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IEVADS

Augla segu aizture ir patologisks stavoklis, ko izraisa tre§as dzemdibu
stadijas izpalik§ana dzemdibu laika, t. i., nenotick augla segu izstumsana no
dzemdes. Fiziologiski tas notiek 6—8 stundu laika péc otras dzemdibu stadijas
(augla izstumSanas no dzemdes un dzemdibu celiem). Viedokli dalas par to,
kads ir laika periods, kad var uzskatit, ka ir augla segu aizture — viens viedoklis
ir, ja augla segas nav atdalfjusas 8—12 stundu laika péc tela piedzimsanas, bet
otrs viedoklis — ja tas nav atdalfjusas 24 stundas. Tomér Sobrid zinatnieki
vienojas par to, ja augla segas nav atdalijusas 12-24 stundu laika p&c augla
izstumgSanas, tad ir augla segu aizture (Drillich et al., 2006; Hashem & Amer,
2008; Beagley et al., 2010; Islam et al., 2013).

Augla segu aizture (ASA) slaucamo govju ganampulka var but 5-10%
gadfjumu (LeBlank, 2008), bet dazkart pat I1dz 15% gadijumu (Gilbert, 2016).
Faktori, kas ietekmé augla segu atdaliSanos vai neatdaliSanos, ir daudz:
iedzimtiba, &dinasana, imunologiskie un patologiskie faktori. Visi ASA c€loni
un predispongjosie faktori pilniba nav skaidri, bet viens no svarigakajiem
cEloniem ASA ir saistits ar strukturalam izmainam katelidonos un izmainam
hormonalajos procesos (Djuricic et al., 2011). ASA ietekmé ir kavéta dzemdes
involiicija, un var izveidoties metrits, endometrits, kas talak var izraisit auglibas
problémas (Grohn & Rajala-Schultz, 2000; Maizon et al., 2004). ASA iespaida
dzivniekam samazinas ne tikai piena izslaukums, bet ari izpaliek pirma
meklésanas, pagarinas starpatne$anas periods un rodas papildu izmaksas, to
arstgjot (Kankofer, 1996), ka arT var iestaties neaugliba (Tucho & Ahmed,
2017).

Jau daudzus gadus pastav stridigi viedokli par ASA arsté$anas metodém,
kura ir pareizaka, labaka, ekonomiskaka un efektivaka. Svarigi ir izvél&ties
efektivako arstéSanas metodi govim ar ASA. Pie ASA ir aprakstitas daudz un
dazadas arstéSanas iesp&jas ar relativu efektivitati. legiitie rezultati dazadam
zinatnieku grupam ir pretrunigi vai pat ar negativu ietekmi uz turpmako govju
reprodukciju (Frazer, 2005; Drillich etal., 2007). Visvairak pretrunu ir par
manualo augla segu atdalisanu (Peters & Laven, 1996; Stevens & Dinsmore,
1997; Drillich etal., 2006, 2007). Tomér par intrauterino vai sist€émisko
antibiotiku ievadiSanu un prostaglandinu vai estradiolu lietoSanu pie ASA
pretrunu ir mazak (Drillich etal.,, 2006, 2007). lzvéloties ASA arstéSanas
metodi, svarigi ir izvert€t ari, ka §1 arst€Sanas metode ietekmés dzivnieka
turpmako laktaciju (t.i. piena izslaukumu un somatisko $iinu skaitu (SSS)).

Promocijas darba meérkis bija noskaidrot Latvijas apstakliem
ekonomiski izdevigako un piemérotako augla segu aiztures arst€Sanas metodi,
kas rezultata labveligi ietekme turpmako govju laktaciju un reprodukciju.


http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02041.x/full#b7
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02041.x/full#b31
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02041.x/full#b35
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02041.x/full#b35
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02041.x/full#b6
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02041.x/full#b6

Promocijas darba uzdevumi

Izveértét dzemdes involiiciju, izmantojot rektalo un ultrasonografisko
izmekléSanu, ka arT noskaidrot olnicu funkcionalo stavokli ar rektalo,
ultrasonografisko parbaudi un dzemdes imiinhistokimisko izmekl€Sanas
metodi govim bez augla segu aiztures un ar to;

Izpétit asins morfologiskos un biokimiskos raditajus, ka ari progesterona
limena dinamiku asins seruma govim bez augla segu aiztures un ar to;
Izanalizét dzemdes dobuma bakterialo mikrofloru govim bez augla segu
aiztures un ar to;

Izvertet dzemdes glotadas histologisko ainu 42. diena p&c atneSanas govim
bez augla segu aiztures un ar to, izmantojot histologiskas un
imtnhistologiskas metodes;

Izanalizét dazadu augla segu aiztures arst€Sanas metozu ietekmi uz
turpmako laktaciju, izmantojot izslaukuma un somatisko S§tnu skaita
raditajus;

Izverteét dazadu arsteSanas metozu efektivitati govim ar augla segu aizturi,
izmantojot reprodukciju raksturojosos raditajus;

Aprekinat dazado augla segu aiztures arstéSanas metozu eckonomiskas
izmaksas.

Darba zinatniska novitate

Pirmo reizi Latvija ieglti originali dati HolSteinas melnraibas Skirnes govim
par dazadu augla segu aiztures arst€Sanas metozu ietekmi uz govju
izslaukumu un somatisko $tinu skaitu turpmakaja laktacija un reprodukciju.

Iegiiti originali dati HolSteinas melnraibas $kirnes govim par dazado augla
segu arstéSanas metozu ietekmi uz somatisko SGnu skaitu turpmakaja
laktacija.

Vienkopus izvertéti un iegiti orginali dati HolSteinas melnraibas Skirnes
govim par dzemdes involiiciju un olnicu ciklisko aktivitati, asins
morfologiskiem, biokimiskiem raditajiem, dzemdes dobuma satura
mikrobiologiskiem izmeklgjumiem un dzemdes glotadas biopsijas
histologiskiem un imiinhistologiskiem izmekl&jumiem p&cdzemdibu perioda
kopuma starp dazadam augla segu aiztures arst€Sanas metodeém.
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2010. Anchorage. Stenda referats.

Skuja, S., Antane, V., Feldmane, L. Bacteriological and histological
studies of cow's uterus without and with retained fetal membranes. 16th
International congress on animal reproduction; (2008). 2008, July, 13-18,
Budapest, Hungary. Stenda referats.

Skuja, S., Antane, V. Bacteriological and morphological studies of cow’s
uterus with and without retained fetal membranes. 14th International
conference on production diseases in farm animals (ICPD): Ghent,
Belgium, 20-24 June 2010 / Ghent University. Ghent, 2010. Stenda
referats.



Darba apjoms: Promocijas darbs noforméts uz 120 lappusém un sastav no
ievada, literatiiras apskata, darba metodikas, pétijuma rezultatiem, diskusijas, 8
secinajumiem, 3 ieteikumiem praksei, 270 izmantotas literatiiras avotiem un 3
pielikumiem. Darba ieklautas 15 tabulas un 32 att&li.

MATERIALS UN METODES
MATERIALA RAKSTUROJUMS

Petfjums veikts laika no 2007. gada septembra lidz 2009. gada janvarim.

Petfjuma izmantotas 60 dazada vecuma (divi Iidz astoni gadus vecas)
Holsteinas melnraibas Skirnes govis no Dobeles novada saimniecibas “A”
ganampulka ar 650 slaucamam govim un no Jelgavas novada saimniecibas “B”
ganampulka ar 300 slaucamam govim. P&tfjuma laika vidgjais izslaukums
standartlaktacija pirmaja saimnieciba bija 7968.94+36.30 kg, bet somatisko
siinu skaits (SSS) — 228.63+9.49 tikst.ml™. Attiecigi otraja saimnieciba govju
vidgjais izslaukums standartlaktacija bija 6447.70+60.41 kg, bet SSS —
193.57+10.59 tikst.ml™. Dzivniekus &dinaja atbilstosi slaucamo govju baribas
devu normativiem. Abas fermas dzivnieku turé$ana, kopSana un €dinasana bija
lidziga — govis slauca un baroja divas reizes diena un tidens bija brivi pieejams.

Govim otraja diena p&c atneSanas tika arT noteikta kermena kondicija 5
ballu jeb punktu sisttma p&c Mulvany (1977) kermena kondicijas vertéSanas
sisttmas (kur balle 1 ir loti vaja govs, bet balle 5 - resna, aptaukojusies).
Petijuma govju grupas tika veidotas ieverojot grupu homogenitates principu.
Véelama kermena kondicija péc dzemdibam ir no 2.5 lidz 3.7 ballem, vecakam
govim pielaujama no 3.5 lidz 4.0 ballem. Misu pétijuma kontroles grupas
govim vid€ja barojuma pakape bija 3.7+0.04 balles, tapat ka govim ar ASA —
3.74£0.02 balles. Nevienam no pétijuma dzivniekiem barojuma pakape nebija
zem 3.0 ballém, un tikai daziem dzivniekiem ta bija 4.0 balles.

Pétijuma govis iedalija 4. grupas. P&tjjuma govju sadalijums pa grupam
atspogulots 1. tabula. Pirma govju grupa bija kontroles grupa - kliniski veselas
govis bez ASA. Otras, tresas un ceturtas grupas govis bija kliniski veselas, bet
ar ASA. Otras un tresas grupas govim dzemdes dobuma ievadija 3
antibakterialas tabletes — Gynobiotic (neomicina sulfats 350000 SV,
oksitetraciklina hidrohlorids 500 mg). Otraja grupa iedalfja govis, kam
aizturétas auglu segas, méginot atdalit pirmos tris karunkulus, tie viegli atdalijas
un aizturétas augla segas vargja atdalit piecu I1dz astonu minasu laika. TreSaja
grupa iedalijja govis, kam aizturétas augla segas, méginot tas atdalit no
pirmajiem tris karunkuliem, neatdalijas. Ceturtaja grupa iedalija govis, kam bija
augla segu aizture un kas bija loti aktivas ar labu &stgribu. Bitiskas atSkiribas
starp govju grupu vidgjo vecumu, laktacijas kartas skaitli un izslaukumu nebija.
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1. tabula/Table 1
Govju iedaliSanas kritériji pétjjuma grupas apzinatas grupéSanas laika un
govju grupu vidéjais vecums, laktacija un izslaukums/
Allocation criteria for cows into the study groups during the deliberate
grouping. Average age, lactation and milk yield of groups of cows
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n=is | IA/YES | - e 33404 | 2.13£0.32 | 8010.40+£728.23
n:2'15 NE/NO | JA/YES | JA/YES | 47405 | 3.40£0.49 | 7441.60+822.20
njis NE/NO | NE/NO | JA/YES | 3.5:04 | 2333037 | 6426.20+728.15
niis NE/NO | NE/NO | NENO | 41205 | 3.00£0.46 | 7557.26+1004.60

PP - post partum

Ja govim kermenpa temperatira bija >39.5°C, tad izvertgja, vai
dzivniekam ir nepiecieSama visparéja arstéSana vai nav. Ja tam kermena
temperatiira bija > 39.5 °C, bet &stgriba vél bija saglabajusies, tad veica
dzivnieka vispargjo arsté€Sanu ar ceftioftra hidrohloridu (1.1 mg/kg zemada 1
reizi diena 3 dienas péc kartas). Turpreti tad, ja dzivnieks ne€da, bija apatisks,
vairak gulgja un kermena temperattira > 39.5 °C, izmantoja 10 mg/kg prokaina
benzilpenicilina injekcijas muskuli 5 dienas péc kartas vienu reizi diena.
Kontroles grupa tadas bija 2 govis, kur viena bija arst€ta ar prokaina
benzilpenicilinu un otra — ar ceftiofura hidrohloridu. Otraja govju grupa viena
govs arstéta ar prokaina benzilpenicilinu. TreSaja govju grupa 3 govis arstétas ar
ceftioftira hidrohloridu, bet 4.govju grupa 3 govis arstétas ar prokaina
benzilpenicilinu un 3 govis — ar ceftioftira hidrohloridu.

Katra grupa dalai govju 8. un 21.diena péc dzemdibam injicgja
sintétisko PGF,, — kloprostenolu (natrija sals veida) 500 pg/dzivnieckam viena
injekcijas reizg, lai parbauditu, vai tas veicina labaku olnicu darbibu, dzemdes
involliciju, samazina dzemdes iekaisuma iesp&amibu un uzlabo grisnibas
rezultatus. Kontroles grupa astonpas govis sanéma PFG,, injekciju, 2. govju
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grupa — piecas govis, 3. govju grupa — 10 dzivnieki, un 4. govju grupa tas bija
seSas govis, kas sanéma PFG,, injekciju. Govis, kuram injicét PFG,,, noteica
saimniecibu veterinararsti (vadoties péc dzivnieka stavokla telpa un uzvedibas,
ka ar pec kermena temperatiiras).

Cietstaves perioda ilgums pétijuma govim

Cietstaves perioda (CP) ietekme uz augla segu aizturi govim tika
noteikta post factum. Cietstaves perioda dienu skaits katram pétjjuma
iesaistitajam dzivniekam p&c atneSands tika iegits no valsts agentiiras
"Lauksaimniecibas datu centra" (LDC) (www.ldc.gov.lv) datiem. Cietstaves
periodu iedaltjam: saisinatais CP (n=9), kur cietstaves laiks bija Iidz 46 dienam,
tradicionalais CP (n=15), kur cietstaves laiks bija no 47 Iidz 70 dienam, un
pagarinatais CP (n=9), kur cietstaves laiks bija virs 70 dienam. Kopuma
petijuma iesaistitie dzivnieki bija 60, no kuriem 42 bija govis un 18 — teles. Ta
ka teléem nav cietstaves perioda, tad Saja sadala izveért€jam tikai govis —
kontroles grupa devinas govis, bet govju grupas ar ASA — 33 govis.

Izslaukums un piena somatisko Siinu skaits pétijjuma govim

Petfjuma iesaistitajam govim piena izslaukuma un somatisko $iinu skaita
(SSS) raditaji tekosajai un ieprieksgjai laktacijai tika iegiiti no LDC par 2006.,
2007., 2008. un 2009. gadu. Abi raditaji tika vertéti pirmajas 30 dienas PP,
pirmajas 100 dienas PP un standartlaktacija (305 dienu laktacija).

Apréekinos par ASA arst€Sanas metozu ietekmi uz piena izslaukumu un
SSS bija ieklauti 42 dzivnieki (daudzreiz dzemdgjusas govis, kam bija vismaz
divas laktacijas). ASA arsté§anas metozu ietekmi uz piena izslaukumu un SSS
varam novertst, ja zinam iepriek$gjas laktacijas piena izslaukumu un SSS.
Starpiba piena izslaukumam un SSS tika aprékinata, no pasreizgjas laktacijas
atpemot iepriek$gjo laktaciju. Par optimalu SSS slieksni pienémam
200 takst. ml™, pamatojoties uz daudzu zinatnieku pétijumiem (DeGraves &
Fetrow, 1993; Harmon, 1994; Hillerton, 1999; Madousse et al., 2008; Lusis et
al., 2010; Petzer et al., 2017; Lusis et al., 2019). Pirms statistiskas
salidzinaSanas visi somatisko Sinu skaita dati tika parveidoti logaritmiskas
[log2 (SSS x 10°°) + 3] vienibas (LSSS). Laktacijas vidgjais LSSS bija katra
ménesa somatisko $tinu testa dienas vid€jais aritmétiskais no 7. lidz 305. dienai
PP.

Lai analizétu govju izslaukuma un SSS raditajus, svarigi ir zinat
saimniecibu raZoSanas izmaksas un samaksu par piena kilogramu. P&tfjjuma
laika ganampulkos vidgji, lai sarazotu 1 kilogramu piena, razoSanas izmaksas
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bija 0.24 eiro, bet piena iepirkuma cena vidgji bija 0.27 eiro. Lidz ar to par katru
neiegiito piena kilogramu kopgjais zaud&jums bija 0.51 eiro.

Reprodukcijas raditaji pétijuma govim

Peétijuma iesaistitajam govim analiz&ti sekojosi reprodukcijas raditaji:
intervals no atnesanas Iidz pirmajai maksligajai apsekloSanas reizei, aps€klotas
govis lidz 100 dienam PP, aps€kloSanas indekss, griisno govju procents no
pirmas aps€klosanas reizes, grisnas govis 1idz 150 dienam PP, griisnas govis
lidz 200 dienam PP, govju bezgriisnibas periods un izbrakétas govis. Lai $os
raditajus var€tu precizi aprckinat, tad maksligas apsckloSanas reizu skaits
katram dzivniekam; bezgriisnibas periods; nakama atneSanas un dzivnieku
izbrakesanas dati tika iegiiti no LDC datiem (2007.—2010.gads).

PETIJUMA GAITAS APRAKSTS

Govis, kuras izmantoja pétijuma, tika registrétas; novertéts vispargjais
veselibas stavoklis péc kliniskas izmekléSanas shémas (Kelly, 1984;
Jemeljanovs et al., 2007), kas ietver dzivnieka identifikaciju, izturé$anos, pozu,
un kermena temperatiiras noteikSanu. Tika veikta arT dzimumorganu rektala un
ultrasonografiska izmeklé$ana, asinu nonemsana morfologiskai un biokimiskai
analizu veik$anai, mikrobiologiska izmeklé$ana dzemdes dobuma saturam, ka
arl nonemti endometrija biopsijas paraugi histologiskai, imunhistokimiskai
izmekl&sanai. P&tijuma gaita atspogulota 2.tabula.

2.tabula/Table 2

Veikto izmeklgéjumu grafiks pétijuma govim/
Schedule of examinations performed for study cows
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2.tabulas nobeigums/End of Table 2
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_ Rekfevlla dzemdes un ohlncu. X X X X
izmekl&sana/ Rectal examination
of the uterus and ovaries
Ultrasonografiska dzemdes un
olnicu izmekl&Sana/ X X X X
Ultrasonographic examination of
the uterus and ovaries
Asinu Elorfologlska 1zme_klesana X X X X
(n=240)/ Morphological
examination of blood (n=240)
Asinu biokimiska izmekléSana X
(n=60)/ Blood biochemical
examination (n=60)
Progesterona limena noteikSana
asins seruma (n=780)/ X XXX X XX X X| X X X X

Determination of blood serum
progesterone levels (n=780)

Dzemdes dobuma
mikrobiologiska izmeklésana
(n=180)/ Microbiological
examination of the uterine cavity
(n=180)
Antimikrobialas rezistences
noteikSana (n=180)/ Detection of
antimicrobial resistance

Dzemdes glotadas biopsiju
paraugu izmekl&Sana histologiski
un iminhistologiski (n=60)/
Examination of uterine
endometrium biopsy samples
histologically and
immunohistologically (n=60)

14




Datu analize veikta, par pamatu nemot govju grupu sadalfjumu
(kontroles grupas govis ar fiziologisku pécdzemdibas periodu un govis ar augla
segu aizturi).

Dzivnieku klmiska izmekleéSana bija veikta pec Kelly (1984) un
Jemeljanovs et al. (2007) ieteiktajam metodém, rektali dzemdi izmeklgja péc
Konyves et al. (2009), bet olnicas péc Senger (2003) ieteiktam vadlinijam,
ultrasonografiski dzemdi izmekl&ja péc Kask et al. (1999) un olnicas péc
Senger (2003) ieteiktam vadlinijam, asinu morfologiska, biokimiska un
progesterona limena izmeklé$ana veikta pec LVS EN ISO 15189:2007 standarta
prasibam, mikrobiologiska izmeklé$ana dzemdes dobuma saturam veikta péc
standartmetodém: LVS ISO 7218:1996 un LVS NE ISO 6887-1:1999, ka ar1
LVS NE ISO 4833:2003 un Quinn et al., 1994, antimikrobialas rezistences
parbaudi veica ar disku difuzijas metodi pé&c CLSI M31 standartiem, bet
histologisko paraugu izmeklé$ana veikta péc Kask & Gustafson (1998), Rhyaf
(2010), Pascottini & Opsomer (2016) un imanhistokimisko paraugu
izmekl€8ana veikta p&c Pascottini et al. (2016), Martin et al. (2008), Ohta et al.
(2013) ieteiktajam vadlinijam.

PETIJUMA IZMANTOTO METOZU APRAKSTS
Visparéja un speciala kliniska izmekléSana

P&tijuma iesaistitajam govim registr&ja piedzimusa tela dzimumu, dzivs
vai nedzivs pecnacgjs, to skaits. Tapat tika pierakstits govs vecums un laktacija.
Péc 48 stundam, 4, 6, 14, 16, 18, 22, 24, 26, 28, 30, 32 un 42 dienam péc
dzemdibam tika veikta govs kliniska izmekléSana — novertéts tas stavoklis
telpa, izmérita kermena temperatiira ar medicinisko dzivsudraba termometru
(Ningbo Huahui, Kina), ka arT izvértéts izdaljjumu raksturs no
dzimumorganiem péc Kask et al. (1999) ieteiktas metodikas: 0 — nav
izdalfjumu; 1 — izdalas dzidras glotas; 2 — glotas nelieli balti piemaisijumi vai
tas ir dulkainas; 3 — izdalijumi biezi, balti, strutaini; 4 — izdalfjumi biezi, briini
sarkani strutaini; 5 — izdalfjumi $kidri, smirdigi, ar strutu gabaliniem (Kask et
al., 1999).

Rektali izmeklejot dzemdi, izmantojot Konyves et al. (2009) ieteiktas
vadlinijas, noteikts dzemdes tonuss (ja nereagé uz rektalo masazu — atoniska; ja
nedaudz reagé — vajs tonuss; ja labi savelkas — labs tonuss), un lielums (liela
dzemde — ar plaukstu nav iesp€&jams to apnemt, atrodas védera dobuma, dazkart
taja ir patologisks skidrums; vidgji liela dzemde — dzemde nedaudz palielinata,
var appemt ar roku, basketbola bumbas lieluma; nedaudz ieslid védera dobuma
un péc taustes atgadina miklainu masu; maza dzemde — dzemdi var apnemt ar
sauju; dzivniekam meklgjoties, dzemde saraujas), kas lauj noteikt un prognozet
turpmako dzimumorganu veselibas stavokli. Sakot ar sesto dienu péc
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dzemdibam, rektali izmekléja olnicas, nosakot to aktivitati (folikuli, dzeltenie
kermeni).

Ultrasonografija govim bez augla segu aiztures un ar to

Govju dzimumorganu ultrasonografiskajai izmekl&Sanai tika izmantots
portativais “Tringa Linear Vet” ultrasonografs (“ESAOTEPie Medical”, Italija).
Dzimumorganu ultrasonografija tika veikta 5 MHz frekvence 14., 22., 28., un
42. diena post partum (PP) vienlaikus ar rektalo izmekl&Sanu. Izmeklejot
dzemdi, taja fiksetais saturs tika grupéts péc ta daudzuma dzemde peéc Kask et
al. (1999) ieteiktas metodikas: 0 — nav $kidruma (nav konstatétas neehogénas
zonas dzemdg€); A — minimals skidruma (nelielas, nenozimigas neehoggniskas
zonas fiksgtas); B — neliels $kidruma daudzums dzemdg (10-20 ml); C — vidgjs
Skidruma daudzums dzemdg (neehogénas zonas ir vérojamas pus€ dzemdes); D
— liels skidruma daudzums dzemd€ (gandriz visa dzemdeé ir verojamas
neehogénas zonas) (Kask et al., 1999).

Veicot ultrasonografiju olnicam, tas tika iedalttas aktivas un neaktivas.
Neaktivam olnicam konstatéjam, ka tas ir ovalas, mazas, gludas, ar daudz
antraliem (tercialajiem) folikuliem. Turpreti aktivam olnicam konstatgja
folikulus vai dzelteno kermeni dazadas attistibas stadijas (Senger 2003).

Asins morfologiska un biokimiska izmekléSana govim bez augla segu
aiztures un ar to

Asins paraugus hematologiskai izmeklé$anai no govim ieguva 2., 14.,
22., 28. diena PP. Asins paraugi nopemti no astes v€nas, izmantojot 3 ml
sterilos vienreizgjas lietoSanas vakumteinera stobrinus ar K3E 7.5% 0.072 ml
antikoagulantu. Paraugi izmekleti akreditéta laboratorija SIA “Centrala
laboratorija" (reg. Nr. 215/L430-C). Analizu izpilde atbilst LVS EN ISO
15189:2007 standarta prasibam.

Biokimisko parametru noteik§anai asins seruma 48 stundas péc
dzemdibam tika izmantoti 7 ml sterilie vienreizgjas lietoSanas vakuumteinera
stobrini bez antikoagulanta. Turprett glutationa peroksidazes paraugu
noteik8anai izmantoja 7 ml sterilos vienreizgjas lietosanas vakuumteinera
stobrinus ar heparinu ka antikoagulantu.

Asinu paraugus progesterona limena noteik$anai ieguva 48 stundas, 4.,
6., 14., 16., 18., 22., 24., 26., 28., 30., 32. un 42. diena péc dzemdibam.
Paraugus nonéma no astes venas 7 ml sterilos vienreiz€jas lietoSanas
vakuumteinera stobrinos bez antikoagulanta, kurus talak dazu stundu laika
nogadaja un izmeklgja akreditéta laboratorija SIA “Centrala laboratorija”.
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Par pamatu pielaujamam fiziologiskajam asins biokimisko un
morfologisko raditaju vertibam izmantoti pieejamie public&tie dati (Pasquini &
Pasquini, 1996; Meyer & Harvey, 2004; Kahn & Line, 2005).

Mikrobiologisko paraugu iegiiSana no dzemdes un to izmekléSana govim
bez augla segu aiztures un ar to

Dzemdes dobuma satura mikrobiologiskajai izmekleé$anai paredzetos
180 paraugus ieguva no govim bez augla segu aiztures un ar to 2., 14. un
42. diena péc atnesSanas. Paraugu nonemsanai tika izmantoti sterilie “Equi-Vet”
(“Kruuse”, Danija) dzemdes bakteriologiskie tamponi. P&c paraugu iegisanas
tos dazu stundu laika +4 °C temperatiira nogadaja Partikas drosibas, dzivnieku
veselibas un vides zinatniskaja institata “BIOR”. Izmeklgjumi tika veikti
saskana ar Kliniskas Veterinaras Mikrobiologijas Quinn et al. (1994) vadlinijam
un p&c visparpienemtam akreditétam standartmetodém: LVS ISO 7218:1996 un
LVS NE ISO 6887-1:1999, ka arT LVS NE ISO 4833:2003. Bakteriologiskiem
paraugiem veica antimikrobialas rezistences (AMR) noteik$anu. Sim nolikam
izmantoja CLSI M31 (neietilpst LATAK akreditacijas sféra) klinisko
laboratorijas standartu.

No dzemdes dobuma ieglitajiem paraugiem, vispirms ieguva
mikroorganismu polikultiru un tad tirkultiiras. Stafilokoku parstavju izoléSanai
un identificé$anai no dzemdes dobuma satura, lietotas $adas barotnes: Bairda —
Parkera agars (Olu dzeltenuma telurita glicina piruvata agars (Biolife, Spanija)
(koagulazes pozitivie stafilokoki (Staphylococcus aureus un citi)); Smadzenu-
sirds infuzijas buljons (OXOID, UK); Mannitola salu agars (Becton Dickinson,
US); Barojosais agars ar 5% aitas asins piedevu.

Gram pozitivas mikrofloras noteikSanai (Corynebacterium spp.,
Aerococcus urinae, Streptococcus spp.), dzemdes dobuma satura paraugi uzséti
uz barojosa agara ar 5% aitas asins piedevu, paraugi inkub@ti 37+1.0°C
temperatiira 48 stundas, bakteriologiskos uzséjumus parbaudija péc 24 stundam.
Mikroorganismi Iidz sugai noteikti, izmantojot BBL Crystal (US) Gram pozitivo
mikroorganismu identifikacijas sistému. Taja ieklauti vairaku substratu
fermentacijas, 33 oksidacijas un hidrolizes testi. Identifikacija tika veikta ari
pamatojoties uz kolonijas morfologiju, mikroskopiju un fenotipiskajam
Tpasibam.

Enterobacteriaceae dzimtas parstavji jeb Gram negativa mikroflora
(Klebsiella spp., Escherichia coli un Proteus spp). noteikti, izmantojot
selektivas barotnes: MacConkey agars (Difco BBL); Laktozes TTC agars
(SIFIN, Vacija). Uzsgjumi inkubéti 37+1.0 °C temperatira 48 stundas,
bakteriologiskos uzsg€jumus parbaudija péc 24 stundam. Mikroorganismi Iidz
sugai noteikti, izmantojot BBL Crystal (US) Gram negativo mikroorganismu
identifikacijas sistému. Taja ieklauti 33 oksidacijas, hidrolizes testi un vairaku
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substratu fermentacijas. Bakterijas identificgjam, salidzinot ieglitos reakciju
rezultatus ar datu baze esoSajiem.

Anaerobo mikroorganismu (Clostridium spp.) izoléSanai izmantoja
DRCM selektivo barotni (ang. Differential Reinforced Clostridium Medium,
Scharlau Microbiology). Anaerobo vidi nodro§indja ar 1 ml sterilu vazelinellu,
ko parlgja barotnei pa virsu. To visu inkubga 37+1.0 °C temperatiira 96
stundas.

Baktériju izolatiem veica antimikrobialas rezistences (AMR) parbaudi
2., 14. un 42.diena PP ar disku difuzijas metodi (Kirby-Bauer metode)
(Hudzicki, 2016). Rezultatus izveérteja pec medikamentu iedarbibas
interpretacijas tabulas. P&tijuma iegitajiem bakteriologiskiem paraugiem
laboratorija, veicot AMR, izmantoja: kloksacilinu 500 pg (“Bio-Rad®, Francija)
(pret beta laktamazi rezistento penicilinu grupa), ceftriaksone 30 pg (“Bio-
Rad“, Francija) (tresas paaudzes cefalosporins, no ceaflosporinu grupas),
neomicinu 30 IV (“Bio-Rad®, Francija) un streptomicinu 10 pg (“Bio-Rad®,
Francija) (aminoglokizidu grupa), amoksicilinu 25 pg (“Bio-Rad“, Francija)
(penicilinu grupa), teracilkinu 30 pg (“Bio-Rad®, Francija) (tetraciklinu grupa),
sulfametoksazolu/ trimetoprimu  1.25/23.75 pg (“Bio-Rad“, Francija)
(sulfamidu antibiotikas), rifampinu 5 pg (“Bio-Rad®, Francija) (rifamicinu
grupa), penicilinu 6 pg (“Bio-Rad“, Francija) ( penicilinu grupa).

Dzemdes biopsiju histologiska izmekléSana

Petfjuma iesaistitajam govim 42. diena péc dzemdibam veica dzemdes
dobuma biopsiju ar originalu biopsijas instrumentu (“Divisible biopsy
instrument” 60 cm, “Kruuse”, Danija). P&tjjuma laika iegiiti 60 biopsijas
paraugi, kuriem tika veikta histologiska izmeklé$ana. Biopsijas paraugs tika
nonemts no resnaka dzemdes raga dorsalas sienas ventralas virsmas. Paraugu
ieguva no dzemdes endometrija. legiitos audu paraugus nekavéjoties ievietoja
neitrala 10% formalina $kiduma, pH 7.5 (Humason, 1967). Tie tika nogadati
P. Stradina Kliniskas universitates slimnicas Patologijas institiita laboratorija,
kur veica to talako histologisko sagatavoSanu un izmekléSanu.

Histologiskajos izmekl&jumos dzemdes glotada tika vértéta péc
patologisko procesu izmainam. P&c Rhyaf (2010), Pascottini & Opsomer
(2016), Velladurai et al. (2017), Alagar et al. (2018) ieteiktam vadlinijam audu
patologisko procesu més izvert€jam pec sekojoSiem kriterijiem: 1) dzemdes
glotada epitélija virsmas atslanoSanas, 2) submukoza siko asinsvadu pilnasiniba,
3) subepiteliala slani neitrofilo leikocttu, limfocitu un plazmocitu infiltracija, 4)
atseviSku dziedzeru lumena deskvamétas epitélija Siinas un 5) hemosiderina
ieslégumi (Rhyaf, 2010; Pascottini & Opsomer, 2016; Velladurai et al., 2017;
Alagar et al., 2018).
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Papildus jau minétajai histologisko preparatu dzemdes glotadas
novertéSanai vera tika nemta ar7 leikocttu infiltracija, ko novertgja 400 reizu
palielinajuma. Ja piecos reprezentativos brivi izvéletos redzes laukos, kuru
laukums bija vidgji 71404+79.06 pm? konstatdja 0-29 leikocitu, tad to
uzskatija par normalu dzemdes glotadu lidz vieglam iekaisumam. Ja bija 30-80
iekaisuma $iinas, tas tika dévets par vidgji smagu iekaisumu, bet, ja vairak neka
80 iekaisumu Stinu, tad to kvalificgja ka smagu dzemdes glotadas iekaisumu
(Kask & Gustafson, 1998).

Dzemdes biopsiju imiinhistokimiska izmeklésana

Imtinhistoktmiska izmeklé$ana tikai veikta, lai iegttu informaciju, vai
dzivnieki uz biopsijas nemsanas laiku estrus cikla bija folikulara vai luteala
fazg. Pascottini et al. (2016) apraksta, ka priekSmekl&sanas (proestrus) perioda
un pecmeklesanas (metestrus) perioda dzemdes glotada infiltrgjas liels
daudzums polimorfonuklearo S§tnu, kas ir normals fiziologisks process —
atbildes reakcija uz domingjosiem hormoniem. To ir svarigi zinat, kad tiek
interpretéti histologiskie rezultati par subklinisko endometritu. Kopa ar
histologiska  parauga  sagatavoSanu tika  sagatavots  paraugs  arl
iminhistokimiskai izmeklé$anai. Imunhistokimiskai izmekl&$anai tika iegiti
3 um biezi dzemdes glotadas griezumi un sagatavoti talakai izmeklESanai.
SagatavoSanas procesa izmantoja $adas primaras antivielas: anti — estrogéna
receptora alfa (monoklonala peles antiviela pret cilvéka antigénu MMAH, klons
1D5, kods N 1575, atSkaidijums 1:1); anti — progesterona receptors
(monoklonala peles antiviela pret cilveka antigeénu MMAH, klons 1A6, kods
N 1595, atskaidijums 1:1); anti — CD3 nosaka T S§tnas (T limfocitus), ta ir
poliklonala tru$a antiviela pret cilvéka antigénu, kods A 0452, klons —
poliklons, atSkaidijums 1:100. Saistitas primaras antivielas vizualizacijai
saskana ar razotaja protokolu tika izmantota LSAB2 vizualizacijas sistema, kas
ietvera biotinilétu sekundaru antivielu un stretavidina kompleksu ar peroksidazi,
un 3.3 — diaminobenzidinu. Pretkrasojums tika nodros$inats ar hematoksilinu tris
miniites. Péc skaloSanas mikropreparati tika dehidratéti, segti ar segstiklinu.
Visos etapos izmantotas adekvatas pozitivas un negativas kontrolreakcijas.
Pozitivas struktiiras nokrasojas brtna krasa.

Estrogéna un progesterona ekspresija tika vertéta dzemdes glotadas
segepitelija, dziedzeru epitélija un stromas $tinu kodolos. Estrogéno receptoru a
un progesterona receptoru koncentracija dzemdes stroma visaugstaka ir estrus
laika (0. un 5. diena) un metestrus laika, bet zemaka — diestrus un proestrus
laika. Turpreti dzemdes dziedzeru epitélija visaugstaka estrogéno receptoru o
koncentracija ir 0., 5., 9. un 13. diena mekleSanas cikla, bet progesterona
receptoru koncentracija visaugstaka ir 0., 5. un 9. meklésanas cikla diena
(Martin et al., 2008). CD3" pozitiva ekspresija govju meklésanas cikla bitiski
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vairak ir stratum compactum slani. ST CD3" pozitiva ekspresija augstaka ir
meklgSanas cikla agrina un vidgja luteala fazg, bet mazak — folikularaja faze
(Ohta et al., 2013).

ImainhistokTmiskajos izmekl&jumos pozitivo struktiru (estrogé€no
receptoru o un progesterona receptoru) relativais daudzums vertets ar
puskvantitativo skaitiSanas metodi péc Pilmanes et al. (1998). Pozitivo
struktiiru intensitate noteikta, izmantojot $adu gradaciju: (-) nav pozitivo
struktiiru redzeslauka; (+) nedaudz pozitivas struktiiras redzeslauka; (++) vidgjs
daudzums pozitivo struktiru redzeslauka; (+++) daudz pozitivo struktiiru
redzeslauka; (++++) loti daudz pozitivo struktiiru redzeslauka (Pilmane et
al.,1998).

Datu statistiskaja apstradé puskvantitativaja metod€ iegiitic rezultati
apstradati ka ordinalas skalas dati. Kopa imiinhistoktmiskai izmekl&Sanai tika
sagatavoti un analiz€ti 56 audu preparati, 4 iegiitajos biopsijas paraugos nebija
pietieckosi materials, ko analiz&t.

CD3" pozitivo struktiiru intensitate noteikta, izmantojot Ohta et al.
(2013) ieteikto metodi - novértgja 200 reizu palielinajuma vismaz trijos
reprezentativos brivi izvélétos redzes laukos, kuru laukums bija 0.1 pm?
(saskaititi un izrekinats videjais CD3" pozitivo T $iinu skaits 0.1 um? laukuma).
Ja dzemdes glotadas paraugos vidgji konstatgja 0—29 limfocttu (difiizi dzemdes
glotadas stroma un dzemdes glotadas sedzosaja epitélija), tad to uzskatija par
normalu fiziologisku procesu, bet ja bija 30 un vairak limfocitu, tad tas tika
dévéts par iekaisumu.

EKONOMISKO IZMAKSU APREKINS

Piena razoSana un labi govju reprodukcijas raditaji ir vissvarigakie piena
lopkopiba, un tie ir svarigi ekonomiskas dzivotspgjas veicinataji (Mahnani et
al., 2021). Faktiskie ekonomiskie zaudéjumi (FEZ), izteikti naudas izteiksmé,
rodas dzivnieku saslim$anas, nobeig$anas, nokauSanas rezultata (Briveris,
1987), pazeminatas produktivitates un reprodukcijas rezultata (Briveris, 1987;
Mahnani et al., 2021), ka arT neiegtstot jaunpiedzimuSos (Bruveris, 1987).
Ekonomiskajos aprékinos vadijamies péc Briivera (1987) ieteiktajam formulam:

Faktiskos ekonomiskos zaud&jumus dzivnieku piespiedu likvidéSanas
gadijuma aprekinats pec formulas:

FEZ=A-Sv-C—N

A - piespiedu nokauto dzivnieku skaits;

Sv - viena dzivnieka vidgja dzivmasa, kg;

C - 1 kg dzivmasas iepirkuma cena, eiro;

N - naudas iep@mumi no realizétas produkcijas, eiro (Braveris, 1987).
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Faktiskos  ekonomiskos zaud&umus, samazinoties dzivnieku
produktivitatei p&c parslimoSanas, aprékina (produkcijas zaud&uma
koeficents):

FEZ =PIK - A -C

PZK - produkcijas zaud&jumu koeficents;
A - slimo dzivnieku skaits;
C - 1 kg dzivmasas iepirkuma cena, eiro (Braveris, 1987).

Faktiskie ekonomiskie zaudgjumi, salidzinot produktivitati slimajiem
un veselajiem dzivniekiem viena ganampulka

FEZ =(Py-P)-A-L-C

P, - veselo dzivnieku vidgja produktivitate diennakti, kg;

P, - slimo dzivnieku vidgja produktivitate diennakti slimosanas perioda, kg;
A - parslimojoso dzivnieku skaits;

L - slimo$anas dienu skaits;

C - 1 kg iepirkuma cena, eiro (Briveris, 1987).

Faktiskie ekonomiskie zaud&umi, neiegiistot jaundzimusSos govju
slimo§anas gadijumos:
FEZ=A"-V

A - nedzimus$o telu skaits;
V - viena jaundzimusa tela vértiba, eiro (Briiveris, 1987).

Piena skirnes govju jaundzimusa tela vértibu (TV) aprékina:

TV=361-C
3.61 - piena daudzums centneros (cnt), kas ekvivalents jaunpiedzimusa tela
nepiecieSamajam baribas daudzumam prieks ta attistibas;
C - 1 cnt piena ar bazes tauku saturu iepirkuma cenai, eiro (Briiveris, 1987).

Lai aprékinatu kopéjos ekonomiskos zaudé&jumus, tad Briveris (1987)
iesaka faktiskajam ekonomiskajam izmaksam klat pieskaittt vel veterinaras
izmaksas, ko sastada arstnieciskie pasakumi, atveseloSanas pasakumi un
profilaktiskie pasakumi.

DATU STATISKA APSTRADE

Datu statiskai apstradei tika lietota “MS Excel” apraksto$a statistika
(vidgjie raditaji un standartkluda). Neparametriska ANOVA metode Kraskela-
Vollisa tests tika izmantots, lai pétijuma govim analizétu kermena temperatiiru,
asinu morfologiskos raditajus 14., 22. un 28. diena PP, progesterona raditajus,
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dienu skaitu no atneSanas lidz pirmajai maksligas aps€klosanas (MA) reizei,
aps€klosanas indeksu, bezgrisnibas perioda ilgumu. Ja tests paradija bitiskas
atSkirtbas starp grupam, tad talak tika izmantots Manna-Vitnija tests, lai
konstatétu starp kuram grupam ir §1 biitiska atSkiriba.

P&cnacgju salidzinoSajam vert§jumam, atneSanas laika izverteSanai,
dzemdes involiicijas un konstateta Skidruma daudzumu taja novert€Sanai,
neaktivo olnicu procentuala skaita izvert€Sanai; mikroorganismu procentuala
skaita izvert€Sanai starp 2., 14. un 42. dienu PP; dzemdes iekaisuma un
subkliniska endometrita smaguma pakapes izvertésana, apsckloto govju
procentuala skaita un griisno govju procentuala skaita izverté$anai no pirmas
MA reizes, griisno govju procentualam izvért&jumam lidz 100 no 200 dienam
PP, izmantoja z-testu, lai salidzinatu 2 paraugu proporcijas.

Savukart t-Testu: 2 paraugkopam ar atskirigu izkliedi izmantoja:
grisnibas ilguma izverte€Sanai; cietstaves ilguma izverté$anai; vecuma un
laktacijas kartas skaitla izverté$anai un biokimisko, ka arT hematologisko
raditaju analizei 48 h PP.

Lai novértétu ASA arstéSanas ietekmi uz piena izslaukumu un SSS 30,
100 un 305 dienas PP, tika izmantota programmatira “Stata IC” 12.1
(“StataCorp LP”, 4905 Lakeway Drive, College Station TX77845, ASV, “Stata
IC” 12.1 versija “Windows”), lineara daudzfaktoru regresija (daudzfaktoru
analizes metode). Starpibas starp paSreiz€jiem un iepriek$gjiem izslaukumiem
un SSS 30, 100 un 305 dienas PP tika analizétas, izmantojot rangu zimju testu
paru salidzina$anai ar Vilkoksona Kritériju. Visi efekti tika korigéti, nemot
vera ganampulka ietekmi. AtSkiribas par butiskam tika uzskatitas, ja p<0.05
(Arhipova & Balina, 2003; Teibe, 2007; Krastin§ & Ciemina 2003),
(http://epitools.ausvet.com.au/content.php?page=StatisticsHome).

PETIJUMA REZULTATI UN DISKUSIJA

Govs dzemdes un olnicu rektalas un ultrasonografiskas izmeklésanas
rezultati

Visam pétijuma iesaistitajam govim rektali un ultrasonografiski veicam
dzemdes un olnicu izmeklé$anu. lzmeklgjot govju dzemdes ultrasonografiski
14.,22., 28. un 42. diena PP, paralgli govju dzemdes izméru samazinajumam ar1
Skidruma daudzums tajas samazinajas. Miisu petjjuma kontroles grupas govim
(1. govju grupai) pilniga dzemdes involiicija un dzemdes glotadas regeneracija
bija verojama 28.diena PP (rektali izmeklgjot, dzemde maza, un
ultrasonografiski dzemdes dobuma nav konstatétas nechogénas zonas). Turpret
govim ar ASA §ada aina pilniba bija vérojama tikai péc 42. dienas PP. Dazi
autori uzskata, ja dzemdg vairs nav vérojums $kidrums, tad dzemdes glotada ir
atjaunojusies, un vidgji tas notiek 31-36 dienas PP (Rao Chalapati & Rao
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Ramamohana, 1980; Prasad & Krishna, 2009), vai ari no 26 lidz 52 dienam PP
(Noakes et al., 2001; Drillich et al., 2005; LeBlanc, 2008).

Ir dazadi viedokli, kad atsakas olnicu cikliska aktivitate govim péc
atneSanas. Misu pétijuma olnicu cikliska aktivitate gan kontroles grupas govim,
gan govim ar ASA atsakas ap 18. un 22. dienu PP. Literatlira ir mingtas 17
dienas PP (Saiduddin et al., 1967); vai 30-33 dienas PP (Buch, Tyler & Casida,
1955; Morrow, Roberts, & McEntee, 1969) vai pat tikai ap 76. dienu PP
(Morrow, 1986; Elmetwally, 2018). Tucho un Ahmed (2017) norada, ka ASA
kavé normalu olnicu cikliskas aktivitates atsak$anos, kaut gan misu pétijjuma
§is apgalvojums neapstipringjas. Ari Bekana, Jonsson un Kindahl (1996; 1997)
savos pétijumos ir konstat&jusi, ka ASA un tam sekojosais endometrits nebija
par c€loni kavétai olnicu aktivitatei, kas sakrit ar miisu p&tjjumu.

Katra grupa dalai govju 8. un 21.diena pe&c dzemdibam injic€ja
sintetisko PGF,, — kloprostenolu (natrija sals veida) 500 pg/dzivniekam viena
injekcijas reizg, lai parbauditu, vai tas veicina labaku olnicu darbibu, dzemdes
involiiciju, samazina dzemdes iekaisuma iespgjamibu un uzlabo grisnibas
iestasanos. Starp govim, kuras 8. un 21. diena PP sanéma PFG,, injekciju, un
govim, kuram to nepielietoja, statistiski butiskas atSkiribas dzemdes lieluma
zina nenovéroja (p>0.05). Ari Hirsbrunner et al. (2006) apraksta, ka, injicgjot
PGF,, divas reizes, butiskas atSkiribas starp grupam, kam deva un nedeva
PGF,,, nenovéroja. Lai gan daZzi autori norada, ka lietojot PGF,, injekcijas péc
atneSanas agra PP perioda, tas uzlabo dzemdes miometrija kontrakcijas, un
dzemde straujak samazinas apjoma (Hirsbrunner, 2003; Melendez et al., 2004).
Szenci (2016) apraksta, ka in vitro pétjjumos konstatgja, ka ASA govju
placentomos tika sarazots mazak PGF,, un vairak prostaglandina E (PGE) neka
govim bez ASA. Lidz ar to, injicgjot PGF,, vienu stundu péc atneSanas un tad
12 h PP, varétu panakt, ka augla segas atdalas 1sa laika un uzlabo dabiskos
dzemdes aizsardzibas mehanismus. Villeneuve et al. (1988) norada, ka péc
PGF,, injekcijas olnicu cikliska aktivitate atsakas atrak. Sis apgalvojums miisu
petijuma neapstiprinajas — starp govim, kam bija un nebija injic€ts PGFy,
butiskas atskiribas nenovéroja.

Asinu morfologisko un biokimisko raditaju rezultati govim bez augla segu
aiztures un ar to

Asinu morfologiskos un biokimiskos raditajus salidzinajam starp govim,
kuram augla sega atdalijas 24 stundu laika p&c dzemdibam (kontroles grupa), un
govim ar augla segu aizturi. Hematologiskas analizes tika iegiitas otraja diena,
14., 24. un 28. diena PP, bet biokimiskas analizes — otraja diena PP. Asinu
morfologiskie raditaji govim bez un ar augla segu aizturi otraja diena péc
dzemdibam paraditi 3.tabula.
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3.tabula/Table 3

Hematologiskie raditaji govim bez un ar augla segu aizturi otraja diena péc

dzemdibam/

Blood morphological parameters in cows with and without retained fetal
membranes on the second day postpartum

Raditaji/ Kontroles Govis ar ASA/ Norma/
Parameters grupas govis/ Cows with Standard
Control group RFM
Leikoctti, (x 10°/L)/ 159" 10.76" 19t
White blood cells, (x 109“_) 13.94+1.59 9.09+0.76 4-12
Eritrociti, (x 10%g/L)/ - 1nl
Erythrocytes, (x 10129“_) 6.34+0.18 6.55+0.08 5-10
Hemoglobins, (x10g/L)/ 1 £022 1 401 151
Hemoglobin, (x100/L) 0.86 0. 0.68+0.13 8-15
Hemotokrits, ( x102L/L)/ 4 L 1
Hemotocrit (x10'2L/L) 30.88+0.57 30.83+0.39 24-46
Vidgjais eritrocitu izmérs (fl)/ 49.10+1.05 47084051 40-60*
Average erythrocyte size, (fl) ) ) ) )
Vidgjais hemoglobina saturs, (pg)/ 17262036 | 16.49+0.45 | 11-17"
Average hemoglobin content, (pg)
Vidgja hemoglobina
koncentracija, (x10g/L)/ 35.21+0.35 34.73+0.08 30-36"
Average hemoglobin content, (x10g/L)
Trombociti, (x10%/L)/ " * 361" onn2
Platelets, (x109/L) 231.88+19.37 | 302.52+3.61 100-800
Stabinkodolainie leikociti, (x 10%L)/ +£0.12 +0.14 _0.12t
Band neutrophils, (x 10%/L) 0.70+0. 0.680. 0-0.
Segmnetkodolainie leikociti, (x10 /L) 121.13" 035" 0.60-
Mature neutrophils, (x 10%/L) 78I£L13 3.65+0.35 4.00
Eozinofilie leikociti, (x 10°/L)/ 40.06" 001" 5 anl
Eosinophils, (x 10°/L) 0.31£0.06 0.14+0.01 0-2.40
Bazofilie leikociti, (x 10%/L)/ 1
- ! .16+0.02 .10+0.02 —0.2
Basophils, (x 10%/L) 0.16+0.0 0.10+0.0 0-0.20
Limfociti, (x 10%/L)/ N N 2.35-
Lymphocytes, (x 10%L) 4.35£047 3.76+0.27 7.50!
Monociti, (x 10%/L)/ . . 0.025-
Monocytes, (x 10°L) 1.52+0.21 0.8240.18 0.851
* p<0.05

! Kahn M.C. and Line S. (2005), The Merck Veterinary Manual, ninth edition., Merial & Co., INC.,
Whitehouse Station, NJ., USA, pp.2712
2 pPasquini P.C. and Pasquini S. (1996), Guide to Bovine Clinics, 3rd Edition, SUDZ publishing,

Pilot Point, Tx, USA, pp. 309

Analizéjot hematologiskos raditajus govim otraja diena péc dzemdibam,
redzam, ka kontroles grupas govim bija paaugstinats leikocitu skaits
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(13.94+1.59 (x10%L)) uz segmentkodolaino leikocitu rekina (7.81+1.13
(x10%/L)), bet govim ar ASA leikociti bija fiziologisko normu robezas —
9.09+0.76 (x10%L) (p<0.05). Ari monocitu skaits batiski parsniedza
fiziologiskas normas robezas kontroles grupas govim (1.52+ 0.21(x10%L)), un
bija batiski vairak neka govim ar ASA (0.82+0.18 (x10°/L)) (p<0.05).

Normalas dzemdibas dzivniekam izraisa stresu, ka rezultata leikocitu
skaits biitiski pieaug ar vieglu nobidi pa kreisi (Jain, 1986), kas ar1 apstiprinas
miisu petijuma kontroles grupas govim. Tomér govim ar ASA miisu p&tijuma
otraja diena PP konstat€jam, ka leikociti, eritrociti, hemoglobins un hemotokrits
bija fiziologisko normu robezas, kaut gan tie pie normalam dzemdibam ir
paaugstinati 12—24 h PP, un tad samazinas tuvako dienu laika (Jain, 1986). Jain
(1986). Stockham un Scott (2008) norada, ka paaugstinats stabinkodolaino
leikocttu skaits govim ar ASA ir atbildes reakcija uz akiitu iekaisumu. Kimura
et al. (2002), Beagley et al. (2010) atklaj, ka govim ar ASA neitrofilo leikocitu
darbiba jau pirms dzemdibam ir batiski zemaka neka govim bez ASA, un ta
ilgst 1-2 nedélas vl péc dzemdibam, kas miisu p&tijuma ari apstipringjas.

Cetrpadsmitaja diena péc atneSanas govju grupas saglabajas leikocitu
novirze pa kreisi, tatad paaugstinajas stabinkodolaino leikocTtu skaits, kam,
salidzinot ar otro p&cdzemdibu dienu, bija tendence samazinaties. Divdesmit
otraja diena péc dzemdibam govim saglabajas paaugstinats stabinkodolaino
leikocTtu skaits (novirze pa kreisi), turklat govim ar ASA tas bija batiski
augstaks (p<0.05). Ari 28. diena PP govju grupas bija v&l saglabajusies
leikocttu novirze pa kreisi, kaut gan minétie raditaji turpinaja normaliz&ties un
tuvojas fiziologiskas normas robezam.

Asinis biokimiskaja izmekléSana govim ar ASA noveroja butiski
augstaku kop€ja un tiesa bilirubina daudzumu salidzinajuma ar kontroles grupas
govim, kuram augla segas atdalijas 24 stundu laika (p<0.05) (4.tabula).

4 tabula/Table 4

Biokimiskie raditaji govim bez un ar augla segu aizturi
Biochemical parameters in cows without and with retention of fetal

membranes
Raditaji/ Kontroles grupas | Govis ar ASA/ Norma/
Parameters govis/ Control group | Cows with RFM Standard
Kopgjais bilirubins,
(umol/L)/ Total bilirubin, 4.77+0.34 6.1940.65 0.70-14.00*
(umol/L)
TieSais blllrul_)ms/ Direct 1244027 2264017 0-0.342
reacting
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4.tabulas nobeigums/End of Table 4

Raditaji/ Kontroles grupas  |Govis ar ASA/ Cows ST;;S;?'I 4
Parameters govis/ Control group with RFM
NetieSais bilirubins/ 3.54+0.36 4.06+0.45 0-8.552
Indirect reacting
Holesterins,
(mmol/L)/ 2.24+0.15 2.36+0.04 2.90-6.90°
Cholesterol,(mmol/L)
Kopgjais proteins, 1
(g/L)/ Protein total, 66.38+1.18 69.19+1.89 62-82
(g/L)
Albumins, (g/L)/ 29.70+0.25 28-39"
Albumin, (g/L) 29.43+0.65
Albumina/globulina
attiectba/ 0.780.02 0.84-0.947
Albumin/globulin 0.81+0.04
ratio
1
ASAT, (UIL) 118.9+£9.38 109.80+9.70 45-110
Ca, (mmol/L) 2.10+0.08 2.10+0.04 2.10-2.80"
P, (mmol/L) 1.70£0.16 1.60+0.18 1.40-2.50*
Glutationa peroksidaze,
(U/L)/ Glutathione 36270.06+2269.53 34447.57+3499.46
peroxidase, (U/L)

*
p<0.05
! Kahn M.C. and Line S. (2005), The Merck Veterinary Manual, ninth edition., Merial & Co., INC.,

Whitehouse Station, NJ., USA, pp.2712
2Pasquini P.C. and Pasquini S. (1996), Guide to Bovine Clinics, 3rd Edition, SUDZ publishing,
Pilot Point, Tx, USA, pp. 309
%Cozzi G., Ravarotto L., Gottardo F., Stefani A. L., Contiero B., Moro L., Brscic M. & Dalvit P.
(2011). Short communication: Reference values for blood parameters in Holstein dairy cows:
Effects of parity, stage of lactation, and season of production. J. Dairy Sci. 94, pp. 3895-3901

Tas var€tu liecinat par holeostatiskiem procesiem, kas norisinajas aknu $unas,
saistiba ar intrahepatiskiem zults nopliides traucg€jumiem, ko var&tu izraistt aknu
taukaina degeneracija. Ari holesterina Iimenis asinis pétjjuma govim bija zem
fiziologiskas normas, kas norada uz problemam aknas (iesp&jama aknu taukaina
degeneracija), kas  apstiprinas  Liepas  (2000)  pé&tjjumos. Zema
albumina/globulina attieciba govim ar ASA norada uz iekaisuma procesiem
organisma. Liepa (2000) norada, ka albumina/globulina attieciba var arl
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paaugstinaties dazas dienas pirms, ka arT dazas dienas pec atneSanas, jo iesaistas
jaunpiena veidoSanas procesa, bet var arl samazinaties pie aknu slimibam, un
akttiem iekaisumiem.

P&c dzemdibam noteiktas dienas (2., 4., 6., 14., 16., 18., 22., 24., 26.,
28., 30., 32. un 42. diena) bija nonemti asins paraugi, lai noteiktu progesterona
Itmeni asins seruma, kas talak sniedza informaciju par olnicu funkcionalo
stavokli. Miisu p&tijuma p&c atneSanas visas govju grupas P, Iimenis asinis saka
paaugstinaties ap 18. un 22. dienu (1.att.), kas norada, ka olnicas ovulacija ir
notikusi apméram 3 dienas ieprieks, ka to arT apraksta Kask et al. (1999).
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Dienas péc dzemdibam/Days postpartum

1.att. Kopejais progesterona Iimena vidéjo raditaju salidzinajums pétijjuma
ieklautajam govju grupam
Nepartraukta linija nozime, ka izmekl&jumi bija veikti katru otro dienu, bet partraukta linija nozimg,
ka starp izmekl&jumiem bija vairak ka 2 dienas. 1. govju grupa—kontroles grupas govis; 2. govju
grupa—govis ar ASA, Kur tas atdala un dzivniekus arstg; 3. govju grupa—govis ar ASA, kur tas
neatdala un dzivniekus arstg; 4. govju grupa—govis ar ASA, kur tas neatdala un dzivniekus nearsté
U

Fig. 1. Comparison of the mean progesterone levels for the study groups of
Cows
The solid line means that the checks were performed every other day, but the dashed line means that
there were more than 2 days between examinations. Group 1 — control group; group 2 — cows with
RFM, manually removed and 1U antibiotics; group 3 — cows with RFM, not removed and IU
antibiotics; group 4 — cows with RFM, not removed and not treated with intra uterine (1U)
antibiotics.

Kaut gan statistiski batiskas atSkiribas asins seruma P, limenim starp ASA

grupu govim pétijuma laika nebija v€rojamas (p>0.05), tom&r govim ar ASA P,

Iimenis asins seruma bija augstaks neka kontroles grupas govim, Ko savos

pétijumos pamata ari apstiprina Kaczmarowski et al. (2006) un Ali et al.

(2009). Ali et al. (2009) pielauj, ka palielinatais P, limenis govim ar ASA var

bt saistits ar placentas nesp&ju radit specifiskus steroidos enzimus, kas palidz
27



P, metabolisma un estrogéna veidoSana, kas savukart var izraisit imiinsupresivu
proteinu uzkrasanos dzemdes limena un veidot dzemdi jutigu pret infekcijam.

Dzemdes dobuma satura mikrobiologisko izmekléjumu vértéjums govim
bez augla segu aiztures un ar to

Dzemdes dobuma péc atneSanas var biit gan aerobas un anaerobas, gan
gram-pozitivas un gram-negativas bakterijas. Musu pétijuma otraja diena PP
98% gadijumos govim bija konstatéta dzemdes dobuma kontaminacija, bet
14. diena PP ta bija 91% gadfjumos. Tas sakrit ar De Boer et al. (2014)
pétijumiem, kur 90% gadijumu bija sastopama dazada veida mikroorganismu
kontaminacija dzemdes dobuma pirmajas divas nedg€las péc govju dzemdibam,
ko apraksta ari Knudsen et al. (2016). Knudsen et al. (2016) ari norada, ka 8
ned€lu laika pec dzemdibam dzemdes dobums, pateicoties dzemdes involucijai,
klaist atkal sterils. STtendence bija vérojama arf miisu p&tfjuma (2., 3. un 4.att).

B Govis ar augla segu aizturi, ko neatdala un nearsté
1U/Cows with RFM, not removed and not treated with
1U antibiotics

Klebsiella spp.

Lactobacillus casei O Govis ar augla segu aizturi, ko neatdala un arstg

1U/Cows with RFM, not removed and IU antibiotics
Staphylococcus spp.
B Govis ar ASA, ko atdala manuali un arsté IU/Cows
Corynebacterium spp. with RFM, manually removed and 1U antibiotics

Clostridium spp. B Kontroles grupa/Control group
Streptoccocus spp.

Escherichia coli

T T T T T T T T 1

0 2 4 6 8 10 12 14 16
Govju skaits/ Number of cows

2.att. Izolétie mikroorganismi govim no dzemdes dobuma 2.diena péc
dzemdibam
Fig. 2. Isolated microorganisms from the uterine cavity of cows on the 2nd
day PP

Promocijas darba pétijuma baktérijas bija gan ka monokultiiras, gan
jaukta tipa kultiiras veida, kur fakultativi anaerobie mikroorganismu parstavji
Escherichia coli, Streptococcus spp., Staphylococcus spp., aeroba baktérija
Corynebacterium spp. un obligati anaeroba baktérija Clostridium spp. bija
konstatétas gan kontroles grupas govim, gan govim ar ASA.
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B Govis ar augla segu aizturi, ko neatdala un
nearsté [U/Cows with RFM, not removed and
not treated with 1U antibiotics

O Govis ar augla segu aizturi, ko neatdala un
arsté [U/Cows with RFM, not removed and [U
antibiotics

B Govis ar ASA, ko atdala manuali un arsté

1U/Cows with RFM, manually removed and IU
antibiotics

B Kontroles grupa/Control group

Trueperella pyogenes
Brevibacillus brevis
Staphylococcus
Acinetobacter Iwoffii
Corynebacterium spp.
Clostridium spp.
Streptoccocus spp.

Escherichia coli
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Govju skaits/Number of cows

3.att. Izolétie mikroorganismi govim no dzemdes dobuma 14.diena péc
dzemdibam
Fig. 3. Isolated microorganisms from the uterine cavity of cows on the 14th
day PP

B Govis ar aug]a segu aizturi, ko neatdala
un nearsté [U/Cows with RFM, not
removed and not treated with 1U
antibiotics

. O Govis ar augla segu aizturi, ko neatdala

Stenotrophomonas maltophilia un arste IU/Cows with REM, not

removed and IU antibiotics

Staphylococcus spp.

Aerococcus urinae

Acinetobacter lwoffii
i B Govis ar ASA, ko atdala manuali un arsté
Corynebacterium spp. 1U/Cows with RFM, manually removed
and IU antibiotics

Clostridium spp.
B Kontroles grupa/Control group

Streptoccocus spp.

Escherichia coli

T T T T d

2 4 6 8 10 12 14 16

o

Govju skaits/Number of cows

4.att. Izolétie mikroorganismi govim no dzemdes dobuma 42.diena péc
dzemdibam
Fig. 4. Isolated microorganisms from the uterine cavity of cows on the 42nd
day PP

Japiezimg, ka visbiezak E.coli konstat&ja 2. grupas govim (kur aizturétas
augla segas atdalfja manuali un dzivniekus arst€ja IU), kuram bija injic@ts
PGF2a. Tapat 2. grupas govim 42. diena PP konstat§ja visvairak no visam
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govju grupam Streptococcus spp. un Clostridia spp. gadijumu skaitu. Literattra
mingts, ka vairakos pétijumos biezak satopamie mikroorganismi dzemdes
dobuma bija fakultativi anaerobie patogéni Escherichia coli, Trueperella
pyogenes, Streptococcus spp. (Bekana et al., 1994; Huszenicza et al., 1999;
Sheldon et al., 2006; Azawi, Rahawy & Hadad, 2008), Staphylococcus spp.,
aerobas bakterijas Bacillus spp. un Pseudomonas spp., ka ar obligati anaerobas
baktérijas Fusobacterium necrophorum, Prevotella spp., Bacteroides spp.
(Huszenicza et al., 1999; Sheldon & Dobson, 2004; Azawi, Rahawy & Hadad,
2008; Moore et al., 2019) un Clostridium spp. (Sheldon & Dobson, 2004).

Lielakajai dalai petijjuma govju péc dzemdibam gan kontroles grupa, gan
govim ar ASA, dzemdes iekaisumi neizveidojas. Foldi et al. (2006) sava raksta
apraksta, ka bakteriju klatbiitne PP govju dzemdg (bakterialais piesarnojums) ne
vienme@r izraisa dzemdes iekaisumus vai klmisku vispargju saslimsanu. Tas ir
atkarigs no dzivnieka imiinas sistémas. Dzemdes involiiciju var uzskatit par
“redzamo lidzsvaru”, kur fiziologiskie dzemdes pasaizsardzibas mehanismi spgj
neitralizet bakterialo piesarnojumu (Foldi et al., 2006).

60 | mKliniskais endometrits, atbilst vértgjumam 2/
Clinical endometritis; score 2

50 - mKliniskais endometrits, atbilst vértgjumam 3/
Clinical endometritis; score 3

40 | @ Metrits/ Metritis
30 -

20 - I

Procenti, %/ Percentage, %

1.govjugrupa/Cow 2.govjugrupa/Cow 3.govjugrupa/Cow 4.govjugrupa/ Cow
group 1 group 2 group 3 group 4

5.att. Dzemdes iekaisumi pétijuma iesaistitajam govim 14.diena péc
atnesanas
1. govju grupa—kontroles grupas govis; 2. govju grupa—govis ar ASA, kur tas atdala un dzivniekus
arstg; 3. govju grupa—govis ar ASA, kur tas neatdala un dzivniekus arstg; 4. govju grupa—govis ar
ASA, kur tas neatdala un dzivniekus nearsté IU.

Fig.5 Uterine inflammations of cows of study on day 14 after calving
Group 1 — control group; group 2 — cows with RFM, manually removed and 1U antibiotics; group 3
— cows with RFM, not removed and 1U antibiotics; group 4 — cows with RFM, not removed and not

treated with IU antibiotics.

Misu pétijuma metrits kontroles grupas govim bija konstatéts 13% gadijumos
(5.att), bet govim ar augla segu aizturi kopuma bija 14% gadijumos. Metrita
arstéSanai izmantojam penicilinu un ceftiofiiru saturosas antibiotikas. Savukart
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31 endometrits kontroles grupa bija konstatets 13% gadijumos un govim ar
ASA kopuma 29% gadijumos. Turpretim subkliniskais endometrits kontroles
grupas govim bija 33% gadijumos, bet govim ar ASA tas bija 42% gadijumos.
Govis ar ASA ir vairak paklautas metrita attistibas riskam 15-20% gadijumu
(Callahan, 1987; Konyves 2009; Dubuc, 2011; Gilbert, 2018) un endometrita
attistibas riskam 5-92% gadijumu (Borsberry & Dobson, 1989; Van Werven,
1992; Brooks, 2000; Potter et al., 2010; Sarder et al., 2010; Gilbert, 2018) neka
citas govis. Kad metrits ir diagnosticéts, tad vélams laicigi uzsakt sisteémisku
antibiotiku terapiju. Biezak izv€las penicilina vai ceftiofiira antibiotikas (Smith
et al., 1998) vai ari tetraciklinu saturosas antibiotikas (Schmitt et al., 2001),
kuras ievada muskuli vai zemada.

Veicot antimikrobialo rezistenci pétijuma iegltajiem paraugiem no
govju dzemdes dobuma, tika noskaidrotas antibiotikas, kuram bija optimala
iedarbiba, lai veiktu veiksmigu dzivnieku dzemdes dobuma (intra uterine (1U))
arst€Sanu. Tomer atbildes no laboratorijas par rezultatiem bija iesp&jams iegit
atrakais nepilnu divu ned€lu laika no parauga nodoSanas briza. Lidz ar to tika
pienemts 1€émums, ka IU terapijai izmantos neomicina sulfatu 350000 SV kopa
ar oksitetraciklina hidrohloridu 500 mg. Neliela koncentracija neomicinam ir
bakteriostatiska iedarbiba (trauc€ olbaltumvielu sintézi mikroorganismu $tnas),
lielas devas — baktericids efekts (boja baktériju S$inas citoplazmatiskas
membranas). Turpreti tetraciklini darbojas uz baktériju ribosomam, kur tie
inhibé olbaltumvielu sintézi. Tetraciklini vairak darbojas pret tiem
mikroorganismiem, kas atrodas vairoSanas fazé (Purvins, 1997). Kaut gan
neomicTnam vajadzg€ja darboties pret lielako dalu baktériju, ko bijam izolgjusi
petijuma laika, toméer ta nenotika. Antimikrobialas rezistences rezultati paradija,
ka tas bija jutigs pret E.coli, Staphylococcus spp., G grupas beta hemolitiskiem
streptokokiem, Corynebacterium spp., Klebsiella spp., Trueperella pyogenes,
bet pargjos gadijumos neefektivs. Turpreti tetraciklins bija jutigs vai dalgji
jutigs pret Clostridium spp., Staphylococcus spp., E.coli, Streptococcus spp.,
Klebsiella spp., Acinetobacter Iwoffii un Aerococcus urinae.

Histologiskie izmeklé$anas rezultati govim bez augla segu aiztures un ar to

Dzemdes glotadas paraugus ieguva 42. diena p&c dzemdibam ar merki
noskaidrot petjjuma iesaistito govju dzemdes glotadas stavokli. Dalai govju ap
42. dienu PP dzemdes glotada v&l nebija 100% atjaunojies. lekaisumu
gadijjumos un noteiktas mekleésanas cikla dienas (ko noteicam izmantojot
imunohistokimisko metodi) starp epitélija Stinam atradam daudz neitrofilos
leikocttus. Endometrija funkcionala slana kompaktaja karta (subepiteliali) starp
Sinam bija mononuklearas Stinas un neitrofilie leikociti, kas liecindja par
hroniska iekaisuma pazimém. Biopsijas paraugos, govim ar ASA un bez tas,
hronisko iekaisumu gadijumos tika konstatétas vienadas histologiskas atradnes
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dazada smaguma pakapé. Dzemdes hronisku iekaisumu raksturoja eozinofilo
leikocitu klatbtitne, biezas, sklerotiskas arteriolu sienas, saistaudu Stnu
savie$anas un limfocitaro folikulu izveidoSanas. Konstatgjam ari lielperéklainus
hroniskus iekaisumus dzemdes stroma ar tas fibrozo un asinsvadu savairosanos.
Lielperéklainie hroniskie iekaisuma infiltrati parsvara sastavéja no limfocitiem
un plazmocitiem ar eozinofilo leikocitu klatbiitni glotada. Bija v@rojama ari
peréklveida limfocttu infiltracija. Dziedzeru glotadu izklaja cilindriskais
epitelijs. To limena atradam deskvamétu epit€liju un dazas iekaisuma Stnas.
Veidojas it ka hiperplazétas dziedzeru grupas fibrozéta stroma ar hroniska
iekaisuma $tnu grupinam. Dazreiz histologiskajos paraugos tika konstatéti ari
hemosiderina ieslegumi. Uz robezas ar dziedzeriem atradam dazus limfatiskus
folikulu mononuklearu $tnu sakopojumus. Limfatiskiem folikuliem iezimgjas
pat vairoSanas centrs. Visas §Is hroniska iekaisuma izmainas dzemdes glotada
savos pétfjumos ir konstat&jusi ar1 Pascottini un Opsomer (2016), ka arT Rhyaf
(2010).

Vidgji seSas ned€las pec dzemdibam, starp 34. un 47. dienu PP, dzemde
var attistities subkliniskais endometrits (Thatcher et al., 2006) un, ka atzimé
Opsomer (2015), subkliniska endometrita gadijuma neatrod endometritam
raksturigas kliniskas pazimes (purulenti vai mukopurulenti izdalfjumi).
Pascottini et al. (2016) pieradija, ka liclaka iesp&a un precizak noteikt
subklinisko endometritu ir tad, ja veic dzemdes glotadas histologiskos
izmeklgjumus. Ta ir jutigdka metode neka in vivo vai ex vivo citologija.
Biopsijas paraugos visam misu pétjjuma govim ar hronisko iekaisumu tika
konstat&tas vienadas histologiskas atradnes, bet dazada smaguma pakapée: viegls
un vidgji smags iekaisums. Sie iekaisumi bija subkliniskie endometriti. Par
subklinisko endometritu uzskatijam, ja kliniski nebija verojamas dzemdes
iekaisuma pazimes, bet histologiski dzemdes subepiteliala slani bija hroniska
iekaisuma infiltrati — limfociti un limfocitarie sakopojumi, makrofagi,
plazmociti, eozinofilie leikociti, atseviski apaligi limfatiskie folikuli.
Subepiteliala slani un stroma bija redzami ari hemosiderina ieslégumi.

[zmeklgjumi paradija, ka 40% otras, 40% ceturtas un 47% tre$as grupas
govju endometrija histologiska aina atbilda subkliniskam endometritam, ko
varam redzgt 6.attela.
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6.att. Govju dzemdes iekaisumi 42.diena péc atnesanas
1. govju grupa—kontroles grupas govis; 2. govju grupa—govis ar ASA, kur tas atdala un dzivniekus
arsté; 3. govju grupa—govis ar ASA, kur tas neatdala un dzivniekus arstg; 4. govju grupa—govis ar
ASA, kur tas neatdala un dzivniekus nearste U.

Fig.6. Inflammation of the uterus in the cows on the 42nd day after calving

Group 1 — control group; group 2 — cows with RFM, manually removed and U antibiotics; group 3

— cows with RFM, not removed and IU antibiotics; group 4 — cows with RFM, not removed and not
treated with IU antibiotics.

Histologiskas endometrija izmainas kontroles grupas govim novéroja 33%
gadijumu, kas butiski at$kiras no ASA pétijuma govju grupu rezultatiem
(p<0.05). Subkliniskajam endometritam raksturigs ir tas, ka samazinas
griisnibas iestaSanas, pagarinas dienu skaits lidz pirmajai aps€klo$anas reizei un
pagarinas bezgriisnibas periods (Dubuc, 2011; Pascottini et al., 2016).

Imiinhistologiskie rezultati govim bez augla segu aiztures un ar to

Dzemde ir merkorgans olnicu steroidiem hormoniem. Ar
iminhistokimisko metodi dzemdes endometrija noteicam estrogénos receptorus
alfa, progesterona receptorus un CD3" receptorus uz T limfocitu virsmas
42. diena PP. Katrs no Siem receptoriem noradija, kura meklésanas cikla fazg
pétijuma dzivnieks atradas (folikulara vai lutedla fazg). ST informacija bija
svariga ari, lai precizi var€tu interpretét histologiskos izmekl&jumus, jo
meklesanas cikla noteiktos laikos dzemdes endometrija pastiprinati infiltréjas
polimorfonuklearas $tinas.

Progesterona receptoru (PR), estrogéna receptoru (ER) alfa pozitiva
ekspresija dzemdes glotadas sedzosa epitlija Stnu kodolos, dziedzeru epiteliju
Stinu kodolos un stromas §linds, izvertgjot pec semikvantitativas metodes, bija
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sastopama no ‘atseviskam’ Iidz ‘loti daudz’ pétfjjuma govim. ER o un PR
koncentracija dzemdes stroma visaugstaka ir estrus cikla laika (0. un 5. diena)
un zemaka — lutealas fazes laika. Turpreti dzemdes dziedzeru epitélija
visaugstaka ER o koncentracija ir 0., 5., 9. un 13. diena meklesanas cikla laika,
bet PR koncentracija visaugstaka ir 0., 5. un 9. diena (Martin et al., 2008).
Turprettim CD3" pozitiva ekspresija govju meklésanas cikla biitiski vairak ir
stratum compactum slani. ST CD3" pozitiva ekspresija augstaka ir mekl&sanas
cikla agrina un vidgja luteala fazg, bet mazak — folikularaja faze (Ohta et al.,
2013), kas ar apstiprinajas miisu p&tijuma. Tomgr izvértgjot pec CD3" pozitivas
ekspresijas, 47% govim, kuram aizturétas augla segas neatdala un dzivniekus
arsté IU, tika konstatéta §T CD3" pozitiva ekspresija limfocitaro sakopojumu
veida vai ari bija vidgji vairak ka 30 limfociti uz 0.1 pm? laukuma, kas noradija
uz subklinisko endometritu. Turpretim pargjas govju grupas ar ASA, CD3"
pozitiva ekspresija, kas noradija uz subkliisko endometritu, bija mazak (40%
gadijumos).

Augla segu aiztures arstéSanas metoZu ietekme uz turpmako laktaciju

Analiz€jot ASA arst€Sanas dazado metozu ietekmi uz turpmako
laktaciju, izmantojot izslaukta piena daudzumu un SSS taja, pirmajas 30 dienas
PP bitisku atskiribu starp pétamam govju grupam nenovéroja, ko sava pétijuma
apstipringja ari Drillich et al.( 2007), tomér ekonomiskaja zina bija vérojami
lieli zaud&jumi, kas redzami 5. tabula.

Pétjjuma laika ganampulkos vidgji, lai sarazotu 1 kilogramu piena,
razoSanas izmaksas bija 0.24 eiro, bet piena iepirkuma cena vid&ji bija 0.27
eiro. L1dz ar to par katru neiegiito piena kilogramu kopgjais zaud&jums bija 0.51
eiro. Salidzinot katras vairakreiz dzemd&jusas govs tagadgjo laktaciju ar
ieprieksgjo laktaciju, un salidzinot ASA govju grupas ar kontroles grupu
(1. grupa), visvairak neiegiitais piens bija 2. govju grupa, kur augla segas atdala
manuali un dzivniekus arsté U (attiecigi 112.91+£91.86 kg) (5.tabula).

Bet pirmajas 100 dienas PP, salidzinot katras vairakreiz dzemdgjusas
govs tagadgjo laktaciju ar ieprieks§€jo laktaciju, un salidzinot ASA govju grupas
ar kontroles grupu (1. grupu), visvairak neiegitais piens bija no 2. grupas govim
(attiecigi  372.98+255.81kg), ka arT no 4. grupas govim (attiecigi
239.75+271.86 kg). Turpreti 3. govju grupa §1 tendence bija vaji izteikta.
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5.tabula/Table 5

Neiegiitais piens un ekonomiskie zaudéjumi no govim ar ASA attieciba pret
kontroles grupu pirmajas 30 dienas PP/
Milk yield decrease and economic losses in cows with retained fetal
membranes during the first 30 days PP
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1. aruna/ Group 1 Kontrole*/ Kontrole*/ Kontrole*/ Kontrole*/
9 p(n =9) P Reference Reference Reference Reference
category category category category
2 gzﬁpjllg)m“p 2| 11201 1467.83 57.58 74859
3 gr”?:’fsr)o“p 3| so74 477.92 30.46 243.74
4 g”zﬁazl fzr)(’“p 4 68.73 824.76 35.05 420.63

* References kategorija
1. govju grupa—kontroles grupas govis; 2. govju grupa—govis ar ASA, kur tas atdala un dzivniekus
arste; 3. govju grupa—govis ar ASA, kur tas neatdala un dzivniekus arstg; 4. govju grupa—govis ar
ASA, kur tas neatdala un dzivniekus nearsté IU.
Group 1 — control group; group 2 — cows with RFM, manually removed and IU antibiotics; group 3
— cows with RFM, not removed and 1U antibiotics, group 4 — cows with RFM, not removed and not
treated with 1U antibiotics.

Dazi autori norada, ka piena izslaukums turpmakaja laktacija govim ar
ASA ir butiski zemaks neka veselajam govim (Hossein-Zadeh & Ardalan,
2011; Islam et al., 2012; Tucho & Ahmed, 2017). Tomér Van Werven et al.
(1992) norada, ka tikai vairakkart dzemdgjusam govim ASA biitiski samazinaja
piena izslaukumu laktacija. Turpretim Goshen un Shpigel (2006) savos
pétijumos konstatgja, ka gan pirmpieném, gan vairakkart dzemdgjusam govim,
kam bija ASA, standartlaktacija pienu sarazoja par 300-500 kg mazak neka
pargjie ganampulka dzivnieki. Vislielakie piena zaud&umi govim ar ASA ir
pirmajas 4 nedelas PP (Lucey et al., 1986)
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Augla segu aiztures arstéSanas metoZu ietekme uz reprodukcijas
raditajiem govim

Izvertgjot reprodukcijas raditajus kopuma, iegiitie rezultati nebija viennozimigi.
Reprodukcijas rezultati ir paraditi 6.tabula
6.tabula/Table 6

Reprodukcijas raditaji govim bez un ar augla segu aizturi/
Reproductive parameters in cows without and with retention of fetal

membranes
Reprodukciju . . . .
raksturF())j0§ie lelumi/ | 19OV 2. govju 3. govju 4. govju
Reproductive grupa/ grupa/ grupa/ grupa/
Group 1 Group 2 Group 3 Group 4

parameters

1. MA* reize péc

atneSanas (dienas)/ 83+9.5 94+12.9 120+15.2 104+9.1

Days open to the first
service (days)

Apseklotas govis Iidz
100 dienam PP, % / 7378 64°P 43P 318¢

Inseminated cows up
to 100 days PP,%

Govju apséklosanas
indekss/Services per | 3.63+0.56 | 1.75+0.37 | 2.25+0.52 2.40+0.58
pregnancy
Griisno govju % no
1.MA* reizes, % / 1378 297 21° 38BC
First service
conception, %

Griisno govju % lidz

150 dienam PP, % / 33 437 207 38

Pregnant cows up to
150 days PP, %

Griisno govju % lidz

200 dienam PP, % / 47 50 43 46

Pregnant cows up to
200 days PP, %

Govju bezgriisnibas
periods (dienas)/
Days open (days)

166+24.38 126+18.08 148+19.05 160+25.03
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6.tabulas nobeigums/End of Table 6

Reprodukciju . . . .
raksturojosic lielumi/ |  -9°V1Y 2.govju 3. govju 4. govju
Reproductive grupa/ grupa/ grupa/ grupa/
parameters Group 1 Group 2 Group 3 Group 4
Izbrakétas govis, 2778 477 ¢ 478P 33¢P
% / Culled cows, %

ABCD p<0.05
*MA - maksliga apseklosana
1. govju grupa—kontroles grupas govis; 2. govju grupa—govis ar ASA, kur tas atdala un dzivniekus
arsté; 3. govju grupa—govis ar ASA, kur tas neatdala un dzivniekus arste; 4. govju grupa—govis ar
ASA, kur tas neatdala un dzivniekus nearsté IU.
Group 1 — control group; group 2 — cows with RFM, manually removed and IU antibiotics; group 3
— cows with RFM, not removed and IU antibiotics, group 4 — cows with RFM, not removed and not
treated with 1U antibiotics.

Lai gan no atne$anas lidz pirmajai maksligas apséklosanas (MA) reizei
starp 1. govju grupu (kontroles) un govim ar ASA bija vérojamas atskiribas,
tomér tas nebija bitiskas (p>0.05). Patel et al. (2016) apraksta, ka manuali
atdalot aizturetas augla segas, pagarinas laiks pa 20 dienam no atneSanas lidz
pirmajai meklé$anas reizei, ja salidzina ar citam arst€Sanas metodém. Tadel, ka
atdalot augla segas manuali, rodas nelieli bojajumi dzemdes glotada, kas
savukart samazina fagocitates aktivitati un neitrofilo leikocitu skaitu asinis, lidz
ar to samazinot lokalo un vispargjo rezistenci pret infekcijam. Izvertgjot misu
pétijuma PGF,, ietekmi uz dienu skaitu no atneSanas lidz 1.MA reizei, dienu
skaits samazinajas visas pétamo govju grupas. Tomér bitiska ietekme tam
nebija (p>0.05). Lidz 100 dienam PP maksligi bija aps€klotas 73% kontroles
grupas un 64% otras grupas govju, kas bitiski atSkiras (p<0.05) no 3. un
4. grupas govju raditajiem (attiecigi 43% un 31%) (skatit 6.tabulu). Izvertgjot
PGF,, ietekmi uz maksligi aps€kloto govju skaitu Iidz 100 dienam PP, butiski
labaki rezultati bija 4.grupas govim, kur ASA neatdalija un dzivniekus nearsteja
IU (attiecigi govim ar PGF,, injekciju maksligi aps€klotas Iidz 100 dienam PP
bija 50% dzivnieku, bet bez PGF,, injekcijas - 14%) (p<0.05). Turpreti pargjas
govju grupas rezultati bija sliktaki govim, kas sanéma PGF,, injekciju.

Vertgjot govju apseklosanas reizu skaitu, 11dz iestajas grisniba, jeb
apséklosanas indeksu, optimals rezultats bija verojams tikai 2. grupas govim
(attiecigi 1.75+0.37 reizes). Kaut gan Rokde et al. (2017) norada, ka
aps€kloSanas indekss ir biitiski lielaks govim ar ASA neka kontroles grupas
govim (attiecigi 2.39+0.14 pret 1.33+0.07). Lidzigi arT Hossain et al. (2015)
apraksta, ka govim ar ASA aps€klosanas indekss — 2.89+0.78 reizes. Izvertgjot
misu pétijuma grisno govju procentu no pirmas apséklo$anas reizes,
salidzinosi labaki raditaji bija 4. grupas govim (38%), kaut gan bezgrisnibas
periods bija viens no garakajiem (160+25.03 dienas).
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Visaugstakais griisno govju procents lidz 150 dienam PP vérojams
otraja grupa — 43%. Otrs augstakais rezultats bija 4. grupas govim (38%).
Biitiskas atSkiribas bija vérojamas tikai starp 2. un 3. grupas govim (43% pret
29%) (p<0.05). Izvertgjot PGF,, ietekmi uz govju grasnibu Iidz 150 dienam PP,
butiski labaki rezultati bija 4.grupas govim, kur ASA neatdalija un dzivniekus
nearstgja IU (attiecigi govim ar PGF,, injekciju griisniba lidz 150 dienam PP
bija iestajusies 67% dzivniekiem, bet bez PGF,, injekcijas - 11%) (p<0.05).
Pirmas un tre$as grupas govim, kas bija sanémusas PGF,, injekciju, griisnibas
rezultati lidz 150 dienam PP bija butiski sliktaki (attiecigi 1.grupas govim 25%
ar PGF,, injekciju un 43% govim bez PGF,, injekcijas (p<0.05), bet 3.grupas
govim 20% ar PGF,, injekciju un 40% govim bez PGF,, injekcijas (p<0.05)).
Visam pétijuma iesaistitajam govim grusniba 1idz 200 dienam PP bija 40-50%
robezas, un nebija bitiskas atSkiribas starp govim, kuras bija vai nebija
sanémusas PGF,, injekcijas.

Izvertgjot bezgrisnibas periodu Visisakais bezgriisnibas periods no govju
grupam ar ASA bija 2. grupas govim (126+18.08 dienas), visgarakais —
4. grupas govim (160+25.03 dienas) (p>0.05). Hossain et al. (2015) apraksta, ka
govim ar ASA bezgrisnibas periods ir 108.45+9.34 dienas. Djuricic et al.
(2011) Konstatéja, ka manuali atdalot aizturétas augla segas, pagarinas
bezgriisnibas periods. [zvertgjot PGF,, ietekmi uz bezgriisnibas periodu, jamin,
ka, pielietojot PGF,,, rezultati misu pétijuma visas grupas bija sliktaki, iznemot
4. govju grupu.

Vertgjot govju reprodukciju, svarigi ir ari zinat no ganampulka izbrakéto
govju skaitu un iemeslus. Dazadu iemeslu d&|] (neaugliba, anestrus, smagi
mastiti, norauts pupa gals, glumenieka dislokacija, aklas zarnas dilatacija, nagu
problémas (klibumi), aknu taukaina degeneracija) kopa no 60 govim 23 eso$aja
laktacija tika izbraketas. Kontroles grupa izbrak&ja 4 govis (27%, govju vidgjais
vecums bija 3.25+0.48 gadi un 2.25+0.48 laktacijas), otraja un tre$aja grupa pa
7 govim (47%), bet ceturtaja govju grupa tas bija 5 govis (33%). ASA grupas
govju vidgjais vecums bija 3.94+0.45 gadi un 2.89+0.44 laktacijas. Otraja un
tresaja govju grupa bija bitiski vairak izbrakétas govis neka kontroles (1.grupa)
un ceturtaja govju grupa (p<0.05). Dubuc et al. (2011) sava parskata norada, ka
dazam dzemdes slimibam ir palielinats risks dzivnieku brakésanai, pieméram,
metrita un ASA gadijuma, kad risks pastav agra laktacijas faze (30 dienas PP)
vai vélina laktacijas faze (ap 300. dienu PP). Beagley et al. (2010) norada, ka ne
tikai dzemdes slimibas varétu but dzivnieku brakésanas iemesls ASA gadijuma,
bet tas var bt arT citas pecatneSanas slimibas d&l, kas kombingjas kopa ar ASA.

Ekonomiskas izmaksas dazadam augla segu aiztures arstéeSanas metodém

Augla segu aizture rada ekonomiskos zaud€jumus saimniecibam gan
neieglita piena veida, gan samazinatas, sliktas reprodukcijas veida un Iidz ar to
netiek ieglits viens pe&cnacgjs gada, gan dazadu citu slimibu veida, kuras
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izveidojas ASA rezultata. Par to, ka var€tu biit augla segu aizture liecina vairaki
faktori dzivniekam pirms un péc dzemdibam. Piem@ram, govju griisnibas
ilgums. Govju griisnibas ilgums var ietekmét dzivnieka turpmako laktaciju un
reprodukcijas raditajus. Ta pagarinasanas vai saisinaSanas rezultata var
izveidoties augla segu aizture (Han & Kim, 2005; Shenavai et al., 2010;
Hossein-Zadeh & Ardalan, 2011; Hossain et al., 2015). Muasu pétijuma
kontroles grupas govim griisnibas ilgums bija 281.40+1.37 dienas, kas ieklavas
fiziologisko normu robezas, bet govim ar ASA tas bija batiski Tsaks
(273.18+1.03 dienas) (p<0.05).

Govju cietstaves ilgums var ietekmé&t dzivnieka p&catnesanas periodu.
Watters (2008) ar savu zinatnieku grupu norada, ka saisinats cietstaves laiks var
but ka c€lonis augla segu aizturei. Lai to noskaidrotu, tad p&tijuma iesaistitajiem
dzivniekiem (vairakreiz dzemd&u$am govim (n=42)) apliikojam cietstaves
perioda (CP) ilgumu post factum. Ta ka telém (n=18) nav cietstaves perioda, tas
aprekinos netika ieklautas. Kontroles grupas govim, kur auglu segas atdalijas
24 h PP, vidgjais CP ilgums bija 66+4.8 dienas (57-101 dienas). Turpreti govim
ar ASA vidgjais CP ilgums kopuma bija 58+3.7 dienas. To iedalijam: saisinata
(CP) — vidgji tas bija 30+5.2 dienas (446 dienas); tradicionala CP — vidgji tas
bija 63+1.6 dienas (47-70 dienas); pagarinata CP — vidgji tas bija 79+4.5 dienas
(71-108 dienas). Procentuali govim ar ASA saisinatais un pagarinatais CP bija
54% gadijumos, bet tradicionalais - 46% gadijumos. Statistiski bitisku atskiribu
starp CP ilgumu nebija, tomeér ASA biezak veidojas péc saisinata vai pagarinata
cietstaves perioda (p>0.05). Curtis et al. (1985) un Santschi et al. (2011) savos
pétijumos ir atklajusi, ka vecakam govim saisinata cietstaves perioda ietekmé
rodas ASA. Kaut gan Coppock et al. (1974) nesaskata saistibu starp cietstaves
perioda ilgumu un ASA, tomér tas bija jau vairak neka pirms 30 gadiem, un
tobrid govis bija mazrazigas (Watters et al., 2008).

Ka celonis ASA var bt arT p&cnacgju dzimums, skaits un vai tie
piedzimusi dzivi vai miruSi. Miisu pétijuma kontroles grupas govim skaitliski
vairak bija telites — 9 (56%), mazak bullisi — 5 (31%) un viena gadijuma — dvini
(13%). Turpreti govju grupas ar ASA vairak bija dzimusi bullisi — 23 (40%)
(p>0.05) un butiski mazak telites — 14 (25%) (p<0.05), ka arT statistiski batiski
vairak bija dvinu — 8 (28%) un nedzivi dzimus$o telu — 4 (7%) (p<0.05). To ar1
apstiprina citi autoru pétijumi, kur minéts, ka ASA biezak rodas péc dvinu,
bullisu, nedzivi dzimusu telu piedzimSanas apgrutinatas dzemdibas (LeBlanc,
2007; Gaafar et al., 2010; Hossein-Zadeh & Ardalan, 2011; Islam et al., 2012;
Tucho & Ahmed, 2017).

A1 govju vecums un laktacijas skaitlis var but ka iemesls ASA. Miisu
pétijuma kontroles grupas govju vidgjais vecums bija 3.33+0.35 gadi, bet govim
ar ASA — 4.10+0.27 gadi (p>0.05). Vidgjais laktacijas kartas skaitlis, kontroles
grupas govim bija 2.13£0.32, govim ar ASA — 2.91+0.26 laktacijas (p>0.05).
A1 citu autoru pétijumi apstiprina, ka ASA vairak ir novérota vecakam govim
ar lielaku laktacijas skaitli, it sevi$ki karstas vasaras (Curtis et al.,1985;
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Shenavai et al., 2010; Hossein-Zadeh & Ardalan, 2011; Hossain et al., 2015;
Tucho & Ahmed, 2017). To apstiprina vél arT citi autori, ka, palielinoties govju
vecumam un laktaciju skaitam, procentuali palielinas govju skaits ar ASA
(Saloniemi et al., 1986; Stevenson & Call, 1988; Sarder et al., 2010; Gaafar et
al., 2010; Azad, 2010; Islam et al., 2012; Sharma et al., 2017). Tomér vairaki
autori norada, ka ne tikai govju vecums ictekmé ASA veidoSanos, bet ari
gadalaiks, kad dzivnieki atnesas (Deyab, 2000; Gabr et al., 2005; Gaafar et al.,
2010; Hossain et al., 2015; Sharma et al., 2017). Misu pétijuma batiski vairak
ASA izveidojas tam govim, kas dzemdgja vasara un rudeni (attiecigi 42% un
29%) neka ziema un pavasari (attiecigi 16% un 13%) (p<0.05). Ari Deyab
(2000), Gabr et al. (2005), Gaafar et al. (2010), Hossain et al. (2015), Sharma et
al. (2017) savos pétijumos ir atklajusi, ka ASA biezak rodas, ja govis dzemde
pavasari un vasara, kas dal€ji saskan ar miisu p&tfjumu.

Izvertgjot ekonomiskos raditajus, rezultati nav viennozimigi (skatit
7.tabula). Lai varétu aprékinat un pieradit, kura no ASA arstéSanas metodém
miisu petijuma ir radijusi mazakus ekonomiskos zaud€jums, tad izmantojam
formulas, kas aprekina faktiskos ekonomiskos zaudgjumus (FEZ).

7.tabula/Table 7

Faktiskie ekonomiskie zaudéjumi govim ar ASA/
Actual economic losses for cows with RFM

Analiz&jamie raditaji/ 2.govju grupa/ | 3.govju grupa/ | 4.govju grupa/
Indicators to be analyzed Group 2 Group 3 Group 4
FEZ, piespiedu likvidéSanas
gadijuma, eiro/ Actual economic 280 280 200
losses in case of compulsory
culling, euro

FEZ, salidzinot produktivitates
zaudgjumu slimajiem attieciba
pret veselajiem dzivniekiem
ganampulka, eiro/ Actual
economic losses comparing the 2282.63 99.64 1344.87
loss of productivity for cows with
RFM and without it, euro

FEZ, neiegtistot gada laika p&c
dzemdibam jaunpiedzimusos,
eiro/ Actual economic losses
without obtaining a newborn
within one year after delivery,
euro

877.23 712.06 877.23
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7.tabulas nobeigums/End of Table 7

Analiz&jamie raditaji/ 2.govju grupa/ | 3.govju grupa/ | 4.govju grupa/
Indicators to be analyzed Group 2 Group 3 Group 4
Veterinaras izmaksas/ 500 300 450
Veterinary costs
Kopgjie zaudgjumi, eiro/
Total losses, euro 3939.86 1391.70 2872.10

1. govju grupa—kontroles grupas govis; 2. govju grupa—govis ar ASA, kur tas atdala un dzivniekus
arsté; 3. govju grupa—govis ar ASA, kur tas neatdala un dzivniekus arstg; 4. govju grupa—govis ar
ASA, kur tas neatdala un dzivniekus nearste U.

Group 1 — control group; group 2 — cows RFM, which were manually removed and treated 1U;
group 3 — cows with RFM, which were not removed and treated 1U; group 4 — cows with RFM,
which were not removed and not treated 1U.

Faktiskie ekonomiskie zaudg&jumi piespiedu dzivnieku likvidacijas gadijuma
mazak bija govju grupa, kur aizturétas augla segas neatdalija un dzivniekus
nearst&ja IU, jo likvideto dzivnieku skaits $aja grupa bija mazaks neka parejas
divas grupas ar ASA. Tomér zemaki FEZ par neiegiito pienu jeb zaud&to
produktivitati un gada laika neiegiitiem jaundzimuSajiem bija govim, kur
aizturetas augla segas neatdalija, bet IU lietoja antibakterialos bolus (attiecigi
99.64 eiro un 712.06 eiro). Turpretim, govim, kuram aizturétas augla segas
atdalija manuali un arst&ja IU, FEZ par zaud&to produktivitati bija visaugstakie
(attiecigi 2282.63 eiro).

Veterinaras izmaksas, ko sastadija izlietotie medikamenti, ko izmantoja
pic ASA arstéSanas, veterinararsta darbs, stradnieka darbs, kas katru dienu
mérfja dzivniekiem temperatiiru un novéroja tos, citu slimibu arst€sana, kas
radas ASA rezultata (metriti, endometriti), profilaktiskie pasakumi, lai izvairitos
no dazadam vielmainas slimibam, kas var rasties ASA rezultata. Sie visi
izdevumi veidoja veterinaras izmaksas un viszemakas §is izmaksas bija tresas
grupas govim, kur aizturétas augla segas neatdalija un dzivniekus arstgja [U.

Izvertgjot kopuma visus ekonomiskos zaud&umus, viszemakie tie bija
tresas grupas govim, kur aizturétas augla segas neatdalija un dzivniekus arstgja
IU (attiecigi 1391.70 eiro), bet visvairak ekonomiskie zaud&umi bija otras
grupas govim, kur aizturétas augla segas atdalija manuali un dzivniekus arst&ja
1U (attiecigi 3939.86 eiro).

Apréekinot faktiskos ekonomiskos zaud€jumus, vadijamies p&c Briivera
(1987) ieteiktajam vadlinijam veterinara darba ekonomikas zinatng
izstradatajam formulam, kur uzmaniba tika pievérsta So FEZ - dzivniekus
izbrakgjot, zaudetaja produkcija, neiegiitos jaundzimuSos telos gada laika un
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veterinarajas izmaksas. Turpretim, Mahnani et al. (2021) piedava citu formulu
ka varetu aprekinat ekonomiskas ASA izmaksas (eiro/laktacija) = % izmaksas
no samazinatas piena razoSanas (neiegiitais piens) + izmaksas, kas saistas ar
piena ierobezojumu lietot to cilvéka uztura (piens jaiznicina), kamer norit ASA
arst€Sanas process + aizstaSanas izmaksas (priek$laiciga dzivnieka nokauSana) +
samazinatas auglibas rezultata radusas izmaksas + arstéSanas un medikamentu
izmaksas + darbinieku izmaksas.

Svaigpiena iepirkuma cena Latvija nav patstavigas. Tas var svarstities
lidz pat 23%. P&tijuma laika no 2007.gada Iidz 2009.gada janvarim svaigpiena
iepirkuma cenas svarstijas no 0.24 - 0.34 eiro/kg, vidgji ta bija 27.00 eiro/kg.
Razo$anas izmaksas uz pétfjuma laiku ganampulkos bija 0.24 eiro/kg sarazota
piena. Sobrid Latvija svaigpiena iepirkuma cena svarstas no 0.34 - 0.36 eiro/kg
(LDC datu baze, registri). RazoSanas izmaksas, ko sastada mainigas un
patstavigas izmaksas, Sobrid lielajam piena lopkopibas fermam Latvija ir no
0.26 - 0.30 eiro/kg sarazota piena (Latvijas lauku konsultaciju un izglitibas
centra apkopotie dati). Lai gan razoSanas cenas un piena iepirkuma cenas ir
paaugstinajusas par paris centiem, tomér iegiitic dati misu pétjuma ir
miisdienigi un nav novecojusi.

SECINAJUMI

1. Neatkarigi no izvélétas augla segu aiztures arsté$anas metodes, govim ar
augla segu aizturi pilniga dzemdes involiicija p&c dzemdibam bija notikusi
par 14 dienam vélak neka kontroles grupas govim. Olnicu funkciju cikliska
aktivitate pétfjuma govim atjaunojas ar 15-to un 18-to dienu péc
dzemdibam. Par ko liecinaja progesterona limena paaugstinaSanas asins
seruma 18. un 22. diena pec dzemdibam un nebija biitiskas atsSkiribas starp
govju grupam ar augla segu aizturi.

2. Govim otraja diena péc dzemdibam hematologiskaja aina bija vérojama
leikocTtu novirze pa kreisi ar tendenci normalizéties 6 ned€lu laika. Tresaja
nedéla péc dzemdibam govim ar augla segu aizturi paaugstingjas
segmentkodolaino leikocitu skaits, kas noradija uz iekaisuma procesa
aktualiz€Sanos $aja laika. Asins biokimiskie raditaji govim, bez augla segu
aiztures un ar to, noradija uz intrahepatiskiem Zults nopliides trauc&jumiem.

3. Visbiezak dzemdes dobuma bakteriologiskajos paraugos govim bez augla
segu aiztures un ar to bija konstatéti Escherichia coli, Streptococcus spp. un
Clostridium spp. mikroorganismu parstavji, kur 42 dienu laika péc
dzemdibam biutiski samazinajas govju skaits, kuram tos konstatgja. Mazak
dzemdes dobuma mikrofloras daudzveidiba bija konstatéta govim, kuram
aizturétas augla segas neatdala un dzivnieku nearsté [U.
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Histologiski izvertjot dzemdes glotadu 42. diena péc dzemdibam, govim ar
augla segu aizturi, neatkarigi no arst€Sanas metodes, 40 — 47 % gadijumos
konstatgja limfocitus un limfocitaros sakopojumus, makrofagus,
plazmocttus, eozinofilos leikocttus un hemosiderina iesleégumus, kas
liecinaja par subklinisko endometritu. Izteiktaks tas bija govim, kur
aizturetas augla segas neatdala un dzivniekus arstg [U.

Izmantojot imiinhistokimisko metodi, nosakot CD3" pozitivo ekspresiju
dzemdes glotada pétijuma govim, bija iesp&jams diferencét subklinisko
endometritu no fiziologiskas limfocitu infiltracijas govju dzemdes glotada
dazadas mekl€Sanas cikla fazes, jo paaugstinatais estrogéna ITmenis asinis
ierosinaja aktivu neitrofilo leikocTtu migraciju dzemdg, kas talak savukart
palielingja fagocitozi un baktericido aktivitati taja.

Izvertejot dazado ASA arst€Sanas metozu ietekmi uz turpmako laktaciju,
butisku atskiribu piena izslaukuma zipa starp govju grupam nenoveroja.
Tomér ekonomiskaja zina visvairak neiegiitais piens pirmajas 100 dienas
pec dzemdibam un visaugstakais somatisko $iinu skaits standartlaktacija bija
govim, kur aizturetas augla segas atdalija manuali un dzivniekus arstgja IU.

Augla segu aiztures arstéSanas metozu ietekme uz govju reprodukcijas
raditajiem nebija viennozimiga, jo nebija izteikti labaki vai sliktaki rezultati
kadai vienai noteiktai arstéSanas metodei. Butiski vairak aps€kloto govju
skaits Iidz 100 dienai PP bija govim, kur augla segas atdala manuali un
dzivniekus arste IU. Tomér bitiski augstaks griisno govju skaits no 1.MA
reizes un biitiski mazaks izbrak&to govju skaits bija govju grupa, kur ASA
neatdala un dzivnieku nearste [U.

Misu pétijuma ekonomiski labakus rezultatus uzradija govju grupa, kur
aizturetas augla segas neatdala un dzivniekus arste [U.

IETEIKUMI PRAKSEI

Lai izvertetu vai neveidojas metrits, p&c augla segu aiztures arst€Sanas
uzsaksanas, dzivnieks janovero 14 dienas p&c atneSanas, sekojot I1dzi govju
kermena temperatiiras izmainam un izdalfjumu raksturam no dzemdibu
celiem. Ipadi, ja izvélas aizturdtds augla segas neatdalit un dzivnieku
nearstet [U.

Manualo augla segu atdaliSanu drikst izv€leties tikai tad, ja augla segas
viegli atdalas no karunkuliem. Sakuma izméginam atdalit augla segas no 2-3
karunkuliem, ja tas viegli atdalas, tad turpinam, bet ja ne, tad So procediiru
partraucam un izvélamies citu augla segu aiztures arst€Sanas metodi.
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Lai veiksmigak varétu arstét pec augla segu aiztures izveidojusos dzemdes
dobuma iekaisumus, tad izlases veida butu ieteicams veikt mikrobiologisko
izmekl&$anu un antibiogrammu dzemdes dobuma saturam.
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INTRODUCTION

Retained fetal membranes is a pathological condition caused by the
omission of the third stage of labour during parturition, i.e., the fetal membranes
are not expelled from the uterus. Physiologically, this occurs within 6-8 hours
after the second stage of labour (expulsion of the fetus from the uterus and
delivery routes). Opinions are divided on the period of time during which fetal
membranes can be considered to be retained - one opinion is that retention
occurs, if the fetal membranes are not detached within 8-12 hours after the calf
is born, and the other opinion is - if they are not detached within 24 hours.
However, the current general agreement in scientific circles is that, if the fetal
membranes do not separate within 12-24 hours after the fetus is expelled,
retention of the fetal membranes has occurred (Drillich et al., 2006; Hashem &
Amer, 2008; Beagley et al., 2010; Islam et al., 2013).

Retention of fetal membranes (RFM) in dairy herds can occur in 5-10%
of cases (LeBlank, 2008), and sometimes even up to 15% of all cases (Gilbert,
2016). There are multiple factors that affect the separation of the fetal
membranes or failure thereof. They include hereditary, dietary, immunological
and pathological factors. Not all causes and predisposing factors for RFM are
fully understood, but one of the most important causes of RFM is related to
structural changes in cathelidones and changes in hormonal processes (Djuricic
et al., 2011). RFM delays uterine involution and may develop metritis,
endometritis, which can further lead to fertility problems (Grohn & Rajala-
Schultz, 2000; Maizon et al., 2004). As a result of RFM, not only is the milk
yield decrease of an animal but also the first heat is missed, the calving interval
is prolonged and additional costs for treatment are incurred (Kankofer, 1996),
as well as infertility may occur (Tucho & Ahmed, 2017).

For many years, controversial opinions have co-existed regarding the
most appropriate, best, most economical and most effective treatment methods
of RFM. It is important to choose the most effective therapy method for cows
with RFM. Many different treatment options of RFM with relative efficacy
have been described. The results obtained by different groups of scientists are
contradictory or even have a negative effect on the future reproduction of cows
(Frazer, 2005; Drillich etal., 2007). The most controversial method is the
manual removal of fetal membranes (Peters & Laven, 1996; Stevens &
Dinsmore, 1997; Drillich etal., 2006, 2007). However, there is less
inconsistency between the administration of intrauterine or systemic antibiotics
and the use of prostaglandins or oestradiol in RFM (Drillich et al., 2006, 2007).
When choosing a treatment method of RFM, it is also important to consider
how this treatment will affect the future lactation of the animal (i.e. milk yield
and somatic cell count (SCC)).
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The aim of the study was to find out the method of treatment of fetal
membrane retention that is most economically beneficial and suitable for the
conditions of Latvia and which, as a result, has a positive effect on the future
lactation and reproduction of cows.

Objectives of the doctoral thesis

1. To evaluate uterine involution wusing rectal and ultrasonographic
examination, as well as ovarian functional status, using a rectal,
ultrasonographic, and uterine immunohistochemical examination method in
cows with and without fetal membranes retention;

2. To explore the morphological and biochemical parameters of blood and the
dynamics of progesterone levels in the blood serum of cows with and
without the retention of fetal membranes;

3. To analyse the bacterial microflora of cows' uterus with and without the
fetal membranes’ retention;

4. To determine the histological picture of the uterus endometrium on day 42
after calving in cows with and without retention of the fetal membranes,
using histological and immunohistological examination methods;

5. To evaluate the effect of different treatment methods of retained fetal
membranes on further lactation, using milk yield and somatic cell count
parameters;

6. To evaluate the effectiveness of different treatment methods for cows with
fetal membranes retention, using reproductive parameters;

7. To calculate the economic costs of different treatment methods of retained
fetal membranes.

Scientific novelty of the research

1. For the first time in Latvia, original data have been obtained for Holstein
black and white cows on the impact of various treatment methods of the
retention of fetal membranes on the susequent lactation and reproduction
of cows.

2. Original data for Holstein black and white cows on the effect of different
treatment methods of fetal membranes on the number of somatic cells in
subsequent lactation have been obtained.

3. Original data for Holstein black and white cows on uterine involution and
ovarian cyclic activity, blood morphological and biochemical parameters,
uterine microbiological examinations, and uterine endometrium biopsy
histological and immunohistological examinations in the postpartum
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period between different treatment methods of retained fetal membranes
have been evaluated and obtained.

APPROBATION OF THE RESEARCH RESULTS

Research results are approbated in the following scientific conferences:

Skuja, S., Antane, V. Comparison of progesterone levels and reproductive
performance in dairy cows with and without retained fetal membranes.
"Animals. Health. Food Hygiene": Conference "Topical Issues in
Veterinary Medicine Science and Practice”, Jelgava, November 22-23,
2012 / Latvia University of Agriculture. Faculty of Veterinary Medicine.
(Veterinary Articles 2012). Jelgava: LLU, 136 - 142. Oral presentation.

Skuja, S., Antane, V. Postpartum serum biochemical and haematological
changes in cows with and without retained fetal membranes. Research for
rural development 2010: annual 16th international scientific conference
proceedings, Jelgava, 19-21 May 2010 / Latvia University of Agriculture.
Jelgava: LLU. Oral presentation.

Skuja, S., Antane, V. The ovary activity in cows with and without retained
fetal membranes. "Animals. Health. Food Hygiene™: International
Scientific Conference, Jelgava, October 29, 2010 / Latvia University of
Agriculture. Faculty of Veterinary Medicine. Jelgava: LLU. Oral
presentation.

Skuja, S., Antane, V. Comparison of bacteriological and histological
parameters and reproductive performance in cows uterus with and without
retained fetal membranes. "Animals. Health. Food hygiene": international
scientific conferences. Jelgava, November 14, 2008. Latvian University of
Agriculture. Faculty of Veterinary Medicine. Jelgava: LLU. Oral
presentation.

Skuja, S., Antane, V. Bacteriological and morphological studies of cow’s
uterus with and without retained fetal membranes. 14th International
conference on production diseases in farm animals (ICPD): Ghent,
Belgium, 20-24 June 2010 / Ghent University. Ghent, 2010. Poster
presentation.

Skuja, S., Antane, V. Concentration of progesterone in the blood serum in
cows with and without retained fetal membranes. 8th International
Ruminant reproduction symposium: Anchorage, Alaska, September 3-7,
2010. Anchorage. Poster presentation.

Skuja, S., Antane, V., Feldmane, L. Bacteriological and histological
studies of cow's uterus without and with retained fetal membranes. 16th
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International congress on animal reproduction; (2008). 2008, July, 13-18,
Budapest, Hungary. Poster presentation.

Volume of the research: The doctoral thesis is drawn up on 120 pages
and consists of an introduction, literature review, material and methods,
research results, discussion, 15 tables and 32 figures are included in the work, 8
conclusions, 3 recommendations for practice, 270 literature sources and 3
annexes.

MATERIAL AND METHODS
CHARACTERISTICS OF THE MATERIAL

The research was conducted in the time period from September 2007 to
January 20009.

The study used 60 Holstein black and white cows of different ages (two
to eight years old) from the herd of farm “A” in Dobele region with 650 dairy
cows, and from the herd of farm “B” in Jelgava region with 300 dairy cows.
During the study, the average milk yield during standard lactation in the first
farm amounted to 7,968.94+36.30 kg, while the somatic cell count (SCC) was
228.63+9.49 thousand cells mL™. Respectively, at the second farm, average
milk yield during standard lactation was 6,447.70+60.41 kg, but the SCC -
193.57+10.59 thousand cells mL™. The animals were fed according to the feed
ration standards for dairy cows. The housing, care and feeding of the animals
were similar at both farms: the cows were milked and fed twice a day and the
water was freely available.

On the second day after calving, the body condition of the cows was
determined on a 5-point system according to the Mulvany (1977) body
condition evaluation system (where 1 point conforms to a very thin cow, but 5
points refers to fat, obese cow). The groups of study cows were developed in
accordance with the principle of group homogeneity. The target body condition
after delivery is from 2.5 to 3.7 points, in older cows 3.5 to 4.0 points are
permissible. In our study, the average feeding level of the control cows was
3.7+0.04 points, as well as cows with RFM - 3.7+0.02 points.

The study cows were divided into 4 groups. The distribution of cows by
group is demonstrated in Table 1.

The first group of cows was the control group - clinically healthy cows
without RFM. The cows of the second, third and fourth groups were clinically
healthy, but with RFM. Cows of the second and third groups received 3
antibacterial boluses in the uterine cavity - Gynobiotic (heomycin sulphate
350,000 1U, oxytetracycline hydrochloride 500 mg). Cows with retained fetal
membranes, in which, after the attempts to remove the first three caruncles, they
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were easily detached and the retained fetal membranes could be removed within
five to eight minutes, were included in the second group. The third group
consisted of cows with retained fetal membranes, which did not separate when
trying to separate them from the first three caruncles. The fourth group included
cows that had retention of fetal membranes and that were very active, and had a
good appetite. There were no significant differences in the mean age, lactation
number and milk yield of the groups of cows.

If the cows had a body temperature of > 39.5 °C, the need for general
treatment was assessed. If they had a body temperature of > 39.5 °C but still
had an appetite, the general treatment of the animal was performed with
ceftiofur hydrochloride (1.1 mg/kg subcutaneously once daily for 3 consecutive
days). In contrast, if the animal did not eat, was apathetic, slept more, and had a
body temperature of > 39.5 °C, 10 mg/kg of procaine benzylpenicillin was
injected intramuscularly once daily for 5 consecutive days. There were 2 cows
in the control group, one treated with procaine benzylpenicillin and the other —
with ceftiofur hydrochloride. In the second group of cows, one cow was treated
with procaine benzylpenicillin. In the third group of cows, 3 cows were treated
with ceftiofur hydrochloride, and in Group 4, 3 cows were treated with procaine
benzylpenicillin and 3 cows — with ceftiofur hydrochloride.

In each group, on days 8 and 21 postpartum, some cows were injected
with synthetic PGF,, - cloprostenol (as sodium salt) 500 pg/animal per injection
to test whether it promotes better ovarian function, uterine involution, reduces
the risk of uterine inflammation and improves pregnancy outcomes. In the
control group, eight cows received the PFG,, injection, in Group 2 - five cows,
in Group 3 - 10 animals, and in Group 4 the number of cows that received the
PFG,, injection was six. Cows to be injected with PFG,, were identified by
farm veterinarians (based on the condition of the animal and behaviour in the
room and body temperature).

Dry period length for study cows

The effect of the dry period (DP) on fetal membrane retention in cows
was determined post factum. The number of days of dry period for each animal
involved in the study after calving was obtained from the data of the state
agency “Agricultural Data Center” (ADC) (www.ldc.gov.lv). The dry period
was divided into: shortened DP (n = 9), where the dry period was less than 46
days, traditional DP (n = 15), where the dry period was from 47 to 70 days, and
extended DP (n = 9), where the dry period was longer than 70 days. The total
number of animals included in the study was 60, of which 42 were cows and 18
— heifers. As heifers do not have a dry period, in this section we only evaluated
cows - nine cows in the control group, and 33 cows in the group with RFM.
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Milk yield and somatic cell count in the milk of cows included in the study

For the cows involved in the study, milk yield and somatic cell count
(SCC) values for current and previous lactation were obtained from the data of
ADC for 2006, 2007, 2008 and 2009. Both parameters were assessed during the
first 30 days of PP, the first 100 days of PP, and standard lactation (305-days
milk yield).

42 animals (cows that had multiple deliveries with at least two
lactations) were included into estimates of the effects of RFM treatments on
milk yield and SCC. The effect of RFM treatment methods on milk yield and
SCC can be assessed if the milk yield and SCC of previous lactation are known.
The difference between milk yield and SCC was calculated by subtracting the
data of the previous lactation from the data of current lactation. We accepted
200,000 cells mL™ as the optimal SCC threshold, based on studies of many
scientists (DeGraves & Fetrow, 1993; Harmon, 1994; Hillerton, 1999;
Madousse et al., 2008; Lusis et al., 2010; Petzer et al., 2017; Lusis et al., 2019).
Prior to statistical comparison, all somatic cell count data were converted to
logarithmic [log2 (SCC x 10°) + 3] somatic cell scores (SCS). The lactation
average SCS was the arithmetic mean of the monthly test day SCC from 7 to
305 days after calving.

It is important to know the production costs of farms and the payment
per kilogram of milk, in order to analyse cow milk yield and SCC figures.
During the study, the average production cost in herds to produce 1 kilogram of
milk was 0.24 euro, but the average purchase price of milk was 0.27 euro.
Consequently, the total loss per each kilogram of milk not obtained was 0.51
euro.

Reproduction rates in the cows included in the study

The following reproduction parameters were analysed for the cows
involved in the study: interval from calving to the first artificial insemination,
inseminated cows up to 100 days PP, services per pregnancy, first service
conception, pregnant cows up to 150 days PP, pregnant cows up to 200 days
PP, days open and culled cows. In order to be able to calculate these figures
accurately, the number of artificial inseminations per animal; the days open;
data on next calving and animal culling were obtained from ADC data (2007—
2010).

51


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6238690/#CIT0004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6238690/#CIT0010
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6238690/#CIT0015

DESCRIPTION OF THE PROGRESS OF THE STUDY

The cows that were used in the study were registered; general health
condition was assessed according to a clinical examination scheme (Kelly,
1984; Jemeljanovs et al., 2007), which includes animal identification,
evaluation of behaviour, posture, and body temperature measurements. Rectal
and ultrasound examinations of the genitals, blood sample collection for
morphological and biochemical tests, microbiological examination of the
contents of the uterine cavity, as well as endometrial biopsy sample collection
for histological and immunohistochemical examinations were also performed.

The gait of the study is shown in Table 2.

Data analysis was based on group averages and the comparison was
performed between cow groups - control group and RFM group.

Clinical examination of animals was performed according to Kelly
(1984) and Jemelyanov et al. (2007), rectal examination of uterus was done
according to Konyves et al. (2009), but the ovaries according to the guidelines
recommended by Senger (2003), ultrasonography of the uterus was examined
according to the Kask et al. (1999) recomendations and ovaries according to the
guidelines recommended by Senger (2003), blood morphological, biochemical
and progesterone levels were tested according to LVS EN ISO 15189: 2007
standard, microbiological examination of uterine cavity content was performed
according to standard methods: LVS 1SO 7218: 1996 and LVS NE I1SO 6887-1:
1999, as well as LVS NE ISO 4833: 2003 and Quinn et al., 1994, the
antimicrobial resistance test was performed by the disk diffusion method
according to CLSI M31 standards, but the histological samples were examined
according to Kask & Gustafson (1998), Rhyaf ( 2010), Pascottini & Opsomer
(2016), and immunohistochemical samples were examined according to
Pascottini et al. (2016), Martin et al. (2008), Ohta et al. (2013).

DESCRIPTION OF THE METHODS USED IN THE STUDY
General and specific clinical examination

The sex of the born calf, live or stillborn offspring, their number of
calves was registered for the cows involved in the study. The age and lactation
of the cow were also recorded. In 48 hours and in 4, 6, 14, 16, 18, 22, 24, 26,
28, 30, 32 and 42 days after birth, a clinical examination of the cow was
performed - its position in the room was assessed, body temperature was
measured with a medical mercury thermometer (Ningbo Huahui, China), as
well as the nature of genital discharge was evaluated in accordance with the
methodology recommended by Kask et al. (1999): 0 - no discharge; 1 - clear
mucus is released; 2 - slight white impurities in the mucus or they are cloudy; 3
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- the discharge are thick, white, purulent; 4 - the discharge are thick, brownish-
red, purulent; 5 - the discharge are liquid, smelly, with pieces of pus (Kask et
al., 1999).

Rectal examination of the uterus in accordance with guidelines
recommended by Konyves et al. (2009), uterine tone was determined (if not
responding to rectal massage - atonic; if slightly responsive - weak tone; if well
constricted - good tone), and size of the uterus (large uterus - cannot be
surrounded by using a palm, located in the abdominal cavity, sometimes it has
an abnormal fluid inside; a medium-sized uterus - the uterus is slightly
enlarged, can be surrounded by a hand, the size of a basketball; slips slightly
into the abdomen and resembles a dough-like mass; small uterus - the uterus
can be surrounded by a hand, which allows one to identify and predict future
genital health. Starting from the sixth day after delivery, the ovaries were
examined rectally for activity (follicles, corpus luteum).

Ultrasonographic examination of cows with and without fetal membrane
retention

A portable Tringa Linear Vet ultrasonography system (ESAOTEPie
Medical, Italy) was used for the ultrasonographic examination of cow genitals.
Genital ultrasonography was performed at 5 MHz frequency on days 14, 22, 28,
and 42 postpartum (PP) concomitantly with rectal examination. When
examining the uterus, the content registered was grouped by the amount
thereof in the uterus in accordance with the methodology recommended by
Kask et al. (1999): 0 — fluid is absent (no anechogenic areas detected in the
uterus); A - minimal amount of fluid (minor, insignificant anechogenic areas
detected); B - a small amount of fluid in the uterus (10-20 ml); C - average
amount of fluid in the uterus (anechogenic areas are visualised in one half of the
uterus); D - large amount of fluid in the uterus (almost the whole uterus has
anechogenic areas) (Kask et al., 1999).

Upon the performance of ovarian ultrasonography, the ovaries were
divided into active and inactive. For inactive ovaries we found that they are
oval, small, smooth, with multiple antral (tertiary) follicles. In contrast, follicles
or corpus luteum at different stages of development were found in active
ovaries (Senger 2003).

Morphological and biochemical blood tests of cows with and without fetal
membrane retention

Blood samples for haematological examination were obtained from
cows on days 2, 14, 22, 28 PP. Blood samples were taken from the tail vein by
using 3 ml sterile disposable blood collection tubes with K3E 7.5% 0.072 ml
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anticoagulant. Samples were examined at an accredited laboratory - Ltd Central
Laboratory (reg. No 215/L430-C). The laboratory is accredited in accordance
with the requirements of the LVS EN I1SO 15189:2007 standard.

7 ml sterile disposable blood collection tubes without anticoagulant were
used to determine biochemical parameters in blood serum 48 hours after
delivery. In contrast, 7 ml sterile disposable blood collection tubes with heparin
as an anticoagulant were used to detect glutathione peroxidase samples.

Blood samples for the detection of progesterone levels were obtained 48
hours, and 4, 6, 14, 16, 18, 22, 24, 26, 28, 30, 32 and 42 days postpartum.
Samples were taken from the tail vein in 7 ml sterile disposable blood collection
tubes without anticoagulant, which were further delivered and examined at an
accredited laboratory - Ltd Central Laboratory within a few hours.

Available published data (Pasquini & Pasquini, 1996; Meyer & Harvey,
2004; Kahn & Line, 2005) have been used as a basis for acceptable
physiological values of biochemical and morphological blood parameters.

Collection of microbiological samples from the uterus and examination
thereof in cows with and without fetal membrane retention

180 samples for microbiological examination of uterine cavity content
were obtained from cows without fetal membrane retention and cows with it on
days 2, 14 and 42 after calving. Sterile Equi-Vet (Kruuse, Denmark) uterine
bacteriological swabs were used for sampling. After obtaining the samples, they
were transported to the Institute of Food Safety, Animal Health and
Environment “BIOR” within a few hours at a temperature of +4 °C, where they
were examined in accordance with generally accepted standard methods. The
examinations were performed according to the Clinical Veterinary
Microbiology of Quinn et al. (1994) guidelines and according to generally
accepted accredited standard methods: LVS ISO 7218: 1996 and LVS NE ISO
6887-1: 1999, as well as LVS NE ISO 4833: 2003. Bacteriological samples
were tested for antimicrobial resistance (AMR). The CLSI M31 (outside the
scope of LATAK accreditation) clinical laboratory standard was used for this
purpose.

Samples obtained from the uterine cavity, first obtained polycylultural
microorganisms and then pure crops. The following growth media were used to
isolate and identify Staphylococci spp. microorganisms from the uterine cavity:
Bairda-Parker agar (Egg yolk tellurite glycine pyruvate agar (Biolife, Spain)
(coagulase-positive staphylococci (Staphylococcus aureus and others), brain-
heart infusion stock (OXOID, UK), Mannitol salt agar (Becton Dickinson, US),
Nutrient agar enriched with 5% sheep blood.

For the detection of Gram-positive microflora (Corynebacterium spp.,
Aerococcus urinae, Streptococcus spp.), Samples of the uterine cavity were
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inoculated on nutrient agar with 5% sheep blood, incubated at 37+1.0 ° C for 48
hours, and tested after 24 hours. Microorganisms by species were identified
using the BBL Crystal (US) Gram-positive microorganism identification
system. It includes multi-substrate fermentation, 33 oxidation and hydrolysis
tests. Identification was also performed based on colony morphology,
microscopy, and phenotypic characteristics.

Enterobacteriaceae family or Gram-negative microflora (Klebsiella spp.,
Escherichia coli and Proteus spp.) determined using selective media:
MacConkey agar (Difco BBL); Lactose TTC agar (SIFIN, Germany). The
cultures were incubated at 37+1.0 °C for 48 hours, and the cultures were tested
after 24 hours. Microorganisms by species were identified using the BBL
Crystal (US) Gram-negative microorganism identification system. It includes
33 oxidation, hydrolysis tests and fermentations of several substrates. Bacteria
were identified by comparing the obtained reaction results with those in the
database.

DRCM selective medium (Differential Reinforced Clostridium Medium,
Scharlau Microbiology) was used to isolate anaerobic microorganisms
(Clostridium spp.). The anaerobic medium was provided with 1 ml of sterile
Vaseline oil, which was poured on top of the medium. All were incubated at
37+1.0 °C for 96 hours.

Bacterial isolates were tested for antimicrobial resistance (AMR) on
days 2, 14, and 42 of PP by the disk diffusion method (Kirby-Bauer method)
(Hudzicki, 2016). The results were evaluated in accordance with the drug
exposure interpretation table. For the performance of an AMR, the following
agents were used on the obtained bacteriological samples at the laboratory:
cloxacillin 500 pg (“Bio-Rad“, France) (beta-lactamase-resistant penicillin
group), ceftriaxone 30 pg (“Bio-Rad®, France) (third-generation cephalosporin,
from cephalosporin group), neomycin 30 IV (“Bio-Rad“, France) and
streptomycin 10 pg (“Bio-Rad®, France) (aminoglycoside group), amoxicillin
25 ug (“Bio-Rad*, France) (penicillin group), tetracycline 30 pg (“Bio-Rad*,
France) (tetracycline group), sulfamethoxazole/trimethoprim 1.25/23.75 ug
(“Bio-Rad“, France) (sulfamide antibiotics), rifampin 5 pg (“Bio-Rad*, France)
(rifamycin group), penicillin 6 pg (“Bio-Rad®, Francija) (penicillin group).

Histological examination of biopsies of the uterine endometrium

The cows included in the study underwent uterine cavity biopsy on day
42 postpartum with an original biopsy instrument (Divisible biopsy instrument
60 cm, Kruuse, Denmark). During the study, 60 biopsy samples were obtained,
which were subjected to histological examination. The biopsy sample was taken
from the ventral surface of the dorsal wall of the biggest uterine horn. The
sample was obtained from the uterine endometrium. The resulting tissue
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samples were immediately placed in a neutral 10% formalin solution at pH 7.5
(Humason, 1967). They were delivered to the laboratory of the Institute of
Pathology of P. Stradin$ Clinical University Hospital, where further histological
preparation and examination of these samples was performed.

In the histological samples of the uterine endometrium were evaluated
changes in pathological processes. According to Rhyaf (2010), Pascottini &
Opsomer (2016), Velladurai et al. (2017), Alagar et al. (2018), we evaluated the
tissue pathological process according to the following criteria: 1) epithelial
surface delamination in the uterine mucosa, 2) subcutaneous small blood
vessels, 3) neutrophil and lymphocyte infiltration in the subepithelial layer, 4)
5) hemosiderin granules (Rhyaf, 2010; Pascottini 2016; Velladurai et al., 2017;
Alagar et al., 2018).

In addition to the already mentioned evaluation of histological samples
of the uterine mucosa, leukocyte infiltration was also taken into account, which
was evaluated at 400x magnification. If 0-29 leukocytes were detected in five
representative randomly selected fields of vision with an average area of
71404+79.06 pm 2, then this was considered to be normal uterine mucosa up to
the degree of mild inflammation. If there were 30—80 inflammatory cells, it was
called moderate inflammation, but if there were more than 80 inflammatory
cells, it was classified as severe uterine endometritis (Kask & Gustafson, 1998).

Immunohistochemical examination of biopsies of the uterine endometrium

Immunohistochemical examination was only performed to obtain
information on whether the animals were in the follicular or luteal phase at the
time of biopsy in the oestrous cycle. Pascottini et al. (2016) describes that in the
pre-heat (proestrus) period and post-heat (metestrus) period, large amounts of
polymorphonuclear cells are infiltrated in the endometrium of the uterus that is
a normal physiological process - response to the dominant hormones. This is
important to know, when interpreting histological findings regarding subclinical
endometritis. Along with the preparation of the histological sample, a sample
was also prepared for immunohistochemical examination. 3 um thick sections
of uterine mucosa were obtained and prepared for further immunohistochemical
examination. The following primary antibodies were used in the preparation
process: anti-oestrogen receptor alpha (mouse monoclonal antibody to human
antigen MMAMH, clone 1D5, code N 1575, dilution 1: 1); anti-progesterone
receptor (mouse monoclonal antibody to human antigen MMAH, clone 1A6,
code N 1595, 1: 1 dilution); anti-CD3 detects T cells (T lymphocytes), it is a
rabbit polyclonal antibody to human antigen, code A 0452, polyclonal clone,
1:100 dilution. The LSAB2 imaging system, which included a biotinylated
secondary antibody-streptavidin complex with peroxidase and 3.3-
diaminobenzidine, was used to visualise the bound primary antibody in
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accordance with the manufacturer's protocol. The counterstain was provided
with haematoxylin for three minutes. After rinsing, the micropreparations were
dehydrated and covered with a cover slip. Adequate positive and negative
control reactions were used at all stages. The positive structures turned brown.

Oestrogen and progesterone expression were assessed in uterine
endometrial surface epithelium, glandular epithelium, and stromal cell nuclei.
Concentrations of oestrogen receptors alpha and progesterone receptors in the
uterine stroma are highest during oestrus (days O and 5) and metoestrus, but
lower during dioestrus and proestrus. In contrast, in the uterine glandular
epithelium, the highest concentration of oestrogen receptors o is on days 0, 5, 9,
and 13 of the heat cycle, and the concentration of progesterone receptors is
highest on days 0, 5, and 9 of the heat cycle (Martin et al., 2008). CD3" positive
expression during the bovine heat cycle is significantly higher in the stratum
compactum layer. This CD3" positive expression is higher in the early and
middle luteal phase of the heat cycle, but lower in the follicular phase (Ohta et
al., 2013).

In immunohistochemical studies, the relative amount of positive
structures (oestrogen receptors o and progesterone receptors) was evaluated by
using the semi-quantitative counting method according to Pilmanes et al.
(1998). The intensity of the positive structures was determined by using the
following gradation: (-) there are no positive structures in the high power field;
(+) slightly positive structures in the high power field; (++) average number of
positive structures in high power field; (+++) large amount of positive
structures in the high power field; (++++) very large amount of positive
structures in the high power field (Pilmane et al.,1998).

In the statistical data processing, the results obtained by means of the
semi-quantitative method were processed as data of the ordinal scale. A total of
56 tissue samples were prepared and analysed for immunohistochemical
examination, and the obtained four biopsy samples did not contain sufficient
material to be analysed.

The intensity of CD3" positive structures was determined by using the
method recommended by Ohta et al. (2013) - evaluated at 200x magnification
in at least three representative randomly selected high power fields with an area
of 0.1 um? (the average number of CD3" positive T cells per 0.1 pm?® of area
was counted and calculated). If on average 0-29 lymphocytes (diffuse in the
uterine stroma and uterine endometrial surface epithelium) were found in the
uterine endometrial samples, this was considered a normal physiological
process, but if there were 30 or more lymphocytes, it was evaluated as
inflammation.
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CALCULATION OF ECONOMIC COSTS

Milk production and the good reproductive performance of cows are the
most important in dairy farming and are important contributors to economic
viability (Mahnani et al., 2021). Actual economic losses (AEL), expressed in
monetary terms, occur as a result of animal diseases, deaths, slaughter
(Bruiveris, 1987), reduced productivity and reproduction (Braveris, 1987;
Mahnani et al., 2021), and the absence of newborns (Briveris, 1987). The
economic calculations were based on the formulae recommended by Bruveris
(1987):

The actual economic losses in the event of forced animal elimination
have been calculated according to the formula:

AEL=A-Sv-C-N

A - the number of animals compulsorily slaughtered;

Sv - average live weight of one animal, kg;

C - 1 kg purchase price of live mass, in euro;

N - revenue from marketed production, in euro (Braiveris, 1987).

Actual economic losses due to reduced animal productivity after
disease are calculated (loss of production coefficient):

AEL=PZK- A-C
PZK - the coefficient of losses of production;
A - number of sick animals;
C - 1 kg purchase price of live mass, in euro (Briiveris, 1987).

Actual economic losses comparing productivity of sick and healthy
animals in one herd

AEL=(P,-Py)-A-L-C
P, - average daily productivity of healthy animals, kg;
P, - average daily productivity of sick animals during the period of illness, kg;
A - the number of animals who over diseased:;

L - the number of days of sickness;
C - 1 kg purchase price, in euro (Briiveris, 1987).

Actual economic losses without obtaining newborns in cases of cow
sickness:

AEL=A"V

A - number of unborn calves;
V - value of one newborn calf, euro (Braveris, 1987).
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The value of a newborn calf (VC) of a dairy cow is calculated by:
TV=361-C

3.61 - the quantity of milk in centners (cnt) equivalent to the amount of feed
needed for the new-born calf for its development;
C - 1 cnt for the purchase price of milk with a basic fat content, in euro
(Briiveris, 1987).

To calculate the total economic losses, Bravers (1987) suggests adding
to the actual economic costs the veterinary costs of treatment, rehabilitation,
and prevention.

STATISTICAL DATA PROCESSING

Descriptive statistics (averages and standard error) of MS Excel were
used for statistical data processing. Nonparametric ANOVA method, the
Kruskal-Wallis test was used to analyse body temperature in study cows;
blood morphological parameters on days 14, 22 and 28 PP; progesterone
parameters; days open to the first service; services per pregnancy; days open. If
the test demonstrated significant differences between groups, then the Mann-
Whitney test was used to determine the groups that this significant difference
was detected between.

Z-test was used to compare the proportions in 2 samples: for the
comparative evaluation of offspring; for the evaluation of calving time; for the
assessment of uterine involution and the amount of fluid detected therein; for
the evaluation of the percentage of inactive ovaries; for the evaluation of the
percentage of microorganisms between days 2, 14 and 42 PP; for the
assessment of the severity of uterine inflammation and subclinical endometritis;
for the evaluation of the percentage of inseminated cows and the percentage of
first service conception; for the evaluation of the percentage of pregnant cows
for up to 100 of 200 days PP.

Meanwhile, the t-Test was used: two-sample assuming unequal
variances: for the evaluation of the duration of pregnancy, dry period duration,
assessment of age and ordinal number of lactation, as well as for the analysis of
biochemical and haematological parameters 48 hours PP.

Stata IC software 12.1 (StataCorp LP, 4905 Lakeway Drive, College
Station TX77845, USA, Stata IC version 12.1 for Windows) was used to
evaluate the effect of RFM treatment on milk yield (MY) and SCC (which
converted to logarithmic somatic cell scores (SCS)) on days 30, 100, and 305
PP and displayed for each group as a mean = SEM. Diferences between current
and previous lactation MY3p, MY 199, MY305 SCS3p, SCS109 and SCSgos Were
analysed using a Wilcoxon matched—pairs signed-rank test. Linear multiple
regression (Multivariable analyses) were performed to assess the RFM
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treatment's impact on the all above mentioned MY and SCS. Multivariate
regression analyses of variance (MANOVA) were performed to assess the
impact of DPL on the all above mentioned MY and SCS. All effects were
corrected for herd influence. Differences were considered significant if p<0.05
(Arhipova & Baligpa, 2003; Teibe, 2007; Krastin§ & Ciemiga 2003),
(http://epitools.ausvet.com.au/content.php?page=StatisticsHome).

RESEARCH RESULTS AND DISCUSSION

Results of rectal and ultrasonographic examination of the uterus and
ovaries of the cows

We performed rectal and ultrasonographic examination of the uterus and
ovaries in all cows involved in the study. Upon the ultrasonographic
examination of the cow's uterus on days 14, 22, 28 and 42 PP, along with the
decrease in the uterine size of the cows, the amount of fluid in the uterus also
decreased. In our study, complete uterine involution and uterine mucosal
regeneration in control group cows (group 1 cows) occurred on day 28 PP
(upon rectal examination, the uterus is small, no anechogenic areas were found
in the uterine cavity upon ultrasonographic examination). In contrast, in cows
with RFM, similar recovery was only observed after day 42 PP. Some authors
believe that if fluid is no longer observed in the uterus, the uterine mucosa has
recovered, which, on average, occurs within 31-36 days PP (Rao Chalapati &
Rao Ramamohana, 1980; Prasad & Krishna, 2009), or from day 26 to 52 PP
(Noakes et al., 2001; Drillich et al., 2005; LeBlanc, 2008).

There are differing opinions regarding the resumption of cyclic ovarian
activity in cows after calving. In our study, the cyclic ovarian activity resumed
on around day 18 and 22 PP in both the control group and RFM group cows. 17
days PP has been reported in the literature (Saiduddin et al., 1967); or 30-33
days PP (Buch, Tyler & Casida, 1955; Morrow, Roberts, & McEntee, 1969) as
well as even only around day 76 PP (Morrow, 1986; Elmetwally, 2018). Tucho
and Ahmed (2017) indicate that RFM delays the resumption of normal ovarian
cyclic activity, although this statement was not confirmed in our study. Bekana,
Jonsson, and Kindahl (1996; 1997) also found in their studies that RFM and
subsequent endometritis were not the cause of impaired ovarian activity, which
is consistent with the findings of our study.

In each group, on days 8 and 21 postpartum, a subset of cows were
injected with synthetic PGF,, - cloprostenol (as sodium salt) 500 ug/animal per
injection to test whether it promotes better ovarian function, uterine involution,
reduces the risk of uterine inflammation and improves the occurrence of
pregnancy. No statistically significant differences in uterine size between cows
that received the injection of PFG,, on days 8 and 21 PP and those that did not
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was observed (p>0.05). Hirsbrunner et al. (2006) also notes that, when cows
were injected with PGF,, twice, no significant differences between the groups
that received and did not receive PGF,, were observed. Although some authors
report that the use of PGF,, injections after parturition in the early PP period
improves the contractions of uterine myometrium and the uterus decreases in
volume more rapidly (Hirsbrunner, 2003; Melendez et al., 2004). Szenci (2016)
reports that in vitro studies demonstrated that placentomes of cows with RFM
produced less PGF,, and more prostaglandin E (PGE) than in cows without
RFM. Thus, the injection of PGF,, one hour after parturition and then in 12 h
PP could result in a fast separation of the fetal membranes and improve the
natural defence mechanisms of the uterus. Villeneuve et al. (1988) indicate that,
after PGF,, injection, ovarian cyclic activity resumes faster. This statement was
not confirmed in our study - no significant differences were observed between
cows injected with PGF,, and the cows that were not injected.

Results of blood morphological and biochemical parameters in cows with
and without fetal membrane retention

Morphological and biochemical parameters of blood between cows
whose fetal membrane was detached within 24 hours after delivery (control
group) and cows with fetal membrane retention were compared.
Haematological test samples were obtained on day 2, days 14, 24 and 28 PP,
and biochemical test samples were collected on day 2 PP. Morphological blood
parameters in cows with and without foetal cover retention on the second day
after parturition are shown in Table 3.

The analysis of the haematological parameters in cows on the second
day after birth shows that the control group of cows had an increased white
blood cell (WBC) count (13.94+1.59 (x10%/L)) at the expense of leukocytes
with segmented nuclei (7.81+1.13 (x10%L)), but the WBC levels demonstrated
in cows with RFM fell within the physiological range of values - 9.09+0.76
(x10°%/L) (p<0.05). The number of monocytes also significantly exceeded the
limits of physiological norm in control group cows (1.52+0.21 (x10°L)) and
was significantly higher than in cows with REM (0.82+0.18 (x10%L)) (p<0.05).

Normal delivery causes stress in the animal, resulting in a significant
increase in WBC count with a slight shift to the left (Schalm et al., 1975; Jain,
1986), which is also confirmed in the control group cows of our study.
However, in our study, the tests performed on day 2 PP in cows with RFM
demonstrated that the levels of WBC, erythrocytes, haemoglobin, and
haematocrit were within physiologically normal ranges, although they are
elevated for 12-24 h PP during normal parturition and then a decrease occurs
within the next few days (Schalm et al., 1975; Jain, 1986). Schalm et al. (1975),
Jain (1986). Stockham and Scott (2008) indicate that elevated band neutrophils
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counts in cows with RFM is a response to acute inflammation. Kimura et al.
(2002), Beagley et al. (2010) find that cows with RFM have significantly lower
neutrophil WBC counts before birth than cows without RFM, which lasts for 1
2 weeks after parturition, which was also confirmed in our study.

On the fourteenth day after calving, the WBC deviation to the left in the
groups of cows persisted, thus, the number of band neutrophils increased,
which, tended to decrease compared to the second postpartum day. On the
twenty-second day after birth, the number of band neutrophils in cows remained
elevated (deviation to the left), moreover, it was significantly higher in cows
with RFM (p<0.05). Also on day 28, leukocyte deviation to the left was still
present in the PP cow groups, although these parameters continued to normalise
and approach the ranges of the physiological norm.

Blood chemistry tests in cows with RFM showed a significantly higher
amount of total and direct bilirubin compared to control group cows, whose
fetal membranes were separated within 24 hours (p<0.05) (Table 4).

This could point to a cholestatic process that took place in liver cells in
association with intrahepatic cholestasis, which could be caused by fatty liver
degeneration. Blood cholesterol levels in the cows included in the study were
also below the physiological norm, which points to liver problems (possible
fatty liver disease), as confirmed in the studies of Liepa (2000) as well. The low
albumin/globulin ratio in cows with RFM points to inflammatory processes in
the body. Liepa (2000) indicates that the albumin/globulin ratio may also
increase a few days before and a few days after calving, as it is involved in
colostrum formation, but it may also decrease in the event of liver disease and
acute inflammation.

Blood samples were taken on certain days after delivery (days 2, 4, 6,
14, 16, 18, 22, 24, 26, 28, 30, 32 and 42), to determine the level of progesterone
in the blood serum, which provided further information on the functional status
of the ovaries. In our study, after parturition in all groups of cows, blood P,
levels began to increase on around days 18 and 22 (Fig. 1), indicating that
ovulation in the ovaries occurred approximately 3 days before, as also described
by Kask et al. (1999). Although there were no statistically significant
differences in serum P, levels between RFM group cows during the study
(p>0.05), serum P, levels were higher in cows with RFM than in control group
cows, which is mainly confirmed in studies by Kaczmarowski et al. (2006) and
Ali et al. (2009). Ali et al. (2009) suggest that elevated P4 levels in cows with
RFM may be related to the inability of the placenta to produce specific steroid
enzymes that aid in P4 metabolism and estrogen formation, which in turn may
lead to the accumulation of immunosuppressive proteins in the uterine lumen
and make the uterus susceptible to infections.
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Evaluation of microbiological examinations of uterine cavity content in
cows with and without fetal membrane retention

The uterine cavity after birth can contain aerobic and anaerobic, gram-
positive and gram-negative bacteria. On the second PP day of our study, uterine
cavity contamination was detected in 98% of cows, and on day 14 PP it was
observed in 91% of cases. This is consistent with De Boer et al. (2014), where
in 90% of cases contamination of various types of microorganisms in the
uterine cavity was reported in cows in the first two weeks after the parturition;
similar findings are also described by Knudsen et al. (2016). Knudsen et al.
(2016) also indicate that within 8 weeks after delivery, the uterine cavity
becomes sterile again due to uterine involution. A similar trend was observed in
our study as well (Figures 2, 3 and 4).

In the study of the doctoral thesis, the bacteria were in the form of both
monocultures and mixed cultures, where the facultative anaerobic
microorganisms Escherichia coli, Streptococcus spp., Staphylococcus spp., the
aerobic bacterium Corynebacterium spp. and the required anaerobic bacterium
Clostridium spp. were found in both the control group cows and cows with
RFM. It should be noted that E. coli was most commonly detected in Group 2
cows (where retained fetal membranes were removed manually and animals
were treated with [U bolus) that were injected with PGF2a. Also, the highest
number of Streptococcus spp. and Clostridia spp. cases were detected in Group
2 cows on day 42 PP. It has been reported in the literature that in several studies
the most common microorganisms in the uterine cavity were the facultative
anaerobic pathogens Escherichia coli, Trueperella pyogenes, Streptococcus spp.
(Bekana et al., 1994; Huszenicza et al., 1999; Sheldon et al., 2006; Azawi,
Rahawy & Hadad, 2008), Staphylococcus spp., aerobic bacteria Bacillus spp.
and Pseudomonas spp., as well as required anaerobic bacteria Fusobacterium
necrophorum, Prevotella spp., Bacteroides spp. (Huszenicza et al., 1999;
Sheldon & Dobson, 2004; Azawi, Rahawy & Hadad, 2008; Moore et al., 2019)
and Clostridium spp. (Sheldon & Dobson, 2004).

Most of the cows in the study did not develop uterine inflammations
after delivery, both in the control group as well as among the cows with RFM.
Foldi et al. (2006) report in their article that PP presence of bacteria in the
uterus of cows (bacterial contamination) does not always cause inflammation of
the uterus or clinical general disease. It depends on the immune system of the
animal. Uterine involution can be considered as a “visible balance” where
physiological uterine self-defence mechanisms are able to neutralise bacterial
contamination (Foldi et al., 2006).

In our study, metritis was detected in 13% of cows in the control group
(Fig. 5) but in cows with fetal membrane retention in 14% of cases. Antibiotics
containing penicillin and ceftiofur were used to treat metritis. In turn,
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endometritis was detected in 13% of cases in the control group and cows with
RFM in 29% of cases. In contrast, subclinical endometritis was present in 33%
of control cows and 42% of cows with RFM. Cows with RFM are at higher risk
of developing metritis in 15-20% of cases (Callahan, 1987; Koényves 2009;
Dubuc, 2011; Gilbert, 2018) and endometritis in 5-92% of cases (Borsberry &
Dobson, 1989; Van Werven, 1992; Brooks, 2000; Potter et al., 2010; Sarder et
al., 2010; Gilbert, 2018) than other cows. Once metritis has been diagnosed,
timely systemic antibiotic therapy is recommended. Penicillin or ceftiofur
antibiotics (Smith et al., 1998) or tetracycline-containing antibiotics (Schmitt et
al., 2001) administered intramuscularly or subcutaneously are more commonly
chosen.

The performance of antibiogram in the samples obtained during the
study from the uterine cavity of the cows, allowed the identification of
antibiotics that had an optimal effect for the performance of successful intra
uterine (IU) treatment of animals. However, it was only possible to obtain a
response from the laboratory about the results after two weeks of sample
submission at the earliest. Therefore, the decision was made to use 350,000 1U
of neomycin sulphate in combination with 500 mg oxytetracycline
hydrochloride for IU treatment. At low concentrations, neomycin has a
bacteriostatic effect (interferes with the synthesis of proteins in the cells of
microorganisms), at high doses - a bactericidal effect (damages the cytoplasmic
membranes of bacterial cells). In contrast, tetracyclines act on bacterial
ribosomes, where they inhibit protein synthesis. Tetracyclines are more active
against the microorganisms that are in the reproductive phase (Purvins, 1997).
Although neomycin was supposed to be effective against most of the bacteria
we had isolated during the study, it was not. The results of the antibiogram
showed that E.coli, Staphylococcus spp., Group G beta haemolytic streptococci,
Corynebacterium spp., Klebsiella spp., Tryeperella pyogenes, were sensitive to
it, but it was ineffective in other cases. In contrast, Clostridium spp.,
Staphylococcus spp., E. coli, Streptococcus spp., Klebsiella spp., Acinetobacter
Iwoffii and Aerococcus urinae were sensitive or partially sensitive to
tetracycline.

Results of histological examination of the uterus in cows with and without
fetal membrane retention

Uterine mucosa samples were obtained on day 42 postpartum in order to
determine the condition of the uterine mucosa of the cows included in the study.
In some cows on around day 42 PP, the uterine mucosa was not yet 100%
recovered. In cases of inflammation and on certain days of the heat cycle
(determined by the immunohistochemistry method), we detected a lot of
neutrophils among the epithelial cells. In the compact layer (subepithelial) of
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the functional layer of the endometrium, there were mononuclear cells and
neutrophils among the cells, which pointed to the presence of chronic
inflammation. Similar histological findings of varying severity were found in
cases of chronic inflammation in biopsy samples of cows with and without
RFM. Chronic uterine inflammation was characterised by the presence of
eosinophil WBC, thick, sclerotic walls of arterioles, connective tissue cell
proliferation, and development of lymphocytic follicles. We also detected
macrofocal chronic inflammation in the uterine stroma with fibrous and
vascular proliferation. Large-scale chronic inflammatory infiltrates consisted
mainly of lymphocytes and plasma cells with the presence of eosinophil WBC
in the mucosa. Focal lymphocyte infiltration was also observed. The glandular
mucosa was lined with cylindrical epithelium. Desquamated epithelium and
some inflammatory cells were found in their lumen. Supposedly hyperplastic
groups of glands formed in the fibrous stroma with groups of cells of chronic
inflammation. Haemosiderin granules were also occasionally detected in
histological samples. Individual lymphatic aggregations of follicular
mononuclear cells were found on the border with glands. Lymphatic follicles
even had a reproductive center. All of these changes of chronic inflammation of
the uterine mucosa have also been found in the studies by Pascottini and
Opsomer (2016), as well as Rhyaf (2010).

On average, six weeks after delivery, between days 34 and 47 PP,
subclinical endometritis may develop in the uterus (Thatcher et al., 2006) and,
as noted by Opsomer (2015), in the event of subclinical endometritis, no clinical
signs of endometritis are detected (purulent or mucopurulent secretions).
Pascottini et al. (2016) proved that histological examinations of the uterine
mucosa are more likely and more accurate in detecting subclinical endometritis.
It is a more sensitive method than in vivo or ex vivo cytology. Biopsy samples
of all cows with chronic inflammation in our study were found to have similar
histological findings, but with varying degrees of severity: mild to moderate
inflammation. These inflammations were subclinical endometritis. We
considered subclinical endometritis to exist, if there were no clinical signs of
uterine inflammation, but histological chronic inflammatory infiltrates were
detected in the sub-epithelial layer of the uterus - lymphocytes and lymphocytic
aggregates, macrophages, plasma cells, eosinophil WBC, separate round
lymphatic follicles. Granules of haemosiderin were also visible in the
subepithelial layer and stroma.

The examinations demonstrated that the histological condition of the
endometrium of 40% of the second group, 40% of the fourth group and 47% of
the third group of cows were consistent with subclinical endometritis, as
presented in Figure 6. Histological endometrial changes were observed in 33%
of cases of control group cows, which differed significantly from the results of
RFM cows (p<0.05). Subclinical endometritis is characterised by the reduction
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of pregnancy, an increase in the number of days open to the first service, and an
extension of the days open (Dubuc, 2011; Pascottini et al., 2016).

Results of immunohistological examination of the uterus in cows with and
without fetal membrane retention

The uterus is the target organ for ovarian steroid hormones. Oestrogen
receptors alpha, progesterone receptors and CD3" receptors on the surface of T
lymphocytes on day 42 PP were detected by means of the
immunohistochemical method in the uterine endometrium. Each of these
receptors indicated which phase of the heat cycle that the study animal was in
(follicular or luteal phase). This information was also important for the accurate
interpretation of histological examinations, as polymorphonuclear cells in the
uterine endometrium are increasingly infiltrated at certain times during the
oestrus cycle.

Positive expression of progesterone receptors (PR), oestrogen receptors
(ER) alpha in epithelial cell nuclei of the uterine mucosa, glandular epithelial
cell nuclei and stromal cells, as assessed by a semiquantitative method, ranged
from 'single' to 'very frequent' in the research cows. The concentration of ER a
and PR in the uterine stroma is highest during the oestrus cycle (days 0 and 5)
and lowest during the luteal phase. In contrast, in the uterine glandular
epithelium, the highest concentration of ER a is on days 0, 5, 9, and 13 during
the heat cycle, and the concentration of PR is highest on days O, 5, and 9
(Martin et al., 2008). Meanwhile, CD3" positive expression during the bovine
oestrus cycle is significantly higher in the stratum compactum layer. This CD3*
positive expression is higher in the early and middle luteal phase of the heat
cycle, but lower in the follicular phase (Ohta et al., 2013) which was also
confirmed in our study. However, in terms of CD3" positive expression, 47% of
cows in which retained fetal membranes were not removed and treated 1U had
this CD3" positive expression in the form of lymphocytic aggregates or had an
average of more than 30 lymphocytes per 0.1 pm? area, indicating subclinical
endometritis. In contrast, in the other groups of cows with RFM, CD3" positive
expression, which indicated subclinical endometritis, was lower (40% of cases).

Effect of fetal membrane retention treatment methods on subsequent
lactation
During the analysis of the effect of different RFM treatment methods on

subsequent lactation by using the amount of milk and SCC, no significant
difference was observed between the studied groups of cows in the first 30 days

66



PP, which was also confirmed by Drillich et al. (2007), however, in economic
terms severe losses were observed, which can be seen in Table 5.

During the study, the average production cost in herds to produce 1
kilogram of milk was 0.24 euro, but the average purchase price of milk was
0.27 euro. Consequently, the total loss per each kilogram of milk not obtained
was 0.51 euro. The comparison of the current lactation of each cow that has
given multiple births with the previous lactation, and the comparison of the
RFM cow groups with the control group (group 1) cows demonstrated that the
highest milk yield decrease was registered in Group 2 of cows, where fetal
membranes were removed manually and animals were treated with IU bolus
(112.91+91.86 kg, respectively), (Table 5).

But in the first 100 days PP, upon the comparison of the current lactation
of each cow that has given multiple births with the previous lactation, and the
comparison of the RFM cow groups with the control group (Group 1), the
highest decrease of milk yield was received for Group 2 cows (372.98+255.81
kg, respectively), as well as for group 4 cows (239.75+271.86 kg, respectively).
In contrast, in Group 3 of cows, this trend was weakly pronounced.

Some authors indicate that milk yield in subsequent lactation in cows
with RFM is significantly lower than in healthy cows (Hossein-Zadeh &
Ardalan, 2011; Islam et al., 2012; Tucho & Ahmed, 2017). However, Van
Werven et al. (1992) indicate that only in cows that have given multiple births,
did RFM significantly reduce milk yield during lactation. In contrast, Goshen
and Shpigel (2006), in their studies, found that both primiparous cows and
multiparous cows with RFM produced 300-500 kg less milk in standard
lactation than other animals of the herd. The highest milk loss in cows with
RFM are registered in the first 4 weeks PP (Lucey et al., 1986)

Effect of fetal membrane retention treatment methods on reproduction
parameters in cows

When evaluating reproduction rates as a whole, the results obtained were
ambiguous. Reproduction results are shown in Table 6. Although, days open to
the first service, there were differences between Group 1 cows (control) and
cows with RFM, they were not significant (p>0.05). Patel et al. (2016) reports
that manual removal of retained fetal membranes increases the time from
calving to the first instance of heat by 20 days compared to other treatments.
This occurs because manual removal of the fetal membranes results in minor
damage to the uterine endometrium, which, in turn, reduces phagocytic activity
and neutrophil WBC counts in the blood, thus reducing local and general
resistance to infections. When evaluating the effect of PGF,, on the days open
to the first service in our study, the number of days decreased in all groups of
cows studied. However, it had no significant effect (p>0.05). Up to 100 days
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PP, 73% of cows in the control group and 64% of cows in the second group
were artificially inseminated, which differed significantly (p<0.05) from the
cows in groups 3 and 4 (43% and 31%, respectively), (see Table 6). When
evaluating the effect of PGF,, on the number of artificially inseminated cows up
to 100 days PP, significantly better results were obtained for Group 4 cows,
where RFM was not separated and IU treatment was not applied (respectively,
in cows with the PGF,, injection, 50% of animals were artificially inseminated
within up to 100 days PP, while without the PGF,, injection - 14%) (p<0.05). In
contrast, in other groups of cows, the results were worse in cows that received a
PGF,, injection.

When evaluating the number of inseminations of cows until pregnancy
occurs, or services per pregnancy, the optimal result was only observed for
Group 2 cows (respectively, 1.75+£0.37 times). Although Rokde et al. (2017)
indicate that the insemination index is significantly higher for cows with RFM
than for control group cows (2.39+0.14 versus 1.33+0.07, respectively).
Similarly, Hossain et al. (2015) report that the insemination index of cows with
RFM was 2.89+0.78 times. When evaluating the percentage of the first service
conception in our study, Group 4 cows demonstrated relatively better results
(38%), although days open for them was among the longest (160+25.03 days).

The highest percentage of pregnant cows up to 150 days PP is observed
in the second group - 43%. The second highest result was for group 4 cows
(38%). Significant differences were only observed between cows of groups 2
and 3 (43% vs. 29%) (p<0.05). When evaluating the effect of PGF,, on the
pregnancy of cows up to 150 days PP, significantly better results were obtained
for Group 4 cows, where RFM was not separated and IU treatment was not
applied (respectively, in cows with the PGF,, injection, 67% of animals became
pregnant within up to 150 days PP, while without the PGF,, injection - 11%)
(p<0.05). The cows of Group 1 and Group 3 that received the PGF,, injection
had significantly worse gestational outcomes up to 150 days PP (25% for Group
1 cows with the PGF,, injection and 43% for cows without the PGF,, injection
(p<0.05), while in Group 3, 20% for cows with the PGF,, injection and 40% for
cows without the PGF,, injection (p<0.05)). For all cows of the study,
percentage of pregnant cows up to 200 days PP ranged from 40 to 50%, and
there were no significant differences between cows that had or had not received
the PGF,, injections.

When evaluating days open, the shortest days open among cow groups
with RFM was for Group 2 cows (126+18.08 days), the longest - in Group 4
cows (160+25.03 days) (p>0.05). Hossain et al. (2015) reports that in cows with
RFM, the days open period is 108.45+9.34 days. Djuricic et al. (2011) found
that manual removal of retained fetal membranes prolongs the days open
period. When evaluating the effect of PGF,, on the days open period, it should
be noted that the results of PGF,, use in our study were worse in all groups,
except for Group 4 cows.
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When assessing the reproduction of cows, it is also important to know
the number of culled cows in the herd and the reasons for the culling thereof.
For a variety of reasons (infertility, anoestrus, severe mastitis, ruptured teat tip,
abomasal dislocation, dilatation of the caecum, hoof problems (lameness), fatty
liver disease), a total of 23 cows out of 60 were culled during the current
lactation. In the control group, 4 cows were culled (27%, the average age of
cows was 3.25+0.48 years and 2.25+0.48 lactations), in the second and third
groups 7 cows in each (47%), but in the fourth group - 5 cows (33%). The
average age of cows with RFM was 3.94+0.45 years and 2.89+0.44 lactations.
There were significantly more culled cows in the second and third group of
cows than in the control group (group 1) and in the fourth group of cows
(p<0.05). Dubuc et al. (2011) state in their review that some uterine diseases
pose an increased risk of animal culling, for instance, metritis and RFM, where
the risk exists in the early lactation phase (30 days PP) or in the late lactation
phase (around 300 days PP). Beagley et al. (2010) suggest that not only uterine
diseases may be a cause for animal culling in the event of RFM, but it may also
be due to another postpartum disease combined with RFM.

ECONOMIC COSTS FOR DIFFERENT TREATMENT METHODS FOR
FETAL MEMBRANE RETENTION

The retention of fetal membranes causes economic losses to farms both
in the form of unobtained milk and in the form of reduced, poor reproduction
and, consequently, in the absence of one offspring per year, and in the form of
various other diseases resulting from RFM. The fact that there may be RFM for
cows, are shown by a number of factors before and after delivery. For example,
the duration of pregnancy in cows. The duration of pregnancy in cows may
affect the future lactation and reproduction of the animal. Prolonged or
shortened thereof can result in fetal membrane retention (Han & Kim, 2005;
Shenavai et al., 2010; Hossein-Zadeh & Ardalan, 2011; Hossain et al., 2015). In
our study, the duration of gestation in the cows of the control group was
281.40+1.37 days, which falls within the normal physiological range, while in
cows with RFM it was significantly shorter (273.18+1.03 days) (p<0.05).

The duration of the dry period in cows may affect the post-partum period
of the animal. Watters (2008), with his group of scientists, points out that a
reduced dry period can cause fetal membrane retention. To find this out we
evaluated the duration of the dry period (DP) in the animals involved in the
study (cows that gave birth more than once) (n = 42) post factum. As heifers (n
= 18) do not have a dry period, they were not included in the calculations. In the
cows of the control group, where the fetal membranes were separated within 24
h PP, the mean duration of the DP was 66+4.8 days (57-101 days). By contrast,
in cows with RFM the average duration of DP as a whole was 58+3.7 days. It
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was divided into: shortened DP — on average it amounted to 30+5.2 days (4—46
days); traditional DP — on average it was 63=1.6 days (47-70 days); prolonged
DP - on average amounted to 79+4.5 days (71-108 days). In cows with RFM,
the percentage of shortened and prolonged DP was 54%, while the traditional
DP occurred in 46% of cases. There were no statistically significant differences
in the duration of DP, however, the occurrence of RFM was more frequent after
a shortened or prolonged dry period (p>0.05). Curtis et al. (1985) and Santschi
et al. (2011) found that older cows develop RFM as a result of a shortened dry
period. Although Coppock et al. (1974) do not see a relationship between the
length of the dry period and RFM, data of this study were obtained more than
30 years ago and the productivity of cows was much lower at that time (Watters
et al., 2008).

RFM can also be caused by the sex of offspring, number of offspring and
the fact of them being born alive or dead. In our study, the composition of the
control group of cows was characterised by delivering a higher number of
heifers - 9 (56%), fewer bulls - 5 (31%) and in one case - twins (13%). In
contrast, in the groups of cows with RFM, the offspring was dominated by bulls
- 23 (40%) (p>0.05) and significantly fewer heifers - 14 (25%) (p<0.05), as well
as the number of twins - 8 (28%) and stillborn calves - 4 (7%) was statistically
significantly higher (p<0.05). This is also confirmed by other studies of the
authors, which indicate that RFM occurs more commonly after the birth of
twins, bulls, stillborn calves in difficult births (LeBlanc, 2007; Gaafar et al.,
2010; Hossein-Zadeh & Ardalan, 2011; Islam et al., 2012; Tucho & Ahmed,
2017).

The age and lactation number of cows can also serve as a cause of RFM.
In our study, the mean age of control group cows was 3.33+0.35 years, but for
cows with RFM - 4.10+£0.27 years (p>0.05). The mean ordinal number of
lactation in control group cows was 2.13+0.32, in cows with RFM - 2.91+£0.26
lactations (p>0.05). Studies by other authors also confirm that RFM is more
common in older cows with higher lactation numbers, especially in hot
summers (Curtis et al.,1985; Shenavai et al., 2010; Hossein-Zadeh & Ardalan,
2011; Hossain et al., 2015; Tucho & Ahmed, 2017). Other authors also confirm
that as the age of cows increases and the number of lactations increases, the
percentage of cows with RFM also increases (Saloniemi et al., 1986; Stevenson
& Call, 1988; Sarder et al., 2010; Gaafar et al., 2010; Azad, 2010; Islam et al.,
2012; Sharma et al., 2017). However, several authors point out that not only the
age of cows influences the development of RFM, but also the season, when the
animals gave birth (Deyab, 2000; Gabr et al., 2005; Gaafar et al., 2010; Hossain
et al., 2015; Sharma et al., 2017). In our study, significantly more cases of RFM
developed in cows that gave birth in summer and autumn (42% and 29%,
respectively) than in winter and spring (16% and 13%, respectively) (p <0.05).
Deyab (2000), Gabr et al. (2005), Gaafar et al. (2010), Hossain et al. (2015),
Sharma et al. (2017) have also found in their studies that RFM occurs more
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frequently, when cows give birth in spring and summer, which is partly
consistent with our study results.

When evaluating economic indicators, the results are ambiguous (see
Table 7). In order to calculate and prove which of the RFM treatment methods
has caused less economic losses in our study, we used formulas that calculate
the actual economic losses (AEL).

The actual economic losses in the case of forced animal eliminationwas
less was in the cow group, where the RFM were not removed and the animals
were not treated 1U, as the number of culled animals in this group was lower
than in the other two groups with RFM. However, lower AEL about unobtained
milk and lower number of unborn calves during the year were in cows where
the RFM were not removed, but the IU used antimicrobials (€ 99.64 and
€ 712.06, respectively). In contrast, for cows for which RFM were removed
manually and treated 1U, the AEL had the highest losses about not obtained
milk (€ 2282.63, respectively).

Veterinary costs derived from medicines used to treat RFM, veterinary
work, work of a worker who measured the temperature and observed the
animals on a daily basis, treatment of other diseases caused by RFM (metritis,
endometritis), and preventive measures to avoid various metabolic diseases that
may result from RFM. All these costs constituted veterinary costs and were the
lowest for the third group of cows, where the RFM were not removed, and the
animals were treated IU (€ 300, respectively).

When assessing all economic losses in general, the lowest those were for
third group cows, where the RFM were not removed and the animals were
treated 1U (€ 1391.70, respectively), while the most economic losses were for
second group cows, where the RFM were removed manually and the animals
were treated 1U (€ 3939.86, respectively).

In calculating the actual economic losses, we followed the guidelines
recommended by Bruveris (1987) for the models developed in the economic
science of veterinary work, which focused on these AEL - forced animal
elimination, unobtained milk, unborn calves during the year, and veterinary
costs. In contrast, Mahnani et al. (2021) offer a different formula for calculating
the economic costs of RFM (Euro/lactation) = % of the reduced costs of milk
production + the loss associated with the milk restriction for human
consumption during the RFM treatment process + replacement costs (early
slaughter of the animal) + impaired fertility costs (reduced fertility) +veterinary
and treatment costs + labor costs.

The purchase price of raw milk in Latvia is not permanent. They can
range up to 23%. During the study, from 2007 to January 2009, the purchase
prices of raw milk ranged from 0.24 - 0.34 euros/kg, on average it was 27.00
euros/kg. The production cost in the herds during the study period was 0.24
euros/kg of produced milk. At present, the purchase price of raw milk in Latvia
varies from 0.34 - 0.36 euros/kg (Agricultural Data Centre Republic of Latvia
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database, registers). Production costs, which consist of variable and pernament
costs, currently for large dairy farms in Latvia range from 0.26 to 0.30 euros/kg
of produced milk (data compiled by the Latvian Rural Advisory and Training
Centre). Although production prices and milk purchase prices have risen by a
few cents, the data obtained in our study are up-to-date and not outdated.

CONCLUSIONS

1. Regardless of the method of treatment for the removal of fetal membranes
selected, in cows with fetal membranes retention, complete uterine
involution had occurred 14 days later than in the control group. The cyclical
activity of ovarian function in the study cows was restored on day 15 and 18
postpartum. As evidenced by an increase in progesterone serum levels on
days 18 and 22 following parturition, and there were no significant
differences between groups of cows with fetal membrane retention.

2. On the second day after parturition, WBC deviation to the left with a
tendency to return to normal within 6 weeks. In the third week after
parturition, the number of band cells in cows with fetal membrane retention
was increased, which points to the actualization of inflammatory processes
during this period. Biochemical blood parameters in cows with and without
the retention of fetal membranes, pointed to the presence of hepatic
disorders - intrahepatic biliary drainage disorders.

3. Escherichia coli, Streptococcus spp., Clostridium spp. microorganisms were
the most common microorganisms found during bacteriological
examinations of the uterine cavity, which significantly decreased within 42
days postpartum in cows with the retention of fetal membranes and without
it. The lowest number of microorganisms species was found in cows where
retained fetal membranes were not removed and animals were not treated
1U.

4. Histological examination of the uterine endometrium on day 42 postpartum
resulted in lymphocytes and lymphocyte aggregations, macrophages, plasma
cells, eosinophils, and haemosiderin granules, which points to subclinical
endometritis, in 40-47% of cows with fetal membranes retention irrespective
of the selected method of treatment. It was more pronounced in cows, in
which the retained fetal membranes were not removed and the animals
received U treatment.

5. Using the immunohistochemical method to determine the positive
expression of CD3" in the uterine endometrium, it was possible to
differentiate subclinical endometritis from physiological lymphocyte
infiltration in the membranes of the bovine uterus during the various phases
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of the oestrus cycle, because elevated blood estrogen levels caused active
migration of neutrophils in the uterus, which in turn increased phagocytosis
and the bactericidal activity in the uterus.

When evaluating the effect of different RFM treatment methods on
subsequent lactation, no significant difference in milk yield was observed
between groups of cows. However, economically, the highest decrease of
milk yield in the first 100 days after parturition and the highest number of
somatic cell count in standard lactation was registered in cows, in which the
fetal membranes were removed manually and U treatment was provided.

The effect of the methods of treatment of fetal membrane retention on the
reproductive performance of cows was different, as there were no better or
worse outcomes registered for any particular type of treatment. Significantly
more inseminated cows up to 100 days PP were registered among cows, in
which fetal membranes were removed manually and animals received U
treatment. However, a significantly higher the first service conception and a
significantly lower number of culled cows were in the group of cows where
the RFM was not removed manually and the animal did not receive U
treatment.

In our study, economically better results were shown by a group of cows,
where the retained fetal membranes are not removed, and the animals are
treated with 1U boluses.

RECOMMENDATIONS FOR PRACTICE

After the initiation of treatment for retention of the fetal membranes, the
animal should be observed for 14 days after parturition, by recording the
changes in the body temperature of the cows and the nature of the discharge
from the birth canal. Especially if the choice is made in favour of non-
separation of the fetal membrane and non-administration of 1U treatment to
ensure that metritis does not develop.

Manual separation of fetal membranes should only be chosen if the fetal
membranes can be easily separated from the caruncles. First, attempt to
separate fetal membranes from 2-3 caruncles, if they are easily separated,
then continue. If they do not separate easily, stop this procedure and choose
another method for the treatment of fetal membrane retention.

In order to provide better treatment of inflammation of the uterine cavity
after the retention of the fetal membranes, it would be advisable to perform
random microbiological examinations and antibiograms of the contents of
the uterine cavity.
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