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PETIJUMA AKTUALITATE

Q drudzis ir zoonotiska slimiba, kuras ierosinatajs Coxiella burnetii ir plasi
izplatits pasauleé. Govim dabiska infic€Sanas ar Q drudzi parasti netiek saistita ar
butiskam kliniskajam pazimém, ta¢u zinams, ka Q drudzis atgremotajiem var
izraisit abortus, neauglibu, metritu, mastitu, un atgremotaji ir galvenais slimibas
ierosinataja avots cilvéku saslimSanas gadijumos. Ir zinams, ka augstrazigo
govju ganampulkos nereti sastop reprodukcijas problémas, kuru c€lonus ne
vienmér izdodas noskaidrot.

Kops 2015. gada, kad Partikas drosibas, dzivnieku veselibas un vides
zinatniskais institats ,,BIOR” uzsaka Q drudza ierosinataja Coxiella burnetii
klatbiitnes noteikSanu molekulari abortétajos auglos, imiinatbildes noteiksanu
apvienotajos piena paraugos un abort&juso dzivnieku seruma, tika noskaidrots,
ka attiecigi 10,70% un 13,20% no kopa 252 izmekletajiem ganampulkiem
sastopama C. burnetii klatblitne un iminatbilde, un 13,40% no 1010
izmekl&tajiem ganampulkiem dzivniekiem aborta gadijumos seruma atrodama
C. burnetii imtnatbilde (Boroduske et al., 2017). Tai pat laika iztrika ar Siem
rezultatiem saistitu pétfjumu, kas lautu: identificét Q drudza uzn€migakos
ganampulkus, saprast slimibas izplatibas tendences, noskaidrot saslimSanas
riskam paklauto dzivnieku segmentu un, galvenokart, noskaidrot slimibas
ietekmi uz dzivnieka reproduktivo spg&ju.

Misu pétijuma rezultati lava: raksturot Q drudza skartos ganampulkus,
noskaidrot saimniekosanas prakses ipatnibas un identificét Q drudza izplatibu
iesp€jami veicino$os riska faktorus, jo tiesi Sie jautajumi, masuprat, ir arkartigi
aktuali no praktiskas piensaimniecibas skatu punkta, lai varétu: péc vairakiem
krit€rijiem (produktivitate, saimniekoSanas prakse) noverteét Q drudza lomu
reprodukcijas problému sastopamiba, un tadgjadi pienemt zinatniski pamatotus
léemumus dzivnieku turpmakai izmantoSanai vai brak&sanai.

Uzsakot petijumu, tika izvirzitas sekojosas aizstavamas tézes:

1. Q drudza skartie slaucamo govju ganampulki raksturojas ar noteiktiem
produktivitates un reprodukcijas raditajiem;

2. Q drudza izplatibu veicinoSo riska faktoru apzinaSana var laut izstradat
praktiskas rekomendacijas slimibas ierobezosanai;

3. neveicot ierobezojosus pasakumus, Q drudzim ir tendence izplatibu
ganampulka turpinat;

4. individualu dzivnieku reproduktivie traucgjumi anamnézg€ var tikt saistiti ar
C. burnetii antigéna fazes specifisko vai vispargjo imanatbildi un/ vai
klatbiitni piena;

5. dzivniekiem p&c aborta ar C. burnetii imtnatbildi vai klatbtitni turpmakais
reproduktivais sniegums un produktivitate bitiski pasliktinas.
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Promocijas darba izvirzita hipotéze: Q drudzis var butiski pasliktinat
reprodukcijas raditajus slaucamo govju ganampulkos, slimibas sastopamibai
raksturigo raditaju un veicino$o riska faktoru apzinaSana var€tu laut to ierobezot.

Promocijas darba merkis: noskaidrot Q drudza sastopamibu slaucamo
govju ganampulkos un ietekmi uz reprodukcijas raditajiem.

Meérka sasnieg8anai izvirzitie promocijas darba uzdevumi:

1. noskaidrot Q drudza sastopamibai raksturigos ganampulku produktivitates un
reprodukcijas raditajus, salidzinot Q drudza skarto un neskarto ganampulku
parraudzibas datus;

2. noskaidrot Q drudza izplatibu veicinoSos riska faktorus un ar reprodukciju
saistitu veselibas raditaju sastopamibas biezumu, veicot aptauju gan slimibas
skartajos, gan neskartajos ganampulkos;

3. noskaidrot slimibas izplatibu péc C. burnetii imtnatbildes un klatbitnes
individualo dzivnieku paraugos, izmainas un dinamiku laika, un saistibu ar
dzivnieku reproduktivo anamnézi;

4. izvértét abortSjuso dzivnieku turpmako reproduktivo sniegumu un
produktivitati péc aborta ar C. burnetii imiinatbildi vai klatbutni.

Pétijuma zinatniska novitate:

1. veikta slaucamo govju ganampulku parraudzibas raditaju izpéte, lai
ganampulka Itmeni konstatétu biitiskas produktivitates un reprodukcijas
raditaju atSkiribas Q drudza skartajos un neskartajos ganampulkos.

2. veikta ganampulku saimniekoSanas prakses izp&te Q drudza skartajos un
neskartajos ganampulkos, lai noskaidrotu slimibas izplatibu iesp&jami
veicino$os riska faktorus un to kombinacijas, ka ari to ietekmes biitiskumu
uz slimibas sastopamibu ganampulka. Veikta ar reprodukciju saistito
veselibas raditaju sastopamibas biezuma izpéte, lai noskaidrotu reproduktivas
veselibas atSkiribas dzivniekiem Q drudza skartajos un neskartajos
ganampulkos.

3. slaucamo govju ganampulkos Latvija pirmo reizi noteikta C. burnetii
antigéna fazes specifiska imtnatbilde. Piena paraugos noteikta ierosinataja
DNS klatbiitne. So raditaju sastopamiba izvértéta saistiba ar dzivnieku
reproduktivo anamnézi. Veicot paraugu ievaksanu divas reizes ar vairaku
meénesu intervalu, vertéta infekcijas izplatibas dinamika slaucamo govju
ganampulkos.

4. salidzinot abort§juso dzivnieku turpmako reproduktivo sniegumu un
produktivitati p&c aborta ar C. burnetii imtinatbildi vai klatbttni, vertéta
slimibas ietekme uz dzivnieku turpmakas izmantoSanas potencialu.



Personigais ieguldijums:

. Petijumam izveleto Q drudza skarto un neskarto ganampulku produktivitates
un reprodukcijas raditaju atlase, sakartosana un statistiska apstrade;

. ganampulku aptaujas anketas izstrade slimibas izplatibas riska faktoru
noskaidro$anai, aptverot jautajumu spektru sadalas: ganampulka
izveidosana/ papildinasana/ atjauno$ana, mitnosana, higi€na, citi faktori. Ar
reprodukciju saistito veselibas raditaju sastopamibas biezuma noskaidroSanai
ieklaujot jautajumu spektru sadalas: govju atne$anas, pecdzemdibu perioda
saslimSanas, dzivnieku piespiedu brakeSana pédgja gada laika. Datu
statistiska apstrade. Personigi veikta aptauja dala no petijuma icklautajiem
ganampulkiem;

. individualo dzivnieku asins un piena paraugu ievakSana, nogadasana
laboratorijas, dalgji — daliba paraugu testéSana laboratorijas. Individualo
dzivnieku reprodukcijas datu atlase, sakartoSana un statistiska apstrade.
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MATERIALI UN METODIKA

Q drudza sastopamibai raksturigie slaucamo govju
ganampulku parraudzibas raditaji

Slaucamo govju ganampulku atlase parraudzibas radrtaju salidzinasanai
No 2020.gada Latvija kopa registréta aptuveni 11800 liellopu novietnu skaita
(www.ldc.gov.lv, resurss skatits 03.03.2021.) petfjumam sakotngji péc
nejausibas principa tika atlasttas kopa 200 novietnes (1,70%), no tam 100 Q
drudza skartas, 100 neskartas. Novietnu registracijas numuru parbaude tika
veikta Latvijas Lauksaimniecibas Datu centra (LDC). LDC ir Latvijas
Republikas Zemkopibas ministrijas parraudziba esoSa valsts sabiedriba, dibinata
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1997.gada, lai veiktu zootehniska, veterinara un lauksaimnieciska rakstura
informacijas apkopos$anu, apstradi un analizi Latvijas Republika ar mérki ieviest
vienotu dzivnieku un ganampulku registru un ciltsdarba informacijas sistemu
saskana ar starptautiskam prasibam (https://www.ldc.gov.lv/lv/vesture, resurss
skatits 03.03.2021). P& novietnu registracijas numuru parbaudes talakam
pétijumam kvalificgjas 118 novietnes (no tam 60 Q drudza skartas, 58 neskartas),
kas bija aridzan piena parraudziba esosi slaucamo govju ganampulki. Pargjas
novietnes nekvalificgjas vairaku iemeslu d&l: partraukts vai mainits
saimnieciskas darbibas veids, novietne nav icklauta piena parraudziba vai
novietnes tips bija kautuve.

Tadgjadi petijuma tika izmantoti 118 slaucamo govju ganampulku (3,13% no
kopa 3775 piena parraudziba esosiem slaucamo govju ganampulkiem) 2019.gada
parraudzibas dati, kas iegiiti LDC Registru un statistikas nodalas 03.apakssadalas
“Ciltsdarbs” 3.apak$punka “Parraudziba”
(https://registri.ldc.gov.lv/lv/parraudziba resurss skatits 03.03.2021). Petijuma
ieklautie ganampulki parstavéja 78 pagastus 23 novados no visiem Cetriem
Latvijas regioniem — Kurzemes, Vidzemes, Latgales, Zemgales.

Ganampulka statuss (Q drudza skarts/ neskarts) tika defingts saskana ar
“BIOR” datu baze esoso informaciju, kas ieklava piena (koppiena, apvienoto
piena paraugu), abortgjuso dzivnieku seruma un abortu produktu izmeklgjumu
rezultatus. Par Q drudza skartiem ganampulkiem tika atziti tadi, kuros
dzivniekiem konstatéta C. burnetii imanatbilde (ELISA) vai C. burnetii
klatbtitne (PCR), par neskartiem — ganampulki, kuros visi veiktie piena, seruma
vai aborta produktu izmekl&jumi bijusi C. burnetii negativi. Mingtas “BIOR”
datu bazes izveide sakta 2012.gada (Boroduske et al., 2017), $aja pétjjuma
izmantota informacija par ganampulkiem, kuros mingtie izmekl&jumi veikti Iidz
2019.gada septembrim.

Salidzinatie ganampulku parraudzibas raditaji

Lai noskaidrotu, kados slaucamo govju ganampulkos sastop Q drudzi, tika
izvertétas atSkiribas starp visa Latvijas teritorija lokaliz€tiem Q drudza
skartajiem un neskartajiem ganampulkiem, salidzinot tadus raditajus, ka:
dzivnieku skaits dazadas grupas (teles, pirmpienes, pargjas, visas), izslaukums,
tauku, olbaltumvielu, laktozes saturs piena kilogramos un somatisko Stnu skaits
(*1000) standartraziba, slauksanas dienu skaits, pirmas aps¢klosanas un pirmas
atneSanas vecums telém ménesos, servisa un cietstaves perioda ilgums dienas un
aps€klosanas reizu skaits uz griisnibu.

Ganampulku parraudzibas raditaju datu apstrade
Raditaju aprakstosas statistikas (vid&jais aritmeétiskais un standartklida)
aprekini tika veikti Jamovi programma. Ganampulku parraudzibas raditaju
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savstarp&jai salidzinaSanai tika izmantots Manna-Vitnija U tests Jamovi
programma, un katram raditajam noteikti: p-vertiba, U vertiba un efekta
nozimiba jeb r vertiba (<0,3 maza, 0,3-0,5 vidgji liela, >0,5 liela nozimiba).

Q drudza izplatibu iespéjami veicinoSie riska faktori un
ietekme uz dzivnieku reproduktivo veselibu

Ganampulku atlase Q drudZa iespéjami veicinoSo riska faktoru un ar
reprodukciju saistitu veselibas raditaju noteiksanai

Q drudza izplatibu veicinoSo riska faktoru un ar reprodukciju saistitu
veselibas raditaju sastopamibas biezuma noteikSanai tika izmantoti no 58
slaucamo govju ganampulkiem (no tiem 36 Q drudza skarti, 22 neskarti) iegiiti
aptaujas anketu dati. Aptaujas mérkis bija visi 118 pétijuma ieklautie
ganampulki, atsauciba tika sanemta no 58 respondentiem, kas sastada 49,15% no
petijumam kopa atlasitajiem 118 slaucamo govju ganampulkiem. Aptaujatie
ganampulki parstavéja 32 pagastus 17 novados no visiem cetriem Latvijas
regioniem — Kurzemes, Vidzemes, Latgales, Zemgales.

Q drudza izplatibu iespéjami veicinoSie riska faktori
Lai identificétu Q drudza izplatibu iesp&jami veicino$os riska faktorus un to

savstarp&jo mijiedarbibu, darba tika vertéti sekojosi saimnickoSanas prakses

faktori:

o vidgjais slaucamo govju skaits ganampulka, liellopu teritorialais blivums,
dzivnieku iegade no citam saimniecibam (tai skaita imports), vakcinacija un
karantina importetajiem dzivniekiem, saimniecibas vecums gados,

e mitnes un tur€Sanas veids, dzemdibu zona, slimo, tai skaita abort&juso
dzivnieku zona, ventilacija mitng,

e pakaiSu izveSanas biezums, dezinfekcijas lidzeklu lietojums atneSanas zona,
higiénas pasakumi dzemdibu palidzibas snieg$ana, placentas aizvaksanas
laiks p&c atnesanas, riciba aborta gadijuma, deratizacijas pasakumi, inventara
(tai skaita lauksaimniecibas tehnikas) lietojums, apgérba maina vai
virsapgérba lietoSana saimnieciba personalam un/ vai apmekl&tajiem,

e m@slu izmantoSana lauksaimniecibas zemju uzlaboSanai, ganibu
izmantosana, sunu, kaku, aitu un kazu klatbutne ganampulka, &rcu
piesiikSanas sastopamiba govim, maksligas apseklosanas, veterinarmedicinas
un nagu grieSanas pakalpojuma sanemsanas raksturs, saimniecibas atvertiba
apmeklétajiem, darbinieku skaits un nodarbinatibas raksturs Q drudza
skartajos un neskartajos ganampulkos.
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Q drudza ietekme uz dzivnieku reproduktivo veselibu
Lai noskaidrotu Q drudza ietekmi uz slaucamo govju reprodukciju, Q drudza

skartajos un neskartajos ganampulkos tika apkopoti sekojosi ar reprodukciju

saistiti veselibas raditaji:

e apgriitinatu dzemdibu Tpatsvars, dvinu Ipatsvars, nedzivi dzimusu p&cnacgju
patsvars, abortu sastopamiba un abortu céloni,

e augla segu aiztures, akiita pécdzemdibu metrita, kliniska un subkliniska
endometrita, pirms un pecdzemdibu guléSanas, mastitu, pagarinatu
dzimumciklu patsvars

un to sastopamibas bieZums, ka arT dzivnieku piespiedu brakéSanas apjoms

un iemesli pedgja gada laika.

Ganampulku aptaujas veikSana

Ganampulku aptaujas anketa kopa 45 jautajumi tika apkopoti septinas
tematiskas sadalas (ganampulka izveidoSana/ papildinaSana/ atjauno$ana,
mitno$ana, higi€na, citi faktori, govju atnesanas pedgja gada laika, pecdzemdibu
slimibas pédgja gada laika, dzivnieku piespiedu brakésana pedeja gada laika),
katra no tam 2 — 12 jautajumi gan ar 1 — 6 gataviem atbilZzu variantiem, gan
atverta tipa jautajumi.

Slaucamo govju ganampulku 71pasnieku, saimniecibas vaditaju vai
apkalpojoSo veterinararstu aptauja tika veikta 2019. — 2022. gada. Aptaujas
anketas tika aizpilditas gan manuali papira formata, aptaujajot ganampulku
apkalpojoS$o veterinararstu/ saimniecibas parstavi/ IpaSnieku telefoniski vai
klatieng, gan elektroniski, respondentiem aizpildot aptaujas anketu vietne
Google (https://docs.google.com/forms).

Atbildes wuz anketas jautagjumiem par ganampulka izveidoSanu/
papildinasanu/ atjaunosanu, mitnoSanu, higi€nu un citiem faktoriem tika iegiitas
no saimniecibu iek$€jas dokumentacijas, rutinas darbibu protokoliem un/ vai
respondentu personigajiem novérojumiem. Atseviskos ganampulkos atbildes uz
vizuali novérojamiem parametriem (saistiba ar mitnosanu, higi€nu un citiem
faktoriem) tika iegiitas arT klatienes vizit€s. Dati par slaucamo govju skaitu un
liellopu teritorialo blivumu tika iegiiti LDC datu bazg.

Atbildes uz anketas jautajumiem par govju atnesanos, pecdzemdibu slimibam
un dzivnieku piespiedu brakesanu pedéja gada laika tika iegiitas, apkopojot datus
no saimniecibu ieks€jiem pierakstiem papira formata vai elektroniskajam datu
bazem.
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Aptaujas anketu datu apstrade

Ganampulku aptaujas anketu rezultati tika apstradati, izmantojot Binomialas
Logistiskas regresijas metodi Jamovi programma. Sakotngji tika noteikta
katras pazimes p-vértiba un izredzes koeficients pie 95% ticamibas intervala. P&c
tam tika veikta modeléSana, nosakot divu logiski saistitu mainigo pazimju
savstarpgjo mijiedarbibu. Statistiski nozimigos modelos noteikti: Akaike
Informacijas koeficients (AIC), 2, Z un p-vértibas, izredzes koeficients pie 95%
ticamibas intervala un ta izmainas.

Coxiella burnetii imiinatbilde seruma un klatbiitne piena
individualo dzivnieku paraugos

Ganampulku atlase individualo dzivnieku paraugu ievaksanai

Coxiella burnetii imtnatbilde seruma un klatbiitne piena individualo
dzivnieku paraugos tika noteikta, lai noskaidrotu Q drudza statusu dzivnickiem
ar un bez reprodukcijas traucgjumiem anamnézé€ un Q drudza izplatibas
raksturu ganampulka.

Individualo dzivnieku paraugi tika ievakti 15 Q drudZa skartos ganampulkos,
aptverot 12,71% no pétjjumam kopa atlasitajiem 118 slaucamo govju
ganampulkiem. Paraugi tika ievakti katra no ganampulkiem divas reizes ar 7 —
pagastus 7 novados no visiem Cetriem Latvijas regioniem — Kurzemes,
Vidzemes, Latgales, Zemgales.

Individualo paraugu ievakSanas metodika

Individualo dzivnieku piena un asins paraugi tika ievakti katra ganampulka
no 6 — 10 dzivniekiem. Dzivnieku atlase tika veikta p&c nejausibas principa,
ieklaujot dazadu vecumu un laktaciju dzivniekus. Lai noskaidrotu Q drudza
statusu dzivniekiem ar un bez reprodukcijas trauc€jumiem, sakotngji nejausi
atlasitajiem dzivniekiem LDC datu bazg tika iegiita reproduktiva anamnéze, un,
balstoties uz to, mérka dzivnieki iedaliti grupas “Dzivnieki ar reprodukcijas
problémam anamnéz&” un “Kontroles dzivnieki bez reprodukcijas problémam
anamnéz&”. Sada paraugu ievak$anas shéma izstradata saskana ar Eiropas
Partikas nekaitiguma iestades zinojuma ieteikto (European Food Safety
Authority (EFSA) — angl.) Pasivo monitoringa shému liellopiem (Sidi-
Boumedine et al., 2010).

Grupa “Dzivnieki ar reprodukcijas problémam anamnéz€” no katra
ganampulka sakotngji tika atlasiti divi l1dz Cetri dzivnieki, kam vairakkart veikta
maksliga apseklosana un noveroti pagarinati dzimumcikli (virs 23 vai 48
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dienam), anamné&z€ aborti vai nedzivi dzimusi pecnacgji, ka arT min&to probleému
kombinacijas. Saja grupa bija ietvertas gan griisnas teles (n=16), gan slaucamas
govis (n=50) no pirmas lidz sestajai laktacijai, kopa 66 dzivnieki.

Grupa “Kontroles dzivnieki bez reprodukcijas problemam anamn&ze” no
katra ganampulka sakotngji tika atlasiti sesi Iidz astoni dzivnieki bez ieprieks
minétajam reprodukcijas problemam (vairakkart€ja maksliga apseklosana,
pagarinati dzimumcikli, aborti, nedzivi pecnacgji). Ar1 $aja grupa bija ietvertas
gan grisnas teles (n=16), gan slaucamas govis (n=58) no pirmas lidz septitajai
laktacijai, kopa 74 dzivnieki.

Kopa sakotngji tika ievakti 140 asins un 103 piena paraugi. Sakotn&ja
paraugu ievakSanas reiz€ no grusnam telém ievakti tikai asins paraugi, no
slaucamam govim — asins un piena paraugi. Sakotng&ja paraugu ievaksana notika
pamisus dazados ganampulkos laika perioda no 2017. — 2019.gadam.

Lai noskaidrotu Q drudza izplatibas raksturu ganampulka, individualie
paraugi tika ievakti arT atkartoti pec 7 — 13 ménesiem. Saja laika perioda visas
grisnas teles bija atnesusas, kliistot par pirmpieném. Aridzan $aja laika perioda
25 dzivnieki bija nobeigusies vai dazadu iemeslu (apgritinatas dzemdibas ar
sekojosu pakalkaju parézi, klibums, zema produktivitate, glumenieka ciila un
citi, bez viena domingjosa iemesla) del tikusi nokauti. Ta ka uz atkartoto paraugu
ievakSanas reizi visas griisnas teles bija atnesusas, no visiem dzivniekiem tika
ievakti asins un piena paraugi, iznemot govis, kam bija cietstaves periods. Kopa
atkartoti paraugi tika ievakti no 115 govim. No tam 62 govim turpinajas esosa
laktacija, 32 govim bija sakta jauna laktacija, 21 govij bija cietstaves periods.
Lidz ar to atkartoti tika ievakti 115 asins un 94 piena paraugi. Atkartota paraugu
ievaksana notika pamiSus dazados ganampulkos laika perioda no 2018. — 2020.
gadam.

Japiebilst, ka sakotngjo izmekl€jumu rezultati tika =zinoti dzivnieku
Tpasniekiem, un, iesp&jams, atseviskos ganampulkos tas bija motivgjoss iemesls
Q drudza pozitivo dzivnieku brak&sanai ar mérki samazinat slimibas izplatibu
ganampulka.

Individualo dzivnieku izmeklé$ana un paraugu ievaksana

Pirms piena un asins paraugu ievakSanas visiem dzivniekiem tika veikta
vispargja klmiska izmekl&Sana. Visi petjjumam atlasitie dzivnieki tika atziti par
kltniski veseliem, tad€] paraugu ievaksana tika veikta saskana ar sakotngjo planu.
Sakotngja paraugu ievaksanas reize slaucamas govis bija dazadas laktacijas fazes
(no 4 — 90 dienam p&c atneSanas), griisnas teles bija 8. — 9. grlisnibas ménesi.
Atkartotaja paraugu ievaksanas reiz€ visas griisnas teles bija atnesusas, klistot
par slaucamajam govim, ka ar péc iepriek$€jas atnesanas bija veikta maksliga
aps€kloSana un iestajusas jaunas grusnibas. Lidz ar to visas govis bija dazadas
pecdzemdibu perioda (no 3 — 250 dienam pé&c atneSanas) vai jaunas grisnibas
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(42 — 268 dienas) fazes. Reproduktiva trakta izmekl&jumu atradumi atbilda
attiecigajai fazei, tacu nebija savstarpgji salidzinami.

Veicot veterinaras procediiras pétijjuma dzivniekiem, tika ievérotas etikas
normas un labas veterinaras prakses principi un vadlinijas. Asins paraugi tika
ievakti labi fiksétiem dzivniekiem, tadgjadi nodrosinot asins parauga ieguvi ar
precizu, vienreiz&ju adatas ievadiSanu. Piena paraugi, atkariba no
saimniekoSanas prakses (slaukSanas zal€ nepiesietas turésanas ganampulkos vai
stavvieta piesietas turéSanas ganampulkos), tika ievakti pec atbilstosas tesmena
un pupu sagatavosanas slauksanai. P&c parauga ieguves, lai dzivniekam netiktu
ietekméts piena atdeves reflekss, notika rutinas slauksana. Veterinaro procediiru
veikSanai saskana ar darba izstrades laika speka esoSo Dzivnieku aizsardzibas
likumu (Latvijas Vestnesis, 1999) speciala atlauja nebija nepiecieSama.

Asins paraugi tika ievakti pa 3 mL no astes vénas sterilos vakutaineros ar
rec€Sanas aktivatoru. Pirms parauga ievakSanas astes ada punkcijas apvida tika
attirita ar 70% etanola samitrinatu auduma salveti. Asins paraugi tika ievakti ar
21G vakutainera adatu. Péc parauga ievakSanas tika veikta islaiciga (ap 10
sekundém) punkcijas vietas kompresija ar sterilu marles tamponu, lai
nodro$inatu asino$anas apstasanos. Piena paraugi tika ievakti sterilos plastikata
konteineros pa 20 mL no &etriem tesmena ceturk$niem. Pirms parauga
ievakSanas tika veikta pupu galu tiriSana vispirms ar sausu, péc tam ar 70%
etanola samitrinatu auduma salveti un pirmo striikklu atslaukSana. P&c paraugu
ievakSanas nekavgjoties tika turpinatas manipulacijas, lai veiktu rutinas
slauk$anu (slauksanas stobrinu uzlikSana).

P&c ievaksanas piena un asins paraugi tika nekavgjoties atdzeséti lidz +4°C,
nogadati Partikas drosibas, dzivnieku veselibas un vides zinatniska instittta
“BIOR” Mikrobiologijas un patologijas laboratorija, un izmekl&jumi veikti 48
stundu laika p&c paraugu ievaksanas.

Individualo dzivnieku paraugu testéSana

C. burnetii antigéna fazes specifiska imiinatbilde seruma tika noteikta ar
ELISA metodi, lietojot ,,VetLine Coxiella Phase 1 ELISA” un ,,VetLine Coxiella
Phase 2 ELISA” komplektus (NovaTec, Vacija). Abu testu jutiba 96.20%,
specifiskums 94.47%. Atbilstosi pielietoto testu lietoSanas instrukcijas noradém
tika veikta seruma paraugu sagatavosana, izmekl&$ana, rezultatu nolasiSana,
aprekinasana un interpretacija.

Dala pétijuma C. burnetii kopiga (I un II fazes antigéna) imuinatbilde
seruma tika noteikta ari, izmantojot ID Screen Q Fever Indirect Multi-species
ELISA testu (ID Vet, Francija). Testa jutiba 100%, specifiskums 100%.
Atbilstosi pielietota testa lietoSanas instrukcijas noradém tika veikta seruma
paraugu sagatavoSana, izmekl€Sana, rezultatu nolasiSana, aprékinasana un
interpretacija.
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Piena paraugos C. burnetii klatbiitne tika noteikta molekularbiologiski ar
reala laika polimerazes k&des reakciju (Polymerase chain reaction — PCR, angl.).
Atbilstosi pielietota ADIAVET™ COX REALTIME Test for the detection of
Coxiella burnetii by real-time enzymatic DNA amplification (PCR test) (Bio-X
Diagnostics, Francija) lietosanas instrukcijas noradém tika veikta ievakto piena
paraugu sagatavoSana, C. burnetii DNS ekstrah&$ana un attiri§ana, amplifikacija
un rezultatu interpretacija.

Individualo paraugu rezultatu datu apstrade

Dzivnieku brakesanas iemeslu starp Q drudza skartiem/ neskartiem
ganampulkiem un C. burnetii imtnatbildes un klatbatnes dinamikas veérté$anai
tika izmantots Z-tests divu paraugkopu proporciju salidzinasanai vietng
Social Science Statistics 2020.

Turpmakais reproduktivais sniegums un produktivitate
dzivniekiem péc aborta ar Coxiella burnetii imiinatbildi vai
klatbutni

Ganampulku un dzivnieku atlase turpmaka reproduktiva snieguma un
produktivitates vértéSanai péc aborta ar Coxiella burnetii imiinatbildi vai
klatbiitni

Turpmaka reproduktiva snieguma un produktivitates izvert€sanai kopa tika
atlastti 297 dzivnieki piecos no ieprieksgjas aktivitates ieklautajiem slaucamo
govju ganampulkiem (A, B, C, D un E), kuros laika perioda no 2016. —
2019.gadam tika registréts aborts un saskana ar Dzivnieku infekcijas slimibu
valsts uzraudzibas planu testéta C. burnetii imtnatbilde vai klatbitne. A, B, C,
D un E ganampulkos $aja laika perioda vid&jais slaucamo govju skaits bija
attiecigi 658, 154, 387, 534 un 728, izslaukums parraudzibas perioda attiecigi
11427, 8710, 9572, 8097 un 10431 kg. No Siem pieciem ganampulkiem 2016. —
2019. gada laika tika izmekl&ti 361 abortgjusu dzivnieku seruma paraugs (no A,
B, C, D un E ganampulkiem attiecigi 201, 30, 33, 30 un 67) un 104 dzivnieku
aborta produktu (auglis, augla iek$&jie organi, placenta) paraugi (attiecigi 55, 23,
11, 14 un 1). No 361 testéta seruma parauga C.burnetii pozitivi bija 139
(38,50%), un no 104 testéto aborta produktu paraugiem C. burnetii pozitivi bija
36 (34,62%) dzivnieku paraugi. P&tijuma aktivitatei tika atlastti visi PCR
pozitivie (n=36) un PCR negativie (n=67), ka ar1 nejausi izveleti ELISA pozitivie
(n=112) un ELISA negativie (n=82) dzivnieki. Kopa pétijuma aktivitate tatad
tika ieklauti 148 C. burnetii pozitivi dzivnieki (im@inatbilde vai klatbitne), to
skaita 29 griisnas teles un 119 slaucamas govis no 1. — 7. laktacijai un 149
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C. burnetii negativi (iminatbilde vai klatbtitne) dzivnieki, to skaita 38 graisnas
teles un 111 slaucamas govis no 1. — 8. laktacijai.

Noteiktie reprodukcijas un produktivitates raditaji

Abortgjusajiem dzivniekiem tika apkopoti raditaji par laiku, kad notika
aborts (laktacija un grusnibas ilgums méneSos aborta bridi), turpmako
iznakumu (brakéSana, slaukSana), reproduktivo sniegumu (maksligas
apseklosanas reizu skaits uz griisnibu, grisnibas iestasanas no pirmas maksligas
apseklosanas, pagarinatu dzimumciklu sastopamiba, servisa periods, laiks Iidz
pirmajai maksligai aps€kloSanai jauna laktacija, grisnibas iestaSanas Iidz 150
dienam p&c atneSanas un nakama pécnacgja statuss pec aborta griisnibas) un
produktivitati (izslaukums, tauku, olbaltumvielu, laktozes un somatisko $tinu
skaits standartlaktacija) péc aborta.

Turpmaka reproduktiva snieguma un produktivitates izvértéSana
dzivniekiem péc aborta ar C. burnetii imainatbildi vai klatbutni

Sai pétijuma aktivitatei atlasito 297 dzivnieku individualie dati par abortu,
iznakumu péc aborta, turpmako reproduktivo sniegumu un produktivitati
tika ievakti LDC datu bazes autorizetaja sadala no individualajam dzivnieku
kartitém. Katra dzivnieka individualie reprodukcijas (servisa periods,
maksligas apscklosanas reizu skaits uz grisnibu) un produktivitates
(izslaukums, tauku, olbaltumvielu, laktozes un somatisko Stinu skaits
standartlaktacija) raditaji tika salidzinati gan starp C. burnetii pozitivajiem un
negativajiem dzivniekiem, gan ar katra individuala dzivnieka tur€Sanas
ganampulka attieciga gada vidgjiem raditajiem, kas ievakti LDC Registru un
statistikas nodalas 03.apakssadalas “Ciltsdarbs™ 3.apaksSpunka “Parraudziba”
(https://registri.ldc.gov.Iv/lv/parraudziba). Somatisko S§tnu skaits (*1000
Stnas/mL) tika konvertétas logaritmiskajas vienibas (log (2)) saskana ar Shook
(1993) un Shook (1993).

Tadi reprodukcijas raditdji, kas parraudzibas datos netick apkopoti
ganampulka ITmeni (griisnibas iestaSanas no pirmas maksligas apseklosanas,
pagarinatu dzimumciklu sastopamiba, laiks 11dz pirmajai maksligai aps€kloSanai
jauna laktacija, griisnibas iestasanas 11dz 150 dienam p&c atneSanas un nakama
pecnacgja statuss péc aborta griisnibas) tika salidzinati tikai starp C. burnetii
pozitivajiem un negativajiem dzivniekiem.

Turpmaka reproduktiva snieguma un produktivitates péc aborta datu
apstrade

Raditaju aprakstosas statistikas (vid&jais aritmétiskais un standartklida)
aprekini tika veikti Jamovi programma. Vidé&ja laktaciju skaita, grasnibas ilguma
meénesos aborta bridi un reprodukcijas raditaju savstarpgjai salidzinasanai tika
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izmantots Manna-Vitnija U tests Jamovi programma, un katram raditajam
noteikti: p-vertiba, U veértiba un efekta nozimiba jeb r vértiba (<0,3 maza, 0,3-
0,5 vidgji liela, >0,5 liela nozimiba).

Laktaciju skaita un griisnibas ilguma meneSos aborta bridi, iznakuma p&c
aborta starp C. burnetii pozitivu/ negativu dzivnieku grupam salidzina$anai tika
izmantots Z-tests divu paraugkopu proporciju salidzinasanai vietné Social
Science Statistics 2020.

Katra abortgjusa dzivnieka (gan C.burnetii pozitiva, gan negativa)
reprodukcijas un produktivitates raditaji, nemot vera govs laktaciju skaitu,
salidzinati ar ganampulka vid€jiem reprodukcijas un produktivitates raditajiem
attiecigaja gada ar vienas paraugkopas t-testu datorprogramma Stata
(StataCorp LP, 4905 Lakeway Drive, College Station TX77845, USA, version
Stata BE 18.0 for Windows). P&c aborta C. burnetii pozitiva statusa, jaunas
laktacijas saksanas un ganampulku individualo at$kiribu ietekme vienlaicigi uz
visiem raZibas raditajiem (standartlaktacijas izslaukums, piena tauki,
olbaltumvielas un somatisko $tGnu skaits) novértéta ar daudzvariaciju
dispersijas analizi MANOVA.

PETIJUMA REZULTATI UN DISKUSIJA
Ganampulku parraudzibas raditaji

Visu 118 pétijuma ieklauto slaucamo govju ganampulkiem tika veikts
dzivnieku (teles, pirmpienes, pargjas, visas) skaita, izslaukuma, piena satura
raditaju (tauki, olbaltumvielas, laktoze, somatisko $tnu skaits) un reprodukcijas
raditaju (pirmas maksligas apséklosanas un pirmas atneSanas vecums telem,
servisa (bezgriisnibas) un cietstaves periods, slaukSanas dienu skaits un
maksligas aps€klosanas reizu skaits uz grisnibu) salidzinajums no 2019. gada
parraudzibas datiem, un septinos raditajos tika konstatgtas butiskas atSkiribas.

Salidzinot Q drudZa skartos un neskartos ganampulkus péc dzivnieku skaita
tajos, tika konstatéts, ka Q drudza skartie ganampulki ir batiski (p<0,001) lielaki
par neskartajiem, vert§jot visas dzivnieku grupas: teles (94,60+£14,70 skartajos
ganampulkos un 12,50+3,08 neskartajos), pirmpienes (attiecigi 74,60+10,60 un
12,60+2,62), pargjas (attiecigi 113,30+14,40 un 24,60+4,04) un visas (attiecigi
1890+24,50 un 37,20+6,45). Vairaki autori petjjumos arT ieprieks uzsverusi lielu
dzivnieku skaitu ganampulka (kas parsniedz 100 — 200 dzivniekus) ka butisku
atskirtbu un iespgjamu riska faktoru slimibas sastopamiba, pieméram,
Ziemelirija (Ryan et al., 2011), Irija (McCaughey et al., 2010), Danija (Paul et
al., 2012), Niderlande (van Engelen et al., 2014), Portugale (Anastécio et al.,
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2016), Italija (Barlozzari et al., 2020), Spanija (Alvarez et al., 2012), Igaunija
(Neare et al., 2023) un Latvija (Boroduske et al., 2017, Grantina-Ievina et al.,
2021). Tas skaidrojams ar apstakli, ka liclaks ganampulks var veicinat ilgaku
C. burnetii cirkulaciju arvidg, ekspozicijai paklaujot vairak dzivniekus.

Apkopojot izslaukuma jeb raZibas raditajus standartlaktacija dazadam govju
grupam (pirmpienes, pargjas, visas) tika konstatéts, ka Q drudza skartajos
ganampulkos visas govju grupas izslaukums ir butiski (p<0,001) augstaks ka
neskartajos ganampulkos. Pirmpieném izslaukums standartlaktacija Q drudza
skartajos un neskartajos ganampulkos bija attiecigi 7915,00+243,00kg un
5966,00+311,00kg, pargjam attiecigi 9192,00+290,00kg un 7333,00+242,00kg,
visam attiecigi 8715,00+264,00kg un 7042,00+219,00kg.

Salidzinot tauku saturu piena standartlaktacija dazadam govju grupam
(pirmpienes, pargjas, visas), tika konstatets, ka Q drudza skartajos ganampulkos
tauku saturs piena ir biitiski (p<0,001) augstaks visas govju grupas ka neskartajos
ganampulkos. Pirmpien@m tauku saturs piena standartlaktacija Q drudza
skartajos un neskartajos ganampulkos bija attiecigi 312,00+7,82kg un
239,00+12,42kg, pargjam attiecigi 372,00+9,71kg un 302,00+£9,95kg, visam
attiecigi 350,00+8,53kg un 288,00+8,90kg.

Salidzinot olbaltumvielu saturu piena standartlaktacija dazadam govju
grupam (pirmpienes, pargjas, visas), tika konstatéts, ka Q drudza skartajos
ganampulkos olbaltumvielu saturs piena ir biitiski (p<0,001) augstaks visas
govju grupas ka neskartajos ganampulkos. Pirmpieném olbaltumvielu saturs
piena standartlaktacija Q drudza skartajos un neskartajos ganampulkos bija
attiecigi 260,0048,59kg un 191,00+10,23kg, pargjam attiecigi 306,00+£9,90kg un
240,0048,17kg, visam attiecigi 289,00+9,12kg un 229,00+7,44kg.

Salidzinot laktozes saturu piena standartlaktacija dazadam govju grupam
(pirmpienes, pargjas, visas), tika konstatets, ka Q drudza skartajos ganampulkos
laktozes saturs piena ir butiski (p<0,001) augstaks visas govju grupas ka
neskartajos ganampulkos. Pirmpieng&m laktozes saturs piena standartlaktacija Q
drudza skartajos un neskartajos ganampulkos bija attiecigi 376,00+13,70kg un
244,00+16,60kg, pargjam attiecigi 425,00+£16,10kg un 306,00+14,90kg, visam
attiecigi 406,00+14,90kg un 292,00+13,90kg.

Attieciba uz produktivitates raditajiem (izslaukumu, tauku, olbaltumvielu
un laktozes saturu piena standartlaktacija), tika noskaidrots, ka mtisu petfjuma
butiski augstaki Sie raditaji visas govju grupas (pirmpienes, pargjas, visas) ir Q
drudza skartajos ganampulkos. Nemot vera, ka augstrazigas govis un ganampulki
ir ilgtspgjigaki, jo katrs sarazota piena (tai skaita tauku, olbaltumvielu un
laktozes) kilograms atstaj mazaku ietekmi uz apkart&jo vidi ka mazrazigas govis
un ganampulki, nakotn€ paredzama augstrazigu ganampulku izkopSana
gengtiski, ar labturibas raditaju attalinatu uzraudzibu, baribas devu aprékinasanu
mikroelementu ltmeni, uz profilaksi vérstu govju veselibas uzraudzibu un
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preciza reprodukcijas snieguma menedzmentu (Britt et al., 2021). Lidz ar to
jarekinas, ka uzmaniba veérSama ar1 infekcijas slimibu ierobezosanas virziena.

Salidzinot somatisko §iinu skaitu piena standartlaktacija dazadam govju
grupam (pirmpienes, pargjas, visas), statistiski nozimiga atSkiriba pirmpienu un
pargjo govju grupam Q drudza skartajos un neskartajos ganampulkos netika
konstateta (p>0,05). Pirmpienu grupa somatisko Stinu skaits standartlaktacija
vidgji bija 97,70+7,01 Q drudza skartajos un 140,00+£28,4 neskartajos
ganampulkos, pargjam attiecigi 193,10+£20,25 un 232,00+18,70*1000 Stinas/mL.
Somatisko Stinu skaita butiska (p=0,03) atskiriba tika konstat€ta visu govju
grupa, attiecigi 169,90+18,98 Q drudza skartajos un 212,00+17,10*1000
Stnas/mL neskartajos ganampulkos. Ir plasi pétijumi par C. burnetii izdaliSanos
ar pienu slaucamam govim apvienota piena paraugos (bulk tank milk — BTM,
angl.), kuros ar PCR metodi noteikta Q drudza ierosinataja DNS klatbiitne, un
zinams ar1, ka ierosinatajs ar pienu var izdalities gan pastavigi, gan sporadiski
(Guatteo et al., 2007). Mazak ir pétijumu, kas skaidro tiesi C. burnetii klatbiitnes
piena saistibu ar kliniskiem un subkliniskiem mastitiem, kas raksturojas ar
paaugstinatu SSS piena. Tiesa, tas ir sarezgiti ari ierosinataja sporadiska
izdaliSanas rakstura dél. Neraugoties uz to, ir pétfjumi, kas atklaj cieSu
C. burnetii klatblitnes piena saistibu ar hroniskiem subkliniskiem mastitiem
slaucamam govim (Barlow et al., 2008). Miisu pétijuma paréjas govju grupas
atkiriba SSS starp skartajiem un neskartajiem ganampulkiem nebija batiska, kas
vedina domat, ka C. burnetii klatbiitne tesmena veselibu ganampulka limeni
batiski nepasliktindja. Tacu §is jautajums — sakariba starp C. burnetii klatbGtni
piena un mastitu, kas raksturojas ar paaugstinatu SSS, paliek atvérts turpmakiem
petjjumiem

Salidzinot slaukSanas dienu skaitu dazadam govju grupam, statistiski
nozimigas atskiribas netika konstatétas nevienai no tam (p>0,05). Pirmpienem Q
drudza skartajos ganampulkos vidgjais slaukSanas dienu skaits bija 389,00+6,39
un neskartajos 355,00+£16,57, pargjam attiecigi 378,00+5,02 un 385,00£7,90,
visam attiecigi 382,00+5,08 un 389,00+7,13.

Salidzinot pirmas maksligas apsékloSanas un pirmas atnesanas vecumu
telem, Q drudza skartajos ganampulkos tie bija augstaki, attiecigi 15,38+0,37 un
26,39+0,63 meénesi un neskartajos ganampulkos attiecigi 13,08+0,82 un
22,23+1,48 menesi, tacu atskiriba starp raditajiem nebija statistiski nozimiga
(p>0,05). Optimala augliba un augstaks piena izslaukums pirmaja laktacija tiek
sasniegts, ja telém pirmas atneSanas vecums ir 24 — 25 ménesi, tacu teles, kam
pirma atneSanas notiek jau 22 — 23 meéneSu vecuma, uzrada vislabakos
izslaukuma un dzivildzes raditajus pirmo piecu gadu laika, kas, iesp&jams,
skaidrojams sekojoSi — ja telei ir laba reproduktiva veseliba, tai ir tendence
saglabaties (Wathes et al., 2008). Savukart, ja telei augSana bijusi traucéta, to
iesp&jams apseklot lielaka vecuma, nepiecieSams lielaks aps€kloSanas reizu
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skaits, pirma atneSanas notiek v€lak un ir traucéts tas turpmakais produktivais
sniegums (Wathes et al., 2008).

Salidzinot servisa (bezgrasnibas) un cietstaves perioda ilgumu, abos no
tiem zemaki raditaji tika konstatéti Q drudza skartajos ganampulkos (attiecigi
148,2745,33 un 60,07+1,57 dienas), tacu atskiriba no Q drudZa neskartajiem
ganampulkiem (attiecigi 152,83+8,44 un 63,59+1,91 dienas) nebija statistiski
nozimiga (p>0.05).

Vertejot maksligas apsékloSanas reizu skaitu uz grisnibu, Q drudza
skartajos ganampulkos tas tika konstatéts ka butiski augstaks (p<0,001), proti,
sliktaks (2,10+0,05), salidzinot ar Q drudza neskartajos ganampulkos konstatéto
1,76+0,06. Par labu MA reizu skaitu uz griisnibu tiek uzskatits 1,6 reizes, par
vidgju 1,6 — 1,8 reizes, par akceptejamu ap 2 reizém, bet 3 un vairak MA reizu
skaits uz grasnibu tiek uzskatits par sliktu raditaju (Siatka et al., 2017). Zinams,
ka aps€klosanas reizu skaits uz griisnibu, tapat ka dienu skaits no atneSanas Iidz
pirmajai MA palielinas lidz ar dzivnieku vecumu (Mutmainna et al., 2022).

Apkopojot nodala iepriekSminéto, ka bitiski at$kirigi un ar nozimibu no
vidgji lielas lidz lielai Q drudza skartajos ganampulkos standartlaktacija tika
konstatéti sekojosi raditaji: augstaks izslaukums, augstaks tauku, olbaltumvielu
un laktozes saturs. Q drudza skartajos ganampulkos butiski zemaks, ta¢u ar mazu
nozimibu visu govju grupa tika konstatéts somatisko Stnu skaits. Bitiska
atskiriba ar lielu nozimibu bija arf lielaks dzivnieku skaits visas dzivnieku grupas
Q drudza skartajos ganampulkos. Nebiitiski zemaks un ar mazu nozimibu Q
drudza skartajos ganampulkos tika konstatets arT servisa (bezgriisnibas) un
cietstaves periodu garums. Nebitiskas un ar mazu nozimibu atskiribas starp Q
drudza skartajiem un neskartajiem ganampulkiem tika konstatgtas art slaukSanas
dienu skaita visam govju grupam. Savukart Q drudza neskartajos ganampulkos
ka biitiski labaks un ar vidgji lielu nozimibu tika konstatéts zemaks maksligas
aps€klosanas reizu skaits uz griisnibu un zemaks (tiesa, nebiitiski un ar mazu
nozimibu) pirmas maksligas aps€klosanas un pirmas atne$anas vecums telém.

Q drudza izplatibu slaucamo govju ganampulka iespéjami
veicinoSie riska faktori

Apkopojot ganampulku aptaujas rezultatus, tika noskaidroti vairaki statistiski
nozimigi Q drudza izplatibu iesp&jami veicinosie riska faktori un to kombinacijas
(aprakstiti statistiski nozimigie modeli (p<0,05)).

Tapat ka ganampulku parraudzibas rezultatu izpéte, art ganampulku aptauja
ka butiskako atskirtbu un (p=0,004) iesp&amo riska faktoru Q drudza
sastopamibai ganampulkd paradija lielu slaucamo govju skaitu. Aptauja
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ieklautajas Q drudza skartajas saimniecibas tas bija vid&ji 370,00+66,10 (min 15,
max 1963) govis, savukart neskartajas videji 39,00+5,48 (min 3, max 107) govis.
Rezultats atklaja, ka, slaucamo govju ganampulkam palielinoties par vienu
dzivnieku, saslimstibas ar Q drudzi iesp&ja palielinajas par 5%. Sie rezultati
apliecinaja parraudzibas datu izp&té konstateto, ka lielaks dzivnieku skaits
saistams ar augstaku Q drudza sastopamibu.

Darba tika konstatéts, ka liellopu teritorialais blivums ir butisks (p=0,01)
iespgjamais riska faktors Q drudza izplatiba — slimibas skartajas teritorijas
dzivnieku blivums vidgji bija 9,91 dzivnieks/km?, savukart neskartajas attiecigi
6,61 dzivnieks/km?. Liellopu blivumam palielinoties par vienu vienibu
(dzivnieku/km?), Q drudza izplatibas risks ganampulka pieauga par 45%. Tas
saskangja ar citu autoru pétijumiem, kuros palielinats liellopu teritorialais
blivums ticis identificéts ka slimibas izplatibu veicino$s riska faktors arf,
pieméram, Zviedrija (Nusinovici et al., 2015), Francija (Pandit et al., 2016) un
Danija (Agger & Paul, 2014b).

Ja saimnieciba tika iepirkti dzivnieki, iesp&ja, ka ganampulks bis Q drudza
pozitivs, pieauga par 80%. Turklat, ja iepirktie dzivnieki tika importéti no
arzemém, Q drudza sastopamibas iesp&ja palielinajas par 94%, tacu abi Sie
faktori nebija statistiski nozimigi (p>0,05). Ironiska karta, veicot vakcinaciju
un/ vai karantinu iepirktajiem dzivniekiem, Q drudZa sastopamibas iesp&ja
ganampulka palielinajas par 50%, tacu arf Sis raditajs nebija statistiski nozimigs
(p>0,05). Saimniecibas vecums gados Q drudza neskartajos ganampulkos vid&ji
bija 19,47 un skartajos attiecigi 17,06 gadi, arT §1 atSkiriba nebija bitiska
(p>0,05).

Atseviska atneSanas (dzemdibu) zona Q drudza neskartajos ganampulkos
bija 18,18% ganampulku, turpreti Q drudza skartajos — attiecigi 66,67%.
Atseviskas dzemdibu zonas esamiba palielindja Q drudza sastopamibas iesp&ju
ganampulka 9 reizes un bija vértéjama ka bitisks (p<0,001) iesp&jamais riska
faktors slimibas izplatiba. Nemot véra, ka piesietas turéSanas veids slaucamo
govju ganampulkos ir izzlidosa prakse, klust skaidrs, ka slimibas ierobezoSanas
pasakumi javeér§ ari uz droSu atneSanas vides iekartoSanu un apriko$anu
nepiesietas turé$anas mitnés.

Atseviska atneSanas zona kombinacija ar atseviSku slimo, tai skaita
abortéjuso dzivnieku zonu ganampulka iespgu biut Q drudza pozitivam
palielinaja vel par 47,2% (95%CI (1,73-51,86)), kas bija statistiski nozimigi
(p=0,01). Savukart, ja novietnés ar atseviSsku atneSanas zonu tajas tika lietoti
dezinfekcijas Iidzekli, Q drudza sastopamibas iesp&a samazinajas lidz 7,66
reizém.

Maksliga ventilacija (elektriskie ventilatori) un tas kombinacija ar dabisko
ventilaciju tika konstatéta 38,89% Q drudza skarto ganampulku novietn€s,
savukart Q drudza neskarto ganampulku novietn€s ventilacija bija tikai dabiska.

23



Maksligas ventilacijas lietoSana novietne paaugstinaja slimibas sastopamibu 29
reizes un bija vert€jama ka batisks (p=0,002) riska faktors. Augstaka Q drudza
prevalence, pieméram, Niderlande, min&ta ar1 kazu novietn€s ar maksligo
ventilaciju (Schimmer et al., 2011). Kopuma maksliga ventilacija vairak tiek
lietota lielas novietnés (Mondaca, 2019).

Liellopu turésanas veids: nepiesieta/ piesieta/ jaukta tipa tika konstatets ka
bitisks iesp&jamais riska faktors Q drudza sastopamiba. Nepiesieta turésana tika
konstatéta 60,61% Q drudza skartajos ganampulkos un 27,27% neskartajos.
Nepiesietas turéSanas veids palielinagja Q drudza sastopamibas iesp&ju
ganampulka 3,33 reizes un vértejams ka biitisks riska faktors (p=0,01). Piesieta
turéSana tika konstatéta 63,64% neskarto un 27,27% skarto ganampulku.
Piesietas tur€Sanas veids, salidzinot ar nepiesieto, samazindja Q drudza
sastopamibu ganampulka par 81% (95% ticamibas intervals (CI) (0,06-0,67)) un
vertejams ka biitisks faktors (p=0,009). Jaukta tipa turéSana bija sastopama
12,12% skarto un 9,09% neskarto ganampulku. Jaukta tipa turSanas veids,
salidzinot ar nepiesieto, samazinaja Q drudza sastopamibu ganampulka par 40%
(95% CI (0,09-4,12)) un nebija statistiski nozimigs (p>0,05). Masu pétijuma
rezultati saskangja ar Neare et al., 2023 pétijumu, kura slaucamo govju nepiesieta
vai jaukta tizpa (piesieta/ nepiesicta) turESana bija batisks pozitivas
seroprevalences raditajs. Tomer janem véra, ka Eiropa, saistiba ar slaucamo
govju ganampulku ekonomisku apsvérumu vaditu (Krpalkova et al., 2016)
paplasinasanas tendenci (Jago & Berry, 2011) un rekomendacijam slaucamo
govju labturiba (EFSA, 2009), piesietas turé$anas veids ir izztido$s. Vertgjot sava
ka lauksaimniecibas dzivnieku veterinararstes praksé noveérotas tendences,
piesietas turéSanas mitnu skaits samazinas ar1 Latvija. Apkopojot ganampulku
paplasinasanas tendences Latvija ped&jo 10 gadu laika, p&c piena parraudzibas
datiem (www.registri.ldc.gov.Iv/lv/parraudziba) redzams, ka vid&jais govju
skaits ganampulka palielingjies no 23,85 (124800 govis 5233 ganampulkos 2012.
gada) uz 34,94 (115600 govis 3309 ganampulkos 2022.gada). Lidz ar to,
apzinoties, ka piesieta turéSana ka Q drudzi ierobezojosa metode nebis
ilgtsp&jiga, japievers uzmaniba citu slimibas ierobezoSanas pasakumu izstradei,
kas biis efektivi lielos ganampulkos un nepiesietas turéSanas mitnés. Augstaka Q
drudza sastopamiba mitn€ turétiem dzivniekiem var bit skaidrojama ar
apstakliem, ka pie $ada turéSanas veida dzivniekiem ir lielaka iesp&ja aerosolu
veida uzpemt ierosinataju no kontaminStiem materialiem (auglideniem,
placentas), ka arT tieSa kontakta cela no cilvékiem, inficetiem dzivniekiem —
kakiem, grauzgjiem, putniem (Capuano et al., 2001).

Atseviskas slimo, tai skaita abortéjuso dzivnieku zonas esamiba 43,75%
Q drudza skarto un 18,18% neskarto ganampulku paradija, ka §ada zona novietng
palielina Q drudza sastopamibu ganampulka 3,5 reizes, tacu ir vert€§jama ka
nebitisks (p>0,05) riska faktors.
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52,78% Q drudza skarto un 68,18% neskarto ganampulku tika mitnoti slegta
tipa novietnés. Slégta tipa novietne palielinaja Q drudza sastopamibas iesp&ju
1,92 reizes, savukart mitnosana valgja tipa novietn€s Q drudza sastopamibu
samazinaja par 48% (95% CI (0,17-1,58)), tacu Sie raditdji nebija statistiski
nozimigi (p>0,05).

Saimniecibas personala apgerba maina vai virsapgeérba lietoSana novietné
tika konstateta ka biitisks (p=0,04) iespgjamais Q drudza izplatibu veicinoss riska
faktors, palielinot Q drudza sastopamibas iesp&ju 4,14 reizes.

Virsapgérba lietoSana saimniecibas apmeklétajiem palielinaja Q drudza
sastopamibas iesp&ju 3,27 reizes, tacu nebija statistiski nozimigs (p>0,05)
faktors.

Tika konstatéts, ka dezinfekcijas lidzeklu lietojums atne§anas zona
saistams ar 3 reizes lielaku Q drudza sastopamibas iesp&ju ganampulka, tacu nav
butisks faktors (p>0,05). Tas skaidrojams ar apstakli, ka atseviska atneSanas zona
pati par sevi jau bija butisks riska faktors. Iepriek$ minéts ar1, ka dezinfekcijas
lidzeklu lietojums atseviska atneSanas zona mazinaja Q drudza sastopamibas
varbiitibu ganampulka.

Saimniecibas, kuras veic deratizaciju un ir optimala riciba ar augli un
placentu aborta gadijuma, tika konstatéta attiecigi 2,57 un 1,81 reizi augstaka
Q drudza sastopamibas varbiitiba, tacu tas nebija statistiski nozimigi p>0,05).
Pretgji literatira paustiem viedokliem par savvalas dzivnieku (tai skaita
grauzgju) plaso inficétibu ar Q drudzi un to nozimi slimibas parnes€, misu
petyjuma tika noskaidrots, ka, lai arT nebutiski, bet biezak deratizacija Q drudza
neskartajos ganampulkos netika veikta, vai ka vienigais deratizacijas elements
tika uzskatits saimnieciba klatesoss kakis. Savukart pretéju praksi — grauzgju
indes lietoSanu vai specialu deratizacijas pakalpojumu ironiska karta izvelgjas
veikt tieSi Q drudza skartas saimniecibas. Deratizacija, bez Saubam, tieck uzskatita
par nozimigu higi€nas praksi, jo, pieméram, Niderland€ vairakas saimniecibas
konstatéta Q drudZa pozitivu Zurku sastopamiba (Reusken et al., 2011), un
grauzgju izskausana tikusi konstatéta ka butisks faktors Q drudza sastopamibas
mazinasana (Djellata et al., 2019).

Vidgjais placentas aizvakSanas laiks péc atneSanas Q drudza skartajos
ganampulkos bija 15,56 stundas, neskartajos 8,0 stundas, kas tika konstateta ka
nebiitiska atskiriba (p>0,05). Savukart, model&jot placentas aizvakSanas laiku
ar slaucamo govju skaitu ganampulka, tika konstatéta bitiska sakariba
(p<0,001). Tas noradija, ka pie esosa placentas aizvaksanas laika slaucamo govju
skaitam palielinoties par vienu dzivnieku, Q drudza sastopamibas iesp&ja
ganampulka palielinas par 5% (P=0,003).

Pie eso$a placentas aizvaksanas laika, slaucamo govju skaitam nemainoties,
iesp€ja ganampulkam biit Q drudza pozitivam kritas par 10% (p=0,019).
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PakaiSu mainas bieZums atneSanas zona ka iesp&jams riska faktors netika
konstatgts (p>0,05). Tapat arT higiénas pasakumu kopums, sniedzot dzemdibu
palidzibu — roku un dzemdgtajas argjo dzimumorganu mazgasana, dzemdibu
vietas sagatavoSana un gumijas cimdu lietoSana Q drudza sastopamibu
ganampulka bitiski neietekméja (p>0,05). Lai arT miisu pétijuma ganampulku
aptaujas rezultati neuzsveéra vairaku labas higi€nas prakses faktoru (higi€nas
pasakumi, sniedzot dzemdibu palidzibu, higiéna atneSanas zona un citi) nozimi,
par atbalstamu praksi Q drudza izplatibas ierobeZoSanas noliika tika uzskatitas
vairakas citu autoru rekomendacijas (Paul et al., 2012), ka, piem&ram,
aprikojuma, apavu, apgérba maina un /vai dezinfekcija. Dalita
lauksaimniecibas tehnikas lietoSana aridzan ka biitisks Q drudza sastopamibas
faktors netika apstiprinats (p>0,05).

Eréu piesiik§anas slaucamam govim tika novérota 86,36% Q drudza
neskartajos un 19,44% skarto ganampulku, kas vértgjama ka biitiska atSkiriba
(p<0,001). Ganampulkos, kur &réu piestikSanos dzivniekiem nenovéroja, Q
drudza sastopamibas iesp€ja bija vairak ka 26 reizes augstaka ka ganampulkos,
kur &réu piesiik§anos konstat€ja, iesp&jams intensivas un biitiski biezakas ganibu
izmantosanas d€l. Tas parliecinosi noradija, ka €rces nebija uzskatamas par Q
drudza izplatibu veicino$u riska faktoru. Ercu piesiik§anas dzivniekiem
korelacija ar Q drudza sastopamibu ganampulkos tikusi konstatéta, pieméram
Niderlandé (van Engelen et al., 2014) un Kipra (Cantas et al., 2011). Abos
petijumos &réu sastopamiba govim vai neskaidrs &rcu klatbiitnes statuss tika
saistits ar paaugstinatu Q drudza risku, nosakot C. burnetii klatbttni ar PCR
koppiena vai aborta materiala, kamer pati &rcu sastopamiba korelgja ar ganibu
lietoSanas praksi un sezonalam parmainam. Inficgtu &rcu klatbutne ir tikusi
atziméta ka iespgjams Q drudza infekcijas avots (Capuano et al., 2001), un
eksperimentali pieradits, ka cietdas €réu sugas, ka pieméram Ixodes ricinus
transstadiali var parnest C. burnetii un bat ka vektors slimibas izplatiba (Kdrner
et al., 2020). Tomér Duron et al., 2015 uzskata, ka, kaut arf ér¢u ka C. burnetii
vektora loma ir pieradita eksperimentalas sisteémas, lauka apstaklos ta nav tik
nozimiga ierosinatdja parne$ana uz dzivniekiem, turklat nereti Coxiella-lidzigas
bakterijas, ko plasi konstaté erces, nereti klidaini tiek interpretétas ka Coxiella
burnetii.

Liellopu nagu apstrade (grieSana) butiski (p<0,001) biezak tika veikta Q
drudza skartajos ganampulkos (attiecigi 91,43% skartajos un 45,45%
neskartajos). Ganampulkos, kur nagu apstrade tika veikta, iesp&a tam bit Q
drudza pozitivam paaugstinajas 12,8 reizes, bet neveicot — samazinajas par 92%.
Savukart nagu apstrade ka arpakalpojums nebija bitisks (p>0,05) riska
faktors slimibas izplatiba, pret€ji Paul et al (2012) konstat€tajam, jo tika veikta
gan Q drudza skartajos (84,38%), gan neskartajos (90,00%) ganampulkos.
Neraugoties uz S$aja pétijuma konstatéto faktu, ka nagu apstrade ka
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arpakalpojums ka butisks iesp&jamais riska faktors slimibas izplatiba
neiezimgjas, liellopu nagu apstrades aprikojumam jatiek ripigi dekontamingtam
un dezinficEtam p&c katra fermas apmeklgjuma.

Lielaks darbinieku skaits saimnieciba tika konstatéts ka iespgjams Q drudza
izplatibu veicino$s riska faktors. Q drudza skartajos ganampulkos vidgjais
darbinieku skaits bija 12,24+2,23 cilveki, neskartajos 3,46+0,46, kas bija butiski
(p=0,014) mazak. Darbinieku skaitam palielinoties par vienu, Q drudza
sastopamibas risks ganampulka palielinajas par 28%. Vertgjot darbinieku
skaita izmainas modeli ar slaucamo govju skaitu ganampulka, tika konstatéts,
ka pie eso$a dzivnieku skaita, darbinieku skaitam palielinoties par vienu, Q
drudza sastopamibas iesp&ja samazinajas par 6%.

Ka batisks (p=0,009) iespgjamais riska faktors Q drudza izplatiba tika
konstatéta ganibu neizmantoSana. Tika noskaidrots, ka 95,45% slimibas
neskarto ganampulku izmanto ganibas, savukart no Q drudza skartajiem
ganampulkiem ganibas izmanto vien 55,56%. Ja ganibas netika izmantotas, Q
drudza sastopamibas iesp&ja paaugstinajas 16,8 reizes, turpreti ganibu
izmantoSana samazindja Q drudza sastopamibas iesp&ju par 94%. Tas saskangja
ar pétjjumu Italija (Capuano et al., 2001), kur pastaviga govju turéSana ara
uzradija zemaku C. burnetii seroprevalenci, salidzinot ar sezonalu ganibu
izmantoSanu vai govju pastavigu turéSanu tikai mitn€. Miisu pétijjuma
noskaidrotais savukart ir pretruna ar Igaunija konstatéto (Neare et al., 2023), kur
ganibu izmanto$ana tika saistita tiesi ar augstaku C. burnetii seroprevalenci.

Ka biutisks (p=0,031) riska faktors tika konstat€ta saimniecibas atvertiba
apmekletajiem (seminari, ekskursijas, tOrisms u.c.). Saimniecibam, kas
pienéma apmeklétajus, bija 4 reizes augstaka iesp&ja biit Q drudza pozitivam,
savukart nepienemot apmekletajus, §1iesp&ja samazinajas par 75%. Ir zinams, ka
kopuma apmekletaju aizliegums ir viena no ilgtermina Q drudza izplatibas
kontroles iespgjam, ne vien lai no inficE$anas pasargatu cilvékus, bet arT lai
kopuma ierobeZotu infekcijas slimibu izplatibu dzivnieku vida (Panel & Ahaw,
2010).

Apstaklis, ka saimniecibas darbinieki strada arT citas saimniecibas (tai
skaita personigajas) pats par sevi nebija biitisks (p>0,05), tacu kombinacija ar
apgérba mainu vai virsapgérba lietoSanu saimniecibas darbiniekiem butiski
(p=0,016) paaugstinaja Q drudza sastopamibas iesp&ju lidz 8,16 reizém.

Pastavigs veterinararsts saimnieciba, bet sniedz pakalpojumus ar1 citas
saimniecibas ka iesp&jamais riska faktors bija uz butiskuma robezas (p=0,05).

Veterinaro pakalpojumu raksturs, maksliga apséklo$ana un liellopu
nagu apstrade ka arpakalpojums netika konstatéti ka bitiski (p>0,05)
iesp&jamie riska faktori Q drudza sastopamiba. Sunu un kaku, tapat arf aitu un
kazu Kklatbiitne slaucamo govju ganampulkos un Kiitsméslu izmanto$ana
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lauksaimniecibas zemju uzlaboSanai ka butiski riska faktors aridzan netika
apstiprinati (p>0,05).

Ar reprodukciju saistitu veselibas raditaju izverteéjums Q
drudza skartajos un neskartajos ganampulkos

Vertgjot govju atneSanas raditajus pedéja gada laika, starp slimibas
skartajiem un neskartajiem ganampulkiem biitiskas atSkiribas tika noskaidrotas
vairakos raditajos.

Q drudza skartajos ganampulkos dzivniekiem bitiski (p=0,006) biezak tika
konstatéta dvinu griisniba (vidgji 4,609% no visam griisnibam). Q drudza
neskartajos ganampulkos dvinpu griasnibu gadijumi vidgji bija 1,68%, un,
palielinoties dvinu griisnibas sastopamibai par 1%, varbiitiba, ka ganampulks biis
Q drudza pozitivs, pieauga par 53%. Zinams, ka augstaka dvinu griisnibu
sastopamiba tikusi konstat€ta arT seropozitivam govim péc divkarSas
vakcinacijas pret Q drudzi (Garcia-Ispierto et al., 2015). Lai ari dzivnieku
vakcinacija pret Q drudzi Latvija netiek veikta, infic€tajiem dzivniekiem pret
ierosinataju dabiski veidojas imiinatbilde, kas, iesp&jams izskaidro $o fenomenu
— biezak sastopamas dvinu griisnibas.

Bitiski (p=0,011) biezak Q drudza skartajos ganampulkos dzivniekiem
sastapa apgriitinatas dzemdibas (vid&ji 5,61% atneSanas gadijumu), kamér
neskartajos §is raditajs bija 1,96%. Pie $ada raditaja, apgritinatu dzemdibu
Ipatsvaram palielinoties par 1%, varbiitiba ganampulkam bt Q drudza pozitivam
palielinajas par 42%. Bitiski biezak sastopamam apgriitinatam dzemdibam
literatiira netika rasta tieSa saistiba ar Q drudzi. Tacu, nemot véra gan literatira
mingto, ka nedzivs auglis un dvinu dzemdibas parasti noris apgriitinati (Zaborski
et al., 2009), gan ari praksé stradajot personigi pieredz&tos gadijumus, var
pienemt, ka biezaka apgriitinatu dzemdibu sastopamiba Q drudza skartajos
ganampulkos var biit saistama ar nedzivu pécnacgju dzimsanu (intrauterinu augla
navi) vai dvinu griisnibu, kas, savukart, ir Q drudza klatbltnes ganampulka
sekas.

Nedzivi dzimuSu pécnacéju sastopamiba butiski (p=0,018) biezak tika
konstateta Q drudza skartajos ganampulkos, kur ta sastadija 4,74% no visiem
atneSanas gadijumiem, savukart Q drudza neskartajos ganampulkos Sis raditajs
bija 2,32%. Nedzivi dzimuSu pecnacgju sastopamibai pieaugot par 1%, Q drudza
varbitiba ganampulka pieauga par 36%. Lai arT Q drudzis tiesi ka abortu c€lonis
vairak ticis uzsverts aitu un kazu ganampulkos (Selim et al., 2018; Waldhalm et
al., 1978; Zeman et al., 1989), ari govju ganampulkos Q drudzis izraisa gan
abortus, gan priekslaicigu atneSanos un nedzivu vai vaju pécnacgju dzimsanu
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(APSW komplekss) (Agerholm, 2013), un Freick et al. (2017) atzime C. burnetii
imtnatbildes vai klatbaitnes ietekmi uz nedzivu pécnacgju sastopamibu, kas
apstiprinajas art miisu p&tijuma.

Abortu sastopamiba bitiski (p=0,04) biezak tika konstatéta Q drudza
skartajos ganampulkos, sastadot vidg€ji 4,11% no visu griisnibu gadijumiem. Q
drudza neskartajos ganampulkos §is raditajs bija vairak ka uz pusi mazaks,
sastadot 2,00% no visiem grisnibu gadijjumiem. Pienemot, ja abortu daudzums
palielinas par 1%, Q drudza sastopamibas varbiitiba palielinajas par 26%. Miisu
petijuma 4% abortu slieksnis tika parsniegts 41,67% skarto un 27,27% neskarto
ganampulku. Ja liellopu ganampulkos ar dzivnieku skaitu 1idz 100 gada sastop
tris abortus, bet ganampulka, kur dzivnieku skaits parsniedz 100, gada sastop
abortus vismaz 4% dzivnieku, pastav aizdomas par iesp&jamu Q drudza klatbtitni
taja (Sidi-Boumedine et al., 2010). Augsta abortu sastopamiba var tikt skaidrota
arT ar apstakli, ka Latvija abortu gadijumos konstateé vairakus ierosinatajus,
tostarp Listeria spp., pieméram, Listeria monocytogenes (Steingolde et al.,
2014), L. innocua, L. seeligeri (Piginka-Vjaceslavova et al., 2020). Ir arT citi
zinojumi (Derdour et al., 2017), kas apliecina C. burnetii un citu ierosinataju
(Neospora caninum, Listeria spp., Brucella abortus, BVD) vienlaicigu klatbatni
abortu gadijumos. Par C. burnetii lomu abortu sastopamiba slaucamo govju
ganampulkos ir vairaki pétijumi (Derdour et al., 2017; Djellata et al., 2019;
Héssig & Lubsen, 1998; Parisi et al., 2006; Saegerman et al., 2022), kuros ar
PCR metodi C. burnetii ka aborta ierosinatajs ticis konstatéts no 1,67% - 11,6%
abortu gadijumos. Latvija govju abortu gadijumos saistiba ar C. burnetii, nosakot
imtnatbildi abortgjusu govju (un telu) asins seruma, konstat€ta no 13,4%
(Boroduske et al., 2017) lidz 20,62% (Grantina-Ievina, Steingolde, et al., 2021)
izmekleto dzivnieku. P&dgja apjomigakaja pétijuma par Q drudza izplatibu
Latvija tika izmekl&ti 1557 abort&jusu govju seruma paraugi (no 573 novietném
79 pagastos visa valsts teritorija) un 744 aborta materialu paraugi (no 308
novietném 68 pagastos visa valsts teritorija). C. burnetii pozitiva iminatbilde
seruma tika konstatéta 321 (20,62%) abortéjusam dzivniekam (no 30 novietném
30 pagastos) un ar PCR metodi 28 (3,76%) aborta materialos (no 5 novietném 4
pagastos) (Grantina-levina et al., 2021). Vertgjot C. burnetii imtnatbildes
sastopamibu abortu gadijumos triju gadu griezuma (2018 — 2020), tas bija relativi
nemainigs — N0 13,45% - 22,42% abortgjuso dzivnieku (Grantina-Ievina et al.,
2021).

Abortu celopu noskaidroSanu biezak veica Q drudza skartajos
ganampulkos (80,00% skarto, 61,90% neskarto ganampulku). Gan Q drudza
skartajos, gan neskartajos ganampulkos biezak konstatétais abortu ierosinatajs
bija Smalenbergas viruss (attiecigi 13 un 4 ganampulkos), kam Q drudza
skartajos ganampulkos sekoja tie§i Q drudzis (11 ganampulki), nezinams
ierosinatajs (7 ganampulki), Listeria spp. (4 ganampulki), govju virusala diareja
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(bovine viral diarrhea — BVD angl.) (3 ganampulki), Leptospira spp. (2
ganampulki). Q drudza neskartajos ganampulkos ka otrs biezakais abortu c€lonis
tika noradits nezinams ierosinatajs (3 ganampulki), Listeria spp. (1 ganampulks)
un respiratori sincitialais viruss (1 ganampulks).

Vertgjot peécdzemdibu slimibu sastopamibas biezumu pedgja gada laika, starp
slimibas skartajiem un neskartajiem ganampulkiem butiskas atSkiribas tika
noskaidrotas vairakos raditajos.

AKkiits pécdzemdibu metrits bitiski (p=0,0011) biezak tika konstatets Q
drudza skartajos ganampulkos, skarot vidgji 8,06% dzivnieku, savukart Q drudza
neskartajos $is raditajs bija 2,62%. Pieaugot pécdzemdibu metiTta sastopamibai
par 1%, varbiitiba, ka ganampulks biis Q drudza pozitivs, palielinajas par 23%.
Pecdzemdibu metrita — stavokla ar palielinatu dzemdi, sarkanbriiniem
tdenainiem izdalfjumiem, sist€miskam saslim$anas pazimém un drudzi 21
dienas laika p&c atnesanas (Sheldon et al., 2006) saistiba ar Q drudza infekciju
petijumos ir gan apstiprinata, augstaku metritu incidenci konstatgjot
seropozitiviem dzivniekiem (To et al., 1998), gan apSaubita (Muskens et al.,
2011), gan atzita par aktualu un nepiecieS$amu jomu, lai turpinatu p&tijjumus
plasaka méroga (Turcotte et al., 2021). Freick et al. (2017) apraksta C. burnetii
iminatbildes vai klatblitnes ietekmi uz p€cdzemdibu metrita sastopamibu
pirmpieném, kuras tris ned€las pirms atneSanas bija seronegativas. ArT misu
petijuma rezultati paradija bitiski augstaku pécdzemdibu metrita sastopamibu Q
drudza skartajos ganampulkos.

Biezak, tacu nebitiski (p>0,05) Q drudza skartajos ganampulkos tika
konstatgti arT tadi raditaji ka pirms un pécdzemdibu guléSana (attiecigi 5,09%
un 3,14% atneSanas gadijumu), kliniska endometrita sastopamiba (attiecigi
6,71% un 3,56% dzivnieku), placentas aizture (attiecigi 6,00% un 4,05%
atneSanas gadijumu) un hipokalceémija (attiecigi 7,67% un 5,14% atneSanas
gadijumos). Freick et al. (2017) ir aprakstijis C. burnetii ietekmi, lai ari
nebiitisku, uz placentas aiztures sastopamibu, kas saskan arT ar miisu pétijjuma
rezultatiem.

Savukart tadi raditaji ka pagarinatu dzimumciklu ipatsvars, mastita
(kltniska un subkliniska) sastopamiba un subkliniska endometrita sastopamiba
nebitiski (p>0,05) biezak tika konstatéta Q drudza neskartajos ganampulkos
(attiecigi 12,31% un 8,50%; 12,27% un 11,86%; 5,71% un 4,58%). Augstaka
mastitu sastopamiba Q drudza neskartajos ganampulkos saskan&ja ar
parraudzibas raditaju rezultatiem, kuros augstaks SSS ganampulka Iimeni tika
konstatgts tiesi Q drudza neskartajos ganampulkos. Tas atstaj vietu turpmakiem
pétijumiem par C.burnetii ka mastita ierosinataja lomu. Ir parliecinosi
apstiprinata C. burnetii loma klinisku un subklinisku endometritu un tam
sekojoSas sliktas auglibas vai neauglibas gadijumos govim. Identificgjot
C. burnetii antigénu ka vienigo patogénu neaugligu govju endometrija
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makrofagos, De Biase et al., 2018 pirmie sagatavoja zinojumu, kas apraksta
C. burnetii klatbiitnes saistibu ar endometritu, dzemdes vaskulitu un fibrozi, ka
rezultata dzivniekam samazinas augliba vai smagakos gadijumos dzivnieks kliist
neaugligs. Ari Freick et al. (2017) aprakstijis C. burnetii ietekmi uz endometrita
sastopamibu 42 dienas pEc atneSanas pirmpieném, kuras tris nedélas pirms
atneSanas bija seronegativas. Miisu pétljuma nebija izdiferencéta endometritu
sastopamiba pirmpieném un vairaku laktaciju govim, tacu kopigais vertgjums
paradija C. burnetii pozitiva statusa saistibu ar augstaku endometritu incidenci.

Atseviska uzmaniba tika pieversta piespiedu brakéto dzivnieku skaitam un
iemesliem. Tika noskaidrots, ka Q drudza skartajos ganampulkos p&d&ja gada
laika braketi vide&ji 6,27+2,22% dzivnieku, Q drudza neskartajos vid&ji
9,39+2,21% dzivnieku, §1 atSkiriba nebija bitiska (p>0,05). Apkopojot dzivnieku
piespiedu brakesanas iemeslus, tika konstatéts, ka kaju probléemu del butiski
biezak dzivnieki tika braketi Q drudza skartajos ganampulkos — attiecigi 19
(52,78%) Q drudza skartajos un 4 (18,18%) neskartajos ganampulkos
(p=0,00906).

Atskiribas pargjos brakeSanas iemeslos starp Q drudza skartajiem un
neskartajiem ganampulkiem nebija batiskas (p>0,05). Reprodukcijas
probléemu dg] dzivniekus brakgja 17 (47,22%) Q drudza skartajos un 11
(50,00%) neskartajos ganampulkos. Tesmens problémas ka brakésanas iemesls
tika atziméta 13 (36,11%) Q drudza skartajos un 12 (54,55%) neskartajos
ganampulkos. Zema produktivitate ka dzivnieku brakeSanas iemesls bija
noradita 4 (11,11%) Q drudza skartajos un 3 (13,64%) neskartajos ganampulkos.
Traumu del dzivniekus brakgja 7 (19,44%) Q drudza skartajos un 2 (9,09%)
neskartajos ganampulkos. Citus brakésanas iemeslus atzimé&ja 7 (19,44%) Q
drudza skartie un 8 (36,36%) neskartie ganampulki.

Apkopojot nodala iepriekSminéto, ka butiski iesp&jamie Q drudza izplatibu
veicinoSie riska faktori tika konstatéti: liels slaucamo govju skaits ganampulka
(>370), augsts liellopu teritorialais blivums (>9 dzivnieki/’km?), atseviska
atneSanas zona, maksliga ventilacija mitn€, nepiesietas turé$anas veids un
personala apgérba maina vai virsapgerba licto$ana. AtseviSkas atne$anas zonas
ka iesp&jama riska faktora ietekmi pastiprinaja apstaklis, ja mitn€ bija arT slimo
un abortgjuso dzivnieku zona, tacu samazinaja, ja tika lietoti dezinfekcijas
lidzekli. Rezultati paradija, ka bitisks ir placentas aizvaksSanas laiks péc
atnesanas, jo, pie esosa laika dzivnieku skaitam ganampulka pieaugot, Q drudza
sastopamibas iesp&ja var biitiski palielinaties. Tika noskaidrots ari, ka &rcu
piesiik§anas slaucamam govim nav saistama ar paaugstinatu Q drudza
sastopamibu, gluzi pret&ji — ja dzivnieki izmantoja ganibas, kas aridzan izskaidro
€rcu piestksSanos, Q drudza sastopamiba mazinajas. Ka citi nozimigi iesp&jamie
riska faktori slimibas izplatiba tika konstat€ti liellopu nagu apstrade,
saimniecibas atvertiba apmekl&tajiem (seminari, ekskursijas) un darbinieku
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skaits saimnieciba (>12), tacu interesants atradums bija, ka pie liela dzivnieku
skaita ganampulka darbinieku skaita palielinadjums Q drudza sastopamibas
iespgju var samazinat, kas, iespgjams, skaidrojams ar darbinieku funkciju un
apkalpojamo dzivnieku grupu neparklasanos. Apstaklis, ka darbinieki stradaja
arl citas saimniecibas un lietoja mainas vai virsapgerbu, aridzan butiski
paaugstindgja Q drudZza sastopamibas iesp&ju. Vert€jot dvinu griisnibu,
apgriitinatu dzemdibu, nedzivi dzimusu p&cnacgju un abortu sastopamibu pedeja
gada laika, Q drudza skartajos ganampulkos ta bija butiski augstaka, turklat
skartajos ganampulkos, izmeklIgjot abortu gadijumus, Q drudzis bija otra biezaka
laboratoriski apstiprinata diagnoze. Skartajos ganampulkos tika konstateta ar1
butiski augstaka akiita peécdzemdibu metritu incidence, tacu ironiska karta Q
drudza skartajos ganampulkos dzivnieki visbiezak tika braketi kaju problému
del, otraja un treSaja vieta ierindojot attiecigi reprodukcijas un tesmens
problémas. Q drudza neskartajos ganampulkos biezakie brakéSanas iemesli
savukart bija tesmens un reprodukcijas problémas. Mingtas veselibas problémas
saskan ar citu autoru (Ansari-Lari et al., 2012; Bascom & Young, 1998; Hadley
etal., 2006; Lee & Kim, 2006; Rilanto et al., 2020; Wondatir Workie et al., 2021)
pausto viedokli par biezakajiem dzivnieku brakésanas iemesliem.

Coxiella burnetii imiinatbilde seruma un Kklatbiitne piena
individualo dzivnieku paraugos

Ganampulka Iimeni, apkopojot individualo dzivnieku seruma un piena
paraugu sakotng&jos un atkartotos izmekl&jumus, C. burnetii imiinatbilde seruma
un/ vai klatbiitne piena vismaz vienu reizi tika konstatéta 14 no kopa 15 $aja

Sakotngja izmeklgjuma C. burnetii imiinatbilde tika konstatéta dzivniekiem
12 ganampulkos, atkartoti 11 ganampulkos. C. burnetii klatbiitne piena
sakotngji tika konstatéta govim piecos, atkartoti — astonos ganampulkos.

Redzams, ka ganampulkos, kur sakotngji konstatgjam tikai C. burnetii
imiinatbildi (ganampulki Nr. 5 un 7), atkartota izmekl&juma laika bija sastopama
ari C. burnetii klatbiitne piena, kas varétu biit skaidrojama ar ierosinataja
sporadisko izdalisanas raksturu (Guatteo et al., 2007) vai masu gadijuma dalgji
arl ar apstakli, ka atkartota izmeklgjuma C. burnetii klatbGtne piena bija
atrodama trim pirmpiené&m, kuras sakotngja izmekl&juma laika bija seronegativas
griisnas teles, no kuram piena paraugi netika iegiiti. Ganampulki, kuros sakotn&ji
nejausi izveletajiem dzivniekiem netika konstatéta nedz C. burnetii imtnatbilde,
nedz klatbtitne piena (Nr. 13 un 14), atkartota izmekl&juma bija atrodama
imtnatbilde (Nr. 13) vai gan imitnatbilde, gan C. burnetii klatbiitne piena (Nr.
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14), kas noradija uz infekcijas izplatibu ganampulka. Savukart ganampulki,
kuros sakotn&ji C. burnetii seropozitivie dzivnieki bija likvidéti (Nr. 8 un 15),
atkartota izmekl&uma jauni seropozitivi vai C.burnetii ar pienu izdalosi
dzivnieki netika atrasti, kas liecinaja, ka slimo dzivnieku brakéSana, iesp&jams,
vargja ierobezot jaunu dzivnieku infic€Sanos un slimibas talaku izplatibu.
Ganampulks, kura sakotngji no nejausi izveletajiem dzivniekiem neviens netika
konstatéts ka C. burnetii pozitivs (Nr. 6), tadu statusu saglabaja ari p&c atkartota

izmeklI&juma.

1. tabula/ Table 1

Coxiella burnetii imiinatbildes seruma un klatbatnes piena individualo dzivnieku

paraugos sastopamiba pétijuma ieklautajos ganampulkos /
Incidence of Coxiella burnetii serological response and shedding in milk in individual
animal samples in the herds included in the study

Ganampulka | Sakotngjais izmeklejums / Atkartots izmeklejums /

Nr. / Initial testing Repeated testin

Number of C. burnetii C. burnetii C. burnetii C. burnetii

herd imiinatbilde klatbatne imainatbilde klatbiitne
seruma / piena / seruma / piena/
C. burnetii C. burnetii C. burnetii C. burnetii
serological shedding in serological shedding in
response milk response milk

1 + - - -

2 + + + +

3 + + + +

4 + - + -

5 + - + +

6 - - - -

7 + - + +

8 + - - -

9 + + + +

10 + - + -

11 + + + +

12 + + + +

13 - - + -

14 - - + +

15 + - - R

- nav konstatéts neviens C.burnetii iminatbildes vai klatbiitnes pozitivs paraugs
ganampulka / not any C. burnetii positive sample was detected
+ ir konstatéts vismaz viens C. burnetii imtinatbildes vai klatbutnes pozitivs paraugs
ganampulka / at least one C. burnetii positive sample was detected
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Individualu dzivnieku Iimeni sakotn&o wun atkartoto C. burnetii
imiinatbildes un klatbiitnes piena rezultatu apkopojums (2.tabula) lava saredzet
infekcijas izplatibas tendences dzivnieku vidi.

2.tabula / Table 2

Coxiella burnetii imiinatbilde un klatbiitne individualo dzivnieku paraugos
sakotnéja un atkartota izmekléjuma /
Serological response and shedding of Coxiella burnetii in individual animal samples
initially and repeatedly

Dzivnieka | Sakotnéjais izmekleéjums / Initial | Atkartots izmeklejums /
n.p.k./ testing Repeated testing

Number of | Phl Phil IDVet | DNS Phl Phil IDVet | DNS
animal

1 X 0 - 0 0 0 - 0
2 0 0 - 0 X 0 - X
3 0 0 - 0 X X - 0
4 0 0 - 0 0 0 - X
5 0 0 - 0 0 0 - X
6 X 0 - X EL

7 0 0 - 0 X 0 - 0
8 X 0 - X X X - 0
9 0 0 - X X 0 - X
10 X 0 - 0 X 0 - 0
11 X 0 - 0 X 0 - 0
12 0 0 - 0 X 0 - X
13 X 0 - 0 EL

14 X 0 - 0 X 0 - 0
15 X 0 - 0 0 0 - 0
16 X 0 - 0 EL

17 0 0 X 0 0 [0 [ X [ C
18 0 0 X 0 EL

19 0 0 X 0 0 0 X 0
20 0 0 0 0 0 0 X C
21 0 0 X 0 EL

22 0 0 0 T 0 [0 [ X [ X
23 X 0 X T EL

24 0 0 X 0 0 0 X C
25 0 0 0 0 0 0 X 0
26 0 0 X X 0 0 X 0
27 0 0 X 0 0 0 X 0
28 0 0 X 0 0 0 X X
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2.tabulas turpinajums / Continuation of Table 2

Dzivnieka | Sakotnéjais izmekleéjums / Initial | Atkartots izmeklejums /

n.p.k./ testing Repeated testing

Number of | Phl Phll IDVet | DNS | Phl Phil IDVet | DNS

animal

29 0 0 X 0 0 0 X 0

30 0 0 0 T 0 0 X 0

31 0 0 X 0 0 0 X 0

32 0 0 X 0 X X X C

33 0 0 X 0 0 0 0 C

34 0 0 X 0 0 0 X C

35 0 0 0 T 0 0 X 0

36 X 0 X 0 X 0 X 0

37 0 0 0 X 0 0 0 0

38 0 0 0 T 0 0 X Cc

39 X X X 0 0 0 X 0

40 0 0 0 T 0 0 X X

41 X X X 0 0 0 X C

42 X 0 X 0 0 0 X 0

43 X 0 X X X 0 X X

44 0 0 0 0 0 0 0 X

45 0 0 0 T X 0 X 0

46 0 0 0 0 0 0 X 0

47 0 0 0 T X X X X

48 0 X 0 0 EL
Phl — C. burnetii T fazes antigéna imunatbilde / Serological response to C. burnetii phase
| antigen
Phll - C. burnetii II fazes antigéna imtinatbilde / Serological response to C. burnetii phase
Il antigen

IDVet — C. burnetii vispariga imtinatbilde / total serological response to C. burnetii
DNS — C. burnetii klatbiitne piena / Shedding of C. burnetii in milk

- - raditajs nav testéts / parameter not tested

0 — testétais raditajs negativs / negative test result

X — testetais raditajs pozitivs / positive test result

C — govij cietstaves periods (piena paraugs nav ievakts) / dry period (milk sample not
collected)

T — grasna tele (piena paraugs nav ievakts) / pregnant heifer (milk sample not collected)
EL — exitus letalis

Individualo izmekl&jumu rezultatu apkopojuma konstatgjam sekojoSo:
sakotngja izmeklejuma C. burnetii I fazes antigéna specifiska imiinatbilde tika
atrasta 15 (10,71% no 140 testetajiem) dzivniekiem, II fazes antigé€na specifiska
imtnatbilde trim dzivniekiem (2,14% no 140 testetajiem), bet kopiga
imiinatbilde — 19 (20,21% no 94 testétajiem) dzivniekiem. Cetriem dzivniekiem
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tika konstat€ta gan I fazes antigéna specifiska, gan kopiga imiinatbilde, diviem —
abu antigéna fazu specifiska un kopiga imiinatbilde. Kopa no 140 sakotng&ji
izmekl&to dzivnieku asins seruma paraugiem vismaz viena veida C. burnetii
imiinatbilde tika konstateta 29 (20,71%) dzivniekiem (no tiem vienai griisnajai
telei). Atkartota izmeklgjuma C.burnetii 1 fazes antigéna specifiska
imiinatbilde tika konstatéta 14 (12,17% no 115 testEtajiem) govim, II fazes
antigéna specifiska — éetram (3,48% no 115 testétajam), bet kopiga imunatbilde
— 25 (31,65% no 79 testétajam) govim. Cetram govim tika konstatéta abu
antigéna fazu specifiska imiinatbilde, trim govim I fazes antigéna specifiska un
kopiga imiinatbilde, bet divam govim — gan abu fazu specifiskas, gan kopiga
imiinatbilde. Kopa no 115 atkartoti izmekleto govju asins seruma paraugiem
vismaz viena veida C. burnetii imtinatbilde tika konstatéta 34 (29,57%) govim
un §is pieaugums vertejams ka statistiski nenozimigs. Miisu pétijuma C. burnetii
II fazes antigéna specifiska imiinatbilde sakotngji tika konstatéta trim (2,14%),
atkartoti Cetram (3,48%) govim. Tas bija pretruna ar Bottcher et al.,, 2011
pétijumu, kura II fazes antigéna imiinatbilde bija bieZs atradums, un citu autoru
pétfjumiem, kuros ta varig€ja no 60,4% (To et al., 1998), izmeklgjot govis ar
reprodukcijas trauc&jumiem un 23,8% (Lang, 1988) Iidz 39,0% (Ruiz-Fons et al.,
2008) nejausi izveletam govim. lesp&amais izskaidrojums $im fenomenam
var€tu biit, ka miisu petijumam izveletie dzivnieki bija inficjusies senak, lidz ar
to Q drudza akatas fazes tipiskas antivielas tiem vairs nebija nosakamas.

Sakotngji C. burnetii klatbiitne piena tika konstatéta 6 (5,83% no 103
test€tajam) govim. Atkartota izmekl&juma C. burnetii klatbiitne piena tika atrasta
11 (11,70% no 94 testétajam) govim, un §is pieaugums vert€jams ka bitisks
(p<0,001). Jaatzimg, ka citu autoru pé&tijumos konstatéta augstaka C. burnetii
klatbtitne piena — no 32% dzivnieku 12 ganampulkos (Angen et al., 2011) lidz
50% dzivnieku piecos ganampulkos (Guatteo et al., 2007), tacu miisu rezultati ir
tuvaki To et al, (1998) aprakstitajiem 24,6% govim ar reprodukcijas
trauc€jumiem un Gyuranecz et al. (2012) aprakstitajiem 8,7% nejausi izvélétam
govim. Miisu pétijuma sakotn&ji ari diviem dzivnieckam tika konstatéta
C. burnetii klatbuitne piena bez imtinatbildes, un tas saskang&ja ar Barberio et al.,
2014 petijumu, kura no 36 govim, kam konstatgja C. burnetii izdaliSanos piena,
antivielas asins seruma netika konstatétas 11 govim. Izskaidrojums Sim
fenomenam ir — ja dzivnieku nesen skarusi Q drudza infekcija, C. burnetii
izdaliSanas piena var nesaskanét ar imiinatbildi asins seruma (Garcia-Ispierto et
al., 2013).

Sakotngja izmeklgjuma gan C. burnetii imunatbilde, gan klatbitne piena
tika konstatéta 4 (3,88% no 103 testetajam) govim. Atkartota izmeklgjuma
pozitivi abi raditaji tika konstatéti 8 (8,51% no 94 test€tajam) govim, tacu S§is
pieaugums vert&jams ka statistiski nenozimigs (p>0,05).
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Petot kopigas C. burnetii imiinatbildes sastopamibu telém, msu rezultati
saskangja ar Freick et al., 2017 pétijumu, kura konstatgts, ka teles, kas 9 ménesu
vecuma un trTs ned€las pirms atneSanas bija seronegativas, uzradija bitiski
lielaku seropozitivo dzivnieku skaita picaugumu pirmajas 42 — 100 dienas pé&c
atneSanas, kas noradija uz iesp&jamu infic€Sanos tiesi atnesanas laika. Butisku
C. burnetii imtnatbildes un klatbiitnes pozitivo dzivnieku Ipatsvara pieaugumu
tie§i pirmaja laktacija sakotng&ji seronegativam telém apraksta ari Nogareda et al.,
2012.

Vertgjot izmainas dzivnieku statusa attieciba uz C. burnetii laika perioda no
sakotngja I1dz atkartotam izmekl&jumam (7 — 13 menesu intervala), konstatgjam,
ka bija iespgjama C. burnetii esosa statusa (pozitiva vai negativa) saglabasanas
vai maina uz pretgju. Ka treSais iesp&jamais iznakums tika konstatéta dzivnieka
izslégSana no ganampulka (nobeigSanas vai brakésana).

Tadgjadi no sakotngji 31 C. burnetii pozitiva statusa dzivnieka 20 (64,52%)
dzivniekiem esoSais pozitivais statuss saglabajas ar1 atkartota izmeklgjuma, 4
(12,90%) mainTjas statuss uz C. burnetii negativu, 7 (22,58%) bija nobeigusies
vai likvidéti. No sakotn&ji 109 C. burnetii negativa statusa dzivniekiem 17
(15,60%) dzivniekiem statuss bija mainijies uz C. burnetii pozitivu, 74 (67,89%)
saglabajas C. burnetii negativais statuss, 18 (16,51%) bija nobeiguSies vai
likvideti. Lidz ar to lielakajai dalai dzivnieku sakotngjais C. burnetii statuss laika
gaita l1dz atkartotam izmeklgjumam péc 7 — 13,5 ménesiem saglabajas nemainigs
(attiecigi 64,52% pozitivajiem un 67,89% negativajiem), tacu atkartota
izmekl&juma jauni inficESanas gadijumi tika atklati kopa 17 (15,60%)
dzivniekiem, kas liecinaja par infekcijas aktivu gaitu.

Turpinot jauno infic€Sanas gadijumu izpéti, konstatjam, ka atkartota
izmekl&juma pozitiva C. burnetii statusa dzivnieku skaits bija butiski (p<0,05)
pieaudzis. Pieaugums bija no 31 sakotngji pozitiva dzivnieka (22,14% no 140)
lidz 37 pozitiviem dzivniekiem atkartotaja izmekl&juma (32,17% no 115). Tas
vienlaikus noziméja biutisku (p<0,05) negativa C. burnetii statusa dzivnieku
samazinajumu no 109 (77,86%) lidz 78 (67,83%) dzivniekiem. Lidz atkartotam
izmeklgjumam nobeigusSies vai likvidéti bija 25 (17,86%) no sakotng&ji
izmekl&tajiem 140 dzivniekiem.

P&tot jaunos inficéSanas gadijumus pec dzivnieku kategorijam, konstatgjam,
ka no kopa 17 jaunajiem inficeSanas gadijumiem 10 (58,82%) bija slaucamas
govis, bet 7 (41,18%) — pirmpienes, kuras sakotn&ja izmekl&juma laika bija
seronegativas griasnas teles, un S$aja grupa jauno infic€Sanas gadijumu
pieaugums vértgjams ka butisks (p<0,05).

Vertgjot C. burnetii imiinatbildes un klatbuitnes sastopamibu dzivnieku
grupas ar un bez reprodukcijas problemam anamneze (vairakkart€ja
maksliga aps€kloSana, pagarinati dzimumcikli, aborti, nedzivi p&cnacgji),
konstatgjam, ka sakotn€ja izmeklgjuma grupa “Dzivnieki ar reprodukcijas
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problémam anamné&zg” C. burnetii T fazes antigéna imtnatbilde bija sastopama
12 (18,18% no visiem 66 problémgrupa testetajiem) dzivniekiem, II fazes
antigéna iminatbilde 2 (3,03% no visiem 66 problémgrupa testétajiem)
dzivniekiem, kopiga imtnatbilde 15 (35,71% no 42 problémgrupa ar IDVet
testetajiem) dzivniekiem, bet klatbiitne piena 4 (8,00% no 50 testétajam) govim.

Kontroles dzivniekiem bez reprodukcijas problemam anamnézgé sakotngja
izmekl&juma I fazes antigéna imiinatbilde bija sastopama 3 (4,05% no visiem 74
kontrolgrupa testétajiem) dzivniekiem, kas bija bitiski (p<0,05) mazak ka
problémgrupa. C. burnetii II fazes antigéna iminatbilde tika konstatéta vienam
(1,35% no visiem 74 kontrolgrupa test€tajiem) dzivniekam, atSkirtba no
problémgrupas nebija statistiski nozimiga (p>0,05). Kopiga imiinatbilde tika
konstatéta 4 (7,69% no 52 kontrolgrupa ar IDVet testétajiem) dzivniekiem, kas
bija batiski (p<0,001) mazak ka problémgrupa. C. burnetii klatbitne piena
kontrolgrupa tika konstatéta 2 (3,77% no 53 testetajam) govim, atSkiriba no
problémgrupas nebija statistiski nozimiga. Ar1 citu autoru petijumi (Cabassi et
al., 2006, Vidic et al., 1990, Sting et al., 2002) atklajusi augstaku abortu risku
tieSi seropozitiviem dzivniekiem. C.burnetii izdaliSanas ar pienu vairak
konstatéta ganampulkos, kuri zino par reprodukcijas traucgjumiem, un starp
C. burnetii pozitiviem paraugiem un dzivnieku neauglibu konstatéta butiska
saistiba (Anastacio et al., 2016). Arl musu pétfjuma rezultati apliecinaja
C. burnetii pozitiva statusa un reprodukcijas problému saikni.

Apkopojot nodala iepriek§minéto, ganampulka ITmeni bija redzams, ka
C. burnetii izplatibu skartajos ganampulkos turpindja un pat palielingja, gan
atklajot jaunus infic€Sanas gadijumus, gan izdaloties ar pienu dzivniekiem, kam
sakotngji tika konstateta tikai imtnatbilde. Individualu dzivnieku Iiment
C. burnetii pozitivajiem dzivniekiem konstatgjam: eso$as imunatbildes un
klatbuitnes piena saglabasanos, vairaku veidu imtinatbildes sastopamibu atkartota
izmekl&juma sakotngji seronegativajiem dzivniekiem un imtnatbildes veida
parmainu uz citu/ pret&ju. Konstatgjam, ka 64,52% C. burnetii sakotngji pozitivo
un 67,89%, negativo dzivnieku sakotngjais statuss saglabajas, tacu 15,60%
sakotngji C. burnetii negativo dzivnieku statuss bija mainijies uz pozitivu, kas
liecindja par jauniem infic€Sanas gadfjumiem, turklat 41,18% no tiem bija
sakotngji griisnas teles. Vertgjot C. burnetii imtnatbildes un klatbiitnes saistibu
ar reprodukcijas probléemam dzivnieku anamnézg, atklajam, ka C. burnetii I fazes
antigéna un kopiga imunatbilde butiski biezak bija atrodama dzivniekiem ar
reprodukcijas problémam anamnézg, salidzinot ar kontrolgrupu.
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Turpmakais reproduktivais sniegums un produktivitate
govim péc aborta ar Coxiella burnetii imanatbildi vai klatbutni

Vidgjais laktaciju skaits, kura dzivniekiem tika konstateti aborti, C. burnetii
pozitivo dzivnieku grupa bija lielaks (p=0,048), uzradot 1,88+0,13 laktacijas,
negativo dzivnieku grupa attiecigi 1,52+0,12 laktacijas. Datu par laktaciju skaitu,
kura notiek aborts, detaliz&taka izp&te radija, ka C. burnetii pozitivo dzivnieku
grupa 29 (19,60%) aborti tika konstatéti telem, 42 (28,38%) pirmpieném, 33
(22,30%) otras laktacijas govim un 44 (29,73%) trTs un vairak laktaciju govim.
C. burnetii negativo dzivnieku grupa 38 (25,50%) aborti tika konstatéti telem, 49
(32,89%) pirmpieném, 29 (19,46%) otras laktacijas govim un 33 (22,15%) tris
un vairak laktaciju govim. C. burnetii pozitivajiem dzivniekiem aborti visbiezak
tika konstateti treSaja un vairak laktacijas, kamér C. burnetii negativajiem
dzivniekiem aborti visbiezak tika konstateti pirmaja laktacija, tacu citadi
statistiski nozimigas atSkiribas starp grupam, vertgjot p&c laktaciju skaita, netika
konstatetas (p>0,05). Miisu pétijuma rezultati saskangja ar Paul et al. (2012)
konstatgto augstaku C. burnetii sastopamibu vecakiem dzivniekiem, jo laktaciju
skaits ir netie$s dzivnieku vecuma raditajs.

Vidgjais grusnibas ilgums méneSos aborta bridi C. burnetii pozitivo
dzivnieku grupa bija 6,26+0,20 ménesi, bet negativo dzivnieku grupa 6,42+0,20
ménesi, starpiba bija nebitiska (p>0,05). Datu par griisnibas ménesi, kura notiek
aborts, detalizétaka izpé&te radija, ka C. burnetii pozitivo dzivnieku grupa sastapa
29 (19,60%) pirma trimestra (1-3 griisnibas ménesos) abortus, 33 (22,28%) otra
trimestra (4-6 grisnibas ménesi) abortus un 86 (58,11%) tresa trimestra (7-9
grisnibas ménesi) abortus. C. burnetii negativo dzivnieku grupa savukart sastapa
26 (17,45%) pirma trimestra, 38 (25,50%) otra trimestra un 85 (57,05%) tresa
trimestra abortus, starpibas starp C. burnetii pozitivo un negativo dzivnieku
grupam katra no trimestriem nebija statistiski nozimigas (p>0,05). Augsta abortu
sastopamiba gan pozitivo, gan negativo dzivnieku grupas griisnibas pedgja
trimestr1 (7 — 9 ménesi) var biit skaidrojama ar apstakli, ka abortu c€lonu
noskaidrosanai nereti tiek iesiititi tiesi vélinu abortu augli, jo agrinus abortus (lidz
pat 4 meneSus ilgai grasnibai) saimniecibas neredz un par tiem nezino (Mee,
2023).

P&tijuma, apkopojot iznakumus dzivniekiem péc aborta, tie tika konstat&ti
tris: uzreiz péc aborta veikta dzivnieka brakéSana, turpinata esosa laktacija vai
uzsakta jauna laktacija. Uzreiz péc aborta brakéti tika 66 (44,60%) C. burnetii
pozitivo dzivnieku, eso$a laktacija turpinajusies 48 (32,43%), jauna laktacija
sakusies 34 (22,97%) dzivniekiem. C. burnetii negativo dzivnieku grupa uzreiz
pec aborta braketi 63 (42,28%), esosa laktacija turpinajusies 39 (26,17%), bet
jauna laktacija sakusies 47 (31,54%) dzivniekiem. Atskiribas starp C. burnetii
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pozitivo un negativo dzivnieku grupam katra no iznakumiem nebija statistiski
nozimigas (p>0,05). Brak&sana driz péc aborta saskan ar Ansari-Lari et al. 2012
pétijumu, kura 28% dzivnieku tika braketi pirmajas 100 dienas p&c atneSanas,
tacu vidgjais dienu skaits no atneSanas lidz brak&sanai bija 240. Misu pétijuma
noveérojam lidzigu tendenci — aps€klotie dzivnieki, kam neiestdjas jauna
griisniba, tika no ganampulka izslégti sekojoso 240 dienu laika p&c aborta.
Zinams, ka katrs aborta gadijums rada ekonomiskus zaud&jumus dél: neiegiita
pEcnactja, pagarinata starpatnesanas intervala un agrakas produktivo dzivnieku
izslég8anas no ganampulka. Aprekinats, ka slaucamas govs aborts nes aptuveni
1415 ASV dolaru lielu zaudgjumu (Cantdn et al., 2022).

Turpinot datu izp&ti par dzivniekiem, kam turpinajas eso$a laktacija vai tika
sakta jauna, konstat€jam, ka abos gadijumos sekoja divas iespgjas — p&c aborta
iestdjas jauna griisniba, kam sekoja atneSanas, vai jauna grisniba neiestajas, un
dzivnieks tika brakéts ka negriisns.

Ja dzivniekam p&c aborta turpinajas esosa laktacija, bija veérojama tendence,
ka C. burnetii pozitivajiem dzivniekiem, salidzinot ar C. burnetii negativajiem
jauna griisniba iestajas mazak (attiecigi 36 (75,00%) pozitiviem un 30 (76,92%)
negativiem dzivniekiem), kas novérota reizé ar augstaku negriisno dzivnieku
brakesanu (attiecigi 12 (25,00%) pozitivo un 9 (23,08%) negativo dzivnieku).
Tada pati tendence bija vérojama, ja péc aborta sakas jauna laktacija — C. burnetii
pozitivajiem dzivniekiem péc aborta jauna grusniba iestajas mazak ka C. burnetii
negativajiem (attiecigi 20 (58,82%) govis un 32 (68,09%) govis). Ka negrisni
jauna laktacija braketi tika attiecigi 14 (41,18%) pozitivie un 15 (31,91%)
negativie dzivnieki, tacu atSkiribas starp grupam nebija statistiski nozimigas
(p>0,05). Apkopojot iepriekSminéto, izriet, ka no sakotngji 148 C. burnetii
pozitivajiem dzivniekiem grisniba p&c aborta tika iegiiti 56 jauni pecnacgji (no
tiem 51 dzivs), no C. burnetii negativajiem dzivniekiem 62 jauni p&cnacgji (no
tiem 53 dzivi), taCu §7 starpiba tika konstatéta ka statistiski nenozimiga (p>0,05).

Salidzinot C. burnetii pozitivo un negativo dzivnieku reprodukcijas raditajus,
kam péc aborta turpinajas eso$a vai sakas jauna laktacija, statistiski
nozimigas atskiribas tajos netika konstatétas.

Misu pétijuma dzivniekiem péc aborta sekojoSaja griisniba tika verteti
intervali starp atkartotam MA. Ja tie parsniedza parasta dzimumcikla garumu
(virs 23 dienam vai virs 48 dienam) (Crowe, 2016), tie tika defin&ti ka pagarinati
dzimumcikli, ko novérojam 16,67% - 20,00% C. burnetii pozitivo un 6,67% -
21,88% negativo dzivnieku, biitiskas atSkiribas starp grupam netika konstatétas.
Pagarinati dzimumcikli telém un govim liecina par embriju bojaeju jeb agrinam
(I1dz 15 — 17 griisnibas dienai) vai veélinam (aptuveni 42 griisnibas diena) embriju
navem, abas slaucamo govju ganampulkos ir sastopamas visbiezak. Ja griisniba
partraucas vélak (pec 50. griisnibas dienas), to defin€ ka augla navi, ko sastop
retak (Santos et al., 2004). Tiesa, augstrazigos slaucamo govju ganampulkos
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butiski daudz embriju un auglu naves sastop art 42 — 56 griisnibas dienas. Tam
ir rasti vairaki izskaidrojumi: nepietickamas kvalitates oociti, kas rezultgjas ar
vaji attistitiem embrijiem, nespgjigiem izveidot savastarp&o saikni ar
endometrija epiteliocitiem, neatbilstoSa dzemdes ieks$€ja vide un infekcijas
slimibu ierosinataju klatbiitne, ka rezultata no nepietickamas embriju vai auglu
apgades ar baribas vielam iestajas to nave (Santos et al., 2004). V&linas embriju
naves prevalence zinota no 7,2% ganibas turétam slaucamam govim un 6,1%
telem 28 — 84 grusnibas dienas (Silke et al., 2002) lidz 20,2% intensivas
razo$anas slaucamo govju ganampulkos (Vasconcelos et al., 1997). Citu autoru
pétijumi atklaj grisnibas partrauksanos 38 — 90 dienas 10,2% govju (LOpez-
Gatius, 2003), 32 — 86 dienas 7,79% govju un telu (no tam agrinas embriju naves
44,77%., vélinas 55,23% dzivnieku) (Zobel et al., 2011), 60 — 70 dienas 19,3%
govju (Géabor et al., 2016). Embriju un auglu bojaejas c€loni nav tikusi saistiti
vien ar govs genétisko potencialu (Diskin & Morris, 2008), tapat nav konstatcta
ieprieksg€jas sinhronizacijas saistiba ar grusnibas zaudésanu (LOpez-Gatius et al.,
2002). Zinams, ka govs kermena kondicijas izmainas var ietekmé&t grasnibas
iznakumu, seviski 28 — 56 griisnibas dienas (Silke et al., 2002). Noskaidrots, ka
2,4 reizes augstaks griisnibas partraukSanas risks ir govim, kuras agrina
laktacijas faze zaude vismaz vienu kermena kondicijas balli, salidzinot ar govim,
kuru kermena kondicija paliek nemainiga (Lopez-Gatius et al., 2002). Lidz ar to
negativa energijas bilance agrina laktacija samazina auglibu (Kim & Jeong,
2019) un var palielinat griisnibas partraukSanas risku. Zinams ari, ka butiska
korelacija pastav starp embriju mirstibu un govs laktaciju skaitu — pieaugot
laktaciju skaitam, pieaug v€linu embriju navju prevalence (Balendran et al.,
2008; Nyman et al., 2018). Ka embriju naves iemesli tieck minéti arT ar dzivnieka
vecumu saistitas endokrinas izmainas (Bajaj & Sharma, 2011; Lee & Kim, 2006),
dvinu grusniba (LOpez-Gatius et al., 2012), neatbilstosa dzemdes ieksgja vide un
tada pécdzemdibu perioda saslim$ana ka subklinisks endometrits (Santos et al.,
2004). Ka mingts ieprieks, C. burnetii ticis apstiprinats ka endometrita célonis
(De Biase et al., 2018), tacu papildus tam, skaidrojot embriju bojaeju saistiba
tiesi ar Q drudza infekciju ganampulka, péd€jo gadu pétijumos, salidzinot govju
ar pozitivu C. burnetii antigéna fazes specifisko imtinatbildi, embriju nave (29 —
35 un 60 — 70 grisnibas dienas) konstatéta 18% seropozitivo govju (Dobos et al.,
2020). Loti augsta seropozitivitates prevalence konstatéta 80,5% govim un
94,4% pirmpieném, kam notikusi agrina griisnibas partrauksanas. Augstaka
C. burnetii 1 fazes antigéna seropozitivitates prevalence (50,0%) konstatéta
govim ar griisnibas partraukSanos, neka govim ar saglabatu griisnibu (38,5%)
(Dobos et al., 2020), kas norada uz C. burnetii nelabvéligo ietekmi griisnibas
saglabasana.

Ja ve€linu abortu, péc kura sakas jauna laktacija vertgjam ka atneSanos, tad
tados raditajos ka: laiks Iidz pirmajai MA, servisa periods, griisnibas
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iestaSanas pec pirmas MA, griisnibas iestasanas Iidz 150 dienam starp
C. burnetii pozitivo un negativo dzivnieku grupam butiskas atSkiribas netika
konstat&tas (p>0,05), kas saskan ar Freick et al., 2017 pétjjumu, kura batiskas
atSkiribas, nosakot dzivnieckiem iminatbildi seruma (ELISA), C. burnetii
klatbiitni vaginalajos izdalfjumos un piena (PCR), Sajos raditajos netika
konstatétas. ArT Turcotte et al., 2023 pilotpétijuma, kur, pielietojot ovulacijas
sinhronizacijas protokolu un veicot pirmo MA ap 70 dienam péc atneSanas,
sliktakus apauglo$anas raditajus péc pirmas MA govim ar pozitivu C. burnetii
iminatbildi nekonstatgja, tacu uzsvéra nepiecieSamibu pétljumus turpinat
plasaka méroga. Grusnibas iestasanos péc pirmas MA ietekme tadi faktori ka
sezona, brivpratigas nogaidiSanas perioda ilgums (Souames & Berrama, 2020),
paaugstinata kermena temperatira (Demetrio et al., 2007) un paaugstinata
apkartgjas vides temperatiira (Gabor et al., 2016). Tiek minéts, ka pie 50 — 100
dienu brivpratigas nogaidiSanas perioda griisnibas iestasanas iesp&ja pec pirmas
MA bitiski palielinas (Souames & Berrama, 2020). Griisnibas iestaSanas péc
pirmas MA parasti tiek minéta zem 50% slaucamo govju (Endo, 2022), vai pat
zemaka, pieméram, 34% (Yusuf et al., 2011). Misu pétijuma, ja ar abortu sakas
jauna laktacija, tas bija 50,00% - vienads gan C. burnetii pozitivo, gan negativo
dzivnieku grupa. Japiebilst, ka dzivniekiem, kam p&c aborta turpinajas esosa
laktacija, Sis raditajs bija pat augstaks: 60,00% pozitivo un 69,44% negativo
dzivnieku grupa (atskiriba statistiski nenozimiga (p>0,05)). Nemot véra aborta
faktu, miisu petijuma S$is augstais raditajs nebija viennozimigi veértéjams ka
optimals vai apmierino$s, lai gan paradija, ka arT péc aborta dzivnieku
apseklosana ir sekmiga.

Pamatojoties uz atradni, ka reprodukcijas raditajos butiskas atskiribas starp
C. burnetii pozitivo un negativo dzivnieku grupam netika konstatétas, pétijjuma
turpinajuma salidzinajam katra abortgjusa dzivnieka individualos reprodukcijas
un produktivitates raditajus pret §1 dzivnieka ganampulka attieciga gada
kopigajiem parraudzibas raditajiem.

Salidzinot abort&juso dzivnieku servisa perioda garumu pret ganampulku
vid€jo attieciga gada raditaju, tika konstatéts, ka govim, kam péc aborta
turpingjas esos$a laktacija, tas bija par 143,30+11,70 dienam garaks ka
ganampulku vidgjais servisa periods, $1 atSkiriba bija butiska (p<0,05).
Maksligas apsékloSanas reiZu skaits uz grusnibu abortgjusiem dzivniekiem
neatskiras no ganampulku vid&jiem raditajiem. Salidzinot ar Siatka et al. (2017)
mingto, $ads MA reizu skaits atzistams ka akcept€jams.

Abortgjuso dzivnieku izslaukums, tauku un olbaltumvielu saturs
standartlaktacija bija ganampulka vid&ja Itmeni. Somatisko Stnu skaits piena
standartlaktacija bija par 0,83+0,17 log (2) vienibam zemaks (p<0,05) ka vidgji
lidziga vecuma (laktacijas) govim tai pasa ganampulka.
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Abortgjusiem dzivniekiem, kam péc aborta sakas jauna laktacija, servisa
perioda garuma un maksligas apsékloSanas reizu skaita uz grisnibu no
ganampulka vid&jam vertibam atSkiribas netika konstatetas. Vertgjot izslaukumu
jauna laktacija, visam abort€jusam govim, neatkarigi no C. burnetii statusa, var
prognozét videji par 1523,20+292,80 kg zemaku izslaukumu, vidgji par
54,90+12,00 kg zemaku tauku saturu un vid&ji par 43,30+9,40 kg zemaku
olbaltumvielu saturu standartlaktacija. Jauna laktacija somatisko $iinu skaits
bija par 1,30+0,17 log (2) vienibam jeb 2,4 reizes zemaks (p<0,05) ka vidgji
lidziga vecuma (laktacijas) govim tai pasa ganampulka. Vertgjot izslaukumu
detalizetak, tika konstatets, ka abortgjuso telu (n=35) izslaukuma raditaji
ievérojami atpalika (-1730,65+412,87kg) no sava ganampulka vid&ja pirmpienu
izslaukuma. ArT otras, tre$as un vairaku laktaciju govim tika noverots izslaukuma
samazinajums par ~1300 vai ~1400kg, salidzinot ar konkréta ganampulka pargjo
govju vidgjo izslaukumu. Datu apkopojuma konstatgjam, ka jauna laktacija var
but ar1 saisinata (vidgji 292,74+3,53 dienas), tomer tas neizskaidroja visas
standartlaktacijas izslaukuma biitisko samazinajumu par ~1500 kg. Aborti telem
tika novéroti vidgji 2,12+0,27 menesus pirms ganampulku vidga pirmas
atneSanas vecuma. Ka jau tika minéts, dala abortgjuso telu tika brak&tas, bet tam,
kam pé&c aborta sakas jauna laktacija (n=35), §is raditajs bija Iidzigs 2,31+0,28
ménesi. Zinams, ka teles, kam pirma atne$anas notiek jau 22 — 23 méneSu
vecuma (péc pilna grusnibas laika), uzrada vislabakos izslaukuma un dzivildzes
raditajus pirmo piecu gadu laika (Wathes et al., 2008), tacu miisu petijuma telem
pirmaja standartlaktacija. Tacu laktacijas sakSanas ar abortu negativa ietekme uz
turpmako produktivitati tika konstat€ta ne vien pirmpieném, bet arl pargjam
abortgjusam govim, uzradot zemakus izslaukumus standartlaktacija ka
ganampulka vidgji, kas aridzan norada uz dzivnieka nesagatavotibu jaunas
laktacijas sakSanai. Galvenokart cietstaves periods tiek ievérots ap 60 dienam,
kaut gan ticis noskaidrots, ka saisinatam cietstaves periodam (40 dienas), ja tas
speciali menedZ&ts, ir pozitiva ietekme uz dzivnieku turpmako izmantoSanu un
izslaukums netiek ietekméts (Shoshani et al., 2014; Kok et al., 2019). Savukart,
ja cietstaves periods saisinas uz priekslaicigas atne$anas (tai skaita abortu, dvinu
grusnibu gadijumos), turpmakais izslaukums prognozgjams zemaks (Rastani &
Grummer, 2006). Agraka laktacijas saksana $ados gadijumos saistas ari ar
medikamentu atliekvielu klatbiitnes risku piena, ja dzivniekam pirms cietstaves
perioda intramammari lietoti antibakteriali medikamenti.

Apkopojot nodala iepriek§minéto, bija redzama tendence, ka ar C. burnetii
imiinatbildi vai klatbiitni saistitus abortus noveéro vecakam (vairak laktaciju)
govim, sakot ar divam un vairak laktacijam, tac¢u vismaz 19,60% gadijumu tos
sastop arT telem. Attieciba uz griisnibas ilgumu, kad abortus noveroja, tika
konstatets, ka vairak ka puse izmekl€to aborta gadijumu bija grisnibas p&dgja
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trimestrT, tacu starp C. burnetii pozitivo un negativo dzivnieku grupam batiskas
atSkiritbas nenoveroja. Vert€jot abortu ietekmi uz dzivnieka turpmako
izmanto$anu, konstat&jam, ka 44,60% C. burnetii pozitivo abort&juso dzivnieku
tika braketi uzreiz péc aborta, 32,43% turpinajas esosa laktacija, bet 22,97%
dzivnieku (tai skaita griisnajam telém) ar abortu sakas jauna laktacija. Pec aborta
turpinoties esosai vai sakoties jaunai laktacijai ne visiem dzivniekiem griisniba
iestajas, tade] tie tika braketi ka negriisni. Lidz ar to no 148 $aja pétjjuma
aktivitate ieklautajiem C. burnetii pozitivajiem dzivniekiem jauna griisniba p&c
aborta iestajas un noslédzas ar atneSanos 56 govim (51 dzivs pécnacgjs), bet 149
C. burnetii negativo dzivnieku grupa jauna griisniba péc aborta iestdjas un
noslédzas ar atnesanos 62 govim (53 dzivi p&cnacgji). Vertetajos reprodukcijas
raditajos péc aborta starp C. burnetii pozitivajiem un negativajiem dzivniekiem
butiskas atSkiribas netika konstatétas, tacu, salidzinot visu 297 abort&juso
dzivnieku turpmakas reprodukcijas un produktivitates raditajus pret ganampulku
vidgjiem attieciga gada raditajiem, abortgjusajiem dzivniekiem, kam turpinajas
esosa laktacija, konstatéjam garaku servisa periodu, govim, kam ar abortu tika
sakta jauna laktacija — zemaku izslaukumu, zemaku piena tauku un olbaltumvielu
saturu un zemaku somatisko $iinu skaitu standartlaktacija.

SECINAJUMI

1. Peéc ganampulku parraudzibas raditajiem konstat€jam, ka Q drudzis visa
valsts teritorija sastopams lielos ganampulkos ar slaucamo govju skaitu virs
187, kamér neskartajos $is raditajs ir videji 37 govis. Ar izslaukuma, tauku,
olbaltumvielu un laktozes saturs butiski augstaks tika konstatéts Q drudza
skartajos ganampulkos, kas norada uz S§is slimibas sastopamibu
augstrazigajos ganampulkos ar vidgjo izslaukumu virs 7900 kg/gada. Q
drudza neskartie ganampulki savukart raksturojas ar butiski labakiem
apauglosanas raditajiem — zemaku maksligas apséklosanas skaitu uz grisnibu
(1,76+0,06 neskartajos un 2,10+0,05 reizes skartajos ganampulkos).

2. Kaiespgjamie Q drudza izplatibu veicinosie riska faktori bez liela dzivnieku
skaita un augsta liellopu teritoriala blivuma tika konstatéti tadi
saimniekoSanas faktori ka: nepiesietas turéSanas veids, atseviska atneSanas
zona, maksliga ventilacija mitng, liellopu nagu apstrade un saimniecibas
atvertiba apmekletajiem. Savukart ganibu izmantoSana un ar to saistama &rcu
piesiiksanas slaucamam govim Q drudza sastopamibas risku nepaaugstinaja.

3. Ar reprodukciju saistitu veselibas traucgjumu (gan atneSanas raditaju, gan
p€cdzemdibu slimibu zina) augstaku sastopamibu vairakos noteiktajos
raditajos konstatgjam Q drudza skartajos ganampulkos, tadgjadi gistot
ieskatu, ka Q drudzis var pasliktinat reprodukciju ganampulka liment.
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Konstatgjam, ka, ja netiek veikti slimibas izplatibu ierobezojosi pasakumi
(piem@ram, slimo dzivnieku brakeSana), Q drudzis ganampulka turpinaja
izplatities. P&c 7-13 meneSiem no sakotngja izmekl&juma tika atklati 10
(8,70%) jauni inficESanas gadijumi, turklat 7 no tiem — sakotn&ji
seronegativam griisnajam telem.

Coxiella burnetii I fazes antigéna specifiska un kopiga imuinatbilde batiski
biezak bija sastopama dzivniekiem ar reprodukcijas problémam anamnézg,
noradot uz iespgjamu Q drudza saistibu ar iepriek$€ju vairakkartgju
apséklosanu, pagarinatiem dzimumcikliem, abortiem un nedzivi dzimusiem
pEcnacgjiem. Tiesa, rezultatu interpretaciju un secindjumu izdariSanu
apgrutinaja apstaklis, ka 25 (17,86%) dzivnieku Iidz atkartotam
izmeklgjumam bija nobeigusies vai izslégti no ganampulka. Tacu, vertgjot to
no cita aspekta — ganampulkos, kur §1 dzivnieku brakéSana bija notikusi, bija
zemaka jauno infic€sanas gadijumu sastopamiba, noradot, ka slimo dzivnieku
brakesana var biit efektivs slimibas izplatibas ierobezoSanas pasakums.
Vertejot abortgjuso dzivnieku turpmako reproduktivo sniegumu un
produktivitati pec aborta, butiskas atSkiribas starp C. burnetii pozitivu un
negativu abortéjuSo dzivnieku grupam nekonstatgjam. Tacu, vertgjot
abortgjuso dzivnieku turpmako potencialu ganampulka kopuma, konstatgjam
abortu saimniecisko neizdevigumu vairakos aspektos: augsta dzivnieku
brakesana gan uzreiz péc aborta, gan péc nesekmigas maksligas apseklosanas
un butiski zemaka produktivitate visas dzivnieku grupas, kam ar abortu tika
uzsakta jauna laktacija.

PRAKTISKAS REKOMENDACIJAS

Saimniecibas ar nepiesieto turéSanas veidu, kur atneSanas notiek atseviska
atneSanas zona, novérst dzemd&tajam savstarp&ju kontaktu, izveidojot
individualus atneSanas boksus.

Griisnam telém nodrosinat atsevisku atneSanas zonu no vecakam govim.
Nemot véra praksi, ka par visiem abortiem slaucamo govju ganampulkos
netiek zinots un paraugi abortu gadijumos ne vienmer tiek iesttiti uz
laboratoriju c€lonu noskaidroSanai, iesakam papildinat Q drudza
izmekl&jumus abortu gadijumos ar regularu monitoringu (pieméram,
apvienota piena paraugos).

Aicinat slaucamo govju ganampulku Tpasniekus apzinat Q drudza statusu
sava ganampulka, lai, noveérojot reprodukcijas problémas, izstradatu ricibas
planu slimibas ierobeZoSanai.
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RELEVANCE OF THE STUDY

Q fever is a zoonotic disease caused by Coxiella burnetii and is widely
distributed worldwide. In cows, natural infection with Q fever is usually not
associated with significant clinical signs; however, Q fever is known to cause
abortion, infertility, metritis, and mastitis in ruminants, and ruminants are the
main source of disease in humans. Reproduction problems often occur in herds
of high-yielding cows, and the causes of these problems cannot always be
detected.

Since 2015, when the Scientific Institute of Food Safety, Animal Health, and
Environment "BIOR" began detecting the presence of the Q fever causative
agent, Coxiella burnetii, molecularly in aborted fetuses and identifying the
immune response in combined milk samples and serum of aborted animals, it
was found that 10.70% and 13.20% of a total of 252 examined herds had the
presence and immune response to C. burnetii. In the serum of animals in cases
of abortions from 1,010 investigated herds, immune response to C. burnetii was
found in 13.40% of animals (Boroduske et al., 2017). However, there was a lack
of research related to these results, which would allow us to identify the herds
most susceptible to Q fever, understand the trends of the spread of the disease,
identify the segment of animals exposed to the risk of the disease, and, above all,
determine the effect of the disease on the animals' reproductive capacity.

The results of our research have enabled us to characterize the herds affected
by Q fever, uncover the peculiarities of farming practices, and identify the risk
factors that may contribute to the spread of Q fever. These questions, in our
opinion, are extremely relevant from the viewpoint of practical dairy farming.
Being able to assess the role of Q fever in the occurrence of reproductive
problems according to several criteria (productivity, farming practices) allows us
to make scientifically-based decisions for the future use or culling of the animals.

At the beginning of the research, the following defensible theses were

highlighted:

1. dairy herds affected by Q fever can be characterized by certain indicators of
productivity and reproduction.

2. identifying the risk factors contributing to the spread of Q fever can allow the
development of practical recommendations to limit the disease.

3. without taking restrictive measures, Q fever tends to continue spreading in
the herd.

4. a history of reproductive disorders in individual animals may be associated
with a phase-specific or general serological immune response and/or
presence of C. burnetii antigen in milk.
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5.

in animals after abortion with C. burnetii, immune response or the presence
of subsequent reproductive performance and productivity is significantly
impaired.

Hypothesis: Q fever can significantly impair reproductive parameters in

dairy herds; identifying indicators characteristic of the occurrence of the disease
and contributing risk factors could allow us to limit it.

Aim: to find out the incidence of Q fever in dairy cow herds and its effect on

reproductive parameters.

Objectives:

to find out the productivity and reproductive parameters of herds specific to
the occurrence of Q fever, comparing the monitoring data of herds affected
and unaffected by Q fever.

to find out the risk factors contributing to the spread of Q fever and the
frequency of occurrence of health indicators related to reproduction by
performing a survey in both disease-affected and unaffected herds.

to find out the spread of the disease by C. burnetii serological immune
response and presence in individual samples, changes, and dynamics over
time, and relation to reproductive anamnesis of animals.

to evaluate the subsequent reproductive performance and productivity of
aborted animals after abortion with C. burnetii serological immune response
or presence.

Scientific Novelty:

conducting a study of dairy herds' monitoring indicators to identify
significant differences in productivity and reproduction indicators at the herd
level in herds affected and unaffected by Q fever.

carrying out a study of herd management practices in Q fever-affected and
unaffected herds to determine the possible risk factors contributing to the
spread of the disease and their combinations. Additionally, the significance
of their impact on the incidence of the disease in the herd was examined. A
study of the frequency of occurrence of health indicators related to
reproduction was conducted to clarify differences in the reproductive health
of animals in Q fever-affected and unaffected herds.

detecting, for the first time in dairy herds in Latvia, the Coxiella burnetii
antigen phase-specific serological immune response. DNA of the causative
agent was detected in milk samples. The occurrence of these indicators was
evaluated in connection with the reproductive anamnesis of the animals. The
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dynamics of infection spread in dairy herds were assessed by collecting
samples twice, at intervals of several months.

4. assessing the impact of the disease on the potential further use of animals by
comparing the subsequent reproductive performance and productivity of
aborted animals after abortion with C. burnetii serological immune response
or presence.

Personal contribution:

1. selection, arrangement, and statistical processing of productivity and
reproduction parameters of Q fever-affected and unaffected herds selected
for the study.

2. development of a herd survey questionnaire for ascertaining the risk factors
of the spread of the disease. This questionnaire covered a spectrum of
questions in the following sections: creation/replenishing/restoration of the
herd, housing, hygiene, and other factors. Additionally, to find out the
frequency of occurrence of health indicators related to reproduction, a range
of questions were included in the following sections: calving of cows,
diseases of the postpartum period, and culling of animals during the last year.
Statistical processing of data was also conducted. A personal survey was
conducted for a portion of the herds included in the study.

3. collection of blood and milk samples of individual animals, delivering them
to laboratories, and partly participating in laboratory testing of samples.
Selection, arrangement, and statistical processing of reproduction data of
individual animals.

MATERIALS AND METHODS

Typical Herd Monitoring Indicators for Q Fever Incidence in
Dairy Herds

Selection of dairy herds for comparison of monitoring indicators

From the total number of approximately 11,800 cattle farms registered in
Latvia in 2020 (source: www.ldc.gov.lv, accessed on 03.03.2021), a total of 200
(1.70%) were initially randomly selected for the study, comprising 100 Q fever-
affected and 100 non-affected farms. The registration numbers of the sites were
verified in the Latvian Agricultural Data Center (LDC), a state company
supervised by the Ministry of Agriculture of the Republic of Latvia. Established
in 1997, the LDC collects, processes, and analyzes information of a zootechnical,
veterinary, and agricultural nature in Latvia to maintain a unified registry of
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animals and herds and a breeding information system adhering to international
standards (source: https://www.ldc.gov.Iv/lv/vesture, accessed on 03.03.2021).

After verifying the registration numbers of the cattle farms, 118 qualified for
further research (comprising 60 Q fever-affected and 58 unaffected farms), all of
which were dairy herds participating in the milk monitoring program. Other
farms did not qualify for several reasons: discontinuation or change in their
economic activity, non-inclusion in the milk monitoring program, or being
categorized as slaughterhouses.

Thus, the monitoring data from 2019 of 118 dairy herds (3.13% of a total of
3,775 dairy herds under milk monitoring) were utilized in the study. These data
were obtained from subsection 03 "Breedings and Recording™ subsection 3
"Recording” of the LDC Registers and Statistics Department (source:
https://registri.ldc.gov.Iv/lv/parraudziba, accessed on 03.03.2021). The herds
included in the study represented 78 parishes in 23 counties across all four
regions of Latvia: Kurzeme, Vidzeme, Latgale, and Zemgale.

The herd status (Q fever affected/unaffected) was determined based on
information from the "BIOR" database, which included examination results of
milk (bulk tank milk, pooled milk sample), serum of aborted animals, and
aborted products. Herds affected by Q fever were identified as those in which the
animals' serum exhibited an immune response to C. burnetii (ELISA) or the
presence of C. burnetii (PCR). Herds deemed unaffected by Q fever were those
in which all examinations of milk, serum, or abortion products tested negative
for C. burnetii. The "BIOR" database referenced began in 2012 (Boroduske et
al., 2017), and our study utilized information about herds in which these
examinations were conducted up until September 2019.

Herd monitoring parameters compared

In order to determine the occurrence of Q fever in dairy cow herds,
differences between Q fever-affected and unaffected herds across Latvia were
assessed. The following parameters were compared: number of animals in
different groups (heifers, primiparous cows, multiparous cows, all); milk yield,
fat, protein, and lactose content of milk in kilograms; somatic cell count (*1000)
in standard lactation; number of days in milk; age of first insemination and first
calving of heifers in months; open days and dry period in days; and insemination
rate per pregnancy.

Data processing of herd monitoring parameters

Descriptive statistics, including the mean value and standard error of
parameters, were calculated using Jamovi. The Mann-Whitney U test in the
Jamovi program was employed for mutual comparison of herd monitoring
parameters. For each parameter, the following were calculated: p-value, U value,
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and the significance of the effect, or r value (with <0.3 indicating small
significance, 0.3-0.5 indicating moderately large significance, and >0.5
indicating high significance).

Potential Risk Factors Contributing to the Spread of Q Fever
and Their Impact on Animal Reproductive Health

Herd selection to identify potential risk factors contributing to the spread of
Q fever and health parameters related to reproduction

Through a survey, fifty-eight dairy herds (comprising 36 Q fever-affected and
22 unaffected) were selected to investigate the risk factors for the spread of Q
fever and health parameters related to reproduction. The survey targeted all 118
herds included in the study, with responses received from 58 respondents,
accounting for 49.15% of the total number of herds included. Respondent herds
represented 32 parishes in 17 counties across four Latvian regions: Kurzeme,
Vidzeme, Latgale, and Zemgale.

Possible risk factors contributing to the spread of Q fever
The following farming practices and factors were evaluated to identify

possible risk factors and their interactions in both Q fever-affected and

unaffected herds:

» the average number of cows in the herd, territorial density of cattle, purchase
of animals from other farms (including imports), vaccination and quarantine
for imported animals, age of the farm,

» housing type, free/tie-stall barn, calving area, area for sick and aborted
animals, ventilation in the barn,

» frequency of litter removal, usage of disinfectants in the calving area, hygiene
process during assistance in case of dystocia, placenta removal time after
calving, action in case of abortion, deratization process, the use of agricultural
equipment, clothing shift or outerwear use in the farm staff and/or visitors,

» the use of manure for the improvement of the agricultural land, the use of
pasture, the presence of dogs, cats, sheep, and goats in the herd, the presence
of ticks on the cows, type of services such as artificial insemination,
veterinary medicine and hoof trimming, farm openness to visitors, number of
employees and character of employment.
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Impact of Q fever on animal reproductive health
To assess the impact of Q fever on the reproduction of dairy cows, the

following health parameters were summarized in both Q fever-affected and

unaffected herds:

 the proportion of dystocia, twin pregnancies, stillborn births, abortions, and
causes of abortions,

» the incidence of retained placenta, acute postpartum metritis, clinical and
subclinical endometritis, pre- and postpartum laying cow syndrome, mastitis,
the proportion of prolonged estrus cycles, and their frequencies,

« the culling rate and reasons for culling during the last year were summarized.

Performing a herd survey

In the herd survey questionnaire, responses to a total of 45 questions were
collected across seven thematic sections (herd creation/replenishment/renewal,
housing, hygiene, other factors, calving of cows during the last year, postpartum
diseases during the last year, culling of animals during the last year). Each section
contained 2-12 questions, with 1-6 answer options or open questions.

The survey of dairy herd owners, farm managers, or veterinarians was
conducted between 2019 and 2022. Survey questionnaires were completed
manually in paper format through phone or in-person interviews with the owner,
manager, or veterinarian. Additionally, electronic submissions were collected via
the Google Forms website (https://docs.google.com/forms).

Answers regarding herd creation/replenishment/renewal, housing, hygiene,
and other factors were gathered from internal farm documentation, routine
activity protocols, and/or personal observations of the respondents. In some
cases, data on visually observable parameters (related to housing, hygiene, and
other factors) were collected during face-to-face visits to the farms. Information
on the number of dairy cows and territorial density of cattle was obtained from
the LDC database.

Responses to questions about calving, postpartum diseases, and culling of
animals during the last year were obtained by collecting data from internal farm
records in either paper format or electronic databases.

Data processing of questionnaires

The results of the herd survey questionnaires were analyzed using the
Binomial Logistic regression method in Jamovi. Initially, the p-value and odds
ratio at the 95% confidence interval for each feature were determined.
Subsequently, modeling was conducted to identify the mutual interaction
between two logically related variables. For statistically significant models,
Akaike's Information Coefficient (AIC), ¥2, Z and p-values, odds ratio at 95%
confidence interval, and any associated changes were calculated.
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Serological Immune Response to Coxiella burnetii and
Presence in Milk in Individual Samples

Selection of herds for collection of individual animal samples

Coxiella burnetii serological immune response and presence in milk in
individual animal samples were examined to determine Q fever status in animals
with and without reproductive disorders in their anamnesis, as well as to
understand the pattern of Q fever spread within the herd.

Individual animal samples were collected from 15 Q fever-affected herds,
representing 12.71% of the total 118 dairy herds included in the study. Samples
were collected twice from each herd at intervals of 7-13 months. These herds
were located in 15 parishes across 7 counties, encompassing all four regions of
Latvia: Kurzeme, Vidzeme, Latgale, and Zemgale.

Methodology for collection of individual samples

Milk and blood samples were collected from 6-10 randomly selected animals
in each herd. These animals were chosen to represent different ages and lactation
stages. Initially, the reproductive history of the randomly selected animals was
obtained from the LDC database. Based on this information, the animals were
divided into two groups: "Animals with reproductive problems in their
anamnesis” and "Control animals without reproductive problems in their
anamnesis" to determine the Q fever status of the animals. The sampling scheme
used was developed by the European Food Safety Authority's (EFSA) passive
monitoring scheme for cattle (Sidi-Boumedine et al., 2010).

In the group "Animals with reproductive problems in their anamnesis”, two
to four animals were initially selected from each herd. These animals had
undergone artificial insemination multiple times and had experienced prolonged
estrus cycles (over 23 or 48 days) as indicated in their medical history, along
with records of abortions or stillbirths, or combinations of these issues. This
group was comprised of both pregnant heifers (n=16) and lactating cows (n=50)
ranging from the first to the sixth lactation, totaling 66 animals.

In the group "Control animals without reproductive problems in anamnesis”,
six to eight animals without the aforementioned reproductive issues (multiple
artificial inseminations, prolonged estrus cycles, abortions, and stillbirths) were
initially selected from each herd. This group also comprised pregnant heifers
(n=16) and lactating cows (n=58) ranging from the first to the seventh lactation,
totaling 74 animals.

A total of 140 blood and 103 milk samples were initially collected. During
the initial sample collection, only blood samples were obtained from pregnant
heifers, while both blood and milk samples were collected from dairy cows. The
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initial sample collection occurred alternately in different herds between 2017 and
2019.

To understand the nature of the spread of Q fever within the herd,
individual samples were collected repeatedly after intervals of 7-13 months.
During this period, all pregnant heifers had calved, transitioning into primiparous
cows. Additionally, within this timeframe, 25 animals either died or were
slaughtered due to various reasons, including dystocia with subsequent hind leg
paresis, lameness, low productivity, abomasal ulcer, and others, without one
dominant reason.

As all pregnant heifers had calved during the resampling period, blood and
milk samples were collected from all animals except those in the dry period. A
total of 115 cows were repeatedly sampled, of which 62 continued in the existing
lactation, 32 had started a new lactation, and 21 were in the dry period. Therefore,
115 blood and 94 milk samples were collected repeatedly. The resampling
occurred alternately in different herds from 2018 to 2020.

The results of the initial examinations were reported to the animal owners. In
some herds, this information may have served as a motivating factor for culling
Q fever-positive animals to mitigate the spread of the disease within the herd.

Examination of individual animals and collection of samples

Before collecting milk and blood samples, all animals underwent a general
clinical examination. It was observed that all animals selected for the study were
clinically healthy, enabling sampling to proceed according to the original plan.

During the initial sample collection, dairy cows were at various stages of
lactation (ranging from 4-90 days after calving), while pregnant heifers were in
their 8th-9th month of pregnancy. Upon re-sampling, all pregnant heifers had
calved, transitioning into dairy cows. Following the previous calving, artificial
insemination had been conducted, resulting in new pregnancies. Consequently,
all cows were at different phases of the postpartum period (ranging from 3 - 250
days after calving) or new pregnancy (ranging from 42 - 268 days). It's important
to note that reproductive tract findings were consistent with the respective phase
but were not directly comparable across different stages.

Ethical norms, principles, and guidelines for good veterinary practice were
strictly adhered to during the veterinary procedures conducted on the study
animals. Blood samples were collected from animals in a careful and precise
manner, ensuring the use of well-fixed animals and employing precise, single-
needle insertion techniques. Milk samples were collected depending on the
husbandry practice, either in the milking parlor or in free-stall barns or tie-stall
barns. Prior to sample collection, adequate preparation of the udder and teats for
milking was ensured. Routine milking was then performed after sample
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collection to ensure that there had been no disruption to the milking reflex of the
animal.

It's important to note that no special permits were required for performing
these veterinary procedures according to the Animal Protection Act (Latvijas
Vestnesis, 1999), which was in force at the time of the study.

Blood samples were collected in 3 mL volumes from the tail vein using
sterile vacutainers containing a coagulation activator. Prior to sample collection,
the skin of the tail at the puncture site was cleaned with a 70% ethanol wet tissue.
A 21G vacutainer needle was used for blood collection. Following sample
collection, a brief compression of the puncture site lasting approximately 10
seconds was applied using a sterile gauze swab to ensure cessation of bleeding.
Milk samples from all four quarters of the udder were collected in sterile 20 mL
plastic containers. Before sample collection, the teat tips were cleaned initially
with a dry cloth, then with a cloth moistened with 70% ethanol, and the first jets
of milk were wiped off. Subsequently, routine milking procedures (application
of milking tubes) were immediately resumed after sample collection.

Following collection, both the milk and blood samples were promptly cooled
to +4°C and transported to the Microbiology and Pathology Laboratory of the
Scientific Institute of Food Safety, Animal Health and Environment "BIOR". The
examinations were conducted within 48 hours of sample collection.

Testing of individual animal samples

The C. burnetii antigen phase-specific immune response in the serum was
assessed via the ELISA method using VetLine Coxiella Phase 1 ELISA" and
"VetLine Coxiella Phase 2 ELISA" kits from NovaTec, Germany. Both tests
exhibited a sensitivity of 96.20% and a specificity of 94.47%. The preparation,
examination, reading of results, calculation, and interpretation of serum samples
were all conducted following the instructions provided with the respective tests.

In a portion of the study, the total immune response of C. burnetii (phase |
and |1 antigens) in the serum was additionally assessed using the 1D Screen Q
Fever Indirect Multi-species ELISA test (ID Vet, France). This test demonstrated
a sensitivity of 100% and a specificity of 100%.

Preparation, examination, reading of results, calculation, and interpretation
of serum samples were conducted following the instructions provided with the
ID Screen Q Fever Indirect Multi-species ELISA test.

For milk samples, the presence of C. burnetii was determined molecularly
through real-time polymerase chain reaction (PCR). The preparation of collected
milk samples, extraction and purification of C. burnetii DNA, amplification, and
interpretation of results were carried out according to the instructions for use
provided with the "ADIAVET TM COX REALTIME Test for the detection of
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Coxiella burnetii by real-time enzymatic DNA amplification (PCR test)" from
Bio-X Diagnostics, France.

Data processing of individual sample results

Firstly, to compare the causes leading to animal culling, the dynamics of
C. burnetii serological immune response, and its presence in both Q fever-
affected and unaffected herds, a Z-test was employed. This facilitated the
comparison of proportions between two sample sets, utilizing Social Science
Statistics 2020.

Subsequent Reproductive Performance and Productivity in
Animals after Abortion with a Coxiella burnetii Serological
Immune Response or Presence

Herd and Animal Selection for Assessing Subsequent Reproductive
Performance and Productivity Following Abortion with Coxiella burnetii
Serological Immune Response or Presence

For the evaluation of further reproductive performance and productivity, a
total of 297 animals were selected from five of the dairy herds included in the
previous activities (A, B, C, D, and E). These herds experienced an abortion
between 2016 and 2019 and were tested for C. burnetii serological immune
response or presence as part of the Animal Infectious Disease national
monitoring plan.

During the aforementioned period, the average number of milking cows in
herds A, B, C, D, and E was 658, 154, 387, 534, and 728, respectively. The milk
yield during the monitoring period averaged 11,427 kg, 8,710 kg, 9,572 kg, 8,097
kg, and 10,431 kg, respectively.

From these five herds, 361 serum samples of aborted animals (201, 30, 33,
30, and 67 from herds A, B, C, D, and E, respectively) and 104 samples of
abortion products (fetus, fetal internal organs, placenta) (55, 23, 11, 14, and 1,
respectively) were tested. Out of the 361 tested serum samples, 139 (38.50%)
were positive for C. burnetii, while 36 (34.62%) of the 104 tested abortion
product samples were positive for C. burnetii.

All PCR-positive (n=36) and PCR-negative (n=67), as well as randomly
selected ELISA-positive (n=112) and ELISA-negative (n=82) animals were
chosen for this study. In total, 148 C. burnetii-positive animals (serological
immune response or presence) were included in the research, comprising 29
pregnant heifers and 119 dairy cows from the first to seventh lactation.
Additionally, 149 C. burnetii-negative animals (immune response or presence)
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were selected, including 38 pregnant heifers and 111 dairy cows from the first to
eighth lactation.

Reproductive and productivity parameters collected

For the aborted animals, data about the time when the abortion took place
(lactation and length of pregnancy in months at the time of abortion), the
subsequent outcome (culling, milking), reproductive performance (artificial
insemination rate per pregnancy, pregnancy from the first artificial insemination,
occurrence of prolonged estrus cycles, open days, time until the first artificial
insemination in a new lactation, the onset of pregnancy up to 150 days after
calving), and the status of the next offspring after an aborted pregnancy, and
productivity (milk yield, fat, protein, lactose, and somatic cell count in a
standard lactation) after an abortion were collected.

Evaluation of Further Reproductive Performance and Productivity in
Animals after Abortion with C. burnetii Serological Immune Response or
Presence

Data from 297 animals selected for this research activity about abortion,
outcome after abortion, subsequent reproductive performance, and
productivity were collected in the authorized section of the LDC database from
individual animal cards. Individual reproduction (open days, artificial
insemination rate per pregnancy) and productivity (milk yield, fat, protein,
lactose, and somatic cell count in standard lactation) of each animal were
compared between C. burnetii positive and negative animals and with the herd
average of each animal. The average parameters of the herd of the relevant year
were collected in subsection 03, "Breedings and Recording” of the LDC
Registers and  Statistics  Department, subsection 3, "Recording"
(https://registri.ldc.gov.lv/Iv/parraudziba). Somatic cell count (*1000 cells/ mL)
was converted to logarithmic units (log(2)) according to Shook (1993) and Shook
(1993).

Reproductive parameters not collected at the herd level in surveillance data
(pregnancy from first artificial insemination, incidence of prolonged
estruscycles, time to first artificial insemination in a new lactation, pregnancy up
to 150 days after calving and status of subsequent offspring after aborted
pregnancies) were only compared between C. burnetii positive and negative
animals.

Post-abortion data processing of post-abortion reproductive performance
and productivity

The parameters' descriptive statistics (the mean value and standard error)
were calculated in Jamovi. The Mann-Whitney U test was used in Jamovi to
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compare the average number of lactations, the duration of pregnancy in months
at the time of abortion, and reproductive parameters. For each indicator, p-value,
U value, and the significance of the effect, or r value (<0.3 small, 0.3-0.5
moderate, >0.5 high significance) were calculated.

A Z-test to compare the proportions of two samples at Social Science
Statistics 2020 was used to compare the outcome after abortion, the number of
lactations, and length of pregnancy in months at the time of abortion between
groups of C. burnetii positive/negative animals.

Data about each aborted animal (both C. burnetii positive and negative) were
compared with the average reproductive and productivity parameters of the herd
in the given year with one sample group t-tests in the Stata program (StataCorp
LP, 4905 Lakeway Drive, College Station TX 77845, USA, version Stata BE
18.0 for Windows), and taking into account the number of lactations of the cow.
After the abortion, the positive status of C. burnetii, the beginning of a new
lactation, and the effect of individual differences of herds simultaneously on all
productivity indicators (milk yield, milk fat, protein, and somatic cell count in
standard lactation) were evaluated by multivariate analysis of variance
(MANOVA).

RESULTS AND DISCUSSION

Herd Monitoring Parameters

For all 118 dairy cow herds included in the study, comparisons were made
based on the 2019 monitoring data for various parameters including the number
of animals (heifers, primiparous cows, multiparous cows, all), milk yield, milk
content parameters (fat, protein, lactose, somatic cell count), and reproductive
parameters (age of first artificial insemination and first calving in heifers, open
days (non-pregnancy), dry period, number of milking days, and artificial
insemination rate per pregnancy). Significant differences were found in seven
indicators.

When comparing Q fever-affected and unaffected herds based on their
population size, significant differences were observed. Q fever-affected herds
were found to be significantly larger (p<0.001) than unaffected herds across all
animal groups: heifers (94.60+£14.70 in affected herds and 12.50+3.08 in
unaffected), primiparous cows (74.60+10.60 and 12.60+2.62, respectively),
multiparous cows (113.30+14.40 and 24.60+4.04, respectively), and all animals
combined (1890+24.50 and 37.20+6.45, respectively). Several authors have also
previously highlighted large herd size (exceeding 100-200 animals) as a
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significant difference and a possible risk factor in the incidence of the disease,
for example in Northern Ireland (Ryan et al., 2011), Ireland (McCaughey et al.,
2010), Denmark (Paul et al., 2012), the Netherlands (van Engelen et al., 2014),
Portugal (Anastécio et al., 2016), Italy (Barlozzari et al., 2020), Spain (Alvarez
et al., 2012), Estonia (Neare et al., 2023) and Latvia (Boroduske et al., 2017;
Grantina-levina et al., 2021). This can be explained by the fact that a larger herd
can promote a longer circulation of C. burnetii outdoors, exposing more animals
to exposure.

By comparing milk yield or productivity indicators in standard lactation for
different groups of cows (primiparous, multiparous, all), it was found that in
herds affected by Q fever, milk yield in all groups of cows is significantly
(p<0.001) higher than in unaffected herds. Milk yield for primiparous cows in
standard lactation in Q fever-affected and unaffected herds were
7915.00+243.00kg and 5966.00+311.00kg, respectively, for the multiparous
9192.00+290.00kg and  7333.00+242.00kg  respectively, for all
8715.00+£264.00kg and 7042.00+£219.00kg, respectively.

By comparing the fat content of milk in standard lactation for different
groups of cows (primiparous, multiparous, all), it was found that in herds affected
by Q fever, the fat content in milk is significantly (p<0.001) higher in all groups
of cows than in unaffected herds. For primiparous cows, the fat content of milk
in standard lactation in Q fever-affected and unaffected herds was 312.00+7.82kg
and 239.00+12.42kg, respectively, for the multiparous 372.00£9.71kg and
302.00+£9.95kg, respectively, for all 350.00+8.53kg and 288.00+8.90kg,
respectively.

By comparing the protein content of milk in standard lactation for different
groups of cows (primiparous, multiparous, all), it was found that in herds affected
by Q fever, the protein content in milk is significantly (p<0.001) higher in all
groups of cows than in unaffected herds. For primiparous cows, the protein
content of milk in standard lactation in Q fever-affected and unaffected herds
was 260.00+8.59kg and 191.00+10.23kg, respectively, for the multiparous
306.00+9.90kg and 240.00+8.17kg, respectively, for all 289.00+9.12kg and
229.00+7.44kg, respectively.

By comparing the lactose content of milk in standard lactation for different
groups of cows (primiparous, multiparous, all), it was found that in herds affected
by Q fever, the lactose content in milk is significantly (p<0.001) higher in all
groups of cows than in unaffected herds. For primiparous cows, the lactose
content of milk in standard lactation in Q fever-affected and unaffected herds
was 376.00+13.70kg and 244.00+16.60kg, respectively, for the multiparous
425.00+16.10kg and 306.00+14.90kg, respectively, for all 406.00+14.90kg and
292.00+13.90kg, respectively.
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Regarding productivity indicators (milk yield, fat, protein, and lactose
content of milk in standard lactation), it was found that in our study, these
indicators are significantly higher in all groups of cows (primiparous,
multiparous, all) in herds affected by Q fever. Taking into account that high-
yielding cows and herds are more sustainable, since each kilogram of milk
produced (including fat, protein, and lactose) leaves a smaller impact on the
environment than low-yielding cows and herds, in the future, breeding of high-
yielding herds is a genetic expectation, with remote monitoring of welfare
indicators, calculation of feed rations at the micronutrient level, preventive cow
health monitoring, and accurate reproductive performance management (Britt et
al., 2021). Therefore, attention should also be directed towards limiting
infectious diseases.

Comparing the somatic cell count (SCC) in milk in standard lactation for
different groups of cows (primiparous, multiparous, all), no statistically
significant difference was found between primiparous cows' and multiparous
cows' groups in Q fever-affected and unaffected herds (p>0.05). In the
primiparous cows' group, the somatic cell count in standard lactation was, on
average, 97.70+7.01 in Q fever-affected and 140.00+28.4 unaffected herds; in
the others, 193.10£20.25 and 232.00+18.70 1000 cells/mL, respectively. A
significant (p=0.03) difference in the somatic cell count was found in the group
of all cows, 169.90+£18.98 in Q fever-affected and 212.00+£17.10*1000 cells/mL
unaffected herds, respectively. Extensive studies have been conducted on the
excretion of C. burnetii in the milk of dairy cows in bulk tank milk samples, in
which the DNA of the causative agent of Q fever was detected by the PCR
method. It is also known that the causative agent can be constantly excreted with
milk and sporadically (Guatteo et al., 2007). Fewer studies directly explain the
association of C. burnetii in milk with clinical and subclinical mastitis,
characterized by an increased SCC in milk. This is also complicated by the
sporadic nature of the infectious agents' release. Despite this, some studies reveal
a strong association between C. burnetii in milk and chronic subclinical mastitis
in dairy cows (Barlow et al., 2008). In our study, the difference in SCC between
affected and unaffected herds was insignificant in the other cow groups,
suggesting that the presence of C. burnetii did not significantly impair udder
health at the herd level. However, this question - the relationship between the
presence of C. burnetii in milk and mastitis, characterized by increased SCC,
remains open for further research.

By comparing the number of milking days for different groups of cows, no
statistically significant differences were found for any of them (p > 0.05). The
average number of milking days for primiparous cows was 389.00 + 6.39 in Q
fever-affected and 355.00 + 16.57 in the unaffected herds, for multiparous cows
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378.00 £ 5.02 and 385.00 + 7.90, respectively, and all 382.00 + 5.08 and 389.00
+ 7.13, respectively.

Comparing the age of the first artificial insemination and first calving in
heifers, they were higher in Q fever-affected herds, 15.38 + 0.37 and 26.39 +
0.63 months, respectively, and 13.08 + 0.82 and 22.23 + 1.48 months,
respectively, in unaffected herds, but the difference between parameters was not
statistically significant (p > 0.05). Optimal fertility and higher milk yield in the
first lactation are reached if the first calving age is 24-25 months. However,
heifers, having the first calving at 22-23 months, present the best milk yield and
survival indicators during the first five years. This is probably explainable: if the
heifer has good reproductive health, it tends to remain (Wathes et al., 2008). On
the other hand, if the growth of the heifer has been disturbed, it is possible to
inseminate her at a later age; more insemination times can be necessary, the first
calving happens later, and the following productive performance is disturbed
(Wathes et al., 2008).

In the analysis of open days (non-pregnancy period) and the dry period,
diminished metrics were observed in both parameters within herds affected by Q
fever (148.27£5.33 and 60.07+£1.57 days, respectively). Nevertheless,
discernible differences from non-affected herds (152.83+8.44 and 63.59+1.91
days, respectively) was not statistically significant (p>0.05).

Regarding the frequency of artificial insemination (Al) per pregnancy, a
marked elevation (p<0.001) was discerned in herds afflicted by Q fever,
registering a less favorable rate (2.10+0.05), contrasting with the 1.76+0.06
frequency documented in unaffected herds. The Al rate per pregnancy is
categorized as good at 1.6 times, average between 1.6 and 1.8 times, and deemed
acceptable around two times, whereas a tally exceeding three Al instances per
pregnancy is indicative of a suboptimal condition (Siatka et al., 2017). Notably,
it is acknowledged that both the artificial insemination rate and the duration from
calving to the first Al application tend to escalate with the advancing age of the
animals (Mutmainna et al., 2022).

In summary, the key findings indicate notable differences in Q fever-
affected herds during standard lactation. These include higher milk yield, and
increased levels of fat, protein, and lactose in milk. Additionally, the somatic cell
count was significantly lower in Q fever-affected herds, although not
significantly different across all cows. A significant difference was observed in
the greater number of animals across all animal groups in Q fever-affected herds.
Moreover, Q fever-affected herds exhibited slightly shorter durations of open
days and dry periods, albeit without statistical significance. Differences in the
number of milking days among cow groups were also insignificant or of low
significance between Q fever-affected and non-affected herds. Conversely, herds
unaffected by Q fever demonstrated significantly better artificial insemination
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rates per pregnancy, along with improved outcomes regarding the age of first
artificial insemination and first calving in heifers, with medium significance.

Possible Risk Factors Contributing to the Spread of Q fever in
Dairy Herds

Summarizing the results of the herd survey revealed several statistically
significant risk factors and their combinations that may contribute to the spread
of Q fever, as evidenced by statistically significant models (p<0.05).

Similar to the findings from the herd monitoring results, the herd survey also
identified a high number of dairy cows as the most significant difference and a
potential risk factor for the incidence of Q fever in the herd (p=0.004). Q fever-
affected farms included in the survey exhibited an average of 370.00£66.10 (min
15, max 1963) cows, whereas unaffected farms had an average of 39.00£5.48
(min 3, max 107) cows. The analysis indicated that for each additional dairy cow
in the herd, the likelihood of Q fever positivity increased by 5%. These results
reinforce the earlier findings from the herd monitoring data, emphasizing the
association between a higher number of animals and an elevated incidence of Q
fever.

The study revealed that the territorial density of cattle is a significant
(p=0.01) potential risk factor in the spread of Q fever. In areas affected by the
disease, the average density of animals was 9.91 animals/kmz2, compared to 6.61
animals/km? in unaffected areas. With every unit increase in cattle density
(animals/km?), the risk for the herd to be Q fever positive increased by 45%. This
finding aligns with studies conducted by other authors, which identified
increased territorial density of cattle as a contributing risk factor for the spread
of the disease in various regions, including Sweden (Nusinovici et al., 2015),
France (Pandit et al., 2016), and Denmark (Agger & Paul, 2014b).

If animals were purchased, the likelihood of the herd testing positive for Q
fever increased by 80%. Moreover, if purchased animals were imported from
abroad, the probability of the herd being positive for Q fever increased by 94%.
However, neither of these factors reached statistical significance (p>0.05).
Interestingly, vaccination and/or quarantine of purchased animals was
associated with a 50% increased chance of Q fever in the herd, although this
indicator did not achieve statistical significance (p>0.05). The age of the farm
in years was, on average, 19.47 years in Q fever-unaffected herds and 17.06
years in affected herds; however, this difference was also not statistically
significant (p>0.05).

A separate calving area was present in 18.18% of Q fever-unaffected herds
and 66.67% of Q fever-affected herds. The existence of a separate calving area
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increased the likelihood of Q fever occurrence in the herd by nine times, making
it a significant (p<0.001) possible risk factor in disease transmission. Given the
declining prevalence of tie-stall barns for dairy herds, it is evident that efforts to
mitigate the disease should prioritize the establishment of safe calving areas and
equipment in free-stall housing barns.

A separate calving area combined with a dedicated sick area, including
aborted animals, increased the likelihood of the herd being positive for Q fever
by an additional 47.2% (95% ClI: 1.73-51.86), a statistically significant finding
(p=0.01). Conversely, the use of disinfectants in herds with a separate calving
area reduced the odds of Q fever to 7.66 times.

Artificial ventilation (electric fans) and their combination with natural
ventilation, was observed in 38.89% of Q fever-affected herds, whereas non-Q
fever-affected herds relied solely on natural ventilation. The utilization of
artificial ventilation in the barn elevated the disease incidence by 29 times and
was deemed a significant (p=0.002) risk factor. This aligns with reports of a
higher Q fever prevalence in the Netherlands, in goat sheds employing artificial
ventilation (Schimmer et al., 2011). Notably, artificial ventilation is typically
more prevalent in larger sheds (Mondaca, 2019).

The type of cattle housing, whether free-stall, tie-stall, or a mixed type,
emerged as a significant potential risk factor for Q fever incidence. Free-stall
housing was predominant in 60.61% of Q fever-affected herds compared to
27.27% in non-affected herds. This housing type elevated the likelihood of Q
fever in the herd by 3.33 times and was deemed a significant risk factor (p=0.01).
Conversely, tie-stall housing was prevalent in 63.64% of unaffected herds and
27.27% of affected herds. When compared to free-stall housing, tie-stall housing
substantially reduced the incidence of Q fever in the herd by 81% (95% CI: 0.06-
0.67), representing a significant protective factor (p=0.009). Mixed housing was
observed in 12.12% of affected herds and 9.09% of unaffected herds. In
comparison to free-stall housing, mixed housing exhibited a 40% reduction in Q
fever incidence within the herd (95% CI: 0.09-4.12), although this finding did
not reach statistical significance (p>0.05). Our study's findings align with those
of Neare et al. (2023), who similarly identified free-stall or mixed-type housing
as significant indicators of positive seroprevalence. However, it should be noted
that in Europe, the expansion of dairy cow herds driven by economic
considerations (Krpalkova et al., 2016; Jago & Berry, 2011) and
recommendations for the welfare of dairy cows (EFSA, 2009) have led to the
gradual disappearance of tie-stall housing. An evaluation of observed trends,
based on the authors' personal experience as farm animal veterinarians, indicates
a significant decline in tie-stall housing even in Latvia. Summarizing dairy
farming trends in Latvia over the past decade, based on milk monitoring data
(www.registri.ldc.gov.Iv/Iv/parraudziba), reveals an increase in the average
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number of cows per herd from 23.85 (124,800 cows in 5,233 herds in 2012) to
34.94 (115,600 cows in 3,309 herds in 2022). Therefore, recognizing that tie-
stall housing as a control method for Q fever may not be sustainable, attention
should be directed towards developing alternative disease control measures that
are effective in large herds with free-stall housing. The higher incidence of Q
fever in free-stall housed animals can be attributed to conditions where animals
are more likely to inhale the causative agent in the form of aerosols from
contaminated materials such as amniotic fluid and placentas. Additionally, direct
contact with humans and infected animals such as cats, rodents, and birds can
contribute to the transmission of the disease (Capuano et al., 2001).

The presence of a separate area for sick animals, including those that have
aborted, was observed in 43.75% of Q fever-affected herds and 18.18% of
unaffected herds. This finding suggests that such an area within the shed
increases the incidence of Q fever in the herd by 3.5 times. However, this
association was deemed insignificant (p>0.05) in terms of statistical significance.

A majority of Q fever-affected herds (52.78%) and non-affected herds
(68.18%) were housed in closed barns. Closed housing was associated with an
increased odds of Q fever by 1.92 times, whereas housing in open barns reduced
the incidence of Q fever by 48%. Despite these observations, these differences
were not statistically significant (p>0.05).

The practice of changing clothing or using outerwear for farm staff
within the shed was identified as a significant (p=0.04) potential risk factor
contributing to the spread of Q fever, increasing the likelihood of Q fever
occurrence by 4.14 times. Similarly, farm visitors' use of outer clothing was
associated with a 3.27 times higher chance of Q fever, although this association
did not reach statistical significance (p>0.05).

The use of disinfectants in the calving area appeared to be associated with
a threefold higher probability of Q fever in the herd, albeit without statistical
significance (p>0.05). This observation may be attributed to the fact that the
presence of a separate calving area itself was already identified as a significant
risk factor. Additionally, as mentioned earlier, the use of disinfectants in a
separate calving area was found to reduce the probability of Q fever in the herd.

Farms with deratization and optimal handling of the fetus and placenta in
case of abortion had, respectively, 2.57 and 1.81 times higher probability of Q
fever, but this was not a statistically significant factor (p>0.05). Contrary to the
opinions expressed in the literature about the widespread infection of wild
animals (including rodents) with Q fever and their importance in the transmission
of the disease, our study found that, although not essential, deratization was not
carried out in herds unaffected by Q fever, or the only element of deratization
was a cat’s presence on the farm. On the other hand, the opposite practice - using
rodenticides or a special deratization service - was ironically chosen by the farms
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affected by Q fever. Deratization is undoubtedly considered an important
hygiene practice, as, for example, the incidence of Q fever-positive rats has been
found in several farms in the Netherlands (Reusken et al., 2011), and rodent
eradication has been identified as an important factor in reducing the incidence
of Q fever (Djellata et al., 2019).

The mean placenta removal time after calving in Q fever-affected herds was
15.56 hours compared to 8.0 hours in unaffected herds, which was found to be a
non-significant difference (p>0.05). On the other hand, when the time of
placenta removal was modeled with the number of milking cows in the herd,
a significant relationship was found (p<0.001). If the time of placental removal
did not change, with each new animal added to the herd, the chance of Q fever
increased by 5% (p=0.003). If the number of dairy cows did not change, with the
current placenta removal time, the chance of the herd being Q fever positive
dropped by 10% (p=0.019).

The frequency of litter changes in the calving area was not found to be a
possible risk factor (p>0.05). Similarly, the hygiene measures during delivery
assistance - washing the hands and external genitalia of the dam, preparing the
calving area, and using rubber gloves did not significantly affect the incidence of
Q fever in the herd (p>0.05). Although the results of the herd survey in our study
did not emphasize the importance of several factors of good hygiene practices
(hygiene measures during delivery assistance, hygiene in the calving area, etc.),
several recommendations of other authors were considered to be supported
practices in order to limit the spread of Q fever (Paul et al., 2012), such as
changing and/or disinfection of equipment, shoes, clothing. The shared use of
agricultural machinery was also not confirmed as a significant factor in the
incidence of Q fever (p>0.05).

The presence of ticks on dairy cows was observed in 86.36% of Q fever-
unaffected and 19.44% of affected herds, which can be evaluated as a significant
difference (p<0.001). In herds where ticks were not observed, the incidence of Q
fever was more than 26 times higher than in herds where ticks were detected,
probably due to intensive and significantly more frequent use of pastures. This
strongly indicated that ticks were not considered a risk factor for the spread of Q
fever. A correlation between the presence of ticks on animals and the occurrence
of Q fever in herds has been found, for example, in the Netherlands (van Engelen
et al., 2014) and Cyprus (Cantas et al., 2011). In both studies, the presence of
ticks in cows or the unclear status of ticks was associated with an increased risk
of Q fever as determined by the presence of C. burnetii by PCR in bulk tank milk
or abortion material. In contrast, the presence of ticks is often associated with
grazing practices and seasonal variation. While infected ticks have been
identified as a potential source of Q fever infection (Capuano et al., 2001),
experimental evidence suggests that certain hard tick species, such as Ixodes
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ricinus, can transmit C. burnetii trans-stadially and serve as vectors in the
disease's spread (Korner et al., 2020). However, Duron et al. (2015) argue that
although ticks have been demonstrated as vectors of C. burnetii in experimental
settings, their role in field transmission to animals may not be as significant.
Furthermore, Coxiella-like bacteria, commonly found in ticks, are often mistaken
for Coxiella burnetii.

Cattle hoof trimming was significantly (p<0.001) more frequent in herds
affected by Q fever compared to unaffected herds (91.43% in affected herds vs.
45.45% in unaffected herds). In herds where hoof trimming occurred, the
likelihood of testing positive for Q fever increased by 12.8 times, whereas in
herds without hoof trimming, it decreased by 92%. However, the provision of
hoof trimming as an external service was not found to be a significant risk
factor (p>0.05) for disease transmission, contrary to the findings of Paul et al.
(2012), as it was observed in both Q fever-affected (84.38%) and unaffected
(90.00%) herds. Despite the lack of significance observed in this study, it is
imperative that cattle hoof trimming equipment undergo thorough
decontamination and disinfection after each farm visit.

A higher number of employees on the farm was identified as a possible risk
factor contributing to the spread of Q fever. In herds affected by Q fever, the
average number of workers was 12.24+2.23 people, and in unaffected herds,
3.46+0.46, which was significantly (p=0.014) less. In case of an increase in the
number of workers by one, the risk of Q fever in the herd increased by 28%. By
evaluation of changes in the number of employeesin the model with the
number of dairy cows in the herd, it was found that at the existing number of
animals, with an increase in the number of employees by one, the probability of
occurrence of Q fever decreased by 6%.

A significant (p=0.009) potential risk factor in the spread of Q fever was
identified in the non-use of pastures. The study revealed that 95.45% of herds
unaffected by the disease utilized pastures, whereas only 55.56% of herds
affected by Q fever utilized pastures. Lack of grazing increased the likelihood of
Q fever by 16.8 times, whereas grazing reduced the likelihood of Q fever by
94%. This finding is consistent with a study conducted in Italy (Capuano et al.,
2001), where permanent outdoor cow housing exhibited lower C. burnetii
seroprevalence compared to seasonal pastures or permanent cow housing solely
indoors. However, our study contrasts with findings from Estonia (Neare et al.,
2023), where pasture utilization was directly linked to higher C. burnetii
seroprevalence.

The openness of farms to visitors (such as for seminars, excursions,
tourism, etc.) was determined to be a significant (p=0.031) risk factor. Farms that
allowed visitors had a fourfold higher probability of testing positive for Q fever,
while those not accepting visitors experienced a 75% reduction in this likelihood.
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It is widely recognized that prohibiting visitors is among the long-term strategies
for controlling Q fever transmission, serving to safeguard both individuals from
infection and to curtail the dissemination of infectious diseases among animals
(Panel & Ahaw, 2010).

While the practice of farm workers also laboring on other farms (including
personal farms) was not significant in isolation (p>0.05), when combined with
the adoption of clothing changes or the use of outerwear by farm workers,
it significantly (p=0.016) increased the likelihood of Q fever occurrence to 8.16
times.

The presence of a permanent veterinarian on the farm who also provides
services to other farms emerged as a potential risk factor (p=0.05).

The management of veterinary service, artificial insemination, and hoof
trimming as outsourced services were detected as non-significant (p>0.05)
possible risk factors in Q fever occurrence. The presence of dogs, cats, sheep,
and goats in dairy herds and the use of manure to improve agricultural
lands were not confirmed as significant risk factors either (p>0.05).

Evaluation of Health Parameters Related to Reproduction in
Q fever Affected and Unaffected Herds

When assessing the calving performance of cows over the past year, notable
differences were observed in several metrics between Q fever-affected and
unaffected herds.

Twin pregnancies were found significantly (p=0.006) more frequently in Q
fever-affected herds (averaging 4.69% of all pregnancies). In Q fever-unaffected
herds, the incidence of twin pregnancies averaged 1.68%. An increase in twin
pregnancies by 1% increased the probability of a herd being Q fever positive by
53%. It is known that a higher incidence of twin pregnancies has also been found
in seropositive cows after double vaccination against Q fever (Garcia-Ispierto et
al., 2015). Although vaccination of animals against Q fever is not carried out in
Latvia, infected animals naturally develop an immune response against the
pathogen, which probably explains this phenomenon — the occurrence of more
frequent twin pregnancies.

Significantly (p=0.011), the animals had dystocia more often in herds
affected by Q fever (an average of 5.61% of calving cases), while in unaffected
herds, this indicator was 1.96%. At this rate, for a 1% increase in the proportion
of dystocia, the probability of a herd being Q fever positive increased by 42%.
No direct association with Q fever was found in the literature for a significantly
higher incidence of dystocia. However, considering both the literature, which
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indicates that stillbirths and twin births are often associated with dystocia
(Zaborski et al., 2009), as well as personal experiences in practice, it can be
inferred that the elevated incidence of dystocia in Q fever-affected herds may be
linked to stillbirths (uterine fetal death) or twin pregnancies, which, in turn, could
be consequences of the presence of Q fever in the herd.

Stillbirths were observed significantly (p=0.018) more frequently in herds
affected by Q fever, where it was 4.74% of all calving cases. In comparison, in
herds unaffected by Q fever, this indicator was 2.32%. An increase in the
incidence of stillbirths by 1% increased the probability of Q fever in the herd by
36%. Although Q fever has been more emphasized as the cause of abortions in
sheep and goat herds (Selim et al., 2018; Waldhalm et al., 1978; Zeman et al.,
1989), it is well described that Q fever causes abortions, premature delivery,
stillbirth, and weak offspring (APSW complex) in dairy herds (Agerholm, 2013).
Freick et al. (2017) note the influence of C. burnetii immune responses or
presence on the occurrence of premature delivery, which was also confirmed in
our study.

The occurrence of abortions was detected significantly (p=0.04) more
frequently in herds affected by Q fever, accounting for an average of 4.11% of
all pregnancies. In Q fever-unaffected herds, this rate was lower by more than
half, accounting for 2.00% of all pregnancies. In case of an increase in abortions
by 1%, the probability of Q fever increased by 26%. In our study, the 4% abortion
threshold was exceeded in 41.67% of affected and 27.27% of unaffected herds.
If there are three abortions per year in cattle herds with up to 100 animals, and at
least 4% of animals per year in a herd where the number of animals exceeds 100,
there is suspicion of the possible presence of Q fever in it (Sidi-Boumedine et
al., 2010). A high incidence of abortions can also be attributed to the presence of
various causative agents commonly found in cases of abortions in Latvia. These
include Listeria spp., such as Listeria monocytogenes (Steingolde et al., 2014),
as well as L.innocua and L. seeligeri (Piginka-Vjaceslavova et al., 2020).
Additionally, other reports (Derdour et al., 2017) confirm the simultaneous
presence of C. burnetii and other agents such as Neospora caninum, Listeria spp.,
Brucella abortus, and BVD in cases of abortion. Several studies have investigated
the role of C. burnetii in abortion incidence in dairy cow herds (Derdour et al.,
2017; Djellata et al., 2019; Hassig & Lubsen, 1998; Parisi et al., 2006; Saegerman
et al., 2022). Using the PCR method, these studies detected C. burnetii as the
cause of abortion in 1.67% to 11.6% of abortion cases. Association
with C. burnetii in cases of cow abortions in Latvia, determining the immune
response in the blood serum of aborting cows (and calves), found from 13.4%
(Boroduske et al., 2017) to 20.62% (Grantina-Ievina et al., 2021) of the tested
animals. In the most extensive study on the prevalence of Q fever in Latvia, 1,557
serum samples of aborting cows (from 573 sheds in 79 parishes throughout the
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country) and 744 abortion material samples (from 308 sheds in 68 parishes
throughout the country) were tested. A positive immune response to C. burnetii
was detected in the serum of 321 (20.62%) aborted animals (from 30 sheds in 30
parishes) and by PCR method in 28 (3.76%) abortion materials (from 5 sheds in
4 parishes) (Grantina-levina et al., 2021). When evaluating C. burnetii incidence
of immune response in cases of abortions in three years (2018 - 2020), it was
relatively unchanged - from 13.45% - 22.42% of aborted animals (Grantina-
levina et al., 2021).

Laboratory testing for the causes of abortions was more often carried out
in herds affected by Q fever (80.00% of affected, 61.90% of unaffected herds).
In both Q fever-affected and non-affected herds, the Schmalenberg virus was the
most common cause of abortion (in 13 and 4 herds, respectively). In the Q fever-
affected herds, the following causes were observed: Q fever (11 herds), unknown
agent (7 herds), Listeria spp. (4 herds), Bovine Viral Diarrhea (BVD) (3 herds),
and Leptospira spp. (2 herds). In the Q fever-unaffected herds, the second most
frequent cause was an unknown agent (3 herds), followed by Listeria spp. (1
herd), and Respiratory Syncytial Virus (1 herd).

When assessing the incidence of postpartum diseases during the last year,
significant differences were found in several indicators between herds affected
by Q fever and unaffected.

Acute postpartum metritis was found to occur significantly more often
(p=0.0011) in herds affected by Q fever, affecting 8.06% of animals compared
to 2.62% in non-Q fever-affected herds. For every 1% increase in the incidence
of acute postpartum metritis, the probability of the herd being Q fever positive
increased by 23%. Postpartum metritis, characterized by an enlarged uterus, red-
brown watery discharge, systemic signs of illness, and fever within 21 days after
calving (Sheldon et al., 2006), has been associated with Q fever infection, with
studies showing a higher incidence in seropositive animals (To et al., 1998).
While this association has been both questioned (Muskens et al., 2011) and
recognized as an area requiring further research on a larger scale (Turcotte et al.,
2021), Freick et al. (2017) describe the influence of C.burnetii immune
responses or presence on postpartum metritis incidence in primiparous cows,
particularly those seronegative to C. burnetii three weeks before calving.
Consistent with these findings, our survey results also indicated a significantly
higher incidence of postpartum metritis in Q fever-affected herds.

More often, but not significantly (p>0.05), indicators such as pre- and
postpartum laying cow syndrome (5.09% and 3.14% of calvings, respectively),
clinical endometritis (6.71% and 3.56% of animals, respectively), retained
fetal membranes (6.00% and 4.05% of calvings, respectively), and
hypocalcemia (7.67% and 5.14% of calvings, respectively) were detected in Q
fever-affected herds. Freick et al. (2017) have described the negligible influence
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of C. burnetii on the incidence of retained fetal membranes, which aligns with
our research results.

On the other hand, indicators such as the proportion of prolonged estrus
cycles, the incidence of mastitis (both clinical and subclinical), and the
incidence of subclinical endometritis were not significantly (p>0.05) higher in
Q fever unaffected herds (12.31% and 8.50%; 12.27% and 11.86%; 5.71% and
4.58%, respectively). The higher incidence of mastitis in Q fever-unaffected
herds was consistent with the results of herd monitoring indicators, where a
higher herd-level somatic cell count (SCC) was found specifically in Q fever-
unaffected herds. This leaves space for further research on the role of C. burnetii
as a causative agent of mastitis. It has been convincingly approved that
C. burnetii has a role in clinical and subclinical endometritis and the following
low fertility or infertility for cows. By identifying C. burnetii antigens in
endometrium macrophages of infertile cows as the sole pathogen, De Biase et al.
(2018) were the first who reported the association of the presence of C. burnetii
with endometritis, uterine vasculitis, and fibrosis, leading to reduced fertility or,
in more severe cases, infertility in cows. Also, Freick et al. (2017) described the
effect of C. burnetii on the incidence of endometritis 42 days after calving in
primiparous cows that were seronegative three weeks before calving. Our study
did not differentiate the incidence of endometritis in primiparous and
multiparous cows. However, the combined assessment showed an association
between C. burnetii's positive status and a higher incidence of endometritis.

The survey included topics about the number of animals and reasons for
culling them. It was found that in herds affected by Q fever, an average of
6.27+2.22% of animals were culled during the last year; in Q fever-unaffected
herds, an average of 9.39+2.21% of the animals were culled; this difference was
not significant (p>0.05). By summarizing the reasons for culling, it was found
that due to leg problems in herds affected by Q fever, animals were culled
significantly (p=0.00906) more often than in Q fever-unaffected herds (19
(52.78%) and 4 (18.18%) animals, respectively).

The differences in other reasons for culling between Q fever-affected and
non-affected herds were found to be insignificant (p>0.05). Animals were culled
due to reproductive problems in 17 (47.22%) Q fever-affected and 11 (50.00%)
non-affected herds. Udder problems were the cause of culling in 13 (36.11%)
Q fever-affected and 12 (54.55%) non-affected herds. Low productivity was the
reason for culling in 4 (11.11%) Q fever-affected and 3 (13.64%) non-affected
herds. Animals were culled due to trauma in 7 (19.44%) Q fever affected and 2
(9.09%) unaffected herds. Other reasons for culling were noted by 7 (19.44%)
Q fever affected and 8 (36.36%) unaffected herds.
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By summarizing the chapter, the following possible risk factors promoting
the spread of Q fever were identified as important: a large number of dairy cows
in the herd (>370), high territorial density of cattle (> nine animals/km 2), a
separate calving area, artificial ventilation in the barn, the type of tie-stall
housing, and changing clothing or using outerwear for staff. The influence of a
separate calving area as a possible risk factor was enhanced by the presence of
an area for sick and aborted animals but reduced by the use of disinfectants. The
results showed that the timing of the removal of the placenta after calving is
important because as the number of animals in the herd increases, the chance of
Q fever can increase significantly. It was also found that the presence of ticks in
dairy cows is not associated with an increased incidence of Q fever; on the
contrary - if the animals used pastures, which also explains the presence of ticks,
the incidence of Q fever decreased. Other significant possible risk factors for the
spread of the disease were hoof trimming for cattle, the openness of the farm to
visitors (e.g. seminars, tours), and the number of employees on the farm (>12),
but an interesting finding was that with a large number of animals in the herd, an
increase in the number of employees could reduce the possibility of Q fever
occurrence, which can probably be explained by the non-overlapping of
employee functions and groups of animals to be served. The fact that employees
also worked on other farms and used changes in clothing or outer clothing also
significantly increased the possibility of the occurrence of Q fever. When
evaluating the incidence of twin pregnancies, dystocia, stillbirths, and abortions
during the last year, it was significantly higher in Q fever-affected herds. Also,
in the Q fever-affected herds, when abortion cases were investigated, Q fever
was the second most frequent laboratory-confirmed diagnosis. A significantly
higher incidence of acute postpartum metritis was also found in the affected
herds. Ironically, animals were most often culled in Q fever-affected herds due
to leg, reproduction, and udder problems, ranking second and third, respectively.
In herds unaffected by Q fever, the most common reasons for culling were udder
and reproduction problems. The health problems mentioned in our study are
consistent with other authors' opinions on the most frequent reasons for animal
culling (Ansari-Lari et al., 2012; Bascom & Young, 1998; Hadley et al., 2006;
Lee & Kim, 2006; Rilanto et al., 2020; Wondatir Workie et al., 2021).

Serological Immune Response to Coxiella burnetii and
Presence in Milk in Individual Samples

At the herd level, summarizing the results of initial and repeated testing of
serum and milk samples from individual animals, a C. burnetii immune
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response in serum and/or presence in milk was detected at least once in 14 out
of a total of 15 herds included in this research activity (Table 1).

In the initial testing, C. burnetii's immune response in serum was detected
inanimals in 12 herds, repeatedly in 11 herds. C. burnetii's presence in milk was
initially detected in five herds and repeatedly in eight herds.

It was observed that in herds initially showing only C. burnetii immune
responses (herds No. 5 and 7), during re-examination, the presence of C. burnetii
in milk was also detected. This finding could be attributed to the sporadic release
of the agent (Guatteo et al., 2007) or, in our case, partly to the fact that during
repeated examination, the presence of C. burnetii was identified in the milk of
three primiparous cows. These cows were seronegative pregnant heifers at the
time of the initial examination, and milk samples were not obtained from them.
For animals without both immune response and presence in milk during the
initial testing (No. 13 and 14), the repeated examination revealed an immune
response (No. 13) or both an immune response and the presence of C. burnetii in
milk (No. 14), indicating the spread of infection within the herd. Conversely, in
herds where C. burnetii seropositive animals were initially culled (No. 8 and 15),
no new C. burnetii positive animals were found upon re-examination. This
suggests that culling affected animals could limit new cases of infection and
further disease spread. The herd in which none of the randomly selected animals
was initially found to be C. burnetii positive (No. 6) maintained this status even
after re-examination.

At the individual animal level, summarizing the initial and repeated results
of C. burnetii immune response and presence in milk (see Table 2) enabled the
observation of trends in the spread of infection among animals.

By summarizing the results of the individual examinations, the following
findings were made: during the initial examination, the C. burnetii phase |
antigen-specific immune response was found in 15 animals (10.71% of 140
tested), the phase Il antigen-specific immune response was found in three
animals (2.14% of the 140 tested), and the common immune response was found
in 19 animals (20.21% of 94 tested). In four animals, both antigen-specific and
common immune responses of phase | were detected, while in two animals, they
were antigen-specific for both phases and common immune responses. At least
one type of C. burnetii immune response was detected in 29 animals (20.71%),
including one pregnant heifer, from the 140 animals examined initially. In the
repeated examination, the C. burnetii phase | antigen-specific immune
response was detected in 14 cows (12.17% of 115 tested), phase Il antigen-
specific in four cows (3.48% of 115 tested), and common immune response in
25 cows (31.65% of 79 tested). The specific immune response of both antigen
phases was detected in four cows, the specific and common immune response of
phase | antigen in three cows, and the specific and common immune response of
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both antigen phases in two cows. Overall, of the 115 re-examined blood serum
samples of cows, at least one type of C. burnetii immune response was found in
34 cows (29.57%), and this increase is considered statistically insignificant
(p>0.05). In our study, C. burnetii phase Il antigen-specific immune response
was detected initially in three cows (2.14%) and repeatedly in four cows (3.48%).
This contradicted the study by Béttcher et al. (2011), in which a phase 1l antigen-
specific immune response was a frequent finding, and studies by other authors,
in which it varied from 60.4% (To et al., 1998), examining cows with
reproductive disorders, and 23.8% (Lang, 1988) to 39.0% (Ruiz-Fons et al.,
2008) in randomly selected cows. A possible explanation for this phenomenon
could be that the animals selected for our study were infected earlier, so the
typical antibodies of the acute phase of Q fever were no longer detectable.

Initially, C. burnetii's presence in milk was detected in 6 cows (5.83% of 103
tested). In a repeated examination, the presence of C. burnetii in milk was found
in 11 (11.70% of 94 tested) cows, and this increase is considered significant
(p<0.001). It should be noted that studies by other authors found a higher
presence of C. burnetii in milk - from 32% of animals in 12 herds (Angen et al.,
2011) to 50% of animals in five herds (Guatteo et al., 2007). However, our results
are closer to To et al. (1998), who described 24.6% of cows with reproductive
disorders, and Gyuranecz et al. (2012), who described 8.7% in randomly selected
cows. In our study, the presence of C. burnetii in the milk without an immune
response was also initially detected in two animals, and this was in agreement
with the study of Barberio et al. (2014), in which, out of 36 cows with C. burnetii
excretion in milk, antibodies were not detected in the blood serum of 11 cows.
The explanation for this phenomenon is that if the animal has recently been
affected by Q fever infection, the release of C. burnetii in milk may not be
consistent with the immune response in blood serum (Garcia-Ispierto et al.,
2013).

During the initial examination, C. burnetii's immune response and presence
in milk were detected in 4 cows (3.88% of 103 tested). During a repeated
examination, both indicators were found to be positive in 8 (8.51% of 94 tested)
cows, but this increase is considered statistically insignificant (p>0.05).

Studying the prevalence of common C. burnetii immune response in heifers,
our results were consistent with the study of Freick et al. (2017), which found
that heifers that were seronegative at nine months of age and three weeks before
calving showed a significantly higher increase in the number of seropositive
animals during the first 42—100 days after calving, indicating a possible infection
right at the time of calving. The significant increase in the proportion of
C. burnetii-positive animals, both in terms of immune response and presence, in
the first lactation in initially seronegative heifers is also described by Nogareda
etal. (2012).
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Evaluating the changes in the status of animals regarding C. burnetii during
the period from the initial to the repeated examination (in intervals from 7 to 13
months), we found three possible outcomes. Two of them were to maintain the
existing status of C. burnetii (positive or negative) or change to the opposite. The
third possible outcome was the elimination of the animal from the herd (culling
or death).

Thus, from initially 31 C. burnetii positive animals, 20 (64.52%) animals
maintained their positive status during the repeated examination, 4 (12.90%)
changed their status to C. burnetii negative, and 7 (22.58%) died or were
eliminated. From the initially 109 C. burnetii negative animals, 17 (15.60%)
animals changed the status toC. burnetii positive, 74 (67.89%)
remained C. burnetii negative, and 18 (16.51%) died or were eliminated.
Therefore, the initial C. burnetii status of most animals remained unchanged over
time until re-examination after 7-13.5 months (64.52% positive and 67.89%
negative, respectively). However, 17 (15.60%) new cases of infection were
detected at the re-examination in animals, which showed an active spread of
infection.

While continuing to study the new cases of infection, we found that at re-
examination, the number of animals with C. burnetii-positive status had
increased significantly (p<0.05). The increase was from 31 initially positive
animals (22.14% of 140) to 37 positive animals when tested repeatedly (32.17%
of 115). At the same time, this meant a significant (p<0.05) reduction of animals
with a negative C. burnetii status from 109 (77.86%) to 78 (67.83%) animals. By
the time of re-examination, 25 (17.86%) of the 140 animals that were initially
examined had died or had been eliminated.

When studying the new cases of infection by categories of animals, we
found that out of a total of 17 new infections, 10 cases (58.82%) were
multiparous cows, but 7 (41.18%) — primiparous cows, which during the initial
examination were seronegative heifers. In this group, new infection cases were
significantly increased (p<0.05).

When evaluating the incidence of C. burnetii immune response and
presence in groups with or without reproduction problems in their
anamnesis (multiple artificial inseminations, prolonged estrus cycles, abortions,
stillbirths), we found that, initially, in the group labelled "Animals with
reproductive problems in their anamnesis" the immune response to the phase |
specific antigen of C. burnetii was detectable in 12 (18.18% of all 66 tested)
animals, the immune response to the phase Il specific antigen was detectable in
2 (3.03% of all 66 tested) animals, a common immune response was detectable
in 15 (35.71% of 42, tested by IDVet) animals, but the presence in the milk was
detectable in 4 (8.00% of 50 tested) cows.
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In a control group, "Animals without reproduction problems in their
anamnesis" we found that, initially, an immune response to the phase | specific
antigen of C. burnetii was detectable in 3 (4.05% of all 74 tested) animals that
was a significantly (p<0.05) lower rate comparing to the problem group. An
immune response to the phase 11 specific antigen of C. burnetii was detected for
one (1.35% of all 74 tested) animal; the difference from the problem group was
not statistically significant (p>0.05). The common immune response was
detected in 4 (7.69% of 52, tested by IDVet) animals, which was a significantly
(p<0.001) lower rate compared to the problem group. The presence of C. burnetii
in milk was detected in 2 (3.77% of 53 tested) cows in the control group, and the
difference from the problem group was not statistically significant (p>0.05).
Also, studies by other authors (Cabassi et al., 2006; Vidic et al., 1990; Sting et
al., 2002) have revealed a higher risk of abortions specifically in seropositive
animals. Shedding of C. burnetii in milk is more common in herds that report
reproductive disorders, and a significant association between C. burnetii-
positive samples and animal infertility has been found (Anastécio et al., 2016).
The results of our study also confirmed the connection
between C. burnetii's positive status and reproductive problems.

By summarizing the chapter, it becomes evident that at the herd level in the
affected herds, the spread of C. burnetii persisted and even increased. This was
observed through the discovery of new infection cases and the identification of
additional bacteria-shedding instances in the milk of animals that were initially
only seropositive. At the individual animal level, among C. burnetii positive
animals, there was a persistence of the initial type of immune response and the
presence of C. burnetii in milk. Repeated examinations revealed the emergence
of various types of immune responses in initially seronegative animals and a shift
in the immune response type. Interestingly, the majority (64.52% of initially
positive and 67.89% of negative animals) maintained their C. burnetii status, but
there was a notable shift, with 15.60% of initially negative animals becoming
positive, indicating new infection cases, with 41.18% of them being initially
pregnant heifers. Furthermore, when assessing the relationship between
C. burnetii immune response and presence and reproductive problems in the
animals' anamnesis, it was found that the immune response to the C. burnetii
phase | specific antigen and the common immune response were significantly
more prevalent in animals with reproductive issues in anamnesis compared to the
control group.
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Subsequent Reproductive Performance and Productivity in
Animals after Abortion with Coxiella burnetii Serological
Immune Response or Presence

The average number of lactations in which abortions were found in animals
was higher in the C. burnetii positive animals (p=0.048), showing 1.88+0.13
lactations and 1.52+0.12 lactations in negative animals, respectively. A more
detailed study of the data on the number of lactations in which abortion occured
showed that in a group of C. burnetii positive animals, 29 (19.60%) abortions
were found in heifers, 42 (28.38%) in primiparous cows, 33 (22.30%) in second
lactation cows and 44 (29.73%) in cows with three and more lactations. In the
group of C. burnetii negative animals, 38 (25.50%) abortions were found in
heifers, 49 (32.89%) in primiparous cows, 29 (19.46%) in second-lactation cows
and 33 (22.15%) in cows with three or more lactations. C. burnetii-
positive animals had abortions the most often with the third or more lactations,
while C. burnetii-negative animals had abortions most often in the first lactation.
However, statistically significant differences between the groups, judging by the
number of lactations, were not found (p>0.05). The results of our study were
consistent with Paul et al. (2012), who found a higher incidence of C. burnetii in
older animals because the number of lactations is an indirect indicator of the age
of the animals.

The average duration of pregnancy in months at the time of abortion in the
group of C. burnetii-positive animals was 6.26+0.20 months. The difference was
insignificant in the group of negative animals, 6.42+0.20 months (p>0.05). A
more detailed study of the data on the month of pregnancy in which the abortion
occurred showed that in the group of C. burnetii-positive animals, there were 29
(19.60%) abortions in the first trimester (1-3 months of pregnancy), 33 (22.28%)
abortions in the second trimester (4-6 months of pregnancy) and 86 (58.11%)
abortions in the third trimester (7-9 months of pregnancy). In the group
of C. burnetii negative animals, there were 26 (17.45%) abortions in the first
trimester, 38 (25.50%) abortions in the second trimester, and 85 (57.05%)
abortions in the third trimester; the differences between the groups of C. burnetii
positive and negative animals in each of trimesters were not statistically
significant (p>0.05). The high incidence of abortions in the groups of both
positive and negative animals in the last trimester of pregnancy (7-9 months) can
be explained by the fact that the fetuses of late abortions are often sent to find
out the causes of abortions because early abortions (up to 4 months of pregnancy)
are often not seen on farms and are not reported (Mee, 2023).

In the study summarizing the outcomes for animals after abortion, they
were found to be three: immediately after the abortion, the animal was
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eliminated, the same lactation continued, or a new lactation was started.
Immediately after abortion, 66 (44.60%) C. burnetii-positive animals were
eliminated, the same lactation continued in 48 (32.43%), and new lactation
started in 34 (22.97%) animals. In the group of C. burnetii negative animals, 63
(42.28%) were eliminated immediately after the abortion, the existing lactation
continued in 39 (26.17%), and a new lactation started in 47 (31.54%) animals.
The differences between the groups of C. burnetii positive and negative animals
in each outcome were not statistically significant (p>0.05). Elimination of the
animal soon after abortion is consistent with the Ansari-Lari et al. (2012) study,
in which 28% of animals were culled within the first 100 days after calving.
However, the average number of days from calving to culling was 240. In our
study, we observed a similar trend - inseminated animals that did not have a new
pregnancy were excluded from the herd during the following 240 days after
abortion. It is known that each case of abortion causes economic losses due to
lost offspring, extended inter-calving interval, and earlier removal of productive
animals from the herd. It is estimated that a dairy cow’s abortion brings a loss of
about 1415 US dollars (Canton et al., 2022).

Continuing data research on animals that continued the same lactation or
started a new one, we found that in both cases, two possibilities followed - after
the abortion, a new pregnancy occurred, which was followed by calving, or a
new pregnancy did not occur, and the animal was culled as non-pregnant.

If the animal continued the same lactation after the abortion, there was a
tendency for C. burnetii-positive animals to have fewer new pregnancies
compared to C. burnetii-negative animals (36 (75.00%) positive and 30 (76.92%)
negative animals, respectively), which was observed together with a higher
culling of non-pregnant animals (respectively 12 (25.00%) positive and 9
(23.08%) negative animals). The same tendency was observed if a new lactation
started after the abortion — fewer new pregnancies in C. burnetii positive animals
compared to negative ones (20 (58.82%) in positive and 32 (68.09%) in negative
ones, respectively). As non-pregnant animals in a new lactation were culled, 14
were (41.18%) C. burnetii positive and 15 (31.91%) were negative animals, but
the differences between the groups were not statistically significant (p>0.05).
Summarizing the above, it follows that from the initially 148 C. burnetii-
positive animals, 56 new offspring (of which 51 were live) were produced in
pregnancy after abortion. From 149 C. burnetii negative animals, 62 new
offspring (of which 53 were live) were produced, but this difference was found
to be statistically insignificant (p>0.05).

When comparing the reproduction indicators of C. burnetii positive and
negative animals, which continued the same or started a new lactation after
the abortion, no statistically significant differences were found.
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In our study, we evaluated the intervals between repeated artificial
inseminations (Al) in pregnancy following abortion. They were defined as
prolonged if they exceeded normal estrus cycle length (over 23 days or over 48
days) (Crowe, 2016). Prolonged estrus cycles were observed in 16.67% -
20.00% C. burnetii positive and 6.67% - 21.88% negative animals; significant
differences between groups were not found. Prolonged estrus cycles in both
heifers and cows are a sign of an early (up to 15-17 days of pregnancy) or late
(approximately 42 days of pregnancy) embryo death, both of which are most
common in dairy herds. If pregnancy is interrupted later (after 50 days of
pregnancy), it is defined as fetal death, and that is observed less often (Santos et
al., 2004). In high-yielding dairy herds, there is a significant loss of embryos and
fetuses in the 42nd — 56th days of pregnancy. There are several explanations:
insufficient quality of oocytes that result in weakly developed embryos, inability
to create a mutual connection with epitheliocytes of the endometrium,
inappropriate uterine environment, and presence of agents of infectious diseases.
Such embryo or fetal deaths occur as a result of insufficient nutritive supply
(Santos et al., 2004). A prevalence of late embryo deaths was reported from 7.2
% in dairy cows held in pastures and 6.1% in heifers on days 28 — 84 of
pregnancy (Silke et al., 2002) in up to 20.2% of intensive production dairy cows
(Vasconcelos et al., 1997). Studies by other authors reveal pregnancy termination
from days 38 — 90 in 10.2% of cows (L6pez-Gatius, 2003), in days 32 — 86 in
7.79% of cows and heifers (of which early embryo deaths occur in 44.77%, late
deaths in 55.23% of animals) (Zobel et al., 2011), and in days 60-70, in 19.3%
of cows (Gabor et al., 2016). The causes of embryonic and fetal deaths have not
only been linked to the genetic potential of a cow (Diskin & Morris, 2008), but
also no connection has been found between previous synchronization and the
loss of pregnancy (Lopez-Gatius et al., 2002). It is known that changes in a cow's
body condition may affect the outcome of pregnancy, especially between days
28 and 56 of gestation (Silke et al., 2002). Research has shown that the risk of
pregnancy loss is 2.4 times higher in cows that experience a decrease of at least
one point in their body condition score during early lactation compared to cows
whose body condition remains stable (Lépez-Gatius et al., 2002). Thus, negative
energy balance during early lactation can decrease fertility (Kim & Jeong, 2019)
and potentially increase the risk of pregnancy loss. Additionally, there is a well-
established correlation between embryo mortality and the cow's lactation number
— as lactation number increases, the prevalence of late embryo death also tends
to increase (Balendran et al., 2008; Nyman et al., 2018). The reasons for embryo
death include age-related endocrine changes in animals (Bajaj & Sharma, 2011;
Lee & Kim, 2006), twin pregnancy (LOpez-Gatius et al., 2012), inadequate
uterine internal environment, and postpartum period diseases such as subclinical
endometritis (Santos et al., 2004). Additionally, C. burnetii has been confirmed
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to cause endometritis (De Biase et al., 2018). Furthermore, recent studies have
directly linked Q fever infection in the herd to embryo death. Research
comparing cows with a positive C. burnetii phase-specific immune response
found that 18% of seropositive cows experienced embryo death between days
29-35 and 60-70 of pregnancy (Dobos et al., 2020). A high prevalence of
seropositivity was observed, with 80.5% of multiparous cows and 94.4% of
primiparous cows experiencing early termination of pregnancy. Cows with
termination of pregnancy showed a higher seropositivity of C. burnetii phase |
antigen prevalence (50.0%) compared to cows with maintained pregnancy
(38.5%) (Dobos et al., 2020), indicating the detrimental effect of C. burnetii on
maintaining pregnancy.

If a late abortion, after which a new lactation began, was evaluated as calving,
then no significant differences (p>0.05) were found in indicators such as time to
the first Al, open days, onset of pregnancy after the first Al, and onset of
pregnancy up to 150 days between the groups of C. burnetii positive and
negative animals. This finding aligns with the study of Freick et al. (2017), which
found no significant differences in these indicators when testing the immune
response of animals in serum (ELISA) and the presence of C. burnetii in vaginal
secretions and milk (PCR). Similarly, Turcotte et al. (2023), in a pilot study
where the owvulation synchronization protocol was applied, and the first Al
around 70 days after calving was performed, did not detect worse conception
rates after the first Al in cows with positive C. burnetii immune response but
emphasized the necessity to continue research on a larger scale. The onset of
pregnancy after the first Al is influenced by factors such as season, length of
voluntary waiting period (Souames & Berrama, 2020), increased body
temperature (Demetrio et al., 2007), and ambient temperature (Gabor et al.,
2016). It is mentioned that with a voluntary waiting period of 50-100 days, the
possibility of pregnancy after the first Al increases significantly (Souames &
Berrama, 2020). Pregnancy after the first Al is usually reported in less than 50%
of dairy cows (Endo, 2022) or even less, around 34% (Yusuf et al., 2011). In our
study, if abortion started a new lactation, it was 50.00% - and was the same in
both C. burnetii positive and negative animals. It should be noted that this
indicator was even higher in the animals that continued the same lactation after
the abortion: 60.00% in the group of C. burnetii positive and 69.44% in the group
of negative animals (the difference is statistically insignificant at (p>0.05)).
Taking into account the fact of abortion, in our study, this high rate was not
unequivocally evaluated as optimal or satisfactory, although it showed that even
after abortion, the insemination of animals is successful.

Based on the finding that no significant differences were found in the
reproduction indicators between the groups of C. burnetii positive and negative
animals, in the continuation of the study, we compared the individual
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reproduction and productivity indicators of each aborted animal against the
common monitoring indicators of the herd of this animal for the corresponding
year.

By comparing the open days of the aborted animals with the herd average of
the relevant year, it was found that for cows that continued the same lactation
after the abortion, it was 143.30+11.70 days more than the average service period
of the herds; this difference was significant (p<0.05). The number of artificial
inseminations per pregnancy in aborted animals did not differ from herd
averages. According to Siatka et al. (2017), this number of Als can be acceptable.

The milk yield, fat, and protein content of the aborting animals in standard
lactation (305 days) was at an average level for the herd. The somatic cell
count in milk in standard lactation was 0.83+0.17 log (2) units lower (p<0.05)
than in cows of similar age (lactation) in the same herd.

In aborting animals that started a new lactation after the abortion, no
differences were found in the number of open days and the number of artificial
inseminations per pregnancy from the average values of the herd. When
evaluating milk yield in new lactations, all cows that aborted, regardless of
their C. burnetii status, can be predicted to have an average of 1523.20+292.80
kg lower milk yield, an average of 54.90+12.00 kg lower fat content and an
average of 43.30+9.40 kg lower protein content during standard lactation. In
new lactation, the somatic cell count was 1.30£0.17 log (2) units or 2.4 times
lower (p<0.05) than in cows of similar age (lactation) in the same herd. By
evaluating the milk yield in more detail, it was found that the milk yield of the
primiparous cows that aborted (n=35) was significantly lower (-1730.65+412.87
kg) than the average first milk yield of primiparous cows in their herd. A decrease
in milk yield by ~1300 or ~1400 kg was also observed in cows of the second,
third, and multiple lactations, compared to the average milk yield of the other
cows of the given herd. In the data collection, we found that new lactation can
also be shortened (on average 292.74+3.53 days). However, this did not explain
all standard lactations and a significant decrease in milk yield by ~1500 kg.
Abortions in heifers were observed on average 2.12+0.27 months before the
herd's average age of first calving. As already mentioned, some of the heifers that
aborted were culled, but those that started a new lactation after the abortion
(n=35) had a similar rate of 2.31+0.28 months. It is known that heifers which
have their first calving by the age of 22-23 months (after a full gestation period)
show the best milk yield and survival rates during the first five years (Wathes et
al., 2008). In our study, heifers started lactation earlier due to abortion, thus
showing lower productivity already in their first standard lactation. However, the
negative effect of the initiation of lactation from an abortion on the subsequent
productivity was found not only in primiparous cows but also in the other cows
that aborted, showing lower milk yields in standard lactation as the herd average,
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which also indicates the animal's unpreparedness for starting a new lactation. The
dry period is mainly observed at around 60 days. However, it has been found that
a shortened dry period (40 days), if it is specially managed, has a positive effect
on the further use of the animals, and milk yield is not affected (Shoshani et al.,
2014; Kok et al., 2019). On the other hand, if the dry period is shortened due to
premature calving (including abortions, or in cases of twin pregnancies), future
milk yield is predicted to be lower (Rastani & Grummer, 2006). Earlier initiation
of lactation in such cases is also associated with the risk of drug residues in the
milk if antibacterial drugs were administered intramammary to the animal before
the dry period.

By summarizing the chapter, the tendency was visible that abortions
with C. burnetii immune response or presence-related are observed in older
(multiple lactation) cows, from with two or more lactations, but at least 19.60%
of cases also occur in heifers. Regarding the length of pregnancy, when abortions
were observed, it was found that more than half of the investigated abortion cases
happened in the last trimester of pregnancy. However, no significant differences
were observed between the groups of C. burnetii-positive and negative animals.
When evaluating the impact of abortions on the future use of the animal, we
found that 44.60% of C. burnetii-positive animals that aborted were culled
immediately after the abortion, 32.43% continued the same lactation, and
22.97% of the animals (including pregnant heifers) that had aborted started a new
lactation. After the abortion, during the continuation of the same or the beginning
of a new lactation, not all animals became pregnant. Therefore, they were culled
as non-pregnant. Therefore, out of 148 C. burnetii-positive animals included in
this research activity, a new pregnancy after abortion occurred and ended with
calving in 56 cows (51 live offspring), while in the group of 149 C. burnetii
negative animals, a new pregnancy after abortion occurred and ended with
calving in 62 cows (53 living offspring). No significant differences were found
in the evaluated reproductive indicators after abortion, comparing C. burnetii
positive and negative animals. When we compared the further reproduction and
productivity indicators for all 297 aborting animals against the herd’s average
indicators for the relevant year, we observed that animals that had aborted and
continued the same lactation had more open days. Similarly, cows that started a
new lactation after abortion exhibited lower milk yield, lower milk fat and
protein content, and lower somatic cell count in standard lactation compared to
the herd's average indicators.
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CONCLUSIONS

. According to herd monitoring indicators, Q fever occurs throughout the
country in large herds with over 187 milking cows. In contrast, this indicator
averages 37 cows in unaffected herds. Also, the milk yield, fat, protein, and
lactose were significantly higher in herds affected by Q fever, indicating this
disease's occurrence in high-yielding herds, with an average milk yield above
7900 kg per year. Herds unaffected by Q fever were characterized by
significantly better fertilization rates - a lower number of artificial
inseminations per pregnancy (1.76+0.06 times in unaffected and 2.10+0.05
times in affected herds).

. Other risk factors, excepting a high number of animals and high local density
of cattle, were other farming practices such as tie-stall barns, a separated
calving area, artificial ventilation, hoof trimming, and an openness of the
farm to visitors, as possible risk factors contributing to the spread of Q fever.
On the other hand, pastures and an associated tick presence on dairy cows did
not increase the risk of Q fever.

. We found a higher incidence of health disorders related to reproduction (both
in calving rates and postpartum diseases) in several indicators in herds
affected by Q fever, thus gaining insight into the fact that Q fever can impair
reproduction at the herd level.

. We found that if no measures were taken to limit the spread of the disease
(e.g., culling of sick animals), Q fever continued to spread within the herd.
After 7-13 months from the initial examination, 10 (8.70%) new cases of
infection were detected, and 7 of them were pregnant heifers that had initially
been seronegative.

. Coxiella burnetii phase | antigen-specific and common immune responses
were found significantly more often in animals with reproductive problems
in anamnesis, indicating a possible association of Q fever with previous
multiple inseminations, prolonged estrus cycles, abortions, and stillbirths.
However, the interpretation of the results and conclusions were complicated
because 25 (17.86%) animals had died or were excluded from the herd before
the re-examination. However, when judged from another aspect, the herds
where this culling of animals had taken place, during repeated examination,
had a lower incidence of new cases of infection, indicating that eliminating
sick animals can be an effective measure to limit the spread of the disease.

. When evaluating the post-abortion reproductive performance and
productivity of animals which had aborted, we did not find any significant
differences between the groups of C. burnetii positive and negative aborting
animals. However, when evaluating the future potential of the aborting
animals in the herd as a whole, we found several economic disadvantages of
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abortions: a high rate of elimination of the animals, both immediately after
the abortion and after unsuccessful artificial insemination, and significantly
lower milk productivity in all groups of animals that started a new lactation
with the abortion.

PRACTICAL RECOMMENDATIONS

In free-stall barn herds, where calving takes place in a separate calving area,
interaction between cows should be prevented by creating individual calving
areas.

. A distinct calving area which separates pregnant heifers from older cows
should be provided.

. Taking into account that it is standard practice that all abortions in dairy herds
are not reported, and in cases of abortions, samples are not always submitted
to a laboratory to find out the cause, we recommend supplementing
examinations for Q fever in cases of abortions with regular monitoring (e.g.,
via bulk tank milk samples).

. We recommend encouraging owners of dairy herds to identify the Q fever
status in their herds in order to develop an action plan for controlling the
disease if reproductive problems are observed.
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