (ASAT and ALAT) were altered. We considered that
moderate iron deficiency results in complex systemic disorders, including hypochromic
anemia, duodenum mucosal hyperplasia and hepatocellular injury. Our observations
emphasize also the importance of vacuolar compartmentalization in controlling iron
fluxes in enterocyte and suggest that TRPV1- dependent iron uptake by subapical
vesicles may play an important role in metal ion homeostasis of intestinal epithelium.

KEY WORDS: iron deficiency, iron overload, TRPV1 expression.

INTRODUCTION

Iron is essential to life, because of its ability to donate and accept electrons. The
most important group of iron-binding proteins contains the heme molecule, all of which
contain iron at their centers. For example, animals use iron in the hemoglobin of
erythrocytes. Iron is absorbed from food by enterocytes in the duodenum. It circulates in
the bloodstream bound to transferrin and is delivered to sites of utilization and storage.
In mammals the limited availability of soluble dietary iron is reflected in the lack of a
true excretory system (iron is lost from the body through bleeding and sloughing of skin
and mucosal cells) and the use of high affinity binding proteins for iron transport and
storage. Iron deficiency and iron overload are among the most prevalent nutritional
disorders worldwide. Severe iron deficiency results in complex systemic disorders
including metabolism of energy and minerals. The role of iron deficiency as cause of
liver and small intestine disfunction has never been studied in detail (8, 14). It should
also be pointed out, that the data regarding villus height and crypt cell mitosis is such
circumstances are still controversial (1, 10, 11). Other aspects of iron homeostasis, such
as regulation of intracellular iron distribution, also remais largerly unexplored.
Experimental approaches to analyze these mechanisms have been considerably
advanced by the discovery of mammalian homologs of the Drosophila transient receptor
potential cation channel, subfamily V, member 1 (TRPV1).TRPV1 is now known to be
expressed not only in the peripheral sensory neurons, but also in the spinal cord, brain
and wide-range of non-neural cells (e.g. enterocytes, urothelium, fibroblasts and
hepatocytes) (2).
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Therefore, the objective of present experimental study conducted on laboratory
animals was to evaluate the duodenal morphometry, the extent of hepatocellular injury
and iron status indices of rats with iron — deficiency anemia under controlled
environmental conditions. We wished to examine also the role of TRPV1 in the
intracellular iron compartmentalization within the enterocyte.

MATERIAL AND METHODS

The effect of iron deficiency on liver and small intestine morphology have been
studied in the first block of experiments. The experiment was carried out with 8 male
rats Wistar-Kyoto, which were given a semi-synthetic ID-diet with suboptimal iron (3
mg iron per kg diet) over a total of 20 days. The study also included healthy control
group (n=8) rats fed with the same diet, but enriched by iron - 270 mg iron/kg diet
(7).Blood erythrocytes and hemoglobin were detected on ILAB-300 analyzer
(Instrumentation Laboratory), and blood serum ASAT, ALAT - on Colter Hmx
(Beckman) ones. Fe determinations in liver dry ashed material (heated to 480°C for 48h
in silica crucibles), as well as in deproteinized blood serum were measured by flame
atomic absorption spectroscopy (Perkin-Elmer, Analyst 700).

One-to-thirty-day old Lohmann Brown cockerels have been used to investigate the
intracellular distribution of TRPV1 and compartmentalization of iron in intestinal
epithelial cells. One-day-old birds were received from Latvian poultry manufacture
‘BALTICOVO’. Chickens were housed in cage units with free access to food and water.
Animals were divided into two groups of seven heads in each. Birds of the first group
were fed on a wheat-barely full-fed basal diet containing all the necessary nutrients
(control). Chickens from the second group were provided with the same basal diet plus
1000 mg Fe/kg. At the end of the experiment, the 30-day-old nonfasted cockerels were
Killed by decapitation in accordance with the Recommendations for thr Euthanasia of
Experimental Animals of the Europe Convention. The abdomen was immediately
opened, and the small intestine (duodenum) was dissected out. Each segment was
washed out with an ice-cold saline solution (0, 9% NaCl, Merck, in nano-pure water), to
remove food remnants. The experiments were approved by the local animal ethics
committee.

Routine hematoxylin — eosin sections were prepared from formalin — fixed, paraffin
— embedded tissues. Immunohistochemical studies were performed by indirect staining
methods using antibodies against CD68 (macrophages), CD 235 (glycophorin A), and
TRPV1. Perl’s stain is used to detect stainable tissue hemosiderin. The mitotic index
representing the percentage of cells in mitosis in the crypt was calculated. The length of
villi in the duodenum was also measured. The datasets were statistically compared using
the Student’s unpaired test.

RESULTS AND DISCUSSION

In the liver of control rats Perl’s stain did not show the stainable tissue hemosiderin.
Otherwise in experimental group Perl’s stain showed the presence of hemosiderin in
Kupffer cells and in some hepatocytes (Fig.1). Immunohistochemical analysis of liver
specimens from iron — deficient rats revealed that CD235-positive erythrocytes are
frequently aggregated around Kupffer cells. Some of these cells show
erythrophagocytosis. These events was also accompanied with an accumulation of iron
in the liver. Liver iron concentrations in the iron — deficient rats were 128% of control
values (183.43 +/- 4.93 vs 236.8 +/- 6.31 micrograms/g dry tissue weight; p < 0.02).
Rats fed an iron — deficient diet were anemic. These rats had significantly lower mean
serum iron concentrations (1.15 +/- 0.35 vs 41.25 +/- 19.72 micrograms/ml serum; p <
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0.01), and mean hemoglobin concentrations (10.10 +/- 0.54 vs 17.71 +/- 0.92 g/dL; p <
0.001). Statistically insignificant decrease in the erythrocyte count was also observed
(6.11 +/- 0.55 vs 7.93 +/- 0.66 million/mm®).

Figure 1. Positive Perls’ staining is localized to some Kupffer cells and hepatocytes

A slight, but statistically insignificant increase of ASAT (289.53 +/- 74.07 vs 278.28
+/- 56.22) and ALAT (57.50 +/- 13.07 vs 52.00 +/- 6.08) was noted after 20 days of iron
restriction. ASAT and ALAT were 114% and 111% of control values.

The cell proliferation parameters (mitotic index) did not differ between groups (5.1
+/- 0.1 vs 5.3 +/- 0.2 in the experimental group). In the experimental group, the mean
length of the villi increased up to 623 +/- 41.2 pm in comparison to control group (437
+/- 36.7 pm).

Chickens fed a high iron diet had blue Perls’-positive material within a subapical
vesicular compartment of enterocytes, which may represent recycling endosomes. At
the same time, enterocytes showed a preferred apical distribution of TRPV1, as
demonstrated by immunohistochemistry (Fig.2).
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Figure 2. Positive apical vesicle TRPV1 immunohistochemical staining (arrows)

In enterocytes, the polarizesd distribution of membrane enzymes, channels and
transport proteins provide the basis for the wvectorial transport functions of the
epithelium. Intestinal iron absorption involves proteins located in the brush border
membrane, cytoplasm, and basolateral membrane of duodenal enterocytes. The apical
divalent metal transporter-1 transports ferrous iron from the lumen into the cells, while
the basolateral transporter ferroportin extrudes iron from the enterocytes into the
circulation. Once inside the enterocyte, there are two fates for iron: it may leave the cell
or it can be bound to ferritin. We hypothesized, that the third homeostatic mechanism
may include the uptake of iron into the apical vesicles. This conclusion is consistent
with the some of our early investigations directed at clarifying the role of subapical
vesicles in the regulation of zinc homeostasis (6). It appears reasonable to attribute the
observed expression of TRPV1 on the apical vesicles to this phenomenon. Cellular iron
homeostasis must be balanced to supply enough iron for metabolism and to avoid
excessive, toxic levels. To perform intracellular compartmentalization, iron can cross a
vesicle membrane with the aid of TRPV1. There would be a high probability that
TRPV1 is not specific to calcium, and can transport other metal ions. Moreover, at
higher iron concentrations other mechanisms (perhaps associated with the vesicular
transport of iron) may come into play (4).

As iron metabolism principally takes place in liver, intestines and blood, we studied
the interference of iron deficient anemia in the morphofunctional changes of these
organs and tissues. Intriguingly, iron deficiency results in accumulation of iron in the
liver. We do not yet understand how this occurs, but we envision two possibilities. First
of all, the induction of transferrin receptors might be one of the mechanisms of iron
deposition in hepatocytes (9, 12). In the second place it may be that phagocytosis of
damaged erytrocytes is closely related to the storage of iron derived from hemoglobin.
Most of the iron in the organism is recycled when old erythrocytes are taken out of
circulation and destroyed with their iron scavenged by macrophages, and returned to the
storage pool for re-use. It is well established that peroxidative damage results in
significant reduction in erythrocyte lifespan in iron deficiency (3). Present study showed
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that iron deposition in the liver occurs primarily in Kupffer cells and then “spills over”
into hepatocytes to a lesser degree.

Both inadequate and excessive iron cause significant mitochondrial malfunction
(13). In our previous studies we have also demonstrated that mitochondria are target
organelles for iron (5). Therefore, alterations of the most reliable markers of
hepatocellulas injury (ALAT and ASAT) seemed to have been due more to iron induced
damage of hepatocyte mitochondria and subsequent cell death in hepatocytes.

After 20 days of iron deficiency a duodenum mucosal hyperplasia was observed.
The increase of villus height in iron-deficient rats is most probably due to the decreased
rate of cell death among mature enterocytes. We are of the opinion that these changes
reflect an attempt to increase iron absorption to counteract iron deficiency. Serum iron
concentration decreased approximately 35 times in iron — deficient rats compared to
controls. It can be concluded that serum iron value is a sensitive indicator of possible
iron deficiency anemia. A short — term moderate iron deficiency with ranging
hemoglobin from 17.71 to 10.1, was accompanied by a decrease of erythrocyte count.
The results obtained in this study indicate the occurrence of hypochromic anemia in
experimental animals.

We consider that our results offer a valuable tool for investigating nutritional
disorders and for screening pharmaceutical compositions for improving iron absorbtion.
Our observations also provide a basis for elucidation of the physiological role of TRPVI
in iron homeostasis.
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ABSTRACT

Bacterial food poisoning is defined as an illness caused by the consumption of food
contaminated with bacteria or bacterial toxins. From dairy farm environment some food
born pathogens gain entrance in raw milk. The presence of food born pathogens from
Salmonella genus, spore forming Bacillus cereus and gram-negative Aeromonas
hydrophila were investigated in the dairy farms environment — feed, manure and water.
Salmonella spp. was detected only in manure samples. 24.6% of all feed samples were
contaminated with vegetative cells, but 18.5% with spores of food born pathogen
Bacillus cereus. Water used in dairy farms was contaminated with enterotoxins
produced bacteria Proteus vulgaris (53.3%), Aeromonas hydrophila (33.3%) and
Bacillus cereus (26.7%).

KEY WORDS: foodborn toxicoinfections, pathogens, dairy farm environment.

IEVADS

Partikas izraisitas akiitas zarnu infekcijas t.sk. toksikoinfekcijas ir nopietna
sabiedribas veselibas probléma. Toksikoinfekcijas aizvien v€l ir biezi sastopamas visa
pasaulg, katru gadu no tam mirst 1.8 miljoni bérnu (Foodborn Disease Outbreaks).
2009. gada 11 meéneSos (janvaris-novembris) Latvijas infektologijas centra stacionara
diagnosticéti 39 wuztura toksikoinfekciju gadifjumi. Salmoneloze konstatéta 86
gadijumos. 367 gadijumos pacientiem bijusi caureja un gastroenterits, kuru ierosinatajs
nav identificéts, lidz ar to daudzos gadijumos slimibas ierosinatajs var&ja biit ar
mikroorganismiem izdalits toksins (Stacionara darba statistiskie raditaji). Vairaki autori
sniedz atSkirigas toksikoinfekciju definicijas. Ta, [.Mazjanis un E.Tirans (2006)
uzskata, ka toksikoinfekcijas ir slimibu grupa, kas rodas péc tadu uzturlidzeklu
lietoSanas, kuros mikroorganismu darbibas rezultata ir uzkrajusies entero-, neiro- u.c.
toksini. Veselibas enciklopédija (2009) toksikoinfekcijas definétas ka akiitas slimibas,
kas rodas, ja wuztura lieto partikas produktus, kuros savairojusies noteikti
mikroorganismi un/ vai uzkrajusies to izdalitie toksini. Ka visbiezak toksikoinfekcijas
izraiso$ie minéti nosaciti patogéni daba plasi izplatiti mikroorganismi — Salmonella
enteritidis u.c. Salmonella gints sugas, Staphylococcus aureus (S. aureus), Clostridium
perfringens, Clostridium botulinum, Campylobacter jejuni, Bacillus cereus (B. cereus),
Shigella(S.) dysenteriae, S. flexneri, S. boydii, and S. sonnaei. A. Brila (2009) partikas
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toksikoinfekcijas un intoksikacijas iedala slimibu grupa, kuras izraisa nosaciti patogénie
mikroorganismi ar pieaugosu patogenitati, minot Escherichia, Klebsiella, Proteus,
Aeromonas, Pseudomonas, Aerobacter, Citrobacter, Erlihia, Bacillus, Staphylococcus
u.c. ginSu parstavjus.

Piena fermu vide — kiitsmésli, pakaisi, baribas lidzek]i, fermas lietojamais Gdens,
govs kermenis - apmatojums, tesmena un pupu ada, pupu slédz&€jmuskula mikroflora,
tesmena vai dzemdes iekaisuma sekréts, slauksSanas iekartu caurules, piena dzes€Sanas
un uzglabasanas tvertnes ir iesp&jamie toksikoinfekcijas ierosino$o mikroorganismu
avoti, no kuriem tie var kontaming&t izslaukto pienu un saglabaties piena produktos, ta
apdraudot produktu patérétaju veselibu.

Darba meérkis bija noskaidrot toksikoinfekciju ierosinataju Salmonella gints
baktériju, B. cereus, Aeromonas hydrophila (A. hydrophila) u.c. nosaciti patogénu
toksinus producgjosu bakteriju sastopamibu slaucamo govju fermu vide.

MATERIALS UN METODIKA

Kopuma 2008. - 2009. gada analiz&ti 175 dzivnieku baribas, fermas lietojama tidens
un kitsméslu paraugi. Paraugi nemti Cetras saimniecibas: biologiska saimnieciba
,»QOrantskalni”, Pargaujas novada, konvencionalajas saimniecibas SIA ,,Lacplesa piens”,
Lielvardes novada, zemnieku saimnieciba ,,Robeznieki” Salacgrivas novada un SIA
,,Palsa” Smiltenes novada.

Paraugu bakteriologiskie izmekl&jumi veikti Biotehnologijas un veterinarmedicinas
zinatniska institita ,,Sigra” Latvijas Nacionala akreditacijas biroja akredit€taja
Biokimijas un mikrobiologijas zinatniskaja laboratorija (LATAK-T-038-07-99-A).
Salmonella gints baktérijas izolétas saskapa ar standarta LVS EN ISO 6579:2003
metodiku; B. cereus identificéts saskana ar standarta LVS EN 1SO 7932:2005 metodiku;
S. aureus izoléts saskana ar standarta LVS EN ISO 6888-1:1999/A1:2003 metodiku;
nosaciti patogénas A. hydrophila un Enterobacteriaceae dzimtas baktgrijas tika izolétas,
izmantojot kompleksas un selektivas barotnes: galas peptona agaru ar 5% asins piedevu,
MacConkey agaru (Biolife, Spanija), RapidEcoli (Biorad, UK) u.c.

Veikta iegiito datu statistiska apstrade, izmantojot SPSS 15.0 programmu.

REZULTATI UN DISKUSIJA

Toksikoinfekciju ierosinatajas baktérijas no Salmonella gints netika konstatétas
dzivnieku baribas paraugos (n = 130). Salmonella enteritidis konstatéjam viena no
pieciem parbauditajiem méslu paraugiem, lidz ar to mesli uzskatami par vienu no
salmonellu avotiem piena.

Lai gan partikas saindéSanos ierosina atseviSski B. cereus celmi, bet citi $is
baktérijas celmi var biit probiotiki dzivniekiem, galvenokart caliem, cikam un truSiem
(Ryan, Ray, 2004), tomér janem véra, ka B. cereus producé vemSanu izraisosu toksinu
cereulidu, ka ar1 citus piecu veidu toksinus, lidz ar to ir cilvéku partikas toksikozu
ierosinatajs. P&d€jos gados pasaulé bijusi 27 000 B. cereus ierosinati cilvéku
saslimSanas gadijumi (Christiansson et al., 1998; Elnaga et al., 2002). Ta ka B. cereus
veido sporas, kas iztur augstas temperatiiras, tad nereti So toksikoinfekciju ierosinataju
atklaj sausaja piena (Snydman, Gorbach, 1991), kur tas nokltst no fermu vides piena ieguves
un pirmapstrades procesa laika.

Dala zinatnieku uzskata, ka dzivnieku bariba ir galvenais faktors B. cereus
nokl@isanai piena (Crielly et al., 1994), bet citi norada, ka dzivnieku bariba ir nozimigs
faktors piena kontamin&sanai ar B. cereus sporam no fekalijam tikai tad, ja sporu skaits
ir virs 100 000 viena grama fekaliju (Magnusson et al., 2007). Misu p&tijjuma B. cereus
vegetativas Stinas konstatétas 24.6 %, bet sporas — 18.5 % no visiem analizétajiem
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baribas paraugiem (n = 130). Vertjot B. cereus sastopamibu katra atseviska baribas
lidzeklu grupa (l.tabula), jasecina, ka tikai 2 zales paraugi (n = 14) satur&ja §is
baktérijas vegetativas Stinas, bet sporas zalé netika konstatétas. Savukart skabbaribas (n
= 48) un skabsiena (n = 16) paraugi 25.0% gadijumu bija kontamin&ti ar B. cereus
vegetativajam Stnam, bet 12.5% gadijumu ar sporam. B. cereus vegetativo $iinu un
sporu klatbiitne skabbariba liecina par kliidainu skabbaribas sagatavosanas procesu, t.i.,
nepilnigu skabbaribas noblivésanu un skabbaribas tvertnes nosegsanu, ka rezultata gaiss
piekliist skab&jamajai masai un lauj attistities, veidot sporas un toksinus aerobajam B.
cereus bakterijam.

Siena (n = 10) B. cereus vegetativas S$tinas konstatétas 20.0% gadijumu, bet sporas netika
konstat€tas neviena parauga. Savukart visi salmu paraugi (n = 6) bija kontaminéti ar B. cereus
sporam (1. tabula).

1. tabula/ Table 1
B.cereus vegetativo Siinu un sporu izoléSanas biezums dazados baribas lidzeklos
Incidence of B.cereus vegetative cells and spores in different feedstuffs

Baribas lidzekli B. cereus vegetativas B. cereus sporas
Feedstuffs Stinas Spores
Vegetative cells n, n, (%)
(%)

Zale/ Green grass (n = 14) 2 (14.3) Nav
Skabbariba/ Silage (n = 48) 12 (25.0) 6 (12.5)
Skabsiens/ Haylage (n = 16) 4 (25.0) 2 (12.5)
Siens/ Hay (n = 10) 2(20.0) Nav
Spékbariba/ Fodder (n = 32) 10 (31.3) 10 (31.3)
Saimnieciba gatavots baribas 2 (50.0) Nav
maistjums/ Self prepared feed
concentrate (n = 4)
Salmi/ Straw (n = 6) 2 (33.3) 6 (100.0)

Ta ka salmi tika izmantoti kiitts ka pakaisi, tad sporas kopa ar putekliem kontaming
kiits gaisu, sienas, griestus, govju apmatojumu, radot iesp&ju sporam nokliit izslauktaja
piena. Zinatnieku pétijumi apliecina, ka vispiesarnotakie ar B. cereus ir pakaisi, pie tam
B. cereus sporu skaits pakaiSos pozitivi korele (r = 0.72) ar sporu skaitu koppiena
(Magnusson et.al., 2007). Spékbariba - dazada veida graudi, rapSa rausi, saulespuku
spraukumi (n = 32) 31.3% gadijumu bija kontamin&ti ka ar B. cereus vegetativajam
Stinam, ta sporam. Konvencionalaja saimnieciba gatavotais baribas maisijums divos
paraugos no Cetriem bija kontaminéts ar B. cereus vegetativajam Sanam (1. tabula).

Visbiezak B.cereus vegetativas Stinas un sporas konstatéjam ziemas perioda lietotajos
baribas paraugos. Konvencionalajas un biologiskajas saimniecibas izoléSanas biezums bija lidzigs
(2. tabula).

Pavasar1 B. cereus izoleéSanas biezums no baribas lidzekliem samazinajas, salidzinot
ar ziemas periodu, abos saimniekoSanas veidos. Vasaras perioda vairums analiz€to
paraugu bija svaiga zale, taja B. cereus bakterijas konstatéjam reti. Iegtitie rezultati nav
pretruna ar literatliras datiem (Vissers et al., 2007), kur noradits, ka B. cereus sporu
pieaugums koppiena vasaras perioda nav saistits ar govju laiSanu ganibas, bet gan ar
skabbaribas izbaroSanu. Rudens perioda, kad dzivnieku bariba ir svaigi sagatavota,
kontaminacija ar B. cereus bija neliela (2.tabula).
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2. tabula/Table 2
B. cereus vegetativo $iinu un sporu izoléSanas bieZums baribas lidzeklos

atkariba no saimniekoSanas sistémas un gadalaika
Incidence of B. cereus vegetative cells and spores depending of management form and

season
Biologiska saimnickoSana Konvencionala saimniekosana
Sezona/ paraugu Organic farming Conventional farming
Seasgﬁlrlltjmber B; cereus B.cereus B’. cereus B.cereus
of samples _ vegetativas sporas/ _ vegetativas sporas/
Stinas/ vegetative | Spores, % | Siinas/ vegetative | Spores, %
cells, % cells, %
Ziema/ Winter 44.4 44.4 53.3 40.0
n=48
Pavasaris/ Spring 27.1 14.3 334 15.4
n=28
Vasara/ Summer 0.0 0.0 0.0 0.0
n=20
Rudens/ Autumn 9.5 14.0 17.6 5.9
n=34

Piena fermas tidens tiek izmantots gan govs tesmepa apmazgaSanai, gan piena
trauku, piena vadu, slaukSanas stobrinu un dzes€Sanas tvertnu mazgasanai. Tad&jadi
netirs, ar mikroorganismiem kontamingéts tidens viegli var piesarpot pienu. Parbaudot 30
piena fermu tidensvadu un 10 piena sist€mas skaloSanas tidenu paraugus, konstateti
vairaki toksikoinfekcijas ierosino$i mikroorganismi (3.tabula).

3.tabula/ Table 3

No iidens paraugiem izoléta mikroflora un mikroorganismu izoléSanas biezums
Spectrum of microflora and incidence of microorganisms’ isolated from water

samples

[zoletais mikroorganisms
Isolated microorganisms

Paraugs

Sam

ple

Piena fermas tdensvada

udens

Water from water pipe,

Piena dzes€Sanas tvertnes
skalojamais tidens
Milk cooling tank rinsing

n = 30; n(%) water, n = 10; n (%)
Proteus vulgaris 16 (53.3) 10 (100.0)
Enterococcus faecium; 16 (53.3) 10 (100.0)
Enterococcus faecalis
Aeromonas hydrophila 10 (33.3) 6 (60.0)
Pantoea agglomerans 10 (33.3) 2 (20.0)
B.cereus 8 (26.7) 6 (60.0)
Clostridium spp. 6 (20.0) 4 (40.0)
Leuconostoc citreum 6 (20.0) 6 (60.0)
E. coli 4 (13.4) 4 (40.0)
Corynebacterium aquaticum 4 (13.3) 6 (60.0)
Aeromonas cavia 2 (6.7) 0
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Proteus vulgaris (P. vulgaris) satur daudzus virulences faktorus — flagellas, ar€jos
membranu proteinus, lipopolisaharidus, kapsulu polisaharidus u.c., t.sk. endotoksinus
(Rozalski et al., 1997). Tadgjadi Sis mikroorganisms pieskaitams pie toksikoinfekciju
ierosinatajiem. P. vulgaris konstatgjam 53.3% tdensvada un visos piena dzes€Sanas
tvertnes skalojama tGdens paraugos. Enterococcus gints parstavji ir indikatororganismi
fidens piesarnosanai ar fekalijam, lidz ar to fekalijas esoSiem patog€niem t.sk.
toksikoinfekciju ierosinatajiem no Salmonella gints. Enterococcus spp. piesarpojumu
uzradija 53.3% tidensvada un 100.0% piena tvertnu skalojama tidens paraugi. Udens
paraugos tika konstatétas divas Aeromonas gints sugas Aeromonas cavia un A.
hydrophila. No sesam Aeromonas ginti esoSajam sugam, A. hydrophila ir nosaciti
patogeéna, 1pasi izturiga aréja vid€, aug gan aerobos, gan anaerobos apstaklos, vairojas
ledusskapja temperatiiras, ir rezistenta pret dezinfekcijas lidzekliem. Pateicoties A.
hydrophila strukttrai, ta ir toksiska dzivajiem organismiem. Noklistot cilvéka vai
dzivnieka organisma, $is bakterijas kopa ar asins straumi celo uz kadu no organiem,
producgjot aerolizina citotoksisko enterotoksinu (ACT), kur§ boja organisma audus
(Bad Bug Book, 1991). 33.3% tudensvada tidens un 60.0% piena tvertnu skalojama
tidens paraugu konstatétas $1s nevélamas baktérijas, kas brivi var kontaminét izslaukto
pienu. Sporas veidojoSas bakterijas B. cereus saturgja 8 (26.7%) tidensvada un 6
(60.0%) skaloSanas tidenu paraugi.

Jasecina, ka Gdens slaucamo govju fermas ir piesarpots ar mikroorganismiem, t.sk.
toksikoinfekciju ierosinatajiem. Nemot tdens paraugus fermas, novérots, ka biezi
tidensvada kranam pievienota gumijas caurule, kas izskaidro ievérojamo mikrobialo
piesarnojumu tdeni. Gumijas caurules un krana savienojuma vietas, ka ari caurules
gala, kas nereti gul uz gridas, iesp&jama mikroorganismu uzkrasanas un vairoSanas,
veidojot biopleves uz 3T organiska materiala. Sadi mikroorganismi kopa ar @ideni nonak
slaukSanas sist€mas vados un piena tvertng, tos mazgajot un skalojot.

Pétijuma rezultati apliecina, ka slaucamo govju fermu vide — dzivnieku bariba,
mésli un fermas lietojamais tdens — ir potenciali toksikoinfekciju ierosinataju
mikroorganismu avoti. Neieverojot sanitari higi€niskos noteikumus piena ieguves un
pirmapstrades procesu laika, nevélamie mikroorganismi var piesarpot iegiito pienu un
saglabaties ta parstrades produktos.

SECINAJUMI

1. Salmonella gints baktérijas netika konstatétas dzivnieku baribas paraugos.
Salmonella enteritidis konstatétas viena no pieciem katsméslu paraugiem.
Salmonella gints baktérijas netika konstatétas ne biologiskas, ne konvencionalo
saimniecibu piena paraugos.

2. Dzivnieku bariba ir riska faktors piena piesarnoSanai ar toksikoinfekciju ierosinataju
B. cereus. B. cereus vegetativas Stinas konstatétas 24.6%, bet sporas — 18.5% visu
baribas paraugu. Skabbaribas un skabsiena paraugi 25.0% gadijumos bija
kontamin&ta ar B. cereus vegetativajam Stnam. Vispiesarpotakie ar B. cereus
sporam bija salmu paraugi.

3. Piena fermu udensvada tdens ir piesarpots ar toksikoinfekciju ierosinatajiem
mikroorganismiem: P. vulgaris konstatéts 53.3%, A. hydrophila — 33.3% un B.
cereus — 26.7% udens paraugu. Piena dzes€Sanas tvertnes skaloSanas fiden1 ming&to
mikroorganismu izoléSanas bieZums pieaug, atbilstosi, 100.0%, 60.0% un 60.0%.
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STRAUSA GALAS KVALITATE ,,SOUS VIDE” IEPAKOJUMA

THE QUALITY OF PACKED OSTRICH MEAT IN ,,SOUS VIDE”

Janina Kivite, Daina Karklina, Irisa Mirniece
LLU, Partikas tehnologijas fakultate, Latvija
LUA, Faculty of Food Technology, Latvia
daina.karklina@llu.lv

ABSTRACT

Fresh ostrich meat was marinated and prepared by ,,Sous vide” technology and stored
28 days at +4+1 °C. Prepared meat samples were evaluated on changes in typical meat
quality characteristics: pH, bacterial counts and vitamins B;, B,, Bi2. Obtained results
showed that ,, Sous vide” technology was effective in protecting the ostrich meat from
microbiological contamination. Minimal changes were observed in pH and in the
content of vitamins B.

KEY WORDS: ostrich meat, ,,Sous vide”, quality.

IEVADS

Problémas, kas radas liellopu galas tirgli saistiba ar spongiformo encefalopatiju
(BSE), bija viens no galvenajiem iemesliem strausa galas pieprasijjuma kapumam.
Strausu audzeéSana strauji ienaca miisu lauksaimnieciba un ekonomika un Sodien ir likti
pamati strausu galas putnu audz€Sanai un skirnes izkopSanai Latvija.

Strausa gala ir aprakstita ka veseliga alternativa citiem galas produktiem. Strausa
gala ir veseliga, jo tai ir zems tauku un holesterina Iimenis, salidzinoSi augsts
polinepiesatinato taukskabju limenis attieciba pret liellopu un vistas galu . Piesatinato
taukskabju koeficients pret mono un polinepiesatinatajam taukskabém strausa gala ir 1:
1: 1, kas no dietiska viedokla ir loti labi. Vizuali un strukturali strausa gala ir loti [idziga
liellopa galai. Ar savam garSas un smarzas ipasibam strausa gala tiek vertéta augstak par
liellopa galas fileju (Sales et al., 1996).

Latvija ir pieaugu$i strausa galas un parstrades produktu realizacijas apjomi.
Interesi par strausa galu jau izradijusi lielveikali ,,mc? ,,Rimi” un ,,Sky”, kuriem
piedava no strausa galas gatavotu salami, auksti kiipinatu un varita strausa galas desu,
karsti klipinata strausa fileju un strausa galas pastétes konservus.

Visdrosaka iesp€ja nogarsot strausa galu pagaidam ir saimniecibas, kas nodarbojas
ar lauku tiirismu, tacu strausa galu iecienijusi ar1 Latvijas restorani. Steiks un fileja ir
visplasak izmantotie galas gabali. Filejas trijstiri, kas atrodas putna krtSu priekSdala var
izmantot cepeSu pagatavoSanai. Kakls, aknas, sirds un mazie griezumi tiek izmantoti
galvenokart aukstas galas, pastéSu un maltas galas izstradajumu gatavosSanai.

Lai palielinatu strausa galas izstradajumus pieejamibu tirdzniecibas tiklos un
sabiedriskas edinasanas sektora, viena no nopietnakajam problémam ir sagatavot galas
izstradajumus ar pagarinatu uzglabasanas laiku. Strausu galas uzglabasanas laiks ir
atkarigs no sakotngja baktérijas daudzuma gala, uzglabaSanas temperatiiras, ka ar1 no
apkartgja vidé esosa skabekla daudzuma, kas veicina gala oksidacijas procesus. Tapéc
strausu galas sagatavoSanai sabiedriskas &dinasanas sektora un tirdzniecibas tiklos biitu
jaizvelas tada tehnologija, kas varétu kontrolet Sos faktorus un klutu par atslegu
uzglabasanas laika pagarinaSanai. ,,Sous vide” ir tehnologija, kas piedava ieprieks
sagatavotu produktu iepakot vakuuma, to termiski apstradat un tulit atdzesét, tadejadi
kavéjot aerobo un fakultativi anaerobo mikroorganismu attistibu un tauku oksidaciju
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uzglabasanas laika un lauj iegit produktu ar uzlabotu sensoro kvalitati un ilgaku
uzglabasanas laiku. ,,Sous vide” sagatavotais produkts p&c isas siltumapstrades ir
lictojams talit patéripam (Insani, 2002). Tapéc pétjjuma merkis bija noteikt Latvija
audz&to, ar ,,Sous vide” tehnologiju gatavoto strausu galas kvalitati.

MATERIALS UN METODIKA

Petijumu veikSanai izmantota strausa gala, kas iepirkta Latvija strausu audzetaju
ferma ,,Ozolini AB”. Svaigai strausa galai veica pirmapstradi un galas paraugus sagrieza
pa 250 g. Sensoro ipaSibu uzlaboSanai galu maringja izturot 12 stundas +6+1 °C
temperatira. Galas paraugus péc mariné$anas nosusinaja ar papira dvieli, nosvéra un
iepakoja vakuuma pléves maisinos ar biezumu 60 pum lietojot iepakoSanas iekartu
,Multivac”. Iepakotos paraugus pasteriz€ja +90 °C temperatira 40 min, karséSanai
izmantojot vannu ,Clifton food range”. Paraugus péc atdzes€Sanas uzglabaja
aukstumvitrina ,,Elcold” +4+1 °C temperatiira 28 dienas.

Svaigai, marin€tai un termiski apstradatai strausa galai, péc tas sagatavoSanas un
uzglabasanas laika (7.diena, 28.diena) noteica pH, mikroorganismu skaita un B grupas
vitaminu — tiamina (turpmak teksta Bj), riboflavina (B2) un kobalamina (B12) satura
1zmainas.

Datu apstrade veikta ar matematiskas statistikas metodém, iegitajiem rezultatiem
aprékinata vid€ja aritmetiska vertiba un standartnovirze.

REZULTATI UN DISKUSIJAS

pH skaitliskajai vertibai gala ir biitiska nozime, galu uzglabajot un novertgjot gan
no veterinari sanitara, gan arl tehnologiska viedokla. Jo zemaka pH skaitliska vértiba
gala, jo gala ir izturigaka pret mikroorganismu iedarbibu. Paaugstinats galas pH ir
labvéliga vide mikroorganismu attistibai un veicina straujaku galas bojasanos.
Svaigiem, marinétiem, ar ,,Sous vide” tehnologiju termiski apstradatiem un uzglabatiem
strausa galas paraugiem tika noteiktas pH izmainas. Svaigas strausu galas pH parasti ir
robezas 5.00 — 6.00 un var svarstities atkariba no muskula grupas no 5.84 Iidz 6.13. Ka
rada pétijuma rezultati, analizétas svaigas strausa galas pH ir 6.23 + 0.31. Péc
mariné$anas marinétas strausa galas pH ir zemaks un ta skaitliska veértiba ir 5.48 + 0.27.
pH vértibas izmainas gala ir saistitas ar marinadé esoSo etikskabi, kas paaugstina pH
vertibu. Termiski apstradajot strausa galu ar ,,Sous vide” tehnologiju un pé&c tam
paraugus uzglabajot, nozimigas pH svarstibas netika konstatétas (1. attcls).

HH

Svaiga / Fresh Marinéta / Sous vide, 1 Sous vide, 7 Sous vide, 28
Marinade diena/lday dienas/7days dienas/28days

1. attels. pH izmainas ar ,,Sous vide” tehnologiju sagatavotajos strausa galas
paraugos
Figure 1. Changes of pH in ostrich meat samples prepared by ,,Sous vide”
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Gala ir ideala vide mikroorganismu attistibai, tadel to uzskata par atri bojajosos
produktu. Lai nenotiktu galas bojasanas un pagarinatu tas uzglabasanas laiku, ir
nepiecieSama piemerota vide tas uzglabasanai. Galas uzglabasanas laika zemas
temperatiiras bojasanas mikroflora domin€ psihrotrofas, gramnegativas nijinveida
bakterijas. Ja gala ir iepakota vakuuma un ta uzglabata zema temperatiira, bojasanas
procesos aerobas bakt€rijas nomaina anaerobi mikroorganismi - Lactobacillus un
Carnobactrium veidi.

Sakotn&jais mikroorganismu skaits ir viens no kritiskajiem faktoriem, kas ietekmé
galas deriguma terminu. Analiz€jot svaigas strausu galas mikrofloru, mezofili aerobo un
fakultativi anaerobo mikroorganismu skaits ir normas robezas, kas strausa galas
paraugos samazinas péc marin€$anas un termiskas apstrades. Ari uzglabasanas laika
nozimiga mikroorganismu skaita palielinaSanas nav konstatéta (1. tabula). Mezofili
aerobo un fakultativi anaerobo mikroorganismu skaits ,,Sous vide” sagatavotajos strausa
galas produktos atbilst mikrobiologiski nekaitigam galas produktam.

1.tabula/ Table 1
Mikroorganismu skaits svaigos, marinétos un ar ,,Sous vide” tehnologiju
sagatavotos un uzglabatos strausa galas paraugos
Microbiological loads in fresh ostrich meat , marinated and stored ostrich meat
samples prepared by ,,Sous vide”

Mikroorganismu skaits, | Svaiga/ | Marinéta / ,,50US ,,S0US ,,O0US
kvv.g™/ Fresh | Marinated vide” vide” vide”
Bacteria count, cfu./g™ 1diena/ | 7 dienas/ | 28 dienas/

1 day 7 days 28 days

MAFAmM / Total aerobic

4
and facultative anaerobic 9.9x10 5.3x10° <1x10" | 2.1x10%78 <1x10'

Enterobacteriaceae

2 1 1 1 1
skaits / count 3.7x10 8.2x10 < 1x10 <1x10 <1x10
Koliformas / Coliforms 1.9x102 < 4x10" < 1x10! <1x10! <1x10'
L. monocytogenes <1x10' | <1x10' | <1x10' |  1x10! <1x10!
Pienskabes bakterijas / <4x10! <4x10!

Lactic acid bacteria 3.7x107 8.6x10° < 1x10°

Sulfitreducgjosas
klostridijas / Sulphite- < 1x10! < 1x10! < 1xI10! < 1x10! < 1x10!
reducing clostridia

Uzglabasanas laika vakuuma strausa galas paraugos nedaudz palielinajas
pienskabes baktériju skaits, ka rezultata nedaudz uzglabaSanas laika mainas pH.
Enterobacteriaceae, un koliformu skaits izv€létaja apstrades rezima ir ievérojami
samazinajies salidzinot ar svaigu galu. L.monocytogenes un sulfitreducgjoso klostridiju
Klatbiitne netika konstatéta.

Svaigas galas sastava ir atrodami tident $kistosie vitamini - By, By, B1o. Termiskas
apstrades rezultata vitaminu daudzums gala samazinajas.

P&c iegltajiem rezultatiem B: vitamina saturs palielinas galu maringjot, bet
samazinas to termiski apstradajot. Pec 28 dienu uzglabasanas laika to saturs nedaudz
paaugstinas (2. attéls). ArT B2 vitamina saturs nedaudz palielinajas uzglabasanas laika.
To varétu skaidrot ar dal&ju sulas uzsiikSanos atpakal gala.
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P&c eksperimenta datiem varam secinat, ka gala esoSie B; un B, grupas vitaminu
saturs ir diezgan stabils. Tas saskan arTl ar citu zinatnieku veiktajiem pé€tjjumiem
(Ginevra Lombardi-Boccia et al., 2005). B, satura izmainas strausa galas paraugos
noraditas 3. attéla.

0.18
0.16
0.14
0.12
0.1 -
0.08 -
0.06 -
0.04 A
0.02 A
0 - r - ::>:>D>D5/_ 0
Svaiga/ Fresh ~ Marinéta / Sous vide,1  Sous vide,7  Sous vide, 28
Marinade diena/1lday dienas/7days dienas /28
days

mg 100 g *

B Tiamins / Thiamin H Riboflavins / Riboflavin

2. attéls. Tiamina un riboflavina (B; un B,) ) satura izmainas ar ,,Sous vide”
tehnologiju sagatavotajos strausa galas paraugos
Figure 2. Changes of thiamin and riboflavin (B; un By ) content in ostrich meat
samples prepared by ,,Sous vide”
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Svaiga/Fresh ~ Marinéta / Sous vide,1  Sousvide,7  Sous vide, 28
Marinade diena/1day dienas/7days dienas /28
days

mg 100 g !

B Kobalamins / Cobalamins

3.att€ls. Kobalamina (B;,) satura izmainas ar ,,Sous vide” tehnologiju sagatavotajos

strausa galas paraugos
Figure 3. Changes of cobalamins (B12) content in ostrich meat samples

prepared by ,,Sous vide”

Kobalamina saturs ir samazinajies paraugos, kas sagatavoti ,,Sous vide” un
zemakais ta saturs ir noteikts strausa galas paraugos, kas sagatavoti ,,Sous vide” un
uzglabati 28 stundas.
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SECINAJUMI
1. Termiski apstradajot strausa galu ar ,,Sous vide” tehnologiju svaigas galas pH

pazeminajas no 6.23 lidz 5.67. Paraugus uzglabajot, pH svarstibas bija nelielas.

2. MAFA, Enterobacteriaceae, un koliformu skaits izveletaja apstrades rezima
samazinajas salidzinot ar svaigu galu. L. monocytogenes un sulfitreducgjoso
klostridiju klatbutne netika konstateta. ,,Sous vide” sagatavotajos strausa galas
paraugos, uzglabajot tos aukstumvitrina “Elcold” +4+1 °C temperatira, praktiski
nedaudz paaugstinajas pienskabes bakteriju skaits.

3. Strausa galas paraugos sagatavojot tos izvélétaja ,,Sous vide” reZima un salidzinot
tos ar svaigas galas paraugiem, biologiski aktivo vielu — B1 un B2 grupas vitaminu
zudumi ir nelieli. B12 vitamina dinamika vérojama lielaka diference starp svaigo
galu un ,,Sous vide” gatavoto.
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ENDOMETRIAL HYSTOLOGICAL CHANGES AND
PREGNANCY RATES IN MARES IMPAIRED CERVICAL
DRAINAGE
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LUA, Faculty of Veterinary Medicine, Latvia
evija liepina@inbox.Iv

ABSTRACT

Patency of the cervix of the mare is considered to be a prerequisite for efficient uterine
drainage after mating. Endometriosis, also known as chronic degenerative endometritis,
is described a periglandular and/ or stromal endometrial fibrosis, including glandular
alteration in fibrotic foci. Endometrial fibrosis, a major case of reduced reproductive
efficiency in mares, is a progressive and irreversible condition which tends to worsen
with age. The aim of the study is to evaluate biopsy specimens from endometrium
obtained during the first and fifth oestrus to determine initial microscopic status of
endometrium and any changes in the endometrium that may have happened as a result
of occluded cervix and analyze pregnancy rates after the experiment. A total of 24
cycling light breed mares from MTT Agrifood Research and Equine College, Ypaja,
Finland, where used in the study. The study was designed as a cross-over study where
each mare received two treatments one of which was control treatment thus serving as
internal control. The mares were observed during 5 oestrus periods and during two of
these periods (second and fourth oestrus) the treatment was applied. According to the
closing and opening of the cervix which was regulated using Bivona catheter, mares
were distributed in 3 treatments. TRT A -- intrauterine catheter closed for 25 h; TRT B -
- intrauterine catheter closed for 6h+19 h (catheter closed for 6h, opened and fluid
collected; catheter for closed for another 19h); TRT C (control) - no intrauterine
catheter. The results shows that occlusion of the cervix might influence the pregnancy
rates since the uterus could not clear itself from inflammatory cells such as
polymorphonuclear leukocytes. The impairment of uterine drainage increased
periglandular fibrosis in endometrium and decreased pregnancy rates.

KEY WORDS: endometriosis, mare, biopsy, inflammation, fibrosis.

INTRODUCTION

Patency of the cervix of the mare is considered to be a prerequisite for efficient
uterine drainage after mating. If the cervix fails to open adequately, post-breeding
endometritis will not resolve within 24 hours, as it should be in normal mares, but fluid,
PMNs and cytokines will accumulate in the uterus. Reduced myometrial contractions,
poor lymphatic drainage, large and overstretched uterus and cervical incompetence are
predisposing factors for persistent mating-induced endometritis.

Endometriosis, also known as chronic degenerative endometritis, is described a
periglandular and/ or stromal endometrial fibrosis, including glandular alteration in
fibrotic foci (Hofman et al., 2003). Endometrial fibrosis, a major case of reduced
reproductive efficiency in mares, is a progressive and irreversible condition which tends
to worsen with age. It is aggravated by frequent endometrial challenges such as
breeding and infection (Ricketts and Alonso, 1991). The fibrosis reduces the efficacy of
uterine defence mechanisms and the uterine capacity for foetal nutrition (Oddsdottir C.
et al., 2008). Embrionic and fetal loss from endometria with widespread periglandular

73


mailto:evija_liepina@inbox.lv

fibrosis has been observed and it has been considerd to be the major diagnosable case of
this type of reproductive failure. Any injury that causes an inflammatory reaction may
induce fibrosis.

Endometrial biopsy is evolving as a useful technique for aiding in the diagnosis and
prognosis of the endometrium's ability to carry a foal to term, and it plays an important
role in fertility examination of the mare. It also helps the diagnosis of endometritis when
clinical findings and culture results are not definite (Colahan et.al.,1999).

The aim of the study is to evaluate biopsy specimens from endometrium obtained
during the first and fifth oestrus to determine initial microscopic status of endometrium
and any changes in the endometrium that may have happened as a result of occluded
cervix and analyze pregnancy rates after the experiment.

MATERIALS AND METHODS

A total of 24 cycling light breed mares from MTT Agrifood Research and Equine
College, Ypaja, Finland, where used in the study. Mares were 3—17 years old (mean 9.6
years), had no history of reproductive failure and were clinical healthy. This study was
carried out from the beginning of April to early September 2007.

The study was designed as a cross-over study where each mare received two
treatments one of which was control treatment thus serving as internal control. The
mares were observed during 5 oestrus periods and during two of these periods (second
and fourth oestrus) the treatment was applied. Treatments were as follows: Treatment
A (TRT A) -- intrauterine catheter closed for 25 h, immediately after artificial
insemination (Al) and occluded 65 —cm, 33fr diameter Bivona catheter (Equivet,
Kruuse, Marslev, Denmark) was inserted into the uterus and the cuff was filled with a
80-ml of air. The catheter was occluded at the end opposite to the cuff so that no fluid
could escape from the catheter. After 25h the catheter was opened and the fluid drained
into a sterile Falcon cylinder. Treatment B (TRT B) -- intrauterine catheter closed for
6h+19 h, immediately after Al and a Bivona catheter was inserted as described for TRT
A. The catheter was opened after 6h and fluid drained into a sterile Falcon cylinder.
Then catheter was closed for another 19h after which it was opened and fluid collected
as described above. Treatment C (TRT C) — control, no intrauterine catheter. A
sterilized, regular-sized tampon (Tampax Inc., Palmer, MA, USA) with a long cotton
string was placed within a 45-cm long plastic or metal tube which was inserted into the
uterus by manual guidance through the cervix 25h after Al. A 53.5 cm long plastic Al
catheter was used to push the tampon inside the uterus while the tube was withdrawn.
After 20 minutes the tampon was removed through a sterilized speculum. Fluid
absorbed into the tampon was squeezed out into a sterile plastic Falcon tube with a
sterile garlic press.

For mares of all treatment groups uterine lavage was performed using 500 ml
Ringer's solution (Ringer-Acetat Viaflo, Baxter) after the last manipulation (collection
of intrauterine fluid in TRT A, TRT B and and TRT C mares). All mares were given 10
IU oxitocin i/v during or after lavage. Mares were randomly assigned to 1 of 4 groups;
group 1 (TRT C/A)- mares at the second oestrus was control (C) but at the fourth
oestrus the same group received treatment A, group 2 (TRT A/C)- mares at the second
oestrus received treatment A but at the fourth oestrus the same group was control, group
3 (TRT C/B)- mares at the second oestrus was control but at the fourth oestrus the same
group received treatment B, group 4 (TRT B/C)- mares at the second oestrus received
treatment B but at the fourth oestrus the same group was control.

Oestrus was synchronised with 0.25 mg cloprostenol i/m (Estrumate vet., Schering-
Plough A/S Farum, Denmark). The mares were examined by transrectal palpation and
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ultrasonography (Sono Site Vet 180 plus with a 5- MHz probe; Sono Site Inc., Bothell,
WA, USA) on Monday, Wednesday and Friday. Relaxation of the cervix, the number
and size of follicles, corpus luteum and the degree of endometrial oedema were
assessed. It was presumed that the mare was in oestrus when a pre-ovulatory follicle of
>35mm was detected in association with uterine oedema and cervical softening. An
approximate assessment of the amount of uterine fluid was made by measuring
ultrasonographically the depth and lenght (height (mm) x width (mm)) of any pools of
fluid in the uterus at the time of oestrus.

During the second and fourth oestrus mares were inseminated with pooled semen
from 2 stallions using a standard Al catheter. Semen was collected using an automated
phantom (Equidame®) and diluted with skim milk extender to get an insemination dose
of 500 x 10° progressively motile spermatozoa in a volume of 20 ml (250 x 10° from
each stallion). All mares received an intravenous injection of 1500 IU of human
chorionic gonodotrophin (hCG, Chorulon®, Intervet International B.V., Boxmeer, The
Netherlands) right after Al to synchronize ovulation. Palpation and ultrasonographic
examination continued daily until ovulation was detected.

Pregnancy examination was done 15 — 17 days after Al by ultrasonography.
Pregnant mares received 0.25 mg cloprostenol i.m (Estrumate vet., Schering- Plough
A/S Farum, Denmark) to terminate the pregancy.

Biopsy specimens from endometrium were obtained during the first and fifth
oestrus to determine initial microscopic status of endometrium and changes in the
endometrium such as inflammation and periglandular fibrosis that may have happened
as a result of impaired uterine drainage.

Endometrial biopsy specimens were obtained from the ventral wall at the base of

either horn at first and fifth oestrus and processed as described by Kenney (1978). The
histological slides were evaluated and categorized according to Kenney and Doig
(1986).
The biopsy slides were scored from 0 to 5 for the degree of inflammation according to
intensity of polimorphonuclear leukocytes (PMNs) and mononuclear cells (MNS): score
0- no cells, 1- small, insegent infiltration or slight difuse under the epithelium, 2-
smollish, relatively frequent infiltrations or a slight to moderete diffuse infiltration, 3-
small to medium, frequent infiltrations or a moderate diffuse infiltration, 4- moderete or
large, frequent infiltrations or a strong diffuse infiltrations, 5- the entire biopsy is
covered by inflammatory cells. At the same time periglandular fibrosis was scored as
follows: 0- none, 1- infrequent, slight <2/field, 2- moderately frequent, slight, 2-5/field,
3- frequent, slight to moderate, 6-10/field, 4- very frequent, moderate to large, >10
fibrotic nests per field and 5- all glands are affected.

All specimens from a mare were pooled for processing and evaluated without
knowledge of their origin.

RESULTS AND DISCUSSION

Table 1 explains the changes of inflammation and periglandular fibrosis in
endometrial histological samples obtained pre- and post- experiment (1% and 5"
oestrus). The value represent the percentage of mares with increased, decreased and the
same status of degree of inflammation and periglandular fibrosis.
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Table 1.
Changes of inflammation and periglandular fibrosis in endometrial histological

samples
Inflammation score Periglandular fibrosis

Group Group 2 | Group 3 | Group4 | Group 1 | Group 2 | Group 3 | Group 4

1(n=7) (n=6) (n=6) (n=4) (n=7) (n=6) (n=6) (n=4)

TRTC/A | TRTA/C | TRTC/B | TRTB/C | TRTC/A | TRTA/C | TRTC/B | TRTB/C
Increase 14.3 0 16.7 0 57.2 33.3 50 50
Decrease | 42.9 0 50 50 0 16.7 16.7 0
The 42.9 100 33.3 50 42.8 50 33.3 50
same

The increase of inflammation in mares endometrium compared with pre- and post-
experiment where found in groups TRTC/A (14.3%) and group TRT C/B (16.7%).
There was no increase in inflammation score in groups TRT A/C and group TRT C/B
(0%). Half of the mares in all groups, except TRT A/C, had 50% decrease or remained
the same inflammation score of pre and post experiment. At the same time all treatment
groups showed an increase or with no changes (same) in periglandular fibrosis, except
TRT A/IC and TRT C/B where one mare in each group showed an decrease of
periglandular fibrosis pre- and post- experiment. In general impaired uterine drainage
did not increase inflammation score in endometrium pre- and post- experiment but there
was an increase of periglandular fibrosis.

The pregnancy rates in mares with artificially occluded cervix are demonstrated in
Table 2. As it was mentioned above each mare received two treatments one of which
was control treatment thus serving as internal control.

Table 2.
Pregnancy rates (%) after Al in 2nd and 4th oestrus period
Group Treatment Pregnancy rate Treatment Pregnancy rate
% after % after
2nd oestrus 4th oestrus

Group 1 TRTC 0% TRT A 14.3 %
Group 2 TRT A 66 % TRT C 33.3%
Group 3 TRTC 57 % TRT B 0 %
Group 4 TRTB 50 % TRT C 25 %

The results shows that occlusion of the cervix might influence the pregnancy rates
since the uterus could not clear itself from inflammatory cells such as
polymorphonuclear leukocytes. None of the mare became pregnant from TRT C after
the 2" oestrus and TRT B after the 4 th oestrus. At the same time, the same group had
increased periglandular fibrosis in endometrium. In group 2 and 4 pregnancy rates after
the 2™ oestrus were 66% and 50% and after the 4" oestrus pregnancy rates were
decreased for 50 % (33.3% and 25%). Group 2 and 4 like group 1 and 3 had increased
periglandular fibrosis in endometrium. It seems likelihood that occlusion of the cervix
and increased periglandular fibrosis in endometrium has influenced the pregnancy rates.
The influx of polymorphonuclear neutrophils (PMN) starts approximately 30 min after
Al (Katila, 1995) and the peak of endometrial inflammation is reached 6 to 24 h post
breeding. If the uterine clearance fails, pregnancy rates are reduced (Adams et al.,
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1987). Reduced myometrial contractions, poor lymphatic drainage, large and
overstretched uterus and cervical incompetence are predisposing factors for persistent
mating-induced endometritis and, as Troedsson (1997) suggests, inflammation,
especially repeated inflammation may result in degenerative changes of the
endometrium and early embryonic death.

Pregnancy rates in all mares (Fig.1) where 2.5 times smaller after the 4th oestrus
period (16.7%) than after the 2nd oestrus period (41.7%). These results also suggest that
impaired uterine drainage affects the pregnancy rates.

O 2nd oestrus
B 4th oestrus
mjc
4170%

Figure 1. Pregnancy rates (%) in all mares after the 2nd and 4th oestrus period

CONCLUSION
The impairment of uterine drainage increased periglandular fibrosis in endometrium
and decreased pregnancy rates.
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ABSTRACT

To get high quality game meat, it is very important to observe strict deer farming and
transporting conditions. Microbiological control of the meat is important factor
providing harmlessness of the food. Clasical microbiology and molecular biology
methods were applied to detect microorganisms. Investigations on bacterial pollution of
roe deer's (Capreolus capreolus) and red deer's (Cervus elaphus) meat reveded amount
number of microbes in venisions. Ratio of the numbers of Enterobacteriaceae and count
of total colony count culture 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 different
temperatures of microorganisms of Enterobacteriaceae species whose growth are not
limited predominate. Increase in colony forming units culture count in roe meat during
storage was slower than in deer meat however growth rate of Enterobacteriaceae was
higher than in deer meat. Analysed venison samples were not contained verotoxin-
producing strains of E.coli thus proving that this meat is safe for customers. It was
proven by the sequestration reaction of E.coli and by comparison of the obtained results
with the database of microorganism genome available on the internet.

KEY WORDS: wild animals’ meat, microbiological pollution.

IEVADS

Medijumu gala ir kvalitativs, cilvéka organisma fiziologiskam prasibam atbilstoss
uzturlidzeklis, kas raksturojas ar di€tiskumu, augstu proteina Iimeni, to aminoskabju
saturu un to optimalam attiecibam (triptopans: oksiprolins - 2 : 1), raksturojas ar augstu
33.7% nepiesatinato taukskabju saturu: linolskabe, linolénskabe, arahidonskabe u.c.,
zemu holesterina Iimeni, optimalu muskulaudu un taukaudu attiecibu, augstu
mineralvielu saturu, (Cu, Fe, Zn). Lai gan medijumu galas patérin$ nav liels, salidzinot
ar majdzivnieku (ciiku, liellopu, putnu) galu, tomér pieprasijums pec tas pieaug, un Sis
galas ieguve klust par nozimigu partikas raZoSanas sastavdalu.

Vertgjot stirnu un briezu galas mikrobialo piesarpojumu, ir javeérté zarnu nijinu
klatbiitne (E.coli) mezofili aerobos, un fakultativi anaerobie mikroorganismus, kas plasi
sastopami ar€ja vide, un lidz ar to viegli var klut par galas piesarpojuma c€loni. Ar
partiku saistitas infekcijas slimibas biezi vien izraisa patogénie mikroorganismi, kas
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nonak cilvéka organisma ar dzivnieku izcelsmes partiku. Patogéno baktériju noteikSana
ar tradicionalajam metodém ir apgritinata, jo biezi mikroorganismi ir neliela skaita un
tieck nomakti ar organisma esoSo vietéjo mikrofloru, ienak jaunas metodes, kas ir
precizas. Modernajam tehnologijam pilnveidojoties, lai atvieglotu un paatrinatu
patogéno mikroorganismu noteikSanu un paaugstinatu identifikacijas jutibu, dazadu
bakterialo infekciju diagnostika vienlaicigi ar klasiskajam mikrobiologijas metodém
aizvien vairak izmanto molekularas biologijas un genétisko izmekl€jumu metodes
(Olsen, 2000). Galas mikrobiala kontrole ir svarigs faktors partikas nekaitiguma
nodrosinasana. Sim nolikam arvien vairak tiek izmantotas tehnologijas, kas identifice
un klasificé mikroorganismus DNS Iimeni (Tutenel et al., 2003). Viena no biezak
izmantotajam metodém ir polimerazes kédes reakcija - PKR (Olsen, 2000).

Misu pétijjuma mérkis bija noskaidrot un izvértét savvalas stirnu (Capreolus
capreolus) un nebrivé audz&jamo staltbriezu (Cervus elaphus) galas mikrobialo
piesarnojumu un ta pakapi uzglabaSanas laika dazados temperatiiras rezimos, Sim
noliikam izvirzot sekojoSus uzdevumus:

1) pétit savvalas dzivnieku (Capreolus capreolus, Cervus elaphus) galas sakotn&jo
un turpmak - glabasanas laika dazadas temperatiiras turétas galas mikrobialo
piesarnojumu, pielietojot klasiskas mikrobiologijas metodes;

2) veikt mikroorganismu identifikaciju savvalas dzivnieku gala un to
mikroorganismu atbilstibu sugai, pielietojot molekularas biologijas metodi —
polimerazes ke&des reakciju;

3) salidzinat ar mikrobiologijas metodém (klasisko) un PCR iegiitos rezultatus,
vienlaicigi nosakot, mikrobu celmos patogénos verotoksinus producgjosus
genus.

MATERIALS UN METODES

Medibu sezonas laika no 2009. gada oktobra lidz 2010. gada janvarim medibas,
vairakos medibu kolektivos, tika iegiti 20 stirnu (Capreolus capreolus) galas paraugi,
bet no nebrivé audzetiem 20 dzivnickiem (Cervus elaphus) - galas paraugi iegti divas
briezaudzetaju saimniecibas Vidzeme.

Saskana ar instrukciju, ieverojot standarta LVS ISO17604:2005 ,Partikas un
dzivnieku baribas mikrobiologija, mikrobiologiskai analizei paredzétu paraugu nemsana
no liemena” atbilstoSu metodiku, galas parstrades uznémuma no muskulatiiras tika
nonpemti svaigas galas paraugi.

Pé&tot iegiito 40 svaigas galas paraugu (no 20 savvalas stirnam un no 20 nebrivé
audz&tiem brieziem) mikrobiologiska piesarnojuma pakapi, mikrobiologiskas analizes
un molekularas biologijas metode — polimerazes kédes reakcija (PKR) tika veiktas LLU
Biotehnologijas un veterinarmedicinas zinatniskaja institiita ,,Sigra”, nosakot sakotngjo
galas paraugu mezofilo aerobo un fakultativi anaecrobo mikroorganismu (MAFAM)
skaitu un Enterobacteriaceae dzimtas baktériju skaitu Vienlaicigi. Nemot véra
nepiecieSamibu noteikt optimalako uzglabasanas temperattru, katras sugas dzivnieku
galas paraugi aseptiskos apstaklos tika sadaliti tris dalas, turpmak analiz€jamos galas
paraugus ievietojot uz 168 stundam (7 diennaktim) uzglabasanas temperatiiras: +4°C,
+8°C, +20 °C. Galas paraugu mikrobiologiskie izmekl&jumi tika veikti pec 12, 24, 48,
72, 96, 120, 144 un 168 stundam augstakmin&tas temperatiiras uzglabatiem galas
paraugiem. legiitie rezultati tika savstarpé&ji salidzinati.

Paraugu sagatavosana mikrobiologiskai testéSanai tika veikta saskana ar standarta
,Partikas un dzivnieku baribas mikrobiologija. TestéSanas paraugu, sakotngjas
suspensijas un decimalskidumu sagatavo$sana mikrobiologiskam parbaudém. 2. dala.
Ipasi noteikumi ka sagatavot galu un galas izstradajumus” (LVS EN ISO 6887, 2,
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2004). Atskaidljumu pagatavosanai tika izmantots sals-peptona Skidums (Maximum
recovery diluent, OXOID, CM0733). Visi mikrobiologiskie izmekléjumi tika veikti
saskana ar visparpienemtam metodikam.

Lai apstiprinatu mikrobiologiskas analizés konstatéto Escherichia coli (E.coli)
klatbitni galas paraugos un izolétas E.coli celmu tirkultiiras, pielietojot randomizacijas
metodi, 10% izmekl&jumiem papildus klasiskajam mikrobiologiskajam metodém - 8
galas paraugu un 8 E.coli celmu tirkultiiras analizém, tika izmantota PKR tehnika. PKR
reakciju arT veicam, lai noskaidrotu, vai kads no celmiem nesatur patogénos toksinus
producgjosos génus VT1, VT2 un intimina génu eacA, kuri kalpo ka piesaistes vieta
toksiniem.

Ar PKR izdalitas E.coli identifikacija tika parbaudita, iegiitos datus saskanojot ar
Nacionala centra biotehnologiskas informacijas datu bazi (,,National Center for
Biotechnology Information ”). Parbaudot sekvencé$anas datu korektumu, izmantojam
,Sekvences salidzinasanas datu bazi” (,, Sequence Similarity Search — Blast”).

Mikroorganismu koloniju veidojoSo vienibu absolutais skaits tika izteikts
logaritmos pie bazes 10. Datu apstrade veikta ar matematiskas statistikas metodém.
Metozu novertejumam un salidzinajumam izmantota regresijas analize, izmainu
bitiskums parbaudits ar dispersiju salidzinoSiem testiem.

REZULTATI UN DISKUSIJA

Veiktas paraugu analizes, pirms ievietoSanas uzglabasanai metodika noteiktajas
temperatiiras, paradija ievérojamu galas virsmas mikrobiologisko piesarnojumu:
bakteriju kvv g™ kopskaita lg bija 7.41 stirnu galai un kvv g™ Ig 6.84 briezu galai, bet
enterobaktériju kopskaits - attiecigi kvv g™ Ig 3.87 un 3.96. Iegitie rezultati paradija, ka,
stirnu un briezu galas mikrobialais piesarpojums pirms ievietoSanas uzglabasanai
sasniedza sekojosas robezvertibas 5 x10° kvv g™(10° = Ig 6).

Misu rezultati sakrit ar citu pétnieku (H. Zaube, M.Sraiters) 3ayme, Ilpaiitep
(1985) un Lawrie (2006) icgutiem datiem, ka partikas higi€nas prasibam atbilstoSa galas
kvalitate saglabajas temperatiiras robezas no 0 lidz -10 °C. Vairumam bakteriju -10 °C
temperatiiras apstajas augsSana un vairoSanas, lidz ar to tiek partraukta ari taukus un
proteinus Skeloso fermentu veidoSanas procesi.

IdentificEjot Enterobacteriaceae dzimtas baktérijas sugu limeni, konstatéjam, ka
visbiezak galu kontamin&ja Escherichia coli, Escherichia freundii, Hafnia alvei,
Kluyvera cryocrescens, Pantoea agglomerans, Klebsiella pneumoniae, Enterobacter
cloacaea. Ka briezu galas sporadisks infekcijas avots literatiiras datos tiek minéts E.coli
0157:H7 (Carter, 1990; Rabatsky-Ehr et al., 2002).

Miisu pétijums atklaj, ka MAFAM kvv g™ kopskaita Ig stirnas galai, uzglabajot
168 stundas +4 °C temperatiira, pieauga no 7.41 pirms uzglabasanas uzsaksanas lidz
9.55, bet staltbriezu galai - kvv g kopskaita g atbilstosi no 6.84 lidz 9.40. Ari
enterobaktériju skaits ka stirnu gala, ta art briezu gala pieauga lidzvertigi.

Uzglabajot galu +8 °C temperatiira 168 stundas, MAFAM kopskaits stirnu galai
pieauga no 7.20 pirms uzglabasanas uzsaksanas 1idz 9.73 Ig kvv g™, bet staltbriezu galai
atbilstosi no 6.84 lidz 9.94 Ig kvv g*. Ta ka galas paraugi jau pirms ievietoSanas
uzglabasanai +8 °C temperatiira bija stipri kontamingéti, tad uzglabasanas laika MAFAM
skaits 1.5 reizes parsniedza nekaitiguma kritérijus abam grupam.Ka stirnu gala, ta ari
staltbriezu gala palielinajas ari Enterobacteriaceae baktériju skaits.

Lai parbauditu klasisko mikrobiologijas metozu un PKR reakcijas datu sakritibu,
pirmais tirkultiiras paraugs tika izvélets sekvenéSanas reakcijas veikSanai, kas arT ir bieZi
izmantojama metode bakterialo infekciju konstatéSana. Petfjumi atklaja, ka neviens no 8
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izv€letajiem E.coli celmu paraugiem nesatur&ja ne verocitotoksinus producgjosos génus,
ne intimina génu eaeA, tad¢jadi pieradot, ka gala drosi izmantojama partika.

Veicot E.coli DNS sekvenésanas reakciju un miisu iegiitos rezultatus salidzinot ar

interneta pieejamo mikroorganismu genomu datubazi, vargjam konstatét, ka izoletas
tirkultoras atbilst E.coli 16S rDNS rajonam, tadejadi apstiprinot veikto tradicionalo
mikrobiologisko metozu korektumu ( National Center for Biotechnology Information,
»Sequence Similarity Search”).

SECINAJUMI

1.

Pieaugot stirnu (Capreolus, capreolus) un nebrivé audz€jamo staltbriezu (Cervus
elaphus) svaigas galas uzglabasanas ilgumam, attiecigi, picaug ari MAFAM un
Enterobacteriaceae skaits visos uzglabasanas temperatiiru reZimos.

Abu sugu dzivnieku galas uzglabaSanas perioda (168 stundas) MAFAM un
enterobaktériju skaita attieciba bija konstanta un enterobakteriju skaits sastadija
apméram 60% no kop&jo bakteriju skaita.

Savvalas dzivnieku un nebrivé audz€jamo staltbriezu (Cervus elaphus) gala
uzglabajot temperatira +4°C +8°C +20°C, dominé Enterobacteriaceae dzimtas
mikroorganismi, kuru augSana mingtajas temperatiiras netiek kaveta.

Galas uzglabasanas laika MAFAM skaita palielinasanas stirnu gala bija 1énaka neka
staltbriezu gala, bet enterobaktériju augSanas atrums straujaks neka briezu gala,
iznemot +20°C uzglabaSanas temperatiiru, kad enterobakteriju augSanas atrums
stirnu gala bija straujaks, salidzinot ar staltbriezu galu.

Veicot E.coli DNS sekvené$anas reakciju un iegitos rezultatus salidzinot ar
interneta pieejamo mikroorganismu genomu datubazi, varéjam konstatet, ka izol&tas
tirkultdiras atbilst E.coli 16S rDNS rajonam, paradot veikto mikrobiologisko metozu
korektumu.
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SARKOCISTOZE MAJAS UN MEZA CUKAM

SARCOCYSTOSIS OF PIGS AND WILD BOAR
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LUA, Faculty of Veterinary Medicine, Latvia
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ABSTRACT

Sarcocystosis is zoonotic disease. In sarcocystosis, the endothelium and muscles and
other soft tissues are invaded by protozoans of the genus Sarcocystis. Intermediate hosts
of sarcocystosis are human, horses, cattle, sheep, goats, pigs, birds, rodents, camelids,
wildlife, and reptiles. In our investigation we were clarifieing distribution of Sarcocystis
sp. in pig and wild boar. Of 491 pig (364 wild boar, 127 pig) was examined that 9.8 %
were found to contain Sarcocystis. Extensity of infection in wild boar was from 4.3 %
(in year 2009) to 14.3% (year 2010). The number of cysts per case in wild boar varied
from 0.18 (2008) up to 175.20 (2010). In home pig Sarcocystis was found in two case
and in one of them was generalized sarcocystosis.

KEY WORDS: sarcocystosis, pigs, wild boar, meat.

IEVADS

Cilveki sava ikdienas uztura pamata lieto dazadus galas produktus — majputnu,
liellopu, majas cuku, meza ctku galu u.c. Lai patérétajs sanemtu veselibai droSu un
kvalitativu partiku, galu parbauda uz dazadam parazitozém, ciikgalai pamata —
cisticerkozi un trihinelozi. Tacu galas kvalitati nosaka ne tikai minétas, bet ari citas
parazitozes, kuras ES nav noteiktas ka obligati diagnosticEjamas. Viena no $adam
parazitozém ir sarkocistoze. To ierosina vairakas sugas — Sarcocystis suihominis,
S. miescheriana, S. porcifelis (Taylor et al., 2007; Fayer, 2004; Georgi, 1980).

Sarkocistas ir vienSinas organismi, gints Sarcocystis, dzimta Sarcocystidae, karta
Eucoccidiida, klase Sporozoa. Dzivnieka organisma sarkocistas sastop divas formas —
cistas (MiSera maisini) un trofozoiti (Taylor et al., 2007; Georgi, 1980).

Cistu lokalizéjas muskulSkiedras un var but cilindriskas, spiralveidigas,
elipsveidigas vai neizteiksmigas formas. Izméri vari€ no daziem mikroniem lidz 10 — 20
mm. Cistas ir pilditas ar trofozoitiem (citomériem, endodiocitiem), ko agrak defingja ka
sporas (Taylor et al., 2007; Georgi, 1980).

Trofozoiti — biezak bananveida, retak sirpjveida, spiralveida, ovalas, apalas formas,
garums 6 — 15 pm, platums 2 — 7 um. Nokliistot muskulaudos, trofozoiti nogulsngjas
vietas, kur ir vairak sarkoplazmas, tur parvérSas par ovalam (S.tenella) vai apalam
(S.miescheriana) stinam un péc tam dalas plazmatomijas cela(Taylor et al., 2007;
Georgi, 1980).

Sarkocistozes ierosinataju attistiba norit ar divu saimnieku mainu. Sarcocystis spp.
patogenitate ir atkariga no parazita sugas un attistibas stadijas. Ar sarkocistam
invadétiem dzivniekiem, ne vienmér ir izteiktas slimibas kliniskas pazimes un
pataloganatomiskas izmaigas muskulaudos. Tas izskaidrojams ar to, ka cistu stadija
parazitu vielmainas procesi ir pazeminati un audu reakcija uz to klatbutni ir zema
(Taylor et al., 2007; Georgi, 1980).
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Atkariba no sarkocistu sugas, definitivie saimnieki ir suni, kaki vai cilveki.
Definitivais saimnieks ap€dot invad@tu galu, saslimst ar sarkocistozes zarnu formu
(Fayer, 2004).

Cilveks invadgjas lietojot partika invadétu galu. Inkubacijas periods nav noteikts.
Slimojot ar enteralo sarkocistozi, novéro diareju, nelabumu, vajumu. Slimibu izraisa
S.hominis, S.suihominis un S.bovihominis. Inkubacijas periods 4 — 8 stundas,
prepatentais periods 5 — 10 dienas, patentais periods 6 - 8 ned€las. Sporocistu
izdaliSanas ar fekalijam sakas 10 — 13 diena péc invad€Sanas un var ilgt lidz 6
ménesSiem. S.lindemanni ierosina muskulu sarkocistozi cilvékiem. Cilvéks invadgjas
norijot sporozoitus. Attistiba notiek ka starpsaimnieka asinsvados, limfvados, skeleta
muskulatiira, miokarda veidojot sarkocistas (Fayer, 2004).

Cikam nelielas vai vid€jas invazijas gadijuma slimiba norit bez simptomiem.
Intensivas invazijas gadijuma novéro diareju, islaicigas paralizes, anoreksiju, drudzi,
anémiju, svara zudumu, apatiju un dazreiz izgulejumus, ka arT endokarditu un
miokarditu. Sivéniem nomakums, temperatiiras paaugstinasanas, anoreksija un izteiktas
kliniskas saslimSanas pazimes 10 — 13 diena péc invadéSanas (ar1 citam dzivnieku
sugam). Griisnam sivénmatém sarkocistu invazija var izraisit abortus. Veidojas zarnu
hemoragisks iekaisums, gremo$anas trauc€jumi, asins izlijumi galvas smadzengs, kas
var biit par iemeslu dazadu neirozu izpausmém, kuras nov€rojamas sarkocistozes
gadijuma (Porter, Kaplan, 2005; Fayer, 2004).

Sarkocistas ctikgala var iznicinat, galu gatavojot 70°C 15 min, sasaldéjot — 4°C 2
dienas, vai sasald€jot - 20°C vienu dienu. Ja muskulos atrod tikai sarkosporidijas un
tajos nav patologisku parmainu, tad galu realizé brivi, ja atrod MiSera maisinus un
muskulu parmainas, t.i., tie ir hidrémiski, stipri gaisi vai ari tajos ir parkalkojumi, tad
liemeni utilizé. Visu dzivnieku ieSu taukus un ciku speki var realizét brivi. Stipri
invadétus liemenus un iek$€jos organus brake un utilize.

Péc Eiropas Savienibas direktivas 91/497/EEK par veselibas problémam, kas
ietekmé Kopienas tirdzniecibu ar svaigu galu, lai to attiecinatu uz svaigas galas
razoSanu un tirdzniecibu. Direktiva nosaka, ka valsts pilnvarots veterinararsts atzist par
nederigu lictosanai partika, dzivnieku galu, kura ir konstatéta generalizéta sarkocistoze.

Misu darba mérkis bija noteikt Sarcocystis spp. invazijas izplatibu meza un majas
cikam.

MATERIALS UN METODIKA

Petijums veikts Latvijas Lauksaimniecibas universitates, Veterinarmedicinas
fakultates, Partikas un vides higiénas institita, Parazitologijas macibu laboratorija.
Laika no 2007. gada septembra lidz 2010. gada aprilim. P&tijjuma izmekl&tas 364 meza,
127 majas ciikas. Paraugi iegiiti kautuvés un no dazados medibu kolektivos nomeditam
meza cikam.

IzmekléSanai izmantojam 10 g meZa un maju ciiku Skérssvitroto muskulaudu
paraugus - diafragmas kajinas, importétai ciikgalai starpribu muskulattiru. Lai noteiktu
sarkocistu klatblitni izmekl€jamos paraugos tika izmantotas sekojoSas metodes:
makroskopiska novértésana, muskulaudu kompresijas metode; sagremoSana maksliga
kunga sula; histologiska (diagnozes precizésanai).

Noteicam invadéSanas pakapi, nosakot: invazijas ekstensitate (IE) un invazijas
intensitate (II).

Invazijas ekstensitati aprékinajam, ka invadeto dzivnieku procentualo attiecibu pret
visu dzivnieku skaitu izmeklgjumu grupa.
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Invazijas intensitati aprékinajam péc formulas:
II = X £ Sx (lim X min ... X max), kur
X £Sx — parazitu skaits vidgji uz vienu dzivnieku
X — aritmétiskais vidgjais un Sx — standartkltida
(lim X min ... X max) — mazakais un lielakais parazitu skaits atseviskiem dzivniekiem (Keidans
u.c. 2008).

REZULTATI UN DISKUSIJA
Makroskopiskas izmekl&Sanas laika noteicam, ka sarkocistas ir dazada lieluma un

biezi ir redzamas ar neapbrunotu aci- makrosarkocitas. Makrosarkocistas atradam tikai
viena gadijuma- majas ciku gala, audos bija labi redzamas sarkocistu invazijas raditas
izmainas muskulaudos — parkalkojumi prosas graudu lieluma, apkartgjie audi gaisi.

Muskulatiiras paraugus izmekl€jam ari mikroskopiski, izmantojot kompresijas
metodi un sagremos$anu maksliga kunga sula. Mikrosarkocistas ir labi saskatamas ar
kompresijas metodi, histologiskajos griezumos un atrodamas nesagremotaja masa,
izmekl€jot ar maksligas sagremosanas metodi.

1.attels. Meza un majas ciiku sarkocistozes invazijas ekstensitate (%)
Figure 1. Infection extensity (%) of sarcocystosis of wild boar and pigs

Izmekltajos meza un majas cuku paraugos 9.8% gadijumu atradam sarkocistu
invaziju (1.att.): 8.2% gadijumu bija invadétas meza ciikas, bet tikai 1.6% majas ciikas.
No izmekl&tajiem 364 meza ciiku muskulaudu paraugiem 30 paraugos diagnosticéjam
sarkocistas (IE 8.2%), majas cikam no 127 paraugiem sarkocistozi diagnosticéjam
divos paraugos (IE 1,6 %) Eiropa sarkocistoze registréta 61% liellopu, Irana liellopiem
sarkocistozes IE ir 89% (Oryan et al., 2010). Vacija invadéti 63% liellopu, 5% ciiku Bet
ciiku invazija ar sarkocistozi pasaul€ ir zemaka no 3-36% (Fayer, 2004).
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2. attels. MeZa un majas ciiku sarkocistozes invazijas ekstensitate (IE) izmainas pa
gadiem
Figure 2. Infection extensity (%) of sarcocystosis of wild boar and pigs

Literatiira neatradam datus par mezaciiku sarkocistozi pasaulé. Misu pétijuma
meza cukam sarkocistu IE dazados gados atSkiras, visaugstaka ta bija 2010. gada —
14.3%, bet viszemaka 2009. gada — 4.3%. Majas cukam sarkocistozi diagnostic&jam
tikai 2010. gada, pie kam invadéti bija tikai divi paraugi un viens no tiem ar
generalizétam muskulaudu izmainam, kas norada uz augstu invazijas intensitati.

Cilveka saslimSanu nosaka ne tikai parazitu klatbutne gala, bet ari to daudzums.
Tapéc noteicam invazijas intensitati: t.i parazitu daudzumu. Parazitu skaits (II), viena
parauga 10 g galas, vari¢ja no 1 lidz 120. Invazijas intensitate pedéja gada ir lielaka
175.2 +11.06 (1. tab.).

1. tabula/Table 1

Sarkocistozes invazijas intensitate (II) meza ciiku gala
Infection intensity (11) of sarcocystosis of wild boar meat

Gads Invazijas intensitate
X£S

2007 0,32 +0,42

2008 0,18 +0,33

2009 0,21+0,35

2010 175,20 + 11,06

Sarkocistozes laboratoriskaja diferencialdiagnostika janem veéra iesp&jamas
biocenozes.

Apskatot un novértgjot izmekleéSanai paredzeétos ciuku galas paraugus 1pasi
pievérsam uzmanibu iesp&jamai makrosarkocistu invazijas diferencialdiagnostikai no
Cistycercus celulosae invazijas. Cistycercus celulosae invazija netika konstatéta.
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3.1. attels. Izmeklejumos uz sarkocistozi meza ciikas gala vienlaicigi diagnosticetie

citu sugu paraziti

Vienlaicigi dzivniekd var parazit€t vairakas parazitu sugas, tadél noteicam

biocenozi. Sarcocystis sp. kopa ar Trichinella sp. ir atrastas 2 paraugos 2007. gada un
divos - 2009. gada (kopa 0.8 % gadijumu). Biezak sastopama biocenoze: Sarcocystis sp
un Alaria alata, kas 2009. gada bija diagnosticéta 6 paraugos (3 % gadijumu).

Savukart, sarkocistu monoinvazija tika diagnosticéta 8.2 %. Biocenozeé paradijas,

ka ctukam invadétam ar Sarkocistam ne vienmer jabiit invadétam ar citiem muskulaudu
parazitozu ierosinatajiem.

SECINAJUMI

1.

Meza ciikam sarkocistu invazijas ekstensitate bija 14.3%, majas ciikam IE 1.6%;

2. Meza cikam augstaka sarkocistu invazijas ekstensitate salidzinot ar majas ciikam
liek domat par meza dzivojoSo galedaju (definitivo saimnieku) lomu sarkocistu
izplatiba;

3. Muskulaudos bez sarkocistam iesp&jama citu sugu parazitu klatbutne (trihinelu
kapuri un alariju mezocerkariji).
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MAKSLIGI RADITA LASU SPURU NEKROZE

ARTIFICAL INDUCED SALMON FIN NECROSIS

Ruta Medne, Edgars Liepins
LLU, Veterinarmedicinas fakultate, Latvija
LUA, Faculty of Veterinary Medicine, Latvia

ABSTRACT

Fin necrosis is a progressive necrotic disease of many fish species. Several bacteria have
been implicated in the etiology of the disease. To determine the bacteria associated with
the disease in Baltic salmon, fish were sampled on hatcheries around the year. For
determination of Aeromonas virulence, fish were artificially infected with A.
salmonicidae and A. hydrophila.

KEY WORDS: salmon, fin necrosis, Aeromonas spp.

IEVADS

Lielaka dala zivju slimibas izraisoSo baktériju ir tidens vides parastie iemitnieki, un
parastos apstaklos tie nerada nekadas problemas. Tomér zivim, kuras atrodas viena vai
vairaku negativu faktoru ietekmé (krasas temperatiiras izmainas, slikta tidens kvalitate,
transportéSana vai dazadas manipulacijas) var radit stresu un novajinat imtinsistému.
Tadas zivis klust daudz uzpémigakas pret bakterialajam infekcijam. Turklat stresa
faktori, kas izjauc zivju imiinas sist€émas lidzsvaru, var palielinat zivju saslimSanas
uzliesmojuma risku ari nakotné (Stoskopf, 1993; Pipper et al., 1982). Slimibas atrak
attistas silta tdeni- pavasari, vasara, turpreti ziemas laika ta pariet latenta forma- tas ir
zivju mirstiba samazinas, kliniskas pazimes izziid, taCu ierosinatajs joprojam atrodas
zivis un tdeni un gaida labvéligaku laiku (Stoskopf, 1993; Pipper et al., 1982).

Zivim patogénas galvenokart ir gramnegativas un dazas grampozitivas baktérijas.
Dazadu zivju bakteriologisko slimibu ierosinataji (Aeromonas, Pseudomonas gintis u.c.)
plasi izplatiti Gdenstilpes sedimenta. Ta bakteriologiska analizé visplasak sastopamas
Aeromonas hydrophila 24 - 33% gadijumu. Ta ir biezak no zivim izoléta patogéna
Aeromonas gints bakterija, kura izsauc karpu, zandartu, Iidaku, laSu u.c. zivju, ka ari
cilvéka saslim$anu (Hazenetal.,, 1978; Paniaguaetal., 1990; Mateos et al., 1992;
Kawula et al., 1996; Nielsen et al., 2001; Gonzalez et al., 2001; Sechi et al., 2002)
Lasveidigajam zivim smagu saslim$anu miksobakteriozi izsauc Flavobacterium spp.
(Pipper et al., 1982; Stoskopf, 1993).

Bakterijas var izraisit ar1 zivs spuru saslimSanu. Spuras ir zivs kustibu organs, tam
ir svariga nozime dazadu manevru veik$ana. Spuru patologiju pétijumi pasaulé notiek
divu svarigu iemeslu dél: pirmkart, lai palielinatu zivju izdzivoSanas iesp&jas dabiska
vidé péc zivju izlaiSanas no audz€tavam, otrkart estetiskais faktors- makSkerniekiem un
pircgjiem labak patik zivis ar veselam spuram. Vairak pétitas ir dzives laika iegiitas
spuru patologijas: spuru nekroze/puve, deformacijas, defekti (Khan etal.,, 1981;
Lakshmanaperumalsamy et al., 1984; Clayton et al., 1998; Lang et al., 1999; Van den
Heuvel, et.al., 2000).

Spuru nekroze un/vai spuru puve ir aprakstita vairakam zivju sugam: zandartiem
(Wiklund, Bylund, 1995; Van den Heuvel, et al., 2000), karpam (Kirubaharan et al.,
1995), varaviksnes forelem (Holm, 1988; Noble, Summerfelt, 1996; Moutou et al.,
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1998), plekstém (Atallah et al., 1998; Lang et al., 1999; Bangaramma et al. 1999),
skumbrijam (Khan et al., 1981; Lakshmanaperumalsamy et al., 1984;) u.c.

Latvija ir aktuala probléma spuru nekroze zivju audz&tavas Valsts zivju atrazoSanas
programmas ietvaros audz€tajiem lasSu mazuliem.

Darba meérkis pieradit spuru nekrozes etiologisko faktoru.

MATERIALS UN METODIKA

Darbu izstradaja no 2000. Iidz 2003. gadam Latvijas Lauksaimniecibas
universitates Partikas un vides higi€nas institita, Latvijas zivsaimniecibas p&tniecibas
institita Akvakultiiras laboratorija.

Bakteriologiskajai analizei zivis ieguva valsts zivju audz&tavas. Spuru bojajumus
iedalija trijas grupas: pirma- sadzijusi brice un vesela spura (B-1), otra- akita
progres€josa nekroze (B-2), tresa- spuras vieta izveidojusies ¢iila (B-3).

Lasu maksligo infic€Sanu ar baktérijam A. salmonicidae un A hydrophila veica,
LZPI Akvakultiiras laboratorijas akvariju telpa.

Bioraudzei, lai pieraditu A. salmonicidae un A hydrophila ietekmi uz spuru
nekrozes veidoSanos, izmantoja Baltijas laSa mazulus, kas audze&ti specializétas lasu
audzetavas inkubatora.

Eksperimentu veica stikla akvarijos ar zivju izvietojamo platibu 0.5 m? katram.
Akvariji bija aprikoti ar Gdens temperatiiras regulétdjiem un aeratoriem. Udens
temperatiiru uzturgja 18 + 1.3 °C, skabekli - 5 g/L un kontrolgja 2 reizes diena ar
oksimetru DO - 300.

Veica tris petijumu s€rijas, izmantojot dazadus infic€Sanas veidus. Izveidoja 9 zivju
grupas, katra 14 lasi ar vid€jo garumu 6.0 = 0.3 cm. Zivis lidz eksperimentam inkub&tas
un audzg€tas specializ€taja lasu audz€tava, izmantojot avota tideni. Visas zivis bija
klmiski veselas, ar sugai raksturigu uzvedibu. Pirms infic€Sanas manipulacijam lasus
anestez€ja ar 2-metilhinolinu (hinaldinu), izmantojot vannoSanas metodi. Anestézijas
lidzekl]a deva 10 mg/L tdens.

Pirma pétijjuma zivim injic§ja bakteriju suspensiju védera dobuma. Katrai
eksperimenta ieklautajai zivij védera dobuma, netrauméjot iek$¢jos organus, ar Slirci
ievadija bakteriju suspensiju 0.5 mL ar koncentraciju 1.5 x 10* KVV. I-1 grupas zivim
injic€ja A. hydrophila baktériju suspensiju, -2 grupas zivim injicEja A. salmonicidae
baktériju suspensiju, bet I-K grupai injicéjam 0.5 mL sterilu fiziologisko Skidumu.

Otra pétijuma s€rijas zivis vannoja baktériju suspensija: 14 lasi, kurus 24 h vannoja
A. hydrophila baktériju suspensija 1.5 x 10* KVV /mL™ (V-1) un 14 lasi, kurus 24 h
vannoja A.salmonicidae baktériju suspensija 1.5 x 10* KVV /mL™ (V-2). Kontroles
grupa ieklautos laSus izturgja tira fideni, radot eksperimenta grupam lidzigus apstaklus
(V-K).

Tresa pétjjuma zivim pirms vannoSanas baktériju suspensija, muguras spura radija
briici- Veica spuras dalas ekstirpaciju. RaduSos briici neapstradaja ar antiseptiskiem
lidzekliem, tad€jadi imit&jot dabiski radusos briici, zivij dzivojot baseina. P&c operacijas
zivis vannoja baktériju suspensija: 14 lasi, kurus 24 h vannoja A. hydrophila baktériju
suspensija 1.5 x 10° KVV /mL™ (VB-1) un 14 lai, kurus 24 h vannoja A.salmonicidae
bakteriju suspensija 1.5 x 10* KVV /mL™* (VB-2). Kontroles grupa ieklautajiem lagiem
veica iegriezumu muguras spura, péc tam iztur€ja tira dent, radot eksperimenta grupam
lidzigus apstaklus (VB-K).
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REZULTATI UN DISKUSIJA

No lasu spuru audiem izoleti ginsu Aeromonas, Flavobacterium un Pseudomonas
mikroorganismi. Vairuma gadijumu izoléta viena baktériju sugu (1. att.), tomér bija
gadfjumi, kad uz slimajam spuram bija divas patog€no bakteriju sugas. Vairak par
divam bakt@riju sugam vienai zivij neatrada neviena no izmekletajiem gadijumiem. No
veselam spuram visos gadijumos izol&ta tikai viena patog€no bakteriju sugu.

MaisSinfekcija konstatéta 22 gadijumos. Dazadas kombinacijas atrasta ginSu
Aeromonas un Flavobacterium baktérijas. Savukart Pseudomonas gints baktérija, visos
diagnosticétajos gadijumos bija vieniga patogéna gints parstave.
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1. attels. Bakteériju kombinacija maiSinfekcijas gadijuma
Figure 1. Combination of bacteria in case of miscellaneous infection

Analizgjot literattiru, noskaidrojam, ka dazadas valstis no spuram ir izolétas P.
fluorescens P. anquilliseptica u.c. (El Altaraetal., 1996; Khanetal., 1981), A.
salmonicdae (Turnbull, 1993) Vibrio spp. (Khan et al., 1981). Misu pé&tijuma visbiezak
atrastas A.hydrophila un Flavobacterium spp.. A. hydrophila ir visbiezak tdens
sedimenta atrasta baktérija (Mateos et al., 1992), bet Flavobacterium spp. Latvijas
apstaklos laSiem biezak sastopama infekcijas izraisitaja. Tadé] logiska ir So baktériju
kombinacija ari uz spuram. Kombinaciju: A.hydrophila un A. salmonicidae
diagnosticéjam 7 gadijumos, bet neidentificétas Flavobacterium gints baktérijas un
A. salmonicidae 6 gadijumos.

Lai pieraditu spuru nekrozes etiologiju, eksperimentd izmantotos lasu mazulus
inficgja ar izol&to baktériju tirkultiru. Monoinfekcijai izmantoja Aeromonas hydrophila
un A. salmonicidae. P&c zivju inficéSanas katru dienu novéroja zivis, mirusajam zivim
veica bakteriologisko analizi.

Otra diena péc zivju infice€Sanas veédera dobuma, ap injekcijas vietu paradijas
iekaisuma pazimes. Inficgjot v€dera dobuma ar A. salmonicidae pirma zivs nomira jau
nakamaja diena péc injekcijas, bet A. hydrophila gadijuma 4. diena. Straujaka zivju
mirstiba bija inficgjot A. salmonicidae, nedaudz Ienak slimibas attistibas process
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noritgja inficgjot ar A. hydrophila un kumulativa mirstiba sasniedza 100% attiecigi 18.
un 20. diena péc inficesanas (2. att.).

LaSiem, kuri tika inficéti v€dera dobuma spuru nekroze neattistijas. Veicot
ihtiopatologisko izmeklésanu, noskaidrojam, ka visam mirusajam zivim védera dobuma
bija sarkans Skidrums, serozajas pléves skaidri redzams asinsvadu zim&jums. P&c 10
dienas mirusajiem lasiem palielinata liesa, ar noapalotam malam, muskulatiira
sarkaniga. Kontroles grupa lidz piektajai dienai bija mirusi viena zivs, kurai nekadas
redzamas patologiskas izmainas nesaskatfjam. Otra kontroles grupas zivs nomira 9.
diena un arT bez redzamam patologiskam izmainam.
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2.attels. Kumulativa mirstiba pec bakteriju suspensijas injekcijas vedera dobuma
Figure 2. Cumulative mortality after intraapdominal injection of suspension of
bacteria

Vannojot lasus baktériju suspensija (2. pétijumu grupa) infekcijas celS ir
gremosSanas trakts un zaunas. Mirstiba zivju grupa, kuras vannotas A. salmonicidae
suspensija picauga no 9. lidz 16. dienai (3.att). Saja perioda nomira 50 % zivju,
kumulativa mirstiba 100% atzimi sasniedza 34. eksperimenta diena. MiruSajam zivim
noveéroja asinsiplidumus muskulatiira un uz serozajam plévém, dazam zivim bija
redzami asinsizplidumi Zzaunas. Spuru nekrozes pazimes Saja eksperimenta grupa
nenoverojam.
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Kumulativa mirstiba péc zivju vannoSanas baktériju suspensija

Figure 3. Cumulative mortality after fish bathing in suspension of bacteria

TreSas eksperimenta grupas laSiem, pirms ievietoSanas bakteriju suspensija, veica
iegriezumu, (radfja briici) muguras spura. Briici péc §is kirurgiskas manipulacijas
neapstradaja ar dezinficgjoSu skidumu, lai imitétu bricu rasanos baseina (4. att).
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4.attels. Kumulativa mirstiba péc maksligas briices radiSanas un zivju

vannosanas bakteriju suspensija
Figure 4. Cumulative mortality after fin incision and fish bathing in suspension of

b

acteria

Spuru nekrozes klmiskas pazimes novéroja tikai tajas eksperimenta grupas, kuram
veicam iegriezumu spura. Kliniskas spuru nekrozes pazimes saka veidoties no 6. diena
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p€c vannosanas bakteriju emulsija. Sakuma traumétaja vieta saka veidoties iekaisums:
apsartums, bet 2-3 dienas vélak (8-9. diena) jau labi saskatams aplikums. Spuru nekroze
attist1jas tikai VB-1 un VB-2 grupa.

P&c zivju infic€$anas jau pirmaja diennakti nomira divas zivis, viena I-2 un viena I-
K grupa. Kopuma visatrak 100% kumulativo mirstibu sasniedza I-2 grupa- 18. diena,
bet I-1 20. diena p&c infic€Sanas, turpreti, zivis vannojot bakteriju suspensija, 100 %
kumulativa mirstiba V-2 un V-1 grupa iestajas attiecigi tikai 33. un 34. diena.

Salidzinot zivju kumulativo mirstibu visas eksperimenta grupas, noverojam, ka
zivis, kuras inficétas, injic€jot védera dobuma baktériju A. hydrophila suspensiju,
nomira atrak neka zivis, kuras vannotas suspensija. Salidzinot divus vannoSanas veidus,
noskaidrojam, ka velak kumulativo mirstibu sasniedza ta zivju grupa, kurai radijam
briici muguras spura pirms vanno$anas baktériju A. hydrophila suspensija.

Nedaudz atsSkiriga situacija veidojas eksperimenta grupas, kuras infic€Sanai
izmantota A. salmonicidae. Tapat ka ieprieks€ja gadijuma, visatrak kumulativo mirstibu
100 % sasniedza eksperimentala grupa, kurai v@dera dobuma injicéta bakteriju
suspensija. Bet salidzinot abas grupas, kuras izmantojam zivju vannoSanu bakt€riju
suspensija, pirma kumulativo mirstibu 100 % sasniedza zivju grupa, kurai radijam briici
muguras spura pirms vannosanas baktériju A salmonicidae suspensija.

Visas mirusas zivis atlasfja un veica bakteriologisko izmekle$anu. 1. un 2. pétijjuma
Zivim no spuram patogénas bakterijas neizdalija, tacu I-1 un I-2 grupa no Zaunam un
iek$€jiem organiem izolgjam attiecigi A. hydrophila un A. salmonicidae. Kontroles
grupas zivim patogénas baktérijas neizolgja.

Toties treSaja pétijumu serija, kur zivis infic€ja veicot iegriezumu spuras, no
spuram izol&jam patogeénas bakterijas attiecigi A. hydrophila un A. salmonicidae. Visos
gadijumos novéroja monoinfekciju.

Infic€jot mencas (Gadus morhua L.) ar atipisko A. salmonicidae Magnodottir et al
(2002) pielietoja intramuskularas un intraperitonealas inficésanas metodi. Mortalitati un
kliiskas pazimes pétija 28 dienas. Zivju mirstiba LDs. zivim péc intramuskularas
injic€Sanas visam zivim paradijas kliniskas pazimes un no visam mirusajam izolgja A.
salmonicidae. Toties péc intraperitonealas injekcijas ne no visam zivim izolgja A.
salmonicidae, pat gadijumos, kad bija redzamas slimibas pazimes. Ar A. salmonicidae
eksperimentali inficétas mencas (Gadus morhua) péc intraperitonealas inficéSanas ar A
salmonicidae 20 zivis no 49 mira pirmajas 15 dienas, pie kam viena zivs bija no
kontroles grupas.

SECINAJUMI

1. Pé&tfjuma konstatéts, ka laSu mazulu spuru nekrozes gadijuma no skartajiem audiem
ir izolétas Flavobacterium., Aeromonas un Pseudomonas ginsu baktérijas.

2. Uz lasu mazulu spuram atrastas divas Aeromonas spp. sugas: A. hydrophila un
A. salmonicidae.

3. Eksperimentali pieradits, ka primarais spuru nekrozes c€lonis ir traumatisSms un
sekundari pievienojusies mikroflora. Ir izdevies izsaukt spuru nekrozi infic€jot zivis
ar vannoSanas metodi bakteriju suspensija péc maksligi raditas traumas.
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SIERU MIKROFLORAS ANALIZE

ANALYSIS OF CHEESE MICROFLORA

Alla Mikelsone, Inga Ciprovi¢a

LLU, Partikas tehnologijas fakultate, Latvija
LUA, Faculty of Food Technology, Latvia
Inga.Ciprovica@llu.lv

ABSTRACT

Cheese microflora consists of starter, secondary and advetious microorganisms.
Adventious microflora mostly are heterofermentative lactobacilli that originate from
raw milk and factory environment. This flora opposite to starter cultures increase during
ripening reaching 10° cfu g, and contribute to the formation of typical desirable or
atypical flavour and texture of product. The aim of the paper was to establish diversity
and changes in dynamic of Lactobacillus ssp. during ripening of Krievijas cheese. Three
different Krievijas cheeses were chosen for further analysis. Strain identification and
counting of colony forming units were made for unripened sample right away after
salting, then after 15, 30, 45, and 60 days samples ripened at 6 °C and 12 °C. Serial
dilutions of each cheese sample (1:10 000, 1:100 000, and 1 000 000) in saline were
made. Lactobacillus was cultivated using MRS media. Strain identification was
performed by the API 50 CHL system (BioMerieux, Marey 1’Etoile, France). Analysis
were accomplished for unripened sample then after 15, 30, 45 and 60 days of ripening.
Isolates were grouped by gram reaction by the 3% KOH method and catalase reaction
by H,O, method. Obtained results shown that all isolated Lactobacillus were Gram
positive, catalase negative. Diversity of Lactobacillus indicated prevalence of
Lactobacillus curvatus in Krievijas cheese. Moreover Lactobacillus plantarum 1,
L.delbrueckii ssp. lactis 1, L. acidophilus 3, Leuconostoc lactis were isolated from
Krievijas cheese samples. Lactobacillus plantarum 1 was isolated only from samples
ripened at 12°C. Concentration of colony forming units after 60 days of ripening is
higher in cheese ripened at 6°C.

KEY WORDS: cheese, API, Lactobacillus spp., ripening condition.

IEVADS

Sieru mikroflora ir loti daudzveidiga, tas sastava ietilpst pienskabes bakteriju
ieraugi, sekundara un netipiskd mikroflora. Ieraugu un sekundaro mikrofloru pievieno
pienam, lai attiecigajai siera Skirnei nodroSinatu garSas, smarzas un konsistences
ipasibas. Savukart netipiska mikroflora nonak produkta ar izejvielu un talak jebkura
parstrades procesa, sieram saskaroties ar gaisu, tehnologiskajam iekartam, salijjumu,
u.c., bitiski ietekméjot ta kvalitati. Siera mikrofloras raksturigakie parstavji apkopoti
1.tabula.
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1.tabula/Table 1

Siera mikrofloras raksturigakie parstavji
Typical representatives of cheese microflora (Stiles, Holzapfel, 1997)

lerauga mikroflora

Sekundara mikroflora

Netipiska mikroflora

Lactococcus lactis
Lactococcus cremoris
Leuconostoc spp.
Lactobacillus helveticus
Lactobacillus delbrueckii
Streptococcus thermophilus

Propionibacterium
shermanii
Brevibacterium linens
Penicillium camamberti
Pencillium roqueforti
Candida valida
Geotrichum candidum

Lactobacillus casei
Lactobacillus paracasei
Lactobacillus curvatus
Lactobacillus plantarum
Lactobacillus rhamnosus
Lactobacillus brevis
Lactobacillus reuteri

Pediococcus spp.

Mikrofloras daudzveidiba un attistibas intensitate sieros ir atkariga no udens
aktivitates (ayw), sals satura, pH, nogatavinaSanas temperatiras, red-oks potenciala un
nitratu/nitritu satura. lerauga mikrofloras dzivotsp&ju sieros nosaka laktozes saturs, lidz
ar tas parraudz€Sanu samazinas ierauga sastava esoSo Lactococcus spp. un Leuconostoc
spp., Lactobacillus spp., u.c. pienskabes baktériju dzivotsp€ja un paatrinas S$anu
atmir$anas process. Sieru mikroflora domingjosas kluist netipiskas pienskabes bakterijas.
Netipisko pienskabes baktériju koncentracija no 102 KVV g™ nogatavinasanas sakuma
sasniedz 10%° KVV g paris nedelu laika (Fox et al., 1998).

Lai gan netipiskas pienskabes baktérijas ir homofermentativas, fakultativi
heterofermentativas un obligati heterofermentativas, domingjoSie netipisko pienskabes
baktériju parstavji sieros pieder pie fakultativi heterofermentativajiem. Tie laktozi
parraudzeé glikolitiska cela, bet glikonskabi utilizé fruktozes 6-fosfoketolazes cela.
Visbiezak no sieriem izole L.casei, L.paracasei, L.plantarum, L.rhamnosus un
L.curvatus (Coppola et al., 1997, Fitzsimons et al., 1999). Sugu parstavnieciba mainas
nogatavinaSanas laika. Jaunos sieros dominé L.paracasei, L.plantarum un L.brevis, bet
nogatavinatos L.paracasei, u.c.

Analiz€jot mazumtirdznieciba iegadajamos Latvijas uznémumos razotos Krievijas
sierus, tajos noteikts L.curvatus vai L.curvatus un L.plantarum, vai L.curvatus un
L.acidophilus asociacijas (Mikelsone, Ciprovi¢a, 2009). Katram sieram ir sava
raksturiga mikroflora, pat vienas Skirnes dazadu raZotaju sieriem mikrofloras sastavs
varbiit atSkirigs.

Zinatniskaja literatiira diskusijas par mezofilo pienskabes bakteriju, pie kuram pieder
gan ierauga, gan netipiskas, augSanas dinamiku un sasaisti ar laktozes saturu siera tiek
nepartraukti turpinatas. Ka minéts ieprieks, nogatavinasanas sakuma (Iidz 15. dienai)
laktozi pilniba parraudzé ierauga mikroflora (Turner, Thomas, 1980). Samazinoties
laktozes saturam, ierauga mikroorganismi pamazam atmirst, taja pat laika mezofilie
netipisko pienskabes baktériju parstavji turpina vairoties. Tas nozimé, ka siera ir citi So
mikroorganismu augsanai pieejamie substrati. Netipisko pienskabes baktériju energijas
avoti ir no glikomakropeptidiem atvasinati cukuri un tauku lodiSu apvalkos esoSie
glikoproteini (Fox et al., 1998; Williams et al., 2000). Ari riboze, kas atbrivojas ierauga
Sinu atmirSanas rezultata, ir jauzskata par netipiskas mikrofloras energijas avotu
(Thomas, 1987; Rapposch et al., 1999). Citi autori (Lane et al., 1997) uzskata, ka Stnu
lizats nav galvenais netipiskas mikrofloras baribas avots un ir apstiprinajumi, ka ta
nemaz nav spéjiga utilizét ribozi. Pie citiem siera esoSajiem netipisko pienskabes
bakteriju augSanas substratiem tiek minéti citrati un arginins. Ve&rojot daudzveidigo
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netipisko pienskabes baktériju parstavniecibu sieros, to augSanai piemérotos apstaklus
un baribas vielu pieejamibu, jautajums par to lomu sieru kvalitates veidoSana aktuals ir
katram sieru razotajam. Tap&c vienigais veids ka nodroS$inat sieru kvalitati, ir apzinat
sieru mikrofloras raksturigakos parstavjus, to mainibu nogatavinasanas laika un analizet
proteolizes, lipolizes un glikolizes produktus, saistot ar sieru sensorajam ipasibam. Lidz
ar to pétnieciskd darba merkis bija noskaidrot Krievijas siera mikrofloras mainibu
nogatavinasanas laika.

MATERIALS UN METODE
Peétijumiem izveleti Latvija raZotie Krievijas siera paraugi ar 2.tabula dotajiem
kvalitates raditajiem.

2.tabula/Table 2
Analizeto sieru kvalitates raditaji
Quality parameters of analysed cheese

Tauku saturs | Udens saturs, _ E.coli, KVV ¢
. - Sals saturs, % 1
Siers sausna, % % Salt content
Cheese Fat in dry Moisture % | Ecoli,CFU g™
matter, % content, % 0 i
Krievijas sters 1 /1 g, 3 40-44 1.0-1.6
Krievijas cheese |
Krievijas siers 11 / m<100
Krievijas cheese | 50+2 <43 <1.8 M<1000 KVV
1 g™
Krievijas siers Ill n=5, c=2
/ Krievijas cheese | 50+3 40-44 1.0-1.6
[H1**

*- Eiropas Padomes un Parlamenta Regula 2073/2005
**- jerauga sastavs papildinats ar pienskabes baktériju sugam (Lactococcus lactis subsp.lactis,
Lactococcus lactis subsp.cremoris), kuram ir lieldka lipolitiskda un proteolitiska aktivitate

Krievijas siers gatavots atbilsto$i uznémumu normativi-tehniskaja dokumentacija
noteiktajam prasibam. P&tjjumiem izmantoti 3 nenogatavinata siera paraugi. Siera
paraugi laboratorija nogadati taja paSa diena, kad izpemti no salijjuma un apzavéti.
Sapemtie paraugi analiz€ti uzreiz un talak parvietoti nogatavinaSanai, iepakojot
poliméra materiala plévé. Siers nogatavinats LLU Partikas tehnologijas katedras
laboratorijas, izvéloties 2 nogatavinasanas rezimus 6°C un 12°C temperatiira un 75-85%
relativaja mitruma. NogatavinaSanas temperatiiras izvél€tas, pamatojoties uz normativi-
tehniskaja dokumentacija noteiktajiem parametriem, ka ari, lai modelétu iesp&jamas
mikrofloras sastava izmainas $aja laika.

Paraugi analizeti nogatavinaSanas sakuma un talak ik péc 15 dienam 60 dienu laika.
Sieri nogatavinati 60 dienas, atbilstosi Krievijas sieru nogatavinasanas reZimu un
ilguma rekomendacijam. Pienskabes baktériju koloniju veidojoso vienibu skaits
noteikts, lietojot MRS barotni. Sagatavotie paraugi, $adas atSkaidijuma pakapes 1:10
000, 1: 100 000, 1:1 000 000, inkubéti 37°C 48 h. Izaugusas kolonijas mikroskopgtas, ar
merki izdalit tirkultiiras veidoSanai raksturigakos parstavjus. Tirkultliras pavairoSana
veikta 37°C 48 h.

Lidzas veiktajiem izmeklgjumiem, veikts krasojums péc Grama, lietojot Gregersena
metodi, un katalazes tests ar 5% H»0,.
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Lactobacillus gints sugu identifikacija veikta, lietojot API 50 CHL testu (Bio
Merieux, Mareyl’Etoile, Francija), pamatojoties uz ferment€jamo substratu krasu
reakcijam un to profilu analizi. Sugas noteiksanai lietota APl LAB plus version 4.0 (Bio
Merieux) programma. Visas analizes veiktas 3 atkartojumos katrai atSkaidijumu serijai.

REZULTATI UN DISKUSIJA

Krievijas siera razoSana tiek lietots mezofilo pienskabes baktériju ieraugs
(Lactococcus lactis, Lactococcus cremoris, Lactococcus diacetylactis, Leuconostoc
cremoris). Pamatojoties uz siera razoSanas Ipatnibam, pievienojot vairak ierauga,
intensificgjot pienskabo rigSanu siera graudu apstrades laika un paildzinot sieru
izturéSanu starp presé€Sanu un saliSanu, laktoze tiek parraudzeéta 2-3 nogatavinasanas
dienu laika. Nogatavinasanas sakuma strauji sartik ierauga pienskabes baktériju
koncentracija, atbrivojot celu netipisko pienskabes baktériju vairo$anai. Netipisko
pienskabes bakteriju kvantitate, augSanas atrums un sugu daudzveidiba ir atkariga gan
no piena mikrofloras, tehnologiska procesa reZimiem un nogatavinasanas apstakliem
siera razoSana. 3. un 4.tabula ir apkopotas no Krievijas sieriem izdalitas pienskabes
baktériju sugas.

3.tabula/Table 3
Krievijas siera paraugu mikrofloras analize, nogatavinot to 60C temperatiira
Microflora analysis of Krievijas cheese ripened at 60C

Nogatavinasanas
ilgums, dienas Krievijas siers | Krievijas siers 11 Krievijas siers 11l
Ripening time, | Krievijas cheese | Krievijas cheese 11 Krievijas cheese 111
days
Lactococcus lactis
Nenogatavinats / | ssp. lactis 1 Lactococcus lactis
Unripened Lactobacillus ssp. lactis 1 .
: Leuconostoc lactis
curvatus Lactococcus lactis :
- : Lactobacillus
Lactococcus lactis ssp. lactis 2 acidoohilus 3
15 dienas / ssp.lactis 2 Lactobacillus P
15 days Lactobacillus curvatus
curvatus
Lactobacillus
30 dienas / Lactobacillus delbrueck!! SSp.
30 days curvatus delbrueck_u
Lactobacillus
acidophilus 3
. Lactobacillus
Lactobacillus . .
. . delbrueckii ssp. lactis 1
45 dienas / curvatus Lactobacillus .
) Lactobacillus
45 days helveticus .
delbrueckii ssp.
bulgaricus
Lactobacillus
60 dienas / Lactobacillus delbrueckii ssp. lactis 1
60 days curvatus Lactobacillus
acidophilus 3
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4.tabula/Table 4
Kfrievijas siera paraugu mikrofloras analize, nogatavinot to 120C temperatiira
Microflora analysis of Krievijas cheese ripened at 120C

Nogatavinasanas
ilgums, dienas Krievijas siers | Krievijas siers |1 Krievijas siers 111
Ripening time, Krievijas cheese | Krievijas cheese Il Krievijas cheese 11
days
Lactococcus lactis
Lactococcus lactis ssp. lactis 1 :
. . . Leuconostoc lactis
Nenogatavinats / | ssp.lactis 1 Lactococcus lactis .
) . : Lactobacillus
Unripened Lactobacillus ssp. lactis 2 : :
! acidophilus 3
curvatus Lactobacillus
curvatus
15 dienas / Leuconostoc lactis
15 days Lactobacillus brevis
Leuconostoc lactis,
Lactobacillus Lactobacillus
30 dienas / plantarum 1 curvatus,
30 days . Lactobacillus
Ic_l?;:\fg?ua}scﬂlus delbrueckii ssp.
delbrueckii
45 dienas / Lactobacillus
45 days pIantarun_1 L Lactobacillus
Lactobacillus
. curvatus,
60 dienas / curvatus, L euconostoc lactis
60 days Lactobacillus
plantarum 1

Analizetajos paraugos ir noveérota pienskabes bakteriju sugu mainiba, pieméram,
Krievijas sieros I un II lidz 30 dienam, nogatavinot tos 6°C temperatiird, un lidz 15
dienam, nogatavinot 12°C temperatiira. P& minéta nogatavinasanas laika sieros
doming&ja Lactobacillus curvatus un Lactobacillus plantarum 1. Tas sasaucas ar
Fitzsimons un lidzautoru (2001) un Williams un lidzautoru (2002) p&tijumu atzinam, ka
nogatavinaSanas laika nov@rojama netipisko pienskabes bakteriju sugu mainiba, bet
sieros nogatavinasanas beigas ir parstavéta tikai viena Lactobacillus gints suga.

At8kiriga situacija vérojama Krievijas siera III analizé, nogatavinot paraugus 6°C.
Redzam, ka Leuconostoc lactis pamazam izkonkuré Lactobacillus acidophilus 3 un
Lactobacillus delbrueckii ssp. lactis 1. Sugu daudzveidibu $aja siera ir jaskaidro ar
izmainito ieraugu sastavu un ipaSibam, jo $1 produkta razoSana lietotajam ieraugam
sastavs ir papildinats ar pienskabes baktériju sugam, kuram ir lielaka proteolitiska un
lipolitiska aktivitate.

Ar1 12°C temperatiira nogatavinot Krievijas siera Ill paraugus, var novérot, ka
Leuconostoc lactis saglaba savu dzivotsp&ju visu sieru nogatavinaSanas laiku, bet
konkurencé par pastavésanu Lactobacillus acidophilus 3, Lactobacillus brevis un
Lactobacillus delbrueckii ssp. delbrueckii zaudé pozicijas, laujot nostiprinaties
Lactobacillus curvatus dominancei.

Sugu mainibu (3.4. tabula) un mikrofloras kvantitati raksturo pienskabes baktériju
koloniju veidojoSo vienibu skaita dati, kas apkopoti 1. un 2.attéla.
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1.attéls. Pienskabes bakteériju koloniju veidojoSo baktériju skaita izmainu
dinamika, nogatavinot sierus 6°C temperatiira
Figure 1. The dynamic of colony forming units changes in cheese ripened at 6°C

4 75 T ™
7+ ==
6,5 | s
I T / \
6 T
m r 4+
° —
5 T e A dar=IE
1 // i
45 == Krievijas ||
s Krievijas Il
4 A e
0 10 20 30 40 50 60 70
dienas
A S

2.attels. Pienskabes bakteriju koloniju veidojoSo baktériju skaita izmainu
dinamika, nogatavinot sierus 12°C temperatiira
Figure 2. The dynamic of colony forming units changes in cheese ripened at 12°C

Nogatavinot Krievijas sieru 6°C temperatiira, Lactobacillus ssp. maksimalo
koloniju veidojoso vienibu skaitu sasniedza ap 45.dienu, iznemot Krievijas sieru Ill,
kura pienskabes baktériju maksimala koncentracija tiek sasniegta ap 30.dienu. 12°C
nogatavinataja Krievijas siera I un II Lactobacillus ssp. augstako skaitu sasniedz ap
30.nogatavinasanas dienu, bet Krievijas siera III pienskabes baktériju intensiva augSana
turpinajas lidz 45.dienai. Pienskabes baktériju koloniju veidojoSo vienibu skaita
izmainas paraugos parada, ka to pieaugums ir atkarigs no nogatavinasanas temperattras
(Folkertsma et al., 1996), ierauga sastava un ta Ipasibam.
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SECINAJUMI

1.

2.
3.

Analizétajos Krievijas sieru I, II un III paraugos nogatavinaSanas beigas ir
novérojama tendence dominét vienai no Lactobacillus gints sugam.

Sieru mikrofloras sastavs ir atkarigs no nogatavinasanas temperatiiras.

lerauga sastavs un pilnveidotas ta funkcijas sieru mikrofloras kvalitativo sastavu
batiski (p<0.05) ietekmét nespé;.
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ABSTRACT

The rapeseed oil cake economical and environmental factors were evaluated by its using
in red deer (Cervus elaphus) feeding, replacing the equivalent feed value of feed stock
used in traditional rolled grain ration used during the winter period.

We concluded that 0.2 kg dose in ratio of rapeseed oil cake per day in average for one
red deer increased lean meat percentage of carcass by 4.43%, reduced the amount of
consumed feed and expenses correspondingly by 3.2% and 8.13% increased feed crude
protein utilization in animals organism by 6.18% in comparison with the control group.
Environmental pollution with undigested protein in excreted manure decreased by
15.02% and expenses decreased by 20.30% in comparison with the control group.

KEY WORDS: red deer, rapeseed oilcake, economic, ecology.

IEVADS

Ilgtspéjigas briezkopibas nozares attistibu nosaka agro-ckologisko, socialo un
ekonomisko faktoru kopums (Fraser et al., 2007; Paulesich, et al.,2007). Nozares
pamatuzdevums musu valstT ir razot maksimala daudzuma augstvértigu briezu galu, ko
nodroSina pilnvertiga, ar proteinu bagatinatas baribas iz€dinasana staltbrieziem.

Ziemas perioda staltbriezi tiek paklauti klimata ietekmei, samazinas vielmaina.
PieaugusSie dzivnieki ziema zaudé lidz 20% no kermena svara (Fletcher, 1989;
Tuckwell, 2003; Paeglitis et.al, 2006). Lai saglabatu kermena svaru ziemas perioda
nepiecieSama pilnvertiga staltbriezu €dinasana, nodro$inot, lai 150 — 200 kg smags
dzivnieks atbilstos$i normativiem vidgji diena sanemtu ar baribas Iidzekliem 2.6 — 2.7 kg
lielu sausnas, 320.0-330.0 g lielu proteina un 25.0-39.0 MJ lielu mainas energijas
daudzumu (Adam, 1994).

Latvija staltbrieziem S$adu baribas vertibu nodroSina izédinot diena vienam
dzivniekam vid€ji ap 7 kg skabsienu un 1 kg placinatus graudus (auzas u.c.) (Paeglitis
et. al, 2006). Literatiira pieejama informacija liecina, ka arvalstu brieZaudzetaji ziemas
baribu bagatina ar proteinu saturoSiem zivju miltiem (Adam, 1994; Tuckwel, 2003) Ar1
Latvija pastav iesp&ja ziemas perioda bagatinat staltbriezu baribas devu ar proteinu
saturoSiem baribas lidzekliem, t.i. var izmantot rapSa rausus. RapSa rausi raksturojas ar
augstu barotajvertibu, to sastava vidéji dabiga parauga ir 35.0 — 45.0% kopproteina,
14.0-15.0% koptauku, 7.27 MJ/kg mainas energijas daudzums u.c. baribas vielas.

RapSa rausi staltbriezu baribas deva var sekmigi aizvietot attiecigu graudu
daudzumu un nodroSinat dzivniekiem nepiecieSamo kopproteina daudzumu. Lidz §im
nav veikti pétjumi un vispusigi izveértéta rapSa rauSu izmantoSanas ekonomiska un
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ekologiska efektivitate staltbriezu €dinasana Latvijas apstaklos. Ipa$i svarigi ir izpétit
rap$a rausos esosa kopproteina sagremojamibu un izmantojamibu staltbriezu organisma.
Iz&dinata bariba esosa kopproteina sagremojamibas un izmantojamibas ITmeni dzivnieku
gremoSanas sistéma biutiski raksturo arl nesagremota un neizmantota kopproteina
daudzums izdalitajos meslos (Ositis, 2004). lzdalitais nesagremota kopproteina
daudzums kimiski un bakteriologiski noardas un piesarno apkartgjo vidi, vienlaicigi
rada ekologiskus un ekonomiskus zaud&umus sakara ar baribas nepilnvertigu
izmantoSanu. No ekonomiska viedokla nepiecieSams izvertet rapsa rausu izmantoSanas
izmaksas staltbriezu €dinasSana salidzinot ar tradicionala sastava baribas Iidzeklu
izmantosanu. No ekologiska viedokla ir nepiecieS$ams izveértét vai rapSa rausu
iz€dinasana staltbrieziem negativi neietekmeé apkart&jo vidi, t.i. nepalielina nesagremoto
baribas vielu izdali apkartéja videé. Tadel miisu petijuma merkis bija izvertét rapsa
rauSu izmanto$anas ekonomisko un ekologisko efektivitati staltbriezu €édinasana ziemas
perioda.

MATERIALS UN METODES
RapsSa rauSu &dinaSanas izméginajumu veica ar nebrivé, ieZogotas teritorijas
audzétiem staltbrieziem (Cervus elaphus) 2010. gada ziemas perioda 3 ménesus ilgi.
Sniega segas biezums aplokos bija vid€ji 53 cm, vid€ja gaisa temperatiira - 5.6°C, kas
faktiski bija 0.7 gradus zemaka par normu (Meteorologijas centrs, 2010). Dabas apstakli
nodro$indja, ka staltbriezi vargja uzpemt tikai tiem izédinato baribu. Edinasanas
izméginajuma shéma noradita 1. tabula. Izméginajuma bija divas analoga vecuma
staltbriezu grupas: 1. grupa — kontrole, 2. grupa — izm&ginajuma.
1. tabula/Table 1
Staltbriezu édinasanas izméginajuma shéma
The scheme of the deer feeding trial

Raditaji Baribas devas sastavs 1 staltbriedim diena
Parameters Ration composition of one red deer per day
1. grupa — kontroles 2. grupa — izméginajuma
Group 1 - control Group 2 - trial
Dzivnieku skaits grupa / 10 10
Number of animals
Baribas Iidzekli /
Feed stuffs:
skabsiens, kg / 7 7
haylage, kg
placinati graudi, kg / 1 0.550
rolled grains, kg
rapSa rausi, kg / - 0.200
rapeseed oil cake, kg

Kontroles un izm&ginajuma grupas staltbriezus &dindja ar vienadas vértibas baribu.
Baribas devas sastavs bija sabalanséts atbilstosi gadalaikam un staltbriezu organisma
fiziologisko prasibu normativiem, lai viens dzivnieks diena varétu uzpemt 2.6 kg
sausnu, kas saturja 320.7g kopproteina. (Fletcher, 1989; Adam, 1994). Izm&ginajuma
grupas viena staltbrieza dienas baribas deva ieklava 0.2 kg rapsa rauSus. Lai kontroles
un izm&ginajuma grupas staltbriezu baribas deva saturétu vienadu sausnas, kopproteina
Un citu baribas vielu daudzumu, izm&ginajuma grupas staltbriezu baribas deva attiecigi
par 0.450 kg samazinaja placinato graudu daudzumu.
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Izméginajuma perioda rapsa rausu izmantos$anas efektivitati staltbriezu €dinasana
izverteja ekologiska un ekonomiska aspekta. Raps$a rausu saturo$as baribas devas
ekonomiskas efektivitates novertéSanai izméginajuma perioda beigas noteica
muskulaudu, kaulaudu, taukaudu ipatsvaru kontroles un izm&ginajuma grupas
staltbriezu liemeni, noteic baribas pateripu vienam dzivniekam diena, aprékinaja
pat@rétas baribas izmaksas un iep€mumus par staltbriezu galas realizaciju.

Lai noteiktu ar rapsa rausiem &dinatu staltbriezu iesp&jamo ietekmi uz apkartgjo
vidi, analiz€ja kopproteina saturu staltbriezu méslos un aprékinaja nesagremota
kopproteina izdalito daudzumu un ta izmaksas diennaktt ar mésliem.

Baribas un méslu bioktmiskas analizes veica LLU ZI Sigra akreditéta biokimijas
zinatniska laboratorija (LATAK reg. Nr. LATAK-T-038-06-99-A) péc standarta LVS
EN ISOIIEC 17025-2005, visas analizes veic péc atbilstoSiem akreditétiem ISO
standartiem. Iegttos datus apstradaja ar Microsoft Excel datu matematiskas apstrades
metodém.

REZULTATI UN DISKUSIJA

RapSa rauSu iz€dinasanas ietekmi uz staltbriezu produktivitati izvertéja péc
muskulaudu, taukaudu un kaulaudu ipatsvara liemeni. So dalu Tpatsvars bija atskirigs
starp grupam (2.tabula).

2. tabula/Table 2
Stalbriezu liemena dalu Tpatsvars un attieciba
An average components percentage and ratio of deer carcasses

Grupa Muskulaudi,% | Taukaudi, | Kaulaudi,% Muskulaudu un
Group Muscle tissue, % Bone kaulaudu attieciba
% Adipose tissue, % Ratio mass of muscle
tissue, % and bone tissues
1. grupa — kontole/ 62.80 3.34 33.86 1.85
Group 1 - control
2. grupa — 67.23 5.66 27.11 2.48
izméginajuma /
Group 2 - trial
+/- pret kontroli / +4.43 +2.32 -6.75 +0.63
+/- to control

[zédinot rapSa rauSus saturoSu baribu staltbriezu liemeni bija par 4.43% un par
2.32% attiecigi lielaks muskulaudu un taukaudu ipatsvars, bet par 6.75% mazaks
kaulaudu ipatsvars salidzinot ar kontroles grupu. Péc datu matematiskas apstrades,
izméginajuma grupas staltbrieziem muskulaudu Tpatsvars bija butiski lielaks
(p<0.01).Lidz ar to muskulaudu un kaulaudu ipatsvaru attieciba izméginajuma grupas
staltbriezu liement bija labaka (2.48) — par 0.63 augstaka neka kontroles grupa. Tatad
rapSa rauSu izmantoSana staltbriezu baribas devu sastava sekméja staltbriezu
produktivitati, palielinaja partikai derigo daJu — muskulaudu un taukaudu daudzumu
liemeni. (2.tabula)

Izédinot staltbrieziem baribas devu ar rapSa rauSiem, bija iesp&jams samazinat
patérétas baribas daudzumu. Attiecigi arl samazindjas patérétas baribas izmaksas viena
staltbrieza €dinasanai. (3.tabula).
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3. tabula/Table 3
Baribas un kopproteina patérins un izmaksas vienam staltbriedim diennaktt
Feed and protein consumption and costs per red deer per day

1. grupa — kontole/ 2. grupa — izméginajuma/
Raditaji Group 1 - control Group 2 - trial
Parameters daudzums LVL* daudzums LVvL*
amount amount
Baribas sastava /
In feed ration:
skabsiens, kg/ 7.00 0.126 7.00 0.126
haylage, kg
placinatie graudi, kg / 1.00 0.120 0.550 0.066
rolled grain, kg
rap$a rausi, kg / - - 0.200 0.034
rapeseed oil cake, kg
Kopa / Total 8.00 0.246 7.750 0.226
% pret kontroli / 100 100 96.87 91.87
% to control
Kopproteina saturs baribas deva, g/ 320.7 0.148 320.7 0.136
Protein content to fed out feed
ration, g
% pret kontroli / 100 100 100 91.89
% to control

*Barbas lidzeklu cenas ir aprékinatas péc LR CSP un LLKC cenu apkopojuma par 2009. gadu.

Baribas patérin$ vienam izméginajuma grupas staltbriedim diena bija 7.750 kg, t.i.
par 0.250 kg vai par 3.2% mazaks neka baribas patérins kontroles grupas staltbriedim
diennaktt.

Patérctas baribas izmaksas izméginajuma perioda vienam izméginajuma grupas
staltbriedim iz&dinot rapSa rauSus bija par 8.13% zemakas neka baribas patérina
izmaksas kontroles grupa. Patérétas baribas izmaksu starpibu noteica kopproteina
daudzuma un izmaksu atskiriba placinatos graudos un rapsa rausos.

Iz&dinata bariba esoSa kopproteina sagremojamibas un izmantojamibas Iimeni
dzivnieku gremoSanas sist€éma bitiski raksturo ari nesagremota un neizmantota
kopproteina daudzums izdalitajos méslos (Ositis, 2004).

Ar mésliem izdalitais nesagremotais kopproteins, kopslapeklis un fosfors ir
galvenie lauksaimniecibas dzivnieku raditie apkartéjas vides kimiskie piesarnota;ji
(Nahm, 2004, Patterson,1998). Atgremotajdzivnieki, taja skaita staltbriezi, fosforu
galvenokart izdala no organisma ar urinu (Aron A. Bondi, 1992).

Iz&dinot rapsSa rausus, izméginajuma grupas staltbriezu organisma ziemas perioda
tika izmantots 75.23% no bariba esosa kopproteina daudzuma, t.i. par 4.38% vairak
neka izmantotais kopproteina daudzums no kontroles grupas baribas sastava (4.tabula).
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4. tabula/Table 4
Kopproteina daudzums staltbrieZzu bariba un méslos un ta izmaksas
(vienam briedim diennakti)
Crude protein amount and expenses in red deer feed and manure
(for one deer per day)

1. grupa — 2. grupa— +/- pret kontroli
B kontole izméginajuma +/- to control
Raditaji / Parameters Groupl- | Group2-trial
control
Kopproteins uznemts ar baribas sausnu, g / 320.7 320.7 -
Crude protein taken up by dry matter, g
Izdalito méslu daudzums diennakti, sausna 650.0 650.0 -
g / Excreten amount of manure per day,
dry matter g
Kopproteina saturs izdalito méslu 93.47 79.43 -14.04
daudzuma, g / Crude protein content in the
excreted manure, ¢
% pret kontroles grupu / % to control 100 84.98 - 15.02
group
Organisma izmantotais kopproteina 227.23 241.27 +14.04
daudzums, g / Utilized crude protein, g
% pret kontroles grupu / % to control 100 106.18 +6.18
group
Izmantota kopproteina daudzums 70.85 75.23 +4.38
organisma no uznpemta, % / Utilized crude
protein from taken up in organism, %
Uznemta kopproteina izmaksas, LVL / 0.148 0.136 - 0.012
Expenses of taken up crude protein, LVL
Izdalita kopproteina izmaksas, LVL / 0.043 0.034 - 0.009
Expenses of excreted crude protein, LVL
Izdalita kopproteina izmaksas % pret 100 79.07 - 20.30
kontroli / Expenses of excreted crude
protein to control, %

Sie dati norada, ka, izmantojot staltbriezu édinasana raps$a rausus, kopproteina un
kopslapekla sagremojamiba un izmantojamiba bija salidzinoSi augstaka Iimeni neka
kontroles grupa. Rezultata samazindjas vides piesarnojums ar staltbriezu ekskreteto
kopproteina un kopslapekla daudzumu. Izméginajuma grupas staltbriezi apkartéja vide
ar mésliem izdalija par 15.02% mazak nesagremoto kopproteinu neka kontroles grupas
staltbriezi, t.i. samazinajas apkartgjas vides piesarpojums.

Nesagremotais un no organisma ar mésliem izdalitais kopproteins kimiski un
bakteriologiski noardoties no vienas puses ir apkartgjas vides piesarnotajs, bet no otras
puses tas rada ekonomiskus zaud&jumus, nepilnvértigas baribas izmantojamibas dg].
Vertejot naudas izteiksmé, izédinot staltbrieziem rapSa rauSus, nesagremota un izdalita
kopproteina izmaksas samazinajas par 20.30% salidzinot ar kontroles grupu (4.tabula).
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5. tabula/Table 5
Vides piesarpotaja — staltbrieZu nesagremota kopproteina izmaksas

(vidéji uz 100 brieziem diennakti)

Environmet pollution — deer undigested crude protein expenses

(in average for 100 deer per day)

Radaji Lopa [ 2 gupa [ pret
Parameters ontole izméginajuma kontroli
Group 1 - control | Group 2 - trial | +/-to control
Patérétas baribas izmaksas, LVL / The 24.60 22.60 -2.00
utilised feed costs, LVL
Nesagremota kopproteina izmaksas, 4.30 3.40 - 0.90
LVL / The undigested crude protein
costs, LVL
Nesagremota kopproteina izmaksu 17.48 -2.44
Ipatsvars no kop€jam patérétas baribas
izmaksam, % / The undigested crude
protein expenses from total utilized
feed expenses,%

Izmantojot staltbriezu €dinasana rapsa rausus, samazinajas kop€jas baribas patérina
izmaksas par 8.13% (3.tabula) un ekonomiski efektivak tika izmantots bariba, taja
skaita rapSa rauSos, esoSais kopproteins, nesagremota un ar méesliem izdalita
kopproteina izmaksas izméginajuma grupa bija par 0.90LVL zemakas neka kontroles
grupa, t.i. bariba eso8a kopproteina zudumi samazinajas par 2.44% rékinot no kop&jam
patérétas baribas izmaksam un vienlaicigi samazinajas apkartéjas vides piesarnojums

(5.tabula).

SECINAJUMI

1. Izméginajuma apstaklos izvertéja rapSa rauSu izmantoSanas ekonomisko un
ckologisko efektivitati staltbriezu (Cervus elaphus) &dinasana ziemas perioda,
ieklaujot 0.2 kg lielu rapSa rausu devu vienam staltbriedim diena. Salidzinot ar

kontroles grupu:

e palielinajas muskulaudu ipatsvars staltbriezu liemeni par 4.43%;

e samazindjas patérétas baribas daudzums un izmaksas attiecigi par 3.2% par

8.13%;

e palielinajas organisma izmantotais kopproteina daudzums par 6.18%;
e samazindjas apkartgas vides piesarnojums ar ekskretétajos meslos esosa

nesagremota kopproteina daudzumu diennakti par 15.02%;

e samazindjas izdalita nesagremota kopproteina izmaksas par 20.30%.
2. Rapsa rauSu izédinaSana staltbrieziem palielina dzivnieku produktivitati — partikai

derigo daJu — muskulaudu un taukaudu daudzumu liement un samazina apkartéja
vidé izdalita nesagremota kopproteina daudzumu.
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ABSTRACT

The widespread non-spore forming gram-positive bacteria Listeria monocytogenes
(LM) is a food pathogen bacteria and the causative agent of listeriosis. Outbreaks of
listeriosis have been associated with milk, cheese, vegetables and meat products. The
aim of study was to determine water activity (aw) and pH values in meat products —
sausages, smoked meat and cold smoked sausages, as a risk factor of L. monocytogenes
growing or survival. Completely were examined 110 samples, acquired in Latvia shops.
ay and pH was measured instrumentally at the Food and Environmental Hygiene
institute (Faculty of Veterinary medicine) of the Latvia University of Agriculture.
Except cold smoked sausages, all meat products had a,>0.92 and 5.75<pH<6.20 values,
supporting the eventual risk of L. monocytogenes growing.

KEY WORDS: meat products, L. monocytogenes, risk, water activity, pH.

IEVADS

Termiski apstradatiem, lietoSanai gataviem galas produktiem mikrobiologiskas
bistamibas Eiropas Savieniba speka esosa likumdosana nav deklarétas. Sadu ,,nevéribu”
attaisno produkta sagatavoSanas tehnologiskaja procesa sasniegta temperatiira, kas
inaktivé varbiitéjas partikas infekciju ierosinatajas baktérijas, ka ari talakie gatavas
produkcijas uzglabasanas apstakli — relativi zema, baktériju augSanai nepiemérota
temperatiira. LietoSanas €rtumam daudzi galas produkti tiek papildus sagriezti gabalos
vai $k€I€s un $aja procesa var tikt mikrobiologiski kontaminéti no griesanas iekartu un
instrumentu virsmam, galvenokart, ar persistéjoSo baktériju, tadam ka Listeria spp.
celmiem, uzturot risku saslimt ar listeriozi.

Listerijas ir plasi sastopamas daba - tdeni, augsné, uz darzepiem. Tas ir loti
noturigas, apkarteja videé var saglabaties Iidz 7 gadiem (Brooks et al., 1998). Varot un
pasteriz&jot iet boja 3 mintsu laika. Spg&j augt 4.0°C temperatiira galas produktos
(Lunde n et al., 2003), bet selektivas barotnés laboratorija ar ilgu (174 h) lag fazi -1.5°C
(Hudson et al., 1994), iztur sasald€sanu, tade] to sauc par ledusskapja bakteriju. (Lag
faze = laiks, kura Stina piemérojas videi un sak daliSanos.)

Listerioze ir atipiska partikas infekcija un tas izraisitajs ir Listeria monocytogenes —
viena no sistematika ieklautajam 6 sugam (Vazquez-Boland et al., 2001). Pedgjo gadu
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desmitu epidemiologiskie pétjjumi rada, ka galvenais inficé$anas cel§ cilvékiem ir
alimentarais (Thevenot et al., 2005) - lietojot uztura tehnologiski nepareizi sagatavotus
vai nepareizi uzglabatus partikas produktus. Eiropa ta ir saméra reta slimiba, starp 1
miljons iedzivotaju registré vidéji 2 - 7 saslimSanas gadijumus. Listeriozei starp citam
partikas infekcijam ir saméra augsta mirstiba, vidgji 30 - 40%. Viens no apjomigakiem
saslim$anas gadijumiem péc galas produktu lietoSanas registréts 2008. gada augusta
Kanada, kad no 57 saslimusajiem nomira 22 (38.6%) (Gilmour et al., 2010). Viena no
pirmajam pasaulé Amerikas Savienotas Valstis ir noteikusas 0 kontaminacijas Itmeni ar
L. monocytogenes lietoSanai gataviem galas produktiem (Shank et al., 1996). Latvija
registrétie listeriozes gadijumi zinami p&c valsts agentiiras Latvijas infektologijas centrs
(Latvia Infectology Centre, LIC) publicétajiem datiem un apkopoti 1. attéla.

20
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(1..V)
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1.att€ls. Latvija registrétie humanas listeriozes gadijumi (n) 2002. — 2010. gg
Figure 1. The approved cases (n) of human listeriosis in Latvia, yy 2002 — 2010
(Data source: LIC http://www.lic.gov.Iv/index.php?p=1327&pp=10756&lang=258)

Kontaminacijas Itmenis 0 nenozimé, ka produktd nav dzivotsp&jigu listeriju.
Nosakot L. monocytogenes skaitu 1 grama produkta ar koloniju skaitiSanas metodi,
iegtist raditaju — kolonijas veidojo§as vienibas 1 grama produkta (kvv g™), kuram ir
vertiba, ja parbaudama produkta grama reali ir vairak par 100 uz barotnes plates augt
sp&jigam Stunam (Augustinm, Carlier, 2000).

Sodien partikas mikrobiologiska riska p&tfjumi sak padzilinat izpratni par bakteriju
un t.sk. L. monocytogenes augsanas ipatnibam dazados produktos. Modificgjot vides
apstaklus, pétjjumi notiek individualu $tnu limeni (Augustin, Guillier, 2006), kas tiek
salidzinati ar populacijas augSanas parametriem — ar iesp&jamo variaciju lidz 60%. J.C.
Augustin un L. Guillier (2006) izdala 18 dazadus augSanas parametrus, kuri ar klasteru
analizi sagrupéti galvenajos 4: temperatiira, aw, pH un produkta sastavs un struktira.

Jeédzienu didens aktivitate (a, , anglu val. - water activity) pirmo reizi saka lietot
australieSu zinatnieks W.J. Skots (Scott, 1953), lai raksturotu mikroorganismiem
izmantoSanai pieejama tdens stavokli partikas produktos un pieraditu mikroorganismu
augSanas atkaribu no §1 stavokla. P&c fizikalas butibas fidens aktivitate ir attieciba starp
produkta esosa tdens brivas, parcialas dalas spiedienu p un teorétiski iesp&jamo
piesatinata tvaika spiedienu po.

aw skaitliski ir robezas no 0.00 Iidz 1.00 un ir noteikts ka mikrobiologisko
bistamibu raksturojoSs parametrs daudziem partikas produktiem un, ka augSanu
limit€josais raditajs daudzam mikroorganismu grupam.

L. monocytogenes augSanai nepiecieSama a, vertiba partikas produkta ir >0.92
(Augustin, Carlier, 2000). Augstak pieminé&ta formula ir tuvinats aprékins, kas pilniba
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apmierina prakses vajadzibas. Dzilaka jédziena teor&tiska izpratne balstas uz
termodinamisko un fizikali — kimisko sistémas analizi (Van den Berg and Bruin, 1981).

Tiek uzskatits, ka L. monocytogenes augSana optimala sastava barotné nenotiek, ja
pH vértiba ir < 4.4 (George, Levett, 1990; Degenhardt, Sant’Anna, 2007).

Lai gan svarigako mikroorganismu augSanas faktoru — @idens aktivitates un pH
merfjumi partikas produktiem ar Sodienas iericem un augstu precizitati izdarami dazu
mindsu laika, to izmantoSana raksturiga, galvenokart, p€tniecisko mérku sasniegSanai.
Lai ieinteresétu Latvijas partikas uzraudzibas iestades un razotajus atra un praktiski
viegli izpildama partikas produktu mikrobiologiska riska novértéSanas metodg€, par
aprakstta petfjuma merki kluva a,, un pH mérfjumi Sk&l€s sagrieztiem galas produktiem
un to L. monocytogenes riska novertgjums.

MATERIALS UN METODIKA

Pétijums veikts LLU VMF Partikas un vides higi€nas institiita 2010. gada maija —
julija meéneSos. Partikas tirdzniecibas vietas iegadatiem 110, sagrieztiem Sk€I€s
(gabalos) un iesainotiem galas produktiem instrumentali izmérija a, un pH. Udens
aktivitati noteica ar elektronisku mériSanas ierici ,,PawKit” (DECAGON, ASV), ko
parbaudija un kalibréja, izmantojot koncentrétu (6.0 mol) NaCl Skidumu. Ierices
garantéta merjjuma precizitate bija £ 0.02 a,, merjuma ilgums 5 mindtes. pH
mérfjumus veica ar Testo 205 pH-metru, kas aprikots ar automatisku temperatiiras
kompensacijas funkciju (razotajs TESTO AG, Vacija). lerices kalibraciju un
verifikaciju veica péc 2-punktu kalibrésanas metodes izmantojot pH 4.01 un 7.00
standarta Skidumus. Meérfjumu precizitate = 0.01 pH, indikacijas stabilizacija ~60
sekundes. Riska noveértéSanai izmantota jautajumu - punktu matrica, kuras
modifikacijas tiek pielietotas produktu razoSanas kvalitates vadibas standartu shémas
(LVS EN ISO 22000:2005, 2006), kas redzama 1. tabula.
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1.tabula/Table 1
L. monocytogenes riska novertejuma Kriteriji, to Il'meni un noveértéjuma punkti
The kvalitative and kvantitative assessment of L. monocytogenes risk parameters

Kritériju kvantitativais (punkti) un kvalitativais
e vertéjums
Kriteriji Kvantitative (points) andkaaIitative values of LM
Parameters .
Risk parameters
(1p) (2p) (3p)
a) varbutiba, ka produkta ir LM zema vidgja augsta
possibility of LM contamination low middle high
b) augSanas atkariba no temperatiiras neuztur uztur optimala
growth depending of temperature not support support optimal
c) aw ietekme uz LM augSanu neuztur uztur optimala
effect of aw not support support optimal
d) pH ietekme uz LM augsanu neaug iesp&jams optimala
effect of pH no growth  |growth/no growth optimal
e) produkta sastava ietekme nomac neietekmé veicina
effect of structure suppressed neitral support
f) fona mikrofloras ietekme nomac neietekmé veicina
effect of common bacteria suppressed neitral support
g) relativais uzglabasanas laiks 1ss vidgjs parsniedz lag
shelf storing time short medium exceed lag

Atkariba no kritériju (a — g) kvalitativa novertéjuma, matrica tiek ierakstita punktu
vertiba. Konkrétaja modell minimala iesp&jama punktu summa ir 7, bet maksimala — 21.
Ja noveértejums ir 14 punkti un vairak, vert€jamais produkts tiek ieklauts paaugstinata
riska produktu grupa ka potencials L. monocytogenes kontaminants. Ja kaut viena
krit€rija novertéjums ir 1 punkts, neatkarigi no punktu kopsummas, produkts tiek
ieklauts zema riska grupa — L. monocytogenes dross produkts. Riska matrica ietver to
kritériju skaitu, kas ir nozimigi analiz€tajam riska uzturétajam — $aja gadijuma butiskus
parametrus, kas nepiecieSami L. monocytogenes izdzivosanai un augSanai lietoSanai
gatavos galas produktos.

REZULTATI UN DISKUSIJA

Skeles vai gabalos sagrieztajam varitajam desam un karsta kipinajuma galas
produktiem sekundarais piesarnojums ar L. monocytogenes no grieSanas iekartu
virsmam un instrumentiem ir salidzinoSi bistamaks neka sakotngjais izejvielas.
Sagriezta iesainota produkta uzglabasana temperatira < 6 °C dod augSanas
prieksrocibas tieSi L. monocytogenes (Lunde'n et al., 2003). Gadijumos, kad produkta
aw >0.92 un pH 5.0 — 6.5 intervala, bet uzglabasanas temperatiira bremze saprofito un
pienskabo baktériju augSanu, L. monocytogenes iesp&jamais augSanas temps galas
produktos, ar plasu metodi nosakamo skaitu palielinot par 1 lg, ir aptuveni 500 h
(Augustin et al., 2005). Iepakoto, termiski apstradato un Sk€les sagriezto galas produktu,
ka arT auksta kiipinajuma produktu LM riska novértéjuma rezultati redzami 2. tabula.
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2.tabula/Table 2
Listeria monocytogenes riska vértibas Skélés sagrieztiem, iesainotiem galas
produktiem
The values of Listeria monocytogenes risk in sliced and packed meat products

@ z 8 o| & } g
. . n D o O —
Riska Vertejl'lma 9 % 8 § < 5 . é > 3 ) 3
parametri 83 2 3 DE = gl £ S
Risk assessment o 2 02 =i g S| g ED ==
<t 9 =S~ S w5 5 o » o »n
parameters = % 32 22 Z85| E=2 & E2
> M £ & Yo |EEE| 208 | 20
X* [p*™]| X [ p]| X pl X | p X p X
Varbutiba al 1 |3 13| 1|3|2]3]|1]3]1
Possibility
- 0
Temperatira, °C | | g0 | 5 | 60| 2|60]| 2|60 2] 60] 2] 60
Temperature
Ay c|095(| 3 1095|3094 2 1|(3(082] 11092
pH d|[612] 3 |585| 3605 3 [6.3| 3 |472| 1 |5.75
Sastavs e n 2 " 2 + 2 + 2 - 1 -
Structure
Pmb?(’t?l’“ flnav | 2 [nav| 2| nav| 2 [nav| 2 ir 1 ir
Probiotics
Dienas g|<30| 2 |<20|2|<30| 2 |<20] 1 |>30| 1 |>30
Storing days

Punkti

. 17 17 16 16 10 13
Summary points

* X — mean value; ** p — points

Varbiitiba, ka produkts sagrieSanas laika tiks kontaminéts ar L. monocytogenes,
pienemta ka 1.0 (neizbégama) visam produktu grupam, jo bistamiba var realiz&ties tikai
tad, ja tas ierosinatajs piedalds. Ari uzglabasanas temperatiira 6 °C bija vienada visam
produktu grupam, lidz ar to a kritérija nozime dod 3 punktus, bet b kritérija nozime LM
riska uzturésana novértéta ar 2 punktiem.

Udens aktivitate (aw) un pH (¢ un d kritériji) butiski neat3kiras starp termiski
apstradato produktu grupam un to vertibas ir optimalas L. monocytogenes augSanai,
sanemot 3 punktus riska novert§juma. Fermentéto desu un fermentétas galas produktu
aw un pH mérfjjumi batiski atS8kiras gan savstarp&ji (p<0.01), gan no termiski
apstradatajiem produktiem (p<0.001). Ferment&tas desas abos gadijumos atbilst zema
riska noveértéjumam (1 punkts), bet auksta kiipinajuma galas produktu ¢ un d kritériji
noverteti ka videji riskanti (2 punkti).

Sastava un probiotiku nozime karstas apstrades produktiem nav pilniba
novertéjama, tapec riska faktoru varbiit€jai ietekmei 2 punkti. Riipnieciska razojuma
auksta kiipinajuma (fermentétas) desas obligati satur probiotiku piedevas, kas nomac
citus mikroorganismus un nodro$ina zemu partikas infekciju risku (1 punkts).

Produkta razotaja pieskirtais uzglabasanas ilgums ir javerté atkariba no pargjiem
kriterijiem. Ja produktam kada no iepriek$€jiem kriterijiem ir 1 punkta veértgjums,
uzglabasanas termina kritérijam nav lielas nozimes riska uzturéSana. Pretéja gadijuma
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nevar izslégt L. monocytogenes skaita palielinasanos lidz kritiskajam limenim — 2 Ig kvv
g?, iespeju raksturojot ar lag fazes vértibu, kas, piemérojot J.C. Augustin et al. (2005)
petijumus, varétu biit ~20 dienas. Lidz ar to varito desu, puszavéto desu un karsta
kiipinajuma galas produktu grupam uzglabasanas ilguma risks novertets ar 2 punktiem,
bet vistas galas produktiem (uzglabasanas termins mazaks par 20 dienam) un auksta
kiipinajuma produktiem ar 1 punktu.

Riska punktu summa 14 ir kritiska robeza, lai produktu ieklautu riska grupa un
rupigi izstradatu priekSnosacTjumu pasakumus visa produkta tapSanas procesa.
Neatkarigi no punktu summas, ja kaut viens kritérijs novertéts ka L. monocytogenes
augSanu kavegjoss, produkts nebiitu ieklaujams LM riska grupa.

SECINAJUMI

Termiski apstradato Sk€l€s sagriezto, iesainoto galas produktu tidens aktivitates un
pH vertibas ir optimalas L. monocytogenes augSanai un skaita palielinasanai iesp&jamas
kontaminacijas gadijuma, kas uztur vienas no partikas infekcijas slimibam — listeriozes
risku.

Auksta kiipinajuma (ferment€to) desu un galas produktu tidens aktivitates un pH
vertibas neuztur L. monocytogenes augSanu, kas atlauj So galas produkta veidu ieklaut
listeriozes zema riska grupa.

Jautajumu — punktu matrica var€tu tikt izmantota ne tikai listeriozes ierosinataja
riska noverteésanai Sk€l€s sagrieztiem, lietoSanai gataviem galas produktiem, bet ar citu
partikas infekciju izraisitaju riska apzinasanai un produktu razoSanas kvalitates vadiba.
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ABSTRACT

The aim of the study was to find out the ovary activity in cattle with and without
retained fetal membranes. Sixty cows of different age of Latvian black-and-white breed
from two Joint Stock Companies were used in the present research. The animals were
divided into two groups: control group (cows without retained fetal membranes -
NRFM) of 15 cows and 45 cows with retained fetal membranes (RFM). Research was
performed from September 2007 to January 2009. The level of progesterone in blood
serum and rectal ultrasonography were used to establish the ovary activity in cows. The
serum progesterone concentration was analyzed every two days for six weeks. The
mean serum progesterone concentration during the first 14 days postpartum (PP) in
cows with and without RFM was under 1ng/ml. Subsequently (day 18 to 32),
progesterone concentration in cows with RFM increased from 1.24 + 0.14ng/ml to 6.43
+ 0,76ng/ml but in NRFM (day 18 to30) the progesterone increased from 0.74 +
0.11ng/ml to 3.40 = 1.15ng/ml. On day 42 PP, the progesterone level was decreased in
both groups of cows: in RFM group to 3.34 + 0.32 ng/ml, in the NRFM group to 1.97 +
0.68 ng/ml (P<0.05). When analysing the progesterone concentration in blood in
individual animals during six weeks PP, it was found out that progesterone level was
constantly low (<1ng/ml) in 32% of RFM cows and 20% of NRFM cows. The obtained
results with ultrasonograph confirmed the ovary functional condition that was
established according to the changes of the progesterone concentration in blood.

It was concluded that in cows with retained fetal membranes the progesterone level
postpartum was higher and decreased later in comparison with control group cows that
could be the reason for a delayed folliculogenesis and ovulation.

KEY WORDS: ovary, cows, ultrasonography, progesterone, retained fetal membrane.

INTRODUCTION

During the postpartum period, the uterus involution takes place and the ovary
activity is renewed. Ten days postpartum, an antral follicle is found in ovaries indicating
the beginning of a new follicular phase. In this time, the progesterone level in blood is
low. In milking cows, the ovary activity and the increase of progesterone level in blood
start a new in 18-25 days post partum (Senger, 2005).

In cows with retained fetal membranes and without retained fetal membranes the
mean progesterone level just postpartum is similar and below 1ng/ml (Bosu et al., 1984;
Chew et al., 1977). Two days later it increases and in cows with RFM reaches 3.4 + 0.3
ng/ml, and in cows without RFM 2.3 + 0.1 ng/ml (Chew et al., 1977). Kaczmarawski et
al. (2006) reported, that in cows with RFM the progesterone concentration in blood 12-
24 h postpartum is significantly higher (2,61 mmol/l) than in NRFM cows (1,59
mmol/l), and in cows with developed metritis the progesterone concentration decreases
slower. Holt et al. (2010) has found the corpus luteum in the ovaries of cows with RFM
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on the 27" day postpartum and the serum progesterone level 3.34 ng/ml, whereas in the
control group cows the increase of progesterone level (4.66 ng/ml) and the corpus
luteum are found on day 21 postpartum.

In animals with a delayed activity of ovaries, periparturient disorders such as
dystocia, retained fetal membranes, metabolic disorders and metritis are observed
(Thatcher et al., 2006). Konyves et al. (2009) report that retained fetal membranes result
in a delayed renewal of the ovary activity and an increased interval between the
parturition and the first ovulation. In cows with retained fetal membranes, bacterial
number is increased in the uterus that reduces follicular activity in the ipsilateral ovary.
Sheldon et al. (2002) in their research proved that the uterus bacterial contamination
postpartum at the same time affected folliculogenesis but did not affect the ovarian
follicle wave emergence.

Early emergence of the ovary activity postpartum indicates an optimal calving-
conception interval. Opsomer et al. (2000), Youngquist and Bierschwal (1985) report
their research results that if the progesterone level increases before the 50™ day
postpartum, then can observe a regular estrus. On the contrary, the absence of estrus
until the 50", 60™ day postpartum may prolong the calving-conception period,
consequently causing great economic losses (Zdunczyk et al., 2002; Opsomer et al.,
2000).

Domecq et al. (1997) report that the length of the dry period and body condition of
cows are very important and later can affect the postpartum process (milk fever,
retention of fetal membranes, metritis, abomasal displacement, lameness). The risk of
retained placenta is greater for cows that are underconditioned at drying off (Markusfeld
et al., 1997). On average, the dry period is 60 days. If this period is longer than 77 days,
then the risk of development of delayed ovarian activity is 2.9 times greater (Opsomer
et al., 2000).

A negative energy balance influences the formation of hypothalamic gonadotropin
releasing hormone which, in its turn, influences folliculogenesis and ovulation
(Vanholder et al., 2006; Wathes et al., 2007). The negative energy balance is connected
with irregular oestrus that increases the interval to first service and reduces conception
rates. If the cow is underconditioned, the follicular development and ovulation is
reduced (Wathes et al., 2007; Staples et al., 1990). Feeding cows additionally with
dietary fat in early postpartum period, the ovary activity and folliculogenesis is usually
stimulated (Butler 2010).

The aim of the present research was to establish the ovary activity in cows with and
without retained fetal membranes applying ultrasonography and progesterone level in
blood serum.

MATERIAL AND METHODS

Sixty cows of different age of Latvian black-and-white breed from a Joint Stock
Company “Agrofirma Térvete” herd with 650 milking cows in Dobele region, and from
“Daile Agro”, Ltd. herd with 280 milking cows in Jelgava region were used in this
research. Animal feed ratio was adequate to the standards of milking cows. On both
farms the animal keeping, care and feeding were similar. In winter, on both farms
animals were kept in the barn in tie-stalls and fed on corn, alfalfa, clover and grass crop
silage, which was prepared in plastic rolls and mixed in the feed mixer before feeding
and distributed by a feed mixer. Before silage feeding, concentrated mixed feed
(barley+wheat) with microelements, rape seed oil-cake and salt was fed. The herd of
“Agrofirma Teérvete” was also fed with beer distillery refuse together with the
concentrated mixed feed. Several times a week, hay was fed on both farms. Molasses
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was poured on the silage and hay. In summertime, cows of both farms were grazing
twenty-four hours, and at the time of milking they were fed on concentrated mixed feed
with microelements, salt and rape seed oil-cakes. On the farm of “Agrofirma Tervete”,
animals were fed with beer distillery refuse also in summertime.
Research was carried out from September 2007 to January 2009.

Cows were divided into groups according to the process of the third stage of
parturition (expulsion of fetal membranes) and applied treatment: control group where
fetal membranes were expulled within 8-12 hours (n=15) and three groups of cows with
retained fetal membranes:

1% group — cows whose fetal membranes were removed manually and cows treated

(n=15);

2" group — cows whose fetal membranes were not removed but were treated

(n=15);

3" group — cows whose fetal membranes were not removed and were not treated

(n=15).

Cows with RFM were administered antibacterial and prostaglandin F,, parenteral
and intrauterin therapy.

Blood for the progesterone level estimation was sampled 48 hours after 4, 6, 14, 16,
18, 22, 24, 26, 28, 30, 32 un 42 days postpartum. The samples were collected in 7 ml
sterile disposable vacuumteiner tubes without anticoagulant from the tail vein and were
examined in the accredited laboratory ,,Central Laboratory”, Ltd. complying with the
standard analyses requirements by Alecsis 2010 (Roche Diagnostics). Ultrasonography
of ovaries was performed 14, 18, 22, 28 un 42 days postpartum by Tringa Linear VET (
Esaote piemedical) ultrasonograph.

This diagnostic ultrasound scanner equipped with a linear-array, 7.5 MHz rectal
transducer was used to monitor follicular size, ovulation and formation and regression
corpus luteum. Ovarian follicles are fluid-filled structures surrounded by an inner layer
of granulose cells and an outer layer of thecal cells. Fluids absorb rather than reflect
ultrasound waves, it means that follicles appear as black circular structures surrounded
by echogenic ovarian tissue. Corpus luteum appears as distinctly echogenic as within
the ovarian stroma. Mostly corpus luteum appears as a solid tissue masses but may also
contain fluid filled cavities.

A comparative assessment of progesterone parameters in cows with and without
retained fetal membranes was carried out applying Microsoft Excel, performing
ANOVA: single factor dispersion analysis, as well as calculating mean arithmetic
indices. Differences were considered significant at P<0.05.

RESULTS AND DISCUSSION

The ovary activity is characterised by the changes of progesterone concentration of
ovarian steroid hormone in milk and blood. Usually, the first serious increase of the
progesterone level is observed on average around the 34™ and 37" day postpartum.
Nevertheless, due to modern dairy animal husbandry the raise of progesterone level is
observed already around the 30™ day postpartum (Opsomer et al., 2004; Wathes et al.,
2007). In cows postpartum with retained fetal membranes the progesterone level in the
blood serum is within the range from 0.10-0.60 ng/ml to 3.50ng/ml in some cases
(Opsomer et al, 1999).

In this research the mean serum progesterone concentration during the first 14 days
PP in cows with and without RFM was under 1ng/ml (Figure 1). Subsequently (day 18
to 32), progesterone concentration in cows with RFM increased from 1.24 + 0.14ng/ml
to 6.43 + 0.76ng/ml but in NRFM (day 18 to30) the progesterone increased from 0.74 +
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0.11ng/ml to 3.40 + 1.15ng/ml. The obtained results show that in cows with RFM luteal
phases are longer because the progesterone concentration in the blood serum remains
high even after the 30" day postpartum. Whereas in cows of NRFM group at this time a
decrease of progesterone concentration is observed. Mateus et al. (2002) and Opsomer
et al. (2000) in their investigations report that cows with some health problems have
prolonged luteal phases.

Next time progesterone was established on the 42™ day postpartum, the
progesterone level was decreased in both groups of cows: in REM group to 3.34 + 0.32
ng/ml, in NRFM group to 1.97 £ 0.68 ng/ml (P<0.05) (Figurel). The decrease of
progesterone level at this time indicates onset of pro-estrus and estrus phase.
Ultrasonography showed evidence that until the 14™ day ovaries were inactive — small,
with smooth surface and with 2mm large several follicles. Some cows had an antral
follicles in ovaries. On the 18" day in most of the research groups cows there were
observed one or two follicles of various sizes (5-8mm), but on the 22™ and 28" day
corpora luteum of various sizes were observed. On day 42 regression of the corpus
luteum and development of new follicles were observed. The obtained results confirm
the ovary functional condition established by the changes of progesterone concentration
in the blood serum.
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€
> 5,00 - _
c =Om= Cows With
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3 400 1 fetal
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2
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[«B)
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0,00 T T T T T T T T T T T T 1

2 4 6 14 16 18 22 24 26 28 30 32 42
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Figure 1. Progesterone levels in cows with and without retained fetal membranes
45 cows with RFM, 15 cows without RFM

Analyzing cows with RFM treated with different methods and NRFM cows,
progesterone level was low in all the groups in the following tests till the day 18 (Fig.
2). On day 22 progesterone level was increased, especially in cows with RFM whose
fetal membranes were not removed and cows treated — the second group (2.95 +
1.18ng/ml). Greater progesterone level on day 28 was observed in cows with RFM
whose fetal membranes were not removed and cows were not treated — the third group
(5.80 + 1.86ng/ml), but on day 32 in cows with RFM whose fetal membranes were
removed manually and cows treated — the first group (7.78 £ 2.30ng/ml) and the third
group (6.16 + 2.28ng/ml). At the same time in the control group of cows the
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progesterone concentration decreased. The difference was statistically significant
between cows with RFM and control group on day 22, 28 and 32 (P<0.05) (Fig. 2).

On day 42 the progesterone concentration in all cow groups decreased significantly
meaning that most of cows were coming in heat at that time (Fig. 2).
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D
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3 5 and treated
2
S 44 . .
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g 3 - fetal membranes,
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treated
1 1 =O=Cows with retained
fetal membranes,
0 T T T T T T T T T T T T

not removed
2 4 6 14 16 18 22 24 26 28 30 32 42 manully and not

Days postpartum treated

Figure 2. Progesterone levels in the control group and three separate groups of
cows with RFM

When analysing the progesterone concentration in blood in individual animals
during six weeks PP, it was found out that progesterone level was constantly low
(<Ing/ml) in 32% of RFM cows and 20% of NRFM cows (Figure 3). At the same time
ultrasonography showed small smooth ovaries. Opsomer et al. (2000), Werth et al.
(1996) and Zdunczyk et al. (2002) report in their research if the progesterone level is
consequently low during the first 50-60 days postpartum, then there is a delayed
cyclicity.
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It should be pointed out that the average dry period of cow groups involved in the
experiment did not exceed 77 days and the body condition 3.75 points (Table 1).
Nevertheless, some cows of group with RFM (4% of cases) the dry period lasted from
77 t0108 days and the body condition was 4.0 points.

Table 1

Dry period and body condition in cows with and without retained

fetal membranes

Group of cows

Average dry period, days

Average body condition,

points
Control group cows 66+4.84 3.66+0.05
Cows with retained fetal 594+3.74 3.68+0.02

membranes

CONCLUSIONS

1. In total, in cows with retained fetal membranes the progesterone level postpartum
was higher and decreased later in comparison with control group cows, that could be

the reason for a delayed folliculogenesis and ovulation.

2. During six weeks postpartum in 32% of retained fetal membranes cows and 20% of
control group cows had a low ovary functional activity (P4 < 1ng/ml)
3. In cows with retained fetal membranes in postpartum period a longer luteal phase is

observed.

4. The ovary activity estimated by the progesterone concentration in blood gives a
conception that is obtained by establishing ultrasonography.
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STUDY OF THE MILK PROTEIN GENETIC
CHARACTERIZATION IN LATVIAN DAIRY CATTLE BREEDS
POPULATIONS
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ABSTRACT

The aim of this study in Laboratory of Molecular Genetic Research of Faculty of
Agriculture in LLU was to perform an initial characterization of milk quality at the
protein level of B-casein (CSN2) alleles A1 (CSN2A1) and A2 (CSN2A2) and also at the
protein level of k-casein (CSN3) in two different Latvian cattle breeds (Latvian Brown
and Latvian Blue). A wide variation in the CSN3 allele B frequency among Latvian
Blue (LZ) and Latvian Brown (LB) breeds was found suggesting that the molecular
selection for animals carrying the allele B could impact breeding programs for dairy
production in Latvia. The genotyping of CSN2 alleles Al and A2 is of the practical
importance since the CSN2A1 associated with the liberation of B-casomorphin-7 and
other bioactive peptides with the opioid nature and cause of human non-communicable
diseases. The relatively high incidence of the CSN2 allele A2 is characterisation for the
Latvian cows breed populations and this special allele distribution could be used to
develop selection strategies to breed specialised lines of Latvian local breeds. The
results obtained are as follows: the LB breed (n=96) allele’s frequency of CSN2A1 is
0.703, the LZ breed (n=95) allele’s frequency of CSN2A1 is 0.811.

KEY WORDS: cows, k-casein, B-casein, gene polymorphism, Gene Assisted Selection
(GAS).

INTRODUCTION

Caseins are milk proteins secreted by mammary gland cells. They constitute about
78-82% of bovine milk proteins and subdivided into four main groups: aS1-casein, aS2-
casein, B-casein (CSN2), and k-casein (CSN3) (Eigel et al., 1984). These proteins and
their genetic variants have been extensively studied and reported as an important factor
associated with lactation performance, milk composition and cheese yield efficiency
(Aleandri et al., 1990). Bovine casein is encoded by a 200 kb DNA fragment located at
chromosome (Chr) 6 q31-33 (Ferretti et. al., 1990) arranged in the order of aS1, aS2, B
and k. x-CN fragment spans the 13 kb DNA sequence divided into five exons and
intervening sequences and constitutes about 25% of the casein fraction (Martin et al.,
2002). The aS1-, B-, and aS2-casein is at least 70 kb away from them (Ferretti et al.,
1990).

Kappa-casein (CSN3) has been extensively studied for its role in stabilizing the
casein micelles and its influence on the manufacturing properties of milk. For several
breeds, the genetic variability in the CSN3 locus has been reported each with a different
allelic frequency based on genetic diversity among breeds. Various allelic variants have
been described for CSN3 gene in different cattle breeds, which include alleles A, B, C,
E, F, G, H, I and Al (See review by Soria et al., 2003). Among these, variants of CSN3
alleles A and B are most commonly found and variant of CSN3 allele B is
predominantly concerned with processing properties of milk and has better
lactodynographic properties (Lin et al.,, 1992). In variant B, due to a single base
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mutation in the CSN3 locus, isoleucine substitute threonine and aspartic acid is
substituted by alanine (Pinder et al., 1991). Selection for the B allele of CSN3 gene is
integrated into cattle breeding programs in many countries and it also have should be
done in Latvia too.

Controversial and still unresolved is the role of f-casein (CSN2) genetic variants
Al and A2 on dietetic value of milk and it impact up on human health. Studies of CSN2
genetic polymorphism, which began in 1961 with works of R. Aschaffenburg (1) have a
wealth of material on the CSN2 gene, more than 10 genetic variants and their
occurrence in different breeds of cows and their possible correlation with productivity
traits. Therefore unanswered questions remain on the role of CSN2 allele Al and partly
also of CSN2 allele A2 in liberation of B-casomorphin-7 and other bioactive peptides in
the human digestive tract, and their further fate. = Many studies point to opioid nature
of B-casomorphin-7 and other peptides and the possible effects up on the central
nervous system, a certain relationship with the child sudden death syndrome,
atherosclerosis, cardiovascular disease and insulin-dependent diabetes mellitus (DM-1)
(McLachlan, 2001, Elliot et al., 1999, Teschemacher, 2003). The trustful association
between using of CSN2A1 milk and DM-1 had shown by epidemiological situation in
16 countries of the World, and had calculated correlation of that factor which is very
high ( r=0.75) (Laugesen un Elliott, 2003). The first, which championed the need to
reduce the frequency of Al variant in herds, use only sires with the A2A2 genotype,
were dairy cattle breeding organizations in New Zealand (A2 Corporation, 2009). This
company sell the special branded milk of CSN2A2 Premium Brand A2 to New Zealand,
the USA, Australia and Asia. We reserve the doubt that it is appropriate to identify
someone Al allele incidence in terms of Latvian dairy cattle populations. Milk protein
gene research is needed to obtain the information GAS program development in Latvia.

MATERIALS AND METODS

Animals were chosen at random from different dairy cattle heards in Latvia. The
material involved 191 cows. The blood was taken from the jugular vein and collected in
K3-EDTA coated sterile vaccutainers and stored at -20°C until used for DNA
extraction. DNA for the research of k-casein (CSN3) was extracted using the Fermentas
Genomic DNA Purification Kit # KO512. CSN3 alleles A and B were identified using
the PCR-RFLP (Polymerase Chain Reaction and Restriction Fragment Length
Polymorphism) method in accordance with methodology provided by Medrano and
Aguilar-Cordova (10) and Sulimova (15). DNA was extracted using the QIAGENE
DNeasy Blood@ Tissue kit (USA). The CSN2 alleles Al and A2 were identified using
the PCR-RFLP method in accordance with methodology provided by Medrano and
Sharrow (11) and McLachlan (13) with some our—modifications. DNA primers
described by McLachlan (2006) were used to PCR amplification.

RESULTS AND DISCUSSION

Milk protein genetic polymorphism was studied in Latvia raised breeds — Latvian
Brown (LB) and Latvian Blue (LZ). LB breed at the number of animals is the leading in
Latvia (150,000) but the LZ breed is one hundred times smaller but it is maintained as a
genetic resource population. The study found the extent in which the favoured alleles of
B- and k-casein are represented in both breeds.

Beta-casein. The most common is CSN2 allele A2. Unfortunately the adverse
CSN2A1 frequency of CSN2A in Latvian Brown breed population is a high level
(Tablel); in the preliminary estimation we found frequency of CSN2 allele Al 0.697,
but in the extended material the result of estimation was a little bit greater - 0.703. but
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for Latvian Blue breed population the adverse allele’s Al frequency have a much
higher level: in the preliminary estimation we found frequency of CSN2 allele Al is
0.779 (n=61), but in the extended material the result of estimation - 0.811 (n=81).

Table 1
Frequency of B-casein (CSN2) genotypes and alleles estimated in Latvian Brown
(LB) dairy cow breed population

Genotypes | Preliminary results (Smiltina,2010) Extended material
and alleles | n Frequency n Frequency
De facto HW +/- De facto | HW +/-

AlAl 13 0.394 0.486 -0.092 | 41 | 0,427 0,494 | -0,067

AlA2 | 20 0.606 0.422 +0.184 | 53 | 0,552 0,418 0,135

A2A2 0 0.000 0.092 -0.092 2 0,021 | 0,088 | -0,067

Total 33 1.000 1.000 0 96 | 1,000 1,000 -
Al 0.697 - - - 0,703 - -
A2 0.303 - - - 0,297 - -

HW — Hardy-Weinberg equilibrium

Breeding opportunities for increasing the desired allele A2 frequency of A2A2 and
A1AZ2 determine the genotype of animals available. Over the two varieties of material (n
= 191) found only 4 animals (2%) with the desired genotype A2A2. Also, heterozygous
animals appeared relatively small quantities. Over the two varieties were a total of 85
(44.5%) female animals with the genotype A1A2. The animals of the CSN2 undesired
genotype AL1Al directly off of the reproduction is not inconceivable, but if they will
have mated with the A2A2 genotype CSN2 breeding, then in the F1 generation will be
able to obtain heterozygous individuals. The CSN2A2 frequency increases it is
necessary to detect A2A2 bulls and the maximum use of breeding work. For increasing
of the frequency of CSN2A2 need to discover A2A2 bulls and the maximum use of
breeding work.

Kappa — casein. In our research of CSN3 the most common allele B have shown
( Table 2) that frequency of allele B is 0.316 for LB breed and 0.317 — for LZ breed.
Table 2
The corresponding genotypes and allele frequency’s analysis of CSN3 alleles A and
B in Latvian cow breeds

Genotypes Latvian Brown Latvian Blue
and genes Our results (Paura, 2009) | (Paura,2009) Our results
Cows, n=30 Bulls, n=19 Cows, n=30 Cows, n=71
AA 0.467 0.632 0.733 0.465
AB 0.433 0.368 0.200 0.437
BB 0.100 0 0 0.099
A 0.684 0.816 0.833 0.683
B 0.316 0.184 0.167 0.317

Planning of the 2 mutually independent gene sampling (CSN2A2 and CSN3B),
selection will also determine the effectiveness of the desired gene coincidence readable
animals. Our data sample of 108 cases, data have simultaneously on the two locus
(3.tab.). These data failed to find not one case where the animals would be homozygous
for the preferred alleles while both locus. In seven cases of the 108 possible (6.49%)
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was found in one of the preferred homozygous alleles and heterozygous - in the second
one. Since the two varieties of the desired alleles’ frequencies (CSN2A2 and CSN3B)
are in the minority, then in the genotype composition (3.tab.) only 25% of animals have
in the desired allele’s homo- or heterozygous state, which have also characterized by a
random potential of selected for breeding cows.

Table 3
The incidence of the desirable genotypes of CSN2 and CSN3 in the total sample of
LB and LZ dairy cows breeds (N=108)

The number of desired genotypes
N=108 22BB | 22AB | 12BB 12AB Total X
n 0 1 6 20 27 X
% 0 0,93 5,56 18,52 25,00 100,00

Explanations: 22BB — CSN2 A2A2, CSN3 BB;
22AB —CSN2 A2A2, CSN3 AB;
12BB — CSN2 A1A2, CSN3 BB;
12AB — CSN2 A1A2, CSN3 AB.

Favorite opportunities may be able to find the desired alleles homozygous bulls and
they are widely used in further breeding work.

CONCLUSIONS
1. The frequency of an undesirable bovine milk B-casein allele A1 (CSN2A1) has very

high in both populations of the Latvian dairy breeds: Latvian brown breed — 0.703

(n=96), Latvian Blue breed —0.811 (n=95).
2.The frequency of an undesirable bovine milk p-casein allele A1 (CSN2A1) can

reduce by the breeding activities and can create the herds and breeds populations of

the CSN2 genotype A2A2 (homozygous for desirable alleles). Critically important
is to detect A2A2 breeding bulls and use artificial insemination.

If we want also to increase milk k-casein B allele frequency at the same time, then
the task becomes more complicated, because in the tested two varieties of the breeding
material (n=108) we did not find noone animal homozygous for both the preferred
alleles’ locus (A2A2BB). Work should begin with the heterozygous animals.
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ABSTRACT

The aim of the present study was to detect yersiniae species and their prevalence on
carcasses of slaughter pigs. A total amount of 90 surface swabs of pig carcass were
collected in three slaughterhouses in Latvia. All the samples were tested with direct
plating, selective enrichment and cold enrichment according to the 1SO and NCFA
methods. Colonies, which resembled yersiniae on CIN agar plates, were confirmed with
APl 20E Kit. Y. enterocolitica strains were bio-serotyped. In total, non-pathogenic
yersiniae — Y. enterocolitica biotype 1A, Y. kristesenii and Y. fredriksenii, and
pathogenic yersinia — Y. enterocolitica bioserotype 4/0:3 species and/or bioserotypes
were isolated from pig carcasses. The prevalence of non-pathogenic and pathogenic
yersiniae on pig carcasses was 52 and 9 %, respectively. Non-pathogenic yersiniae were
isolated in all three slaughterhouses, while pathogenic Y. enterocolitica 4/0:3 in two
slaughterhouses. In total, the prevalence of yersiniae on carcasses was 56 %, 66 % and
60 % in slaughterhouses A, B and C, respectively. The prevalence of non-pathogenic
yersiniae in slaughterhouses B and C was significantly higher than in slaughterhouse A
(p<0.05). The prevalence of pathogenic yersiniae was significantly higher in
slaughterhouse A, than is slaughterhouses B and C (p<0.05).

KEY WORDS: non-pathogenic, pathogenic yersiniae, pig head, costal region.

INTRODUCTION

Yersinia genus is a member of Enterobactereaceae family, which consists from 11
non-pathogenic and 3 pathogenic species. Among the pathogenic species, Y.
pseudotuberculosis and certain bioserotypes of Y. enterocolitica may cause foodborne
yersiniosis, while non-pathogenic species are frequently isolated from ill patients and
their epidemiological significance is still unclear. Pathogenic yersiniae are transmitted
to consumers by infected food vehicles, but the case control studies show that in the
majority of yersiniosis cases pork is implicated (Ostroff et al, 1994).

A principal source of pathogenic yersiniae, especially Y. enterocolitica bioserotype
4/0:3 are pigs, which are carrying pathogen in their lymphatic tissues, especially in
palatine tonsils at the age of slaughter. Due to cross-contamination from yersiniae
positive tonsils, pathogenic Y. enterocolitica may spread to pig carcasses at the
slaughter (Fredriksson-Ahomaa et al., 2000). In contrast, non pathogenic yersinia
species are distributed in the environment and are isolated from fresh water, fish and
food samples, which can serve as a source of them to animals. Due to widespread
occurrence of these yersiniae in the environment, they can easily enter the
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slaughterhouse with slaughtered animals and spread to carcasses of pigs during
slaughtering procedures, indicating the hygiene status of certain plant (Harmon et al.,
1984). As pathogenic yersiniae — Y. enterocolitica 4/0:3 and Y. pseudotuberculosis
were isolated from pigs in previous studies in Latvia with the prevalence 35 % and 3 %,
respectively, (Terentjeva and Berzins, 2010), possible that they could spread from
tonsils and to contaminate carcasses at the slaughter .

The aim of the present study was (i) to detect yersiniae species and/or their
bioserotypes, distributed on pig carcasses and (ii) to evaluate differences in the
prevalence of non-pathogenic and pathogenic yersiniae depending on sampling site and
slaughterhouse, were samples were collected.

MATERIAL AND METHODS

A total amount of 90 surface swabs of pig carcasses were collected in three
slaughterhouses - A, B and C, located in Zemgale, Vidzeme and Latgale. Samples were
collected during July 2007 to November 2009. A total amount of 30 surface samples
from each slaughterhouse were obtained. All slaughterhouses were large scale plants
with slaughter capacity up to 50 pigs per hour. Slaughtering process included the
following operations — stunning, bleeding, scalding, flaming, evisceration, carcass
splitting, rinsing and cooling.

Carcass surface swabs were collected from pig carcasses after evisceration and
splitting, but prior to post-mortem inspection. An area of approximately 20cm? of head
and costal regions was swabbed with sterile gauze tampon (5 cm x 5 cm), moistured in
0.9% of saline, placed in sterile sample transporting bags and delivered to the laboratory
on ice within 2 h after collection. Samples were diluted with 90 ml PMB broth
(peptone-mannitol-bile salt broth) immediately after arrival to the laboratory.

Samples were tested using the direct plating, the selective enrichment and the cold
enrichment according to the 1ISO and NMKL methods. Prior to testing, swabs in PMB
and were left for one hour at 22°C for resuscitation. For the direct plating, 10ul of
suspension were streaked on CIN Agar. For the selective enrichment, 0.1ml of
suspension was transferred into ITC (Irgasan Ticarcillin Chlorate) enrichment broth
(Fluka, Switzerland) and CIN agar (Cefsulodin-lrgasan-Novobiocin agar, Yersinia
selective agar, OXOID, Basingstoke, Hampshire, UK) and incubated at 25°C for 48 h.
For the cold enrichment, samples in PMB broth were plated out onto CIN agar after
one, two and three weeks of incubation at 4°C with alkali treatment with 0.25% KOH in
case no positive isolates were obtained during the first or second weeks of cold
enrichment.

A quantity of 10ul of suspension from ITC broth after incubation, and PMB fater
cold enrichment was streaked onto CIN agar plates. CIN agar was incubated at 30°C for
48 h. CIN plates were evaluated after incubation in order to detect bacterial colonies
with yersiniae-like appearance. Presumptive colonies with a “bull eye” like appearance -
red centre and transparent surrounded margins, from CIN agar were tested for oxidase
reaction and urea hydrolysis. Differentiation of species was carried out with APl 20E
system (BioMérieux, Marcy I’Etoile, France).

Biotyping of Y.enterocolitica positive isolates was performed as follows: strains
were tested for pyrazinamidase activity, salicin, xylose, trehalose fermentation and
lipase hydrolysis as described by Wauters et al., (1987). Indole reaction was obtained
from API 20E kit. Serotyping was carried out as described by the manufacturer with
Yersinia enterocolitica O:3 antisera (Sifin, Berlin, Germany).

The Chi-square tests were used to detect differences in the prevalence of non-
pathogenic and pathogenic yersiniae on pig carcasses in different slaughterhouses.
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RESULTS AND DISCUSSION

Both non-pathogenic and pathogenic yersiniae were isolated from slaughtered pig
carcasses. From the isolated species or/and their bioserotypes Y. enterocolitica biotype
1A, Y. kristensenii and Y. fredriksenii belonged to non-pathogenic, while Y.
enterocolitica 4/0:3 to pathogenic yersiniae (Figure 1).

13% 2% 14%

Y. enterocolitica 1A B Y. kristensenii OY. frederiksenii

E Y. enterocolitica 4/0:3 @

1. att€ls. Jersiniju sugu izplatiba ciiku liemenos
Figure 1. The prevalence of yersiniae on pig carcasses

Y. enterocolitica 1A was the most frequently isolated from yersiniae species,
whereas Y. frederiksenii was isolated less frequently. In total, the percentage of isolated
non-pathogenic species were significantly higher than percentage of pathogenic Y.
enterocolitica 4/0:3 on pig carcasses.

Pig heads and costal region of the carcasses were found to be contaminated with
Yersinia spp., there the highest prevalence of yersiniae were observed on pig head,
while the lowest on costal region (Table 1).

1.tabula/Table 1
Nepatogeno un patogéno jersiniju sastopamiba cuku liemenos
The prevalence of non-pathogenic and pathogenic yersiniae on pig carcasses

Pozitivo paraugu skaits (%)
Paraugu o 0
Parauga skaits No. of positive samples (%)
nonemsanas vieta No. of Nepatogenas jersinijas Patogenas jersinijas
Sampling site : Non-pathogenic Pathogenic yersiniae
samples I
yersiniae
Galvas regions 45 25 (56) 5(11)
Head region
Ribu regions 45 22 (46) 3(7)
Costal region
Kopa/ Total 90 47 (52)* 8 (9)

* the prevalence of non-pathogenic yersiniae was significantly higher than the prevalence of pathogenic
yersiniae (p<0.05)

In total, the prevalence of non-pathogenic yersiniae on pig carcasses was
significantly higher than pathogenic yersiniae (p<0.05). However, we did not find
significant differences in the prevalence of non-pathogenic and pathogenic yersiniae on
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pig head and costal regions (p<0.05). The prevalence of non-pathogenic and pathogenic
yersiniae on pig heads varied depending on slaughterhouse, where samples were
collected. Non-pathogenic yersiniae were observed in all three slaughterhouses, while
pathogenic only in slaughterhouses A and B. The highest prevalence of non-pathogenic
yersiniae was found in slaughterhouse C, but the lowest — in slaughterhouse B, 66% and
33% of positive cases, respectively (Figure 3). The highest prevalence of pathogenic
yersiniae were observed in slaughterhouse A, but the lowest in slaughterhouse C, 27%
and 0% of positive cases, accordingly.
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2.attels. Jersiniju sastopamiba ciiku galvas dazadas kautuves
Figure 2. The prevalence of yersiniae in pig heads in different slaughterhouses

The prevalence of non-pathogenic yersiniae was significantly higher in
slaughterhouse C, than in slaughterhouses A and B (p<0.05). In spite, the prevalence of
pathogenic yersiniae, was significantly higher in slaughterhouse A, than in
slaughterhouses B and C (p<0.05).

The prevalence of non-pathogenic and pathogenic yersiniae, isolated from costal
region differed from slaughterhouse where samples were collected. Non-pathogenic
yersiniae were observed in all three slaughterhouses, while pathogenic only in
slaughterhouse A. The highest prevalence of non-pathogenic yersiniae was found in
slaughterhouse B, but the lowest in the slaughterhouse A — 33% and 53%, respectively
(Figure 3).
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Figure 3. The prevalence of yersiniae in costal region in different slaughterhouses
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In total, the prevalence of non-pathogenic yersiniae in slaughterhouses B and C was
significantly higher than in slaughterhouse A (p<0.05). In contrast, the prevalence of
pathogenic yersiniae was significantly higher in slaughterhouse A, than in
slaughterhouses B and C (p<0.05).

The isolation of non-pathogenic and pathogenic Yersinia species from the pig
carcasses was in agreement with previous studies (Harmon et al., 1984, Fredriksson-
Ahomaa et al., 2000, Bonardi et al., 2007, Laukkanen et al., 2009). However, the
prevalence of non-pathogenic yersiniae in our study was higher than 1% of positive
samples reported by Bonardi et al., 2007 and the prevalence of Y. enterocolitica 4/0:3
was higher than 0% and 6% of contaminated carcass reported by Bonardi et al., 2003
and Fredriksson-Ahomaa et al., 2000. These data indicate that yersiniae are
widespreaded on pig carcasses in large scale slaughterhouses in Latvia, but serious
concerns should be taken due to distribution of pathogenic yersiniae on them. As pigs
are known to be the carriers of pathogenic yersiniae, especially Y. enterocolitica 4/0:3
in Latvia (Terentjeva, Bérzins, 2010), the finding of same bioserotypes both in pig
tonsils and pig carcasses, indicate that the source of this pathogen on pig carcasses of
was pig tonsils.

CONCLUSIONS

1. Non-pathogenic yersiniae were the most widely isolated in our study, indicating that
carcasses were mainly contaminated from the outside environment or during
processing due to insufficient hygiene procedures in the slaughterhouse.

2. High rates of isolation of Y. enterocolitica 4/0:3 from carcasses maybe due to tonsil
tissues, which partially may remain on pig heads after splitting and remain
surrounded tissues, because they often are carrying pathogen.

3. Finding of the same Y. enterocolitica bioserotypes 4/0:3 both in pig tonsils and pig
carcasses, indicates that carcass became contaminated from pig tonsils.
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ABSTRACT

No standard dosage of warfarin will work for all people or even for the same person in
all situations. Dosing of this medication must be individualized.

The purpose was to investigate mechanisms of warfarin — drug interactions, identify
possible warfarin interactions in the hospital drug prescribing for cardiologic patients.

In this study patients from cardiological department of the hospital were included who
received warfarin therapy from May 2008 to September 2008.

A total of 100 patients (60 male, 40 female) met the study inclusion criteria. The mean
age was 69 years. Patients received warfarin treatment for the following indications:
atrial fibrillation (43 patients), tachyarrytmia (29 patients), prosthetic valve (7 patients),
dilated cardiomyopathy (21 patients).

Concomitant other drugs were analysed known either to prolong the prothrombin time
or INR or to interact with warfarin. It is recommended that for patients who received
combinations of warfarin with other drugs such as amiodarone ( 25%), anti-inflamatory
drugs (aspirin (4%)), statins (13%), proton pump inhibitor (omeprazole (4%)) the daily
warfarin dose is reduced to avoid increased bleeding risk.

CONCLUSIONS
* Risk of warfarin — drug interactions were found for combined use with
amiodarone, digoxin, statins, spironolactone, aspirin, omeprazole, thyroid
hormones and antithyroid drugs.
« Physician and clinical pharmacist collaboration is important to recognize,

analyze and manage potential warfarin — drug interactions during
hospitalizations and if necessary prescribe other medications or adjust dose of
warfarin.

KEY WORDS: warfarin, drug-drug interactions, anticoagulation, dose.

INTRODUCTION

The number of elderly patients who are eligible to receive warfarin is steadily
expanding, in part because of the increasing prevalence of atrial fibrillation. Both the
risk of stroke in patients with atrial fibrillation and the risk of mortality in patients who
experience a stroke increase with age. Warfarin therapy reduces the risk of stroke in
patients with atrial fibrillation by 68%. It is highly effective for the treatment and
prevention of venous and arterial thrombosis [10]. Synthetic coumarin derivate exerts
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its anticoagulant effect by inhibiting the cyclic interconversion of vitamin K and thereby
impeding the production of clotting factors in the liver [6]. Because of substantial
interpatient differences in sensitivity to warfarin, numerous variables that can alter the
response to therapy with time, and the potential risk for major hemorrhage, a systematic
approach to therapeutic drug monitoring must be carried out for every patient who has
anticoagulant therapy [1, 2]. Warfarin — drug interactions are often encountered in the
care of elderly potentially causing hospital admission and death. These interactions can
be divided into pharmacokinetic and pharmacodynamic effects. Pharmacokinetic
mechanisms of drug interaction with warfarin are mainly enzyme induction, enzyme
inhibition, and reduced plasma protein binding. Pharmacidynamic mechanisms for
interactions with oral anticoagulant are synergism (impaired hemostasis, reduced
clotting factor synthesis), competitive antagonism (vitamin K), and an altered
physiologic control loop for vitamin K (hereditary resistance to oral anticoagulants).
The most serious interactions with warfarin are those that increase the anticoagulant
effect and the risk of bleeding [3, 4]. By using the lowest possible required dose of
warfarin, the physician can minimize the risk of bleeding while providing the benefits
of anticoagulation.

Warfarin combine 3 unfavorable properties which make them prone to potentially
life threating drug - drug intearctions: high plasma protein binding, cytochrome P450
dependent metabolism and narrow therapeutic range [6, 5, 7, 11]. It is important to pay
attention when combinative therapy is appropriate.

THE AIM was to investigate mechanisms of warfarin — drug interactions, identify
possible warfarin interactions in the hospital drug prescribing, define the effects of
interactions on the warfarin maintenance dose for cardiologic elderly patients with an
international normalized ratio target between 2.0 and 3.0.

MATERIALS AND METHODS

In this study patients (age >65) from cardiologic department of the hospital were
included who received warfarin concomitant with other drugs at the time from May
2008 to September 2008. In the questionnaire such facts from patient’s medical history
as gender, age, indication for oral anticoagulant therapy, presence of other medical
diagnoses, used drugs, values of International Normalized Ratio (INR) and dates of
testing were summarized.

The warfarin dose was adjusted as necessary to maintain a therapeutic INR, which
was defined in the majority of patients as an INR of 2 to 3. In a small subset of patients
the INR was maintained between the ranges of 2.5 to 3.5. and 1.5 to 2.5 for valvular
replacement and dilated cardiomyopathy indications, respectively.

In statistical analysis comparisons of mean maximum percentage reductions in the
warfarin dose observed during therapy of drugs which potentiate the anticoagulant
effect of warfarin were performed using the Student’s t test. The level of statistical
significance was defined as a p value <0.05; data are expressed as mean + SD.

RESULTS

A total of 100 patients (60 male, 40 female) met the study inclusion criteria. The
mean age was 71 + 6 years. Patients received warfarin treatment for the following
indications: atrial fibrillation (n=43), tachyarrytmia (n=29), prosthetic valve (n=7),
dilated cardiomyopathy (n=21).

Concomitant other drugs were analysed known either to prolong the prothrombin
time or INR or to interact with warfarin. It is recommended that for patients who
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received combinations of warfarin with other drugs such as amiodarone (25%), anti-
inflamatory drugs (aspirin (4%)), statins (13%), proton pump inhibitor (omeprazole
(4%)) the daily warfarin dose is reduced to avoid increased bleeding risk (Figure 1). In
this study these combinations were found to be associated with a higher prevalence of
hemmorrhage compared with warfarin used alone.
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Figure 1. Drug Interactions with Warfarin in the Hospital

The major mechanisms of warfarin drug interactions are inhibition of metabolism,
affection of bioavailability, protein binding (Table 1).

1. tabula/Table 1

Medikamentu mijiedarbibas iespéjamo mehanismu apkopojums [8, 9]
Mechanism of Selected Warfarin — Drug Interactions [8, 9]

Mechanism of interaction

Examples

Inhibit the metabolism of warfarin

amiodarone (CYP2C9, CYP3A4,
CYP1A2)
omeprazole (CYP2C19)
statins (rosuvastatin, atorvastatin)
(CYP2C9)

Displace warfarin from protein — binding
sites

digoxin
salicylates

Inhibit platelet aggregation

salicylates

Decrease or increase catabolism of vitamin
K dependent clotting factors

thyroid hormones and antithyroid drugs

Diminish the ability of warfarin to prevent
blood clots because the platelet cells and
proteins are more concentrated after
removal of sodium and water from the
body

spironolactone
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Patient’s age, gender, other diseases such as diabetes, hypertension, liver diseases,
impairment of coagulation system, history of bleeding, thyroid disorders may effect
warfarin sensitivity resulting in increased or decreased warfarin requirements.

Safety of the anticoagulation in the elderly can be maximized through careful
monitoring and maintenance of an INR between 2 and 3. Because warfarin dose
requirements are known to decrease with age, the mean used starting dose of warfarin
6.0 £ 1.2 mg/d (p<0.001) will likely result in supratherapeutic INR values (>3.5) for
many elderly (n=31). 27 patients with INR value >3.5 + 0.2 received concomitant
amiodarone maintenance dose 200 mg/d. This interaction has been described in
literature. Amiodarone strongly potentiates the anticoagulant effects of warfarin,
resulting in prolongation of the INR. In this study we found inverse correlation between
starting dose of warfarin and maintenance dose of amiodarone (r? =0.94, p<0.005). With
a 32% mean maximum reduction in the warfarin dose being required by the study
population at 8 weeks after concomitant warfarin and amiodarone therapy (200mg/d).
Although a therapeutic INR was maintained throughout the study period, minor
bleeding (nose or gum bleeding) occurred in five patients (5%). No major hemorrhagic
episodes were observed in the study population.

In other cases of potential drug interactions we could not find any statistic
significant correlations between the warfarin dose and supratherapeutic INR in our
study.

On the basis of the available literature all these types of interactions are easily
managed by INR monitoring which is required during the initiation or discontinuation
of the medications.

DISCUSSION

Many coexisting factors — mechanism of action, pharmacokinetic,
pharmacodynamic properties of warfarin, indications, administration, dosage, adverse
effects, withdrawal of oral anticoagulant could facilitate prescribing decisions and assist
with appropriate monitoring to avoid serious adverse reactions. The mechanism for
increased sensitivity to warfarin with aging is not well-understood. Factors such as
hypoalbuminemia (leading to reduce volume of distribution), decreased dietary vitamin
K intake (resulting in a decreased capacity to synthesize functional clotting factors),
reduced absorption of vitamin K, and polypharmacy (producing drug-drug interactions
that potentiate warfarin) may lead to increased warfarin sensitivity for an individual
patient. The pharmacokinetics of warfarin do not explain the lower dose requirements,
because the distribution and elimination half-lives of warfarin change very little with
advancing age.

Warfarin-related adverse drug events have significant consequences in the form of
bleeding events and associated hospital admissions. The frequency of monitoring and
skilful dose adjustment is widely believed to be a significant factor in the success of
warfarin therapy.

CONCLUSIONS
1. Coumadin derivates (warfarin) combine 3 unfavourable properties, which make
them prone to potentially life threating drug — drug interactions:
—  high plasma protein binding
—  cytochrome P450 dependent metabolism
—  narrow therapeutic range

139



Warfarin plays a significant role in the prevention and treatment of thrombembolic
disease among elderly. Elderly patients (age >65 years) are more sensitive to
warfarin therapy.

Drug interactions and adverse drug reactions increase with increasing numbers of
medications prescribed and represent a complex interplay of age, underlying
disease, and number and types of medications. The clinical caveats in the elderly
include reduced starting doses, elimination of unnecessary medications and
anticipating and monitoring for drug interactions, especially when prescribing
warfarin and amiodarone.

Risk of warfarin — drug interactions was found for combined use with amiodarone,
digoxin, statins, spironolactone, aspirin, omeprazole, thyroid hormones and
antithyroid drugs.
Safety of the anticoagulation in the elderly can be maximized through careful
monitoring and maintenance of an INR between 2 and 3.
The importance of patient education cannot be overstated. The patient must have an
appreciation of the potential for adverse consequences due to other medications or
alternative therapies used with warfarin. The clinical pharmacist with other health
providers can offer reminders of signs of bleeding, amphasize vigilance in
disclosing the usage of nonprescription remedies, promote diligence in medication
adherence, and encourage adherence to regular INR monitoring.
Physician and clinical pharmacist collaboration is important to:

— recognize, analyze and manage potential warfarin — drug interactions during

hospitalizations
— prescribe other medications or change doses of warfarin based on changes of

INR.
FOOTNOTES
Abbreviations: INR = international normalized ratio
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ABSTRACT

Polycyclic aromatic hydrocarbons (PAH) are widespread contaminants representing an
important group of mutagens and carcinogens that have been detected in various foods —
cereals, oils, fats, smoked meat and fish products. The contents of the PAH4 were
analyzed from traditionally smoked fish and meat products using method of gas
chromatography-mass spectrometry (GC-MS). The highest mean content of PAH4 was
detected in canned smoked sprats (50.43 ug/kg). The analyzed smoked meat products
showed mean content of PAH4 — 2.6 ug/kg and smoked fish products without smoked
sprats mean content of PAH4 — 5.4 ug/kg. The results of our research confirms that
maximum permissible limit of PAH4 for canned smoked sprats shall be establish higher
in comparison with other smoked fish products.

KEY WORDS: polycyclic aromatic hydrocarbons, PAH, smoked fish, smoked meat.

IEVADS

Zivju un galas tradicionala kiipinasana koksnes nepilnigas sadegsanas jeb pirolizes
raditajos diimos ir sens partikas sagatavosanas veids. Galas un zivju kiipinasana aizkavé
mikroorganismu attistibu produktos, pieSkir tiem specifiskas garSas, krasas un smarzas
ipasibas. KipinaSanas laika zivju un galas produkti zaudé mitrumu un piesatinas ar
dimu sastavdalam — formaldehidiem, spirtiem un etikskabi, kam piemit baktericidas
pasibas, ka rezultata paildzinas produktu deriguma termins (Bauer, 2004). Koksnes
pirolizes raditajos diimos konstaté ap 200 dazadu kimisko savienojumu grupu, t.sk.,
policikliskos aromatiskos oglidenrazus (PAO).

PAO ir liela nepolaro organisko savienojumu grupa, kas satur divus vai vairakus
aromatiskos gredzenus ar oglekla un tidepraza atomiem. Bez koksnes pirolizes PAO
veidojas ar1 ripniecisko procesu laika un ar izmeSiem nonak atmosféra. Savukart ar
nokrisniem PAO nonak apkartéja vide (Kulkarni, Mehendale, 2005). PAO konstaté
fident, gaisa, augsné, augos, zivis un citos jiiras produktos, ka ari dazados partikas
produktos — graudaugu produktos, ellas, taukos, kiipinatos galas un zivju produktos,
kiipinata siera, ka ar1 t&ja un kafija.

Galas un zivju kiipinaSanas laika PAO saturosas diimu cietas dalinas adsorbgjas uz
produktu virsmas un caur to difundé produkta (Kulkarni, Mehendale, 2005). Saistitais
PAQO saturs kiipinatos galas un zivju produktos atkarigs no daudziem kiipinasanas
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faktoriem — kurinama sadeg8anas temperatiiras, kiipinasanas ilguma, kiipinasanas krasns
tipa un kurinama tipa un mitruma (Ogbadu, 2000; Bauer, 2004). Salidzinot dazadu
kiipinasanas tehnologiju pielietojumu, noskaidrots, ka augstus PAO Ilimenus iegiist,
partiku kiipinot ar tiesas kiipinaSanas panémienu, t.i., kiipinasanas kamera sadedzinot
kurinamo tiesi zem partikas produktiem, ka rezultata dimgazes un karstais gaiss tiesa
veida nonak kontakta ar partiku (Karl, Leinemann, 1996).

Kopuma ir konstatéti aptuveni 660 PAO, tomer Partikas Zinatniska komiteja (SCF)
un ANO Partikas un lauksaimniecibas organizacijas (FAO) un Pasaules Veselibas
organizacijas (WHO) Ekspertu komiteja par partikas piedevam (JECFA) ir atzinusi 15
PAO savienojumus par T1pasi kancerogéniem, mutag€niem un genotoksiskiem
dzivniekiem un cilvékam (JECFA, 2005). Savukart no tiem par viskaitigako cilvéka
veselibai ir atzits benzo(a)piréns (BaP), kas Sobrid tick izmantots par PAO partikas
piesarnojuma markieri (Sanders, Wise, 1997). Tomér Eiropas Partikas nekaitiguma
iestades (EFSA) eksperti uzskata, ka BaP nav atbilsto§s PAO grupas markieris un tadé]
rekomendé izmantot benzo(a)piréna, krizéna, benzo(a)antracéna un benzo(b)fluoranténa
summu jeb PAO4 ka PAO piesarnojuma raksturotaju (EFSA, 2008).

Pétijuma veikta Latvija razotu tradicionali kiipinatu galas un zivju produktu PAO4
Iimena testéSana un sniegts PAO4 datu salidzinoSais izvertéjums.

MATERIALS UN METODIKA

PAO Iimenis tika noteikts 9 kiupinatas galas un 10 kipinatu zvejas produktu
paraugos. Petijjumam paraugus ieguvam partikas uznémumos, kas izmanto iesp&jami
vienadu kiipinasanas tehnologiju, t.i., strada ar tradicionalo kapinaSanas metodi, dimu
ieguvei izmantojot alkSnpu malkas Skeldu.

Paraugu nemsanu veicam saskana ar Komisijas 2007. gada 28. marta Regulas (EK)
Nr. 333/2007 prasibam, ar ko nosaka paraugu nemsanas un analizes metodes svina,
kadmija, dzivsudraba, neorganiskas alvas, 3-MHPD un benzo(a)piréna koncentracijas
oficialajai kontrolei partikas produktos.

PAO4 testésana veikta LLUZI ,,Sigra” biokimijas laboratorija, un tika izmantota
skidruma hromotgrafijas (AESH) metode. paraugu sagatavoSana tika veikta sekojogos
etapos:

e parauga homogezinéSana un parzieposSana ar kalija hidroksida/metanola Skidumu

un ekstrakcija ar cikloheksanu

e cikloheksana Skidruma- Skidruma ekstrakcija ar N, N-dimetilformamida

(DMF)/udens skidumu(9:1)

e kombin&ta DMF slana ekstrakcija ar cikloheksanu

e cikloheksana fazes mazgasana ar tideni

e ckstrakta ietvaic€Sana izmantojot rotacijas ietvaic€taju un atSkaidiSana

cikloheksana

o ckstrakta attiriSana izmantojot silikagela cietas fazes ekstrakcijas kolonnu

o ckstrakta ietvaic€Sana un atSkaidiSana kustigaja fazé (acetonitrils/idens)

o ckstrakta analize

REZULTATI UN DISKUSIJA

Petjuma noteikts PAO4 daudzums kiipinatos zivju un galas produktos (skat.
1.tab.), jo, ka zinams, zivis un jiiras bezmugurkaulniekos no apkart&jas vides salidzino§i
maz absorb&jas PAH (Stolyhwo, Sikorski, 2005).
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1.tabula/Table 1
Vidgjais PAO4 saturs kiipinatos galas un zivju produktos
Average content of PAH4 in smoked meat and fish products

<
<
5 > | P > 5 S | > L
Paraugu veids 2w = | = = 4 W S0l e
Typeofsamples | e | & | 212 | 2| @) @) @ g5 Y
% | & R 2 | 80 | By | mn | 22| ==
2| = T s Rl B e I - - A
o | o x| x 4 4 L lw | O | O
13|55 |88 5|8 |35|3%
Kupinati galas 0.2 0.5 0.4 0.1 1.22
produkti 06| 0 |[05| O 06| 2 |07 O 5 60
Smoked meat 9 3 8 0 '
products
Kipinati zivju 31 0.2 81 0.7 9.7 0.5 57 0.3 237 1.90
produkti 4 9 0 5 5 6 0 0 0
Smoked fish products

BaP - Benzo(a)piréns, Benzo(a)pyrene

CHR - Krizeéns, Chrysene

BaA - Benzo(a)antracéns, Benzo(a)anthracene
BbF - Benzo(b)fluoranténs, Benzo(b)fluoranthene

Salidzinot miisu pétijuma rezultatus ar EFSA PAO4 datiem, redzam, ka kiipinatu
galas produktu grupa EFSA vidgjie dati ir 2.1 reizes zemaki, turpretim daudz bitiskaka
atSkiriba ir raditajam kiipinatu zivju produktu grupa. Dazadu kipinatu zivju produktu
videjie PAO4 raditaji (ng/kg) redzami 1.attéla.

No 1l.attela redzams, ka kiipinatas Sprot€s ir ievérojami augstaks vidéjais PAO4
limenis- 50.4 pg/kg salidzinot ar vidéjo raditaju parcjos kapinato zivju produktos, t.i.,
5.4 ng/kg. Eiropas Partikas nekaitiguma iestade, apkopojot datus par 336 kiipinatu zivju
un 562 kiipinatas galas paraugiem, arl zinojusi par benzo(a)piréna, krizéna,
benzo(a)antracéna un benzo(b)fluoranténa limeniem (EFSA, 2008), tacu vid€jais PAO4
saturs miisu pétijuma kiipinatas Sproté€s 26.5 reizes parsniedz EFSA vid€jos PAO4
raditajus Saja zivju produktu kategorija. Atsevisku PAO4 komponentu analize kiipinato
Sprotu kategorija paradija, ka benzo(a)piréna, kas Sobrid ir PAO piesarnojuma
indikators ES normativajos aktos, vidgjais piesarnpojums ir 6.72 pg/kg jeb 23.2 reizes
augstaks neka EFSA datos, krizéna piesarpojums vidgji ir 17.3 pg/kg jeb 23 reizes
augstaks, benzo(a)antracens — 21.5 pg/kg jeb 384 reizes augstaks un
benzo(b)fluoranténs — 5.63 pg/kg jeb 18.7 reizes augstaks neka EFSA datos.
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1.attels. PAO4 daudzums kiipinatu zivju produktos
Figure 1. Content of PAH4 in smoked fish products

Kipinatu Sprotu konservu razosana tradicionali izmanto Baltijas jtras brétlinas ar
kermena garumu Iidz 120 mm. Pé&tnieki (Casini et al., 2006) zino par batiskam
izmainam Baltijas juras ekosistéma pédéjo 15 - 20 gadu laika, ka rezultata ir
pasliktinajusies zivju, t.sk., brétlinu baribas baze, kas negativi ietekmé zivju biomasas
picaugumu. EFSA pétijumi (2008) liecina, ka PAO difuzija kiipinata produkta iekSiené
notiek caur produkta virsmu, tadel augsto PAO limeni kiipinatam Sprotém skaidrojam ar
relativi lielu brétlinas kermena virsmu un vienlaikus nelielo zivs svaru, turklat brétlinam
ir salidzino$i plana ada, kas mazak aizkavé PAO nokluSanu zivis. Izvirzito hipotézi
apstiprina miisu iegiitie dati par PAO4 saturu kiipinatas salakas, kas izmera zina ir tuva
brétlinam. Vienlaikus miisu dati par PAO4 saturu salidzinos$i liela izméra kiipinatas
zivis (menca, lasi, forele un skumbrija) neatSkiras no EFSA vid&jiem datiem
iepriekSminétajam zivim.

EK Regulas projekts, kas grozis Regulu Nr.1881/2006, plano iespéjamo maksimali
pielaujamo normu kiipinatiem zivju produktiem — benzo(a)pirénam 5.0 pg/kg un PAO4
summai 25.0 pg/kg. Miisu pétijums parada, ka tradicionali kiipinati Sprotu konservi
neatbilst EK Regulas projekta piedavatajam normam kiipinatu zivju produktiem. Tadgl
tradicionali kiipinatam Sprotém nepiecieSams noteikt augstaku maksimali pielaujamo
piesarnojuma Iimeni neka parejiem kipinatu zivju produktiem.

Izvertejot PAO4 saturu kiipinatos galas produktos (2.att.), konstat§jam, ka
visaugstakais tas ir ,,klipinata brokastu skink’ (9.6 pg/kg), bet viszemakais — , kiipinata
karbonade” (0.6 pg/kg). Vacijas zinatnieki (Jira, 2010) turpretim kiipinatam Skinkim
konstat&jusi viszemako PAO4 limeni (0.1 pg/kg), kaut gan videjais PAO4 limenis visos
izmeklI&tajos kiipinatas galas produktos bija 0.6 pg/kg, bet augstakais — tikai 0.58 pg/kg
(,,Frankfurtes desinam”). Tatad miisu pétjjuma vid€jais PAO4 limenis ir par 77 %
augstaks neka Vacijas dati.

Salidzinot musu pétijuma iegiitos PAO4 datus ar EFSA rezultatiem (2008), redzam,
ka EFSA vidgjie raditaji ir 2.1 reizi zemaki neka miisu. PAO4 rezultatus varétu skaidrot
ar atSkirtbam dazadu valstu kiipinasanas tehnologijas, seviski kiipinasanas ilguma un
kurinama gruzdeSanas temperatiira, jo tie ir noteicoSie faktori PAO piesarnojumam
tradicionali kiipinatos galas un zivju produktos (EFSA, 2008; Jira, 2010).
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2.attels. PAO4 daudzum kiipinatos galas produktos
Figure 2. Content of PAH4 in smoked meat products

SECINAJUMI

1.

2.

Latvija razoto tradicionali kiipinato galas un zivju produktu vidéjais PAO4 Iimenis
veikta pétijuma ietvaros ir augstaks par EFSA datiem, attiecigi 2.1 un 12.5 reizes
PAO4 Iimenis Latvijas tradicionali kiipinatos galas un zivju produktos (izpemot
kiipinatu Sprotu konservus) atbilst Eiropas Komisijas Regulas projekta planotajam
PAO4 maksimali pielaujamajam piesarnojuma normam.
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ABSTRACT

The aim of this study was to develop advanced method of animals’ behavior data
representation which combined different behavior parameters and time-depending
variation of these parameters.

Experimental data from animals’ observation in round open field were used for the
analysis. The following behavior parameters data were used for calculations — distance,
presence in zones and different animal’s positions. Data preparation for zones and
positions was done using specific coding procedure. A 3-D array was created and
thereafter used for manipulations.

In the first step of our algorithm 3-D plot of observation data was calculated, this gave
possibility to conduct visual data analysis. In the second step Euclidean points from 3-D
array were calculated and obtained time series data. Finally, fractal dimension was
calculated from time series. We observed that animals with low behavior activity had
lower fractal dimension values.

KEY WORDS: behaviour, rats, fractal dimension, calculation method.

INTRODUCTION

During statistical analysis of behavioral data it is important to look on behavior as a
complex process during observation period. Usually analysis of aggregated observation
data (typically by mean or sum values) is conducted using standard statistical
procedures usually Student t-test and/or analysis of variance. Nonetheless in some cases
variation of the behavior parameters during experiment is “masked by mean value”,
another disadvantage of such way of analysis is that measured behavior parameters are
looking “unrelated”. Combination of two factors — measured parameters changes in time
and interaction between observed parameters seem allow to take different behavior
picture. Using fractal dimension mathematical apparatus may solve this task (4).
Different fractal dimension methods are widely used in biological research.

The fractal dimension calculations were used in a research on the influence of the
electromagnetic field on movements of a C.elegans nematode. After two-day exposition
of the electromagnetic field (900 MHz 100V/m) the nematodes were video recorded for
10 minutes. The obtained pictures with the nematode’s movements in the Petri container
were analyzed with 2.5-minute periodicity. It was observed that the fractal dimension of
the electromagnetic field changes from 1.36 to 1.44, while for the group not under the
influence it changes from 1.35 to 1.58, which means more movement activity (1).

The work by Nams is very interesting, in which he develops methodology for
detecting animal movement track dependence from external environment (field, field
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with a few trees or bushes, forest). If conditions change, also the movement tactic of an
animal changes, which is represented in the line segment length used for the calculation
of the fractal dimension (5). His methodology is turned to comparison of the obtained
under different conditions distance FD values using dispersion analysis, thus getting
much more precise characterization of the behaviour. For example, a life areal of a field
mouse C.gapperi is approximately 50x50m2 and the FD value of covered 50 m in this
area was 1.11 — almost straight. However after using the VVFractal method it turned out
that the animal movement is best characterized by calculation step from 10 to 50 cm,
biological interpretation of these results are the following: although the animal moves
between two points as straight as possible, it tries to go round all obstacles.

Foss group (2) examinate time variability of fluctuations of spontaneous pain in
patients suffering from chronic back pain and chronic post-herpetic neuropathy, and
contrast properties of these ratings to normal subjects’ ratings of either acute thermal
painful stimuli or of imagined back pain. They observed that the fluctuations of
spontaneous pain do not possess stable mean or variance, implying that these time-
series can be better characterized by fractal analysis, applying time and frequency
domain techniques to characterize variability of pain ratings with a single parameter -
fractal dimension. Observed correlation between fractal dimension for pain ratings and
for brain activity, in chronic back pain patients using fMRI.

The aim of this study was to develop advanced method of animals’ behavior data
representation which combined different behavior parameters and time-depending
variation of these parameters.

MATERIALS AND METHODS

Experimental data from animals’ observation in round open field were used for the
analysis. Animals’ behavior was recorded using SMART software (v 1.2, Barcelona,
Spain). The following behavior parameters data were used for calculations — distance,
presence in zones and different animal’s positions. Values of these parameters were
calculated for each second.

Our procedure for data analysis contain following steps — behavior parameters
encoding, 3-D array creation and data visualization, calculation of time series from 3-D
array and calculation of fractal dimension value. The special application in Matlab was
developed for calculation of fractal dimension using correlation dimension formula
from Grassberger and Procaccia (3) paper see Equation 1.

First step, encoding of the behavior parameters. Data preparation for zones and
positions was done using specific coding procedure. Presence in a zone and directions
of zone changing were coded by positive numbers.

For activities in zones, a graph of possible animals’ movements was used.
Encoding, longer distance covered by the animal from one zone to another in a round
open field is given higher value. In the graph the first number represents movement in
the round open field zones, see Figure 1. For example, 131 means that animal stayed in
zone 1 then moved in to the zone 3 (center of open field) and returned back in to zone 1.
Second number shows value that encodes this movement. Animal’s positions were
coded with negative numbers for scratching and grooming parameters and with positive
numbers for vertical activities, holes observations and walking.

Behavior position was recoded using the following values: any vertical position 30
points, holes investigation 15, and walking 0 points, scratching -15 and grooming -30
points.
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Figure 1. Graph of animal movements in the open field zone; first number
movement in the zones, second number coding value for this movement

Second step, 3-D array was created and thereafter used for manipulations. We
assume that parameters that describe behavior have the same weight. Values of
movements in zones and behavior position were divided by mean value of walking
distance, as a result all scales that represent animal behavior are equal and describe
animal individually. The main reason for the 3-D array creation was only human
perception limit; from mathematical point of view there is no limit for adding another
dimension (behavior parameter) to the array.

Also in this step 3-D plot (presence in zones, animal positions and distance
covered) of observation data was calculated, this gave the possibility to conduct visual
data analysis. In figures 2 and 3 there are 3-D plots showing two animals’ summary of
behavior activities comparing to their movement track recorded during the experiment.
Each point in 3-D plot represents behavior activity by values of animal positions, zones
and distance covered during interval of one second. Figure 2 displays an animal
behavior data with a low movement activity. A figure (2.b.) of relatively simple animal
behavior phase with one pike on the zone axes can be seen that characterizes the animal
entrance in the second zone (2.a.). During the experiment this animal was also less
active in parameters of position and covered distance.
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Figure 2. Animal with low behavior activity: a. walking path in open field zones, b.
3-D plot of animal behavior

Figure 3 displays an animal behavior with a very high movement activity. Figure
(3.b.) of the behavior phase is already considerably different, the animal actively
investigates the territory and even crosses the center of the open field (3.a.) and its
behavior is much more varied.

Animal behavior

distance

20~

10

~ 20

position

Figure 3. Animal with high behavior activity: a. walking path in open field zones, b.
3-D plot of animal behavior

In the third step Euclidean points from the 3-D array were calculated. As a result of
this manipulation we obtained integrative behavior time series line. These data were
used for calculation of value of “correlation dimension”. Figure 4.a. displays examples
of plots of the data from the 3-D array and Figure 4.b. represents the calculated time
series line.
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Figure 4. Animal behavior parameters: a. plot of the 3-D array, b. plot of the
behavior time series

In the last step calculation of the fractal dimension value took place. We assumed
that correlation dimension represents complexity of animal behavior. Mathematical
equation for calculation of the correlation dimension — Dcor is the following:

Dcor = lim InC(r) W )
r

r—0 In
where, r — length of square side, |Xi-Xj|[<=r — distance between points which are lower
or equal to r, n — number of points in the experimental data and Dcor — correlation
dimension.

Besides, the length of line segment used for the calculations — r was taken from the
data of animal movements: from the minimal value to the maximal. This method allows
using biologically significant step sizes. For fifty r values logarithms were generated,
starting with logarithm of minimal to logarithm of maximal value of the covered
distance, in order to gain maximally even data representation on the graphic scale.
Finally, fractal dimension was calculated. After finding InC(r) and Inr values,

correlation dimension Dcor was calculated using regression analysis where Dcor is a
coefficient in the regression equation.

, Where C(r) =

RESULTS AND DISCUSSION

We observed that animals with low behavior activity had lower correlation (fractal)
dimension values. For example, less active animal correlation dimension Dcor value is
0.33264 and for more active animal Dcor is 0.59863. That means that animal with low
behavior activity (short covered distance, zones and taken positions) has also the
simplest behavior patterns.

Obtained fractal dimension values may be investigated by standard statistical
observation method, for example, by visual method, correlation or clusterization.

There are some advantages of our method, like new behavior data visualization
technique, that allows making simple animal classification based on their integrative
activity. Second, variations of the parameters weight coefficients allow manipulation
with behavior parameter influence on the final result. Third, formally there is no limit
for adding behavior parameters to the array that describes behavior. Integrative behavior
time series, which we obtained after these parameters recalculation with Euclidean
method, may be analyzed using different statistical methods. Another advantage of this
step is that we can see dynamics of animal’s behavior.
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From another side the same Dcor value is observed in the case when animals have

different behavior patterns — animal with active movements and less changes in
positions and vice versa.

Finally our method allows overall evaluating of animal behavior. An animal’s

behavior is visualized using 3-D or time series plots and correlation dimension gives it a
numerical value.
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ABSTRACT

The aim of the research was to find out the concentration of immunoglobulin (Ig) in
subclinical acidosis affected cows and supply of immune substances in the newborn
calves after consumption of colostrum. The research was carried out in a loose housing
system cow shed with 400 cows, 210 of them were milking cows. Thirty-two milking
cows were used for the experiment; they had calved from 24 April to 23 June 2010. The
cows are fed on a total mixed ration with low fiber content that causes subclinical
acidosis in all cows. Calves are kept in individual cages for 3 months after birth. Due to
management peculiarities on the farm, the first feeding time of colostrum is not
controllable. Respiratory and gastrointestinal diseases in calves are observed. Monthly
mortality rate of calves is 8 to 10%.

The concentration of immunoglobulin in colostrum and in the serum of calves was
estimated by using semi-quantitative methods measuring the colostrum density with
Kruuse Colostrum Densimeter, Ig in calves’ serum was estimated with Na2SO3
precipitation reaction, GGT activity in calves’ serum was estimated in the Central
Laboratory, Ltd.

The average amount of immunoglobulin was 1054.6 + 1.8 mg/dl, Ig concentration in the
serum of calves after colostrum feeding was from 1000 to 1500mg/dl, and the average
GGT result was 1744.4 +£437.8 TU/L

The Ig concentration in colostrum and GGT parameter in calves are not dependent on
the subclinical acidosis background in the herd. The level of Ig in colostrum does not
differ significantly by lactations. GGT parameter in calves from the first-calf heifers is
lower than in calves obtained from cows of lactations. The use of semi-quantitative tests
in control of the herd health improves the breeding management of young animals and
decreases mortality rate in calves during the first weeks of life.

KEY WORDS: colostrum, calves, GGT, immunoglobulin (Ig).

IEVADS

Stradajot slaucamo govju novietng, veterinararstam biezi jarisina telu veselibas
problémas. Ja saimnieciba dzivniekus izmanto p&c intensivas tehnologijas metodém, tad
vid&jais govs razibas un arT dzives ilgums reti parsniedz divas laktacijas. Tapéc, lai
atrazotu slaucamas govis no paSu iegltajiem teliem, ir svarigs katrs dzimuSais
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jaundzivnieks un vina veseliba. Tas raksturojosais lielums ir imtinglobulinu limenis
asinis.

Lielakas dzivnieku koncentracijas apstaklos, ja vienkopus ir vairak par 100
lakt&josam govim un liels telu daudzums, novietne ir sava mikroflora, kas pasazgjoties
veicina mikrofloras dzivotsp&ju, virulences celSanos un izplatisanas iesp&jas [S5]. Turklat
atseviSki nosaciti patogéni mikroorganismi ieglist stipri patog€nas Tpasibas [7].
Jaundzimuso dzivnieku rezistenci galvenokart nosaka antivielu daudzums un kvalitate,
ka arT organisma spgja tas sintezet. Jaundzimuso telu organisma rezistences veidoSanas
procesa seviski liela nozime ir jaunpiena olbaltumvielam un it Ipasi imunoglobuliniem
(Ig) [9,10]. Normalos apstaklos tie neparveidoti uzsiicas organisma no zarnu trakta
pirmo 12-24 stundu laika p&c piedzim$anas un tiesi piedalas antivielu veidosana [7,8].

Govs jaunpiens satur 1.4 reizes vairak tauku, 4.5 reizes vairak olbaltumvielu un 1.7
reizes vairak mineralvielu neka parasts piens. Jaunpiena blivums 1.040...1.080 g/ml.
Piena blivums atkarigs no ta sastava. Tas paaugstinas, ja piena paaugstinas beztauku
sausnas daudzums. No jaunpiena olbaltumvielam pirmaja slaukuma ir 71%
imiinglobulinu un 20% beta laktoglobulina. Paaugstinata imiinglobulinu koncentracija
jaunpiena saglabajas lidz 5.- 6. laktacijas dienai [2]. Vid€jais blivums parastam govs
pienam 1.030 g/ml [2]. Piena blivumu nosaka ar laktodensimetru 20°C temperatiira.
Izmekl&jumu ar colostrum densimetru, kas ir graduéts un speciali paredzéts tikai
jaunpienam, iesaka danu uznémums Kruuse. ST metode dod iesp&ju kontrolét jaunpiena
Ig koncentraciju semikvantitativi [9]. Vacu veterinararsti izmanto Vel citu
semikvantitativu testu — refraktometrisko metodi jaunpiena €dinasanas kvalitates
kontrolei [5]. Lidz $im trukst p&tijumu par Ig Iimeni jaunpiena ar subklinisku acidozi
slimu govju ganampulka.

Telu imunologiska statusa novértéSanai lauka apstaklos var izmantot vairakus
semikvantitativos testus: refraktometrisko [5,7] reakciju, precipitacijas reakciju ar cinka
sulfatu vai natrija sulfitu [7,10]. Seruma Ig Iimena noteikSana pamatojas uz seruma
olbaltumvielu nogulsné€sanos ar dazadiem saliem, tas atkarigs no sals koncentracijas un
olbaltumvielu molekulara rakstura [7,10].

Ta ka pirmaja dzives diena jaunpiena imiinvielas bez izmainam sp&j uzsukties no
zarnu trakta, tad tela asins parauga esosais Ig daudzums raksturo jaundzimusa dzivnieka
imunologisko statusu [8,9].

Teliem agraja postnatalaja perioda (pirmajas 6-48 dzives stundas), atkariba no
jaunpiena uzpemsSanas daudzuma, strauji pieaug gamma-glutamiltransferazes (GGT)
aktivitate seruma, pat par 100 reiz€m parsniedzot pieaugusas govs fiziologisko normu.
Jaunpiens ir bagats ar So fermentu, un to izmanto ka jaunpiena savlaicigas un
pietickamas iz€dinasanas raditaju. Ja GGT aktivitate seruma otraja dzives diena ir
GGT koncentracija asins seruma govim ir 4-30 1U/l [3,4,6,9].

Misu pétijuma meérkis: noskaidrot imiinglobulinu koncentraciju jaunpiena ar
subklmisku acidozi slimam govim un imiinvielu nodro$inajumu $o govju telu seruma
péc jaunpiena uznemsanas.

MATERIALS UN METODIKA

Petjums veikts 400 govju valgja tipa nepiesieta turéSanas veida novietng, kura
atrodas 210 slaucamas govis. EdinaSanas veids: pilnigi samaisita bariba, kura ir zems
Skiedrvielu saturs un kas visam govim rada subklinisku acidozi. SlaukSana notiek
slaukSanas zalg, piena uzskaite un kontrole elektroniska. Slaucamas govis ataudzg no
paSu ganampulka ieglitajiem teliem.
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Teli pec piedzimsanas 3 nedglas tiek turéti individualajos sprostos. Jaunpiena pirma
iz€dinasanas reize saimniecibas menedzementa Ipatnibu d€] nav kontrolgjama. Teliem
novero respiratoras un gastroenteralas saslimsanas. Telu nobeigSanas ir 8-10 % ménesT.

Eksperimenta izmantotas 32 slaucamas govis, kuras atnesusas 2010. gada no 24.
aprila Iidz 23. junijam.

Jaunpiens iegiits no govim pirmaja slaukSanas reiz€. Jaunpiena, 1si pirms
izdzirdinasanas teliem, Ig koncentracija noteikta ar semikvantitativu lauka testu, mérot
jaunpiena blivumu 20°C temperatiira ar Colostrum densimetru (“Kruuse”). Densimetra
skala ir 1025 Iidz 1075 mg/dl robezas. Rezultatu interpretaciju veic atbilstosi razotaja
noraditajai tabulai: rezultats mazaks par 1035 mg/dl — sliktas kvalitates; robezas no
1035 Iidz 1045 mg/dl — vid&;ji labas kvalitates; radijums no 1045 lidz 1075 mg/dl — labas
kvalitates pirmpiens.

Telu serums iegiits no 15 dzivniekiem, asinu paraugu nonemot vakuuma stobrina
24 stundas péc piedzimSanas. Imiinvielas seruma noteiktas ar semikvantitativu metodi —
imtinglobulimu (Ig) precipitacijas reakciju ar Na,SO3 — 14, 16, 18% Skidumos. Reakciju
nolasa 3 stobrinos, kuros ir pa 9,0 ml 14, 16 un 18% Na,SO; Skiduma, kam klat
pievienots pa 100 upl seruma. Precipitacijas reakciju ( gredzena veidoSanas un parslu
izkriSana) novero 1 stundas laika ( 1.tabula).

1.tabula/Table 1

Tela seruma Ig llmena noteikSana izmantojot natrija sulfita precipitacijas

reakciju [7,10]
Interpretation of Ig concentration in calf’ serum using Na,SO;
precipitation reaction [7,10]

Na,SO3; skiduma koncentracija Ig( mg/dl) Limenis
Solution of sodium sulfite in serum Level
14% 16% 18%
+ <500 1
+ + 500-1000 2
+ + + >1500 3

SIA “Centrala laboratorija” noteikta GGT aktivitate telu seruma. legiitie dati
analiz€ti, izmantojot MS Excel datu statiskas apstrades metodes.

REZULTATI UN DISKUSIJA

Eksperimenta govim jaunpiena vid€jais imtinglobulinu daudzums noteikts 1054.6 +
1.8 mg/dl (1. attels), raditaju amplitiida konstatéta 1025 lidz 1066 mg/dl robezas. Visi
mérfjumi (izpemot vienu) ieklaujas normas robezas 1040 lidz 1080 mg/dl un atbilst
vidéjam un augstam Ig [imenim jaunpiena [10]. Konstat&jot viena jaunpiena parauga
1025 mg/dl Ig, tika veiktas parrunas ar slaucgju, kuras noskaidrojas, ka jaunpiens pirms
izdzirdinasanas telam ir atSkaidits. TelS nobeidzies pirmaja dzives diennakti. Tas
nozimé, ka govim subkliniskas acidozes apstakli neietekmé jaunpiena Ig koncentraciju.
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1. attéls. Videja Ig koncentracija govju jaunpiena |
Figure 1. Mean results of g in colostrum of cows

Visi parbauditie 32 jaunpiena paraugi tika grup€ti pa govju laktacijam: 13
pirmpienes, 16 — otras laktacijas, 2 — ceturtas laktacijas un 1 — piektas laktacijas govs.
Eksperimenta laika parsvara atnesas pirmpienes un 2. laktacijas govis. Starp 1. un 2.
laktacijas govju jaunpiena vidéjiem Ig daudzumiem (2.tabula) nav konstatétas biitiskas
atSkiribas (p>0,05) (1.att€ls). Tacu Ig koncentracijai ir tendence samazinaties, pieaugot
govju laktaciju skaitam.

Veicot semikvantitativo lauka testu ar NaySOsz , 15 telu asinis péc colostrum
izdzirdinasanas konstatéta Ig koncentracija 1000 Iidz 1500 mg/dl robezas, kas atbilst
vidéjam imunologiskajam statusam [10] (2. tabula). Tatad, izdzirdinot teliem ar
subklmisku acidozi slimu govju jaunpienu, vinu seruma tiek nodroSinata vid€ji augsta
Ig koncentracija.

2.tabula/Table 2
Imunitati raksturojoSie vidéjie rezultati eksperimenta govim un teliem
The mean results atributable to immunity of the experimental cows and calves

Ig in GGT konc. tela] Ig lIimenis tela

Govis Skaits colostrum seruma seruma*
Cows Number ma/dl GGT inserum | Ig level in serum
g of calf (1U/) of calf

1.laktacija /lactation 8 1056.5 + 22(1262.9 + 315.0 2.6+0.2

2.laktacija/lactation 5 1053.3 + 2.6/2161.4 + 977.8 22+04
*|imenis (level): 1. <500; 2. =500-1000; 3. >1500 mg/dl

Eksperimenta telu grupai vidéja seruma GGT aktivitate ir pietiekami augsta 1744 +
437.8 1U/1, kas parsniedz fiziologiskas normas raditajus vidéji 145 reizes [1, 4, 6, 9, 10].
Tatad govju subkliniskas acidozes apstaklos teliem GGT aktivitate péc savlaicigas un
kvalitativa jaunpiena izdzirdinaSanas atbilst visparpienemtajiem fiziologiskas normas
raditajiem.
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Figure 2. GGT activity (IU/]) in the experimental calves’serum
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Eksperimenta iegiitie raditaji ir loti plasa amplitiida: no 105 Iidz 5865 IU/I (2.
attels), tomer lielakais rezultatu skaits ir robezas no 1000 Iidz 2100 IU/I. Zemaka GGT
aktivitate 105 IU/I liecina par zemu imunitati [1, 4, 6, 9, 10] un to konstat&ja telam, kas
sanéma atSkaiditu jaunpienu [4]. ArT Na,SOs; precipitacijas reakcija konstatéta seruma
Ig koncentracija §im telam noteikta zem 500 mg/dl, kas atbilst zemam imunologiskajam
statusam [10]. No pirmpien€m iegiitajiem teliem 24 stundu vecuma seruma GGT vidgja
aktivitate 1262.9 + 315.0 IU/l ir ievérojami zemaka neka otraja laktacija 2161.4 + 977.8
[U/1, tomer atskiribas nav bitiskas (p>0.05) (2. attla).

Eksperimenta laika uzsakta jaunpiena Ig limena noteikSana uzlabojusi situaciju telu
veselibas kontrolé — telu saslim$ana ar caureju un nobeigSanas samazinajusies no 10%
lidz 5% menesi. Semikvantitativo testu veikSana lauka apstaklos ir vienkarSa. Ta ir
metode, kas lauj noteikt Ig koncentraciju jaunpiena un zemas Ig koncentracijas
gadfjuma tela dzirdinasanai izmantot citas govs jaunpienu. Ja parbauditaja piena
parauga Ig koncentracija ir 1045 Iidz 1075 mg/dl, tad telam, pirmaja dzives stunda
sanemot $adu jaunpienu, péc vienas diennakts seruma Ig koncentracijai jabut vismaz
1000 Iidz 1500 mg/dl (pe&c Na,SOj3 precipitacijas testa rezultatiem) vai GGT aktivitatei
jabut videji 1744 + 437.8 1U/L. Ja telu imunitati raksturojoSie raditaji ir zemaki, tad ir
jamekle kliadas vinu dzirdinaSana ar pirmpienu.

SECINAJUMI

1. Subkliniska acidoze neietekmé govju imiinglobulinu koncentraciju jaunpiena.

2. lzdzirdinot ar subklinisku acidozi slimu govju jaunpienu, telu seruma imtinglobulinu
koncentracija ir vidgji augsta limenl un gamma-glutamiltransferazes aktivitate
vairak ka 100 reizes parsniedz pieaugusas govs fiziologiskas normas raditajus.

3. Ar katru nakoSo laktaciju govju jaunpiena vid€jai imiinglobulinu koncentracijai ir
tendence samazinaties (p>0.05).

4. No pirmpieném iegiitajiem teliem 24 stundu vecuma seruma GGT vidgja aktivitate
ir nebitiski (p>0.05) zemaka ka velaku laktaciju govju pécnacgjiem.
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5. Jaunpiena un telu seruma semikvantitativo testu izmantoSana govju ganampulka
veselibas kontrolé uzlabo jaundzivnieku dzirdinasanas noteikumu izpildi un telu
veselibas raditajus: samazina gastroenteralas saslimsanas un nobeigsanas skaitu.
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TESTING METHODS OF CANINE AND FELINE BLOOD GROUPS
COMPATIBILITY IN CLINICAL CONDITIONS

Jelena Andrejeva, Aija Ilgaza
LLU, Veterinarmedicinas fakultate, Prekliniskais institiits, Latvija
LUA, Faculty of Veterinary Medicine, Latvia

INTRODUCTION: To carry out the blood transfusion procedure for animals, first of
all the blood compatibility should be done. That is important in order to prevent
haemolytic reactions after incompatible blood transfusion and also from the same
agglutination reaction in animal during the neonatal period if the mother and the puppy
or Kitten shares the same type. Beside the most popular testing methods described in
literature as "glass slide™ and "test tube™ methods or Kumba reactions, in the veterinary
clinics use as well the direct test (slide test with mixing animal blood drops), and the
special blood-grouping express-tests. In publications and study materials it’s started that
the agglutination reaction after blood transfusion is caused by more than first simple
immunological reactions between donor \ recipient antigen and antibody. One to this
several key methods that are used to determine the compatibility of blood — which is
done before blood transfusion. The aim of our study was to compeer the usability of
tests of the donor and recipient blood compatibility and to evaluate the accuracy of the
obtained results of these tests in the veterinary clinic conditions.

MATERIAL AND METHODS: The group of dogs (n=10) and cats (n=10) was
formed. Blood samples were collected from randomly included animals (pure bred and
no breed animals) from v. brachiocephalica or v. jugularis externa. We tested the
donors and recipients blood compatibility with two basic methods, direct method and
Alvedia Quick Express-test. Taking into account that the first blood transfusion in dogs
usually is quite safe, and to make our research more close to the real conditions, we
performed the immunisation in few animals with other blood from the same species
animal. The Kumb reaction was very complex and problematic to perform in the clinic.
During the research the equipment, performance and conditions were close to real clinic
conditions.

RESULTS: By compeering all four methods of donor and recipient blood compatibility
we found that the faster way to compeer the blood compatibility was the express-test
(not more that 5 min), and also the mixing a blood drops on the slide. The ,,glass slide”
and the ,test tube” methods performance required 60 min, but the Kumba test was not
possible to perform at all for many reasons. Precision tests of the donor and recipient
blood compatibility were Alvedia Quick Test 100 %, direct method 26 %, “glass slide”
method 14,3% and “test tube” method14,3 %.

We can conclude that in the veterinary clinic only the Express-test (for example
Alvedia Quick) method is faster and more accurate than others.
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PRELIMINARY DATA ON TICK-BORNE DISEASES
IN DOGS IN LATVIA

Inese Berzina, llze Matise
LLU, Veterinarmedicinas fakultate, Latvija
LUA, Faculty of Veterinary Medicine, Latvia

INTRODUCTION: There have been isolated case reports of tick-borne diseases (TBD)
in dogs in Latvia, however no studies have been conducted to determine prevalence of
these diseases in dogs in Latvia.

MATERIALS AND METHODS: Clinically healthy dogs (group 1) and dogs with
clinical signs suggestive of TBD (group 2) were enrolled in the study. Blood was
drawn from all dogs and analyzed hematologically (analyzer and microscopy) and with
IDEXX SNAP 4Dx test which detects antibodies against Anaplasma phagocytophilum,
Erlichia canis, Borrhelia burgdorferi and Dirofilaria immitis. Information regarding
tick exposure and ectoparasite control habits was collected from the owners of the dogs
enrolled in the study.

RESULTS: In group 1 (n=60), mean age of the dogs was 4.3 years (range 2 months -13
years); sex: 28 female, 32 male; various breeds were represented. In group 2 (n=15),
mean age of the dogs was 6.3 years old (range 1.5-10 years), sex: 7 female, 7 male, 1
unknown, various breeds were represented. Among clinically healthy dogs one was
positive for A.phagocytophilum. Three dogs with clinical signs were positive for
A.phagocytophilum and one for E.canis. The prevalence of anaplasmosis was calculated
at 1.6 % in healthy dogs and 20% in dogs with TBD clinical signs.

CONCLUSIONS: Preliminary data show that TBD in dogs in Latvia are encountered
with similar frequency as in Poland and Sweeden.
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A RAPID EFFECT OF HANDLING ON COUNTS OF WHITE
BLOOD CELLS IN AWINTERING PASSERINE BIRD: A MORE
PRACTICAL MEASURE OF STRESS?

Dina Cirule *?, Tatjana Krama?, Jolanta Vrublevska?, Indrikis Krams®

! Institute of Food Safety, Animal Health and Environment BIOR, Riga, Latvia
2 Institute of Systematic Biology, University of Daugavpils, Daugavpils, Latvia
dina.cirule@bior.gov.lv

ABSTRACT

Measuring circulating glucocorticoids is a widely used method to assess stress in
animals. However, hormones must be sampled within the first few minutes of capture,
which makes it difficult to discriminate between hormone baseline levels and the levels
caused by environmental stress. The use of white blood cell counts made from blood
smears represents an alternate method for measuring physiological stress. Since the
increase in glucocorticoid hormones causes characteristic long-lasting changes in the
leukocyte numbers, we tested whether stress related handling of male great tits (Parus
major) may cause rapid changes in their leukocyte profile. We found that handling
stress significantly increased heterophil counts already between 30 and 60 min after
capture, while lymphocyte and eosinophil counts significantly declined between 60 and
120 min after capture. The increase in heterophil counts and reduction in lymphocyte
counts caused an increase of heterophil and lymphocyte ratio (H/L) between 60 and 120
min after capture. Overall these results indicate that leukocyte profiles in wintering male
great tits may change more rapidly than previously thought, reflecting the condition of
acute stress of individual birds.
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MICROBIOLOGICAL SECURITY OF APPLES STORED AT
MODIFIED ATMOSPHERE

Karina Juhnevica’, Gita Skudra?
!Latvia State Institute of Fruit-Growing,
?Latvia University of Agriculture
karina.juhnevica@Ivai.lv

INTRODUCTION: It is substantial to maintain the quality of fruits during storage,
including their microbiological security. Fruit microbiological security depends on
several factors: cleanness of premises, extent of air pollution of storage chambers which
could be one of the reasons of pollution and the following quality decrease. Many
microorganism species are aerobic and their growth is inhibited in controlled
atmosphere with low oxygen concentration. Therefore it is possible to reduce the
development of some microorganism species.

MATERIALS AND METHODS: The investigation was carried out to find
relationships among gas compositions and development of microorganism species
during storage. Air quality of storage chambers and microbiological cleanness of apple
cultivars ‘Gita’, ‘Saltanat’, ‘Auksis’, ‘Korichnoe Novoe’, ‘Orlik’ fruit surface were
studied. As a result different microscopic fungi genus as Botrytis, Alternaria,
Aspergilus, Penicillium were identified on the apple surface before storage not
depending on cultivar. Penicillium italicum was the dominant species and from genus
Cladosporium - Cladosporium macrocarpum; from bacteria species - Pseudomonas
fluorescens, Bacillus cereus and from yeasts - Candida curvata, Candida fomata,
Pichia etchellsii, Pichia carsonii.

RESULTS: Microorganisms as Penicillium italicum, Bacilus cereus, Pseudomonas
fluorescens, Candida curvata, Pichia etchellsii, Candida fomata were found after apple
storage in the controlled modified atmosphere chamber ULO1 (Ultra Low Oxygen) with
the content of:0, 1%, CO;, 2% and N, 97%. However, only Penicillium spp, Bacillus
spp, Candida curvata, Candida fomata developed in the chamber ULO2 with O, 1.5%,
CO; 25% and N, 96%, while several microorganisms: Botrytis, Penicillium,
Penicillium italicum, Pseudomonas fluorescens, Bacilus cereus, Candida curvata,
Candida fomata, Pichia etchellsii, Pichia carsonii developed in the common cooling
chamber with O, 20.96%, CO,0.03% and N, 78.06%.

CONCLUSIONS: The investigation proved that fewer microorganisms were found in
the chamber ULO2, testifying that this content of gases inhibits the growth of
microorganisms. Apples stored with this composition of modified atmosphere can be
used for food safely, even if they are not washed well. More microorganisms developed
on apples stored in the common cooling chamber. It is important to record that bacteria
Bacillus cereus which developed after storage exudes toxins and cause bacterial
toxicopathy in humans.
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OPPORTUNISTIC PARASITE: TOXOPLASMA GONDII

Gunita Deksne
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INTRODUCTION: Toxoplasmosis is a common and cosmopolitan infection in
animals and humans. It is caused by an obligate intracellular protozoan parasite,
Toxoplasma gondii. Antibodies against T. gondii have been detected at different species
of animals — insectivorous, bats, birds, rodents, predators etc. The parasite, however,
only matures in cats and felids which are the definitive hosts.

Case-control studies conducted in several European countries have shown that
primary infection in strongly associated with eating raw or undercooked meat and more
weakly associated with soil or with vegetables contaminated with soil. Direct contact
with cats has not been identified as a risk factor.

In humans, the majority of infections is asymptomatic or cause mild flu-like
symptoms. However, toxoplasmosis can be life threatening especially for
immunocompromised individuals. If acquired during pregnancy, toxoplasmosis can
cause abortion or congenital malformation affecting the brain, eyes or other organs of
the foetus.

In animals, T. gondii is an important cause of abortion in sheep and goats. Among
meat-producing animals, sheep and pigs are the most frequent carriers. Also the parasite
is frequently reported in cats, dogs, wild carnivores, wild boars etc.

The association of T. gondii with food-born and waterborn transmission has
resulted in its classification as a B priority agent. Also, toxoplasmosis is on zoonoses
that should me monitored according to the epidemiological situation (Directive
2003/99/EC). Considering that there are only fragmentary studies according T. gondii
distribution in human and animals which doesn’t display real epidemiological situation.
Correspondingly there is no regular monitoring in Latvia.
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POULTRY MEET DEPENDING ON PACKAGING ATMOSPHERE.
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INTRODUCTION: Campylobacter spp. is the most common food borne enteritis
cause in European Union. Campylobacter are mainly transmitted to human by
consuming raw or undercooked poultry meet. Campylobacter jejuni is the main cause of
human campylobacteriosis and is often found in raw poultry meat. Previous research
shows that different atmospheric conditions contribute to different levels of
Campylobacter jejuni isolated from raw chicken carcasses.

MATERIALS AND METHODS: Fresh chicken leg samples (n=26) were artificially
contaminated with Campylobacter jejuni in log 3 level (ml) of physiological saline
solution. Two samples were examined with 1ISO 10272-2: 2006 for initial colony count
per gram of product. After artificial contamination chicken meat samples were packed
into modified atmosphere (MAP — CO, = 43,8%, O, = 0,2%, N,=57%), into vacuum
and into air atmosphere separate packages. The number of samples for each different
packaging was eight (n=8). All samples were stored in refrigerator temperatures from
+2°C till +4°C. For each sample after every 48 hours of storage the Campylobacter
colony counts were registrated in accordance of 1SO 10272-2: 2006 and ISO 10272-
1:2006 methods. The duration of storage experiment was 192 hours (eight days).

RESULTS: The data obtained from present research showed that the most rapid
decrease in Campylobacter counts was during the first 48 hours of storage in air packed
samples from initial 23,1*10* CFU/qg till 2,6%10* CFU/g, in vacuum till 9,2*10* CFU/g
and in MAP till 16,8*10* CFU/g. In eighth day Campylobacter numbers in air
atmosphere decreased till 0,7*10* CFU/g in vacuum till 510* CFU/g, in MAP till
6,5%10* CFU/qg.

CONCLUSIONS: The best packaging atmosphere for fresh chicken meat is air
atmosphere packaging and the most inappropriate is MAP packaging. There is need for
additional studies to determine the best atmosphere modifications for reducing
Campylobacter in raw chicken meat.
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EVALUATION OF THE TEAR PRODUCTION IN DOG
FOLLOWING GENERAL ANESTHESIA
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INTRODUCTION: The objective of this study was to evaluate the effect of
premedication and general anesthesia on tear production in clinically normal dogs.

MATERIAL AND METHODS: Twenty dogs of various ages, breeds and genders
were examined clinically and ophthalmologicaly. The dogs have no history or clinical
signs of ophthalmic disease. All dogs received atropine sulfate (0.04 mg/kg) and
acepromazine maleate (0.1 mg/kg) intramusculary as a premedication. Ten minutes after
premedication intravenous injection of ketamine hydrochloride (5.5 mg/kg) and
diazepam (0.25 mg/kg) was added as a general anesthesia. During the surgery isoflurane
was used as an inhalation anesthesia. Schirmer tear test 1 (STT 1) was measured
bilaterally before and after premedication, one minute after intravenous anesthesia,
during anesthesia and five minutes after the surgery.

RESULTS: There was a significant decrease in tear production ten minutes after the
premedication from the mean base-line value of 16.6 = 2.6 mm/min to 13.9 + 2.2
mm/min. One minute after intravenous anesthesia tear production continued to decrease
for an average 2.6 = 2.8 mm/min. During the anesthesia STT 1 decreased for a more 4.3
+ 5.6 mm/min (P<0.05), gaining 7.0 + 3.8 mm/min. Five minutes after surgery the mean
tear production was only 2.8 + 2.5 mm/min. Decrease of the tear production from the
base-line value till the last measurement (after the surgery) was 13.8 + 3.3 mm/min
(P<0.001).

CONCLUSION: These observations indicate that premedication (atropine sulfate and
acepromazine maleate), general anesthesia (ketamine hydrochloride and diazepam)
reduces tear production in clinically normal dogs. Sterile ocular lubricant or tear
replacement should be used as a corneal protectant during the general anesthesia.
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INTRODUCTION: The aim of our study was to investigate changes of biochemical
indices of milk and serum of dairy cows in the middle period of lactation in association
with extreme nutritional changes: in the second month (1) of lactation- at the 6 week
underfeeding (UF) only with low quality alfa-alfa silage; and in the fourth month (11) —
30 days after renewal of sufficient and balanced feeding (RF).

MATERIALS AND METHODS:The experiment was carried out in one 200-cows
herd with unified nutrition. The UF did not allow animals to reach the maximum milk
yield. In I two groups were selected: 10 high productive (25.4 to 32.3 kg/day) and 10
low productive (11.2-18.8 kg/day) cows. Milk and blood samples were collected 2 times
(in 1 and 1) at the monthly milk quality control. Biochemical indices were statistically
analyzed by SPSS 11.5.

RESULTS: In I cows reacted with lower body condition, coprophagia, reduction of
milk protein (MP) and urea (MU), serum albumin (Alb) and urea (SU) concentration
below physiological reference level (RL). There were higher serum triglyceride
concentration and AST activity, but total bilirubin (TB) and glucosis concentration were
in low RL. The direct bilirubin concentration (53% of TB) and high serum protein (TP)
level is associated with dehydration and hyponatremia.

In 11 cows had significant (p<0.001) reduction in milk production, but MP was
higher and milk fat % was lower (p>0.05) than in I. TP and Alb are significantly
(p<0.001) lower after renewed salt feeding. There were detected reduction of lipolysis
and cholestasis and better liver functions (p>0.05).

CONCLUSIONS: UF of cows in | reacted with lipolysis and subclinical extensive
hepatocellular damage, without reduction of liver functions. There is high correlation
(r=0.83) between MU and SU concentrations and both are objective indices for
detection of deficiency of rumen digestable protein in UF and RF conditions. TP is not
an objective parameter for control of feeding quality at nutritional salt deficiency. In 11
there is a significant reduction of milk production (more for high productive cows) and
increase in MP, MU and SU concentrations (p<0.01). One month of RF is insufficient
period for Alb to achieve RL. The more productive cows has higher serum cholesterol
concentration in both UF and RF conditions.
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INTRODUCTION: Two outbreaks of sudden mortality in Malagasy giant jumping rats
have occured in Riga’s Zoo. During the first outbreak in fall of 2004 7/8 rats died. In the
second outbreak (fall of 2009) 2/2 rats died. Animals of all ages were affected.

MATERIALS AND METHODS: Necropsies, histopathology, special staining, and
PCR were used to determine the cause of outbreaks.

RESULTS: Acute hepatic necrosis was detected in 3/4 rats examined from 2004
outbreak and in both rats from 2009 outbreak. Large, slender bacilli, typical of
Clostridium piliforme were seen in Warthin-Starry silver stained sections. In 2009 cases
C. piliforme DNA was found in formalin-fixed paraffin-embedded liver tissues by PCR.
Sequencing of conserved region of C. piliforme showed that the strain was 99%
homologous to mouse isolate. These findings support Tyzzer’s disease as the cause for
both outbreaks.

CONCLUSIONS: Occurance of both Tyzzer’s disease outbreaks in the fall indicates
that wild rodents which start to move indoors during cooler nights may be carriers of C.
piliforme. While the susceptibility of Malagasy giant jumping rats to C. piliforme is not
known, these two outbreaks suggest that this rodent species may have increased
sensitivity to Tyzzer’s disease.
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INTRODUCTION: Rabies is an enzootic disease in Latvia for more than 40 years. The
main reservoirs of rabies virus are red fox (Vulpes vulpes) and raccoon dogs
(Nyctereutes procinoides). There were 5881 rabies cases in a various animal species and
three human cases registered from 1991 to 2009.

MATERIALS AND METHODS: Rabies eradication using oral vaccination of wild
animals has been started in 1991 by State Veterinary Service (Food and Veterinary
Service since 2001). More than 12.6 million vaccine baits were distributed in a territory
of Latvia from 1991 to 2009. In order to evaluate efficiency of rabies oral vaccination
(ROV) since 1991 three separate periods were established:

Period 1 — oral vaccine (without biomarker tetracycline) were distributed manually by
hunters in small quantity irregularly in some regions (1991-1997). During this period
27 943 vaccine baits were distributed (0.22% from total amount of 12.6 million);

Period 2 — oral vaccine (containing biomarker tetracycline) were distributed manually
by hunters in a limited amount and territory (1998-2004). During this period 1 106 100
vaccine baits were distributed (8.73% from total amount of 12.6 million);

Period 3 - aerial distribution of oral vaccine (containing biomarker tetracycline)
covering all territory of Latvia (2005-2009). During this period 11 538 500 vaccine
baits were distributed (91.05% from total amount of 12.6 million).

Analysis of changes in rabies incidence in different periods was carried out.

RESULTS: Results of the analysis showed that ROV implemented incompletely with
limited resources were ineffective during Periods 1-2, moreover rabies incidence
reached peak in 2003 (963 cases). After the change of ROV strategy in 2005 (Period 3)
rabies incidence were decreased to 69 cases in 2009.

CONCLUSIONS: There is need to continue ROV of rabies virus reservoirs in order to
eradicate rabies in Latvia and move forward to officially rabies free country status.
Detailed analysis of Period 3 is necessary for further possible improvements of rabies
eradication programme in a future. Close collaboration with neighbouring countries is
essential to ensure successful rabies eradication in Baltic countries. One of the further
steps to protect Latvia from introduction of new rabies cases from Russia and Belarus is
development of buffer zone where ROV s carried out on a regular basis.
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LYMPH NODES’ HISTOLOGICAL STATUS OF PIGS WITH
PORCINE CIRCOVIRUS-2
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INTRODUCTION: The effect of porcine circovirus-2 (PCV2) on the pig immune
system are not yet fully know, but it has been reported that the main target cells for
PCV2 replication are the monocyte/macrophage lineage cells. Aim of study is to
investigate lymph nodes’ histological sight of naturally infected pigs with PCV2. Study
includes previous results about this investigation.

MATERIALS AND METHODS: Investigation included three death pigs from one herd.
The main clinical signs for animal selection criteria were lose of weight, respiratory
diseases and diarrhea. Blood serum and lymph nodes samples (Inn. inguinales
superficiales sinister at dexter, traheobronchales and jejunales) have been collected from
each pig. Samples from pigs have been taken no longer those 12 hours after animal
death.

Blood samples were serologically tested for circovirus-2 antibody by enzyme-linked
immunosorbent assay (Synbiotics, Serelisa PCV2 Ab Mono Blocking kit). The lymph
nodes’ tissues were fixed in 10% formalin approximately 24 hours, processed embedded in
paraffin, sectioned at 4 pum thickness, stained with Haematoxylin&Eosin. Lymph nodes
have been investigated for PCV2 by immunohistochemistry with PCV2 monoclonal
antibody (Ingenasa 36A9). Lymphoid tissues were evaluated of lymphoid depletion
ranging, replacement of follicles ranging (Opriessnig et al., 2004) and PCV2 antigen
presences from 0 (normal) to 3 (severe).

RESULTS: All pigs were seropositive to the PCV2. All lymph nodes of one pig
showed similar sight: follicles not visible, hard lymphoid depletion, multinuclear
gigantic cells near the sinuses and PCV2 antigen presences near the sinuses with
evaluation score 1.

Second pig’s lymph nodes had different histological sight. Follicles of Inn.
inguinales superficiales did not visible, follicles of Inn. traheobronchales and Inn.
jejunales did poor visible. Multinuclear gigantic cells have been presence only in Inn.
inguinales superficiales and Inn. jejunales. Large histiocytic cells proliferation was found
in Inn. traheobronchales. However evaluation of PCV2 antigen is score 3 and similar for
all lymph nodes.

Third pig’s evaluation for PCV2 antigen and histological sight is different between
lymph nodes. Follicles of Inn. inguinales superficiales did not visible (score 3), follicles
of Inn. traheobronchales and Inn. jejunales did visible. Multinuclear gigantic cells have
not been presence in third pig’s lymph nodes.

CONCLUSION: Pigs’ lymph nodes have different histological sight between animals
and lymph nodes and have specific changes (lymphoid depletion, multinuclear gigantic
cells etc.), which have been reported in other authors study. On the histological status
could to impact the amount of PCV2 and its distribution in lymph nodes. This
investigation is in process.
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