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IEVADS

Ar mérki sekmét slaucamo govju noturibu pret patogéno mikroorganismu ierosinatiem
mastitiem, petljumi imunologija intensivi tiek veikti jau gandriz veselu gadsimtu. Tomér vél
joprojam Sai petniecibas virziena sastopamas ieveérojamas pretrunas un cerétie sasniegumi kavejas.

Ilgstosu laika periodu pastavéja divu veidu viedokli par imunologisko intervenci mastitu
kontroles programmas. Pirmais izsaka piepémumu, ka mastita kontrole un imunologisko
aizsargreakciju veicinasana tesmeni iesp&jama uzlabojot menedzmenta pasakumus (Craven,
Williams, 1985; Barkema et al., 1999), ka ar1 veicot mérktiecigu genétisko selekciju (Sanore, 2000).
Otrs, atSkirigs viedoklis - noteicosa loma mastitu kontrolé ir govju vakcinacijai (Watson, 1980;
Kenny et al., 1992).

Dzivnieka dabigas aizsargreakcijas, ja tds nav nomakta stavokli, var veiksmigi ierobezot un
likvidet tesmena infekciju (Sandholm, Pyoréld, 1995). Ja imiinsist€émas aktivitate ir pazeminata vai
patogéno mikroorganismu virulence augsta, infekcija, dalgji likvideta, var turpinaties ilgaku periodu
un parasti §is process izpauzas subkliniska vai hroniska mastita forma (Ali-Vehmas, Sandholm
1995).

Pétijjumi liecina, ka nozimiga loma govju tesmepa imunologiskajas aizsargreakcijas ir
humoralas imunitates komponentiem - imunoglobuliniem A, G, M un tesmena antibakterialam
faktoram - laktoferinam (Kawai et al., 1999; Marnila, Korhonen, 2002; Hagiwara et al., 2003;
Kutila et al.,, 2003, Korhonen, Kaartinen, 2005). Diemz&l imunoglobulinu un laktoferina
koncentracija govju piena laktacijas vidusposma ir zema, tapec aktuals ir jautdjums, ka mastita
profilakses noltukos, tesmeni stimul&t un uzturét pietickama daudzuma un spektra antivielas (Kenny
et al., 1992), un pietickami augstu laktoferina koncentraciju (Kai et al., 2002).

Publikacijas noradits, ka imunoglobulinu un laktoferina koncentracija govju piena vari€ ne
tikai atkariba no tesmena inficetibas, bet to ievérojami ietekmée ar1 govju vecums, laktacijas periods,
govju turéSanas apstakli un &dinasana (Welty et al., 1976; Bishop et al., 1976; (Guidry et al.,
1980(b); Guidry et al., 1980 (a)); Olson et al., 1981; Guidry, Miller, 1986; Butler, 1994; McFadden
etal., 1997; Zagorska u.c., 2007).

Pédgja gadu desmita veikti petijumi, lai noskaidrotu un izprastu imunoglobulinu A, G, M un
laktoferina  darbibas intensificéSanas iesp€jas tesmeni. P&tjjumos galvenokart analizgti
eksperimentali izraisiti tesmenu iekaisumi to akiitad stadija, atseviskos pé€tijumos veérteta
imunoglobulinu un laktoferina dinamika govju piena subklinisku tesmenu infekciju gadijumos
(Kawai et al., 1999; Hagivara et al., 2003). Tomér kopuma zinatnieki no dazadam pasaules valstim
izsaka sameéra pretrunigus viedoklus par imunoglobulinu G, A un M un laktoferina nozimi tesmena
funkcionala stavokla un veselibas saglabasana, ka ari atSkirigi vérteé dazadu faktoru ietekmi uz
minéto aizsargkomponentu aktivitati tesmen.

Jasecina, ka pétijumos, izverteéjot imunoglobulinu A, G, M un laktoferina dinamiku govju
piena, netiek kompleksi nemts véra govs vecums, laktacijas posms, tesmena funkcionalais stavoklis
un veseliba, ka arT govju turéSanas apstaklu un sezonas ietekme.

Ar nodomu izprast un izvertét imunoglobulinu un laktoferina lomu tesmena veselibas
saglabasana, $aja darba pétita imunoglobulinu A, G, M un laktoferina dinamika piena kiitsstaves un
ganibu periods saistiba ar somatisko $tinu skaitu piena un patogéno bakteriju klatbiitni tesmeni.



_____

daudzums govju piena ir vertéts, veicot biologiskaja un konvencionalaja lauksaimnieciba iegiita
piena kimiska sastava izpéti.

Apkopojot literatiira esosas teorétiskas atzinas un spriedumus, ka ar1 zinatniskajos p&tijumos
iegiitos datus, izvirzits promocijas darba mérkis.

Darba mérkis

Izvertet imunoglobulinu A, G, M un laktoferina koncentraciju un somatisko Stnu
skaita dinamiku govju piena saistiba ar govju sezonalo turSanu un patogéno bakteriju
klatbiitni tesment.

Darba uzdevumi

1. Novertét ganampulka govju tesmena funkcionalo stavokli, nosakot somatisko $tnu skaitu un
patogéno bakteriju klatbiitni piena kiitsstaves un ganibu periodos.

2. Noteikt ka izmainas imunoglobulinu A,G,M koncentracija govju piend un asins seruma
saistiba ar govju sezonalo turé€Sanu un patogéno bakteériju klatbiitni tesmeni.

3. Analizét laktoferina koncentraciju govju piena kitsstaves un ganibu periodos, tesmena
ceturk$nos ar un bez patogéniem mastita ierosinatajiem.

4. Noskaidrot iesp&jamas korelacijas starp imunoglobulinu A,G, M, laktoferina koncentraciju un
somatisko Siinu skaitu piena.

Darba zinatniska novitate

e Jzanalizéts nosaciti laba ganampulka govju tesmena funkcionalais stavoklis, izvertets, ka
turéSanas apstaklu maina ietekmé govju tesmena dabigo aizsargreakciju aktivitati.

e Analiz&ta un stud@ta imunoglobulinu A, G, M dinamika asinis un piena, ka art laktoferina un
somatisko Stinu skaitu dinamika piena, balstoties uz govju sezonalo turéSanu, proti, saistiba
ar izmainam govju turéSanas apstaklos un édinasana.

e Kompleksi izvértéta imunoglobulinu A, G, M koncentracija asinis un piena, laktoferina
vertiba un somatisko Stinu skaits piena atkariba no patogéno bakteriju klatbiitnes tesment.

e Pegtitas iesp&jamas sakaribas starp imunoglobulinu A, G un M daudzumu piena, asinis,
laktoferina koncentraciju piena un somatisko Stinu skaitu piena.

Darba apjoms: promocijas darbs noforméts 118 lappus€s un sastav no anotacijas,
ievada, literatiiras apskata, darba metodikas, petijumu rezultatiem, diskusijas, secinajumiem,
ieteikumiem praksei un izmantotas literatiiras saraksta un pielikuma.



Péetijuma rezultatu aprobacija

Pétijuma rezultati aprobéti $adas zinatniskas konferences

13™ International Scientific conference ,,Production diseases in farm animals”. Leipzig,
Germany, 29 July — 4 August 2007. Seasonal variation of the lactoferrin concentration, somatic
cell count and subclinical mastitis occurrence in cows.

11" International Scientific conference ,,Research for Rural Development”. Latvia, Jelgava, 19-
21 May, 2005. Immunoglobulins and Lactoferrin concentration in milk and bacteria causing
subclinical mastitis in dairy cows.

LLU VMF Starptautiska zinatniska konference ,,Dzivnieki. Veseliba. Partikas higiéna”. Jelgava,
2004. gada 15.oktobr1. Laktoferina koncentracijas izmainas piend govim kiitsstaves un ganibu
perioda, ta saistiba ar tesmena veselibas raditajiem.

ESDAR and EVSSAR International Scientific conference ,,Reproduction in Domestic animals”,
Ireland, August 2003. Seasonal variation in Immune activity and accurance of Subclinical
mastitis of cows.

LLU VMF Starptautiska zinatniska konference ,,Dzivnieki. Veseliba. Partikas higiéna”. Jelgava,
2002. gada 14.novemdri. Tesmena veselibas raditaju un imunoglobulina satura izmainas piend
un asinis, govim parejot uz ganibu periodu.

International conference of Animal Husbandry. Baisagola, October 2001. How the welfare
conditions affect milk quality to Latvian brown cows.

LLU VMF Starptautiska zinatniska konference ,,Veterinarmedicinas aktualitates”. Jelgava,
2000. gada 29 septembri. Praktiskie novérojumi par somatisko Sunu skaita izmainam govju
pienda.



MATERIALS UN METODES

Pétijuma veikSanas vieta un laiks

Promocijas darbs izstradats laika perioda no 2002.gada lidz 2010.gadam, pétijuma
eksperimentala dala veikta Valmieras rajona Konu pagasta slaucamo govju novietné ,,Pérles”
2002.gada un 2003.gada.

Rigas Reprodukcijas Centra (RRC) laboratorija noteikta laktoferina koncentracija piena,
imunoglobulinu A, G, M koncentracija piena un asinis, ka arl veikta asinu morfologiska un
biokimiska izmekl&Sana.

Akciju sabiedriba ,,Rigas piena kombinats” piena kvalitates laboratorija noteikts somatisko
Stinu skaitu piena.

VMF Kliniska instittita ganampulka veselibas un reprodukcijas problému laboratorija veikti
piena mikrobiologiskie izmekl&jumi.

Pétijuma izmantota ganampulka raksturojums

Valmieras rajona Konu pagasta slaucamo govju novietné ,,Perles” laika posma no 2002.gada
maijam Iidz 2003.gada oktobrim bija 75 slaucamas govis, ar vid§jo izslaukumu 7156 kg gada.
Vidgjais tauku saturs piena ir 4.2%, olbaltums 3.3%, vidgjais somatisko $tnu skaits piena 255 000
$inu mililitra (tokst.ml™).

Ganampulku veido divdesmit cCetras Latvijas Brinas Skirnes govis, trisdesmit divas
HolSteinas Melnraibas Skirnes govis, ka ar1 devinpadsmit govis, kas ir iepriekSmin&to govju skirpu
hibridi. Ganampulka govju vecums ir no 2 Iidz 8 gadi, bet vidgjais laktaciju skaits — 3.5 laktacijas.
Visas ganampulka govis paklautas parraudzibai.

Govis tiek turStas nesiltinata, jeb atvieglota tipa mitng, nepiesietas, grup&tas un barotas
diferencéti, atkariba no to produktivitates un laktacija perioda. Govju baribas raciona ieklauts
skabsiens, siens, sp&kbaribas maistjums, saknaugi, ka ar1 baribas piedevas. Ka pakaiSu materialu
govju turéSanas telpa izmanto skujkoku skaidas. Vasaras — rudens perioda govis atrodas dienas
ganibas, turpretim ziema un pavasari tiek turétas mitneé.

Govis slauc divas reizes diena, slauksanas zal€ ar ,,skujinas” tipa slaukSanas iekartu, plkst.
6:00 un plkst.18:00. Pirms slaukSanas govju pupus tira ar vienreizgjas lietoSanas salvetém un katra
ceturk$pa pirmas piena striiklas ieslauc kriizité ar melnu pamatni un izveérté piena kvalitati. Katru
reizi peéc govju izslaukSanas notiek pupu dezinfekcija. Ta ka slaukSanas zale vienlaicigi slauc Cetras
govis, slaucgjam ir iespgja sistematiski sekot 11dzi katras govs slauks$anas procesam.

Promocijas darba kopéja shema

2002.gada un 2003.gada kopa cetras reizes nopémam un izmekl€jam piena un asins
paraugus 16 govim, kuras izvélgjamies ka ganampulka govju parstavosu paraugkopu un ieklavam
izmekl&jumu grupa. Govis pétijjumam - paraugu nonemsanai un analiz€$anai izvélétas ar merki:

e analizét pienu, kas iegits govju laktacijas vidusposma un no kliniski veseliem
tesmenu ceturkSniem,

e analiz€t Iidziga vecuma (2,3 laktacija) un produktivitates (22-25kg piena diena)
govju piena un asins paraugus,

e analizét paraugus no visam ganampulka eso$am govju Skirn€m, lai iegiitu kopainu
par ganampulka govju tesmenu funkcionalo (veselibas) stavokli, un pétamo tesmena
aizsargkomponentu aktivitati. Tadgjadi pétijuma grupa ieklautas piecas Latvijas
Brinas skirnes govis, septinas HolSteinas Melnraibas Skirnes govis, ka ari Cetras
Latvijas Briinas un Holsteinas Melnraibas govju skirnu krustojumu govis.



Visam izmekl&juma grupa ieklautajam govim, divas reizes izmekl&jumi veikti ganibu
perioda un divas reizes kiitsstaves perioda.

Piena un asins paraugus nonémam katrai petijuma grupa ieklautai govij, katra izmeklgjumu
veikSanas reiz€. Piena paraugus pémam no tesmena katra ceturk$pa. Sakotn€ji no visiem
ceturkSniem iegiitos piena paraugus parbaudijam ar Kalifornijas mastitu testu (KMT).

Ceturks$nu piena paraugus, kuros KMT rezultats uzradija infekcijas ,,pedas” (1), aizdomigu
(2) vai pozitivu (3) reakciju izmekl&jam mikrobiologiski. Turklat mikrobiologiski izmeklgjam ari
visu ceturk$nu piena paraugus tam govim, kuram kaut viena ceturk$na piena parauga KMT rezultats
uzradija aizdomigu (2) vai pozitivu (3) reakciju.

Tadgjadi kopuma mikrobiologiski tika izmekl&ti 111 piena paraugi.

Veicot somatisko $tnu skaita, imunoglobulinu A, G, M un laktoferina dinamikas izpé&ti
piena saistiba ar govju sezonalo tur€Sanu, tika analiz&ti 214 piena paraugi, savukart izvert&jot
somatisko Siinu skaitu, imunogloulinu A, G, M un laktoferina koncentraciju piena atkariba no govju
tesmena inficétibas, tika analiz&éti 111 bakteriologiski izmekl&tie piena paraugi.

Izmeklesanas metodes, paraugu nonemsana
Morfologiska un biokimiska asins paraugu izmeklésana

Asins morfologisko un biokimisko analizu rezultati izvertéti, lai parliecinatos, ka
izmekl&juma grupa ieklautas govis ir veselas.

Asins paraugu morfologiskie izmeklgjumi (eritrocitu vid&jais lielums, hemoglobinu
koncentracija, trombocitu, leikocttu, limfocitu, monocitu skaits, fagocitarais indekss, hematokrita
indekss) un biokimiskie izmekl&jumi (kopgjais proteins, globulini, urinviela, glikoze, kreatins, Ca, P
daudzums, transferins u.c.) veikti ,,Rigas Reprodukcijas Centra laboratorija”. Asins paraugu
izmekl&Sanai izmantots automatiskais analizators MS-4 (Melet Schloesing Laboratories, Pontoise,
France). Asins paraugi nemti no astes vénas sterilos, vienreizgjas lietoSanas vakutaineros.

Tesmenu kliniska izmekléSana un piena paraugu novértéSana

Lai parbauditu un noteiktu tesmena veselibas stavokli, visam pétjjuma ieklautam govim
tesmeni un pupus novért§jam vizuali un palp&jam gan pirms, gan péc izslaukSanas. Tesmena
klinisko izmekléSanu veicam saskapa ar IDF noteiktajiem kritérijiem (International Dairy
Federation, 1987).

Pirms govju slaukSanas no katra ceturkSna pupa pirmas piena struklas ieslaucam kruzite ar
tumsSu pamatni un veicam pirmo piena striikklu fizikalo novertésanu. Vizuali izvért€jam piena krasu,
smarzu un konsistenci. Ipasu véribu vérsam uz piena parslu, receklu, stigu esamibu. Piena paraugu
noveértéSanu veicam peéc M.Sandholma un S. Pyorild, aprakstitas metodes (Sandholm, Pyoréla
1995).

Kalifornijas mastita testa veikSana

Talaka izmeklésana govju subklinisko mastitu noteikSanai pielietojam netieSo Stnu
skaitiSanas metodi Kalifornijas mastita testu (KMT). Tests pamatojas uz tilit€ju somatisko Stinu
skaita noveértéSanu piena. Reakciju vértgjam péc Philpot, Nickerson (1997) aprakstitas metodes,
nosakot géla veidoSanas intensitati plates iedobgs.

Piena paraugu mikrobiologiska izmekléSana

Piena paraugus laboratoriskai izmekl€Sanai aseptiski nonémam péc ISO 707(') standarta
rekomendétas metodes.



Piena paraugi nemti laika pirms rita slaukSanas un uz laboratoriju nogadati termosoma, kura
temperatiira neparsniedz + 10° C. Piena mikrobiologiskie izmekl&jumi patogéno mikroorganismu
identific€Sanai veikti tiilit péc paraugu piegades.

Standartprocediiras patogéno mikroorganismu identific€Sanai piena veiktas saskana ar IDF
(1981) noteiktajiem krit€rijiem, un Quinn et al. (2000) aprakstito proceduru.

Mikroorganismu sugu identifikacijai agara barotné tika wuzs@tas kolonijas. Izol&to
mikroorganismu kultiru biokimisko identifikaciju veicam, izmantojot: KrasoSanu péc Grama,
Oksidazes testu, Katalazes testu un Koagulazes testu.

Somatisko Siinu skaita noteikSana piena

Somatisko Sunu skaitu noteicam A/S ,Rigas piena kombinats” piena kvalitates
laboratorija, saskana ar LVS EN ISO 13366-3:1997 "Piens. Somatisko $tinu skaita noteikSana”,
Fluora-opto-elektroniska metode", kura tiek izmantota iekarta "Somacount 300".

TieSais Somacount mérfjumu nolasijums ir somatiskas §inas tikstoSos viena mililitra (ml™)
piena. Stinu skaitlo$anas instruments darbojas péc optiskas fluorescences principa.

Ta ka SSS piena govim svarstas no daziem simtiem lidz vairak ka &etriem miljoniem $tnu
mililitra, tad aprékinos, lai veidotu uzskatamakus grafikus, lietotas naturalas logaritmiskas vertibas
In(somat), savukart teksta dala un diskusija izmantots laboratoriski noteiktais somatisko $tinu skaits
piena.

Laktoferina un imunoglobulinu koncentracijas noteikSana

Laktoferina koncentracijas noteik$anai piena tika izmantots reagentu komplektu D-4156
,,Laktoferin — IFA - BEST”, s€rijas Nr. 33, kvalitates standarts TY 9398-045-23548172-2001.

Regentu komplekts izgatavots un pielietojams laktoferina kvantitativai noteikSanai asins
seruma un citos biologiskos $kidumos — asins plazma, urina, siekalas, sperma, piena u.c., izgatavots
a/s ,,Vektor-Best”, Krievijas Federacija. Metode pamatojas uz cietas fazes iminfermentanalizi,
izmantojot poliklonalas laktoferina antivielas.

Imunoglobulinu G, A un M Kkoncentracijas noteikS§anai piena un asinis tika izmantoti
reagentu komplekti ,,MIKROANALIZ IgG”, s€rijas Nr.11, kvalitates standarts TY 9398-337-
00155866-99, ,,MIKROANALIZ IgA”, sérijas Nr.11, kvalitates standarts TY 9398-335-00155866-
99, ,,MIKROANALIZ IgM”, sérijas Nr.11, kvalitates standarts TY 9398-336-00155866-99.

Regentu komplekti izgatavoti un pielietojami imunoglobulinu G, A, M kvantitativai
noteikSanai ar turbodimetrijas metodi asins seruma un citos biologiskos $kidumos — asins plazma,
urina, siekalas, sperma, piena u.c., izgatavoti a/s ,,HIIO CUHEKO3”, Krievijas Federacija.

Datu statistiska apstrade

Pétijuma datu statistiska apstrade veikta, izmantojot SPSS programmu -11.0 versiju
(Statistical Package for Social Science) un Microsoft Excel paketes.
Datu statistiska apstrade - aprékinati vidéjie raditaji, standartnovirze T (S), minimalas, maksimalas
vertibas. Aprakstosas statistikas raditaji — vidgja vertiba, standartnovirze, minimala un maksimala
vertiba, aprékinata ar SPSS datu analizes riku Descriptive Statistic.

Darba izvirzitas hipotézes parbauditas ar p-vertibas metodi, aprékinata p-veértiba salidzinata
ar butiskuma Itmeni 0=0,05 (Arhipova, Balina, 2003).

Kvalitativo faktoru ietekmes novertéSanai lietota vienfaktoru dispersijas analize, savukart
faktoru mijiedarbibas efekta izp€tei izmanta divfaktoru dispersijas analizi. Peétama faktora
biitiskums noskaidrots, parbaudot Ho un H; hipotézes (Arhipova, Balina, 2003).
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PETIJUMA REZULTATI UN DISKUSIJA

Govju tesmenu funkcionala stavokla izvértéjums, nosakot somatisko Stinu skaitu
tesmenu ceturksnu piena

Plasi tiek pétitas, izstradatas un salidzinatas dazadas metodes piena dziedzera slimibu
agrinai diagnostikai un izveért€Sanai, tomer joprojam visparatzits tesmena veselibas indikators ir
somatisko $tinu skaits (SSS) piena. Tapéc ar més, sava pétijuma somatisko $linu skaitu piena
izmantojam ka indikatoru tesmena funkcionala stavok]a un veselibas izvert€sanai.

Izvertgjot somatisko Stnu skaita raditajus tesmenu ceturkSnu piena, ceturkSnus iedalfjam
Cetras grupas (1.attels):

4. aruna/Group 4:
11%

3. grupa/Group 3;
5%

2. grupa/Group 2;
20%

1.grupa/Group 1;
64%

1.att. Tesmenu ceturk$nu sadalijums (%) , pamatojoties uz somatisko Siinu skaitu piena
Fig. 1. Division of the udder quarters (%) based on somatic cell count in milk

1.grupa: ceturkdni, kuru piena SSS neparsniedz 100 000 ml™. Sis raditajs saskana ar IDF definiciju
liecina, ka ceturksni ir veseli;

2.grupa: ceturk$ni, kuru piena SSS ir robezas no 100 000 ml™ Iidz 300 000 ml™, kas pec IDF
definicijas klasificgjami, ka iespgjami inficéti ceturksni;

3.grupa: ceturksni, kuru piena SSS ir robezas no 300 000 ml™ Iidz 500 000 m1™. Sis rezultats saskana
ar IDF definiciju norada uz latenti vai subkliniski inficétu ceturksni;

4.grupa: ceturksni, kuru piena SSS parsniedz 500 000 ml™, kas saskana ar IDF definiciju liecina par
subklinisku vai klinisku mastitu.

Procentuali lielaka dala, jeb 64% no visu izmekl€to govju tesmenu ceturkSniem ir pilniba
veseli, SSS %o ceturk$nu piena neparsniedz 100 000 ml™. Savukart 20% ceturkinu klasificgjami ka
iesp&jami inficeti, SSS piena ir robezas no 100 000 ml™ Iidz 300 000 ml™. Latenti vai subkliniski
inficéti ir 5% ceturksnu, SSS piena no 300 000 ml™* Iidz 500 000 ml™, bet 11% ceturkini ir
subkliniska vai kliniska mastita skarti, jo SSS piena parsniedz 500 000 ml™.

Kopuma 84% tesmena ceturkinu razo pienu, kura SSS neparsniedz 300 000 ml™, un §ads
koppiens saskana ar Ministru kabineta 2010. gada 9. februara noteikumiem Nr. 123 "Veterinaras,
higieénas un nekaitiguma prasibas svaigpiena apritei” péc kvalitates standartiem atbilst augstakas
kategorijas pienam.
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Somatisko Stinu skaits piena kiitsstaves un ganibu periodos

Pétijuma gaita veicam somatisko Siinu skaita salidzinoSu izveérté€Sanu piena kiitsstaves un
ganibu periodos. legiitie rezultati (2.attls) liecina, ka vid&jais SSS analizétajos piena paraugos ir
233 710 (566.31) ml™, kutsstaves perioda tas ir 169 530 (419.94) ml™, savukart ganibu perioda
somatisko §inu skaits piena ir ievérojami augstaks 302 880 (685.72) ml™. SSS piena butiski
(p<0.05) atskiras ganibu un kitsstaves periodos.

400

350
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Housing

300

250

200 T O Ganibas /
Grazing

v

SSS/SCC

150 A

100 A

50 A

2.att. Somatisko Siinu skaits piena (tukst/ml) kiitsstaves un ganibu perioda
Fig. 2. Somatic cell count in milk (thousand/ml) in the housing and grazing period

ArT miisu iepriek$ veikto p€tijumu rezultati liecina, ka somatisko $tinu skaits govju piena
ganibu perioda ir butiski augstaks, salidzinot ar kiitsstaves periodu (Kocina, Antane, 2000).

Loti iesp&jams, So pieaugumu veicina intensiva argjas vides faktoru ietekme, radot tesmena
kairinajumu, ka ar1 dzivnieku imiinreakciju aktivacija ganibu perioda. Publikacijas minéts, ka
liellopiem karstuma un stresa ietekmé pieaug leikocitu migracija piena dziedzeri (Elvinger et al.,
1992) un palielinas SSS piena (Johnson, Vanjonack 1975). Demelash (2005) zino, ka sezona bitiski
ietekmé somatisko Stinu skaitu piena, proti, ganibu perioda, silta un mitra laika govim ir lielaks risks
saslimt ar tesmena iekaisumu. Iesp&jamais skaidrojums lielakam mastitu izcelsmes riskam ganibu

perioda ir tesmena kontakts ar argjas vides kairinatajiem, t.sk. patogéniem mikroorganismiem
(Goldberg et al., 1992).

Westgarth (1975) un Demelash (2005) norada, ka SSS govju piena médz biit Joti mainigs,
pat paaugstinats ganampulkos, kur govju piena nav konstatéta patogéno ierosinataju klatbiitne.

Lai noskaidrotu ka patogénie mikroorganismi ietekmé SSS goviju piena un izvértétu to lomu
subklinisku mastitu izcelsmé, veicam ceturk$nu piena mikrobiologisku izmeklgsanu.

Somatisko $iinu skaits piena saistiba ar patogénajiem ierosinatajiem tesmenu ceturksnos

legiitie rezultati (3.attéls) liecina, ka visaugstakais vidgjais SSS ir to ceturkipu piena
paraugos, kuros identificéti patogénie mastitu ierosinataji, un tas ir batiski augstaks (p<0.001), ka
paraugos bez patogéniem ierosinatajiem, attiecigi 540 050 ml™ (802.18) un 247 800 (535.80) ml™.
Tas apstiprina apgalvojumu, ka nozimigs SSS pieauguma célonis piena ir tesmena infekcija
(Philpot, Nickerson, 1997; Burveinich et al., 1998; Hamann, 2002).
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3.att. Somatisko $iinu skaits (takst/ml) piena ar (Poz) un bez (Neg) patogéniem ierosinatajiem
Fig. 3. Somatic cell count (thousand/ml) in milk with (Poz) and without (Neg) pathogenic agents

Piena paraugu mikrobiologiskas izmekléSanas rezultati norada, ka visbiezak inficéti ir
tesmena pakalgjie ceturksni (67.7%), savukart, augstaks SSS gan kiitsstaves, gan ganibu perioda,
novérots tesmena labas daivas ceturk$nos. Tas norada, ka somatisko $tinu skaita pieaugums piena
govim laktacijas visusposma, ne vienmér Saistams ar patogéno ierosinataju klatbiitni tesmeni
(Johnson, Vanjonack 1975; Elvinger et al., 1991; Saloniemi, 1995).

Ka noradits pétijumos, tesmena infekcijas izplatibas intensitate ir tieSi atkariga no
mikroorganismu sugam, kas sastopamas vidé, kura uzturas govis. To, cik ganampulka govju
infekcija skars, nosaka divi galvenie faktori: mikroorganismu virulence un govs individualas sp&jas
pretoties infekcijai (Reneau, 1986; Ali-Vehmas, Sandholm, 1995).

Identificgjot patogénos mikroorganismus, secinam, ka 52.9% ceturkSnu piena paraugos
atklats KNS, 26.5% paraugos Str. uberis, un 20.6% paraugos S.aureus.

Str.uberis inficéto ceturks$nu piena novérojam visaugstako vidéjo somatisko $iinu skaitu 779
880 (1117.53) ml™. S.aureus infekcijas gadijuma vidgjais SSS ir 566 420 (480.88) ml?, bet KNS
infekcijas gadfjuma SSS piena ir 409 880 (728.78) ml™. Pétijuma rezultati liecina, ka SSS piena
butiski (p<0.001) atskiras atkariba no tesmenu ceturk$nos esoSajiem patogéniem ierosinatajiem.

Somatisko Siinu skaits piena kiitsstaves un ganibu periodos saistiba ar patogenajiem
ierosinatajiem tesmenu ceturksnos

Lai izanaliz&tu somatisko Stinu skaita svarstibas piena kiitsstaves un ganibu periodos saistiba
ar patogé€no bakteriju klatbiitni tesmena ceturkSnos, izvertg§jam govju sezonalo tur€Sanu un
patogénos mastita ierosinatajus, ka saistitus faktorus (1.tabula).

P&tijuma rezultati liecina, ka govju sezonalas turéSanas mijiedarbiba ar patogé€najiem mastita
ierosinatajiem biitiski (p<0.05) ietekmé somatisko $iinu skaitu piena.
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1. tabula/Table 1

Somatisko Siinu skaits piena kiitsstaves un ganibu periodos, saistiba ar tesmenu ceturksnos

identificetajiem patogenajiem ierosinatajiem

Somatic cell count in milk during the housing and grazing period in relation
with the pathogenic agents identified in the udder quarters

Kiitsstaves periods/Housing period | Ganibu periods/ Grazing period
CeturkSpu piens/ 757 2o SSS Standart- | Paraugu SSS Standart-
Quartermilk | guaits/ | takstml/ | novirze/ | skaits/ | tukstml/ | novirze/
Number SCC Standard Number SCC Standard
of thousand/ml™ deviation | of samples | thousand/ml” | deviation
samples !
Bez patogéniem/ 34 121.46 240.33 35 358.34 701.71
Without pathogens
KNS 11 581.22 101.46 11 238.55 181.99
Str.uberis 7 375.00 812.52 4 2197.00 930.55
S.aureus 5) 817.00 402.46 4 232.33 397.22

Kiitsstaves perioda visaugstikais vidgjais SSS 817 000 (402.46) ml™ konstatéts S.aureus
inficéto ceturkSnu piena. Publikacija minéts, ka visvairak S. aureus izoléts no piena paraugiem
ziemas un rudens perioda (Konosonoka, 2005). Ir norades, ka S.aureus ir tipisks hronisko mastitu
izraiso$s mikroorganisms un infic€Sanas risks ar to Ipasi pieaug, samazinoties dzivnieka rezistencei
(Ali-Vehmas, Sandholm, 1995). Misu iegiitie rezultati iesp&jams liecina, ka kitsstaves perioda
S.aureus aktivitate pieaug, jo pazeminas govju rezistence.

Ganibu perioda visaugstiko vidgjo SSS 2197 000 (930.55) mI* novérojam Str.uberis
inficéto ceturk$nu piena, turpretim kitsstaves perioda §is infekcijas gadfjuma SSS piena ir tikai 375
00 (812.52) mI™. Str.uberis ir vides mikroorganisms, kas nespgj ilgstosi uzturéties tesmeni (Philpot,
Nickerson, 1997). Tas lauj izdarit pienémumu, ka pétamaja ganampulka, nopietnakais infekcijas
avots ir ganibu vide. Izpétits, ka Str.uberis ne vienmér izraisa akiitas slimibas pazimes un infekciju
iespgjams sekmigi ierobezot, uzlabojot govs tur€Sanas un vides higi€nas apstaklus (Philpot,
Nickerson, 1997).

Publikacijas minéts, ka tesmena iekaisuma gadijuma SSS piena norada uz mastita smaguma
pakapi (Bramley, 1991). Iesp€jams, ka ganibu perioda atseviSku patogéno mikroorganismu sugu
virulence ir augstaka, turklat, ganibu perioda intensific€joties govju dabigajam aizsargsp€jam, ari
tesmena imunologiskas aizsargreakcijas izpauzas spécigak.

Misu iegitie rezultati norada, ka ganibu perioda, salidzinot ar kiitsstaves periodu,
somatisko $iinu skaits ir biitiski augstaks (p<0.01) ar1 piena paraugos bez patogénam bakterijam,
attiecigi 358 340 (701.71) ml™ un 121 460 (240.33) ml™. Iesp&jams, tas apstiprina viedokli par
tesmena neinfekciozu kairinajumu, ka nozimigu SSS pieauguma céloni govju piena (Ligers, 1971;
Elvinger et al., 1991; Saloniemi, 1995; Kocina, Antane, 2000; Demelash et.al. 2005). Tomér pastav
liels risks, ka tesmena audu kairinajumu var komplic€t tesmena infekcija (Johnson, Vanjonack
1975; Elvinger et al., 1991; Saloniemi, 1995; Ali-Vehmas, Sandholm, 1995).

Imunoglobulinu G, A, M vértibas piena un asins seruma

P&tot un analizgjot imunoglobulinu v&rtibas govju piena un asins seruma, secinam, ka autori
parsvara uzmanibu akcent€ vai nu uz patogéno mikroorganismu lomu vai laktacijas perioda nozimi
imunoglobulinu koncentracijas izmainas (Guidry et al., 1980 (a); Guidry et al., 1980 (b); Butler,

14



1983; Doymaz et al., 1988; Korhonen, Kaartinen, 1995; Korhonen et al, 2000), bet neizvérte So
biologiski aktivo vielu dinamiku plasakas kopsakaribas.

Zinams, ka imunoglobulinu A, G un M daudzums piena ievérojami vari€ atsevisku individu
starpa (Guidry & Miller, 1986), un visi to koncentraciju ietekméjosie faktori nemaz vél nav apzinati
(Deptula, 1987; Butler, 1994; Korhonen et al., 2000, Krol, 2010). Ka noradits literatiira, veselu
govju piena laktacijas vidusposma visu klasu imunoglobulinu koncentracija ir zema, bet ta pieaug
tesmena iekaisuma laika (Sandholm, Korhonen, 1995; Korhonen et al., 2000).

Misu iegutas imunoglobulinu G, A un M vértibas piena, ka arT un literatiira sniegtas normas
apkopotas 2.tabula.

2.tabula/Table 2

Miisu iegiitas imunoglobulinu G, A, M vértibas piena un literatiira sniegtas normas
Immunoglobulin G, A, M values in milk obtained in the present research and
standards given in literature

Misu pétijuma dati/ Data of | Norma veselam Informacijas
Imunoglobulinu our studies govim/ avots/
klase/ Class of | vidgja vertiba, vertibu Standard in Information
immunoglobulins | standartnovirze/ svarstibas/ | healthy cows source
Mean value, Ranges
stand. deviation of values
19G 2.05(0.83) g™ [0.16 - 4.30|0.70 glI* - 1.40 | Sandholm, Korhonen,
glt glt 1995; Lui et al., 2009
IgA 1.36 (0.67) gl [048-4.95 [0.12gl"-1.12 | Sandholm, Korhonen,
glt glt 1995; Zagorska u.c.,
2007
IgM 1.33(0.94) gl™ [0.00 - 6.17 [ 0.10 gl - 1.65 | Sandholm, Korhonen,
gl glt 1995; Zagorska u.c.,
2007

Salidzinot ar citu autoru noraditajam imunoglobulinu A, G, M normam veselu govju piena,
misu petijuma:

1gG koncentracija ir augstaka;

IgA un IgM koncentracija augstaka, bet sakrit ar cita, Latvija veikta petijjuma rezultatiem
(Zagorska, 2007).

Visu pétamo klasu imunoglobulinu veértibas piena, jo 1pasi IgM, svarstas plasas robezas.

Turpretim asins seruma 1gG un IgM vidgjas vértibas, attiecigi 2.34 (0.91) gl'1 un 0.53
(0.52) gl™", ir zemakas, salidzinot ar citu autoru noraditajam normam, savukart IgA koncentracija
nedaudz parsniedz literattira noraditas normas (Butler, 1994);

legtitie rezultati iesp&jams norada, ka latenta un subkliniska tesmena iekaisuma gadijuma,
notiek imunoglobulinu G un M pastiprinata ieceloSana no asinsrites tesmena audos, lai pasargatu
tesmeni no infekcijas manifestacijas (Lascelles, 1979). Tadgjadi palielinas imunoglobulinu G, A un
M koncentracija piena, bet samazinas to daudzums asins seruma. Savukart asins seruma
imunoglobulinu G un M koncentracijas picaugumu nenovéro, jo govim nav akitas formas tesmena
iekaisumu (Rainard, Caffin, 1983). Iespgjama ar1 virkne citu piena-asins barjeras regul&josu un
ietekméjosu faktoru iedarbiba, kas nosaka imunoglobulinu ieceloSanas intensitati no asinsrites piena
dziedzera audos (Lewis-Jones et al., 1985).

15



Misu iegita IgA koncentracija asins seruma atbilst literatGra sniegtajam veértibam, kas
iesp&jams liecina, tesmena audu aizsardzibai nepiecieSamais IgA, atskiriba no IgG un IgM, pamata
ir vietgjo, plazmatisko Stinu producéts, nevis iecelo no asinsrites (Watson, Lascelles, 1973; Watson,
1980; Guidry et al., 1980(b)).

Imunoglobulinu G, A, M koncentracija piena un asins seruma kitstaves un ganibu periodos

Publikacijas minéts, ka liellopiem imunoglobulinu daudzums asins seruma un piena
nozimigi vari€ atkariba no sezonas un vislielako koncentraciju piena tas sasniedz pavasari un vasara
(Guidry & Miller, 1986; Conesa et al., 2005; Konuspayeva, 2007).

Ar1 misu pétijums pierada, ka govju sezonala turéSana biitiski ietekme imunoglobulinu G un
A koncentraciju piena un imunoglobulinu G, A un M koncentraciju asins seruma, un S0
imunoglobulinu vertibas biitiski atSkiras (p<0.001) kiitsstaves un ganibu periodos.

4. attels uzskatami parada imunoglobulinu G, A un M vertibas piena kiitsstaves un ganibu
perioda, ka arT So vertibu izkliedi.
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4.att. Imunoglobulinu G, A un M daudzums piena (gl'l) kiitsstaves un ganibu periodos
Fig 4. Immunoglobulin G, A, and M amount in milk (gI™*) in the housing and grazing period

Imunoglobulins G piena visaugstako vid&jo vértibu 2.26 (0.91) g™ sasniedz Kiitsstaves
perioda, kad tas ir domingjoSais globulins govju piena. Ganibu perioda vid§ja IgG vertiba piena
paraugos ir 1.83 (0.67) gl™ un ta kvantitativais parsvars par citiem imunoglobuliniem piena ir
neliels. ITmunoglobulins A piena visaugstako vid&o vertibu 1.83 (0.61) gl™ sasniedz ganibu
perioda, turpretim kiitsstaves perioda IgA vid&ja vertiba piena ir divas reizes zemaka, proti, 0.93
(0.37) gI't. Imunoglobulina M piena vidgjas vertibas ganibu un kitsstaves periodos ir aptuveni
vienadas, attiecigi 1.35 (0.88) gl un 1.31 (1.00) gl ™.
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Turpretim cita, Latvija veikta pétijuma rezultati liecina, ka IgG koncentracija govju piena
butiski neatSkiras atkariba no govju turéSanas apstakliem, turpretim IgM vértibas atskiras butiski
(Zagorska u.c., 2007).

Iesp&jams tas norada, ka sezonala govju turéSana vairak izpauzas sezonas, ka tur€Sanas
apstaklu ietekme.

Petijuma konstatgjam, ka imunoglobulina A koncentracija piena bitiski palielinds govim
parejot no kiitstaves uz ganibu periodu (p<0.001), tatad IgA tapat ka SSS lielako vidgjo veértibu
sasniedz ganibu perioda. Ka ieprieks aprakstits ganibu perioda tesmens paklauts intensivakai
apkartgjas vides iedarbibai un dazada veida kairinadjumiem. Augsta IgA koncentracija Sai perioda
iespejams norada, ka tesmena audu aizsardziba lidz ar SSS primara un nozimiga loma ir tiesi IgA.
Sis imunoglobulins iesaistas tesmena audu aizsardziba jau agrina to kairindjuma stadija, kavé
bakteriju pielipSanu tesmena epitélija Sinam, aglutin€ tas un neitralizé bakteriju tokstnus (Watson,
1980; Korhonen, Kaartinen, 1995). Misuprat nevar piekrist apgalvojumam, ka govju tesmeni
sekretorais IgA ir mazaktivs, jo salip ar piena tauku lodite€m, tap&c tam nav lielas nozimes tesmena
audu aizsardziba (Lascelles, McDowell, 1970; Tizard, 2000).

Konstatgjam, ka katsstaves perioda IgG un IgM saturs piena paraugos svarstas daudz
plasaka amplitida, ka ganibu sezona. IgA vertibu svarstibu amplitida nav tik izteikta, tomé&r
salidzino$i lielakas IgA vértibu svarstibas novéro ganibu perioda. Atseviskos piena paraugos
imunoglobulinu vértibas, atrodas aiz standartnovirzu robezam, kas iesp&jams liecina par govju
individuala faktora nozimigo lomu imunoglobulinu producésana (Guidry & Miller, 1986).

5.attéla paraditas imunoglobulinu G, A un M vértibas asinS seruma un $o vértibu svarstibu
svarstibu amplitiida kiitsstaves un ganibu periodos.
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5.att. Imunoglobulinu G, A un M daudzums asins seruma (gl'l) kiitsstaves un ganibu periodos
Fig 5. Immunoglobulin G, A, and M amount in the blood serum (gl™) during the housing and
grazing period
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Asins seruma visaugstakas IgG, IgA un IgM vidgjas vértibas konstatétas ganibu perioda,
attiecigi 2.98 (0.89) gl™*, 0.70 (0.20) gl™, 0.84 (0.61) gI™* , kad tas ir batiski augstakas (p<0.001) ka
kiitsstaves laika.

Iesp&jams, tas liecina par imunsist€émas aktivacijas procesiem, kas noris saistiba ar govju
brivo turéSanu, kustibu iesp€jam, pilnvertigakas un kvalitativakas baribas pieejamibu ganibu
perioda (Michalek et al., 1975; Deptula, 1987).

Imunoglobulinu G, A, M vértibas piena un asins seruma saistiba
ar tesmenu ceturks$nu inficétibu

Ir atSkirigi p&tijumu rezultati par imunoglobulinu G, A, M daudzumu vesela un patogéno
mikroorganismu inficéta piena dziedzeri, kas visbiezak sniedz informaciju par imunoglobulinu
dinamiku govju piena klinisku un akiitu mastitu gadijumos.

Ka noradits literatiira, imunoglobulinu G, A un M daudzums piena ievérojami picaug
tesmena iekaisuma laika, kad tie aktivi iesaistas piena dziedzera imunologiskajas reakcijas pret
tesmeni iekJuvusajiem patogéniem (Harmon et al.,1975; Hidiroglou et al., 1992; Butler, 1994;
McFadden et al., 1997; Kawai et al., 1999). Iekaisusa tesmena piena to koncentracija var piecaugt 3-
5 reizes (Sandholm, Korhonen, 1995), 10 un vairak reizes (Korhonen, Kaartinen, 1995).

Veicam izpéti, lai noskaidrotu kadas ir imunoglobulinu G,A un M véribas piena un asins
seruma, kad govim nediagnostic€ akiitas un kliniskas formas mastitus:

Piena paraugos

1gG vidgja vertiba paraugos ar patogéniem ierosinatajiem un bez patogéniem atSkiras loti
nedaudz, attiecigi 2.23 (0.84) gl™ un 2.19 (0.69) g™, IgA vidgja vertiba paraugos bez patogéniem
ierosinatajiem ir nedaudz augstaka, ka paraugos, kuros atrasti mastitu ierosinataji, attiecigi 1.49
(0.86) gl™ un 1.23 (0.57) glI™*. Ari IgM vidgja vértiba ir augstika paraugos bez patogénajiem
ierosinatajiem, attiecigi 1.71 (0.87) gl un 1.45 (0.87) gl ™.

Imunoglobulinu G, A un M vidgjie raditaji butiski neatSkiras piena paraugos ar un bez
patog€najiem mastita ierosinatajiem (p>0.05).

Asins seruma paraugos

19G vidgja vertiba 2.17 (0.77) gl'l ir lielaka to govju asins seruma paraugos, kuru piena
atklati patogénie mikroorganismi. Govim, kuru piena }l)atogénos mastita ierosinatajus
neidentificgjam, IgG vid&ja vertiba asins seruma ir 2.01 (0.67) gl™.

IgA vidgjas vertibas asins seruma paraugos ir lidzigas govim, kuru piena atklati patogénie
mikroorganismi un govim, kuru piena patogéno mikroorganismu nav, attiecigi 0.42 (0.22) gl un
0.44 (0.16) gl™.

IgM vidgjas vertibas asins seruma paraugos ir lidzigas govim, kuru piena atklati patogénie
mikroorganismi un govim, kuru piena patogéno mikroorganismu nav, attiecigi 0.32 (0.41) g™ un
0.30 (0.35) gI™.

Imunoglobulinu G, A un M vidgjie raditaji arT asins seruma biitiski neatSkiras atkariba no
govju tesmenu inficétibas (p>0.05).

6.attela iespgjams salidzinat imunoglobulinu G, A un M vértibas un to svarstibu amplitadu
govju asins seruma saistiba ar tesmenu ceturkSnu inficétibu.
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6.att. Imunoglobulinu G, A un M daudzums (gl'l) govju asins seruma saistiba ar tesmenu
ceturksnu inficétibu
Fig. 6. Immunoglobulin G, A, and M amount (gI™ in cows blood serum in relation with the
infection of udder quarters

Attela var noverot, ka vidgjie raditaji ir loti lidzigi abam grupam, tomér imunoglobulinu G,
A, M vértibu svarstibu amplitiida ir lielaka to govju asins seruma, kuru tesmeni ir inficéti, Tpasi to
novéro attieciba uz IgG maksimalam vertibam. AtseviSkos paraugos imunoglobulinu veértibas
neieklaujas veértibu standartnovirzu robezas, kas iesp&jami liecina par individuala faktora nozimigo
lomu imunoglobulinu G, A un M producésana (Guidry & Miller, 1986).

Publikacijas noradits, ka imuoglobulinu G, A, M koncentracija govju piena un asinis
ieverojami palielinds lidz ar tesmenpa inficétibu (Butler, 1994). Novérots, ka klinisku mastitu
gadijumos govju piena imunoglobulinu daudzums var ievérojami pieaugt (Avery, Gordon, 1991;
Korhonen et al., 2000), jo pasi akiitas tesmena infekcijas laika (Mackie, Logan, 1986).

Noveérojam, ka salidzinot ar veselam govim, govim, kuram ir latents un subklinisks tesmena
iekaisums imunoglobulinu G, A, M vértibas piena un asins seruma bitiski nepalielinas.

Iesp&jams, miisu rezultati liecina:

e imunoglobulinu G, A, M paaugstinata koncentracija tesmeni nodroSina tesmena audu
seromukozalo aizsardzibu, gan tam govim, kuram tesmeni identificéti patogénie
mikroorganismi, gan tam, kuram tesmeni neinficéti. Tadgjadi tiek ierobeZota mastitu
izplatiba ganampulka;

e imunoglobulinu G, M paaugstinata koncentracija tesmeni tiek uzturéta tiem pastiprinati
iecelojot no asinsrites, savukart IgA palielinata daudzuma tiek secernéts tesmena audos.
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Veicot padzilinatu izpéti, noteicam ar1 imunoglobulinu G, A un M koncentraciju govju piena
un asins seruma saistiba ar tesmeni eso$iem, konkrétajiem patogéniem (7.attels).
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7.att. Imunoglobulinu G, A un M daudzums (gl™") piena saistiba ar patogénajiem
ierosinatajiem tesmenu ceturksnos
Fig 7. Immunoglobulin G, A, and M amount (gI™) in milk in relation with pathogenic agents in
the udder quarters

Ka liecina pétijuma dati, imunoglobulinu veértibas ir sekojosas:
Piena paraugos:

IgG augstaka vidgja vértiba 2.70 (0.32) gl™* ir Str.uberis infekcijas gadijuma, bet zemako
vértibu 1.35 (0.32) gl™ noveéro S.aureus infekcijas gadijuma, ta ir pat zemaka neka imunoglobulina
G vértiba veselo ceturk$nu piena. Savukart KNS inficéto ceturk$nu piena novéro vislielakas vértibu
svarstibas.

IgA vertibas inficétu ceturkSnu piena ir zemakas par ta vertibam veselu ceturk$pu piena.
Viszemaka vértiba 1.20 (0.42) gl ir S.aureus infekcijas gadijuma, nedaudz augstaka ta ir KNS un
Str.uberis infekciju gadijumos, attiecigi 1.30 (0.21) gl™ un 1.29 (0.44) gI™.

Ar1 IgM vertibas infic€tu ceturkS$nu piena ir zemakas par ta vertibam veselu ceturkSnu piena.
Viszemaka vidgjo vértibu 1.27 (0.49) gl™, lidzigi ka imunoglobuliniem G un A, novéro S.aureus
skarto ceturk$nu piena.

Imunoglobulinu G, A un M koncentraciju piena bitiski neietekmé tesmena ceturksni esosais
patogéna ierosinataja veids (p>0.05).

7.attels uzskatami parada, ka imunoglobuliniem G, A, M piena nenovéro lielas vidgjo
vertibu atSkiribas saistiba ar tesmenu ceturksnos identificétajiem patogéniem mastita ierosinatajiem.
Tomér salidzinosi neliels IgG vértibu pieaugumu piena verojams Str.uberis infekcijas gadijuma.
Jaatzimé, ka piena paraugos ar patog€niem ierosinatajiem, jo ipaSi Str.uberis un S.aureus
gadijumos, noveéro lielaku imunoglobulinu vertibu svarstibu amplitidu, ka paraugos, kuros
patogénie mikroorganismi nav identificeti.
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Asins seruma paraugos:

IgG, IgA un IgM augstakas videjas vertibas, attiecigi 2.62 (0.74) gl™, 0.51 (0.24) gI™* un
0.50 (0.46) g, sasniedz S.aureus izraisitas tesmena infekcijas gadijuma, savukart KNS un Str.uberis
patogéni nespéj izraisit imunoglobulinu koncentracijas pieaugumu asinis.

P&tijuma rezultati pierada, ka imunoglobulinu G, A un M vidgjas vertibas asins seruma biitiski
atSkiras atkariba no tesmena ceturksni esos$a patogéna ierosinataja veida (IgG p>0.05, IgA p>0.001,
IgM p>0.001).

Miisu pétijuma rezultati liecina, ka latenta un subkliniska tesmena iekaisumu laika vienigi
S.aureus spgj izraistt imuoglobulinu G, A, M koncentracijas pieaugumu govju asins seruma.

Ir zinojumi par to, ka imunoglobulinu koncentracija piena un asinis ir vért€§jama kopsakariba
ar mastitu izraiso$o patogéno mikroorganismu sugam, iekaisuma raksturu un ilgumu (Rainard,
Caffin, 1983; Anderson et al., 1986). Piena ta nozimigi pieaug akiitu tesmena infekciju laika
(Guidry et al., 1980 (a); Ostensson, Lun, 2008), jo pasi endotoksinu induc&tu mastitu gadijuma
(Persson et al.,1992), turpretim hroniska iekaisuma gaita, piem&ram, S.aureus mastita gadijuma, nav
konstatétas imunoglobulinu daudzuma atskiribas (Doymaz,1988).

Pausts viedoklis, ka Str. uberis inducétu tesmenu ickaisumu gaita imunoglobulinu
opsongjosa aktivitate piena un asins seruma ir zema, tapéc specifiskas antivielas nav tesmena
aizsargatajas §is infekcijas gadijuma (Hill et al., 1994). Miusu iegitie rezultati apliecina
imunoglobulinu G, A, M zemo aktivitati asins seruma Str. uberis tesmenpa infekcijas gadijuma,
savukart piena §1s infekcijas laika noverojam paaugstinatu IgG koncentraciju. Art cits petijums
sniedz noradi, ka IgG iesaistas tesmena audu aizsardziba Str.uberis izraisitu akiitu un subakiitu
infekciju gadijuma (Fang et al., 1998), iesp&jams tapéc, ka laktoferins ka nozimigs govs tesmena
aizsargfaktors maz inhibé Streptokokku dzimtas patogénus (Arnold et al., 1980; Reiter, 1985).

Imunoglobulinu G, A un M koncentracija piena kutsstaves un ganibu periodos saistiba ar
tesmenu ceturksnu inficétibu

Izvertgjot imunoglobulinu G, A un M koncentraciju piena kiitsstaves un ganibu periodos,
saistiba ar tesmenu ceturkSnu infic€tibu, secinajam, ka sezonalas turéSanas un patogéno ierosinataju
mijiedarbibas efekts biitiski neietekm& imunoglobulinu koncentraciju piena (p>0.05), tomér
noverojam atseviskas tendences:

IgG vidgja vertiba piena kitsstaves perioda ir augstaka gan paraugos ar patog€najiem
ierosinatajiem, gan bez tiem, savukart ganibu perioda IgG koncentracija ir augstaka neinficéto
tesmena ceturksSnu piena paraugos (8.att€ls).
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8. att. Imunoglobulina G vértibu (gl™) dinamika piena kiitsstaves un ganibu periodos
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Fig. 8. The dynamics of immunoglobulin G values (gI™) in milk during the housing
and grazing period in relation with the udder infection

IgA vidgja vertiba ganibu perioda ir augstaka gan paraugos ar patog€najiem ierosinatajiem,
gan bez tiem, turklat ganibu perioda, lielaka IgA vertiba, lidzigi ka IgG, konstatéta neinficéto

tesmena ceturkS$nu piena paraugos (9.attels).
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9.att. Imunoglobulina A vértibu (gl™) dinamika piena kiitsstaves un ganibu periodos

saistiba ar tesmena inficétibu

Fig. 9. The dynamics of immunoglobulin A values (gI™) in milk during the housing and
grazing period in relation with the udder infection
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legiitie rezultati v€lreiz norada un apliecina, ka IgG un IgA koncentraciju picaugumam
piena ir sezonals raksturs (Guidry & Miller, 1986; Conesa et al., 2005; Konuspayeva, 2007), turklat
ganibu perioda imunoglobulinu G un A koncentracijai ir tendence pieaugt neinfic€tu ceturkSnu
piena.
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10. att. Imunoglobulina M vértibu (gI™*) dinamika pien kiitsstaves un ganibu periodos
saistiba ar tesmena inficétibu
Fig. 10. The dynamics of immunoglobulin M values (gl™) in milk during the housing and
grazing period in relation with the udder infection

IgM vidgjas vertibas kiitsstaves un ganibu perioda ir augstakas neinfic€tu ceturk$nu piena
un tas visa gada laika ir aptuveni vienadas, savukart inficétu ceturks$nu piena kiitsstaves perioda
novéro IgM vertibu strauju pieaugumu (10.attels). Analiz€jot IgM vertibas piena konstat€jam, ka
sezonalas turéSanas ietekmé tikai inficeto ceturkS$nu piena pieaug imunoglobulina M koncentracija.

Laktoferina vertibas piena

Pétnieciskaja literatiira galvenokart ir sastopami dati par laktoferina, ka antibakteriala
faktora darbibu. Noradits, ka veselu govju piena laktacijas vidusposma laktoferina koncentracija ir
zema, bet ta pieaug tesmena iekaisuma laika (Sandholm, Korhonen, 1995; Kawai et al., 1999;
Hagivara et al., 2003; Diarra et al., 2003). Tomér ir pétijumi, kas liecina, ka laktoferina daudzumu
govs piena ietekmé ari citi faktori, pieméram, govs Skirne, vecums veselibas stavoklis laktacijas
periods, govju turéSanas apstakli (Harmon, 1975; Senft et al., 1976; Welty et al., 1976; Kutila et al.,
2003; Zagorska, 2007; Konuspayeva et al., 2007). Pieejamie dati, par Lf koncentraciju veselu
govju piena ir atSkirigi. Publikacijas minéts, ka laktacijas vidusposma Lf koncentracija piena ir 0.02
gl — 0. 35 gI'* (Welty, 1976), 0.1 gl™*- 0.35 gI™* (Harmon, 1975), bet subklinisko mastitu skarto
govju piena ta ir no 0.2 gl'1 lidz 1.2 gl'1 (Kawai et al., 1999; Hagivara et al., 2003). Kliisko mastitu
gadfjuma laktoferina koncentracija var sasniegt pat 8.0 gl'1 (Harmon, 1975) un vairak (Korhonen,
Kaartinen, 1995).

Mis iegiitie rezultati liecina, ka vid&ja laktoferina koncentracija govju piena ir 0.61 (0.50) gl ™,
kas ir augstaka par literatira noraditajam normam veselam govim. Lf vértibas svarstas plasa
amplitida no 0.00 gl'1 lidz 4.40 gl'l. Pétijumos noskaidrots, ka Lf koncentracija piena ievérojami
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vari€ atsevisku govju starpa (Kutila et al., 2003), ka ar1 vienas govs tesmena ceturkSnu ietvaros
(Welty et al,1976). Vertibu svarstibas tesmena ceturk$nu ietvaros tiek skaidrotas ar ieprieks
parslimotu mastitu kada no tesmena daivam (Watson 1980).

Laktoferina koncentracija piena kiitsstaves un ganibu periodos

Publikacijas noradits, ka laktoferina daudzums piena nozimigi vari€ saistiba ar sezonu
(Konuspayeva et al., 2007) un govju turé$anas sistémas (Zagorska 2007).

Miisu pétijuma laktoferina vidgja koncentracija piena kitsstaves perioda ir 0.739 (0.54) gl™,
bet ganibu perioda 480.4 (0.55) gl un katsstaves perioda ta ir batiski (p<0.05) augstaka.

11.attela uzskatami noradits, ka kiitsstaves perioda, kad v€rojama augstaka laktoferina
koncentracija, arT veértibu svarstibu amplitidas ir izteiktakas. Jo 1pasi vertibu svarstibas ir lielakas
virziena uz maksimalam vértibam. Gan kiitsstaves, gan ganibu periodos atseviskam govim ir
izteiktas laktoferina vertibu novirzes arpus standartnovirzu robezam, kas iesp&ams apstiprina
individuala faktora nozimigo lomu Lf limena uzturésana (Watson 1980; Kutila et al., 2003).
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11.att. Laktoferina daudzums (gl'l) piena kutsstaves un ganibu periodos
Fig. 11. Lactoferrin amount (glI™) in milk during the housing and grazing period

Laktoferina koncentracija piena saistiba ar tesmenu ceturkSnu inficétibu

Ir atSkirigi petijumu rezultati par Lf daudzumu un vertibu svarstibam vesela un patogéno
mikroorganismu skartaja piena dziedzeri, un galvenokart pétita laktoferina veértibu dinamika
klinisku un ak@itu mastitu gadijumos (Bishop et al., 1976; Ellison et al., 1988; David et al, 1993; Kai
et al., 2003).

Izpétits, ka tesmena subkliniska iekaisuma laika laktoferina koncentracija govim piena var
palielinaties no 2 Iidz 10 reizém (Kawai et al., 1999; Hagivara et al., 2003), bet klinisku mastitu
gadijumos pat lidz 10 - 100 reizém (Korhonen H., Kaartinen L. 1995). Izpétits, ka pastav
ievérojama atskiriba starp Lf koncentraciju piena akiitu un subklinisku tesmena iekaisumu laika.
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Subkliniska iekaisuma laika laktoferina koncentracija sastada tikai 1/3 dalu no koncentracijas, kada
ta ir akiita iekaisuma laika (Pereira et al., 1998).

Misu rezultati liecina, ka laktoferina vidéja vértiba piena paraugos bez patogéniem
mikroorganismiem ir 0.405 (0.47) gl™, un tas saturs svarstas robezas, no 0.00 g™ lidz 2.25 gl
Piena paraugos ar patogéniem mastita ierosinatajiem Lf vid&ja vertiba ir lidziga, proti 0.400 (0.40) g
I, bet vértibu svarstibas ir mazakas, no 0.02 g I* lidz 1.60 g I'*. Miasu aprékini liecina, ka
laktoferina vid&jie raditaji piena batiski neatSkiras (p>0.05) paraugos ar un bez patog€najiem
ierosinatajiem.

Publikacijas minéts, ka laktoferina koncentracija subkliniski un kliniski slimo ceturk$nu
piena vari€ atkariba no mastitu izraisoSajam baktériju sugam un to patogenitates (Hagiwara et al.,
2003; Ahmad. et al., 2007). Noskaidrots, ka visu baktériju, iznemot Corynebacterium bovis izraisito
mastitu gadijumos, Lf koncentracija piena, ir ievérojami augstaka, ka koncentracija veselu govju
piena (Hagiwara et al., 2003).

Veicam padzilinatu izp€ti un analiz§jam Lf koncentraciju piena atseviski katra patogéna
mastita ierosinataja gadijuma. Rezultati liecina, ka laktoferins augstako vid&jo vertibu 0.437 (0.440)
gl™ sasniedz KNS infekciju gadijumos. S.aureus un Str.uberis izraisito mastitu laika Lf vidgjas
vértibas ir zemakas, attiecigi ir 0.410 (0.551) gl un 0.345 (0.107) gl™*. Dispersijas analizes rezultati
parada, ka laktoferina vid€jie raditaji piena atSkiras butiski (p<0.05) atkariba no patogéno
ierosinataju veidiem tesmenu ceturkinos. Japiebilst, ka visaugstako Lf veértibu, 2.25 gl™?, tomer
konstatéjam neinficéta ceturk$na piena.

12.att€la noradita laktoferina koncentracija piena saistiba ar tesmenu ceturkSnos esosajiem
patogéniem.
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12. att. Laktoferina daudzums (gl™) piena saistiba ar patogenajiem
ierosinatajiem tesmenu ceturksnos
Fig. 12. Lactoferrin amount (gl™) in milk in relation with the pathogenic agents in
the udder quarters
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Izpétits, ka laktoferins, ka nozimigs govs tesmena aizsargfaktors maz inhibé Streptokokku
dzimtas patogénus, to zemas dzelzs nepiecieSamibas dé] (Arnold et al., 1980; Watson, 1980; Reiter,
1985, ka ari izrada zemu antibakterialu aktivitati pret S.aureus (Nonnecke, Smith, 1984(1);
Rainard, 1986). Tomér citi rezultati liecina, ka vid&ja Lf koncentracija S.aureus un Streptococci
inficétu ceturkSnu producé€taja piena ir ievérojami augstaka, ka KNS infic€to ceturkSnu piena
(Hagiwara et al., 2003).

Noskaidrots, ka laktoferina koncentracija tesmena iekaisuma laika atkariga ne tikai no
patogéna ierosinataja veida un patogenitétes, bet arT no iekaisuma rakstura un ilguma (Harmon et
al., 1975; Kawai et al., 1999; Hagiwara et al., 2003), visaugstako koncentraciju ta sasniedz akutu
mastitu gadijumos (Harmon et al., 1976; Kawai et al, 1999).

Laktoferina koncentracija piena kiitsstaves un ganibu periodos saistiba ar tesmenu ceturksnu
inficetibu

Ka minéts ieprieks, Lf vertibas kitssastaves perioda ir butiski augstakas (p<0.05),
salidzinajuma ar ganibu periodu. Kiitsstaves perioda infic€to un neinficéto ceturk$pu piena Lf
vidgjas vertibas ir [idzigas, attiecigi 0.500 (0.560) gl™ un 0.516 (0.430) gl™*, savukart ganibu perioda
ir liela Lf vértibu atikiriba inficéto un neinficéto ceturksnu pien, attiecigi 0.953 gl™ un 0.319 g™,
Ganibu perioda laktoferina aktivitate ir augstaka infic€tajos tesmena ceturksnos (13.att.).
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13.att. Laktoferina vértibu (gI*) dinamika piena kiitsstaves un ganibu periodos
saistiba ar tesmenu ceturksnu inficétibu
Fig. 13. The dynamics of lactoferrin values (gl™) in milk during the housing
and grazing period in relation with the udder quarters infection

Ka iepriek§ noradijam, ganibu perioda SSS ievérojami pieaug piena paraugos bez
patogéniem mikroorganismiem, savukart laktoferina koncentracija neinficéto ceturkSnu piena
augstaka ir kitsstaves laika. lesp€ams tas apstiprina apgalvojumu, ka laktoferins tapat ka
somatiskas $tinas tesmeni aktivi reag€ arT uz tesmena audu neinfekciozu kairinajumu (Harmon et
al., 1975). Musu pétijjuma rezultati liecina, ka sezonalas tur€Sanas un patog€no ierosinataju
mijiedarbiba bitiski (p<0.05) ietekmé laktoferina koncentraciju piena

Iesp&jams, ka misu pétijuma iegitas Lf vértibas norada uz to, ka_laktoferina paaugstinata
koncentracija tesmeni nodroSina tesmena seromukozo audu aizsardzibu, gan tam govim, kuram
tesmeni identific€ti patogénie mikroorganismi, gan tam, kuram patogéni nav identificéti. Tad&jadi
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bakteriostatiskas un baktericidas darbibas rezultata laktoferins ierobezo tesmenu infekciju izplatibu
(Arnold et al., 1980; Kawai et al., 1999; Ka iet al., 2002; Hagiwara et al., 2003).

Korelacijas starp imunoglobulinu G, A, M koncentraciju piena un asins seruma,
laktoferina koncentraciju un SSS piena

Veicot korelaciju analizi ar mérki noskaidrot sakaribu cieSumu un nozimigumu starp
imunoglobulinu G,A,M koncentraciju piena un asinis, laktoferina koncentraciju piena un somatisko
Sinu skaita raditajiem piena secinajam, ka cieSas, statistiski nozimigas savstarp€jas sakaribas
neveido neviens no pétamajiem raditajiem.

Paru korelacijas analizes rezultati liecina, ka statistiski nozimigas (¢=0.01) vidgji cieSas
negativas sakaribas pastav starp sekojoSiem raditajiem:

IgG piena un IgG asinis ir vid&ji cieSa negativa savstarp&ja korelacija, korelacijas koeficients
r=-0.488;

IgM piena un IgM asinis ir vidgji cieSa negativa savstarp&ja korelacija, korelacijas koeficients
r=-0.458;

Ari Guidry et al, 1980(c) p&tijuma rezultati liecina, ka starp 1gG piena un IgG asinis pastav
savstarpgja negativa korelacija un IgG tiek selektivi transportets no asinsrites piena. To apstiprina
ar1 Caffin, Poutrel, 1988, kas savukart precizgjusi, ka $adu korelaciju nenoveéro neinficétu ceturksnu
piena.

Misu pétijuma dati liecina, ka ari starp IgM piena un IgM asinis pastav vidgji cieSa
negativa korelacija. Publikacijas minéts, ka I[gM koncentracijas picaugums piena norada uz tesmena
nesenu infekciju un, ka Sis imunoglobulins pastiprinati iecelo no asinsrites tesmena audos tiesi
agrias infekcijas laika (Coico et al, 2003, Janeway & Travers, 1994). Tapéc varam izdarit
pienémumu, ka dalai govju ir tesmena subkliniski iekaisumi agra to stadija, un lokalas tesmena
aizsargreakcijas aktivi iesaistas ar1 no asinsrites tesment iecelojusais IgM.

Statistiski nozimigas (0=0.01) vid€ji cieSas pozitivas savstarpéjas sakaribas veido 1gG
asinis, IgA asinis un IgM asins.
IgG asinis un IgA asinis, korelacijas koeficients r = 0.532;
IgG asinis un IgM asinis, korelacijas koeficients r = 0.894;
IgA asinis un IgM asinis, korelacijas koeficients r = 0.486.
Kas iespgjams liecina, ka So klaSu Ig koncentracijas uztur€Sanai asins seruma ir kopgji
celoni un regulacijas mehanisms.

Laktoferins ar imunoglobuliniem G, A, M piena veido statistiski nozimigas (a=0.05;
a=0.01), bet vajas negativas korelacijas
Laktoferins un IgG, korelacijas koeficients r = - 0.204;
Laktoferins un IgA, korelacijas koeficients r = - 0.143;
Laktoferins un IgM, korelacijas koeficients r = - 0.237.

legiitie rezultati norada uz tendenci, ka pé&tamo apstaklu un pazimju iedarbiba laktoferina un
imunoglobulinu koncentracija piena mainas pretéjos virzienos, kas apstiprinajas jau ieprieks
aprakstita Lf un IgG, IgA un IgM dinamikas analizé kiitsstaves un ganibu periodos saistiba ar
tesmenu inficétibu.

Publikacijas minéti atSkirigi viedokli par Lf korelaciju ar piena esoSajiem
imunoglobuliniem. Ta pieméram, ir pétijumi par to, ka Lf iedarbiba ar imunoglobulinu G spgj
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paaugstinat Lf antimikrobas sp&jas (Wang, Hurley, 1998) un, ka specifiskas antivielas iedarbojoties
ar Lf rada spécigaku antimikrobialu efektu, neka katrs iepriekSminétais komponents atseviski
(Bullen et al., 1972; Harmon et al., 1975). Kazahija veiktie pétijumi, liecina, ka starp Lf un
imunoglobuliniem piena pastav pozitiva korelacija (Konuspayeva et al., 2007), tom&r miisu iegitie
dati to neapliecina. Iesp&jams, ka iepriekSminéta p&tijuma korelacija starp Ig un LF atrasta, jo pétita
to koncentracija piena klinisku un akttu tesmena iekaisumu gadijumos. Cita pétijuma rezultati
apgalvo, ka neakiita tesmena iekaisuma stadija laktoferins nepotencé imunoglobulinu aktivitati un
nav vérojamas to koncentraciju savstarp€jas sakaribas (Moreau et al., 1983).

Misu pétijuma ietvaros veikta korelacijas analize liecina, ka somatisko Stnu skaits piena
neveido statistiski nozimigas korelacijas ne ar imunoglobuliniem G, A, M, ne laktoferinu. Ir
pétijumi, kuru rezultati parada, ka govju piena pastav korelacijas starp SSS un laktoferinu (Harmon
et al., 1975; Hagiwara, 2003), ka arf starp SSS un imunoglobuliniem G, A, M (Rogers, Sygne,
1978; Atiekh, 1979). Petijumu rezultati liecina, ka laktoferina un imunoglobulinu koncentracija
govju piena pieaug proporcionali SSS piena (Hagiwara, 2003). Pieradits ari, ka neinficgtos
ceturkdnos IgG govs piena korelé ar SSS, tau tesmenim inficgjoties, atkariba no baktgriju sugas,
korelacija mazinas vai izziid pavisam (Caffin, Poutrel, 1988). Izpétits, ka kliniska mastita gadijuma
imunoglobulini un laktoferins pozitivi koreleé ar SSS piena (Harmon et.al 1975; Atiekh, 1979;
Persson et al.,1992), bet govju piena subklinisko un latento infekciju gadijumos korelaciju ar SSS
nenovéro (Atiekh, 1979). Ir apgalvojumi, ka gan SSS, gan Lf, gan Ig vértibas svarstas atkariba no
iekaisuma stadijas, visaugstakas tas ir akiita tesmena iekaisuma laika un ar korelacijas biezak
veidojas $aja iekaisuma stadija (Harmon et al., 1975; Fang et al. 1998; Kawai et al., 1999; Hagiwara
et al., 2003).

Misu pétijuma laktoferina koncentracija, imunoglobulinu koncentracija un somatisko $tinu
skaits piena mainas savstarp&ji neatkarigi, iesp&jams tapéc, ka misu pétijuma nav analizéts kliniski
slimu ceturks$nu piens, bet veselu un subkliniski slimu tesmenu ceturksnu piens.
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SECINAJUMI

Govju sezonala turéSana biutiski ietekm& somatisko Stnu skaitu (p<0.05), laktoferina
koncentraciju (p<0.05) un imunoglobulinu G, A koncentraciju (p<0.001) govju piena, ka art
imunoglobulinu G, A, M daudzumu govju asins seruma (p<0.001).

Ganibu perioda, salidzinajuma ar kitsstaves periodu biitiski pieaug somatisko Stinu skaits
(p<0.05) un imunoglobulina A koncentracija piena (p<0.001), ka arT imunoglobulinu G, A, M
daudzumu govju asins seruma (p<0.001), savukart kutsstaves perioda biitiski palielinas
laktoferina un imunoglobulina G daudzums piena, attiecigi (p<0.05 un p<0.001).

Subkliniski inficéto tesmenu ceturksnu piena biitiski pieaug somatisko Stinu skaits (p<0.001),
savukart laktoferina un imuonoglobulinu G, A, M koncentracija subkliniski inficéto un veselo
ceturk$nu piena butiski neatSkiras (p>0.05). Tomér atseviskas patogénas baktérijas butiski
ietekme laktoferina koncentraciju piena (p<0.05), ka arT imunoglobulinu G, A, M daudzumu
asins seruma (p<0.05; p<0.001; p<0.001).

Govju sezonalas turéSanas un tesmeni esoSo patogéno bakteriju mijiedarbibas efekts biitiski
ietekmé somatisko $tnu skaitu (p<0.05) un laktoferina koncentraciju (p<0.05) piena. Ganibu
perioda, salidzinajuma ar katsstaves periodu somatisko Stnu skaits bitiski palielinas
neinficéto ceturkSnu piena paraugos (p<0.05), savukart laktoferina koncentracija inficéto
ceturks$nu piena paraugos (p<0.001).

. Imunoglobuliniem G, A, M piena un asins seruma un laktoferinam piena novéro plasu vértibu
svarstibu amplitiidu, kas iesp&jams norada uz dzivnieka individuala faktora nozimigo lomu
imunologisko aizsargreakciju formésana.

. Augsta imunoglobulinu G, A, M koncentracija govju asins seruma un piena, ka ari augsta
laktoferina koncentracija piena, sp&j pasargat tesmeni no infekcijas manifestacijas un mastitu
izplatibas ganampulka.

Starp imunoglobulina G koncentraciju piena un asins seruma (r = -0.488) un imunoglobulina
M koncentraciju piena un asins seruma (r = -0.458) pastav vidgji cieSas negativas, statistiski
nozimigas sakaribas (¢=0.01), bet imunoglobulini G, A un M asinis savstarp&ji veido
statistiski nozimigas (0=0.01), vid&ji cieSas pozitivas sakaribas (r = 0.532; r = 0.894; r =
0.468).
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INTRODUCTION

With the aim of facilitating endurance of dairy cows against mastitis caused by pathogenic
microflora, intensive investigations in immunology have been carried out almost a century. However,
remarkable contradictions still exist in this field of research and expected achievements are delayed.

For quite a long time, there were two types of opinions on immunological intervention in the
mastitis control programs. The first one expresses the assumption that control of mastitis and
promotion of immunological defense response in the udder are possible by improving the management
measures (Craven, Williams, 1985; Barkema et al.,1999), as well as by carrying out genetic selection
(Sanore, 2000). The second, different opinion is that most important role in mastitis control plays
vaccination (Watson, 1980; Kenny et al, 1992).

Another opinion is that natural protective reactions of the animal, if they are not in a
suppressed condition, can successfully restrict and eliminate the udder infection (Sandholm, Pyoréla,
1995). If the activity of the immunological system is reduced or the virulence of pathogenic
microorganisms is high, infection, partly eliminated, may continue for a longer period, and usually this
process becomes apparent as subclinical or chronic mastitis (Ali-Vehmas, Sandholm, 1995).

Investigations show evidence that those humoral immunity components as immunoglobulin A,
G, M and antibacterial factor of the udder lactoferrin play an important role in immunological defense
response of the cow udder (Kawai et al., 1999; Marnila, Korhonen, 2002; Hagiwara et al., 2003,
Korhonen, Kaartinen, 2005). Unfortunately, concentration of immunoglobulins and lactoferrin is low
in cows milk in the middle phase of lactation that is why the question is urgent how to stimulate and
maintain in the udder a sufficient amount and spectrum of antibodies for the purpose of mastitis
prevention (Kenny et al, 1992), and sufficiently high concentration of lactoferrin (Kai et al., 2002).

Authors have indicated that concentration of immunoglobulins and lactoferrin in the cow milk
varies not only depending on the degree of infection of the udder but it is also affected considerably by
the cow age, lactation period, keeping conditions, and feeding (Welty et al., 1976; Bishop et al., 1976;
(Guidry et al. 1980(b); Guidry et al., 1980(a)); Olson et al., 1981; Guidry, Miller, 1986; Butler, 1994;
McFadden et al., 1997; Zagorska et al, 2007).

During the last decade, investigations have been carried out to find out and to understand
intensification possibilities of immunoglobulin A, G, M, and lactoferrin activity in the mammary
gland. Studies mainly have analyzed experimentally caused acute mastitis; some studies have
evaluated dynamics of immunoglobulins and lactoferrin in cows milk in cases of subclinical bacterial
udder infections (Kawai et al., 1999; Hagivara et al., 2003). Still in all, scientists from different
countries in the world express rather contradictory opinions on the importance of immunoglobulin G,
A, and M and lactoferrin in maintenance the udder functional status and health, as well as evaluate
differently the role of different factors in the regulation of above mentioned defense components
concentration.

Unfortunately, a conclusion should be drawn that evaluating dynamics of immunoglobulin A,
G, M and lactoferrin in the cow milk, cow age, lactation period, functional status (health) of the udder
as well as the keeping conditions and seasonal effect are ignored.

On purpose to understand and evaluate the role of immunoglobulin and lactoferrin in
maintaining the udder health, we investigated the dynamics of immunoglobulin A, G, M and
lactoferrin in milk in relation with somatic cell count in milk, and pathogenic bacteria presence in the
mammary gland in relation with the keeping conditions during the housing and grazing periods.

In Latvia, such kind of investigation has not been carried out but the amount of
immunoglobulin A, G, M and lactoferrin in the cow milk was estimated performing chemical
composition examination of milk obtained in biological and conventional farming.

Summarizing theoretical achievements and judgments found in literature as well as the data
obtained in the scientific studies, the aim of the present study was advanced to evaluate the dynamics
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of immunoglobulin A, G, M and lactoferrin concentration and somatic cell count in cow milk in
relation with the cow seasonal keeping and pathogens presence in the udder.

Objectives of the study

1. Evaluate the functional status (health) of the cow udder by estimating somatic cell count and
presence of pathogenic bacteria in milk during the housing and grazing period of the herd.

2. Estimate the change of immunoglobulin A, G and M concentration in the cow milk and blood
serum in relation with the cows seasonal keeping and presence of pathogenic bacteria in the udder.

3. Analyze the lactoferrin concentration in the udder quarters milk in cows with and without
pathogenic agents causing mastitis during the housing and grazing period.

4. Find out the possible correlation between the immunoglobulin A, G, M, lactoferrin concentration,
and somatic cell count in milk.

parts:

Scientific novelty of the research

Analysis performed of conditionally good herd cows udder functional status, estimated the
effect of changes of keeping conditions on the activity of natural defense response of the cow
udder.

Analysis and studies performed of the dynamics of immunoglobulin A, G, and M in the blood
and milk as well as the dynamics of lactoferrin and somatic cell count in milk based on the
seasonal keeping of cows, namely, in relation with the changes in the cow keeping conditions
and feeding.

A complex evaluation of the immunoglobulin A, G, and M concentration in the blood and milk,
lactoferrin value and somatic cell count in milk depending on the presence of pathogenic
bacteria in the udder.

Investigation of the possible correlation between the amounts of immunoglobulin A, G, and M
in the blood and milk; lactoferrin concentration and somatic cell count in milk.

Volume of the research. The doctoral thesis contains 118 pages consisting of the following
annotation, introduction, survey of scientific sources, methods, results, discussion,

conclusions, recommendations for practice, references and annex.
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APPROBATION OF RESEARCH RESULTS

The research results are approbated in the following scientific conferences

1.

13" International Scientific conference ,,Production diseases in farm animals”. Leipzig,
Germany, 29 July — 4 August 2007. Seasonal variation of the lactoferrin concentration,
somatic cell count and subclinical mastitis occurrence in cows.

11" International Scientific conference ,Research for Rural Development”. Latvia, Jelgava,
19-21 May, 2005. Immunoglobulins and Lactoferrin concentration in milk and bacteria
causing subclinical mastitis in dairy cows.

LUA FVM International Scientific Conference ,,Animals. Health. Food Hygiene.” Jelgava,
15 October 2004. Changes of the lactoferrin concentration in the cow milk during the
housing and grazing period, and its relation with the udder health parameters.

ESDAR and EVSSAR International Scientific conference ,,Reproduction in Domestic
animals”, Ireland, August 2003. Seasonal variation in Immune activity and accurance of
Subclinical mastitis of cows.

LUA FVM International Scientific Conference ,,Animals. Health. Food Hygiene.” Jelgava,
14 November 2002. Changes of the udder health parameters, and immunoglobulin content
in cow milk during transferring to the grazing period.

International conference of Animal Husbandry. Baisagola, October, 2001. How the welfare
conditions affect milk quality to Latvian brown cows.

LUA FVM International Scientific Conference ,,Current Issues in Veterinary Medicine.”

Jelgava, 29 September 2000. Practical observations on the changes of somatic cell count in
the cow milk.
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MATERIAL AND METHODS
Place and time of the study

The doctoral thesis was worked out during the period from 2002 to 2010. The experimental
part of the study was carried out on the farm “Pe&rles” of dairy cattle in Valmiera region Konu district
in 2002 and 2003.

In Laboratory of the Riga Reproduction Centre (RRC), we estimated the lactoferrin
concentration in milk, immunoglobulin A, G, and M concentration in milk and blood as well as
examined the blood morphologically and biochemically.

In the Milk Quality Laboratory of the joint stock company “Rigas piena kombinats” (Riga Milk
Plant), somatic cell count in milk was estimated.

In the Problem Laboratory of Herd Health and Reproduction, milk microbiological
examination was performed.

Characterization of the herd used in the study

On the farm “Pérles” of dairy cattle, in Valmiera region Konu district in the period of May
2002 to October 2003 there were 75 milking cows with the average milk yield 7156 kg per year. The
average fat content in milk was 4.2%, protein 3.3%, somatic cell count in milk 255 000 cells per
milliliter (thousand/mI™).

The herd consisted of 24 Latvian brown breed cows, Holstein black-and-white variety cows, as
well as 19 cows that were crossbred of the above-mentioned breeds. The age of cows was from two to
eight years, and the average lactation number was 3.5 lactations. All cows of the herd were subjected
to supervision.

The cows were kept in a no insulated or eased type of barn, loose, grouped and fed differently
depending on their productivity and lactation period. The cow ratio included ensilage, hay, mixed
concentrated feed, root crops, as well as feed additives. As the bedding, in premises for cow keeping
conifer sawdust was used. During the summer — autumn period cows were grazing in the day pasture,
while in the winter and spring they were kept in the barn.

The cows were milked twice a day in a parlour with a “herringbone” type milking equipment at
6 o’clock a.m. and 6 o’clock p.m. Before milking, teats were cleaned with single-used napkins. Milk
from each quarter first was squirted into a separate cup with a black bottom, and the milk quality was
evaluated. Every time after milking, cow teats were disinfected.

As four cows were simultaneously milked in the milking parlour, the milkman had a possibility
to follow systematically to the process of milking of each cow.

Schema of the research

In 2002 and 2003 in total four times milk and blood were sampled from 16 cows and examined,
which were selected as the herd-representing sample, and was included into the study group. Cows for
the study (sampling and analyzing) were selected with the aim to:

e analyze milk obtained from clinically healthy udder quarters of cows at the middle
stage of lactation;

e analyze milk and blood samples from cows of similar age (2", 3 lactation) and
productivity (22-25kg milk per day);

e analyze samples from all the cow breeds in the herd to obtain a total view of the udder
functional status (health) in cows of the herd and activity of defense components of
udders under investigation. Thus, in the study group were included five Latvian brown
breed cows, seven Holstein black-and-white variety, and four crossbreds of Latvian
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brown and Holstein black-and-white breed cows that represented proportionally the
cow breeds in the herd.
All cows included into the study group, were examined two times during the grazing period
and two times during the housing period.
Milk and blood samples were taken from each study group cow at every examination. Milk was
sampled from each udder quarter.
Primarily, milk samples from all quarters were tested with California Mastitis Test (CMT).
Quarter milk samples, in which CMT result showed “trace” of infection (1), “suspicious” (2) or
positive (3) reaction, were examined microbiologically. Moreover, microbiological examination was
carried out with samples of all four quarters in those cows that showed CMT result 1 or 2 even in one
quarter. So in total, 111 milk samples were examined bacteriologically. Investigating the dynamics of
somatic cell count, immunoglobulin A, G, M and lactoferrin in milk in relation with the seasonal
keeping of cows, 214 milk samples were analyzed, but evaluating somatic cell count, immunoglobulin
A, G, M and lactoferrin concentration in milk depending on the infection of mammary gland 111 milk
samples were analyzed bacteriologically.

Methods of examination and sampling
Morphological and biochemical examination of samples

Results of blood morphological and biochemical analyses were evaluated in order to be sure
that the cows included into the group of investigation were healthy.

The morphological examination of blood samples (mean erythrocyte size, heamoglobin
concentration, number of thrombocytes, leukocytes, lymphocytes, monocytes, phagocytic index,
haemotocrit index) and biochemical investigations (amount of total protein, globulins, urea, glucose,
keratin, Ca, P, transferrin) were carried out in the “Riga Reproduction Centre Laboratory”.

Automatic analyzer MS-4 (Melet Schloesing Laboratories, Pontoise, France) analyzed blood
samples. The blood was sampled from the tail vein in sterile single-used vacuumtainers.

Clinical examination of the udder and evaluation of milk samples

In order to test and estimate the udder health status, in all cows included into investigation, we
evaluated the udder and teats visually and palpated both before and after milking. The clinical
examination of mammary gland we performed in compliance with criteria set by International Dairy
Federation (IDF), 1987.

Prior to milking, milk from each quarter first was squirted into a separate cup with a black
bottom, and the milk physical quality was evaluated - colour, smell, and consistence. Especial attention
was paid to the presence of flakes, clots, and strings in milk. Evaluation of the milk samples was made
according to the method described by M.Sandholm and S. Pyorild (Sandholm, Pyoréla, 1995).

California Mastitis Test
Further, to detect a subclinical mastitis in cows, we used an indirect method of detecting
abnormal milk California Mastitis Test. The test is based on an estimate of numbers of somatic cells in

milk. The reaction was evaluated according to the method described by Philpot and Nickerson (1997)
estimating the intensity of milk viscosity in the plate compartments.
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Microbiological examination of milk samples

Milk samples were collected for laboratory examination aseptically in accordance with the
method recommended by 1SO 707(*) standard. Milk was sampled before the morning milking and
delivered to laboratory in a thermo bag at temperature not exceeding +10 °C. Microbiological
examination for identification of pathogenic microorganisms was made as soon as the samples were
delivered to laboratory. Standard procedures to identify pathogenic microorganisms in milk were
performed in compliance with IDF (1981) criteria and method described by Quinn et al. (2000).

To identify microorganism species, colonies were plated on the agar culture medium. The
isolated microorganism cultures were biochemically identified by using Gramm staining method,
oxidase test, catalase test, and coagulation test.

Estimation of somatic cell count

Somatic cell count was estimated in the Milk Quality Laboratory of the joint stock company
“Rigas piena kombinats” (Riga Milk Plant) complying with LVS EN ISO 13366-3:1997 “Milk.
Estimation of somatic cell count”, Fluora-optoelectronic method, where “Somacount 300 is used.

The direct Somacount measurement reading is somatic cell count in thousands per one
milliliter (mI™) of milk. The cell-counting instrument operates by optical fluorescence principle.

As SCC in milk in cows varies within the range from several hundreds to more than four
million cells per milliliter, then in calculations natural logarithmic values In(somat) are used to develop
clearer graphs, in turn, in the textual part and discussion we used laboratory estimated somatic cell
count in milk.

Estimation of lactoferrin and immunoglobulin concentration

For estimation of the lactoferrin concentration in milk, a kit of reagents was used: D-4156
“Lactoferrin — IFA - BEST”, series No. 33, quality standard TY 9398-045-23548172-2001.

The kit of reagents is made in the joint stock company Vector-Best, Russian Federation, and is
applicable for quantitative estimation of lactoferrin in the blood serum and other biological fluids —
blood plasma, urine, saliva, sperm, milk etc. The method is based on the solid phase
immunoenzymeanalysis by using polyclonal lactoferrin antibodies.

For estimation of the immunoglobulin G, A, and M concentration in milk and blood, kits
of reagents were used: "MIKROANALIZ IgG”, series No.l1, quality standard TY 9398-337-
00155866-99; “MIKROANALIZ IgA” , series No. 11, quality standard TY 9398-337-00155866-99;
“MIKROANALIZ IgM”, series No. 11, quality standard TY 9398-337-00155866-99.

The kits of reagents are made in the joint stock company “HIIO CHHEKO3”, Russian
Federation, and are applicable for quantitative estimation of immunoglobulin G, A, and M by
turbidimetry method in the blood serum and other biological fluids - blood plasma, urine, saliva,
sperm, milk etc.

Statistical data processing

The obtained research data were statistically processed by using SPSS program 11.0 (Statistical
Package for Social Science) and Microsoft Excel packages.

Statistical data processing - mean parameters, standard deviation X (s), minimum, and
maximum values were calculated. Descriptive statistical parameters - mean value, standard deviation,
maximum, and minimum value were calculated by using SPSS data analysis tool Descriptive
Statistics.
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The advanced hypotheses were verified by p-value method, the calculated p-value was
compared with a significance level a=0,05 (Arhipova, Balina, 2003).

To evaluate the qualitative effect of factors, one-factorial variance analysis was used, but for
investigation of the effect of factorial interaction, we used a multi-factorial variance analysis.

Significance of the investigated factor was estimated by verifying Hy and H; hypotheses
(Arhipova, Balina, 2003).

RESULTS AND DISCUSSION

Evaluation of the functional status of the cow udder by estimating
somatic cell count in the udder quarter milk

Various methods of early diagnostics and evaluation of mammary gland diseases have been
investigated, developed and compared, still a universally recognized indicator of the udder health is
somatic cell count (SCC) in milk. That is why in the present research, somatic cell count in milk was
used as the indicator for the udder functional status evaluation.

Evaluating somatic cell count parameters in single quarter milk samples, quarters were divided
into four groups (Figure 1).

Group 1: quarters in which SCC in milk does not exceed 100 000 mI™. This parameter, according to
IDF definition, shows that quarters are healthy.

Group 2: quarters in which SCC in milk is within the range from 100 000 mlI™ to 300000 mI™. This
parameter, according to IDF definition, may be classified as possibly infected quarters.

Group 3: quarters in which SCC in milk is within the range from 300 000 ml™ to 500000 mI™. This
parameter, according to IDF definition, indicates a latent or subclinically infected quarter.

Group 4: quarters in which SCC in milk exceeds 500 000 mI™ that, according to IDF definition, shows
evidence of subclinical or clinical mastitis.

Most part or 64% of all investigated quarters of cow udders were healthy, SCC in these
quarters milk did not exceed 100 000 ml™. In turn, 20% of quarters were classified as possibly
infected, SCC in milk was within the range from 100 000 mI™ to 300000 mlI™. Latent or subclinically
infected were 5% of quarters with SCC in milk from 300 000 mlI™ to 500 000 mI™, but 11% of quarters
were affected by subclinical or clinical mastitis because SCC in milk exceeded 500 000 ml™.

In total, 84% of quarters produced milk where SCC did not exceed 300 000 ml™, and such bulk
milk according to the Cabinet of Ministers Regulation No. 123, February 9 2010 “Veterinary, hygiene
and safety requirements for fresh milk circulation” complies with the highest category milk by quality
standards.

Somatic cell count in milk during the housing and grazing period

During the course of investigation, a comparative evaluation of somatic cell count in milk was
carried out in the housing and grazing period. The obtained results (Figure 2) suggest that the mean
SCC in the analyzed samples is 233 710 (566.31) ml™; in the housing period it is 169 530 (419.94) mI
! "in turn, during the grazing period somatic cell count is considerably higher 302 880 (685.72) ml™.
SCC in milk differs significantly (p<0.05) in the grazing and housing period.
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Results of our previous studies also suggest that somatic cell count in cow milk during the
grazing period is significantly higher in comparison with that of the housing period (Kocina, Antane,
2000).

Most possible, this increase is facilitated by the effect of intensive environmental factors
causing udder irritation as well as activation of the animal immune response in the grazing period. In
publications, authors have mentioned that under effect of heat and stress leukocyte migration in the
mammary gland increases (Elvinger et al., 1992) and SCC in milk elevates (Johnson, Vanjonack,
1975). Demelash (2005) reports that season affects significantly somatic cell count in milk; namely, in
the grazing period in warm and humid weather the risk to fall ill with mastitis in cows is greater. More
likely it is due to the udder contact with environmental irritants, including pathogenic microorganisms
(Goldberg et al., 1992).

Westgarth (1975) and Demelash (2005) indicate that SCC in the cow milk is used to be very
changeable even increased in such herds where the presence of pathogenic agents have not been
detected in cows.

In order to determine how pathogens affect SCC in milk and evaluate their causative role of
subclinical mastitis, quarter milk samples were investigated microbiologically.

Somatic cell count in milk in relation with the pathogens presence
in the udder quarters

The obtained results (Figure 3) show that the highest mean SCC is in those quarter milk
samples in which the pathogenic mastitis agents were identified; and SCC is significantly higher
(p<0.001) than in milk samples without pathogenic mastitis agents, 540 050 mI™ (802.18) and 247 800
(535.80) ml™, respectively. This confirms the statement that an important cause of increase of SCC in
milk is udder infection (Philpot, Nickerson, 1997; Burveinich et al., 1998; Hamann, 2002).

Microbiological examination results of milk samples indicate that rear quarters are most often
infected (67.7%), while a higher SCC is observed in the right lobe quarters both in the grazing and
housing period. This suggests that the increase of somatic cell count in milk in cows during the middle
stage of lactation not always is associated with the presence of pathogenic agents in the udder
(Johnson, Vajonack, 1975; Elvinger et al., 1991; Saloniemi, 1995).

As studies show, the intensity of spread of the udder infection directly depends on the
microorganism species that occur in the environment where cows stay. That how many cows infection
will affect is determined by two main factors: microorganism virulence and individual abilities of the
cow to resist the infection (Reneau, 1986; Ali-Vehmas, Sandholm, 1995).

The following pathogenic microorganisms were identified: in 52.9% of quarter milk samples
Coagulase Negative Staphylococcus - KNS was found, in 26.5 of samples Streptococcus uberis, and in
20.6% of milk samples Staphylococcus aureus.

In the quarter milk infected by Str. uberis, we observed the highest mean somatic cell count
779 880 (1117.53) ml™. In the case of S.aureus infection, the mean SCC was 566 420 (480.88) ml™,
but in the case of KNS infection, SCC in milk was 409 880 (728.78) ml™. Results of investigation
demonstrate that SCC in milk significantly (p<0.001) differ depending on the type of pathogenic
agents in the udder.

Somatic cell count in milk during the housing and grazing period in relation with
the pathogens presence in the quarter milk

To analyze the variation of somatic cell count in milk during the housing and grazing period in

relation with the presence of pathogenic bacteria in the udder quarters, cow seasonal keeping and
pathogenic mastitis agents were evaluated as related factors (Table 1).
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The study results suggest that interaction of the cow seasonal keeping with pathogenic mastitis
agents significantly (p<0.05) influence somatic cell count in milk.

In the housing period, the highest SCC in milk 817 000 (402.46) mI™* was determined in the
case of S. aureus infection. A publication mentions that S. aureus most of all was isolated from milk
samples in the winter and autumn period (Kono$onoka, 2005). There are indications that S. aureus is a
typical causative microorganism of chronic mastitis, and risk of being infected with it is increasing
particularly when animal resistance is lowered (Ali-Vehmas, Sandholm, 1995). Our obtained results
are likely to approve that during the housing period activity of S. aureus increases because the cow
resistance decreases.

In the grazing period, the highest mean SCC 2 197 000 (930.55) ml™ was observed in milk
infected by Str. uberis, whereas during the housing period SCC in milk in the case of this infection was
only 375 000 (812.52) ml™.

Str. uberis is an environmental microorganism that is unable to live in the udder for a long time
(Philpot, Nickerson, 1997). This fact allows advancing an assumption that the most serious source of
infection is the pasture surroundings for the herd under investigation. It is found out that Str. uberis not
always causes acute disease signs, and the infection is possible to restrict by improving the cow
keeping and surrounding hygiene conditions (Philpot, Nickerson, 1997).

Authors have mentioned that in the case of inflammation SCC in milk indicates the severity
degree of mastitis (Bramley, 1991). During the grazing period, virulence of some pathogenic
microorganism species possibly might be higher, moreover, in the grazing period, natural defense
abilities in cows intensify, and the udder immunological defense response is expressed more powerful.

Results obtained in the present research indicate that in the grazing period, in comparison with
the housing period, SCC is significantly (p<0.01) higher, 358 340 (701.71) ml™ and 121 460 (240.33)
ml™, respectively; that was also determined in milk samples without pathogenic bacteria. Most
probably, it confirms the opinion on a non-infectious irritation of the udder as an important cause of
SCC increase in cow milk (Ligers, 1971; Elvinger et al., 1991; Saloniemi, 1995; Kocina, Antane, 200;
Demelassh et al., 2005). Unfortunately, there is a great risk that the udder tissue irritation could be
complicated by infection (Johnson, Vanonack 1975; Elvinger et al., 1991; Saloniemi, 1995; Ali-
Vehmas, Sandholm, 1995).

Values of immunoglobulin G, A, and M in milk and blood serum

While studying and analyzing values of immunoglobulins in milk and blood, we came to a
conclusion that authors mostly focus their attention either on the role of pathogenic microorganisms or
importance of lactation period in the changes of immunoglobulin concentration (Guidry et al., 1980
(a); Guidry et al., 1980 (b); Butler, 1983; Doymaz et al., 1988; Korhonen, Kaartinen, 1995; Korhonen
et al., 2000; Diarra et al., 2003), but do not evaluate dynamics of these biologically active substances
in wider interconnections.

It is known that the amount of immunoglobulin A, G, and M in milk varies remarkably among
some individuals (Guidry & Miller, 1986), and all factors influencing their concentration are
undiscovered yet (Deptula, 1987; Butler, 1994; Korhonen et al., 2000; Krol, 2010). As it is indicated in
literature, in healthy cow milk during the middle stage of lactation, the concentration of all classes of
immunoglobulins is low, but it increases during the udder inflammation (Sandholm, Korhonen, 1995;
Korhonen et al., 2000).

Immunoglobulin values in milk obtained in the present research and standards given in
literature are summarized in Table 2.

Comparing other authors indicated standards of immunoglobulin A, G, and M in healthy cow milk;, in
our investigation:
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IgG concentration is higher; IgA and IgM concentration is higher but agrees with another
research results carried out in Latvia (Zagorska, 2007).

Values in milk of all immunoglobulin classes under investigation, especially IgM, vary in wide
ranges.

Whereas in the blood serum, 1gG and IgM mean values are lower, 2.34 (0.91) gl™* and 0.53
(0.52) g™, respectively, in comparison with the standards indicated by other authors; in turn, 1gA
concentration slightly exceeds the standards given in literature (Butler, 1994).

The obtained results possibly indicate that in the case of latent and subclinical udder
inflammation, immunoglobulin G and M immigration from the blood circulation into the udder tissue
is intensified in order to protect the udder from the manifestation of infection (Lascelles, 1979), and in
that way the concentration of these immunoglobulins in milk increases but decreases in the blood
serum. The increase of immunoglobulin G and M concentration is observed when cows do not have
acute udder inflammation (Rainard, Caffin, 1983). In addition, lots of other milk-blood barrier
regulating and influencing factors activity are possible, which determine immunoglobulin immigration
from the blood circulation into the mammary gland tissue (Lewis-Jones et al., 1985).

IgA concentration in blood serum agrees with the values described in literature that possibly
suggests that the needed IgA for the udder tissue protection, in contrast to IgG and IgM, basically is
produced by local plasmatic cells, and does not immigrate from the blood circulation (Watson,
Lascelles, 1973; Watson, 1980; Guidry et al., 1980(b).

Concentration of immunoglobulin G, A, and M in milk and blood serum
during the housing and grazing period

In publications, it is mentioned that immunoglobulin amount in the blood serum and milk in
cattle varies significantly depending on the season, and it reaches the highest concentration in milk in
the spring and summer (Guidry & Miller, 1986; Conesa et al., 2005; Konuspeyeva, 2007).

Our investigation also confirms that the cow seasonal keeping significantly affects
immunoglobulin G and A concentration in milk, and immunoglobulin G, A and M concentration in the
blood serum, and values of these immunoglobulins differ significantly (p<0.001) in the housing and
grazing period.

Figure 4 clearly shows immunoglobulin G, A, and M values in milk during the housing and
grazing period as well as dispersion of these values.

Immunoglobulin G in milk reached the highest mean value 2.26 (0.91) gl™ during the housing
period when that was the predominating globulin in the cow milk. In the grazing period, the mean IgG
value in milk samples was 1.83 (0.67) gl*, and its quantitative predominance over other
immunoglobulins in milk was little.

Immunoglobulin A in milk reached its highest mean value 1.83 (0.61) gl™) in the grazing
period, whereas in the housing period IgA mean value in milk was two times lower, namely, 0.93
(0.37) gl The mean values of immunoglobulin M in milk in the grazing and housing period were
approximately equal 1.35 (0.88) gl™ and 1.31 (1.00) gl™. Whereas results of another investigations in
Latvia show evidence that IgG concentration in milk is significantly indifferent depending on the cow
keeping conditions while IgM values differ significantly (Zagorska et al., 2007). Probably that
indicates that in the seasonal cow keeping, the season is more apparent as the effect of keeping
conditions.

In our studies, we established that immunoglobulin A concentration in milk increased
significantly in cows in the transition period from the housing to grazing (p<0.001), thus IgA, the same
as SCC, the highest mean value reaches in the grazing period. As it was described above, during the
grazing period the udder is subjected to more intensive environmental influence and various types of
irritants. The high IgA concentration in August most likely indicates that in protection of the mammary
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gland tissue, together with SCC, primary and important role belongs exactly to IgA. This
immunoglobulin is involved in the udder tissue defense already in early stage of their irritation,
inhibits bacteria binding to the udder epithelial cells, agglutinates them, and neutralizes bacterial toxins
(Watson, 1980; Korhonen,, Kaartinen, 1995). In our opinion, you cannot agree with a statement, that
secretory IgA in the cow udder is inactive because it binds with milk fat globules; consequently, it is
unimportant in the udder tissue protection (Lascelles, McDowell, 1970; Tizard, 2000).

We have established that during the housing period IgG and IgM content in milk samples
varies within a much wider range than in grazing period. The range of IgA values is not so mach
expressed, however a comparatively greater IgA value variations are observed in grazing period. Some
sample values, especially in the grazing period, are beyond the standard deviation limits that probably
demonstrates the important role of individual factor in production of immunoglobulins (Guidry &
Miller, 19806).

In Figure 5, immunoglobulin G, A, and M values in the blood and variation amplitude of these
values in the housing and grazing period are presented.

In the blood serum, the highest mean values of IgG, IgA, and IgM are in the grazing period
2.98 (0.89) gI™, 0.70 (0.20) gI™, 0.84 (0.61) glI™, respectively, and they are significantly higher
(p<0.001) than in the housing period.

Possibly, that indicates the immune system activation processes occurring in relation with the
loose keeping of cows, opportunities to move, availability of more valuable and good quality feed
during the grazing period (Michalek et al., 1975; Deptula, 1987) as well as the increase of udder
infection and irritation cases.

Values of immunoglobulin G, A, M in the milk and blood serum
in relation with the infection of udder quarters

There are different investigation results of immunoglobulin G, A, and M quantity in a normal
and pathogenic microorganism infected mammary gland; and most often they provide information
about the immunoglobulin dynamics in cow milk in the case of clinical and acute mastitis. As the
literature data indicate, immunoglobulin G, A, and M amount in milk increases considerably during
the udder inflammation when they get actively involved into immunological responses of mammary
gland against the pathogens invading the udder (Harmon et al., 1975; Hidiroglou et al., 1992; Butler,
1994; McFadden et al., 1999). In the diseased udder milk, their concentration might increase 3-5 times
(Sandholm, Korhonen, 1995), 10 and more times (Korhonen, Kaartinen, 1995)

The authors of the present study carried out investigations to find out immunoglobulin G, A,
and M values in the cow milk and blood serum when they were not diagnosed acute and clinical udder
inflammation.

In milk samples

IgG mean value in specimens with pathogenic agents and without pathogens differed slightly,
2.23 (0.84) g™ and 2.19 (0.69) g™, respectively; IgA mean value in samples without pathogenic
agents was slightly higher than in samples in which mastitis agents were present, 1.49 (0.86) g™ and
1.23 (0.57) gl ™, respectively. Also IgM mean value was higher in samples without pathogenic agents,
1.71 (0.87) gl™ and 1.45 (0.87) gl™, respectively.

Mean values of immunoglobulin G, A, and M differed insignificantly in milk samples with and
without pathogenic mastitis agents (p<0.05).

In blood serum samples

IgG mean value 2.17 (0.77) gl™ was greater in those cow blood serum samples in which milk
pathogenic microorganisms were discovered. In cows, which milk was pathogenic free, IgG mean
value in the blood serum was 2.01 (0.67) gl ™.
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IgA mean values in the blood serum were similar to cows in the milk of which the presence of
pathogenic microorganisms was established, and in cows, which milk was pathogenic free, 0.42 (0.22)
gl™ and 0.44 (0.16) gl™, respectively.

IgM mean values in the blood serum were similar to cows in the milk of which the presence of
pathogenic microorganisms was established, and in cows, which milk was pathogenic free,0.32 90.410
gl™ and 0.30 (0.31) gl™, respectively.

Immunoglobulin G, A, and M the mean parameters in the blood serum differed insignificantly
depending on the udder infection in cows (p<0.05).

In figure 6, it is possible to compare immunoglobulin G, A, M values and their ranging
amplitude in the cow blood serum in relation with the udder quarter infection.

Figure 6 shows that the mean parameters are very similar in both groups, however the ranging
amplitude is larger in that cow blood serum, which udder is infected, especially it is observed
concerning 1gG maximum values. Some samples are beyond the standard deviation limits that
probably suggests the important role of individual factor in production of immunoglobulins (Guidry &
miller, 1986).

Publications show that immunoglobulin G, A, and M concentration in the cow milk and blood
considerably increases alongside with the udder infection (Butler, 1994). It was observed that in the
case of clinical mastitis immunoglobulin in cow milk might increase considerably (Avery, Gordon,
1991; Korhonen et al., 2000), especially during an acute udder infection (Mackie, Logan, 1986).

We observed that in cows with latent and subclinical udder inflammation immunoglobulin G,
A, and M values in milk and blood serum increased insignificantly in comparison with normal cows.

Possibly the present results give evidence that

e the increased concentration of immunoglobulin G, A, and M in the udder provides the
udder tissue seromucous protection both in those cows that were diagnosed the presence
of pathogenic microorganisms and those ones that were not;

e the increased concentration of immunoglobulin G and M in the udder is maintained by
their immigration from the blood circulation, in turn, IgA is secreted of increased
concentration in the udder tissue.

Performing an in-depth investigation, immunoglobulin G, A, and M concentration in the cow
milk and blood serum were established in relation with the relevant pathogens present in the udder
(Figure 7).

As the study data demonstrate, immunoglobulin values are as follows.
In milk samples

IgG highest mean value 2.70 (0.32) gl is in the case of Str. uberis infection but the lowest
value 1.35 (0.32) gl is in the case of S. aureus infection, it is even lower than immunoglobulin G
value in the healthy quarter milk. KNS, in turn, in the infected quarter milk is observed the largest
ranging amplitude of values.

IgA values in infected quarter milk are lower than in normal quarter milk. The lowest value
1.20 (0.42) gl™ is in the case of S. aureus infection, it is a little higher in the cases of KNS and Str.
uberis infections, 1.30 (0.21) g™ and 1.29 (0.44) gl™, respectively.

Also IgM values in the infected quarter milk are lower than in healthy udder quarter milk.
Similar to immunoglobulin G and A, the lowest mean value 1.27 (0.49) gl™ is observed in S. aureus
infected quarter milk.

Immunoglobulin G, A, and M concentration in milk is not influenced by the pathogenic agent
type present in the udder quarter (p<0.05).

Figure 7 shows that immunoglobulin G, A, and M in milk do not have great differences of the
mean values taking into consideration particular pathogenic mastitis agents. A comparatively little IgG
value increase in milk, however, is observed in the case of Str. uberis infection. It should be mentioned
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that in milk samples with pathogenic agents, particularly in the case of Str. uberis and S. aureus, larger
ranging amplitude of immunoglobulin values is observed than in samples where pathogenic
microorganisms are not identified.

In blood serum samples
IgG, IgA, and IgM reach the highest mean values 2.62 (0.74) gl™, 0.51 (0.24) gI**, and 0.50 (0.46) gl
! respectively, in the case of S. aureus caused udder infection, in turn, KNS and Str. uberis pathogens
are not able to cause the immunoglobulin concentration increase in blood.

The study results confirm that immunoglobulin G, A, and M mean values in the blood serum
differ significantly depending on the pathogenic mastitis agent type present in the udder quarter (IgG
p<0.05, IgA p<0,001, IgM p<0.001).

Results of the present study show evidence that during a latent and subclinical udder
inflammation only S. aureus is able to cause the increase of immunoglobulin G, A, and M
concentration in the cow blood serum.

There are reports that the immunoglobulin concentration in milk and blood should be
evaluated in interconnection with pathogenic microorganism species causing mastitis, character of
inflammation, and durance (Rainard, Caffin, 1983; Anderson et al., 1986). In milk, immunoglobulin
concentration increases considerably during an acute udder inflammation (Guidry et al., 1980 (a);
Ostensson, Lun, 2008), particularly in the case of endotoxins induced mastitis (Persson et al., 1992),
whereas during a chronic mastitis, for example in the case of S. aureus mastitis, differences of the
amount of immunoglobulins has not been established (Doymaz, 1988).

An opinion is expressed that during the Str. uberis induced udder inflammation, opsonic
activity in milk and blood serum is low, therefore specific antibodies do not protect the udder in the
case of this infection (Hill et al., 1994). Our obtained results agree with the immunoglobulin G, A, and
M low activity in blood serum in the case of Str.uberis udder infection, while in the milk during this
infection 1gG concentration is elevated. In addition, another investigation indicates that I1gG
participates in the udder defense in the case of acute and subacute infections caused by Str. uberis
(Fang et al., 1998), possibly because lactoferrin as important defense factor of the cow udder inhibits
little Streptococci spp. pathogens (Arnold et al., 1980; Reiter, 1985).

Concentration of immunoglobulin G, A and M in milk during the housing and grazing period
in relation with the infection of udder quarters

Evaluating immunoglobulin G, A, and M concentration in milk in the housing and grazing
period in relation with the presence of pathogenic agents in udder, we came to a conclusion that,
contrary to SCC in milk, the interaction effect of seasonal keeping and pathogenic agents affect
insignificantly the concentration of immunoglobulins in milk (p<0.05), however we observed some
tendencies.

IgG mean value in milk during the housing period was higher both in samples with pathogenic
agents and without them, in the grazing period, in turn, IgG concentration was higher in milk samples
of non-infected udder quarters (Figure 8).

IgA mean value in the grazing period was higher both in samples with pathogenic agents and
without them, moreover in the grazing period, IgA value was larger established in milk samples of
non-infected udder quarters, similarly to 1gG value (Figure 9).

The obtained results indicate once again that the IgG and IgA concentration increase in milk
has a seasonal character, moreover in the grazing period immunoglobulin G and A concentration has a
tendency to increase in non-infected quarter milk.

IgM mean value in the housing and grazing period was higher in milk of non-infected quarter
milk, and during a year, it was approximately equal, while in the infected quarter milk during the
housing period IgM values increased rapidly (Figure 10). Analyzing IgM values in milk it was
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ascertained that under the influence of seasonal keeping the immunoglobulin concentration increased
only in the infected quarter milk.

Values of lactoferrin in milk

In scientific literature, mainly data on the activity of lactoferrin as an antibacterial factor are
presented. It is indicated that in healthy cow milk during the middle stage of lactation lactoferrin
concentration is low but it increases during the udder inflammation (Sandholm, Korhonen, 1995;
Kawai et al., 1999; Hagivara et al., 2003; Diarra et al., 2003). However, there are studies indicating
that the lactoferrin amount in the cow milk is affected also by other factors, for example cow breed,
age, health status, lactation period, keeping conditions of cows (Harmon, 1975; Senft et al., 1979;
Welty et al., 1976; Kutila et al., 2003; Zagorska 2007; Konuspayeva et al., 2007). Data available on
lactoferrin concentration in healthy cow milk are different. Publications mention that in the middle
stage of lactation lactoferrin concentration in milk is from 0.02 gl™* to 0.35 gI™* (Wety, 1976), from 0.1
gl to 0.35 glI* (Harmon, 1975) but in milk of cows affected by subclinical mastitis lactoferrin
concentration is from 0.2gl™ to 1.2 gl (Kawai et al., 1999; Hagivara et al., 2003). In the case of
clinical mastitis, lactoferrin concentration can reach even 8.0 gl™ (Harmon, 1975), and more
(Korhonen, Kaartinen, 1995).

Our obtained results demonstrate that the mean concentration of lactoferrin in cow milk is 0.61
(0.50) gl™* that is higher than standards in normal cows given in literature. Lactoferrin concentration in
milk is widely ranging from 0.00 gl to 4.40 gl™. Investigations have ascertained that lactoferrin
concentration in milk considerably varies between some cows (Kutila et al., 2003) as well as within the
udder quarters of one cow (Welty et al., 1976). Ranges of values within the udder quarters are
explained by earlier diseased mastitis in any of the udder lobes (Watson, 1980).

Concentration of lactoferrin in milk during the housing and grazing period

Publications show that the lactoferrin amount in milk varies considerably in relation with the
season (Konuspayeva et al., 2007) and the keeping system of cows (Zagorska, 2007).

In the present research, the mean concentration of lactoferrin in milk during the housing period
was 0.739 (0.54) gI™ but in the grazing period 480.4 (055) gl™*, and it was significantly (p<0.05) higher
in the housing period. Thus, lactoferrin value in milk differs significantly (p<0.05) depending on the
seasonal keeping of cows.

Figure 11 shows that during the housing period, when lactoferrin concentration is observed the
highest, the ranging amplitude of its values is more expressed. Ranges are greater especially in
direction to maximum values. Both in the grazing and housing period in some cows the deviation of
lactoferrin values are considerably beyond the standard deviation limits that possibly approves the
important role of individual factor in maintaining lactoferrin level (Watson, 1980; Kutila et al., 2003).

Concentration of lactoferrin in milk in relation with the infection udder quarters

There are different research results on the lactoferrin amount and ranges of values in a healthy
and pathogenic microorganisms affected mammary gland, and mainly the dynamics of lactoferrin
values is studied in the case of clinical and acute mastitis (Bishop et al., 1976; Ellison et al., 1988;
David et al., 1993; Kai et al., 2003).

Scientists have ascertained that during a subclinical inflammation of the udder the
concentration of lactoferrin in milk of cows can increase from two to ten times (Kawai et al., 1999;
Hagivara et al., 2003) but in the case of clinical mastitis even to 10-100 times (Korhonen, Kaartinen,
1995). A considerable difference exists between the lactoferrin concentration in milk during an acute
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and subclinical udder inflammation. During a subclinical inflammation, the lactoferrin concentration
makes only 1/3 of the concentration that is during an acute inflammation (Pereira et al., 1998).

Our results demonstrate that the lactoferrin mean value in milk samples without pathogens is
0.405 0.47 gI™", and its content is within the range from 0.00 g™ to 2.25 gl ™.

In milk samples with pathogenic agents, the lactoferrin mean value is similar 0.4000 (0.40) g™, but the
value variations are less from 0.02 gl™ to 1.60 gl™. The lactoferrin mean parameters in milk differ
insignificantly in samples with and without pathogenic agents (p>0.05).

Publications mention that the lactoferrin concentration in subclinical and clinical mastitis
affected quarters milk varies depending on the bacteria species causing mastitis and their pathogenicity
(Hagiwara et al., 2003; Ahmad et al., 2007). It is ascertained that in the case of all bacteria, except
Corynebacterium bovis, caused mastitis, lactoferrin concentration in milk is considerably higher than
its concentration in milk of healthy cows (Hagiwara et al., 2003).

We carried out an in-depth investigation and analyzed the lactoferrin concentration in milk
separately of each case of pathogenic agent. Results demonstrate that lactoferrin reaches the highest
mean value 0.437 (0.440) gl in the case of KNS infection. During S. aureus and Str. uberis caused
mastitis, lactoferrin mean values are lower 0.410 (0.551) gl™ and 0.345 (0.107) gl™, respectively.
Results of dispersion analysis show that lactoferrin mean parameters in milk differ significantly
depending on the types of pathogenic agents in the udder quarters (p<0.05). It should be mentioned
that the highest lactoferrin value 2.25 gl™ was ascertained in non-infected quarter milk.

In Figure 12, the lactoferrin concentration in milk in relation with the pathogens present in the
udder quarters is given.

It should be remarked that in some quarter milk samples there are observed very large
deviation from the mean values, even beyond the standard deviation limits, particularly in samples
without pathogenic mastitis agents.

Authors have investigated that lactoferrin as an important defense factor of the cow udder,
inhibits little Streptococcus spp. pathogens due to the low need for iron (Arnold et al., 1980; Watson,
1980; Reiter, 1985), as well as exhibit low antibacterial activity against S.aureus ; (Nonnecke, Smith,
1984 (1); Rainard, 1986). However, other results show evidence that the mean lactoferrin
concentration in milk produced in quarters infected by S. aureus and Streptococci is considerably
higher than in the KNS infected quarter milk (Hagiwara et al., 2003).

It is ascertained that the lactoferrin concentration during the udder inflammation is dependent
not only on the type of pathogenic agent but also on the infection character and duration (Harmon et
al., 1975; Kawai et al., 1999; Hagiwara et al., 2003), reaching the highest concentration in the case of
acute mastitis (Harmon et al., 1976; Kawai et al., 1999).

Concentration of lactoferrin in milk during the housing and grazing period
in relation with the infection of udder quarters

As it was above mentioned, lactoferrin values during the housing period were significantly
higher (p<0.05) in comparison with the grazing period. During the housing period in the infected and
non-infected quarter milk the lactoferrin mean values were similar 0.500 (0.560) gl™* and 0.516 (0.430)
gl™, respectively. In the grazing period, in turn, there was a great difference between the infected and
non-infected quarter milk, 0.953 gl™ and 0.319 gl™, respectively. During the grazing period, the
lactoferrin activity was higher in the infected udder quarters (Figure 13).

As it is above mentioned, during the grazing period SCC increases considerably in milk
samples without pathogenic agents, while the concentration of lactoferrin in milk of non-infected
quarters is higher in the housing period. Possibly, this confirms a statement that lactoferrin reacts
actively, similar to somatic cells in the udder, also to a non-infectious irritation of the udder (Harmon
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et al., 1975) but the SCC activity is higher in the grazing period in such cases, and lactoferrin in the
housing period. The present research results demonstrate that interaction of the seasonal keeping and
pathogenic agents affect significantly (p<0.05) the lactoferrin concentration in milk.

Probably, in our investigation lactoferrin values and dynamics of their variations in milk
indicate that in cows with udder inflammation and healthy udders the increased lactoferrin
concentration provides the udder protection and in bacterostatic and bactericidal way restricts
mastitis distribution (Arnold et al., 1980; Kawai et al., 1999; Ka iet al., 2002; Hagiwara et al.,
2003).

Iespgjams, ka misu pétijuma iegitas Lf veértibas norada uz to, ka laktoferina paaugstinata
koncentracija tesmeni nodroSina tesmena seromukozo audu aizsardzibu, gan tam govim, kuram
tesmeni identificéti patog€nie mikroorganismi, gan tam, kuram patogéni nav identificéti. Tadgjadi
bakteriostatiskas un baktericidas darbibas rezultata laktoferins ierobezo tesmenu infekciju izplatibu

Correlation between the immunoglobulin G, A, M concentration in milk and blood,
the concentration of lactoferrin and SCC in milk

Analyzing correlations with the aim to ascertain closeness of agreements and importance
between the concentration of immunoglobulin G, A, M in milk and blood, lactoferrin concentration in
milk and somatic cell parameters in milk, we came to a conclusion that none of the investigated
parameters develop statistically important close agreement.

Paired correlation analysis gives evidence that statistically important (¢=0.01) medium close
negative agreement exists between the following parameters:
between 1gG in milk and 1gG in blood there is a medium close negative agreement, the correlation
coefficient r =-0.488;
between IgM in milk and IgM in blood there is a medium close negative agreement, the correlation
coefficient r = - 0.458.

In addition, Guidry et al. (1980 (c)) results demonstrate that between 1gG in milk and 1gG in
blood there is a negative correlation, and 1gG is selectively transported from the blood circulation into
milk. Caffin and Poutrel (1988) also confirm this, and they have defined more exactly that such
correlation is observed in the milk of non-infected quarters.

Our investigation data show that also between IgM in milk and IgM in blood there is a
medium close negative correlation, consequently by increasing IgM concentration in milk the
concentration in blood decreases, and vice versa.

Publications have reported that the increase of IgM concentration in milk indicates a recent
udder infection, and this immunoglobulin more intensely immigrates from the blood circulation in the
udder tissue exactly during the early infection (Coico et al., 2003; Janeway & Travers, 1994).
Therefore, we can assume that some cows have early stage subclinical inflammations of the udder, and
IgM immigrated from the blood circulation into the udder takes an active part in the local udder
defense responses.

A statistically important (0¢=0.001) medium close positive correlation is developed by IgG in
blood, IgA in blood, and IgM in blood:
1gG in blood and IgA in blood, correlation coefficient r = 0.532;
IgG in blood and IgM in blood, correlation coefficient r = 0.894;
IgA in blood and IgM in blood, correlation coefficient r = 0.486.

This possibly suggests that there are common reasons and regulatory mechanisms for the
maintenance of Ig concentration of these classes in the blood serum.
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Lactoferrin together with immunoglobulin G, A, M in milk develop statistically significant
(0=0.05; 0=0.01) but poor negative correlations:
Lactoferrin and 1gG, correlation coefficient r = - 0.204;
Lactoferrin and IgA, correlation coefficient r = - 0.143;
Lactoferrin and IgM, correlation coefficient r = - 0.237.

The obtained results indicate the tendency that under the influence of the circumstances and
features investigated the concentration of lactoferrin and immunoglobulin in milk changes in the
opposite directions that was already confirmed in the above-described analysis of dynamics of
lactoferrin and I1gG, IgA and IgM in the housing and grazing period in relation with the udder
infection.

The authors have published different opinions on the lactoferrin correlation with
immunoglobulins present in milk. For instance, some studies report that lactoferrin activity with 1gG
can increase the lactoferrin antimicrobial abilities (Wang, Hurley, 1998), and that specific antibodies
acting with lactoferrin create more powerful antimicrobial effect than every of the mentioned
components separately (Bullen et al., 1972; Harmon et al., 1975). Studies carried out in Kazakhstan,
suggest that between lactoferrin and immunoglobulins in milk exists a positive correlation
(Konuspayeva et al., 2007); however, our obtained data disagree. Possibly, in the above-mentioned
study the correlation between Ig and lactoferrin was found because their concentration in milk was
investigated in the case of clinical and acute udder inflammation. Results of another investigation
assert that in the stage of non-acute udder inflammation lactoferrin does not potentiates
immunoglobulin activity, and mutual agreements of concentration between them are not observed
(Moreau et al, 1983).

Within the framework of the correlation analysis it was ascertained that somatic cell count in
milk does not develop statistically important correlation neither with immunoglobulins G, A, M nor
lactoferrin. Some investigations show evidence that in the cow milk correlation between SCC and
lactoferrin exists (Harmon et al., 1975; Hagiwara, 2003) as well as between SCC and immunoglobulin
G, A, M (Rogers, Sygne, 1978; Atiekh, 1979). Other investigations demonstrate that the lactoferrin
and immunoglobulin concentration in the cow milk increases proportionally SCC in milk (Hagiwara,
2003). It is also proved that in non-infected quarters 1gG in the cow milk correlates with SCC, but the
udder being infected, depending on the bacteria species, correlation decreases or disappears totally
(Caffin, Potrel, 1988). Studies suggest that immunoglobulins and lactoferrin correlate positively with
SCC in milk in the case of clinical mastitis (Harmon et al., 1975; Atiekh, 1979; Persson et al.m 1992)
but in milk in the case of subclinical and latent infection the correlation with SCC is not observed
(Atiekh, 1979). Assumptions are expressed that SCC, lactoferrin, and Ig values vary depending on the
stage of infection, they are the highest during the acute udder inflammation, and correlations develop
most often during this stage of inflammation (Harmon et al., 1975; Fang et al., 1998; Kawai et al.,
1999; Hagiwara et al., 2003).

In the present research, the lactoferrin concentration, immunoglobulin concentration, and

somatic cell count in milk changed mutually independently possibly because the analyses were
performed in the milk of healthy and subclinically diseased quarter milk.
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CONCLUSIONS

. The seasonal keeping of cows significantly affects somatic cell count (p<0.05), the lactoferrin
concentration (p<0.05), and immunoglobulin G, A concentration in milk (p<0.001) as well as
immunoglobulin A, M amount in the blood serum (p<0.001).

In the grazing period, compared with the housing period, somatic cell count increases
significantly (p<0.05), and immunoglobulin A concentration in milk (p<0.001), as well as the
immunoglobulin G, A, M amount in the blood serum (p<0.001); in the housing period, in turn,
lactoferrin and immunoglobulin G amount in milk increases significantly, p<0.05 and p<0.001,
respectively.

In the subclinically infected udder quarter milk, somatic cell count increases significantly
(p<0.001), while the lactoferrin and immunoglobulin G, A, M concentration differ
insignificantly in the subclinically infected and healthy quarter milk (p>0.05). However,
several pathogenic bacteria species infecting the udder quarters affect significantly lactoferrin
concentration in milk (p<0.05), and immunoglobulin G, A, M amount in the blood serum
(p<0.05; p<0.001; p<0.001).

. The effect of interaction of cow seasonal keeping and pathogenic bacteria presence in the udder
affect significantly somatic cell count (p<0.05) and lactoferrin concentration in milk (p<0.05).
In the grazing period, compared with the housing period, somatic cell count increases
significantly in non-infected quarter milk samples (p<0.05), but the concentration of lactoferrin
increases significantly in infected quarter milk (p<0.001).

. A wide variation amplitude of immunoglobulin G, A, M in milk and blood serum, and
lactoferrin in milk is observed that possibly indicates the important role of animal individual
factor in the formation of defense response.

. A high immunoglobulin G, A, M concentration in the cow blood serum and milk, as well as
high lactoferrin concentration in milk are able to protect the udder from the infection
manifestation and mastitis distribution in the herd.

Between the immunoglobulin G concentration in milk and blood serum (r = - 0.488), and the
immunoglobulin M concentration in milk and blood serum there is a medium close negative
statistically important correlation (0=0.01), but immunoglobulin G, A, M in blood serum
develop statistically important (¢=0.01) medium close positive agreement (r = 0.532; r = 0.894;
r = 0.468).
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