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DARBA LIETOTIE SAISINAJUMI

Salsinajums Angliski Latviski
AAI Institute of Anatomy and Anatomijas un Antropologijas
Anthropology instittts
ALAT Alanine aminotransferase Alanina aminotransferaze
AP Alkaline phosphatase Sarmaina fosfataze
ASAT Aspartate aminotransferase Aspartataminotransferaze
Ca Calcium Kalcijs
Cl Chlorum Hlors
Cu Copper Var§
E2 Estradiol Estradiols
ECM Extracellular matrix Ekstracelullara metrice
EO Eozin Eozins
FFA Free fatty acid Brivas taukskabes
Glc Glucose Glikoze
HE Hematoxylin Hematoksilins
HM Holstein cow Holsteinas melnraiba govju
Skirne
IMH Immunohistochemistry Imuinhistokimija
K Kalium Kalijs
LB Latvian brown cow breed Latvijas briina govju skirne
LDH Lactatdehydrogenase Laktatdehidrogenaze
LLU Latvia University of agriculture LaFVij as Lauksaimniecibas
universitate
Mg Magnium Magnijs
MMP-9 Matrix metalloproteinase-9 Matrices metaloproteinaze-9
Research and training farm Macibu un pétijumu
MPS N
saimnieciba
Na Natrium Natrijs
NGF Nerve growth factor Nervu augsanas faktors
NGEFR p75 Nerve growth factor receptor p 75 | Nervu augSanas faktora
receptors p 75
P Phosphor Fosfors
P4 Progesteron Progesterons
PCD Programmed cells death Programméta §tinu nave
PG Prostaglandin Prostaglandins
PGF2a Prostaglandin F2a Prostaglandins F2a
PGP 9.5 Protein gene product 9.5 Proteingénviela 9.5
RSU Riga Stradins University Rigas Stradina universitate
Se Selenium Seleéns
TNF-a Tumor necrosis factor-o Audzgju nekrotiskais faktors-a
VEGF Vascular endothelial growth factor | Vaskularais endotelialais
augSanas faktors
Zn Zinc Cinks



IEVADS
Pétijuma priekSmets un problémas aktualitate

Latvija uz 2009. gada 1. janvari bija 169.5 tikstosi slaucamo govju.
Kops 2007. gada vidus slaucamo govju skaits Latvija samazinajies par
13.5 tokstoSiem. Slaucamo govju skaita samazinaSanas turpinas, bet
vienlaicigi pieaug to produktivitate. Pedgjos piecos gados valsti vidgjais
izslaukums no govs palielingjies no 4963 kg 2004. gada uz 5487 kg piena no
govs 2008. gada (Lauksaimniecibas datu centrs, 2009. gads).

Slaucamo govju reproduktivas sist€mas veseliba ir ciesa saistiba ar
produktivitates pieaugumu, jo fiziologisko procesu norise kliist intensivaka,
kas savukart atspogulojas uz vielmaigas slimibu biezumu ganampulkos. Ir
nepiecieSami padzilinati petfjumi par reproduktivas sist€mas funkcijam
intensivas piena lopkopibas apstaklos, lai saglabatu augsta Iimena
produktivitati un optimalu slaucamo govju reproduktivas sisteémas veselibu.

Piensaimniecibas nozare cie§ milzigus ekonomiskos zaud&umus
slaucamo govju reproduktivas sisteémas slimibu dgl, ko nosaka neiegiits piens
neiegliti teli, govju izbrakesana, aborti, atkartota maksliga apseklosana,
arstéSanas izdevumi, servis perioda pagarinasanas, u.c.

Trakst informacijas par biologiski aktivu vielu, ka degradacijas,
augsanas faktoru, neiropeptidu klatbtitni un to mijiedarbibu govs endometrija
minétaja laika, ka arT par programmétas Stinu naves noris€m un citokinu
nozimi involiicijas procesa govs endometrija.

Pétijjuma merkis un uzdevumi

Promocijas darba meérkis bija noteikt govju asins morfologiskos un
biokTmiskos raditajus, dzemdes mikrobidlo floru un endometrija parmainas
pirmaja un ceturtaja nedéla péc dzemdibam fiziologiskas un patologiskas
dzemdes involiicijas gadijuma.

Promocijas darba uzdevumi.

1. Novertet petijuma iek]autajam govim veselibas stavokli, veikt dzemdes
involiicijas kontroli.

2. Noteikt asins morfologiskos un biokimiskos raditajus

3. Veikt dzemdes dobuma satura mikrobiologisko izmeklesanu.

4. Novertet slaucamo govju endometrija parskata ainu un iekaisuma $tnu
infiltraciju.

5. Noteikt apoptotisko $tinu daudzuma, audz&ju nekrotiska faktora-o (TNF-
a), vaskulara endoteliala augSanas faktora (VEGF), nervu augSanas
faktora receptoru p75 (NGFR p75), proteinge€nvielas 9.5 (PGP 9.5) un



matrices metaloproteinazes-9 (MMP-9) pozitivo struktiiru klatbiitnes un
ekspresijas relativa daudzuma parmainas govju endometrija.

Pétijuma novitate

. Vienkopus izverteti asins morfologiskie, biokimiskie raditaji un dzemdes
dobuma satura mikrobiologiskie izmekl&jumi p&cdzemdibu perioda
kopuma, ka arT saistiba ar fiziologisku un patologisku dzemdes involiciju.
. Pirmo reizi vienkopus petitas slaucamo govju endometrija parmainas un
biologiski aktivu vielu ka VEGF, MMP-9, NGFR p75, PGP 9.5, TNF—q,
pozitivo struktiiru klatblitne, dinamika un mijiedarbiba endometrija
slaucamajam govim p&cdzemdibu perioda pirmaja un ceturtaja nedela péc
dzemdibam fiziologiskas un patologiskas dzemdes involiicijas gadijumos.
. Pirmo reizi Latvija pétiti ickaisuma, augSanas un degradacijas faktori
slaucamo govju endometrija, izmantojot imtinhistokimiskas metodes.

. Pirmo reizi miisu valstl pétita programmeétas $tnu naves intensitate un
dinamika govs endometrija p&cdzemdibu perioda, .izmantojot TUNEL
diagnostikas metodi.

Zinatniska darba aprobacija

. Sematovica 1., Jemeljanovs A. ,Primiparous cows general and
reproductive system health in comparison with multiparous cows in
postparturition period”. [4th International Conference on Production
Diseases in Farm Animals, 20-24th of June 2010. Gent, Belgium.
Abstract submitted.

. Sematovi¢a 1., Pilmane M., Jemeljanovs A. ,,Changes of the cow’s
endometrium, distribution of growth stimulating and degradation factors
in postparturition period. ICAR 2008. 2008, July, 13-18, Budapest,
Hungary, poster presentation.

. Sematovica, I; Pilmane, M; Jemeljanovs, A. "Endometrial changes in
postpartum period in cows". XXVth World Buiatrics Congress, 2008,
July, 6-11, Budapest, Hungary, poster presentation.

. Sematovi¢a 1., Pilmane M., Jemeljanovs A. “Inflammatory factors and
apoptosis in the cows endometrium in the cow’s endometrium in
postparturition period.”, International Scientific Conference Research for
rural development 2008, May, 21-23, 2008, Jelgava, Latvia, oral
presentation.

. Sematovica I., Jemeljanovs A., Pilmane M. " Vascular endothelial growth
factor, nerve growth factor receptor p75, protein gene product 9.5, tumor
necrosis factor—a and apoptosis in the cow's endometrium in



postparturition period". Baltic Morphology 4th Scientific Conference.
2007, November, 19-20. Riga, Latvia, poster presentation.

6. Sematovica L., Pilmane M., Jemeljanovs A. , Dzemdes audu morfologija,
apoptoze un matrices metaloproteinazes pécdzemdibu perioda govim.”
Rigas Stradina universitate 6.zindatniska konference. 2007. g. 29—
30.marts, Riga, Latvija, postera prezentacija.

7. Sematovi¢a 1., Jemeljanovs A. ,,Optimal medication of the reproductive
system diseases in dairy cattle.” 24th World Buiatrics Congress, 1519,
October, 2006, Nica, France, poster presentation.

8. Jemeljanovs A., KonoSonoka I.H., Sematoviéa L., Pice B. ,Microflora of
the reproductive organs in dairy cows around calving”. 57th Annual
Meeting of the European Association for Animal Production. 2006.
September, 17-20. Turkey, Antalija, poster presentation.

MATERIALS UN METODIKA
Darba veikSanas vietas un darba izmantota ganampulka raksturojums

Ilgas Sematovi¢as promocijas darbs ,,Slaucamo govju asins
morfologiskie un biokimiskie raditaji, dzemdes mikrobiala flora un
endometrija parmainas pirmaja un ceturtaja nedéla péc dzemdibam”
izstradats laika no 2003. gada februara lidz 2010. gada janvarim.

Petfjums veikts, izmantojot Latvijas Lauksaimniecibas universitates

(LLU) Macibu un péetjjumu saimniecibas ,,Vecauce” (MPS) govis.
Mikrobiologiskie izmeklgjumi veikti LLU agentira ,,Biotehnologijas un
veterinarmedicinas  zinatniskais institlits ,,Sigra” laboratorijas. Asins
morfologiskos un biokimiskos raditajus noteicam SIA ,Centrala
Laboratorija”. Govju endometrija morfologiskie un imunhistokimiskie
izmeklgjumi veikti Rigas Stradina universitates Anatomijas un
Antropologijas institita (RSU AAI) morfologijas laboratorijas.
277 razojosas slaucamas govis ar vidgjo izslaukumu 6557 kg gada. Vidgjais
tauku saturs piena ir 4.42 %, olbaltums 3.39 %, laktoze 4.92 %. Somatisko
datu analize parada, ka ar pirmo aps€kloSanas reizi grusniba iestajusies 60.3
% govju un vairak ka divas reizes apséklosana veikta 10.7 % govju. Vidgjais
servis periods bija 151 diena.

Pedgjos gados MPS ,,Vecauce” notikuSas parmainas. Ir uzcelta jauna
slaucamo govju novietne, kura govis tur nepiesieti. Govis tiek grup&tas un
&dinatas diferenc@ti, atkariba no produktivitates un laktacijas perioda.
Augstrazigo govju grupu slauc slaukSanas zale divas reizes diena, bet govju
grupu, kur uzstaditi slaukSanas roboti, slauc vairakas reizes diennakti. Govju



atnesSanas tiek organiz&ta TpaSos atneSanas boksos dzemdibu korpusa, kur tas
tiek ievietotas 1si pirms dzemdibam.

P&tjjuma ieklautas 38 govis, kuram bija fiziologiskas dzemdibas, bez
kliniski novérojamiem veselibas traucg€jumiem.

Promocijas darba kopéja shéma

Izmeklgjumi veikti pirmaja un ceturtaja nedéla péc dzemdibam. Datu
analize veikta par pamatu pemot pirmas un ceturtds pecdzemdibu ned&las
izmekl&jumu rezultatus, noteikti vidgjie raditaji, ka arT tika veikts
salidzinajums fiziologiskas un patologiskas dzemdes involiicijas gadijuma

Govis registrétas, tam veikta termometrija, kliniska noveértéSana,
dzimumorganu rektala kontrole, asins morfologiskas un biokimiskas analizes,
dzemdes dobuma satura mikrobiologiska izmekl&é$ana, ka ari nopemti
endometrija biopsijas paraugi histologiskai, imtinhistokimiskai izmekle$anai,
ka ar1 apoptotisko $tinu noteiksanai.

Kliniska noveértesana, asins morfologiska un biokimiska izmeklésana

Izméginajuma ieklautas 38 slaucamas govis péc fiziologiskam
dzemdibam, bez kliniski redzamam saslim$anas pazimém. Kermena
temperatiira mérita rektali ar digitalo termometru. Lai kontrolétu dzemdes
invollicijas norisi, visas p&tijuma ieklautas govis izmeklétas rektali un ar
vaginas spoguli. Novértéts izdalfjumu raksturs no dzimumorganiem.

Asins morfologiskie izmeklgjumi (kop€jais leikocitu, eritrocitu,
hemoglobina daudzums, hematokrits), ka arT asins bioktmiskie izmeklgjumi
(urinvielas, holesterina, kop&ja proteina un albuminu daudzums, trigliceridu
un kreatinlna Itmenis, ka arT1 alaninaminotransferazes (ALAT),
aspartataminotransferazes (ASAT), sarmainas fosfatazes (SP),
laktatdehidrogenazes (LDH), a-amilazes koncentracija un Ca, P, Mg
daudzums)  veikti sertificétas laboratorijas (sertif. Nr. L 9/5-C, lidz
2010.18.05.) SIA ,,Centrala laboratorija” (reg. Nr. 215/L430-C), kur analizu
izpilde atbilst LVS EN ISO 15189:2007 standarta prasibam. Asins paraugi
nemti no astes veénas sterilos vienreizgjas lietoSanas 3.0 ml un 4.5 ml
vakutaineros ,,Becton Dickinson Vacutainer systems” un ,Precision
GlideTM”.

Mikrobiologiska izmeklé$ana

Mikrobiologiskie izmeklgjumi veikti LLU Biotehnologijas un
veterinarmedicinas zinatniska instithta ,,Sigra” mikrobiologijas laboratorijas
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(LATAK reg. Nr. LATAK-T-038-06-99-A) péc visparpienemtam
akreditétam standartmetodem: LVS ISO 7218:1996 un LVS NE ISO 6887-
1:1999, ka art LVS NE ISO 4833:2003 L. Sakotngji ieguvam
mikroorganismu polikultiiras, bet no tam izolgjam firkultiras. Paraugi no
govju dzemdes dobuma satura mikrobiologiskai izmeklé$anai pemti ar
vienreizgjas lietosanas instrumentu komplektiem EquiVet (Kruuse, Danija).
Stafilokoku gints mikroorganismu izolé$anai un identificé$anai no dzemdes
dobuma satura lietotas sekojoSas barotnes: Bairda — Parkera agars (Biolife,
Spanija); Smadzenu-sirds infuzijas buljons (OXOID, UK); Mannitola salu
agars (Becton Dickinson, US); BarojoSais agars ar 5% aitas asins piedevu;
Liofiliz&ta trusa plazma.

Grampozitivas mikrofloras noteik$anai (Corynebacterium  spp.,
Micrococcus spp. un , Aerococcus urinae) dzemdes dobuma saturs uzséts uz
barojosa agara ar 5% aitas asins piedevu, paraugi inkubéti 37+£1.0 °C
temperatira 48 stundas, wuzsGjumus parskatot péc 24 stundam.
Mikroorganismi Iidz sugai noteikti, izmantojot BBL Crystal (US)
grampozitivo mikroorganismu identifikacijas sistému. Identifikacijas sisttma
ieklauti 33 substratu fermentacijas, oksidacijas un hidrolizes testi. Baktgrijas
identificgjam, salidzinot ieglitos reakciju rezultatus ar datu bazg esoSajiem.
Clostridium spp. klatbiitne dzemdes dobuma satura noteikta, izmantojot
selektivo barotni DRCM (ang. Differential Reinforced Clostridium Medium,
Scharlau Microbiology). Anaerobi apstakli nodro§inati, parlejot mégeni ar
inokuléto barotni ar sterilu vazelinellu. Paraugi inkubéti 37+1.0 °C
temperatiira 96 stundas. Enterobacteriaceae jeb gramnegativa mikroflora,
kur ietilpst Pseudomona spp., Klebsiella spp., un Proteus spp., noteikti
izmantojot selektivas barotnes: MacConkey agars (Difco BBL); Laktozes TTC
agars (SIFIN, Vacija). Uzs€jumi inkubéti 37£1.0 °C temperatiira 48 stundas,
uzs€jumus parskatot péc 24 stundam. Mikroorganismi Iidz sugai noteikti,
izmantojot BBL Crystal (US) gramnegativo mikroorganismu identifikacijas
sistemu.

Govs endometrija biopsijas paraugu nonemsana un izmeklésana

Govju endometrija biopsijas paraugi nemti dzemdes raga, kur griisnibas
laika attistijas auglis, dorsalas sienas ventralas virsmas, izmantojot biopsijas
instrumentu (Denmark, ,,Kruuse”, kat. nr.:141700k). Endometrija audu
paraugiem veikta: endometrija parskata ainas mikroskopiska novértesana,
noteikta iekaisuma Stnu infiltracija endometrija (Aughey, Frye, 2001;
Corbeil et al., 2005), veikti imiinhistokimiskie izmekl&jumi, lai konstatetu
TNF-0, VEGF, NGFR p75, PGP 9.5 un MMP-9 pozitivo struktiiru klatbiitnes
un relativa daudzuma parmainas (Hsu et al., 1981). Lai novértétu apoptozes
procesu intensitati, veikta TUNEL diagnostikas metode, (Negoescu et al.,
1998). Katrs dzivnieks biopsijas procediirai tika iepriekS sagatavots,
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nomazgajot ar ziepém un udeni, dezinficgjot argjos dzimumorganus (70°
Spiritus Aethylici). Biopsijas instrumentu ievadija caur paveértam kaunuma
lupam, vaginu, dzemdes kaklu. Kontrolgjot rektali, no dzemdes dorsalas
sienas ventralas virsmas izgriezts apméram 0.3 x 0.2 mm endometrija audu
gabalinS. Paraugus ievietojam apzimétos konteineros ar 3.0 ml 10 %
formalina Skidumu pH 7.5 (Humason, 1967), kur tie uzglabati lidz
izmekleSanai. Laboratorija govju endometrija biopsijas paraugi iznemti no
formalina $kiduma un “iegulditi” parafina, veidojot parafina ieslégtus audu
blokus, ko ar mikrotomu sagriezam 6 pm biezos griezumos. Tad griezumi
tika ievietoti 50 °C @idens vanna, uzlikti uz attaukota priekSmetstiklina un
ievietoti termostata 56 °C nozavéSanai uz 40 mintatém (Eurell, Frappier,
2006).

Imunhistokimiska metode

Lai noteiktu govs endometrija audos vaskulara endoteliala augSanas
faktora (VEGF, kods M7273, 1:50, DakoCytomation, Danija), nervu
augSanas faktora receptoru p75 (NGFR p75, kods M3507, 1:150,
DakoCytomation, Danija), proteingénvielu 9.5 (PGP 9.5, kods Nr.Z5116,
1:1600, DakoCytomation, Danija), Audz€ju nekrotisko faktoru-a (TNF- a,
kods: Ab6671, 1:100, Abcam, Anglija), matrices metaloproteinazi (MMP-9,
kods AF909, 1:100, R&D System, Vacija) pozitivas struktiiras, lietojam
biotina — streptavidina imiinhistokimisko metodi (Hsu et al., 1981).

Paraugu deparafinizacijai audu paraugi tika izturéti etanola (99.7—
100%) un skaloti ar PBS (fosfatu buferis, pH 7.4) skidumu 10 min. Tad
preparati tika ievietoti 4% salsskaba natrija citrata buferskiduma mikrovilnu
krasn1 uz 20 min.. Preparatus atdzes€jam un skalojam ar PBS divas reizes pa
5 min.. Katram griezumam uzklajam 150 pl 3 % tdenraza peroksidu uz 10
min., tad skalojam ar destilétu ideni un 2 reizes ar PBS pa 5 min.. Fona
nonemsanai lietojam serumu 10 min. (100 ml destiléts @idens ar 0.03 g vérsa
sauso serumu). Sekoja primaro antivielu uzklasana pa 30 pl, ko izturgjam 2
stundas. Preparatus noskalojam un uz 10 min. izturgjam PBS. Preparatiem
uzklajam LSAB + LINK (ang. linked streptavidin antibody) ar biotinu
saistitas sekundaras antivielas, uz 30 min., kods: K1015, DakoCytomation,
Danija). Tad 5 min. skalojam ar PBS un uzklajam LSAB + KIT (ang.
streptavidin connected with enzyme peroxidase — streptavidinu, kas saistits ar
enzimu peroksidazi, kods K0690, DakoCytomation, Danija) uz 25 min.. Tad
sekoja skaloSana ar PBS 5 min. Un uz 10 min. Uzklajam DAB (3-3’-
diaminobenzidina hromoggéna sistema, kods K3468, Dako, Danija). Preparati
skaloti krana tidenT un procesa nosléguma veicam audu paraugu krasoSanu ar
hematoksilinu 2 miniites.

Positivas struktiiras nokrasojas brina krasa.
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TUNEL metode

TUNEL (ang. - TdT-mediated dUTP nick end labeling) reakciju
lietojam, lai noteiktu apoptotisko Stnu daudzumu govju endometrija
histologiskajos preparatos (Negoescu et al., 1998).  Apoptotiskas §tnas, to
kodoli iekrasojas brtuna krasa.

Lietojam apoptozes noteikSanas komplektu: In Situ Cell Death
Detection, POD, (kataloga numurs 0 684 814, Roche Diagnostics, Vacija) un
DAB (diaminbenzamins) substrata vektoru (kataloga numurs Sk 4100).
Procediiras veikSana bija §adi etapi: audu paraugu deparafinizacija — ksilols
2 reizes pa 4 min.; 99° etanols 2 reizes pa 2 min.; 95° etanols 2 reizes pa
2 min.; 70° etanols 2 reizes pa 2 min.. Skalo$ana ar destilétu tideni 7 — 10
min. un ar PBS (fosfatu buferis) pH 7.5 10 min.. Endogénas peroksidazes
aktivitates blok&Sanai prick$metstiklinus ievietojam 50 ml PBS ar 500 ml
30 % udenraza peroksida Skidumu un izturéjam 30 min vibratora. Sekoja
skaloSana ar PBS tris reizes pa 5 min.. Antigena atgfiSanai ievietojam
priekSmetstiklinus trauka ar 0.2 M borskabi pH 7.0 un varijam mikrovilgu
krasni pie 700 W 10 min.. Piepildjjam trauku ar destilétu Gideni un lavam
stiklinpiem ar paraugiem destiletaja iden1 atdzist, tad skalojam ar PBS. Tad
likam priekSmetstiklinus uz 10 min. 0.1 % BSA (verSa seruma albumina)
$kiduma ar PBS un inkubgjam priekSmetstiklinus ar TUNEL maistjumu (Tdt
— T gala deoksinukleotidiltransferazes un dioksigenina ieziméto nukleotidu
maisijums), kas ir primara antiviela , kods 11684817910, 1:10 1 h 37 °C.
Sekoja skalosana ar PBS un veicam apstradi ar POD (aitas antifluorescences
antivielas ar marrutku peroksidazi saistitais Fab fragments), kas ir sekundara
antiviela, (kods 11684, Roche Diagnostic, Vacija) 30 min 37 °C. Skalojam ar
PBS un apstradajam ar DAB (3-3’-diaminobenzidins, hromogéna sistéma),
(kods 1718096, Roche Diagnostic, Vacija) 7 min.. Skalojam 5 min. krana
tdent un krasojam ar hematoksilinu 20 sek.. Apturgjam reakciju, skalojot
priekSmetstiklinu krana Gdent apméram 10 min.. Tad apstradajam preparatu
ar polistirolu un nosedzam ar segstiklinu.

Pozitivas strukttras iekrasojas briina krasa.

Datu statistiska apstrade

legttajiem datiem aprékinati vidgjie raditaji, standartnovirze. Lietots
Stjudenta t-tests vienas paraugkopas analizei. Lai salidzinatu p€tjjuma
ieklauto govju raditajus pirmaja un atkartotaja izmekléSanas reizg, lietots
Vilkinsona tests divu saistitu paraugkopu analizei. Savukart, lai salidzinatu
izmeklgjumu rezultatus starp govim ar fiziologisku un patologisku dzemdes
involiicijas gaitu, lietots Kruskala-Valesa tests divu nesaistitu paraugkopu
salidzinasanai. Izmantojam divfaktoru korelacijas analizi min€to substancu
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savstarpgjo sakaribu un to statistiska buitiskuma analizei (Paura, Arhipova,
2002; Arhipova, Balina, 2003).

Par pamatu pielaujamam fiziologiskajam asins biokimisko un
morfologisko raditaju veértibam izmantoti publicétic dati (Meyer, Harvey,
1998; Liepa, 2000).

Histologiskie izmeklgjumi, attieciba uz ickaisuma $@nu un apoptotisko
Sunu skaitu, veikti mikroskop&jot ar gaismas mikroskopu Leica 400 x
palielinajuma tris brivi izvEl&tos reprezentativos redzeslaukos. Iekaisuma
§tnu infiltracijas vertgjums veikts, atsaucoties uz citu autoru darbiem, kur
iekaisuma SGnu infiltracijas vert€Sanai tiek noteikts leikocttu skaits
redzeslaukos, un infiltracijas pakape tiek izteikta ar gradacijas klasi atkariba
no kopgja iekaisuma S$tnu daudzuma redzeslauka (Gonzalez et al., 1985;
Corbeil et al., 2005; Hirsbrunner et al., 2009).

Imiinhistokimiskajos izmekl&jumos pozitivo struktliru relativais

daudzums vertéts ar puskvantitativo skaitiSanas metodi (Pilmane et al., 1998).
Pozitivas struktiiras registréjot lietota $ada vertgjumu gradacija:
(=) — nav pozitivo struktiiru redzeslauka; (+ ) — nedaudz pozitivo struktiiru
redzeslauka; (++) — vid€js daudzums pozitivo struktiiru redzeslauka;
(+++) — daudz pozitivo struktiiru redzeslauka, (++++) — loti daudz pozitivo
struktiiru redzeslauka. Datu statistiskaja apstrade puskvantitativaja metode
ieglitie rezultati apstradati ka ordinalas skalas dati.

PETIJUMU REZULTATI UN DISKUSIJA
Slaucamo govju visparéja veseliba un dzemdes involiicija

Petijuma izmantoto govju vidgjais izslaukums p&c to parraudzibas
datiem bija 27.2 £+ 5.23 kg diena ar tauku saturu 4.1 + 0.65 %, laktozi 4.8 +
0.23 %, olbaltumvielam 3.2 + 0.30 %. Nebija biitiskas atSkiribas izslaukuma
un piena raditdju zina govim ar fiziologisku un patologiskiem izdalfjumiem
ceturtaja nedela péc dzemdibam (p>0.05).

Pétijuma ieklauto govju vispargjais veselibas stavoklis, vertgjot kliniski,
bija normas robezas — govis stav, apéd piedavato baribas devu, dzivi reagé uz
apkartgjo vidi.

Govim ar patologiskiem izdalljumiem bija augstaka kermena
temperatiira, lai gan neparsniedza normas vértibas (p<0.05), (1. tabula). STm
govim iesp&jams bija sacies ickaisuma process dzemdes audos. Konstatgjam
vaju pozitivu korelaciju starp kermena temperattiru un izdalfjumu raksturu
pirmaja nedéla (r=0.37; p<0.05), ka arT to esamibu ceturtaja nedela pec
dzemdibam (r=0.42; p<0.05).
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1.tabula

Hematologiskie raditaji un kermena temperatiira slaucamajam govim
pirmaja un ceturtaja nedela pec dzemdibam

Kopgjais

_ s I,(ermen_a leikocTtu Erltro_citu Hemoglobins | Hematokrits
Nedéla Izdalfjumi temperatiira . skaits
©) skaits (x10°12) (g/L) (%)
(x10"12)

Pirma |Fiziologiski n=35 | 38.840.43 | 9.3+3.36 | 6.5+0.62 [102.4+10.94 | 33.0+3.39

Patologiskin=3 | 39.4+0.40"| 5.940.7 | 6.6+0.86 [118.7+7.64 " | 36.6+3.31

Ceturta |Fiziologiski n=29 | 38.5+0.44 | 1124534 | 6.1+0.72 | 95.3+9.65 | 29.24+2.27

Patologiski=9 | 39.0+0.40 "|10.46+2.82 7| 5.7+0.42 |90.949.79 " | 28.4+1.72"

Norma 37.5-39.5 4-12 5-10 80-150 24-46

" p<0.05

Pirmaja nedéla péc dzemdibam trijam no 38 govim izdaljjumi no
dzemdibu celiem bija ar nepatikamu smaku, netiri briina, sarkaniga krasa.
Ceturtaja nedéla devinam govim bija vérojami katarali strutaini izdalfjumi no
dzimumceliem. Pirmas nedg€las beigas, izmeklgjot rektali, konstat€jam, ka
visam govim dzemde bija kluvusi ievérojami mazaka, labi reaggja uz masazu,
ta atradas vedera dobuma. Ceturtaja nedéla péc dzemdibam govim bez
patologiskiem izdalfjumiem dzemdes kakls bija aizvérSanas stadija, bet vél
bija iespgjams netraumatiski ievadit instrumentus bakteriologisko un
dzemdes biopsijas paraugu nonemsanai, kuru diametrs ir 0.3 cm. Govim ar
patologiskiem izdalijumiem dzemdes kakla atvérums, izmeklgjot ar vaginas
spoguli, bija apméram 1.5 — 2.0 cm diametra.

Asins biokimisko izmeklgjumu rezultati apkopoti 2. tabula. Kopgja
proteina, albuminu un globulinu daudzums visam miisu pétijuma ieklautajam
govim pirmo Cetru ned€lu laika péc dzemdibam bija bitiski zemaks par
pielaujamajam normas vertibam (p<0.01). Nenoverojam statistiski nozimigu
kopgja proteina, albuminu un globulinu daudzuma atskiribu asinis starp
govim ar fiziologisku un patologisku pécdzemdibu procesu norisi pirmaja un
ceturtaja nedela (p>0.05), lai gan govim, kuram ceturtaja nedéla péc
dzemdibam bija endometrits, Sie raditaji bija zemaki (p>0.05).

Ceturtaja nedela So raditaju daudzums bija statistiski nozimigi (p<0.05)
pieaudzis, bet joprojam zemaks par normas vértibam (p<0.01). Tas liek
domat, vai ir pietickams proteina nodroSinajums baribas deva, vai aknu
funkcionalais stavoklis nelauj pietiekama daudzuma sintez€t albuminus, vai
par to, kados procesos organisms pastiprinati zaud€ protetTnu un tieSi
albuminus (Meyer and Harvey, 2004; Jemeljanovs u.c., 2008). Ir citu autoru
petijumi, kas Iidzigi ir konstatgjusi zemu proteina Itmeni govju asinis
pecatnesanas laika (Yaylak et al., 2009), ka arT neaugligdm govim
(Adanacses, 1972).
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Ca un P ir makroelementi, kuru daudzuma pazeminasanas gadijuma
saisttba ar govju atneSanos un laktacijas uzsakSanos var novest pie
pecdzemdibu patologijam ka pécdzemdibu paréze un hipokalcEémija. Visam
misu pétjuma izmekletajam govim pirmaja un ceturtaja nedéla péc
dzemdibam konstatgjam zemu Ca daudzumu asinis. Ca limenis asins seruma
statistiski nozimigi pazeminas dzemdibu laika, salidzinot So raditaju govim
vienu ménesi pirms un vienu ménesi péc dzemdibam (Meglia et al, 2001;
Meglia, 2004).

2.tabula

Asins biokimiskie raditaji govim 1. un 4. nedéla péc dzemdibam

Pirma nedéla Ceturta nedéla
Parametri Norma | gy iologiski| Patologiski | Fiziologiski | Patologiski
izdalfjumi izdalfjumi izdalijumi izdalijumi
n=35 n=3 n=29 n=9

Kopgjais

proteins 55-77 39.5+13.55"| 4024529 | 48.1+9.08"| | 45.4+12.19"|
@L)

?gl/%mm‘ 2143 22.844.67 | 21.6£2.76 | 24.142.98 22.9+4.52
(C;l/"Lt;““m 2541 17.2+9.53°)| 18.6+5.29°| | 23.8+7.64"| | 22.5+7.97"|
Trigliceridi 0.01-0.2 0.19£0.296| 0.20£0.100 | 0.10£0.211 0.18+0.181
(mmol/L)

Ca ¥ M « B
(molL) 1.98-2.5 1.34052°) | 1.2540.15°) | 1.76£0.36"] | 1.56+0.50"|
P . .

(mmol/L) 1.52.9 1.08£0.33")|  1.120.17°) |  1.56+0.32 1.56+0.39
Mg *

(monolL) 0.7-1.1 0.55+0.247] 0.53+0.113]| 0.41£0.311°] | 0.67+0.091
Holesterols ¥ «

(mmolL) 2.3-6.6 138+£0.67°)| 1.24025°] |  2.3+0.83 2.0+0.63
Urinvicla 2475 4.643.0 29425 2.440.7 2.0+0.80"]
(mmol/L)

Kreatinins 6297 713+21.34| 72.64233 | 71.7£17.99 67.8+15.92
(umol/L)

g;‘i'fze 12-107 66.5432.78|  56.4+18.9 | 69.7+18.22 61.6£24.29
QJL/’E)T 1737 20.4:1649| 12.30£1.73°)  27.145.75 29.3419.62
ASAT

UL 48-100 59.6+32.35| 65.3£24.96 | 40.7£9.48 45.0+32.68
L(B/Fi) 2666-4293 | 141745578 136587.08| 2216£50.75 | 1772£574.95
?[})/L) 2999 79.1£63.91| 54.2+14.09 | 49.0+18.69 54.2425.07
" p<0.05
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Asins seruma ar proteinu saistita Ca daudzums ir atkarigs no proteina
daudzuma izmainam asins seruma, bet miisu p&tijuma govim bija pazeminats
gan proteina, gan ar1 Ca daudzums asinis. Citu autoru p&tijumi pierada, ka
jau subkliniska hipokalc&mija p&catnesanas laika ciesi saistita ar endometritu
gadijjumiem un mikrofloras intensivu klatbiitni dzemdé (Adanacees, 1972;
Mateus, Costa, 2002).

Misu pétijuma atklajas, ka govim ar patologiskiem izdaljjumiem
pirmaja un ceturtaja nedéla péc dzemdibam bija mazaka Ca un P attieciba
neka govim ar fiziologisku dzemdes involiicijas norisi. Ir p&tijumi, kas parada
Ca un P attiecibas saistibu ar govju apauglosanas sp&jam. Par optimalu Ca un
P attiecibu atzita 1.7-2.3 : 1 attieciba. Zemaka vai augstaka So raditaju
attieciba korelé ar govju neauglibu (Adanacwes, 1972). Jaatzimé, ka paslaik
praktiskaja veterinarmedicina $o makroelementu attiecibas plasi apskata un
analiz€ baribas deva, bet ne govju asinis, jo Ca un P attiecibas asinis regulé
hormoni (parathormons un kalcitonins) un, ir pieradits, ka dazadas attiecibas
mineralpiedevas, kur Ca:P attiecibas bija no 1.4:1 lidz 4:1 maz (statistiski
nenozimigi) ietekmé&ja eksperimenta govju produktivitati, pie kam dazadas
laktacijas fazes (Trupa, Latvietis, 2003). Pirmaja ned&la péc dzemdibam ar1 P
Iimenis bija pazeminats, bet ta daudzums atkartotaja izmekl&juma bija
palielinajies 1idz normas vertibam. Ari P daudzums asins seruma samazinas
saistiba ar dzemdibam un paliek zemaka Iimeni, salidzinot ar ta daudzumu
vienu ménesi pirms dzemdibam (Meglia, 2004).

Ir pétijumi, kuros konstatéts, ka kliniski veselam govim magnija (Mg)
daudzums govju asins seruma palieck nemainiga ITmeni ménesi pirms un
meénesi péc dzemdibam (Meglia, 2004). Bet, ka zinams, Mg uzsiicas no
uznemtas baribas caur zarnu traktu, saistas ar albuminiem un resorbgjas jeb
atpakaluzsiicas nierés konkurgjosi ar Ca. Biezak klasiskas piena triekas
gadijuma novero hipermagnémiju. Misu p&tijjuma visam izmekl&tajam govim
Mg limenis asins seruma minétaja laika perioda pirmaja nedéla péc
dzemdibam bija pazeminats, bet ta I[imenis ceturtaja nedéla sasniedza normas
vertibas.

Urinvielas daudzums asins seruma pirmaja pécatneSanas nedela ir
normas robezas visam pétijuma govim, bet ceturtaja ned€la redzams, ka tas
samazinas govim, kuram ir patologiski izdalfjumi no dzemdes jeb tam, kuram
izveidojies  pecdzemdibu  endometrits.  Urinvielas  samazinaSanas
pecdzemdibu perioda pirmajas trijas ned€las noverota arl citu autoru
petijumos (Liepa, Kriimina, 2004). Urinvielas pazeminaSanas asinis tiek
skaidrota ar samazinatu tas producéSanu aknas, proteina deficTtu bariba, ka
ar1 ta pastiprinatu izvadiSanu politrijas dél (Jemeljanovs L, Brizule, 1999;
Meyer, Harvey, 2004).

Kreatinina daudzums asins seruma minétaja perioda visam govim vidgji
bija normas robezas. Vairums kreatinina tiek sintez€ts aknas un nonak
muskulattira, kur dala ta tiek parveérsta par fosfokreatininu, un tas ir energijas
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avots muskulu vielmainas procesiem. Asinis cirkul&josa kreatinina un
urinvielas daudzums pieaug nieru patologiju gadijuma (Meyer, Harvey,
2004). Ta ka arT urinvielas daudzums bija normas robezas, tad varam izslegt
nieru patologijas pétijuma ieklautajam govim. Lai gan, samazinats urinvielas
daudzums atgremotaju asinis liecina par samazinatu ta produc€Sanu sakara ar
aknu nepilnvertigu funkcioné$anu, vai proteina deficitu bariba (Meyer et al.,
1992).

Par nieru patologiju liecina arT samazinata amilazes izdaliSanas ar urinu,
vienlaicigi tas daudzumam picaugot asinis. Savukart urind nieru patologiju
gadijuma amilazes Iimenis ir normas robeZzas, vai pat samazinats (Hofbauere,
2004), bet mes urinu neizmeklgjam. Amilazes limena palielinasanas asinis
liecina arT par pankreatitu (Meyer, Harvey, 2004). Savukart samazinats
trigliceridu  daudzums asinis liecina par dislipidémiju. Misu pétijuma
trigliceridu un arT amilazes Iimenis asinis caurméra bitiski neatskiras starp
pirmas un ceturtds pécdzemdibu ned€las izmekl&jumu rezultatiem, ka ari
fiziologiskas un patologiskas dzemdes involicijas gaitas norises gadijuma. Ir
pieradits, ka trigliceridu daudzumam asinis nav saistibas ar olnicu cikliskas
darbibas atsak$anos péc dzemdibam (Guedon et al., 2009). Varam secinat, ka
miisu p&tfjuma govim ir optimala nieru darbiba.

Viens no aknu funkcionalo sp&ju raditajiem ir holesterina daudzums
asinis, jo ta lielaka dala tiek sintez&ta aknas (Rosenberger et al., 1979).
Holesterina limenis visam pétijuma ieklautajam govim pirmaja nedéla bija
butiski zemaks par pielaujamajam normas vértibam (p<0.05), bet ceturtaja
nedéla ta daudzums pieauga govim ar fiziologisku pé&cdzemdibu perioda
norisi, sasniedzot minimalas normas vértibas. Liepa, Krimina (2004) ir
konstatgjusas, ka holesterina Iimenis asinis govim ar sabalans&tu baribas devu
samazinas tris dienas pirms atneSanas, bet tad sasniedz normas vértibas pirmo
triju ned€lu laika p&c dzemdibam. Bet ir pétijumi, kas parada holesterina
Itmena atjaunoSanos devinu ned€lu laika p&c dzemdibam (Guedon et al.,
2009). Holesterins ir svarigs steroido hormonu un zultsskabju struktiiras
komponents (Jemeljanovs L., u.c., 2008). Saskana ar to, ir rezultati, kas
parada, ka augsts holesterina ltmenis asinis ir saistiba ar optimalu olnicu
cikliskas darbibas atsakSanos péc dzemdibam govim (Guédon et al., 2009).
Govim, kuram bija paaugstinats progesterona Iimenis asinis no tresas Ilidz
septitajai pecdzemdibu dienai, biezak novérotas pécdzemdibu patologijas ka
placentas aizture un dzemdes iekaisums (Zraly et al., 1989).

ALAT un ASAT ir sastopamas visas organisma §iinas, bet vislielakaja
koncentracija tas atrodas aknu un sirds muskulu $iinas (Hotbauere, 2006).
ALAT un ASAT vidgjas vertibas abu grupu starpa butiski neatSkiras no
normas vertibam, bet vérojam, ka Sie raditaji ir paaugstinati atseviskam
govim ar un bez p&cdzemdibu patologijam. To butiskais piecaugums
pEcdzemdibu perioda skaidrojams ar intensivu aknu funkciong$anu saistiba ar
fiziologisku negativu energijas bilanci, dél ka notiek pastiprinata brivo
taukskabju parstrade aknas un tauku izgulsnéSanas hepatocitos (Liepa,
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Kriimiga, 2004), bet citi autori norada, ka ASAT daudzuma paaugstinasanas
var bit ka viens no parametriem, lai prognozetu endometrita iespgjamibu
slaucamajam govim p&cdzemdibu perioda (Sattler, Fiirll, 2004). ASAT
daudzuma pieaugums asinis tiek saistits ar intensivu vielmaipas procesu
aktivitati aknas (Antane u. c., 2000) vai ar aknu patologijam citam dzivnieku
sugam. Govim par aknu patologijam informativi raditaji = ir
sorbitoldehidrogenaze, gamma-glutamiltransferaze (Jemeljanovs L., u.c.
2008), bet muisu darba netika Ipasi p&titas aknu patologijas.

LDH visam pétfjuma govim ir virs pielaujamas normas laika no pirmas
lidz ceturtajai nedélai péc dzemdibam (p<0.01), ja tos pielidzina
normativiem, kadi doti atseviskos avotos (Howard, 1986; Jemeljanovs L,
Brizule, 1999; Liepa, 200; Jemeljanovs L., u.c., 2008), bet ir norade par to,
ka, ja Sis enzims ir palielinata daudzuma asinis bez citu enzimu bitiska
paaugstinajuma, tad $ads fakts ir ignor§jams un analizes jaatkarto péc
vairakam nedélam. P&dgjos gados laboratorijas iekartam, ko razo firma
Kodak EKTACHEM, ir noraditas ievérojami lielakas fiziologiskas LDH
vertibas govim (2666—4293 U/L). Laktatdehidrogenaze atrodas ne tikai aknu,
bet arT muskulu §tinas, eritrocitos un leikocttos, tade] ta daudzuma piecaugums
verojams hemolizes, aktiva patologiska procesa aknas un ekstensiva muskulu
audu bojajuma gadijuma (Liepa, 2000; Hotbauere, 2006). Domajams, ka
LDH Iimena paaugstinajums asinis ir saistams ar dzemdes involdcijas
procesu. Ari citi autori ir atzim&jusi $adu faktu pat Iidz 27. p&catneSanas
dienai un saista to ar atrofiskiem procesiem miometrija pécdzemdibu laika
(Jaesechke, Muller, 2007).

Sarmaina fosfataze (AP) minétaja laika perioda izmekl€to govju asins
serumd bija normas robezas. Sis ferments atrodas praktiski visos audos
dazada daudzuma. Biezak to apskata ka holestazes raditaju, bet ta daudzums
asints mé&dz paaugstinaties pastiprinatas  osteoblastu  aktivitates,
osteodistrofijas, stresa gadijuma (Rosenberger et al., 1979; Meyer, Harvey,
2004; Jemeljanovs u.c., 2008)

Vielmainas slimibas, placentas aizture, laktaciju skaits korele ar
endometrita iesp&jamibu govim pécdzemdibu perioda (Kim and Kang, 2003).
Misu pétijuma konstat§jam statistiski nozimigu negativu korelaciju starp
laktaciju skaitu un endometritu gadijumu skaitu. Biezak ar p&cdzemdibu
endometritu slimo pirmpienes, turklat tika nove&rots, ka pirmpien€m bija
zemaks globulinu daudzums asinis, salidzinot ar vec€kam govim.

Literatira tiek minéts, ka neliela dazu raditaju novirze no normas
vertibas var bt fiziologisks process saistiba ar peécdzemdibu periodu (Meyer,
Harvey, 2004), tomér nav noteiktu kritériju, cik lielas novirzes ir pielaujamas,
un cik ilga laika asins morfologiskajiem un biokimiskajiem parametriem biitu
jaatgriezas visparpienemto normu robezas. Saistiba ar So jautajumu joprojam
notiek arvien jauni p&tijumi.
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Dzemdes dobuma satura mikrobiologiskie izmekl&jumi

Dzimumcelu mikrobiala kontaminacija ir viens no biezak
sastopamajiem iemesliem dzimumsist€émas slimibam p&cdzemdibu perioda
(Kirks, Oertons, 2000; Herath et al., 2009). Pirmaja nedela péc dzemdibam
govju dzemdes dobuma satura mikroflora konstatéta 51.7 % izmekléto govju,
bet 48.3 % gadijjumu mikroflora netika atrasta. Ceturtaja nedéla péc
dzemdibam Sie raditaji bija attiecigi 31.4 %, un 68.6 %. Visbiezak sastopama
mkroflora bija Staphylococcus gints un Enterobacteriaceae dzimtas
mikroorganismi, ka arT to asociacijas. Bitisku atskiribu dzemdes dobuma
satura mikrobiologisko izmeklgjumu rezultatos govim ar fiziologisku un
patologisku dzemdes involiicijas norisi nenovérojam.

No govju dzemdes dobuma satura pirmaja nedéla péc dzemdibam tika
izol&ti: fakultativi anaerobie Staphylococcus gints, anaerobas grampozitivas
Clostridium gints, gramnegativas Enterobacteriaceae dzimtas mikroflora, to
skaita Klebsiella spp. un Proteus spp., ka arl1 Pseudomona spp.,
Corynebacterium spp grampozitivas niijinas un Bacillus cereus sugas
mikroorganismi. Ceturtaja ned€la péc dzemdibam no govju dzemdes dobuma
satura bez iepriek§ minétajiem, tika izol&ti veél grampozitivie Micrococcus
gints. un Aerococcus urinae sugas mikroorganismi, bet Pseudomona spp.,
Klebsiella spp. mikrororganismi vairs netika izoleti. Daudzi autori govim
pécdzemdibu perioda izdalijusi plasa spektra mikroorganismus no dzemdes
dobuma satura: fakultativi anaerobo mikrofloru: Streptococcus spp.,
Staphylococcus spp., Escherichia coli, Proteus vulgaris, ka arl anaerobo
mikrofloru, Bacteroides spp., Actinomyces pyogenes, Fusobacterium
necrophorum (3BepeBa u XomuH, 1976; Bonnett et al., 1991; Bekana, 1996;
Kask et al., 1998; Kask, 1999; Twardon et al., 2000; Konigsson et al., 2001;
Lewis, 2003). Tas ir viens no galvenajiem iemesliem intensivai endometrija
infiltracijai ar iekaisuma $tinam pé&catnesanas laika. Ir dati, ka 90 — 100 %
govim pirmaja nedéla mikrobiala kontaminacija skar dzemdes dobumu, un 25
— 30 % govju So kontaminaciju nespgj iznicinat (Herath et al., 2009), bet citi
autori atzZimé mazaku saslimSanas gadijjumu daudzumu, 15 — 20 % govju
(LeBlanc, 2008). Misu pétijjuma visbiezak sastopamas mikrofloras
asociacijas dzemde bija starp Staphylococcus spp. un Enterobacteriaceaea
mikroorganismiem. Iesp&jams, ka tas saistams ar So mikroorganismu
simbiozi vai lidzigiem apstakliem to dzivoSanai. Dazi autori (Kirks, Oertons,
2000; Heuwieser, 2007) atzim&, ka veselas govs organisms ir spgjigs
iznicinat dzemdibu procesa raduSos dzimumcelu mikrobialo kontaminaciju
un Sis process ilgst 4 nedélas péc dzemdibam, bet citi autori novérojusi
pilnigu mikrobu eliminaciju no govs dzemdes 2 Iidz 3 ned€Ju laika
(Bondurant, 1999) un 6 nedelas (Kask, u.c., 1999) péc dzemdibam. Miisu
petljuma ceturtaja nedéla péc dzemdibam dzemdes dobuma satura mikroflora
govju netika konstatéta 68.6 % izmekleto govju. Tas liecina par pétjjuma
ieklauto govju imtnsistemas optimalu darbibu.
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P&tjjuma mikrobiologiskie dzemdes dobuma satura rezultati norada uz
apkartgjas vides un govju turSanas higi€nas nozimi, jo analiz€s konstatetie
mikroorganismi ir sastopami govs apkartgja vidé — novietnes gaisa, uz gridas,
sienam, pakai$os, bariba, uz govs apmatojuma un adas, uz slauksanas iekartu
virsmam. Gramnegativas Enterobacteriaceaea dzimtas mikroorganismi
atrodas kiits vide, 1pasi dzivnieku fekalijas un pakaiSos. Ceturtaja nedéla p&c
dzemdibam bija palielindjies to govju skaits, kuru dzemdes dobuma satura
mikroorganismi netika atrasti, tas pardda govju iminsistémas nozimi
pecdzemdibu perioda. jo tas nomakums pecdzemdibu laika ir par iemeslu
dzemdes iekaisumam (Kimura et al., 2002; Sheldon, Dobson, 2004; Corbeil
et al., 2005; Kim et al., 2005; LeBlanc, 2008; Herath et al., 2009; Gabler et
al., 2009; Chapwanya et al., 2009).

Endometrija parskata aina un iekaisuma $iinu infiltracija

Misu izmeklétajos slaucamo govju endometrija histologiskajos
paraugos pirmaja nedéla péc dzemdibam tas bija klats ar prizmatisko
epitéliju, kas vietam ir noardijies. Fiziologiski govs dzemdes glotadu klaj
prizmatiskais epitélijs, kas veido arT dziedzerus (Bruveris, Baumane, 1987).
Ir petijumi, kas parada, ka endometrija virsmas epitelijs govim péc
dzemdibam paliek zems lidz pat 31. dienai p&c dzemdibam (EmenbsiHoBa,
1974; Okano et al., 2007). Audos izteikta tiska, dziedzeri vietam maz
izteikti. PEcdzemdibu perioda notiek dzemdes dziedzeru regeneracija. Musu
pétijuma slaucamo govju endometrija biopsijas paraugos, kas nemti pirmaja
nedgéla péc dzemdibam, tika konstatéta bazalo Stnu hiperplazija, peréklveida,
zemepitelija un diftizi endometrija pilnasinigi asinsvadi, tiiska dzemdes
audos, bet atseviskos paraugos — eroziva glotadas virsma. Iekaisuma $tinu
vidgjais daudzums, skaitot trijos reprezentativos redzeslaukos 400 X
palielinajuma bija 50.6+£24.94. Jaatzimé, ka iekaisuma S§tnu skaits bija
ievérojami mazaks audos, kuros bija izteikta tiiska.

Ceturtaja nedéla pec dzemdibam govju endometrija biopsijas paraugos
konstatgjam, ka endometrija epit€lija $tnas ir regenergjusas. Joprojam
atseviskos paraugos verojami diftuizi izvietoti pilnasinigi kapilari. Dazi autori
noverojusi, ka epitelizacijas procesi endometrija ilgst Iidz 20. pecdzemdibu
dienai (Kummer et al., 1989). No 21. [idz 30. dienai p&c dzemdibam dzemdes
glotada ir klata ar vienrindu epit€liju, kam atseviskas vietas ir
pseidodaudzrindigas Stnas (EmenbsiHoBa, 1974). Ceturtaja ned€la péc
dzemdibam endometrija verojama izteikta iekaisuma Siinu infiltracija ap
dziedzeru izvadiem, un dziedzeru proliferacija, ka arT endometrija dziedzeru
slant bija verojami izveidojusies peréklveida limfocttu infiltrati. Pie kam So
limfocTtu mezglinu klatbiitnei endometrija konstatgjam vaju, bet statistiski
nozimigu korelaciju ar izdalijumu esamibu no dzimumceliem $aja laika
(r=0.33; p<0.01). Limfocttu perek]veida infiltracija govim novérota jau ap
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10. dienu péc dzemdibam, un mobilo iekaisuma $iinu infiltracija endometrija
ir svarigs faktors dzemdes audu atjaunoSanas procesos péc dzemdibam
(Kummer et al., 1989). Lokalas imunitates izpausmes pétitas saistiba ar govju
pecdzemdibu procesu norisi dzemdes audos (Chapwanya et al., 2009). Ta ka
ceturtaja nedéla pec dzemdibam verojama intensiva limfocitu pereklveida
infiltratu veido$anas, tad varam domat, ka govim pirmaja ned€la péc
dzemdibam dzemdes audos sakotngji prevale celularie, bet velak, aktivizgjas
humoralie aizsardzibas mehanismi. Daudzi autori akcent® un ir petijusi
lokalas (Kummer et al., 1989; Chapwanya et al., 2009). un vispargjas
imunitates nozimi govim pé&cdzemdibu perioda (Kimura et al., 2002;
Sheldon, Dobson, 2004; Corbeil et al., 2005; Kim et al., 2005; LeBlanc,
2008; Herath et al., 2009; Gabler et al., 2009; Chapwanya et al., 2009).

Ceturtaja nedéla péc dzemdibam verojam vid€ju un spécigi izteiktu
iekaisuma §tinu infiltraciju endometrija (102.9+60.69). Bija licla datu izkliede
jeb standartnovirze, kas, iesp&jams, var tikt skaidrota ar individualu govju
organisma imiinsist€mas kapacitati.

Misu pétijjums liecina, ka slaucamo govju dzemdes audos ceturtaja
nedéla péc dzemdibam var bt intensiva iekaisuma §inu infiltracija bez
kliniskam dzemdes iekaisuma pazim@m. Arl citi autori atzZimé, ka dzemdes
involiicijas procesa aktivi darbojas iekaisuma atbildes mehanisms ar
apoptozes, neitroftlo un citu leikocTtu migraciju, ka arT degradacijas enzimu
atbrivosanos (Nilsen-Hamilton et al., 2003). Lidzigas atzipas ir citiem
pétnickiem, kuri apgalvo, ka pilniga dzemdes involiicija norit 33-35
(Chasandra, Krishna, 2009) 41 - 50 dienas péc dzemdibam (Garcia, Larsson,
1982; Leslie, 1983).

Iekaisuma, augSanas un degradacijas faktoru klatbiitne un dinamika

Misu pétjuma konstatejam, ka govs endometrija TNF-o izdala
aktivizéti makrofagi. Sis citokins izraisa $tinu proliferaciju, diferenciaciju,
piedalas iekaisuma reakcija, endometrija $tinu proliferacija, dzimumcikla un
griisnibas laika (Gamo et al., 2007). TNF-o pozitivo struktiiru daudzums
govju endometrija bija butiski palielingjies, salidzinot ceturto un pirmo
nedélu pec dzemdibam (p<0.01), ta pozitivo struktiiru relativais daudzums
pozitivi statistiski nozimigi korelé ar iekaisuma S$tnu skaitu endometrija
(r=0.48, p<0.01) pirmo Cetru nedelu laika p&c dzemdibam. Veérojam pozitivu
TNF-a korelaciju ar apoptotisko Stnu daudzumu endometrija, kas kluva
cieSaka, salidzinot pirmo nedelu (r=0.40, p<0.05) ar ceturto nedelu (r=0.44,
p<0.01) péc dzemdibam. Bez tam TNF-o pozitivo struktiiru relativais
daudzums vaji, bet statistiski nozimigi korelgja ar NGFR p75 pozitivo
struktiiru relativo daudzumu govs endometrija pirmajas Cetrds nedélas
(r=0.36, p<0.01). Nekonstatejam butisku atskiribu govim ar fiziologisku un
patologisku dzemdes involiicijas gaitu (p>0.05).
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VEGF ir iesaistits angiogengzé gan embrionalas asins cirkulacijas
sistémas radiSanai, gan ari angiogenéz€ nobriedusa organisma (Guidi et al.,
1998; Halder et al., 2000; Wang et al., 2003; Wei et al., 2004; Ylid-Herttuala
et al., 2007; Ozbudak et al., 2008). VEGF saturosas struktiiras tika atrastas
endometrija asinsvadu endoteliocitos. VEGF pozitivo struktiiru pieaugums
endometrija audos bija statistiski nozimigs, salidzinot ceturto un pirmo
ned€lu péc dzemdibam (p<0.05). Konstat€jam vaju, bet statistiski nozimigu
VEGF pozitivo struktiiru relativa daudzuma korelaciju ar PGP 9.5 pirmaja
nedéla (r=0.34, p<0.05), kas nedaudz mazinajas ceturtaja ned€la, bet
joprojam bija statistiski nozimiga (r=0.33, p<0.05). Pirmaja nedéla VEGF
pozitivo struktiiru relativais daudzums vidgji pozitivi korelgja ar apoptotisko
Sunu skaitu govs endometrija audos (r=0.48, p<0.01). VEGF pozitivo
struktiiru relativajam daudzumam govs endometrija konstat§jam vaju
statistiski nozimigu pozitivu korelaciju ar ickaisuma $tnu daudzumu
endometrija audos (r=0.24, p<0.05), ka arT ar hemoglobina daudzumu asinis
(0.27, p<0.05). Nekonstatgjam bitiskas atSkirtbas VEGF daudzuma zina
govju endometrija, salidzinot govis ar fiziologisku un patologisku dzemdes
involiicijas norisi (p>0.05). Pastiprinata angiogéno faktoru producéSanas ka
atbilde uz hipoksiskiem stimuliem novérojama audu dziSanas un patologisku
procesu laika (Scott et al., 1998; Ankoma—Sey et al., 2000; Ozbudak et al.,
2008).

NGFR p75 pozitivas nervskiedras bija atrodamas zem endometrija
epitelija, ap asinsvadiem, ka arT pie endometrija dziedzeriem un stroma.
NGFR p75 pozitivo struktiiru daudzums govju endometrija bija statistiski
nozimigi pieaudzis pirmo ¢etru ned€lu laika péc dzemdibam (p<0.001).
Pirmaja nedéla péc dzemdibam NGFR p75 pozitivo struktiiru daudzumam
govs endometrija novérojam statistiski nozimigas vid&jas korelacijas ar PGP
9.5 (r=0.52, p<0.01) un apoptotisko stnu skaitu (r=0.58, p<0.01). Kopuma
pirmo Cetru nedelu laika péc dzemdibam govs endometrija konstatgjam vajas,
bet statistiski nozimigas NGFR p75 pozitivo struktiiru daudzuma korelacijas
ar iekaisuma S§tnu skaitu endometrija (r=0.37, p< 0.01), MMP-9 (r=0.44,
p<0.01), apoptotisko Stnu skaitu (r= 0.45, p<0.01) un TNF-o pozitivo
struktiiru relativo daudzumu (r=0.36, p<0.01). Nekonstat§jam bitisku
atskiribu NGFR p75 pozitivo struktiiru daudzuma zina govim ar fiziologisku
un patologisku dzemdes involtcijas norisi (p>0.05). NGF ir iesaistits
neiroimiinas reakcijas un audu iekaisuma procesos, ka arT tiek minéts ka
viens no inducgtajfaktoriem apoptozes noris€ (Vaidyanathan et al., 1998), ka
ari ir petijums, kas norada uz NGF sp&ju veicinat endotelialo S$inu
izdzivoSanu un ka tas veicina autoimiinus un iekaisuma procesus (Julio-
Pieper et al, 2006). NGF koekspresija ar angiogenéze iesaistitajam
molekulam un proteintirokinazes A (ang. protein tirokinase A; p—TrkA)
ekspresiju endotelialajas S$tnas, norada uz to proangiogengtisko lomu
(Davidson et al., 2003). Neironalo struktiiru komunikaciju regulé arl
apoptotisko procesu norise, ka ari fiziologiskie, ta ari patologiskie procesi
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(Green et al., 2003; Jacob, 2003). Par to liecina miisu p&tijuma konstatéta
NGFR p 75 relativo struktiru daudzuma pieaugums patologiskas dzemdes
invollcijas gadijjuma govim.

PGP 9.5 pozitivo struktiru daudzuma pieaugums govju endometrija,
salidzinot pirmo un ceturto nedélu péc dzemdibam, nebija bitisks (p>0.05).
Pirmaja nedéla pec dzemdibam PGP 9.5 pozitivo struktiru klatbiitne un
ekspresijas relativais daudzums govju endometrija vaji, statistiski nozimigi
korelg ar VEGF pozitivo struktiiru relativo daudzumu (r=0.34, p<0.05), sadu
tendenci saglabajot arT ceturtaja nedela pec dzemdibam (r=0.33, p<0.05). Ka
arT konstatgjam vid&ju statistiski nozimigu korelaciju ar NGFR p75 pozitivo
struktiiru relativo daudzumu endometrija pirmaja nedéla (r=0.52, p<0.01).
Nekonstatéjam biitisku atskiribu PGP 9.5 pozitivo struktiiru daudzuma zina
govim ar fiziologisku un patologisku dzemdes involicijas norisi (p>0.05).
Iekaisuma procesa iekaisuma mediatori veicina nervu Skiedru veidosanos, bet
més $adu tendenci attieciba uz PGP 9.5 nenovérojam, jo pie augstas
iekaisuma §tinu infiltracijas proporcionalu PGP 9.5 imtinreaktivo nervskiedu
daudzuma pieaugumu neatradam. PGP 9.5 ir viens no butiskiem dzemdes
inervacijas morfologijas parametriem pécdzemdibu perioda (Lundberg et al.,
1988; Tingaker et al., 2006). Par aktivu regeneracijas procesu uzsak$anos
pirmas ned€las laika p&c dzemdibam liecina atrastas PGP 9.5 pozitivas
struktiiras, kuras galvenokart bija endometrija nervskiedras ap dziedzeriem,
zemglotada un asinsvadu sienas. Ir dati, kas apgalvo, ka dzimumbriedumu
sasniegusam telém dzemdes inervacijas struktlira nav atrastas butiskas
izmainas saistiba ar dzimumcikla stadijam (Wrobel et al., 1993), lai gan citi
autori vélakos pétijumos pierada, ka dzemdes inervacija ir paklauta biitiskam
parmainam saistiba ar dzimumciklu un fiziologisko stavokli (Zoubina et al.,
1998; Stjernholm et al, 1999; Zoubina and Smith, 2000; Zoubina et al.,
2001), ka arT tas daudzuma izmainas saistiba ar estrogéna receptoriem
endometrija (Blacklock et al., 2004). Iesp&jams pecdzemdibu perioda doming
citi iekaisuma mehanismi neka klasiska infekcioza iekaisuma procesa
gadijuma.

Iekaisuma Stnas, Tpasi makrofagi, spg sintez&t, uzkrat un izdalit
MMP-9 (92 kDa zelatinazi, zelatinazi B), kas sp& Skelt IV un V tipa
kolagénu, elastinu un zelatinu (Jacob, 2003). MMP-9 pozitivo strukttru
ekspresiju galvenokart konstat€jam endometrija dziedzerslana fagocitarajas
stinas. To var saistit ar specifisku §1s proteinazes aktivaciju, ka ar7 atbilstoso
vielu, ko MMP-9 spgj Skelt, klatbutni un aktivu remodeléSanos jeb
parveidosanos govs endometrija mingtaja laika. MMP-9 pozitivo struktiiru
relativais daudzums govs endometrija, salidzinot pirmo un ceturto ned&lu p&c
dzemdibam, bija bitiski pieaudzis (p<0.05). Konstateéta MMP-9 pozitivo
strukttiru relattva daudzuma statistiski nozimiga vaja korelacija ar NGFR p75
pozitivo struktiiru relativo daudzumu endometrija minétaja laika perioda
(r=0.31, p<0.05). Konstatgjam tendenci, ka MMP-9 pozitivas struktiiras bija
vairak to govju endometrija, kuram pecdzemdibu perioda konstatgjam
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patologiskus izdalijumus no dzimumceliem (p=0.053), un jo ipasi ceturtaja
nedéla péc dzemdibam (p<0.05). Iekaisuma atbildes mehanisms, apoptozes
norise, neitrofilo un citu leikocTtu migracija, ka ar1 degradacijas enzimu
atbrivosanas ir svarigi komponenti dzemdes involiicijas procesos (Nilsen-
Hamilton et al., 2003). Bez tam, vertgjot iegiitos datus pirmo cetru nedelu
laika pec dzemdibam, konstatg@jam MMP-9 pozitivo struktiru relativa
daudzuma statistiski nozimigu vaju korelaciju ar govju kermena temperatiiru,
un NGFR p75 pozitivo struktiru relativo daudzumu endometrija minétaja
laika perioda. Tatad iekaisuma procesa gadijuma prevalé iekaisuma un
degenerativie procesi, kas ir par iemeslu neironalo struktiru proliferacijai. Ir
autori, kas pieradijusi sakaribu starp MMP-9 pozitivo struktliru daudzumu un
Proteus vulgaris mikrobialo kontaminaciju audos. Sie p&tfjumi apliecina, ka
MMP-9 ekspresijas intensitate var biit ka indikators, lai atbrivotos no
bakterialas substances ar iekaisuma reakcijas nodrosinasanu (Balotescu et al.,
2008). Tadgjadi MMP-9 uzskatams par butisku ickaisuma markieri.

Apoptotisko Stinu skaits govju endometrija bija butiski pieaudzis,
salidzinot pirmo un ceturto nedélu pec dzemdibam (p<0.01). Konstatgjam
vaju, statistiski nozimigu korelaciju ar iekaisuma Stinu infiltraciju
endometrija (r=0.35, p<0.05), un ar TNF-a pozitivo struktiru relativo
daudzumu endometrija (r=0.40, p<0.05), kas ceturtaja nedela klaist ciesaka
(r=0.44, p<0.01). Bez tam apoptotisko $tinu skaitam endometrija pirmaja
nedéla konstatgjam vid&ju korelaciju ar VEGF (1=0.48, p<0.01) un NGFR
p75 (0.58, p<0.01) pozitivo struktiiru relativo daudzumu. Stinu izzu$ana
apoptozes cela novérojama involiicijas un atrofijas procesos dazadu tipu
dziedzeros. Tada veida procesam ir raksturiga organa samazinasanas apmeros
bez pamatarhitektiiras dezorganizacijas (Walker et al. 1989). Viens no
apoptotisko $linu daudzuma piecauguma iemesliem endometrija audos pirmo
Cetru nedelu laika varetu but skaidrojams ar to, ka govs dzemde Cetras
nedg€las péc dzemdibam ir involiicijas nosléguma, dzemdes audi ir kompakti
un blivi, salidzinajuma ar pirmo ned€lu, kad dzemdes audos doming tiiska.
Bez tam, statistiski nozimigi bija palielinajies iekaisuma S§Gnu skaits
endometrija, bet ka zinams, aktivizéti makrofagi izdala TNF-o, kas savukart
ir viens no apoptozes inducétajfaktoriem (Zhdanov et al., 2003). Mingto
apstiprina misu pétijuma konstat€ta apoptotisko Stinu skaita vaja, statistiski
nozimiga korelacija ar iekaisuma $tnu infiltraciju endometrija, ka arT ar TNF-
o pozitivo struktiru relativo daudzumu endometrija, kas ceturtaja ned€la
klust cieSaka. Apoptotisko Siinu skaitam endometrija pirmaja nedela
konstatgjam videju korelaciju ar VEGF un NGFR p75 pozitivo struktiiru
relativo daudzumu, kas v&lreiz apstiprina intensivu vielmainas procesu
endometrija hipoksisko stimulu un iekaisuma radito neironalo struktiiru
proliferaciju.

Petjjuma tika ieklautas govis bez redzamiem veselibas trauc€jumiem
vertgjot kliniski, tomér darba gaita atklajas, ka atseviski asins morfologiskie
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un biokimiskie raditaji bija arpus fiziologiskajam normas vértibam, un tas,
iespgjams, vertejamas ka nespecifiskas organisma reakcijas.

Kopuma govim pécdzemdibu laika pirmaja un ceturtaja nedgla
konstatgjam zemu kopgja proteina un globulinu Itmeni, ka arT pazeminatu Ca,
P un Mg daudzumu pirmaja nedéla péc dzemdibam. Arl citi autori ir
konstat&jusi, ka neliela dazu raditaju novirzes no normas vertibas var biit
fiziologisks process saistiba ar peécdzemdibu periodu (Meyer, Harvey, 2004),
tomér nav noteiktu kriteriju, cik lielas novirzes ir pielaujamas, un cik ilga
laika asins morfologiskajiem un biokimiskajiem parametriem biitu jaatgriezas
visparpienemto normu robezas.

Govim ar patologiskiem pécdzemdibu izdalijumiem ceturtaja nedgla péc
dzemdibam bija zemaks kopgja proteina, globulinu, Ca, holesterina un
urinvielas daudzums asinis, salidzinot ar govim, kuram p&cdzemdibu perioda
noveroti fiziologiski izdalfjumi no dzimumceliem. Govim ar patologiskiem
izdalfjumiem pirmaja ned€la péc dzemdibam un govim, kuram ceturtaja
nedgla bija izveidojies endometrits, bija statistiski nozimigi augstaka
kermena temperatira neka govim ar fiziologisku dzemdes involicijas
procesu norisi, lai gan joprojam ta bija fiziologiskas normas robeZas. Nebija
butiskas atSkiribas dzemdes dobuma satura mikrobiologisko izmekl&jumu
rezultatu zina govim ar fiziologisku un patologisku dzemdes involacijas
gaitu. Biezak izolétie mikroorganismi no govju dzemdes dobuma satura
pécdzemdibu perioda pirmaja un ceturtaja nedéla bija no enterobaktériju
dzimtas ka ari stafilokoku gints mikroorganismi, kas norada uz apkartgjas
vides un govju turéSanas higi€nas nozimi, jo analiz€s konstatétie
mikroorganismi ir sastopami govs apkartéja vidé — novietnes gaisa, uz gridas,
sienam, pakaiSos, bariba, uz govs apmatojuma un adas, uz slaukSanas iekartu
virsmam.

Morfologiski pirmaja nedéla péc dzemdibam govju endometrija raksturigas
aktta iekaisuma pazimes — hiper€mija, difiiza iekaisuma Stnu infiltracija,
tiska, eroziva endometrija glotadas virsma. Iekaisumam raksturigo
morfologisko pazimju persistence endometrija  turpinas ceturtaja
pecdzemdibam nedg&la, tomer bez bitiskam govs vispargja veselibas stavokla
parmainam, liecinot par audu procesu lokalizaciju.

Bitiski novatora atradne ir statistiski nozimigs iekaisuma, apoptotisko Stinu
daudzuma, citokina TNF-a, augsanas faktoru VEGF, NGFR p75,
neiropeptidus saturos$as inervacijas markiera PGP 9.5, audu degradacijas
enzima MMP-9 pozitivo struktiiru relativa daudzuma klatbtitne un pieaugums
endometrija no pirmas lidz ceturtajai ned€lai. Tas norada uz intensivu
endometrija audu remodeléSanos minétaja laika. P&tljuma konstat€jam arl
dazadu faktoru savstarpgjo korelaciju, pieméram, TNF-a un apoptozes, kad
augstakminétais citokins veicina programméto Stnu navi. Savukart, VEGF
relativa daudzuma pieaugums apstiprina endometrija hipoksijas persistenci
dzemdes involicijas laika, bet vienlaicigais NGFR p75 un PGP 9.5 relativa

24



daudzuma pieaugums norada uz iekaisuma procesa stimul€tu nervaudu
proliferaciju.

Govim ar patologiskiem izdalijumiem no dzimumorganiem, kas ceturtaja
nedéla péc dzemdibam var liecinat par endometritu, bija novérojama
intensivaka iekaisuma S$iinu infiltracija, izteiktaka limfocitu peréklveida
infiltratu veidoSanas un vairak MMP-9 pozitivas struktiras endometrija
audos,kas norada, ka iekaisuma $ainu infiltracijas, apoptotisko §tinu skaita un
MMP-9 pozitivo struktiru daudzuma izmainas endometrija var izmantot ka
iekaisuma procesa markierus vélaka pecdzemdibu perioda govim.

SECINAJUMI

1. Govim ar patologisku dzemdes involiciju, ir statistiski nozimigi augstaka
kermena temperatira ka govim ar fiziologisku dzemdes involicijas
procesu norisi, lai gan ta ir pielaujamas normas vertibas.

2. Govim ar patologisku dzemdes involiiciju asinis vérojams kopgja
leikocitu daudzuma pieaugums, eritrocitu, hemoglobina daudzuma un
hematokrita samazinaSanas, ka arT zems kalcija, urinvielas un holesterina
daudzums.

3. Govju dzemdes dobuma saturad pécdzemdibu pirmaja un ceturtaja nedela
domingjo§ie ir enterobaktériju dzimtas un stafilokoku gints
mikroorganismi. Govim ar patologiskiem p&€cdzemdibu izdalijumiem
dzemdes dobuma satura mikroorganismu asociacijas biezi atrod Proteus
Spp. gan pirmaja, gan ari ceturtaja nedéla, un Bacillus cereus ceturtaja
nedgla péc dzemdibam.

4. Mikroskopiska govju endometrija parskata aina var biit nov€rojama
intensiva iekaisuma S§tnu infiltracija, tomér bez kliniskam dzemdes
ickaisuma pazimeém.

5. Govim ar patologisku dzemdes involiicijas gaitu endometrija novérojama
intenstvaka iekaisuma $0inu infiltracija, izteiktaka limfocitu peréklveida
infiltratu veidoSanas un vairak MMP-9 pozitivas struktiiras ceturtaja
nedela péc dzemdibam, ta liecinot par intensivakiem iekaisuma procesiem
ka govim ar fiziologisku dzemdes involiiciju.

6. Statistiski nozimigs iekaisuma, apoptotisko Stinu daudzuma, citokina
TNF-0, augSanas faktoru VEGF, NGFR p75, neiropeptidus saturosas
inervacijas markiera PGP 9.5, audu degradacijas enzima MMP-9 pozitivo
struktliru relativa daudzuma pieaugums endometrija no pirmas lidz
ceturtajai ned@lai norada uz intensivu endometrija audu remodel&$anos
minétaja laika, kura iesaistita So faktoru un procesu (ipaSi TNF- o un
apoptozes) savstarpgja mijiedarbiba.

7. VEGF relativa daudzuma pieaugums apstiprina endometrija hipoksijas
persistenci dzemdes involiicijas laika, bet vienlaicigais NGFR p75 un
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PGP 9.5 relativa daudzuma pieaugums norada uz iekaisuma procesa
stimulétu nervaudu proliferaciju.

IETEIKUMI PRAKSEI

. Lai savlaicigi konstatétu un novérstu novirzes govju veseliba saistiba ar
dzemdes involiiciju, pécdzemdibu perioda laika ieteicams sekot govju
kermena temperatiiras izmainam un pécdzemdibu izdalfjumu raksturam.

. Lai analizétu, profilakt€tu un, nepiecieSamibas gadijuma, veiktu
arsteSanu, butu ieteicams veikt mikrobiologisko izmeklé$anu dzemdes
dobuma saturam.

. lekaisuma S$tnu infiltracijas, apoptotisko $tnu skaita un MMP-9 pozitivo
struktiru daudzuma izmainas endometrija var izmantot ka iekaisuma
procesa markierus velaka pecdzemdibu perioda govim.

. TNF-a un VEGF pozitivo struktiiru relativais daudzums un ta izmainas
liecina par iekaisuma, regeneracijas un hipoksisko stimulu turpinasanos
govju endometrija peécdzemdibu perioda.
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INTRODUCTION

Subject Matter of Research and Topicality of the Problem

As on 1 January 2009, there were 169.5 thousand milking cows
registered in Latvia. Since mid-2007, the headage of milking cows in this
country has undergone reduction by 13.5 thousand. Currently, this trend
continues to grow in proportion with the increase of the production per cow.
Over the past 5 years, the average milk yield per cow has increased from
4963 kg in 2004 to 5487 kg per cow in 2008. (Agricultural Data Centre,
2009).

The reproductive health system of milking cows is directly related to the
growing milk yields because the more intensive physiological processes
become, the stronger they tell on the incidence of metabolic diseases in dairy
herds. In order that dairy herds would be able to balance a high productivity
with optimum reproductive health of the milking cows, there are both,
management and health-care steps required as well as in-depth research
studies on functions of the reproductive system under circumstances of
intensive metabolic activity.

Dairy industry incurs continuous losses due to reproductive system
diseases of cows through unharvested milk, culled animals, unborn calves,
repeated insemination, abortions, veterinary expenses, longer period of days
open etc.

At the same time, very few studies and research data are found on
physiological micro-processes taking place in endometrium of milking cows
over the period post partum due to involution of the uterus (Bonnet et al.,
1990; Chapwanya et al., 2009). There is a gap of information concerning
biologically active substances as the presence of degradation, growth factors
and neuropeptids and their interaction within the uterus over the given period,
as well as on the course of the cell death and the role of cytokines in the

involution process in cow’s endometrium.

Purpose and Targets of the Study

Purpose of the Promotion Paper establishment of morphological and
biochemical indicators, microbial flora of the uterus and changes of
endometrium over the first and the fourth week post-partum in case of both, a
physiological and pathological involution of the uterus.

Targets of the Promotion Paper.

1. Evaluation of the general health status and the uterus involution control
for cows involved in the study.

2. Assessment of morphological and biochemical parameters of blood
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Microbiological examination of the contents of the uteric cavity.
Assessment of the general outlook of endometrium and infiltration of
inflammatory cells.

Evaluation of apoptotic cell amount and establish the presence of the
tumour necrosis factor-a (TNF-a), vascular endothelial growth factor
(VEGF), nerve growth factor receptor p75 (NGFR p75), Protein Gene
Product 9.5 (PGP 9.5) and Matrix Metallopeptidase 9 (MMP-9) — their
positive structures and changes of the relative amount expressions in

endometrium of cows.

Novelty of the Study

. An overall assessment has been provided on the blood morphological and

biochemical indicators as well as microbiological investigations of the
contents of uterine cavity over the period post-partum; interaction of the
said indicators with physiological and pathological involution of the
uterus has been addressed.

The changes taking place in endometrium of the milking cows together
with the presence of positive structures of such biologically active
substances as VEGF, MMP-9, NGFR p75, PGP 9.5 and TNF—a, their
dynamics and interaction over the first and the fourth week post-partum in
case of both, physiological and pathological involution of the uterus have
been for the first time in Latvia addressed together in one study.

For the first time in Latvia, the inflammatory, growth and degradation
factors in the endometrium of milking cows were studied by use of
immonohistochemic methods.

For the first time in Latvia the intensity of the programmed cell death and
the dynamics in the cow’s endometrium over the post-partum period was
studied with the help of TUNEL diagnostics method.

Approbation of the Research Study

Sematovica 1., Jemeljanovs A. ,Primiparous cows general and
reproductive system health in comparison with multiparous cows in
postparturition period”. [4th International Conference on Production
Diseases in Farm Animals, 20-24th of June 2010. Gent, Belgium.
Abstract submitted.

Sematovia I., Pilmane M., Jemeljanovs A. ,,Changes of the cow’s
endometrium, distribution of growth stimulating and degradation factors
in postparturition period. ICAR 2008. 2008, July, 13-18, Budapest,
Hungary, poster presentation.
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3. Sematovica, I; Pilmane, M; Jemeljanovs, A. "Endometrial changes in
postpartum period in cows". XXVth World Buiatrics Congress. July, 6-11,
2008. Budapest, Hungary, poster presentation.

4. Sematoviéa I., Pilmane M., Jemeljanovs A. “Inflammatory factors and
apoptosis in the cows endometrium in the cow’s endometrium in
postparturition period.”, International Scientific Conference Research for
rural development 2008, May, 21-23, 2008. Jelgava, Latvia, oral
presentation.

5. Sematovica I., Jemeljanovs A., Pilmane M. " Vascular endothelial growth
factor, nerve growth factor receptor p75, protein gene product 9.5, tumor
necrosis factor—a and apoptosis in the cow's endometrium in
postparturition period". Baltic Morphology 4th Scientific Conference.
November, 19-20, 2007. Riga, Latvia, poster presentation.

6. Sematovica ., Pilmane M., Jemeljanovs A. , Dzemdes audu morfologija,
apoptoze un matrices metaloproteinazes pécdzemdibu perioda govim.”
Rigas Stradina unmiversitate 6.zindatniska konference. 2007. g. 29—
30.marts, Latvija, Riga, postera prezentacija.

7. Sematovi¢a 1., Jemeljanovs A. ,,Optimal medication of the reproductive
system diseases in dairy cattle.” 24th World Buiatrics Congress. October,
15-19, 2006, Nica, France, poster presentation.

8. Jemeljanovs A., Konosonoka I.H., Sematoviéa L., Pice B. ,,Microflora of
the reproductive organs in dairy cows around calving”. 57th Annual
Meeting of the European Association for Animal Production. September,
1720, 2006. Turkey, Antalija, poster presentation.

MATERIALS AND METHODS
Trial sites of the study and profile of the herd included in trials

The promotion thesis “Morphological and biochemical parameters of
blood, microbiological flora of uterus and changes of endometrium in
postparturition period in dairy cows” by Ilga Sematovi¢a was completed
over the period February, 2006 — January, 2010.

The research study was carried out on the basis of dairy herd located at
“Vecauce” Extension and Research Farm (MPS) of the Latvian Agricultural
University. Microbiology tests were performed in the laboratories of
Research Institute of Biotechnology and Veterinary Medicine “Sigra”.
Indicators of blood morphology and biochemistry were investigated at SIA
Centrala Laboratorija. Morphological and immunoassays of the cow
endometrium were performed at morphological laboratories of the Anatomy
and Anthropology Institute of the Riga Stradins University (RSU AAI).

In June of 2009, the dairy herd of MPS ,,Vecauce” comprised 277
lactating dairy cows with the average yield of 6,557 kg/year. The average
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milk fat reached 4.42 %, protein - 3.39 % and lactosis - 4.92 %. The somatic
cell count indicator was 106 000 per mml. The analysis of reproduction data
showed that 60.3% of cows had reached pregnancy with one insemination
and 10.7% of cows needed 2 inseminations per pregnancy. The average
service period was 151 days.

Over the past few years the dairy operation of Vecauce agricultural
holding had experienced massive changes. A new free-stall barn for lactating
cows has been constructed. Cows are grouped and fed different rations
depending upon productivity and the phase of lactation. High producing cows
are milked in the milking parlour twice a day, while cows serviced by
milking robots are milked multiple times per day. Calving takes place in
separate calving boxes in calving area where they are placed shortly pre-
partum. 38 cows were included in the trial having undergone normal
physiological calving without evident clinical health problems.

Overall Scheme of the Promotion Work

Examinations were performed in the first and fourth week post partum.
Data analysis was carried out on the basis of examination results of the first
and fourth week post-partum, establishing the average values and comparing
physiological and pathological cases of involution

The cows were registered and subjected to the following manipulations:
taking of temperature, clinical evaluation, rectal examination of reproductive
organs, morphological and biochemical blood tests, microbiological
examination of contents of the uterine cavity as well as biopsy samples of
endometrium for histological and immonohistochemic examination and
identification of apoptoptic cells.

Clinical Evaluation, Blood Morphology and Biochemistry

The trial comprised 38 milking cows having undergone normal
physiological calving without clinically evident disease problems. The body
temperature was taken in rectum with a digital thermometer. Animals were
registered, their health history collected including the husbandry,
management, feeding conditions, productivity, etc. For examination of the
internal reproductive organs and control of the course of involution, all cows
within the trial were examined rectally and with the help of vaginal mirror.
The nature of discharge from reproductive organs was assessed.

The morphological testing of blood (total number of leucocytes and
erythrocytes, haemoglobin level and hematocrit level), as well as
biochemistry of blood (carbamide, cholesterol, total protein and albumin,
trigliceride and kreatinin level, alanine aminotransferase (ALAT), aspartate
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transaminase (ASAT), alkaline phosphatase (SP), lactate dehydrogenase
(LDH), concentration of a-amilase and Ca, P, Mg content) were carried out
in SIA Centrala laboratorija, a certified laboratory (certificate No. L 9/5-C,
valid until 2010.18.05.) (Reg. No. Nr. 215/L430-C), where the testing
performance is in conformity with standard LVS EN ISO 15189:2007. The
blood samples were drawn from the tail vein in sterile disposable sample
vacutainers of 3.0 ml and 4.5 ml produced by the company Becton Dickinson
Vacutainer Systems and Precision GlideTM.

Microbiological Examination

Microbiological tests were carried out in microbiological laboratories of
the Research Institute of Biotechnology and Veterinary Medicine Sigra (LATAK
Reg. Nr. LATAK-T-038-06-99-A) pursuant to universally recognized
accredited standardized methods: LVS ISO 7218:1996 and LVS NE ISO
6887-1:1999, as well as LVS NE ISO 4833:2003 L. Originally we obtained
polycultures of micro-organisms out of which the stock cultures were
isolated. The samples from the contents of cow’s uterus for microbiological
examination were obtained with disposable kits EquiVet (Kruuse, Denmark).
The following growth media were used for isolation and identification from
the uterus cavity of micro-organisms of the Staphylococci family: Bairda —
Parker’s agar (Biolife, Spain); brain-heart infusion stock (OXOID, UK);
mannitol salt agar (Becton Dickinson, US); enriched agar with 5% sheep
blood; liophilised rabbit plasma.

For determination of the gram-positive micro-flora (Corynebacterium
spp., Micrococcus spp. un , Aerococcus urinae) the content of uterus cavity
was inoculated on the enriched agar with 5% sheep blood added, the samples
were incubated at 37 + 1.0 °C temperature for 48%, reviewing the
inoculations after 24 hours. Micro-organisms were determined up to the
name of the species by making use of BBL Crystal (US) gram-positive
identification system of micro-organisms. It involves fermentation, oxidation
and hydrolyses test of several substrates (in total — 33). Bacteria were
identified by comparing the obtained reaction results with those available in
the data base.

The presence in uterus content of Clostridium spp. was assayed by selective
culture medium DRCM (ang. Differential Reinforced Clostridium Medium,
Scharlau Microbiology). Anaerobic conditions were ensured pouring sterile
parrafin oil over the vial with inoculated medium. The samples were
incubated at 37 + 10 °C temperature for 96 hours. Enterobacteriaceae or the
gram-negative microflora comprising Pseudomona spp., Klebsiella spp., and
Proteus spp. were established with the help of selective culture media:
MacConkey agar (Difco BBL); lactose TTC agar (SIFIN, Germany). The
inoculations were incubated at 37 + 1.0 °C temperature for 48 hours,
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rechecking the inoculations after 48 hours. Micro-organisms were determined
down to the name of species by making use of BBL Crystal (US)
identification system of gram-negative micro-organisms.

Drawing of Biopsy Samples from Cow’s Endometrium and Examination
thereof

The biopsy samples from cow’s endometrium where taken from the
ventral surface, dorsal wall of horn of the uterus - the site of embrio
development during pregnancy by making use of a biopsy instrument
(Denmark, Kruuse, Cat. No.:141700k). The tissue samples of endometrium
were subject to the following tests: microscopic evaluation of the general
status of endometrium and establishment of infiltration of inflammatory cells
in endometrium (Aughey, Frye, 2001; Corbeil et al, 2005),
Immunohistochemical tests were carried out to identify the presence of
positive stuctures of TNF-0, VEGF, NGFR p75, PGP 9.5 and MMP-9 as well
as alterations in their relative amount (Hsu et al., 1981). TUNNEL
diagnostics method was applied to monitor the intensity of apoptosis
processes (Negoescu et al., 1998). Every animal was individually prepared
for biopsy by washing (with water and soap) and disinfecting the external
sexual organs (70° Spiritus Aethylici). The biopsy sampling instrument was
inserted through the vagina lips, vagina and cervix. Under rectal control a
0.3X 0.2 mm endometrium tissue patch was cut from ventral surface, dorsal
wall of the uterus. The samples were immediately placed in marked
containers with 3.0 ml of 10 % formal solution at pH 7.5 (Humason, 1967),
where they were retained until testing. In the laboratory, the tissue samples
were taken out of the formalin solution and immersed in paraffin wax
forming a paraffin encased tissue blocks which we cut in strips 6 pm thick
with the help of microtome Subsequently, the strips were placed in + 50 °C
water bath, placed on degreased slides and placed in a thermostat in +56 °C
temperature for 40 minutes for drying out (Eurell, Frappier, 2006).

Immunohistochemical Method

Biotin-streptavidin immunohistochemical method was applied to
establish the presence of positive structures of vascular endothelial growth
factor (VEGF, code M7273, 1:50, DakoCytomation, Denmark), nerve growth
factor receptor p75 (NGFR p75, code M3507, 1:150, DakoCytomation,
Denmark), Protein Gene Product 9.5 (PGP 9.5, code Nr.Z5116, 1:1600,
DakoCytomation, Denmark), tumour necrosis factor-o (TNF- o, code:
Ab6671, 1:100, Abcam, England), Matrix Metallopeptidase -9 (MMP9, code
AF909, 1:100, R&D System, Germany) (Hsu et al., 1981).
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According to a universally accepted scheme, we treated the sample
strips with xylene for deparaffination. The tissue samples were kept in
ethanol (99.7-100 %) and rinsed with PBS (phosphate buffer, pH 7.4)
solution for 10 min. After that, the preparations were placed in 4% alkaline
sodium citrate, kept in a microwave oven for 20 minutes, then cooled down
and rinsed with PBS. The strips were covered with 150 ul 3 % hydrogen
peroxide for 10 minutes then again rinsed with distilled water and PBS.
Subsequently, 30 pl of primary antibodies were applied and kept for 2 hours,
at the same time applying also LSAB + LINK (ang. linked streptavidin
antibody — secondary antibodies linked with biotine, code: K1015,
DakoCytomation, Denmark) and LSAB + KIT (ang. streptavidin connected
with enzyme peroxidase, code K0690, DakoCytomation, Denmark) for 25
minutes, as well as for 10 minutes DAB (3-3’-diaminobenzidine, chromogen
system) (code K3468, Dako, Denmark) was applied. At the end of the
process, staining of the tissue samples with haematoxylin for 2 minutes was
performed.

TUNEL Method

TUNEL reaction was applied to establish the amount of apoptotic cells
in histological preparations (Negoescu et al., 1998). We made use of the
TUNEL labelling assay kit: In Situ Cell Death Detection, POD. Catalogue
No. 0 684 814, Roche Diagnostics (Germany) and DAB Peroxidase Substrate
Kit from Vector Laboratories, catalogue No. Sk 4100. The procedure
required several stages. 1) deparaffinising of tissue samples (xylol — 2 times x
4 minutes.; 99° ethanol 2 x 2 minutes.; 95° ethanol 2 x 2 minutes.; 70°
ethanol 2 x 2 minutes.; distilled water 7 — 10 minutes.; rinsing of slides with
PBS (phosphate buffer) pH 7.5 5 — 10 min.). 2) Activity blocking of
endogenic peroxidase (slides are placed in 50 ml PBS with 500 ml 30 %
hydrogen peroxide solution and placed in a shaker for 30 min.) followed by a
3-fold washing with PBS for 5 minutes each time and recovery of antigen —
placing of slides in a container with 0.2 M boric acid (pH 7.0) and then
placed in a microwave oven at 700 W. The container was filled with distilled
water allowing cooling down of the slides and samples, which then were
rinsed with PBS. After that the slides were placed in a freezer for 10 minutes
in 0.1 % BSA (bull serum albumin) solution with PBA, subsequently
incubating the slide in TUNEL mixture (Tdt — T end mixture of
deoxynucleotidyl transferase and Digoxigenin Labeled Nucleotides) for 1 h
at 37 °C. The slides were washed with PBS 1:10. Afterwards slides where
stained with POD (Fab fragment of anti-fluorescence antibodies of sheep
connected with horseradish peroxidise) placed for 30 min in 37°C then
washed with PBS. Developed with DAB (3-3’-diaminobenzidine, chromogen
system) for determination of the solution peroxidase, then slides were washed
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with tap water for 5 minutes, stained with haematoxylin for 20 sec. The
reaction was terminated in the tap water for approximately 10 minutes. The
tissue sample in question was stained in violet or blue colour.

Statistical Processing of Data

Of the data obtained, the average values and the standard deviation was
calculated. For analysis of a sampled population, Student’s t-test was applied.
For comparison of the obtained indicators from the first and second
examination of cows included in the trial, Wilkinson’s test for analyses of 2
interrelated sampled populations was applied. Kruskal-Wallis test for
comparison of 2 non-related sampled populations, in its turn, was applied to
compare the examination results among cows with physiological and
pathological courses of involution. The two-factor correlation analysis was
applied to establish correlations between both the above substances and the
statistical significance thereof (Paura, Arhipova, 2002; Arhipova, Balina,
2003).

The data available in publications (Meyer, Harvey, 1998; Liepa, 2000)
were used as basis for the admissible physiological values of biochemical and
morphological indicators of blood (Meyer, Harvey, 1998; Liepa, 2000).

Histological examinations in relation to the numbers of inflammatory
and apoptotic cells were carried out by applying the light microscope Leica
with magnification 400 x in three freely selected representative fields of
vision. The infiltration evaluation of the inflammatory cells was performed
by reference to research publications of other scientists, where the number of
leucocytes in the fields of vision was taken as the main factor for assessment
of the cell infiltration and the degree of infiltration was expressed with
graduation class depending upon the total number of inflammatory cells
found in the field of vision (Gonzalez et al., 1985; Corbeil et al., 2005;
Hirsbrunner et al., 2009).

In immunohistochemical examinations, the relative number of positive
stuctures is evaluated with semi-quantitative counting method (Pilmane et al.,
1998). The following assessment graduation was applied for registration of
the positive structures: (—) — no positive structures within the field of vision;
(+ ) — few positive structures within the field of vision; (++) — average
quantity of positive  structures within a field of vision;
(+++) — large quantity of positive structures within the field of vision,
(++++) — very large quantity of positive structures within the field of vision.
In statistical processing, the results obtained by semi-quantitative method, are
processed as ordinal scale data.
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RESULTS AND DISCUSSION OF THE RESEARCH STUDY
General Health and Uterus Involution of the Milking Cows

According to recording data, the average milk yield of cows included in
the trial was 27.2 + 5.23 kg per day with fat content 4.1 + 0.65 %, lactose -
4.8 £ 0.23 %, and protein - 3.2 + 0.30 %. As to the milk yields and milk
components over the fourth week post-partum, there were no essential
differences between the cows of physiological and pathological involution of
the uterus. (p > 0.05). The clinical assessment of cows included in the trial
showed that their health status is normal: animals were standing upright,
consuming the feed provided to them and lively reacting to the environment.

Table 1

Hematologic Indicators and Body Temperature of the Milking Cows
over the first and the fourth week post-partum

Body Total Number of
Week Discharge temperature lr; L:Zl:ce;gg erythrocytes -Iael(n(/)lgjobln Hem(a;;)o)cnte
©) (l0n2) | *K10°12) g
. Physiologically | 3¢ 01043 931336 | 65:062 102451094 33.0+3.39
First n=35
Path"l‘q"ff“"y 39.4£0.40° 59:0.7 | 6.6x0.86 118.7£7.64" 36.6+331
Physiologically | 3¢ 5.0 44| 1126534 | 612072 |95329.65 | 292227
Fourth n=29
Path‘;llggglca”y 39.0£0.40 7|10.46:2.82 | 5.7£0.42 190.9+9.79 | 28.4+1.72"
Norm 375395 412 5-10 80-150 24-46
" p<0.05

Cows with pathological discharge had higher body temperature which
nevertheless did not exceed the upper admissible limit (p<0.05), (Table 1.).
For these cows the inflammation process in the uterine tissue was probably
underway. A weak correlation was established between the body temperature
and the nature of discharge over the first week (r=0.37; p<0.05), as well as
their presence in the fourth week post-partum (r=0.42; p<0.05).

For 3 out 38 cows, in the first week post partum, the discharge from the
uterus had an unpleasant smell, dirty brown or reddish colour. In the fourth
week, nine cows had catarrhal purulent discharge from the reproductive tract.
In rectal examination at the end of the first week, for all cows a significant
reduction in size of the uterus was established, the uterus was sensitive to
massage and placed in the abdominal cavity. In the fourth week, for cows
without pathological discharge, the cervix was in the stage of closing up,
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however it was possible to enter it with instruments of 0.3 cm diameter for
bacteriologic samples and biopsy without causing injuries to animals. For
cows with pathological discharge, the opening of cervix when examined with
vaginal mirror was approximately 1.5 — 2.0 cm in diameter.

The results of the blood biochemical tests are summarised in Table 2.
The level of total protein, albumins and globulins for all the cows included in
the trail in the fourth week post-partum was significantly lower the
admissible threshold values (p<0.01). A statistically significant difference of
the total protein, albumin and globulins in blood for cows with pathological
and physiologic; involution was observed in the first and fourth week
(p>0.05), however, for cows which had endometritis in the fourth week post-
partum, these indicators were lower (p>0.05).

In the fourth week the number of these indicators had statistically
significantly increased (p<0.05), but nevertheless it was still lower than
normal values (p<0.01). This may suggest an insufficient protein in the feed
ration or the functional inability of liver to synthesize albumins or that there
may processes going on causing the system to lose protein and moreover,
albumins (Meyer and Harvey, 2004; Jemeljanovs et al, 2008). There are
studies of other scientists found who have similarly established a low protein
level in the blood of cows post-partum (Yaylak et al., 2009), as well as for
infertile cows (Adanacses, 1972).

Ca and P are parameters, the decrease of which in relation to parturition
and start of lactation may lead to serious post-partum pathologies: post-
partum paresis and hypocalcemia. For all cows examined within the study,
the level of calcium in blood over the first and the fourth week post-partum
was low. Ca level in blood serum shows a statistically significant decrease at
the time of parturition in comparison with one month pre- and one month
post-partum (Meglia et al, 2001; Meglia, 2004). The amount of protein-
related Ca in blood serum depends upon the fluctuations of protein level in
blood serum, but for our cows both, the calcium and the protein level was
decreased in blood. Research of other authors proves that already a sub-
clinical hypo-calcemia in the period after calving is closely linked with
incidence of endometritis and intensive presence of microflora in the uterus
(Adanacwes, 1972; Mateus, Costa, 2002).

In our study it was established that for cows with pathologic discharge
over the first and forth week after calving the Ca to P relation was lower than
for cows with physiological involution of the uterus. There are research
results available demonstrating the correlation between the Ca and P
relationship and the fertility of cows. The 1.7-2.3 : 1 of Ca and P relationship
is considered optimum. A lower or higher relationship correlates with
infertility of cows (Adanacbes, 1972).
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Table 2

Biochemical indicators of blood for cows in the 1* and 4™ week after

calving
First week Fourth week
P " Reference
arameters values Physiological| Pathological Physiological Pathological
discharge discharge discharge discharge
n=35 n=3 n=29 n=9

T(z;il)p“’tem 5577 39.5413.55°) 4024529°) | 48.129.08°| | 45.4+12.19°]
él/ti‘;m‘“s 21-43 22.8+4.67 21.6£2.76 24.142.98 22.9+4.52
g/"Lt;“l‘“s 25-41 17.249.53| | 18.6£5.29°| | 23.8+7.64"| 22.547.97"|
Triglycerides 0.01-0.2 0.19+0.296 |  0.20£0.100 | 0.10£0.211 0.18+0.181
(mmol/L)
Ca * N N »
(mmollL) 1.98-2.5 13+0.52") | 1.2520.15") | 1.76£0.36"| 1.56+0.50"|
P . .
(mmolL) 1.52.9 1.08£0.33°)|  1.120.17°] 1.56+0.32 1.56+0.39
Mg «
(mnolL) 0.7-1.1 0.55+0.247] | 0.53£0.113] | 0.41£0.311°| 0.67+0.091
Cholesterol * *
(mmaolL) 2.3-6.6 1.38£0.67°| |  1.240.25"| 2.3+0.83 2.0+0.63
Urea B
(mmolL) 2475 4.6+3.0 29425 2.4+0.7 2.0+0.80"|
Creatine 6297 71342134 | 7262233 | 71.7£17.99 67.8+15.92
(umol/L)
gj“/‘il)ase 12-107 66.5432.78 | 56.4+189 | 69.7+18.22 61.6£24.29
GJL/’L*)T 17-37 20441649 | 12.30£1.73°)|  27.15.75 29.3+19.62
’?8;3 48-100 59.6£3235 | 65312496 | 40.749.48 45.2432.68
L(B/HL) 2666-4293 | 14175578 | 1365:87.08 | 2216£50.75 | 1772+574.95
AP 29-99 79126391 | 542+14.09 | 49.0+18.69 542425.07
(UL)
" p<0.05

Currently the in veterinary practice, the proportions of these macro-
elements are extensively addressed and analysed in the feed ration but not in
cow’s blood, for if Ca and P relationships in blood are determined by
hormones (Parathormone and calcitonin) and it is proved that mineral feed
supplements in different proportions where the Ca:P proportions were from
1.4:1 to 4:1 influenced the productivity of cows very little (statistically
insignificant influence), moreover, the same was true for different stages of
lactation (Triipa, Latvietis, 2003). In the first week post-partum the P level
was decreased also, while in repeated examination its level had normalized.
Likewise, parturition causes the decrease of P in blood serum in comparison
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with its level a month pre-partum (Meglia, 2004). Research has shown that
for clinically healthy cows the level of magnesium (Mg) in blood serum
amount before calving and a month after calving remains the same (Meglia,
2004). But, as is common knowledge, Mg is absorbed from the feed through
gastro-intestinal tract, connected with albumins and re-absorbed in kidneys
competing with Ca. In classical cases of the milk fever, hypermagnemia is
observed more often. Within our study, for all the milking cows examined,
the Mg level in blood serum was reduced in the first week after calving but at
the four week after calving it had reached normal values.

The amount of urea in blood serum over the first week post-partum was
normal for all cows, but in the fourth week it had a down-going trend for
cows with pathologic discharge from the uterus or the ones with post-partum
endometritis. The reduction of urea over the first three weeks after calving
has been also referred to in studies of other scientists (Liepa, Kriimina, 2004).
It has been explained by lower production of urea in liver, protein deficit in
feed as well as its more active discharge due to polyuria (Jemeljanovs L,
Brizule, 1999; Meyer, Harvey, 2004).

The amount of creatinine in blood serum over the given period on the
average was normal for all cows. Most of creatinine is synthesized in liver
and passed to muscles where a part of it turns into phospho-creatinine serving
as a source of energy for processes of the muscle metabolism. The amount of
urea and creatinine circulation in blood increases in case of kidney
pathologyies (Meyer, Harvey, 2004). As in our case, the amount of urea was
normal, we can exclude kidney pathologies for the cows investigated. The
reduced urea level in the blood of ruminants however, suggests its reduced
production due to disfunctions of liver or protein deficit in feed (Meyer et al.,
1992). Another indication of kidney pathology is a reduced extraction of
amylase with urine, with the amount of it simultaneously going up in blood.
In urine, at the same time, in case of kidney pathology the amylase level is
normal or even reduced (Hofbauere, 2004), but in this study urine was not
tested. The elevation of the amylase level in blood is an indication of
pancreatitis (Meyer, Harvey, 2004). At the same time, a reduced level of
triglycerides in blood suggests dislypidemia. In our study, the level of
triglycerides and amylase on the whole did not significantly differ between
the first and the fourth week after calving; neither did it show material
differences in cases of physiological and pathological involution of the
uterus. It is proven that the amount of triglycerides in blood have no relation
to the restart of the ovary cycle after parturition (Guedon et al., 2009).
Henceforth, we can conclude that cows in our study have an optimum kidney
function.

One of indicators of liver functionality is cholesterol level in blood,
because most of cholesterol is synthesized in liver (Rosenberger et al., 1979).
For all the cows within the trial, the cholesterol level in blood over the first
week after calving was essentially lower than the admissible levels (p<0.05),
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while in the fourth week it increased for cows with physiologic post-partum
period, gradually reaching the lover threshold values. Liepa, Krtimina (2004)
have established that cholesterol level in blood for cows receiving a well
balanced feed ration reduces three days before calving but increases again to
the normal values over the first three weeks after calving. At the same time
there are research data available showing the renovation of cholesterol level
over nine weeks after calving (Guedon et al., 2009). Cholesterol is an
important component of steroid hormones and the structure of bile acids
(Jemeljanovs L, et al, 2008). Consequently there are research results
demonstrating, that for cows a high cholesterol level in blood is associated
with optimum restart of cyclic activity of ovaries (Guédon et al., 2009). For
cows with elevated cholesterol levels from the third to the seventh day after
calving, the post-partum pathologies as retained placenta and inflammation of
the uterus is observed more often (Zraly et al., 1989).

ALAT and ASAT are found any cells of the organism but the highest
concentration is in the muscle cells of heart and liver (Hofbauere, 2006). The
average values of ALAT and ASAT did not deviate from normal values for
both groups; however we observed that these indicators are increased for
separate cows both, with and without post-partum pathologies. Their
considerable increase after calving is explained with an intensive liver
function in relation with a negative energy balance causing an intensified
processing in liver of the free fatty acids and precipitation of fat in
hepatocytes (Liepa, Kriimina, 2004), while other authors indicate that the
increase of ASAT amounts may be one of the parameters to forecast the
probability of endometritis for milking cows in the period after calving
(Sattler, Fiirll, 2004). The increase of ASAT amount in blood is associated
with intensive activity of metabolic processes in liver (Antane u. c., 2000) or
liver pathologies for other species of animals. For cows, the relevant
indicators of liver pathologies are sorbitol dehydrogenase, gamma-
glutamiltransferase (Jemeljanovs L., et al, 2008), but in our study the liver
pathologies were not specially investigated.

For all cows, LDH exceeded the admissible level from the first to the
fourth week after calving (p<0.01), if compared with standards provided in
different sources (Howard, 1986; Jemeljanovs L, Brizule, 1999; Liepa, 200;
Jemeljanovs L., et al, 2008), however there is a side note in the given sources
that if this enzyme shows elevated levels while the level of other enzymes has
not significantly increased, such finding should be ignored and tests repeated
after several weeks. Over the last years for laboratory equipment produced by
the company Kodak EKTACHEM, considerably higher physiologic values of
LDH are admitted for cows (2666—4293 U/L). Lactate dehydrogenase is
found not only in liver but also in muscle cells erythrocytes and leucocytes
therefore its increased vales may be observed in cases of haemolysis, active
pathological processes in the liver and extensive damage of the muscle tissue
(Liepa, 2000; Hofbauere, 2006). Presumably, the elevation of LDH level in
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blood may be attributed to the involution process of the uterus. Also other
authors have pointed out that this may happen even up to the 27th day after
calving relating it to atrophic processes in myometrium in the period after
calving (Jaesechke, Muller, 2007).

Over the given period, AP was within normal limits. In different
quantities, AP is found actually in all tissues. More often it is regarded as
indicator of holestase, however the amount of it in blood tends to increase
also at increased activity of osteoblasts, osteodistrphy, stress, jatrogenes and
disturbances of the hormonal system as hypertyreoidism and
hyperadrenocorticysm as well as chronic heart failure and neoplasia
(Rosenberger et al., 1979; Meyer, Harvey, 2004; Jemeljanovs et al, 2008)

Metabolic diseases, retained placenta and number of lactations have a
correlation with incidence of post-partum endometritis (Kim and Kang,
2003). Comparing the average number of globulins in blood for cows in the
first lactation and those in further lactations, we established increase of the
number of globulins (p>0.05). Drifting of separate indicators slightly off their
standard values may be attributed to physiological processes in the period
after calving (Meyer, Harvey, 2004).

Post-partum period is a critical period of time, when different deviations
tend to occur in the field of general health and specifically of reproductive
health (Gustafsson et al., 2004; Heuwieser, Drillich 2007). However there are
no exact criteria how large deviations are admissible and in what period of
time the morphological and biochemical parameters of blood should return to
universally accepted normal levels.

Microbiological Examinations of the Contents of Uterus Cavity

Microbial contamination of reproductive tract is one of the most
common reasons for reproductive system diseases in the period after calving
(Kirks, Oertons, 2000; Herath et al., 2009). In the first week post-partum,
microflora in the uterus cavity contents was found for 51.7 % of the
examined cows while in 48.3 % of cases the presence of microflora was not
established. In the fourth week post-partum these proportions were 31.4 %
and 68.6 % accordingly. Microorganisms of Staphylococcus spp. and
Enterobacteriaceae family were the ones found most often, as well as their
associations. We did not establish essential differences in the microbiological
test results of the contents of uterus cavity for cows with physiological versus
pathological involution of the uterus.

The following microorganisms were isolated from the contents of the
uterus cavity in the first week after calving: facultative anaerobic
Staphylococcus spp., anaerobic gram-positive Clostridium spp. and gram-
negative Enterobacteriaceae family microflora including Klebsiella spp. and
Proteus spp., as well as Pseudomona spp., Corynebacterium spp gram-
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positive rods and microorganisms of species Bacillus cereus. Apart from
above listed, in the fourth week post-partum the following microorganisms
were isolated: gram-positive genus Micrococcus and species Aerococcus
urinae, while Pseudomona spp. and Klebsiella spp. were not any more found.
From cows after calving, many authors have isolated a wide spectrum of
micro-organisms from the contents of the uterus cavity: facultative anaerobic
microflora like Streptococcus spp., Staphylococcus spp., Escherichia coli,
Proteus vulgaris, as well as anaerobic microflora as Bacteroides spp.,
Actinomyces pyogenes, Fusobacterium necrophorum (3BepeBa u XOMWH,
1976; Bonnett et al., 1991; Bekana, 1996; Kask et al., 1998; Kask, 1999;
Twardon et al., 2000; Konigsson et al., 2001; Lewis, 2003). This is one of the
most important reasons for intensive infiltration of endometrium with
inflammatory cells at the time after calving. There are data available that for
90 — 100 % of cows in the first week post-partum the microbial
contamination affects the uterus cavity and 25 — 30 % of cows cannot cope
with this contamination (Herath et al., 2009), while other authors mention a
lower number of the disease cases - 15 — 20 % of cows (LeBlanc, 2008). In
our study the most common microflora associations in uterus occurred
between Staphylococcus spp. and Enterobacteriaceaea microorganisms. This
may possibly be related to symbiosis of these micro-organisms or similar
conditions for their survival. Some authors (Kirks, Oertons, 2000; Heuwieser,
2007) point out that a healthy animal's system may eliminate the microbial
contamination of reproductive tract induced during the parturition process all
by itself, and it takes about 4 weeks, while other authors have observed a
complete elimination of microorganisms in the cow’s uterus within 2 to 3
weeks (Bondurant, 1999) and 6 weeks (Kask, et al, 1999) after calving. In
our study, in the fourth week after calving, microflora was not found in the
contents of uterus cavity for 68.6 % of the cows examined. That indicates an
optimum function of the immunity system for cows included in our trial.

Microbiological test results of the contents of uterus cavity point out the
role of housing environment and hygiene, for the micro-organisms
established in tests are characteristic of environment — found in the
surrounding air, on the barn floor, bedding, walls, in the feed, as well as on
the coat and skin of animals and surface of the milking equipment. The gram-
negative microorganisms of family Enterobacteriaceaea, are found in the
environment of the animal holding, especially in feces and bedding. In the
fourth week after calving the number of those cows, microlora from the
uterus cavity of which was not isolated, had grown which underlines the role
of immunity system in the period after calving. Its suppressed status post-
partum becomes the cause for inflammations of the uterus (Kimura et al.,
2002; Sheldon, Dobson, 2004; Corbeil et al., 2005; Kim et al.,, 2005;
LeBlanc, 2008; Herath et al., 2009; Gabler et al., 2009; Chapwanya et al.,
2009) and also udder (Lessard et al., 2003; Pydrilad, 2008).
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General Outlook of Endometrium and Infiltration of Inflammatory Cells

In the histological samples of endometrium over the first week post-
partum for cows included in our trial, it was covered with prismatic
epithelium, which was at places degraded. Physiologically, the mucous
membrane of the cow’s uterus is covered with prismatic epithelium which
inter alia forms also glands (Bruveris, Baumane, 1987). There are research
results available showing that the surface epithelium of endometrium after
parturition for cows remains low up till the 31% day after calving
(EmenbsinoBa, 1974; Okano et al., 2007). There is a manifest tissue oedema
and glands at places are little pronounced. In this period, the regeneration of
the uterus glands takes place. In the biopsy samples taken from endometria of
our cows over the first week post-partum, hyperplasia of the basal cells,
focus-formed, under-epithelium and diffuse blood vessels plethoric in
endometrium, oedema of the uterus’ tissue was established, but in separate
samples, even an erosive surface of the mucus membrane was identified. The
average number of the inflammatory cells, calculated in three representative
fields of vision in 400 x magnification was 50.6+24.94. It should be noted
that the number of inflammatory cells was considerably lower in tissue with
pronounced oedema.

In the fourth week after calving, the biopsy samples from endometrium
were taken and tested again and the results showed regeneration of the
epithelial cells. In separate samples diffuse located plethoric capillary blood
vessels were still identified. Some authors have observed that epithelisation
processes last until the 20ieth day post-partum (Kummer et al., 1989). From
day 21 to day 30 after calving the mucous membrane of the uterus is covered
with single-row epithelium, with pseudo-multiple-row cells in separate places
(EmenbsHOBa, 1974). In the fourth week post-partum, a manifest infiltration
of the inflammatory cells around the output of glands, proliferation of glands
as well as focus-formed lymphocyte infiltrates within the gland layer.
Furthermore, we found a weak but statistically significant correlation
between the presence of the lymphocyte nodes in endometrium with presence
of discharge from the reproductive tract at that time (r=0.33; p<0.01). The
focus-formed lymphocyte infiltration for cows have been observed already
around day 10 post-partum and the infiltration of the mobile inflammatory
cells in endometrium is an important factor for the regeneration process of
the uterus’ tissue after calving (Kummer et al., 1989). Local expressions of
immunity have been investigated in connection with post-parturition
processes in tissue of the cow’s uterus (Chapwanya et al., 2009). As over the
fourth week after calving an intensive formation of the focus-formed
infiltrates of lymphocytes, it suggests that in the first week post-partum,
cellular hormonal defence mechanisms prevail in the tissue of uterus, while
later humoral mechanisms are activated. Many authors accentuate the role of
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local and general immunity (Kummer et al., 1989; Chapwanya et al., 2009).
Of cows over period post-partum (Kimura et al., 2002; Sheldon, Dobson,
2004; Corbeil et al., 2005; Kim et al., 2005; LeBlanc, 2008; Herath et al.,
2009; Gabler et al., 2009; Chapwanya et al., 2009).

In the forth week after calving we observed an average and a strongly
manifested infiltration of inflammatory cells in endometrium (102.9+£60.69).
There was a large standard deviation, data were dispersed which can be
possibly explained with capacity of the immunity system of individual cows.

Our study proves that in the fourth week post-partum there may be an
intensive infiltration of inflammatory cells in cow’s endometrium without
clinical signs of the uterus inflammation. Also other authors point out that
within the uterus involution process, the inflammation response mechanism
with migration of apoptosis, neutrophils and other leucocytes is actively
working, as well as the release of degradation enzymes takes place (Nilsen-
Hamilton et al., 2003). Similar opinion is expressed by other scientists who
declare that a complete involution of the uterus lasts up tot 33-35 (Chasandra,
Krishna, 2009) or 41 - 50 days after calving (Garcia, Larsson, 1982; Leslie,
1983).

Presence and dynamics of inflammatory, growth and degradation
factors

In our study it was found that TNF-a in cow’s endometrium is released
by activated macrophages this cytokine triggers the cell proliferation,
differentiation and takes part in inflammatory reaction, proliferation of the
cells of endometrium over the reproductive cycle and in the period of
pregnancy (Gamo et al., 2007). The number of TNF-a positive structures in
cow’s endometrium had considerably grown when comparing the first and
the fourth week after calving (p<0.01), the relative amount of its positive
structures had a positive statistically significant correlation with the number
of inflammatory cells in endometrium (r=0.48, p<0.01) within first four
weeks after calving. We observed a positive TNF-a correlation with the
number of apoptotic cells in endometrium which became closer when
comparing the first week (r=0.40, p<0.05) with the fourth week (r=0.44,
p<0.01) after calving. Besides the relative amount of TNF-a positive
structures has a weak, yet statistically significant correlation with the relative
number of NGFR p75 positive structures in cow’s endometrium within the
first four weeks after calving (r=0.36, p<0.01). We failed to find a significant
difference between the cows with a physiologic and cows with pathologic
course of involution (p>0.05).

VEGEF is involved in angiogenesis both, for the sake of creation the
blood circulation system of embryo as well as it is involved in angiogenesis
of and adult organism (Guidi et al., 1998; Halder et al., 2000; Wang et al.,
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2003; Wei et al., 2004; Yla-Herttuala et al., 2007; Ozbudak et al., 2008).
Structures containing VEGF were found in endotheliocytes of the blood
vessels. The increase of the VEGF positive structures in tissues of
endometrium was statistically significant, comparing the fourth and the first
week post-partum (p<0.05). We established a weak, yet statistically
significant correlation of relative amount of VEGF positive structures with
PGP 9.5 in the first week (r=0.34, p<0.05), slightly decreasing over the fourth
week, however did not lose its statistical significance (r=0.33, p<0.05). In the
first week the relative amount of VEGF positive structures had an average
positive correlation with the number of apoptotic cells in the tissues of cow’s
endometrium (r=0.48, p<0.01). For the relative amount of VEGF positive
structures in cow’s endometrium, there was a weak, yet statistically
significant correlation with the number of inflammatory cells in the tissues of
endometrium (r=0.24, p<0.05), as well as with amount of haemoglobin in
blood (0.27, p<0.05). We did not establish material differences in the amount
of VEGF in cow’s endometrium comparing cows with physiologic and
pathologic involution of the uterus (p>0.05). and increased production of
angiogenic factors as a reaction to hypoxic stimuli can be observed over the
periods of tissue healing and pathological processes (Scott et al., 1998;
Ankoma-Sey et al., 2000; Ozbudak et al., 2008).

The NGFR p75 positive nerve fibres were found under the epithelium
of endometrium, as well as at the glands of endometrium and in stroma. The
amount of NGFR p75 positive structures in cow’s endometrium over the first
four weeks post-partum had undergone a statistically significant growth
(p<0.001). In the first week after calving the amount of NGFR p75 positive
structures in cows endometrium had a statistically significant average
correlation with PGP 9.5 (r=0.52, p<0.01) and number of apoptotic cells
(r=0.58, p<0.01). On the whole over the four weeks long post-partum period,
we established in cows’ endometrium week but statistically significant
correlation of NGFR p75 positive structures with number of inflammatory
cells in endometrium (r=0.37, p< 0.01), MMP-9 (r=0.44, p<0.01), number of
apoptotic cells (r= 0.45, p<0.01) and the relative amount of TNF-o positive
structures (r=0.36, p<0.01). We did not find essential difference as to the
amount of NGFR p75 positive structures between the cows with
physiological and cows with pathological involution of the uterus (p>0.05).
NGF is involved in neuro-immune reactions and tissue inflammatory
processes, as well as it is pointed out as one inducing factors of the course of
apoptosis (Vaidyanathan et al., 1998); one of the research studies points to
the ability of NGF to promote viability of endothelial cells and underpin
auto-immune both, the auto-immune and inflammatory processes (Julio-
Pieper et al., 2006). The co-expression of NGF with molecules involved in
angiogenesis and protein tirokinase A (p—TrkA) expression in endothelial
cells points to their pro-angiogenetic role (Davidson et al., 2003). The
communication of neuron structures is regulated also by the course of
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apoptotic processes as well as physiologic and pathologic processes (Green et
al., 2003; Jacob, 2003). This is certified by the increase of the relative amount
of NGFR p 75 positive structures in case of pathologic uterus’ involution for
COWS.

The increase of PGP 9.5 positive structures in the cow’s endometrium
was not material comparing the first and the fourth week post-partum
(p>0.05). In the first week after calving, the presence and the relative amount
of expressions of PGP 9.5 positive structures in cow’s endometrium had a
weak yet statistically significant correlation with the relative amount of
VEGF positive structures (r=0.34, p<0.05), retaining the same trend also over
the fourth week after calving (r=0.33, p<0.05). At the same time, we
established an average statistically significant correlation the relative amount
of NGFR p75 positive structures in endometrium over the first week (r=0.52,
p<0.01). We did not find essential difference in the amount of PGP 9.5
positive structures for cows with physiological and cows with pathologic
involution of the uterus (p>0.05). In inflammatory process, the inflammation
mediators promote the formation of the nerve fibres, however in respect of
PGP 9.5, we did not observe such a trend, because at high infiltration level
of inflammatory cells we did not establish a proportional increase in the
amount of PGP 9.5 immunoreactive fibers. PGP 9.5 is one of the essential
parameters of the innervation morphology of the uterus over the period after
calving (Lundberg et al., 1988; Tingaker et al., 2006). The PGP 9.5 positive
structures found over the first wee post-partum certify the start of active
regeneration processes, which were mainly found in nerve fibres around
glands of endometrium, under the mucous membrane and in walls of the
blood vessels However the increase of the amount of PGP 9.5 positive
structures in cow’s endometrium over the first four weeks post-partum was
considerable. There are data underpinning assertion that for heifers having
reached sexual maturity, essential changes in the innervation structure of the
uterus between different stages of the reproductive cycle have not been found
(Wrobel et al., 1993), despite that, several authors in subsequent studies have
proved that the innervation of uterus is subject to important changes
depending upon the reproductive cycle and the physiologic condition
(Zoubina et al., 1998; Stjernholm et al, 1999; Zoubina and Smith, 2000;
Zoubina et al., 2001), as well as changes in its amounts in connection with
receptors of esterogene in endometrium (Blacklock et al., 2004). Presumably,
over the post-partum period different inflammatory mechanisms, other than
those dominating the classical inflammatory process, are the decisive ones.

Inflammatory cells, especially macrophages are capable of synthesizing,
storing and emitting MMP-9 (92 kDa gelatinase, gelatinase B), able to split
type IV, V collagen, eslastin and gelatine (Jacob, 2003). The expression of
MMP-9 positive structures in its turn was found in the phagocyte cells of the
glandular layer of endometrium. This may be associated with specific
activation of this proteinase, as well as the presence and active remodelling or
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transformation within the cow’s endometrium over the given time of relevant
substance, which may be split by MMP-9. The relative amount of MMP-9
positive structures in cow’s endometrium, comparing the first and the fourth
week post-partum, has grown with statistical significance (p<0.05). A weak,
positive correlation of the relative amount of MMP-9 positive structures in
endometrial was established with relative amount of NGFR p75 positive
structures in endometrial over the given period of time (r=0.31, p<0.05). We
established that positive structures of MMP-9 were found more in
endometrium of cows having pathologic discharge from reproductive tract
(p=0.053), especially, over the fourth week post-partum (p<0.05). The
inflammatory response mechanism, the course of apoptosis, migration of
neutrophile and other leucocytes, as well as release of degradation enzymes
are important components in involution processes of the uterus (Nilsen-
Hamilton et al., 2003). Furthermore, evaluating the obtained data over the
first four weeks after calving, we established a weak, yet statistically
significant correlation of the relative amount of MMP-9 positive structures
with the body temperature of cows and the relative amount of NGFR p75
positive structures in cow’s endometrium over the given period of time.
Thus, in case of inflammation, the inflammatory and degenerative processes
prevail, becoming the reason of the proliferation of neuronal structures. The
ECM degradation of cells with components of the matrix metaloproteinases’
systems is required for migration of endothelial cells, angiogenesis, ensuring
of homeostasis in tissue transformation processes (Kliem, 2006).

Some authors have proven the relation between the number of MMP-9
positive structures and Proteus vulgaris microbial contamination in tissues.
The above studies ascertain that the expression intensity of MMP-9 may
serve as an indicator to get rid of the bacterial substance ensuring the
inflammatory reaction (Balotescu et al., 2008). Thus, MMP-9 may be
considered an important inflammation marker.

The number of apoptotic cells in cow’s endometrium had significantly
increased when comparing the first week (21.5+£24.62) and the fourth week
post-partum (45.0+£35.53) (p<0.01). The number of apoptotic cells in cow’s
endometrium in the first week post-partum had a weak yet statistically
significant correlation with the infiltration of inflammatory cells in
endometrium (r=0.35, p<0.05), as well as with the relative amount of TNF-a
positive structures in endometrium (r=0.40, p<0.05), which over the fourth
week gets closer (r=0.44, p<0.01). Furthermore, the number of apoptotic cells
in cow’s endometrium over the first week after calving had a average
statistically significant correlation with VEGF (r=0.48, p<0.01) and the
relative amount of NGFR p75 (0.58, p<0.01) positive structures.
Disappearance of cells via apoptosis is observable in involution and atrophy
processes in different glands. Thus, the process is characterized by the
reduction of an organ in size without disorganization of its basic structure
(Walker et al. 1989). One of the reasons for increase of the amount of
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apoptotic cells in tissue of endometrium over the first four weeks post partum
could be associated with the cow’s uterus undergoing the closing stage of
involution at the fourth week, the tissue of uterus are dense and solid in
comparison with the first week when oedema is dominant in its tissue.
Besides, the amount of inflammatory cells in endometrium had statistically
significantly increased and it is known that activated macrophages emit TNF-
a, which in its turn is one of the inducing factors of apoptosis (Zhdanov et al.,
2003). The above is certified by the weak, yet statistically significant
correlation established in our study between number of apoptotic cells and
infiltration of inflammatory cells in endometrium, as well as the relative
amount of TNF-a positive structures in endometrium which gets closed over
the fourth week. Over the first week, the number of apoptotic cells in
endometrium had an average correlation with relative amount of VEGF and
NGFR p75 positive structures once again certifying an intensive metabolic
process in endometrium, hypoxic stimulate and proliferation of the
inflammation induced neuronal structures.

CONCLUSIONS

1. Cows with pathologic involution of the uterus have a statistically
significantly higher body temperature than cows with physiological
involution of the uterus despite that it still within the admissible limits.

2. For cows with pathologic involution of the uterus, the increase of the total
amount of leucocytes and decrease of erythrocytes and haemoglobin in
blood, as well as a low level of calcium, urea and cholesterol in blood is
observed.

3. Examining the contents of the uterus cavity of cows in the first and fourth
week after calving, the bacteria of FEnterobacteriaceae family and
Staphylococcus spp. were established as the dominating micro-organisms.
For cows with pathologic discharge from the reproductive tract over the
first and fourth week post-partum in associations of micro-oragnisms
from the uterus cavity Proteus spp. is often found, in both, the first and
the fourth week and Bacillus cereus — in the fourth week post-partum.

4. The general outlook of microscopy of the cow's endometrium may show
intensive infiltration of inflammatory cells without clinical signs of the
inflammation of uterus.

5. For cows with pathologic involution of the uterus, a more intensive
infiltration of inflammatory cells in endometrium, more manifest
formation of the focus-formed lymphocyte infiltrates and more MMP-9
positive structures over the fourth week post-partum are observed thus
indicating more intensive inflammatory processes than for cows with
physiological involution of the uterus.

49



. A statistically significant increase in cow’s endometrium of inflammation,
number of apoptotic cells, cytokine TNF-a, growth factors VEGF, NGFR
p75, innervation marker PGP 9.5 containing neuropeptids, relative
amount of tissue degradation enzyme MMP-9 positive structures from the
first to the fourth week post-partum is indicative of intensive remodelling
of the endometrium tissue in the given period involving mutual
interaction of the said factors and processes (especially TNF-a and
apoptosis).

. The increase of the relative amount of VEGF positive structures certifies
the persistence of endometrium hypoxia in the period of the involution of
uterus, while a simultaneous increase of the relative amounts of NGFR
p75 positive structures and PGP 9.5 positive structures are indicative of
the nerve tissue proliferation stimulated by inflammatory process.

RECOMMENDATIONS FOR PRACTICE

. Over the post-partum period it is advisable to monitor the changes of
body temperature of cows and the nature of post-partum discharge.

. Microbiological examination of uterus cavity content is profitable for
prophylaxes and successful treatment of postpartum endometritis

. Changes in infiltrations of the inflammatory cells, numbers of apoptotic
cells and amounts of MMP-9 positive structures may be used as
inflammation process markers for cows in the later period after calving.

. The relative amount of TNF-o and VEGF positive structures and
alterations thereof are indicative of continuation of the inflammation,
regeneration and hypoxic stimulate in endometrium of cows over the
period post-partum.
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