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IEVADS

Sarezgita kopéja lauksaimniecibas situacija Latvija veicinajusi kazkopibas nozares
attistibu, turklat pieprasijums péc kazu piena produktiem Latvijas tirgli un ne tikai Latvijas
aizvien pieaug. Latvija kazas pamata tiek audz€tas piena un to izstradajumu iegiiSanai, ir
arl zemnieku saimniecibas, kuras kazas tiek turétas ka mildzivnieki, un pedg€ja laika
atseviSkas saimniecibas pastiprinati sakusas audzet kazas galai — tieSi galas Skirnu kazas.
Kazu kopgja skaita un to ganampulku dinamika Latvija pa gadiem atspogulota pirmaja
tabula (izmantoti Valsts Agentiiras Lauksaimniecibas datu centra dati).

1. tabula/Table 1
Kazu ganampulku skaits un kazu daudzums Latvija
The number of goat herds and goats in Latvia

Gads/Year 2003 2004 2005 2006 2007 2008 2009
Ganampulku
skaits/Number of 990 1210 1699 2126 2385 2634 2740
herds
Dzivnieku skaits/
Number of goats 3584 4823 6759 8625 10552 12320 12973

Neskatoties uz kazu ganampulku skaita pieaugumu Latvija, fiziologisku p&tijumu par Siem
dzivniekiem un atseviSku organu sistému funkcionala stavokla izvért§jumu dazada vecuma
un dazadi eédinatiem dzivniekiem Latvija un pat Baltijas valstis praktiski nav, bet literatiira
esosie dati pamata attiecas uz kazam citas klimatiskajas zonas.

Tomér, $ada rakstura pétijumi ir nepiecieSami, lai var€tu noveértét organisma un
atseviSku organu funkcionalitates izmainas dazadu faktoru ietekm& — faktoru, kuri
iespgjams ietekmeé kazu vispargjo veselibas stavokli, produktivitati un ieglistamas
produkcijas kvalitati.

Viens no $adiem faktoriem neapSaubami ir kazu endoparazitozes.

Zinams, ka, pasaulé kazu audz€tadjiem vienus no lielakajiem ekonomiskiem
zaud€jumiem sastada tieSi endoparazitu invazijas (Blood et al., 1979; Smith, Sherman,
1994; Simpson, 1997, 2000; Ypkxaprt et al., 2000; Eckert et al., 2005; Martinez-Valladares
et al., 2005). Endoparazitozu ietekmé kazam ne tikai samazinas izslaukumi, bet pazeminas
organisma imunitate, rezultata tas klist uznémigakas ar1 pret infekcijas slimibam. Stipru
invaziju gadijumos no dzivniekiem iegiitais piena un galas produkcijas daudzums
samazinas pat par 50-70% (Smith, Sherman, 1994; Good et al., 2000; Ypkxapt u ap.,
2000; Kaplan, 2004; Fleming, 2006; Shaik, 2006).

Konstatéts, ka tiesi kunga zarnu trakta strongilatoze kazam Latvija buitiba ir visbiezak
sastopama parazitoze (Keidans, 2008).

Viss iepriekS mingtais pamatoja miisu darba meérki: izpétit kazam vienu no svarigakajiem
kunga funkcionala stavokla parametriem — intrarumenalo un intraabomazalo pH dinamiku
norma, ka art dzivniekiem maksligi invadétiem ar gremoSanas trakta strongilatiem.

Darba uzdevumi

1. Izpetit intrarumenalo un intraabomazalo pH dinamiku divus-tris méneSus veciem
kazléniem, &dinot tos ar mates pienu un plavu sienu.

2. Noskaidrot picaugusam 10-14 méneSus vecam kazam spurekla un glumenicka
reakciju uz konkrétu baribas lidzeklu kombinaciju izédinasanu.



Maksligi invadét divus-tris ménesus vecus kazlénus un pieaugusas 10-14 ménesus
vecas kazas ar 5000, ka arT ar 10000 gremosanas trakta strongilatu O. circumcincta
invad@tsp&jigiem L; attistibas stadijas kapuriem.

Izpétit augSminétiem maksligi invadétiem dzivniekiem intrarumenalo un
intraabomazalo pH dinamiku, ka ari asinu hematologiskos un biokimiskos
raditajus.

Darba zinatniska novitate

Pirmo reizi paradita intrarumenala un intraabomazala pH dinamika kazam in vivo
saistiba ar dzivnieka vecumu un &dinasanu.

Iegiiti jauni dati par intrarumenalo un intraabomazalo pH dinamiku pirms un péc
kazu maksligas invadésanas ar 5000 un 10000 O.circumcincta Lj; arttistibas stadijas
kapuriem.

Iegiti jauni dati par hematologisko un asinu biokimisko raditaju izmainam péc

kazu maksligas invadésanas ar 5000 un 10000 O.circumcincta L; arttistibas stadijas
kapuriem.

Pétijjumu rezultatu aprobacija

P&tijumu rezultati aprobéti:

1.

60™ Annual Meeting of the European Association for Animal Production. Spain,
Barcelona, 24-29 August 2009. The biochemical indices of the milk and meat in goats
with and without digestive strongilate invasion.

14" International Congress of Society for Animal Hygiene. University of Veterinary
Medicine Hannover, Foundation. Germany, Vechta, 19-21 July 2009. Meat
biochemical Indices in Goats Depending on the Age of Animals.

59™ Annual Meeting of the European Association for Animal Production. Lithuania,
Vilnius, 26-29 August 2008. Changes of goats milk quality parameters after
dehelmentisation of animals.

Starptautiskas zinatniskas konferences ,,Dzivnieki. Veseliba. Partikas higiéna”.
Latvija, Jelgava, 2008. gada 14. novembris. pH raditaji spurekli un glumenieka
dazada vecuma kazam ziemas perioda.

XIII™ International Congress ISAH Animal Hygiene. Estonia, Tartu, 19-20 June
2007. Health of goats and milk quality.



10.

1.

12.

13.

14.

15.

16.

Starptautiska konference “Dzivnieki. Veseliba. Partikas higiéna”. Latvija, Jelgava,
2006. gada 10. novembris. The functional condition of the stomach in goats infected
with O.circumcincta.

57th Annual Meeting of the European Association for Animal Production. Turkey,
Antalya, 17-20 September 2006. The effect of feed on the intrarumenal and
intraabomasal pH dynamics in goats.

56th Annual Meeting of the European Association for Animal Production. Sweeden,
Uppsala, 5-6 June 2005. The functional condition of the stomach in goats infected
with the alimentary tract nematodes.

XII'™ International Congress ISAH Animals and Environment. Poland, Warsaw, 4-9
September 2005. Infection of alimentary tract nematodes of goats and milk quality.

55th Annual Meting of the European Association for Animal Production. Slovenia,
Bleda, 5-9 September 2004. Goats organism physiological indicators and the quality
of the obtainable production.

Doktorantu starptautiska zinatniska konference. Latvija, Jelgava, 2003. gada 21.-24.
maijs. The effect of feeding on the gastric pH dynamics in goats.

Starptautiska konference “Dzivnieki. Veseliba. Partikas higiéna”. Latvija, Jelgava,
2002. gada 29. septembris. Kazu izplatitakas enteroparazitocenozes.

International symposium on Physiology of livestock Lithuania, Kaunas, 26-27
September 2002. Intrarumenal and intraabomasal pH dynamic of goats in connected
with feeding.

Doktorantu starptautiski zinatniska konference “ZINATNE — LAUKU ATTISTIBAI”
— Latvija, Jelgava, 2001. gada 23. maijs. Biomicina, sulfadimetoksina un amprolsola
arstnieciska efektivitate eimériju maisinvazijas gadijuma kazam.

Starptautiskas zinatniskas konferences “ Veterinarmedicinas aktualitates”, Latvija,
Jelgava 2000. gada 29. septembris. Kazu helmintoZu izplatibas pétijumi Latvija.

MexnyHapoanas HayuyHas KoHpepeHmus.- Poccus, MockBa 1999 roma 22-26
bebdpans. Ochosruvie 3HOONApaA3umMO3bl K03 8 Jlameuu u onvim 60pvOLL ¢ HUMU.



MATERIALS UN METODIKA

Peétijumiem kopuma izmantoti 55 dzivnieki: 18 divus Iidz tris mé&nesSus veci kazléni un 37
desmit [idz Cetrpadsmit mé&nesus vecas Zanes skirnes kazas.
Visiem dzivniekiem tika ieoper&tas hroniskas glumenieka un spurekla fistulas.

Pétijjumu shéma
Petijumi pamata veikti divas serijas.

Pirmaja pétijumu serija bija janoskaidro intrarumenalas un intraabomazalas pH

dinamikas likumsakaribas kazam saistiba ar to vecumu un &dinasanu.

Izveidojam Cetras dzivnieku grupas.

1. grupa — divus-tris ménesSus veci kazléni (n = 8), kuri rita €dinaSanas reiz€ (pulksten
6:15) sanéma 2.0 litrus kazu piena un 0.5 kg plavu sienu.

2. grupa — 10—14 menesus vecas kazas (n = 8), kuras rita €dinaSanas reizé (pulksten
6:15) sanéma 0.5 kg spekbaribas un 1 kg sienu.

3. grupa — 10—14 ménesus vecas kazas (n = 8), kuras tada pat laika sanéma 1 kg sienu
un 1 kg burkanus.

4. grupa —10 —14 meénesSus vecas kazas (n = 11), kuras rita baroSanas reiz€ sanéma 0.5
kg spekbaribu, 1 kg sienu un 1 kg burkanus.

Intrarumenalo un intraabomazalo pH-metriju visiem dzivniekiem sakam pirms rita

&dinasanas pulksten 6:00 un turpindajam septinas stundas nepartraukti, izmekleéSanas

cikla ieklaujot vienu dzivnieku &dinasanas reizi — pulksten 6:15 no rita. Katram

dzivniekam pétijuma cikla veicam vismaz cetrus Iidz piecus atkartotus kunga

funkcionalos izmekléjumus. Pirmaja pétijumu sérija kopuma veikti — 169 kunga

funkcionalie izmeklI&jumi.

Otraja pétijumu sérija ieklavam 20 dzivniekus.

1. grupa — divus Iidz tris meénesus veci kazléni (n = 5), kurus invadgjam ar 5000 O.
circumcincta trezas (L;) attistibas stadijas kapuriem.

2. grupa — divus lidz tris meénesus veci kazléni (n = 5), kurus invadéjam ar 10000 O.
circumcincta Lj attistibas stadijas kapuriem.

3. grupa — desmit Iidz Cetrpadsmit meéneSus vecas kazas (n = 5), kuras invadgjam ar

5000 O. circumcincta L attistibas stadijas kapuriem.

4. grupa — desmit lidz ¢etrpadsmit ménesus vecas kazas (n = 5), kuras invadéjam ar

10000 O. circumcincta L; attistibas stadijas kapuriem.

Jauzsver, ka visu grupu dzivnieki, uzsakot petijumus, bija kliniski veseli un brivi no

parazitiem. Parazitu O.circumcinta L; attistibas stadijas kapurus dzivniekiem ievadijam
rita €dinasanas laika caur spurekla fistulu (Hoste et al., 2001).
Pirmas un otras grupas katram dzivniekam atkartoti pa divam reiz€ém veicam ilgstoSo
intrarumenalo un intraabomazalo pH-metriju pirms dzivnieku maksligas invadéSanas
un ceturtaja nedéla péc tas - kopa 40 funkcionalie izmekl&jumi. Tai pat laika nopémam
ar1 asins paraugus biokimiskajam analizém.

Tresas un ceturtas grupas katram dzivniekam attiecigi pirms un ceturtaja nedéla péc
invadéSanas pa trijam reiz€m veicam ilgstoSo intrarumenalo un intraabomazalo pH-
metriju (60 izmekl&jumi), ka arT atkartoti — tris reizes pirms un piecas reizes pec
invadéSanas némam asins paraugus. Asins paraugus némam no v.jugularis externa
plkst 5:30 no rita pirms dzivnieku &dinasanas.



Kazu intrarumenala un intraabomazala pH-metrija

Jauzsver, ka intrarumenala un intraabomazala pH-metrija, izmantojot ieoperétas
hroniskas fistulas, atgremotajdzivnieku kunga funkcionala stavokla ilgstoSiem
pétijumiem ir viena no efektivakajam metodém. To apliecina daudzu autoru pétijumi
(Galaster, 1990; Geishauzer, 1993; Geus et al., 1995; Peters, 1999; Garrett et al., 1999;
Enmark et al., 2003).

IlgstoSajai, septinu stundu nepartrauktajai intrarumenalajai un intraabomazalajai
pH-metrijai izmantojam potenciometrisko intragastralo pH-mterijas metodi, kuras
pamata ir specialas divelektrodu pH zondes ar diviem antimona elektrodiem 12 cm
attaluma viens no otra un vienu kalomela elektrodu zondes gala, ka ari atbilstosu
registréjoso aparatiru (JIuuap, 1968; buprene, 1985).

Pétijumos izmantoto pH-zondu kalibréSanu pirms katras zond€Sanas veicam ar
ripnieciski razotiem standartSkidumiem (pH attiecigi 2.0; 7.0 un 9.0).

Zondgjot spurekli caur ieoperéto hronisko fistulu, divelektrodu pH-zondes pirmais
(I), jeb gala antimona elektrods lokaliz&jas tuvu spurekla ventralajai sienai, bet otrais
(IT) elektrods - spurekla augseja dorsalaja maisa tuvu fistulas iek§€jam gredzenam.

Intraabomazalo pH noteicam lidzigi, ka intrarumenalo pH, tikai divelektrodu pH-
zondi ievadijam caur glumenieka fistulu ar aprékinu, lai tapat ka spurekli, pH vienmér
tiktu izmérits divos ltmenos: lai pH zondes II elektrods fiksétu pH raditajus tuvu
ieoperertas fistulas iek$€jam gredzenam — tatad glumenieka fundalo dziedzeru zona,
bet zondes I jeb gala elektrods atrastos 12 cm uz piloriska sfinktera pusi — t.i. pilorisko
dziedzeru zona. Zondes novietojumu spurekll un glumenieka kontrolgjam
rentgenoskopiski.

Asinu morfologisko un biokimisko raditaju noteik§ana

Lai spriestu par dzivnieku vispargjo veselibas stavokli pirms un p&c to maksligas

invadéSanas ar 5000 un 10000 O. circumcincta Lj; attistibas stadijas kapuriem bija
svarigi noteikt atseviSkus asinu morfologiskos un biokimiskos raditajus.
Asinu morfologiskos raditajus noteicam VMF Kliniska institita Kliniskas diagnostikas
laboratorija. Ar visparpienemtam standartmetodém noteicam hematokrita skaitli
(PCV), eritrocitu skaitu, hemoglobina daudzumu, leikocitu skaitu un leikocitaro
formulu (Jemeljanovs, Brizule, 1999).

Asinu biokimiskie izmekl&jumi veikti Jelgavas centralas slimnicas laboratorija.
Asinis noteikts glikozes, urinvielas, kreatinina, kopgja bilirubina, albumina un kopgjo
olbaltumvielu limenis, albumina-globulina koeficients, ka ar1 fermentu
aspartataminotransferazes (ASAT) un sarmainas fosfatazes aktivitate.

Kazu gremosanas trakta parazitozu izplatibas noteikSana un dzivnieku maksligas
invadé$anas materials

Kazu kunga-zarnu parazitozu izplatibas dinamiku Latvijas Republika analiz&jam
pec Valsts veterinaro laboratoriju diagnostisko izmeklg&jumu statistikas datiem, ka ar1
péc veterinarmedicinas fakultates Partikas un vides higi€nas institiita Parazitologijas
laboratorija veikto 5769 paraugu koprologisko izmekl&jumu rezultatiem laika posma
no 2002. 1idz 2007. gadam.

Eksperimentalaja darba koprologisko izmeklé$anu veicam ar McMastera metodi
(Hansen, Perry, 1994; Vpkxapt u np., 2000; VySnauskas et al., 2005), noteicam
helmintu olu vai kapuru skaitu viena grama fekaliju. Helmintu sugas identificgjam péc



to olu, kapuru vai pieauguso parazitu morfologiskam pazimém (Tpau, 1982; Hansen,
Perry, 1994; Eckert et al., 2005; Ax6aeB u ap., 2006).

Pétfjamo dzivnieku maksligai invadéSanai nepiecieSsamo koprologisko materialu
ieguvam no Jelgavas rajona z/s “Lici$i” audz&tajam kazam. Koprologisko materialu
kazam némam rektali, parazitus kultivéjam, izmantojot Kaunas veterinaraja akadémija
parazitologijas katedra izstradato metodiku (Sarkiinas, 1999). Izolétos O. circumcincta
tredas attistibas stadijas kapurus uzglabajam konteiner ar ddeni 10-12 ° C temperatiira,
lidz bija savakts nepiecieSamais kapuru daudzums dzivnieku maksligai invadéSanai.
Parazitu - O. circumcincta Ls attistibas stadijas kapurus dzivniekiem ievadijam rita
€dinasanas laika caur spurekla fistulu.

Katram maksligi invadétam dzivniekam novértgjam invazijas pakapi. Sakot ar treso
dienu péc strongilatu kapuru ievadiSanas spurekli, meés katru dienu parbaudijam
konkrétam dzivniekam fekalijas uz O. circumcincta olu klatbiitni. O. circumcincta olas
kazu fekalijas péc dzivnieku maksligas invadéSanas paradijas ceturtaja p€cinvazijas
nedg¢la.

Maksligi invad€jot divus-tris ménesus vecus kazlénus ar 5 000 O. circumcincta L;
attistibas stadijas kapuriem, ceturtaja pecinvadéSanas nedéla MacMastera kamera
saskaitfjam videji 512.4 £ 64.1 O. circumcincta olas viena grama fekaliju. Bet péc
divus-tris meénesus vecu kazlénu maksligas invadeésanas ar 10 000 O. circumcincta Ls
attistibas stadijas kapuriem attiecigi — 624 + 79.3 O. circumcincta olas viena grama
fekaliju.

Invadgjot 10 —14 meéneSus vecas kazas ar 5 000 O. circumcincta L; attistibas
stadijas kapuriem ceturtaja peécinvadesanas nedéla MacMaster kamera O. circumcincta
olu skaits viena grama fekaliju videji bija 250.4 + 33.1, bet dzivniekiem péc to
maksligas invadésanas ar 10 000 O. circumcincta L; attistibas stadijas kapuriem
ceturtaja ned€la vid€ji saskaitijam 434.4 £ 47.0 O. circumcincta olas viena grama
fekaliju.

Datu statistiska apstrade

Datu statistisko apstradi veicam ar “Microsoft Excel- 2002 programmas palidzibu.
Lai konstruetu Iikni, kas parada attiecigas dzivnieku grupas spurekla un glumenieka pH
dinamiku izmekl€Sanas laika, aprekinajam vidgjo aritmétisko v&rtibu un standartnovirzi
katra elektroda ik p&c piecpadsmit miniiteém fiksétajam pH vertibam.

Asinu hematologiskajiem un biokimiskajiem raditajiem aprékinajam vid€jo
aritméetisko vertibu un standartnovirzi. Lai salidzinatu un novertétu to izmainas starp
kazu eksperimentalajam grupam izmantojam t — testu divu paraugkopu vidgjo
salidzinasanai ar atSkirigdm dispersijam (Arhipova u c., 1998).
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REZULTATI UN DISKUSIJA

Intrarumenala un intraabomazala pH dinamika kazam pirms un péc dazadu
baribas lidzeklu izédinasanas

Petijumu sakuma butiski bija jauniem kazléniem un pieaugusam kazam noskaidrot
vienu no svarigakajiem kunga funkcionala stavokla raksturojoSiem parametriem —
intrarumenalo un intraabomazalo pH-dinamiku, iz&€dinot dzivniekiem konkr&tus baribas
lidzeklus.

Divus-tris ménesus veciem kazléniem spurekla un glumenieka pH izmainas péc
divu litru mates piena un 0.5 kg siena iz€dinasanas atspogulotas 1. attéla.

pH 7
8 4
7 - T spurekli/ in
rumen
6
5 4
4 4
3 = - ¥
- . - .
5 -~ = = glumenieka/ in
abomasum
1 A | | et | | |
o o o o o o o o
© N~ [ee] (o] o — [qV) [s2]
— — — —

laiks/time (h:min)

1.att. Intrarumenalais un intraabomazalais pH divus-tris ménesus veciem kazleniem pirms
un péc divus litrus mates piena un 0.5 kg siena izédinasanas
Fig.1. Intraruminal and intraabomasal pH in two-three months old kids before and after
feeding two liters of mother’s milk and 0.5kg of hay

®--n-- pH I elektroda lokalizacijas vieta (vid&jie raditaji, T-standartnovirze)
pH at the place of electrode I (average indices, T-standard deviation)
®&——  pH Il elektroda lokalizacijas vieta (vidgjie raditaji, L- standartnovirze)
pH at the place of electrode I (average indices, ---standard deviation)
A uzsak dzivnieku &dinasanu/ start feeding

Izradijas, ka divus-tris méneSus veciem kazléniem, kas biitiba Siem dzivniekiem ir
parejas periods uz rupjo baribu (Spriizs, 1996, 2005) intrarumenala reakcija no rita pirms
dzivnieku €dinasanas parsvara stabili bija pH 7.5 £ 0.3 — 7.7 £ 0.4 Iimeni. [z&€dinot divus
litrus mates pienu (no spainis$a) un péc tam 0.5 kg sienu, spurekla saturam bija raksturiga
tendence nedaudz “‘paskabinaties”, seviski treSaja-ceturtaja pécé€dinasanas stunda, tomér
pH nekad spureklt nenoslidéja zemak par 6.2 — 6.3 Iimeni. Nemot véra, ka, atgremotaju
jaundzivniekiem priekSkungu mikroflora intensivi mainas tie$i parejas perioda uz rupjo
baribu, kad spureklt savairojas celulolitiskas bakterijas, metanu producgjosas bakterijas un
laktobakterijas (Minato et al., 1992; Shonhuse et al., 2003), jadoma, ka tieSi Sada
intrarumenala reakcija kopuma kazléniem $aja vecuma ir raksturiga.

Kas attiecas uz pH-dinamiku glumenieka, tad seSos no rita pirms kazlénu
€dinasanas pH Seit svarstijas 3.2 — 3.4 £ 0.2 [imen (sk. 1. att€lu). Tatad, skabi producgjosie
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glumenieka fundalie dziedzeri kazléniem jau pirms rita &dinaSanas “sagatavojusi” zinamu
daudzumu salsskabes, kas sakuma izradijies pietickams, lai apedot divus litrus piena (kam
pH bija 5.9), kopgjais intraabomazalais pH Iimenis pirmas stundas laika nepaaugstinatos.
Nakamo stundu laika, pH glumenieka saka krasi pazeminaties, t.i. skabes limenis krasi
paaugstingjas, maksimumu — pH 2.3 + 0.3 sasniedzot treSaja p&c€dinaSanas stunda un
noturot to turpmakas divas-trfs stundas. Sads pH, ka zinams, aktivé glumenicka
proteolitisko fermentu darbibu (Smith, Sherman, 1994; Kitamura et al., 2001). Turklat
jadoma, ka $aja laika perioda kazléniem pastiprinajas ne tikai kunga salsskabes reakcija,
bet arT kunga sulas sekrécija kopuma, ka tas pieradijies aitu glumenieka (Zeitelhack, 1990;
Ahmed et al., 2001).

Tatad, miisu pétijumi kopuma paradija, ka veseliem divu-tris méneSus veciem
kazléniem, kurus &dinaja ar diviem litriem mates pienu un 0.5 kg siena glumenieka
salsskabi producgjosie fundalie dziedzeri reag€jusi ar krasu noturigu skabes limena
paaugstinasanos Tpasi otraja-tresaja pec€dinasanas stunda, sasniedzot kazléniem salidzinosi
augstu intraabomazalo skabes Iimeni (zemus pH raditajus) — pH 2.3 = 0.3.

Intrarumenala un intraabomazala pH dinamika pieaugusam 10-14 m&neSus vecam
kazam pirms un péc 1.0 kg siena un 0.5 kg koncentrétas sp€kbaribas iz€dinasanas
atspoguloti 2. attéla.

spurekli/ in
rumen

glumenieka/ in
abomasum

7:00 ~
8:00 -
9:00 -
10:00 +
11:00 -
12:00 -
13:00 -

laiks/time (h:min)

2. att. Intrarumenalais un intraabomazalais pH 10-14 méneSus vecam kazam pirms un péc
siena un koncentretas spekbaribas izédinasanas
Fig. 2. Intraruminal and intraabomasal pH in 10-14 months old goats before and after
feeding hay and concentrated mixed feed

¢ --—-- pH I elektroda lokalizacijas vieta (vid&jie raditaji, -standartnovirze)
pH at the place of electrode I (average indices, T-standard deviation)
P pH II elektroda lokalizacijas vieta (vid&jie raditaji, .- standartnovirze)
pH at the place of electrode I (average indices, L-standard deviation)
A uzsak dzivnieku €dinasanu/ start feeding
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No rita, pulksten 6:00 pirms kazu €dinasanas visiem dzivniekiem pH spurekli vidgji
svarstijas 7.4 — 7.2 robezas. ESanas laika spurekla pH saka krasi pazeminaties, lidz otraja
zond€Sanas stunda tas sasniedza 6.3 - 6.1 Itmeni. Sakot ar treSo p&c@dinasanas stundu
(pulksten 9:15) spurekla pH raditaji pakapeniski saka paaugstinatie, sasniedzot
pH 7.0 — 7.2 sestaja, septitaja pecedinasanas stunda (sk.2.attels).

Glumenieka reakcija Siem pasiem dzivniekiem pirms &dinaSanas pulksten 6:00 bija
vaji skaba pH 4.2 - 4.5 limeni. Sakot ar otro p&cédinasanas stundu, pH glumenieka krasi
pazeminajas, sasniedzot zemako limeni — pH 3.2 — 3.3 robezas. Sada pieaugusam kazam
salidzino$i zema pH liment glumenieka vide péc rita €dinasanas noturgjas apméram divas
stundas — no pulksten 8:00 lidz 10:00. Tad intraabomazalais pH saka vienmérigi nedaudz
paaugstinaties 11dz septitaja péceédinasanas stunda sasniedza 3.6 - 3.8 = 0.3 limeni.

Talaka pétijuma noskaidrojam pH dinamiku spurekli un glumenieka pieaugusam
kazam iz&dinot tam 1.0 kg sienu kopa ar 1.0 kg burkaniem (3. attgls).

spurekli/ in
rumen

glumenieka/ in
abomasum

6:00 -
7:00 -
8:00 -
9:00 -
10:00 +
11:00 -
12:00 +
13:00 -

laiks/time (h:min)

3. att. Intrarumenalais un intraabomazalais pH 10-14 méneSus vecam kazam pirms un péc
siena un burkanu izédinaSanas
Fig. 3. Intraruminal and intraabomasal pH in 10-14 months old goats before and after
feeding hay and carrots

¢ -—--- pH I elektroda lokalizacijas vieta (vidg&jie raditaji, T-standartnovirze)
pH at the place of electrode I (average indices, -standard deviation)
P pH 11 elektroda lokalizacijas vieta (vidgjie raditaji, - standartnovirze)
pH at the place of electrode I (average indices, L--standard deviation)
A uzsak dzivnieku €dinasanu/ start feeding

Konstatgjam, ka no rita pirms kazu @&dinasanas spurekla pH tam bija
7.2 £ 0.4 — 7.5 £ 0.2 lIiment, lidzigi, ka bijam to konstatgjusi ieprieks€jos izmekl&jumos.
Viszemako pH limeni spureklt novérojam treSaja pecedinasanas stunda (pulksten 9:00),
kad intrarumenalais pH bija 6.1 — 6.6 robezas. Turpmako cetru pecédinasanas stundu laika
intrarumenalais pH tikai nedaudz paaugstinajas, pulksten 13:00 sasniedzot pH 6.5 — 6.7
Itmeni.

Intraabomazalie pH raditaji Siem dzivniekiem no rita pulksten 6:00 pirms
€dinasanas bija 4.5 — 4.6 robezas. Jau no &Sanas procesa sakuma pH glumenieka kazam
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saka strauji pazeminaties, Tpasi zondes II elektroda lokalizacijas vieta, un pulksten 8:00 Seit
jau noveroja augstako skabes Itmeni, t.i. tieSi skabi producgjoSo fundalo dziedzeru zona —
pH 3.2 + 0.3 (sk.3. att€lu). Jaatzime, ka tada Iimeni pH glumenieka biitiba noturgjas visas
pargjas izmeklesanas stundas 1idz pulksten 13:00. Skabes limenis glumenieka I elektroda
lokalizacijas vieta maksimumu — pH 3.2 + 0.3 sasniedza pulksten 10:00, tas ir ceturtaja
pécédinaSanas stunda.

Kopuma varam secinat, ka 10-14 méneSus vecam kazam siena un burkanu, tapat,
ka siena un koncentrétas spekbaribas iz€dinasana skabes limeni glumenieka paaugstina lidz
maksimalam pH 3.2 £+ 0.3 limenim jau péc divam stundam.

Turpmakaja pétijumu gaita noskaidrojam spurekla pH izmainas pieaugusam kazam,
izédinot tam 1.0 kg sienu, 0.5 kg koncentréto spekbaribu un 1.0 kg burkanus, t.i. &dinot
dzivniekus ta ka to darfjam visos talakos p&tijumos (4. attéls).

71 = spurekli/ in
rumen

== glumenieka/ in
= == abomasum

6:00 +
7:00 -
8:00 -
9:00 -
10:00 +
11:00 -
12:00 -
13:00 +

laiks/time (h:min)

4. att. Intrarumenalais un intraabomazalais pH 10-14 méneSus vecam kazam pirms un péc
siena, koncentrétas spékbaribas un burkanu izédinasanas
Fig. 4. Intraruminal and intraabomasal pH in 10-14 months old goats before and after
feeding hay, concentrated mixed feed and carrots

¢ ----- pH I elektroda lokalizacijas vieta (vid&jie raditaji, -standartnovirze)
pH at the place of electrode I (average indices, T-standard deviation)
° pH 1I elektroda lokalizacijas vieta (vidgjie raditaji, - standartnovirze)
pH at the place of electrode I (average indices, L-standard deviation)
A uzsak dzivnieku €dinasanu/ start feeding

SeSos no rita pirms dzivnieku €dinasanas spurekla pH vidg&ji bija 7.7 — 7.6 Iimeni.
Lidzigi ka ieprieks§€jos pétijumos, dzivniekiem sakot €st, spurekla pH saka pazeminaties
zemako Itmeni — pH 6.5 - 6.4 sasniedzot pulksten 10:00 (sk 4. att€lu). Turpmako stundu
laika spurekla pH vienmérigi paaugstingjas, izmeklgjumu beigds sasniedzot
pH 7.0 — 6.8 £ 0.3 Iimeni.

Glumenieka pH Siem paSiem dzivniekiem pulksten 6:00 no rita pirms €dinasanas
bija 4.5 — 4.3 limen1. Jaatzimé, ka €Sanas procesa pirmaja stunda, lidzigi ka iz€dinot kazam
sienu un koncentréto spekbaribu, glumenieka pH tikai nedaudz pazeminajas. Maksimali
augstakais skabes Itmenis glumenieka tika atzim&ts pulksten 10:00, tas ir ceturtaja
pecédinasanas stunda, kad pH noslid&ja lidz 3.2 — 3.1 limenim (sk. 4. att€ls).
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Kopuma secin3ajam, ka 10-14 méneSus vecam kazam siena, koncentrétas
spekbaribas un burkanu izédinasana izraisa l€naku un nedaudz vienmérigaku skabes
Iimena paaugstinasanos glumenieka neka tikai siena un koncentrétas spekbaribas vai siena
un burkanu izédinaSana. Turklat, maksimali augstakais skabes Itmenis glumenieka — videji
pH 3.1 — 3.3 + 0.3 tiek sasniegts tikai ceturtaja pecedinaSanas stunda.

Zinama méra Sie musu dati atbilst rezultatiem, kas iegiiti petot dazadu baribas
lidzeklu ietekmi uz glumenieka sekréciju aitam. Konstatéts, ka aitam p&c suligas baribas
izédinaSanas glumenieka sekrécija kopuma pastiprinajas no ceturtas lidz piektajai stundai,
bet pec koncentrétas baribas — no tresas lidz ceturtajai stundai (Ahmed et al., 2002).

Intrarumenala un intraabomazala pH dinamika kazam péc to invadéSanas ar 5000 O.
circumcincta Lj attistibas stadijas kapuriem

Nakosais misu pétijuma uzdevums bija noskaidrot vai kazam visbiezak sastopamie
gremoSanas trakta strongilati O.circumcincta ietekmé augSmingto kunga funkcionala
stavokla parametru — pH dinamiku — un ja ietekmg, tad kada veida.

Ta ka literatlira atziméts, ka izmainas atgremotajdzivniekiem glumenieka var bt
atkarigas no invadétsp€jigo kapuru daudzuma glumenieka glotada (Simpsons et al., 1997,
Simcock, 1999), tad mums svarigi bija vispirms noskaidrot intrarumenalo un
intraabomazalo pH dinamiku kazam péc to invadé€Sanas ar 5000 O.circumcincta L;
attistibas stadijas kapuriem.

Kontrolei izmantojam attiecigos raditajus iegiitus Siem pasiem dzivniekiem pirms
to maksligas invadéSanas.

A

7 X spureklt/ in
rumen
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6:00
7:00
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12:00
13:00
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5. att. A. Intrarumenalais un intraabomazalais pH divus-tris ménesus veciem kazléniem
pirms to maksligas invadesanas ar 5000 O.circumcincta L; attistibas stadijas kapuriem
B. Intrarumenalais un intraabomazalais pH divus-tris ménesus veciem kazléniem péc to
maksligas invadésanas ar 5000 O.circumcincta L; attistibas stadijas kapuriem
Fig. 5 A. Intraruminal and intraabomasal pH in two-three months old kids before their
infection with 5000 larvae of O. circumcincta of L; development stage
B. Intraruminal and intraabomasal pH in two-three months old kids after their infection with
5000 larvae of O. circumcincta of L; development stage

¢ --—-- pH I elektroda lokalizacijas vieta (vid&jie raditaji, T-standartnovirze)
pH at the place of electrode I (average indices, T-standard deviation)
P pH II elektroda lokalizacijas vieta (vidéjie raditaji, .- standartnovirze)
pH at the place of electrode I (average indices, L-standard deviation)
A uzsak dzivnieku €dinasanu/ start feeding

Konstatgjam, ka intrarumenalais pH gan neinvad@tiem, gan invadétiem kazléniem
pirms rita &dinasanas svarstfjas 7.6 — 8.1 robezas. Pirmaja p€cédinasanas stunda lidz
pulksten 7:00 invad@tiem kazléniem spurekla pH pazeminajas nedaudz vairak salidzinot ar
neinvadétiem dzivniekiem — attiecigi Iidz pH 7.1 — 7.3 Iimenim, salidzinot ar pH 7.7 — 7.8
invadétiem kazléniem (p<0.05). Gan neinvad@tiem, gan invadétiem dzivniekiem zemakais
intrarumenalais pH bija atziméts pulksten 9:00 — 10:00, t.i. treSaja-ceturtaja pécédinasanas
stunda. Ja neinvadétiem dzivniekiem pH spurekli Saja izmekleSanas perioda noslidéja
vidgji Iidz 6.2 — 6.3 + 0.6 Iimeni, tad invad&tiem kazléniem intrarumenalais pH briziem
sasniedza pat 5.9 Iimeni. Tomér kopuma §is intrarumenalas pH dinamikas atSkiribas
invadétiem kazléniem nebija biitiskas, un izmekl€jumu beigas pulksten 13:00 pH radita;ji
pakapeniski tuvojas 7.2 — 7.4 limenim, kads §1 vecuma dzivniekiem spurekli visuma bija
raksturigs.

Nozimigakas izmainas maksligi ar 5000 O.circumcincta Ls attistibas stadijas
kapuriem invadétiem kazléniem konstat§jam pH limena dinamika glumenieka (sk. 5 B
attels). Lai atSkiribas biitu uzskatamakas otraja tabula atspoguloti pH raditaji glumenieka
kazléniem pirms un péc to maksligas invadésanas.
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2. tabula/Table 2
Intraabomazala pH dinamika kazléniem pirms un péc to maksligas invadésanas ar
5000 O. circumcincta kapuriem
Intra-abomasal pH dynamics in kids before and after their artificial infection with
5000 larvae of O. circumcincta of L; development stage

Izmeklejumu Videjie pH raditaji pirms Videjie pH raditaji pec
laiks/Examination | invadéSanas/Average pH indices invadésanas/Average pH indices

time before infection after infection

I elektrods 1I elektrods I elektrods II elektrods

I electrode II electrode I electrode II electrode
6:00 32+0.5 34+0.3 39+0.6 35+0.5
7:00 32+0.8 33+0.7 35+0.5 32+04
8:00 32+0.6 3404 38+0.8 4105
9:00 25+03 28+04 34+£04 3.7+£0.7
10:00 23+03 2.5+0.6 34+0.6 35+0.8
11:00 24+0.5 25+0.6 33+0.7 35+0.6
12:00 27+0.5 2.8+0.5 32+£0.6 33+0.8
13:00 26+04 3.5+0.7 36+0.7 3603

Petijumi paradija, ka Sada strongilatu invazija kazl€niem stipri samazina skabes

Itmeni glumenieka, turklat gan no rita pirms dzivnieku &dinaSanas, gan ar1 praktiski visu
septinu stundu izmekl&Sanas laiku péc to €dinasanas. Ja kazléniem pirms to invadéSanas
glumenieka no pulksten 9:00 Iidz 11:00 skabes Itmenis paaugstinajas Iidz pH 2.3 — 2.5
Iimenim, tad invad&tiem kazléniem tai pat laika tikai Iidz pH 3.3 — 3.4 limenim. Tatad
dzivniekiem no rita glumenieka nebija “sagatavots” tads salsskabes daudzums, lai ap&dot
divus litrus piena, pirmajas stundas saglabatu vismaz savu “izejas stavokla” pH limeni, ka
tas bija raksturigs neinvad@tiem kazléniem. Lidz pulksten 8:00 skabes [imenis glumenieka
invadétiem dzivniekiem krasi samazinajas, t.i. pH Ilimenis paaugstinajas, sasniedzot
3.8 — 4.1 Itmeni, salidzinot ar pH 3.2 — 3.4 Siem pasSiem dzivniekiem pirms invadéSanas.
Talaka laika perioda no pulksten 9:00 lidz 11:00 neinvadé&tiem kazléniem glumenieka tika
sasniegta maksimali augsta skabes koncentracija — pH 2.3 + 0.3 Itmenis, bet invad&tiem
dzivniekiem $aja pat laika perioda skabes limenis bija tikai pH 3.3 + 0.7 (sk. 2. tabulu).
Ta, ka §ts izmainas konstat§jam ceturtaja pecinvadesanas nedéla (kad kazlenu fekalijas
paradijas raksturigas O.circumcincta olas, kas liecindja, ka maksliga invadéSanas ir
notikusi), tad jasecina, ka funkcionala rakstura izmainas glumenieka ir saistitas ar
izmainam glumenieka glotada, uz ko netieSi norada ar1 literatiiras dati attieciba uz aitam.
Daudzi autori uzskata, ka tieSi S$aja laikd parazitu kapuri atstdj glumenieka glotadu
(Anderson et al., 1985; McKeller et al., 1986; Lawton et al., 1996, 2002; Scott et al., 2000),
turklat tie jau daudzgjada zina pasp&jusi sagandét glumenieka glotadas fundalos
dziedzerus, samazinot tajos salsskabi producgjoso klajsiinu skaitu (Karam et al., 1997;
Scott, 1998; Waller, 1999; Vpkxapt u ap., 2000). Actmredzot tiesi salsskabi producgjoso
klajstinu skaita samazinajums invadéto kazlénu glumenieka fundalajos dziedzeros ir bijis
c€lonis musu konstatétajam skabes Iimena samazinajumam. Turpmakajos p&tijumos biitu
janoskaidro tie$i kadas morfolologiskas izmainas glumenieka glotada kazléniem rada
dzivnieku invadéSana ar konkretu skaitu O.circumcincta L attistibas stadijas kapuriem un
cik tie ir 1lgstoSi un pastavigi.

Talak pétijam intrarumenalas un intraabomazalas pH izmainas 10-14 meéneSus

vecam kazam pirms un péc to maksligas invadésanas ar 5000 O.circumcincta Ls attistibas
stadijas kapuriem. Rezultati atspoguloti sestaja attela.
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6. att. A. Intrarumenalais un intraabomazalais pH 10-14 méneSus vecam kazam pirms to

maksligas invadéSanas ar 5000 O.circumcincta L; attistibas stadijas kapuriem
B. Intrarumenalais un intraabomazalais pH 10-14 méneSus vecam kazam péc to

maksligas invadésanas ar 5000 O.circumcincta L; attistibas stadijas kapuriem

Fig. 6 A. Intraruminal and intraabomasal pH in 10-14 months old goats before their infection

with 5000 larvae of O. circumcincta of L3 development stage
B. Intraruminal and intraabomasal pH in 10-14 months old goats after their infection
with 5000 larvae of O. circumcincta of L; development stage

®--n-- pH I elektroda lokalizacijas vieta (vid&jie raditaji, T-standartnovirze)
pH at the place of electrode I (average indices, T-standard deviation)
° pH II elektroda lokalizacijas vieta (vidgjie raditaji, - standartnovirze)
pH at the place of electrode I (average indices, --standard deviation)
A uzsak dzivnieku &dinasanu/ start feeding

Pieaugusam invadétam ar 5000 O.circumcincta L; attistibas stadijas kapuriem
kazam intrarumenala pH dinamika zondes abu elektrodu lokalizacijas vietas maz atskiras
no tadas neinvadétiem dzivniekiem. Tapat ka neinvadétam kazam ar1 invad@tiem
dzivniekiem otraja un treSaja pec€dinasanas stunda notiek neliela spurekla satura
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“paskabinasanas”, gan nedaudz nevienmérigak ka neinvadétam kazam, tomér septinu
stundu izmekl&Sanas perioda beigas intrarumenalais pH tapat sasniedz pH 6.8 — 7.2 limeni
(sk. 6. A;B attelu).

Tatad, varam secinat, ka pieaugusSiem dzivniekiem spurekli ievaditie 5000
O.circumcincta Ls attistibas stadijas kapuri acimredzot, jitamas funkcionalas izmainas tur
nerada. O.circumcincta L attistibas stadijas kapuriem spurekli mainot apvalku un
parveidojoties par ceturtas attistibas stadijas kapuriem (Smith, Sherman, 1994; Ypkxapt u
ap., 2000), spurekla motorika, atgremosanas procesi un, spriezot péc dzivnieku vispareja
veselibas stavokla, art citi funkcionalie procesi spureklt netiek traucéti.

Ta ka gremoSanas trakta strongilati O.circumcincta parsvara lokalizgjas
glumenieka, tad izmainas, Iidzigi ka tas bija divus-tris méneSus veciem kazléniem, ari
pieaugusam kazam vargja sagaidit glumenieka salsskabes sekrécijas funkcija. Tomer
jaatzime, ka pieauguSiem dzivniekiem, gan neinvadétiem gan invadetiem, intraabomazala
pH dinamika visuma bija lidziga. Uzskatamak tas atspogulots treSaja tabula.

3. tabula/Table3
Intraabomazala pH dinamika pieaugusam kazam pirms un péc to maksligas
invadesanas ar 5000 O.circumcincta L; attistibas stadijas kapuriem
Intra-abomasal pH dynamics in adult goats before and after their artificial
infection with 5000 larvae of O. circumcincta of L; development stage

Izmekleéjumu Vidéjie pH raditaji pirms Vidéjie pH raditaji pec
laiks/Examination | invadéSanas/Average pH indices invadesanas/Average pH indices

time before infection after infection

I elektrods II elektrods I elektrods II elektrods

I electrode II electrode I electrode II electrode
6:00 40+0.5 45+0.5 41+04 44+0.3
7:00 41+0.5 45+0.7 37+04 40+04
8:00 35+04 38+0.6 3.7+£0.3 40+04
9:00 2.8+04 33+0.3 32+0.6 34+£04
10:00 31+04 35+0.5 3.5+04 344+0.8
11:00 34+0.5 3.7+0.7 33+£04 37+£04
12:00 3.8+03 40+04 32+0.6 33+0.9
13:00 37+£0.5 40+04 33+04 36+0.5

Ka invadétam ta neinvadétam kazam no rita pirms to &dinasanas skabes limenis
glumenieka bija pH 4.1 — 4.5 limeni. Tatad, $ada invad@Sanas pakape pieaugusam kazam
“tuksa dusa” jitami nesamazina salsskabes sekréciju glumenieka. Par to liecina ar1 pH
raditaji pirmajas divas pecédinasanas stundas, kad pH glumeniekd saka nedaudz
pazeminaties un sasniedza 3.7 — 4.0 + 0.4 Itmeni. Tapat treSaja p&cédinasanas stunda ari
invadétam kazam glumenieka tiek sasniegts maksimali augstakais skabes limenis, tomer
invad@tiem dzivniekiem tas ir tikai pH 3.2 £ 0.6 Itmeni, kamé&r Siem paSiem dzivniekiem
pirms to maksligas invadéSanas salsskabes sekrécijas maksimums bija pH 2.8 = 0.4 Iimen.

ST “nesasniegta” augstaka skabes koncentracija invadétam kazam acimredzot tika
kompenséta ar turpmako intraabomazalo skabes Iimeni, kas sestaja un septitaja
pecédinasanas stunda tika noturéts pH 3.2 — 3.6 robezas, kas kopuma bija pat nedaudz
augstaks skabes Itmenis, neka attiecigi Siem dzivniekiem pirms to maksligas invadéSanas
(sk. 3. tabulu un 6 A, B, attelu).
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Intrarumenala un intraabomazala pH dinamika kazam péc to invadésSanas ar 10000
O. circumcincta Lj attistibas stadijas kapuriem

Turpmakaja pétijuma etapa mums bija janoskaidro, vai, dubultojot caur spurekla
fistulu ievadito invad@tsp&jigo O.circumcincta L attistibas stadijas kapuru skaitu, attiecigi
izmainisies ar1 intrarumenala un intraabomazala pH dinamika.

Intrarumenalais un intraabomazalais pH divus-tris méneSus veciem kazléniem
pirms un péc to maksligas invadéSanas ar 10000 O.circumcincta L; attistibas stadijas
kapuriem atspogulots 7. attéla.
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7.att. A. Intrarumenalais un intraabomazalais pH divus-tris méneSus veciem kazléniem
pirms to maksligas invadésanas ar 10000 O.circumcincta L; attistibas stadijas kapuriem
B. Intrarumenalais un intraabomazalais pH divus-tris méneSus veciem kazléniem péec to
maksligas invadéSanas ar 10000 O.circumcincta L; attistibas stadijas kapuriem
Fig. 7 A. Intraruminal and intraabomasal pH in two-three months old kids before their
infection with 10000 larvae of O. circumcincta of L; development stage

20



B. Intraruminal and intraabomasal pH in two-three months old Kids after their infection
with 10000 larvae of O. circumcincta of L; development stage

¢ ---- pH I elektroda lokalizacijas vieta (vid&jie raditaji, T-standartnovirze)
pH at the place of electrode I (average indices, T-standard deviation)
° pH II elektroda lokalizacijas vieta (vidgjie raditaji, - standartnovirze)
pH at the place of electrode I (average indices, --standard deviation)
A uzsak dzivnieku &dinasanu/ start feeding

Konstatéjam, ka divus-tris ménesus veciem kazléniem invadétiem ar 10000
O.circumcincta L attistibas stadijas kapuriem intrarumenala pH raditaji gan dzivniekiem
pirms, gan arT laika perioda septinas stundas p€c rita €dinasanas praktiski neatSkiras no
tiem, kas attiecigi ieglti kazléniem invadétiem ar 5000 O.circumcincta L; attistibas
stadijas kapuriem. Tie$i tapat arT Siem dzivniekiem parsvara tresaja pécédinasanas stunda
(pulksten 9:00) pH spurekli raksturigi noslidgja lidz 5.9 — 6.1 Iimenim, kaut gan
neinvadétiem kazleéniem $aja laika perioda pH spureklt svarstijas 6.2 — 6.3 [imen.

Tatad, varam secinat, ka, paaugstinot divus-tris ménesus veciem kazléniem ievadito
Ls invadetspgjigo O.circumcincta kapuru skaitu spurekli no 5000 uz 10000, intrarumenala
pH dinamika Siem dzivniekiem praktiski nemainas.

Toties glumenieka reakcija kazléniem ar $ada veida strongilatu invaziju izpaudas
lidzigi tai, kadu to konstatgjam attieciga vecuma dzivniekiem invadétiem ar 5000
O.circumcincta Lj attistibas stadijas kapuriem — tatad ar kopuma zemaku skabes Iimeni
glumenieka. Tomér, pretji gaiditajam, attiecigi dubultojot kazléniem spurekli ievadito
invad@tsp&jigo L; attistibas stadijas kapurus, skabes Iimenis glumenieka nepazeminajas
atbilstosi stiprak. Parskatamak pH raditaju dinamika kazléniem glumenieka pirms un péc
invadéSanas paradita ceturtaja tabula.

4. tabula/Table 4
Intraabomazala pH dinamika kazléniem pirms un péc to maksligas invadeSanas ar
10000 O. circumcincta L; attistibas stadijas kapuriem
Intraabomasal pH dynamics in kids before and after their artificial infection
with 10000 larvae of O. circumcincta of L3 development stage

Izmekleéjumu Vidéjie pH raditaji pirms Vidéjie pH raditaji péc
laiks/Examination | invadéSanas/Average pH indices invadesanas/Average pH indices
time before infection after infection
I elektrods 1II elektrods I elektrods II elektrods
I electrode 1I electrode I electrode 1I electrode
6:00 3.1+0.5 33+0.5 33+0.2 3.5+0.1
7:00 30+04 34+0.6 32+03 33+03
8:00 29+0.6 33+£03 3.0+£0.2 33+0.3
9:00 27+04 3.1+£0.5 29+04 3.1+£0.5
10:00 25+0.3 2.8+0.6 2.8+03 32+0.6
11:00 2.7+0.3 2.8+0.5 29+04 3.1+£03
12:00 3.0+0.8 34+0.6 32+04 33+04
13:00 3.1+0.3 32+0.6 3.1+0.2 33+0.2

Izradijas, ka divus-tris ménesus veciem dzivniekiem, kuri bija maksligi invadéti ar
10000 O.circumcincta Lj attistibas stadijas kapuriem ceturtaja pecinvadésanas nedéla 6:00
no rita pirms dzivnieku barosanas skabes Iimenis glumenieka gan bija nedaudz zemaks
neka Siem pasiem dzivniekiem pirms invadéSanas, bet ne tik zems, ka attiecigi kazléniem,
kuri tikus$i invadeti ar 5000 L; kapuriem. Ka jau min&jam, tiem dzivniekiem no rita “izejas
stavoklT” intaabomazalais pH bija tikai 3.9 — 3.5 + 0.6 Iimeni, bet kazléniem invadétiem ar
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10000 Ls; attistibas stadijas kapuriem pH glumenieka Saja laika posma svarstijas
3.3 -3.5+0.2 — 0.1 limeni. Tatad, izradijas, ka pie Sadas invadésanas pakapes divus-tris
méneSus vecajiem kazléniem glumenieka salsskabi producgjoSie fundalie dziedzeri
sekret€jusi tikai nedaudz vajak neka Siem pasSiem dzivniekiem pirms invadésanas, kad pH
glumenieka svarstijas 3.1 — 3.3 + 0.5 limeni, tomér ne tik zema limeni ka attiecigi
kazléniem invadétiem ar 5000 O.circumcincta L; attistibas stadijas kapuriem.
Intraabomazala pH dinamika kazléniem p&c €dinasanas ar1 liecindja, ka maksliga
dzivnieku invadéSana ar divreiz lielaku O.circumcincta L attistibas stadijas kapuru
daudzumu neizraisa atbilstosi lielaku skabes Itmena samazinajuma pakapi glumenieka.
Kaut arT peéc rita €dinasanas invadétiem ar 10000 Ls attistibas stadijas O.circumcincta
kapuriem kazléniem, tapat ka Siem paSiem dzivniekiem pirms invadéSanas salsskabes
koncentracija glumenieka krasak paaugstinajas laika perioda no pulksten 9:00 Iidz 11:00,
t.i. treSaja-piektaja peceédinasSanas stunda, maksimalais skabes Iimenis glumenieka visuma
nesasniedza tos raditajus kadi bija raksturigi neinvadétiem kazléniem. Invadétiem
dzivniekiem S$aja laika perioda pH noslideja lidz 2.9 — 3.1 limenim, kamér Siem
dzivniekiem pirms to maksligas invadéSanas pH attiecigi bija 2.5 — 2.8 Itmeni. Tomér
jaatzime, ka intraabomazalais pH limenis 2.9 — 3.1 ceturtaja-piektaja stunda péc dzivnieku
rita €dinasanas noradija visuma uz augstaku salsskabes koncentraciju glumenieka, neka to
konstatgjam S$1 vecuma dzivniekiem, invadétiem ar 5000 O.circumcincta Lj attistibas
stadijas kapuriem. Tapéc varam secinat, ka invadétiem ar 10000 L; attistibas stadijas
strongilatu kapuriem kazléniem skabes Iimena samazinajuma pakape glumenieka visuma
bija pat mazaka neka kazléniem, kuri tika invadéti ar uz pusi mazaku strongilatu kapuru
skaitu.
Jautajums kapéc tas ir ta? Jadoma, ka Sajos gadijumos O.circumcincta kapuri nonakusi
glumenieka nav ta izmainijusi glumenieka glotadas fundalo dziedzeru zonu, lai salsskabes
reakcijas Iimeni samazinatu batiskak. P&tijumus kazam $aja joma jaturpina histopatologijas
virziena.

Nakosais miisu uzdevums bija noskaidrot intrarumenalo un intraabomazalo pH
dinamiku pieaugu$sam 10-14 méneSus vecam kazam, kuras tika maksligi invadetas ar
10000 O.circumcincta Ls attistibas stadijas kapuriem. Astotaja A un B att€la atspogulotas
pH Iimena izmainas spurekli un glumenieka Siem dzivniekiem.
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3 = e - - abomasum
2 4
A
1 T .
o o o o o o o o
© N~ o] o)) o — N ™
— — — —

laiks/time (h:min)

22



spurekli/ in
= rumen

T — glumenieka/ in
abomasum

6:00
7:00
8:00
9:00 +
10:00
11:00
13:00 +

o
e
N
—

laiks/time (h:min)

8. att. A. Intrarumenalais un intraabomazalais pH 10-14 méneSus vecam kazam pirms to
maksligas invadésanas ar 10000 O.circumcincta L; attistibas stadijas kapuriem
B. Intrarumenalais un intraabomazalais pH 10-14 méneSus vecam kazam péc to
maksligas invadésanas ar 10000 O.circumcincta L; attistibas stadijas kapuriem

Fig. 8 A. Intraruminal and intraabomasal pH in 10-14 months old goats before their infection

with 10000 larvae of O. circumcincta of L; development stage
B. Intraruminal and intraabomasal pH in 10-14 months old goats after their infection
with 10000 larvae of O. circumcincta of L; development stage

¢ --—-- pH I elektroda lokalizacijas vieta (vid&jie raditaji, -standartnovirze)
pH at the place of electrode I (average indices, -standard deviation)
° pH 11 elektroda lokalizacijas vieta (vidgjie raditaji, L standartnovirze)
pH at the place of electrode I (average indices, 1--standard deviation)
A uzsak dzivnieku €dinasanu/ start feeding

Konstatgjam, ka arT pieaugu$am kazam, dubultojot caur spurekla fistulu ievadito
invadétspéjigo O.circumcincta Lj attistibas stadijas kapuru skaitu, intrarumenala pH
dinamika visuma neat$kiras no tadas, kuru konstatgjam gan Siem dzivniekiem pirms to
maksligas invadéSanas, gan ar1 pieaugusam kazam, kuras tika invad@tas attiecigi ar 5000
O.circumcincta Ls attistibas stadijas kapuriem. Tatad jadoma, ka visos $ajos gadijumos
funkcionalie procesi spurekli invadétam kazam nav bijusi traucéti.

Kas attiecas uz pH Iimena izmainam glumenieka dzivniekiem, kuri invadeti
ar 10000 O.circumcincta L attistibas stadijas kapuriem, tad uzskatamak tie atspoguloti
piektaja tabula.
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5. tabula/Table5
Intraabomazala pH dinamika kazam pirms un péc to maksligas invadésanas ar 10000
O. circumcincta L; attistibas stadijas kapuriem
Intraabomasal pH dynamics in goats before and after their artificial infection with
10000 larvae of O. circumcincta of L; development stage

Izmekleéjumu Vidéjie pH raditaji pirms Vidéjie pH raditaji péc
laiks/Examination | invadéSanas/Average pH indices invadésanas/Average pH indices

time before infection after infection

I elektrods II elektrods I elektrods II elektrods

I electrode II electrode I electrode 1I electrode
6:00 37+04 4.0+0.5 41+04 42403
7:00 4.0+0.6 41+0.5 39+0.3 40+04
8:00 34+0.3 35+£04 3.1+£0.5 34+0.6
9:00 29+04 3.1+0.5 32+0.3 35+04
10:00 29+0.6 34+0.6 34+0.5 3.6+0.7
11:00 34+£0.5 37+0.5 33+0.5 37+0.7
12:00 35+04 37+0.3 35+£0.6 37+0.5
13:00 3.5+0.5 3.8+0.6 3.6+0.6 39+0.8

Misu pétijumi paradija, ka $adi invadétam kazam skabes Iimenis glumenieka 6:00
no rita pirms dzivnieku baroSanas loti maz atSkiras no tada, ko konstatejam Siem pasSiem
dzivniekiem pirms invad@Sanas, ka arT no rezultatiem kadus ieguvam izmekl&jot analoga
vecuma kazas invad€tas ar 5000 L; attistibas stadijas kapuriem. Ta ka iepriekS bijam
noskaidrojusi, ka pieaugusam kazam péc edinasanas maksimali augstakais skabes Iimenis
(zemakie pH raditaji) glumenieka tiek sasniegti treSaja-piektaja pecédinasanas stunda, tad
svarigi bija salidzinat intraabomazalo pH ltmeni dzivniekiem tiesi Saja laika perioda.

Izradijas, ka kazam, kuras tika invadétas ar 10000 O.circumcincta Ls attistibas
stadijas kapuriem, maksimalais skabes Itmenis glumenieka art novérojams tresaja-piektaja
pécédinaSanas stunda. Tas gan bija nedaudz zemaks ka Siem paSiem dzivniekiem pirms to
maksligas invadéSanas, bet tomer visuma nedaudz augstaks neka kazam invadétam ar 5000
L; attistibas stadijas kapuriem. Kazam invadétam ar 10000 L; kapuriem maksimalais
skabes Iimenis tresaja-ceturtaja stunda péc €dinasanas sasniedza pH 3.1 — 3.2 (salidzinot ar
pH 2.9 — 3.1 Iimeni neinvadétiem dzivniekiem), bet dzivniekiem invadétiem ar 5000 L;
attistibas stadijas kapuriem tai pat laika maksimalais skabes limenis bija 3.2 — 3.4. Tatad,
arl pieaugusam 10-14 meéneSus vecam kazam, tapat ka divus-tris meneSus veciem
kazléniem, dubultojot caur spurekla fistulu ievadito O.circumcincta L; attistibas stadijas
kapuru daudzumu, nenotiek atbilstosi stipraka salsskabes sekrécijas samazinasanas
glumenieka. Lai atbildétu uz jautajumu “kapéc tas ta” Saja virziena ir nepiecieSami
turpmakie pétijumi. Literatiiras dati liecina, ka pieméram, aitam, maksligi tas invadg&jot
caur spurekli ar 10000 strongilatu H. contortus Ls attistibas stadijas kapuriem, pH Iimena
izmainas glumenieka bijuSas niecigas, bet, ievadot Sos kapurus aitam tieSi glumenieka caur
glumenieka fistulu, pH paaugstinajas no 3.3 uz 3.9 (Simpson et al., 1997, Waller, 1999).
Tas jau bija ievérojams skabes limena samazinajums.
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Asinu hematologiskie un biokimiskie raditaji divus-tris ménesus veciem
kazléniem pirms un péc to maksligas invadésanas ar
5000 un 10000 O. circumcincta L; attistibas stadijas kapuriem

P&tot O.circumcincta L attistibas stadijas kapuru ietekmi uz kazu gremoSanas kanalu,
svarigi bija noteikt vai péc attiecigas maksligas dzivnieku invad€Sanas izmainas asinu
hematologiskie un biokimiskie raditaji, kas zinama mera liecinatu par dzivnieku organisma
stavokli kopuma.

Divus-tris méneSus veciem kazléniem péc to invadéSanas ar 5000, ka arT péc
invadésanas ar 10000 O.circumcincta Ls attistibas stadijas kapuriem hematologisko raditaju
izmainu tendences atseviskos raditajos izpaudas lidzigi (6. tabula).

6.tabula/Table 6
Hematologiskie raditaji divus-tris ménesus veciem kazléniem pirms un péc to
maksligas invadésanas ar 5000 un 10000 O. circumcincta L; attistibas stadijas
kapuriem
Haematological and biochemical indices in two-three months old kids before and
after their artificial infection with 5000 and 10 000 larvae of O. circumcincta of L3
development stage

Hematologiskie 5000 O.circumcincta 10000 O.circumcincta Normativie

raditaji/ kapuri/5000 O.circumcincta kapuri/10000 O.circumcincta raditaji

Haematological larvae larvae /Standard

indices indices***
pirms/before péc/after pirms/before péc/after

Hematokrits,%

Hematocrit.% 30.55+5.62 33.11+3.69 31.55+4.11 34.52 + 1.39** 22-38
, /0

Eritrociti, 102 L
Erythrocytes, 10> L | 10.65£2.21 8.98 +2.05 10.87 +2.84 9.00 + 1.39 8-18

Hemoglobins,10g/L/
Haemoglobin,10g/L 9.09 +0.89 10.53 +1.01 9.88 +1.00 10.00 + 1.36 8-12

Leikociti, 10°/L
Leukocytes, 10°/L 7.94+2.19 10.30 £ 2.53%* 927+2.13 10.00 + 2.30 4-13

Monociti, %
Monocytes, % 1.95+0.94 5.95 £3.25% 2.25+0.75 3.00£1.16 0-4

Bazofilie leikociti,%
Basophils, % 0.17+0.41 0.12+0.15 0.40+0.11 0.63+0.29 0-1

Limfociti, %
Lymphocytes, % 58.60 £ 10.54 70.35+7.21* 62.11 £4.48 73.42 £ 1.62* 50-70

Eozinofilie leikociti,
%

Eosinophils, % 1.90 £2.21 12.20 £ 2.14* 2.83+£2.62 14.00 + 3.02* 1-8

Stabinkodolainie

neitrofilie leikoctti,
% 2.45+1.64 1.60 £ 1.50** 1.58 £1.00 0.92 £0.67 0-2
Band neutrophils, %

Segmentkodolainie
neitrofilie leikociti
% 35.85+10.17 | 55.65£13.12%* 36.41+5.14 35.33+4.83 30-48
Segment

neutrophils,%

*p<0.01
**p<0.05
**%* Smith, Sherman, 1994. gads

25



Abas invadéSanas pakapes nedaudz izmainija eritrocitu un leikocitu skaitu:
eritrocitu skaitam bija tendence pazeminaties, toties leikocitu skaitam — paaugstinaties,
turklat leikocitu daudzuma paaugstinaSanas bija statistiski ticama (p < 0.05), ta bija
izteiktaka kazléniem invadétiem ar 5 000 O.circumcincta L3 kapuriem, kaut gan abos
gadijumos leikocitu skaits asinis kazléniem palika fiziologiskas normas robezas.
Konstatgjam, ka invadétiem ar 5 000 O.circumcincta L; attistibas stadijas kapuriem
kazléniem asinis biitiski paaugstinajas limfocitu un monocitu skaits (p<0.01), turklat
monocitu skaits asinis gandriz divkar$ojas, parsniedzot fiziologisko normu. Ta ka monociti
vistieSakaja veida ir saistiti ar fagocitaro funkciju un tie piedalas imiinvielu veidoSana
organisma, tad monocTtu skaita biitiskais picaugums asinis $aja gadijuma ir jauzskata par
kazlénu organisma atbildes reakciju uz strongilatu kapuriem, to izdalitajiem toksiniem
glumenieka glotada (Smith, Sherman, 1994; Balic et al., 2000; Jemeljanovs u c., 2007).
P&c kazlénu maksligas invadéSanas ar 5000 un 10000 O.circumcincta invadétspgjigiem L;
attistibas stadijas kapuriem limfocitu daudzums asinis statistiski butiski (p<0.01)
palielinajas, tomer tas kazleéniem praktiski neparsniedza fiziologiskas normas augstakas
robezas. Analiz€jot Siem dzivniekiem granulocitu izmainas asinis, mums, tapat ka
daudziem citiem autoriem, nacas secinat, ka krasi paaugstinajies eozinofilo leikocttu skaits
(p<0.01). Ta bez Saubam ir kazlénu organisma reakcija uz strongilatu invaziju, jo
eozinofilie leikociti, ka zinams, veic antitoksisku funkciju pret parazitu izstradatajiem
alergéniem (Charleston, 1965; Salman, 1984; Duncan, 1985; Balic et al., 1999; Ypkxapt u
ap., 2000; Jasmer et al., 2007).

Ar1 segmentkodolaino neitrofilo leikocitu daudzums asinis kazléniem invad&tiem ar
5 000 O.circumcincta invadetspgjigiem L3 attistibas stadijas kapuriem butiski
paaugstingjas (p < 0.01), turklat, parsniedzot maksimalos fiziologiskas normas raditajus.
Jadoma, ka neitrofilo segmentkodolaino leikocitu skaita pieaugums kazléniem asinis ir
tiesi saistits ar strongilatu kapuru migraciju glumenieka. Izradijies, ka jériem, invadésanas
gadijumos ar gremosanas trakta nematodém, ar1 asinis konstatéta neitrofilo leikocitu skaita
paaugstinasanas (Charleston, 1965; Salman, 1984; Duncan, 1984; Serrano et al., 1997;
Jasmer et al., 2007).

Kopuma secinajam, ka kazléniem maksligi invadétiem ar 5 000 O.circumcincta
invadetspéjigiem L; attistibas stadijas kapuriem asinis biitiski paaugstindjies monocitu,
limfocttu, eozinofilo leikocitu un neitrofilo segmentkodolaino leikocttu skaits, ka ar1
kopgjais leikocitu daudzums asinis. Tomer, fiziologisko normu parsniedza tikai monocitu,
eozinofilo leikocTtu un segmentkodolaino neitrofilo leikocitu daudzums asinis. Kazl€niem,
kuri maksligi invadéti ar 10000 O.circumcincta L; attistibas stadijas kapuriem asinis
butiski paaugstingjas un fiziologisko normu parsniedza tikai limfocitu un eozinofilo
leikocttu skaits.

Kas attiecas uz asinu biokimisko raditaju izmainam Siem divus-tris m&nesus veciem
kazléniem p&c to maksligas invadéSanas, tad jaatzimé, ka gan tad, kad kazleni tika invadéti
ar 5000 O.circumcincta Ls attistibas stadijas kapuriem, gan arT atbilstoSi invad&jot tos ar
10000 So parazitu kapuriem, asinu biokimisko raditaju izmainas bija visuma lidzigas (7.
tabula).
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7.tabula/Table 7

Asinu biokimiskie raditaji divus-tris ménesSus veciem kazléniem pirms un péc to
maksligas invadésanas ar 5000 un 10000 O. circumcincta L; attistibas stadijas
kapuriem
Blood biochemical indices in two-three months old kidsbefore and after their
artificial infection with 5000 and 10 000 larvae ofO. circumcincta of L3 development

stage
Asinu biokimiskie | 5000 O.circumcincta kapuri/ 10000 O.circumcincta kapuri/ Normativie
raditaji/Blood 5000 O.circumcincta larvae 10000 O.circumcincta larvae raditaji/
biochemical Standard
indices pirms/before pec/after pirms/before péc/after indices ***
Glikoze, mmol/l 3.44+£0.42 3.79 +£0.88 3.57+0.73 333+0.43 2.7-4.2
Glucose, mmol/l
Urinviela, mmol/l 5.56 +£0.97 7.05£2.75 5.65+1.10 6.33+£2.06 45-92
Urea, mmol/l
Kreatinins, mmol/l 73.83 +£13.89 77.17 £9.68 68.67 £8.21 75.19 £ 10.05 | 59.7 -134.8
Creatinine, mmol/l
Kop. bilirubins, 240+ 1.18 2.86+1.12 2.65+0.92 2.97+1.32 1.7-43
mmol/l
Total bilirubin
mmol/l
Kop. olbaltums, g/l 65.80£5.14 78.75 + 8.63* 65.08 £6.67 86.58 + 8.49* | 61.0—74.5
Total protein, g/l
Albumini, g/l 34.20 £ 4.64 40.95 +£3.73** 34.83 £2.72 39.92 £3.82*%* | 23.5-35.7
Albumin, g/l
Albumina/globulinu 1.06 £ 0.34 1.22+0.36 1.11+0.37 1.29+0.56 0.6-1.1
koeficients,
Albumin/globulin
ASAT, w1 112.70 £52.78 | 126.40+69.45 | 93.00 +40.04 83.50 £ 40.68 | 66.0-230.0
Sarmaina fosfataze, | 73.20 + 13.31 77.46 £7.25 69.50 =5.80 72.80 £2.68 | 61.3-283.3
w/l
Alkaline
phosphatase, v/l
*p<0.01
**p<0.05

**%* Smith, Sherman, 1994. gads

Galvenas izmainas novéroja plazmas olbaltumvielu raditajos. Abos gadijumos
statistiski ticami paaugstinajas kop€jo olbaltumvielu daudzums, nedaudz mazak pieauga ari
albumina daudzuma, ki arl izmainijas albumina/globulinu koeficients. Sis izmainas,
protams, ir saistitas ar dzivnieku parazitaro invaziju. Sen jau pieradits, ka invad&tiem
dzivniekiem pastiprinas imtinvielu veidoSanas process (Castro et al., 1977; Bogin et al.,
1981; Pugliese et al., 1982), ka imunvielas parsvara ir olbaltumvielas globulini, kas ari
izmaina albumina/globulinu koeficientu asinis (Vrzgula et al., 1985; Jovanovic et al., 1989;
McDougall et al., 1991; Ypxxaprt u ap., 2000).
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Asinu hematologiskie un biokimiskie raditaji 10-14 méneSus vecam kazam pirms un
péc to maksligas invadeéSanas ar
5000 un 10000 O. circumcincta L; attistibas stadijas kapuriem

8.tabula/Table 8

Asinu hematologiskie raditaji 10-14 méneSus vecam kazam pirms un péc to maksligas
invadésanas ar 5000 un 10000 O. circumcincta L; attistibas stadijas kapuriem

Haematological indices of blood in 10-14 months old goats before and after their

artificial infection with 5000 and 10 000 larvae of O. circumcincta of L; development

stage

Asinu
hematologiskie
radrtaji/
Haematological
indices

5000 O.circumcincta
kapuri/5000 O.circumcincta

larvae

10000 O.circumcincta
kapuri/10000 O.circumcincta

larvae

pirms/before

pec/after

pirms/before

péc/after

Normativie
raditaji/
Standard
indices ***

Hematokrits,%
Hematocrit,%

30.41£4.14

32.34+ 548

26.42 £5.82

35.84 +4.34**

22 -38

Eritrociti, 10°L
Erythrocytes,10'* L

11.13 £ 1.98

10.45+£0.87

8.81+0.84

10.30 £ 0.82**

Hemoglobins,10g/L
Haemoglobin,10g/L

10.08 £ 1.15

10.01 £1.32

9.17 +0.82

10.80 + 0.92**

Leikociti, 10%/L
Leukocytes, 10°/L

8.67+2.12

7.94+3.15

7.94+£2.77

8.68 £2.00

Monociti, %
Monocytes, %

3.65+2.76

3.80+2.07

0.80+9.79

2.40 £ 0.52*

Bazofilie
leikociti,%
Basophils, %

0.86 +0.19

0.94+0.15

0.89+0.15

093+0.15

Limfociti, %
Lymphocytes, %

56.12 £10.35

52.55+8.49

52.67 £ 1.87

36.70 £ 6.46*

Eozinofilie
leikociti, %
Eosinophils, %

3.00+£1.95

12.30 +2.41*

1.60 £ 0.70

13.20 £ 2.86*

Stabinkodolainie
neitrofilie leikociti,
%
Band
%

neutrophils,

2.70 +£1.98

3.70 £ 1.59%%*

2.40+1.84

1.30 £ 1.06

0-2

Segmentkodolainie
neitrofili  leikociti,
%

Segment
neutrophils,%

40.60 + 5.25

47.30+9.36

40.60 + 5.25

47.30 +9.36**

30-48

*p<0.01
**p<0.05

**%* Smith, Sherman, 1994. gads

Invadgjot pieaugusas 10-14 meneSus vecas kazas ar 10000 O.circumcincta Ls
attistibas stadijas kapuriem, atsevisku hematologisko raditaju izmainas atSkiras no tiem, kadus
noveérojam pieauguSiem dzivniekiem invadétiem ar 5000 O.circumcincta L attistibas stadijas
kapuriem, ka arT no raditajiem Siem dzivniekiem pirms to invadéSanas.

Vispirms ir jaatzimé statistiski butiskais eritrocitu skaita pieaugums asinis (p< 0.05),
kaut arT to daudzums neparsniedza fiziologiskas normas raditajus. Lidz ar to bija butisks
hemoglobina daudzuma pieaugums, salidzinot ar So raditaju dzivniekiem pirms invadéSanas
un invadétiem ar 5000 O.circumcincta Ls attistibas stadijas kapuriem.
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Otrkart, invadétam ar 10000 L; attistibas stadijas kapuriem kazam bitiski (p< 0.01)
asinis pieauga monocitu skaits, kaut ari, tapat ka eritrocitu skaits, tas neparsniedza
fiziologiskas normas robezas.

Treskart, kazam invadétam ar 10000 O.circumcincta Ls attistibas stadijas kapuriem
limfocitu skaits asinis nevis paaugstinajas, bet gan tieSi pretgji — tas bitiski (p<0.01)
samazinajas, noslidot pat zem fiziologiskas normas raditajiem (no 52 + 1.87 % uz 36.70 +
6.46 % - pie normas kazam 50 — 70 %). Sads limfocitu skaita samazinajums asinis invadétam
kazam iesp€jams saistits ar O.circumcincta L3 attistibas stadijas kapuru aizkavetu iznakSanu
no glumenieka glotadas (Gorrel et al., 1988; McClure et al., 1992).

Jauzsver, ka maksligi invadétajam ar 10000 O.circumcincta L; attistibas stadijas
kapuriem pieaugusajam 10 —14 meéneSus vecajam kazam, tapat ka iepriekS aprakstitaja
invadésanas pakapé §1 vecuma dzivniekiem asinis konstat€ja raksturigo eozinofilo leikocitu
skaita butisku (p<0.01) piecaugumu. Eozinofilo leikocitu daudzums S$aja gadijuma pat
astonkartigi parsniedza fiziologisko normu, paaugstinajas ari segmentkodolaino neitrofilo
leikocttu skaits (p<0.05), tas gan sasniedza tikai fiziologiskas normas raditaju augstako
robezu.

Kas attiecas uz biokimisko raditaju izmainam maksligi invadétam 10-14 méneSus
vecam kazam, tad to raksturs pie abam invadéSanas pakapem bija lidzigs (9. tabula).

9.tabula/ Table 9
Asinu biokimiskie raditaji 10-14 méneSus vecam kazam pirms un péc to maksligas
invadésanas ar 5000 un 10000 O. circumcincta L; attistibas stadijas kapuriem
Blood biochemical indices in 10-14 months old goats before and after their artificial
infection with 5000 and 10 000 larvae of O. circumcincta of L; development stage

Asinu biokimiskie | 5000 O.circumcincta 10000 O.circumcincta Normativie
raditaji/ Blood kapuri/5000 kapuri/10000 O.circumcincta raditaji/
biochemical O.circumcincta larvae larvae Standard
indices pirms/before peéc/after pirms/before péc/after indices***
Glikoze, mmol/l 3.36 £0.46 3.63+1.86 3.39+0.34 3.81+1.01 2.7-42
Glucose, mmol/l

Urinviela, mmol/l 5.03+£1.55 5.67+2.70 5.79£2.26 4.99 +2.81 45-92
Urea, mmol/l

Kreatinins, mmol/l 82.42 +£9.05 84.33 £ 14.12 87.20+7.82 89.17+24.94 | 59.7-134.8
Creatinine, mmol/l

Kop. Bilirubins, 2.26 +1.07 2.33 £ 0.68 2.69+1.18 2.29+0.70 1.7-43
mmol/l

Total bilirubin

mmol/]

Kop. Olbaltums, g/l | 68.55+6.19 75.51 £ 6.06* 67.30 £ 5.40 73.60 £ 6.96** | 61.0—74.5
Total protein, g/l

Albumins, g/l 34.30+4.07 43.15+£5.18* 30.50 £ 5.87 36.80 £ 5.37** | 23.5-35.7
Albumin, g/l
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9. tabulas nobeigums
Table 9. conclusion

Asinu biokimiskie | 5000 O.circumcincta 10000 O.circumcincta Normativie
raditaji/ Blood kapuri/5000 kapuri/10000 O.circumcincta raditaji/
biochemical O.circumcincta larvae larvae Standard
indices pirms/before péc/after pirms/before péc/after indices***
Albumina/globulinu 0.99+0.30 1.16 £ 0.24%* 091+0.24 1.03+£0.25 0.6-1.1
koeficients,
Albumin/globulin
ASAT, u/l 80.95 +40.31 87.20 £41.78 94.70 £ 46.96 68.10 £23.90 | 66.0-230.0
Sarmaina fosfataze, 79.38 £9.09 87.44 £22.36 7520+ 11.65 | 83.00+5.66%* | 61.3-283.3
uw/l
Alkaline
phosphatase, u/l
#p<0.01
#%£p<0.05

**% Smith, Sherman, 1994. gads

Dzivniekiem invad&tiem ar 5000 O.circumcincta Ls attistibas stadijas kapuriem, ka arT ar
10000 L; kapuriem izmainas noveéroja kopg€ja olbaltumvielu daudzuma, albuminu
daudzuma un albumina/globulinu koeficienta — visiem Siem raditajiem bija tendence
butiski paaugstinaties. Uzskatam, ka §is izmaigas saistitas ar kazu organisma
aizsargreakciju mehanismiem (Van Wyk et al., 2002; Kaplan, 2004).

Nobeidzot jaatzimé, ka $aja darba iegiitie dati papildina miisu zinaSanas par vienu
no svarigakajiem kunga funkcionala stavokla parametriem praktiski veseliem divu-tris
meénesus veciem kazléniem, ka ar1 pieaugusiem dzivniekiem — proti, ar intrarumenalo un
intraabomazalo pH dinamiku, iz€dinot kazam konkretu baribas Iidzeklu kombinaciju.

Esam noskaidrojusi ar1 jautajumu, vai un ka Sos parametrus ietekmé kazam
visbiezak sastopamas endoparazitozes — gremosanas trakta strongilati, turklat dzivniekiem
ar dazadu invad@ésanas pakapi.
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SECINAJUMI

1. Divus-tris méneSus veciem kazléniem intrarumenalais pH no rita pirms €dinasanas
svarstas pH 7.5 — 7.7 £ 0.3 limeni, bet péc divu litru mates piena un 0.5 kg siena
iz&dinasanas — attiecigi pH 6.4 + 0.7 — 7.0 = 0.5 limenf.

Intraabomazalais pH kazléniem pirms €dinasanas ir 3.2 — 3.4 &+ 0.2 limeni, skabes
Iimenis glumenieka paaugstinas jau pirmaja pécédinasanas stunda, maksimumu — pH 2.3 +
0.3 sasniedzot tresaja stunda un noturot to turpmakas divas-tris stundas.

2. Pieaugusam 10-14 ménesSus vecam kazam intrarumenala pH dinamika visuma ir lidziga
dzivniekiem iz€dinot 1.0 kg sienu un 0.5 kg spékbaribu, vai 1.0 kg sienu un 1.0 kg
burkanus, vai ar1 visu So baribas lidzek]u kombinaciju; pH Iimenis svarstas no 7.2 — 7.5
izejas stavoklt pirms &dinasanas lidz pat pH 6.1 — 6.3 septinu stundu laika p&c &dinasanas.

Glumenieka pieaugusam kazam pulksten 6:00 no rita pirms &dinaSanas raksturiga
vaji skaba reakcija — vidgji pH 4.3 — 4.6 £+ 0.3 limeni. Maksimali augstakais skabes Iimenis
—vid&ji pH 3.1 — 3.3 + 0.3 tiek sasniegts otraja pec€dinasanas stunda iz€dinot kazam sienu
ar koncentréto spekbaribu, iz€dinot sienu un burkanus, bet ceturtaja stunda-izédinot sienu,
burkanus un sp&kbaribu.

3. Maksliga kazlénu un piecauguSo kazu invad€Sana caur spurekla fistulu ar gremosSanas
trakta strongilatu O.circumcincta Lj attistibas stadijas kapuriem — gan 5000, gan 10000 —
neizraisa butiskas intrarumenalas pH dinamikas novirzes.

4. Divu-tris méneSu vecu kazlénu invadésana ar 5000 O.circumcincta Ls attistibas stadijas
kapuriem izraisa ievérojamu skabes [imena pazeminasanos glumenieka gan no rita, gan ar1
septinu stundu perioda péc dzivnieku &dinaSanas: maksimalais intraabomazalais skabes
limenis invad&tiem kazléniem sasniedz tikai pH 3.4 — 3.6 limeni.

5. Pieaugu$am kazam maksliga invadésana ar 5000 O.circumcincta Ls attistibas stadijas
kapuriem izraisa salidzinoSi mazakas intraabomazala skabes Itmepa izmainas neka
kazléniem: no rita pirms dzivnieku €dinaSanas skabes Iimenis invadétam kazam nav
pazeminats, bet seSas-septinas stundas p&c &dinasanas intraabomazalais pH tiek notur&ts
kopuma 3.2 — 3.6 Iimen.

6. Maksliga invadésana ar dubultu daudzumu — 10000 O.circumcincta L; attistibas stadijas
kapuriem neizraisa kazléniem un pieaugusam kazam attiecigi stipraku intraabomazala
skabes limena samazinajumu gan pirms, gan péc dzivnieku €dinasanas.

7. Hematologiskas izmainas invadétam kazam atkarigas no dzivnieku vecuma un
invadéSanas pakapes: ar 5000 O.circumcincta kapuriem invadétiem kazléniem butiski
paaugstingjas un fiziologisko normu parsniedza eozinofilo un segmentkodolaino neitrofilo
leikocttu, ka arT monocTtu skaits asinis, bet ar 10000 L; kapuriem invad&tiem kazléniem —
tikai limfocitu un eozinofilo leikocttu skaits.

Pieaugusam kazam abos invadé$anas gadijumos daudzkartigi fiziologisko normu

parsniedza eozinofilo leikocitu skaits, biitiski paaugstinajas segmentkodolaino leikocitu
skaits, bet limfocttu skaits asinis tiesi pretgji, biitiski samazinajas.
8. Maksligi invadétiem ar O.circumcincta Lj attistibas stadijas kapuriem kazléniem un
pieaugusam kazam raksturigas butiskas izmainas atseviskos asinu bioktmiskajos raditajos:
statistiski ticami paaugstingjas kop€jo olbaltumvielu un albumina daudzums asinis,
tendence paaugstinaties bija albumina/globulinu koeficientam.
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IETEIKUMI PRAKSEI

Misu darba pétita kazlénu un pieauguso kazu invazijas pakape ar gremoSanas trakta
strongilatiem Ostertagia circumcincta uzskatama ka neliela, bet tada visbiezak tiek
konstatéta dzivniekiem kazu saimniecibas Latvija. Ta ka kazam, 1paSi jauniem
dzivniekiem, Sada invazijas pakape izraisa izmainas glumenieka pH Iimeni, ka ari
atseviskos hematologiskos un asinu biokimiskajos raditajos, tad iesakam kazas
dehelmintiz€t — pavasari pirms dzivnieku izlaiSanas ganos un ganibu perioda beigas.
Kopuma Sie pasakumi samazinatu gan nematozu daudzumu dzivniekiem
gremosanas trakta, gan kaveétu kapuru hipobiozes attistibu glumenieka glotada.
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INTRODUCTION

The difficult general situation of agriculture in Latvia has stimulated development
of goat farming; furthermore, the demand for products of goat milk is constantly increasing
not only in Latvia but also in other countries. In Latvia, goats are mainly kept for
production of milk and dairy products. Also, there are farms where goats are kept as pets,
but recently more and more farms are specializing in keeping special meat producing goat
breeds. The dynamics of number of goat herds and goats in Latvia yearly is reflected in
Table 1 (data from the Agricultural Data Centre of State Agency).

Table 1
The number of goat herds and goats in Latvia

In spite of the increase of goat herds in Latvia, there are no physiological
investigations of these animals and evaluation of functional condition of some organ
systems in animals of various ages and different feeding in Latvia and other Baltic states.
Data found in literature are related to goats of other climatic zones.

However, such type of studies is necessary in order to evaluate the changes caused
by various factors, i.e. factors possibly affecting the general health condition of goats, their
productivity and quality of the obtained products.

One of these factors is undoubtedly goat endoparasitoses. Endoparasitic infections
are known as one of the largest economic losses for goat breeders in the world (Blood et
al., 1979; Smith, Sherman, 1994; Simpson, 1997, 2000; Ypkxapr et al., 2000; Eckert et al.,
2005; Martinez-Valladares et al., 2005). Due to endoparasitoses in goats, not only milk
yield decreases but also immunity of the animal is lowered, as a result they become more
sensitive to infectious diseases. In cases of severe infections, the amount of milk and meat
production obtained from animals is decreased even for 50-70% (Smith, Sherman, 1994;
Good et al., 2000; Ypkxapr et al., 2000; Kaplan, 2004; Shaik, 2006).

Studies show that strongylosis of gastro intestinal tract is the most often found
parasitosis in goats (Keidans, 2008).

The above mentioned had grounds for the aim of the preset research: to investigate
one of the most important parameters of the stomach functional conditions in goats —
intraruminal and intra-abomasal pH dynamics in norm and in animals artificially infected
with digestive tract strongylates.

35



Objectives of the research

To investigate intraruminal and intra-abomasal pH dynamics in two-three months
old kids feeding them with mother’s milk and hay.

To find out the reaction of the rumen and abomasum of goats to feeding of a
particular feed combination.

To infect artificially two-three months old kids and adult goats aged 10-14
months with 5000 and 10 000 larvae of the digestive tract infective strongylates
Ostertagia circumcincta of Ls development stage.

To investigate intraruminal and intra-abomasal pH dynamics in the above
mentioned artificially infected animals, as well as the hematological and
biochemical parameters of blood.

Scientific novelty of the research

Intraruminal and intra-abomasal pH dynamics in goats is shown for the first
time in vivo in connection with the animal age and feeding.

New data are obtained on the intraruminal and intra-abomasal pH dynamics
before and after artificial infection of goats with 5000 and 10 000 O.circumcincta
larvae of L3 stage of development.

New data are obtained on hematological and changes of blood biochemical
parameters after artificial infection of goats with 5000 and 10 000 O.circumcincta
larvae of L stage of development.

Approbation of the research results
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MATERIAL AND METHODS

Fifty-five animals were used for the investigation: 18 two to three months old kids
and 37 ‘Zane’ breed goats at the age of 10 to 14 months. All animals were operated in
chronic abomasal and ruminal fistulae.

Research scheme

Investigations were carried out in two series.

In the first series, we had to find out intraruminal and intra-abomasal pH dynamics
in goats in connection with their age and feeding. Four groups were made.

1* group - two-three months old kids (n=8) which were fed 2 liters of goat milk and
0.5kg of hay in the morning feeding at 6:15.

o group — 10-14 months old goats (n=8) which got 0.5kg of concentrated mixed
feed and lkg of hay in the morning feeding at 6:15.

3" group — 10-14 months old goats (n=8) which got 1kg of hay and carrots in the
morning feeding.

4 group — 10-14 months old goats (n=11) which got 0.5kg of concentrated mixed
feed, 1kg of hay and 1kg of carrots in the morning feeding.

The intaruminal and intra-abomasal pH-measurement was started in all animals
before the morning feeding at 6:00 and was continued 7 hours including one feeding time —
6:15 in the morning. During the investigation, in each of the animals at least 4 to 5
repeated stomach functional examinations were carried out. In the first series, 169 stomach
functional examinations were carried out.

In the second series of investigations, 20 animals were included.

1¥" group — two-three months old kids (n=5) infected with 5000 O.circumcinta
larvae of L stage of development.

2™ group - two-three months old kids (n=5) infected with 10 000 O.circumcinta
larvae of L stage of development.

3" group — goats at the age of 10-14 months (n=5) infected with 5000
O.circumcinta larvae of L stage of development.

4™ group — 10-14 old goats (n=5) infected with 10 000 O.circumcinta larvae of Ls
stage of development.

It should be emphasized that all the animals at the beginning of investigation were
clinically healthy and free of parasites. Parasites O.circumcinta larvae at the development
stage L; were administered in animals during the morning feeding time through the ruminal
fistula (Hoste et al., 2001).

In the first and the second group of animals, intraruminal and intra-abomasal pH-
measurement was carried out two times before the invasion and on the fourth week after
that — totally 40 functional examinations. At the same times, blood samples were taken for
biochemical analyses.

In the third and the fourth group of animals, intraruminal and intra-abomasal pH-
measurement was carried out three times before the invasion and on the fourth week after
that (60 examinations), as well as blood samples were taken three times before the invasion
and five times after that. Blood was sampled from v. jugularis externa at 5 o’clock in the
morning before feeding.
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Intrarumenal and intra-abomasal pH-measurement of goats

It should be emphasized that intraruminal and intra-abomasal pH- measurement by
applying operated in chronic fistulae for extended investigations of the stomach functional
condition in ruminants is one of the most effective methods. Many authors have proved
this (Galaster, 1990; Geishauzer, 1993; Geus et al., 1995; Peters, 1999; Garrett et al., 1999;
Enmark et al., 2003).

Potentiometric intra-gastric pH-measurement method was used for the extended 7-
hour uninterrupted intraruminal and intra-abomasal pH-measurement. This method is
based on a special two-electrode pH-probe with two antimonial electrodes 12cm distant
one from another, and one calomel electrode at the end of the probe, as well as a proper
apparatus for registration (JIunap, 1968; buprene, 1985).

The calibration of pH-probe was carried out by commercially produced standard
solutions before each probing (pH 2.0; 7.0 and 9.0, respectively).

When probing the rumen through the operated in chronic fistula, the first (I) or the
end antimonial electrode was located close to the ventral wall of the rumen, but the second
(IT) electrode — in the upper dorsal sack of the rumen close to the inner ring of fistula.

The intra-abomasal pH was determined in a similar way as intraruminal pH, the
two-electrode probe was deliberately inserted through the abomasal fistula, as in the
rumen, that pH would be measured in two levels: the electrode II of pH-probe would read
the pH parameters close to the inner ring of operated in fistula, namely in the zone of the
abomasum fundal glands, but the pH-probe electrode I, or the end electrode, would be
placed 12cm towards the pyloric sphincter, i.e. in the pyloric gland zone. The placement of
the probe in the rumen and abomasum was controlled radiographically.

Blood morphological and biochemical analysis

In order to judge about the animal health condition before and after the artificial
invasion with 5000 and 10 000 O. circumcinta larvae of L3 development stage, it was
important to determine some blood morphological and biochemical parameters.

The blood morphological parameters were determined at the Laboratory of Clinical
Diagnostics of the Clinical Institute of the Faculty of Veterinary Medicine (FVM). The
haematocrit volume (PCV), erythrocyte count, amount of hemoglobin, leucocyte count and
percentage of different types of white blood cells were determined using conventional
standard methods (Jemeljanovs, Brizule, 1999).

The blood biochemical examinations were carried out at the Central Laboratory of
the Jelgava Central Hospital. The level of glucose, urea, kreatinine, total bilirubin, albumin
and total protein, coefficient of albumin-globulin, as well as enzyme
aspartataminotransferase (ASAT), and activity of alkaline phosphatase were determined.

Assessment of distribution of goat digestive tract parasitoses and
material of artificial infection of animals

The dynamics of distribution of goat gastro-intestinal parasitoses in the Republic of
Latvia was carried out using statistical data of diagnostic examinations of State Veterinary
Laboratories, as well as results of 5769 coprological examinations at the Parasitology
Laboratory of the Food and Environmental Institute of FVM during the period of time
from 2002 to 2007.

The coprological examination was carried out applying McMaster’s method
(Hansen, Perry, 1994; Ypxxapr et al., 2000; VySnauskas et al., 2005). We determined the
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number of helminth eggs or larvae per one gram of faeces. Species of helminthes were
identified by morphological features of their eggs, larvae or adult parasites (Tpau, 1982;
Hansen, Perry, 1994; Eckert et al., 2005; Ax6aeB u mp., 2006).

The coprological material for artificial infection of the animals used for
investigation was collected from goats bred on farm “Licisi”, Jelgava region. The
coprological material was collected from the rectum of goats. Parasites were cultivated
using methods developed at the Department of Parasitology of the Kaunas Veterinary
Academy (Sarkunas, 1999). The isolated O. circumcincta larvae of the third stage of
development were stored in a container with water at 10-12°C until the needed amount of
larvae was collected for the artificial infection of animals. Larvae of O. circumcincta of L;
development stage were inserted into animals through the rumen fistula during the morning
feeding.

Every infected animal was estimated for the degree of infection. Starting from the
third day of inserting strongylates into the rumen, animal faeces were examined for the
presence of O. circumcincta eggs. O. circumcincta eggs appeared in animal faeces on the
fourth week after the artificial infection of animals.

On the fourth week, after artificially infected two-three months old kids with 5000
O. circumcincta larvae of L; development stage, in the MacMaster’s camera O.
circumcincta eggs were counted 512.4 + 64 per one gram of faeces, on average. Whereas,
after artificially infected two-three months old kids with 10 000 O. circumcincta larvae of
L; development stage, 624+79.3 O. circumcincta eggs per one gram of faeces,
respectively.

Infecting 10-14 months old goats with 5000 O. circumcincta larvae of L;
development stage, on the fourth week of infection the number of O. circumcincta eggs per
one gram of faeces was 250.4+33.1, but in animals after infecting them with 10 000 larvae
of O. circumcincta, on the fourth week there were 434.4+47.0 eggs per one gram of faeces,
on average.

Statistical processing of data

Data were statistically processed with the help of Microsoft Excel-2000. To
construct the graphic representation, showing the dynamics of ruminal and abomasal pH of
a particular group of animals during the time of examination, the mean arithmetic value
and standard deviation were calculated of each electrode every 15 minutes of the read pH
values.

The mean arithmetical value and standard deviation were calculated for the blood
hematological and biochemical parameters. To compare and assess their changes between
the experimental groups of goats, t-test was applied for comparison of two sample means
with different dispersions (Arhipova et al., 1998).
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RESULTS AND DISCUSSION

Intraruminal and intraabomasal pH dynamics in goats before and after feeding
various feedstuffs

At the beginning of studies, it was important to find out one of the most significant
parameters characterizing the functional condition of the stomach — intraruminal and intra-
abomasal pH dynamics when animals are fed on different feed.

The ruminal and abomasal pH changes in two-three months old kids after feeding
two liters of mother’s milk and 0.5kg of hay are presented in Figure 1.

Fig.1. Intraruminal and intraabomasal pH in two-three months old kids before and after
feeding two liters of mother’s milk and 0.5kg of hay.

It turned out that in two-three months old kids, this is the time to transfer to rough
forage (Spruzs, 1996, 2005) the intraruminal reaction in the morning before the animal
feeding pH was mostly stable at level 7.5+0.3 to 7.7+0.4. When feeding two liters of
mother’s milk (from a bucket), and after that 0.5kg of hay, the rumen content had a
tendency “to become more sour”, especially in the third or fourth hour after feeding,
however, the pH level never dropped lower than 6.2-6.3. Taking into consideration that the
fore-stomach microflora in ruminants changes intensively exactly during the transition
period to rough forage, when cellulytic bacteria, methane producing bacteria and lacto-
bacteria proliferate in the rumen (Minato et al., 1992; Shonhuse et al., 2003) make us think
that such an intraruminal reaction in kids is typical at this age.

As regards pH dynamics in the abomasum, at 6 o’clock in the morning before
feeding kids, pH was within the range of 3.2-3.4 (see Figure 1). Thus, the acid producing
fundal glands of the abomasum in kids had already “prepared” certain amount of
hydrochloric acid that seemed to be enough during the first hour after feeding two liters of
milk (its pH was 5.9) not to increase the total intra-abomasal pH level. During next hours,
pH level in the abomasum started to increase rapidly, reaching its maximum — pH 2.3+0.3
in the third hour and remaining for next two-three hours. Such pH, as it is known, activates
the enzyme proteolytic action in the abomasum (Smith, Sherman, 1994; Kitamura et al.,
2001). Furthermore, we should think that during this period of time not only hydrochloric
acid reaction increased in kids but also the secretion of the stomach juice in all, as it
appeared in the sheep abomasum (Zeitelhack, 1990; Ahmed et al., 2001).

Consequently, this research has shown that in two-three months old kids, which
were fed on two liters of mother’s milk and 0.5kg of hay, the hydrochloric acid producing
fundal glands of the abomasum have reacted with a sharp stable increase of the acid level,
especially in the second-third hour after feeding reaching a comparatively high intra-
abomasal acidity level in kids (low pH indices) — pH 2.3+0.3.

Intraruminal and intra-abomasal pH dynamics in 10-14 months old goats before
and after feeding 1.0kg of hay and 0.5kg of concentrated mixed feed are shown in Figure
2.

Fig. 2. Intraruminal and intraabomasal pH in 10-14 months old goats before and after
feeding hay and concentrated mixed feed.
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At 6 o’clock in the morning before the goat feeding, pH in the rumen ranged from
7.4 to 7.4 on average in all the animals. During the eating process, the ruminal pH started
to drop radically, and in the second probing hour it reached 6.3-6.1 level. Starting from the
third hour after feeding (at 9:15 a.m.), the ruminal pH parameters started gradually to
increase reaching pH 7.0 to 7.2 in the sixth-seventh hour after feeding (see Figure 2).

The abomasal pH reaction in the same animals at 6 o’clock in the morning before
feeding was slightly acid pH 4.2-4.5. Starting from the second hour after feeding, pH level
in the abomasum decreased radically reaching the lowest level within the range of 3.2 —
3.3. Such a comparatively low pH level of the abomasum media in adult goats after the
morning feeding lasted for about two hours from 8 a.m. to 10 a.m. After that, the intra-
abomasal pH started steadily increasing reaching 3.6-3.8 +0.3 level at the seventh hour
after feeding.

Further on, the ruminal and abomasal pH dynamics were found out in adult goats
when 1.0kg of hay together with 1.0kg of carrots was fed (Figure 3).

Fig. 3. Intraruminal and intraabomasal pH in 10-14 months old goats before and after
feeding hay and carrots.

The level of ruminal pH in goats before the morning feeding was from 7.2+0.4 to
7.5+0.2, similarly to the previous examinations. The lowest pH level in the rumen was
observed in the third hour after feeding (at 9 a.m.) when the intraruminal pH was ranging
from 6.1 to 6.6. During the next four hours after feeding, the intraruminal pH increased
only slightly, reaching pH 6.5-6.7 at 1 o’clock in the afternoon.

Intra-abomasal pH parameters in those animals were ranging from 4.5 to 4.6 before
feeding at 6 o’clock in the morning. From the very beginning of the eating process, pH
started to decrease in the abomasum, especially at the place of the probe electrode II, and at
8 a.m. the highest acidity level was observed, i.e. exactly in the acid producing fundal
gland zone (see Figure 3.). It should be mentioned that such a level of pH lasted during all
the remaining hours until 1 p.m. Acidity level in the abomasum reached the maximum pH
3.2+0.3 at the place of electrode I at 10 o’clock in the morning, i.e. in the fourth hour after
feeding.

A conclusion can be drawn that in 10-14 months old goats, feeding them hay and
carrots as well as hay and concentrated mixed feed acidity level in the abomasum increased
the pH level up to the maximum 3.2+0.3 already in two hours.

Next, the changes of ruminal pH were determined in adult goats. Goats were fed on
1.0kg of hay, 0.5kg of concentrated mixed feed and 1.0kg of carrots, i.e. animals were fed
in the same way as it was done in the future studies (Figure 4).

Fig. 4. Intraruminal and intraabomasal pH in 10-14 months old goats before and after
feeding hay, concentrated mixed feed and carrots.

At 6 o’clock in the morning before the animal feeding, pH in the rumen was7.7 —
7.6, on average. Like in other investigations, when animals started to eat, the ruminal pH
started to decrease and reached the lowest level pH 6.5-6.4 at 10 a.m. (see Figure 4).
During the next hours, the ruminal pH steadily increased, and at the end of examinations
pH reached 7.0-6.8+0.3 level.

In the same animals, the abomasal pH level was 4.5-4.3 at 6 o’clock before the
morning feeding. It should be mentioned that in the first hour of the eating process, like
feeding animals with hay and concentrated mixed feed, the abomasal pH decreased only
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slightly. The maximum acidity level in the abomasum was observed at 10 a.m., i.e. in the
fourth hour after feeding when pH decreased to 3.2-3.1 level (see Figure 4).

A general conclusion can be drawn that feeding 10-14 months old goats on hay,
concentrated mixed feed and carrots causes slower and slightly steadier increase of acidity
level in the abomasum than feeding them only on hay and concentrated mixed feed or hay
and carrots. Furthermore, the maximum highest acidity level in the abomasum — pH 3.1-
3.3+0.3, on average, is reached only in the fourth hour after feeding.

To some extent, these data correspond to those obtained investigating the effect of
different feedstuffs on the abomasum secretion in sheep. Scientists have found out that
after feeding succulent feed in sheep, the abomasal secretion increased from the fourth to
the fifth hour, but after feeding the concentrated mixed feed the secretion increased from
the third to the fourth hour (Ahmed et al., 2002).

Intraruminal and intraabomasal pH dynamics in goats
after their infection with 5000 larvae of O. circumcincta of L; development stage

The next objective of the present research was to find out if O. ircumcincta, the
most often occurred strongylates of the digestive tract in goats, affect the above mentioned
functional condition of the stomach — pH dynamics — and if it does, then in what way.

As it is mentioned in literature, changes in the mucous membrane of abomasum of
ruminants can depend on the amount of larvae able to infect (Simpsons et al., 1997;
Simcock, 1999), it was important, firstly, to find out the intraruminal and intra-abomasal
pH dynamics in goats after their infection with 5000 larvae of O.circumcincta of Lj
development stage.

For control, the relevant parameters were used of these animals before their
artificial infection.

Fig. 5 A. Intraruminal and intraabomasal pH in two-three months old kids before their
infection with 5000 larvae of O. circumcincta of L; development stage.

Fig. 5 B. Intraruminal and intraabomasal pH in two-three months old kids after their
infection with 5000 larvae of O. circumcincta of L; development stage.

It was stated that intraruminal pH both in non-infected and infected kids before the
morning feeding ranged from 7.6 to 8.1. In the first hour after feeding till 7 o’clock the
intraruminal pH in infected kids decreased a little more than in non-infected animals — pH
7.1-7.3 and 7.7-7.8, respectively (p<0.05). The lowest intraruminal pH was read at 9-10
a.m., i.e. in the third-fourth hour after feeding. During this examination period, in non-
infected animals, pH in the rumen decreased up to 6.2-6.3+0.6 level, on average, while in
the infected kids the intraruminal pH sometimes reached even 5.9 level. Nevertheless these
differences in the intraruminal pH dynamics in the infected kids were not significant, and
at the end of examinations at 1 p.m. pH indices gradually neared 7.2-7.4 level, that was
typical in animals of that age.

The most significant changes of pH dynamics in the abomasum were found in the
infected kids with 5000 larvae of O. circumcincta of L3 development stage (see Figure 5
B). To make the differences more obvious, pH indices in the abomasum of kids before and
after their artificial infection are given in Table 2.

Table 2

Intraabomasal pH dynamics in kids before and after their artificial infection with 5000 larvae
of O. circumcincta of L3 development stage
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Studies show that such a strongylates infection in kids decreases greatly the acidity
level in the abomasum; furthermore, both in the morning before the animal feeding and
after feeding during all the time of examination. In kids before their infection, acidity level
in the abomasum increased up to pH 2.3-2.5 from 9 to 11 o’clock in the morning, while in
the infected kids the pH level increased only up to 3.3-3.4. Thus, in the morning the level
of hydrochloric acid in the abomasum was not “prepared” in such an amount, when
consuming two liters of milk, to retain at least its “staring position” of pH level as it was in
non-infected kids. Until 8 a.m. acidity level in the abomasum in the infected animals
sharply decreased, i.e. pH level increased reaching 3.8-4.1 level, in comparison with pH
3.2-3. in the same animals before infection. Further on, from 9 to 11 a.m., in the abomasum
of infected kids the maximum high acidity concentration was reached — pH 2.3+0.3, but in
the infected animals, at the same time period, acidity level was only pH 3.3+0.7 (see Table
2).

As those changes were established in the fourth week after infection (when
O.circumcincta eggs appeared in kids faeces, that can be considered as evidence of
infection), a conclusion can be drawn that changes of functional character in the abomasum
are associated with changes in the mucous membrane of abomasum. Also, data in literature
indirectly indicate to this phenomenon in sheep. Many authors consider that exactly this is
the time when the parasite larvae leave the mucous membrane (Anderson et al., 1985;
McKeller et al., 1986; Lawton et al., 1996, 2002; Scott et al., 2000); furthermore, they have
already damaged in many ways the fundal glands of rumenal mucous membrane so
decreasing the number of hydrochloric acid producing parietal cells (Karam et al., 1997;
Scott, 1998; Ypkxapt et al., 2000). Obviously, the decrease of number of hydrochloric acid
producing parietal cells in the abomasum fundal glands has been the reason of the decrease
of acidity level that was detected in this research. In future studies, the exact morphological
changes in the abomasum mucous membrane of kids caused by animal infection with a
certain number of O. circumcincta larvae of L3 development stage and their duration
should be investigated.

Then, intraruminal and intra-abomasal pH changes were studied in 10-14 months
old goats before and after their artificial infection with 5000 larvae of O. circumcincta of
L; development stage. Results are reflected in Figure 6.

Fig. 6 A. Intraruminal and intraabomasal pH in 10-14 months old goats before their infection
with 5000 larvae of O. circumcincta of L; development stage.

Fig. 6 B. Intraruminal and intraabomasal pH in 10-14 months old goats after their infection
with 5000 larvae of O. circumcincta of L; development stage.

The intraruminal pH dynamics in adult goats infected with 5000 larvae of O.
circumcincta of L3 development stage at the place of both electrodes of the probe differed
little from that of non-infected goats. In both non-infected goats and infected animals, in
the second and third hour after feeding the rumen content became a little sourer, yet not as
evenly as in non-infected goats. However, at the end of a seven-hour period of examination
pH reached 6.8-7.2 level (see Figure 6 A and B).

Thus, a conclusion can be drawn that 5000 larvae of O. circumcincta of L;
development stage inserted into the rumen in adult animals obviously do not cause
significant changes. The changes of larval O. circumcincta L3 development stage and their
transfer into the fourth stage of development (Smith, Sherman, 1994; Ypxkxapr et al., 2000)
do not affect the rumen motion, rumination processes, general health condition of animals
and other functional processes in the rumen.
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As strongylates O. circumcincta of the digestive tract more often localize in the
abomasum, like in the two-three months old kids, adult goats also could be expected to
have changes in the secretion of hydrochloride acid of the abomasum. However, it should
be mentioned that in adult animals, both non-infected and infected, intra-abomasal pH
dynamics generally was similar. More obviously it is reflected in Table 3.

Table 3

Intraabomasal pH dynamics in adult goats before and after their artificial infection
with 5000 larvae of O. circumcincta of L3 development stage

In the morning before feeding, the acidity level in the abomasum in infected and
non-infected goats was pH 4.1-4.5. Thus, such a level of infection in adult goats does not
significantly decrease the secretion of hydrochloric acid in the abomasum on an empty
stomach. That is also suggested by pH indices in the first hours after feeding when pH in
the abomasum started to drop slightly and reached 3.7-4.0+0.4 level. Also, in the third hour
after feeding of infected goats the acidity level in the abomasum was reached the highest;
although, in the infected animals it was only at pH 3.2+0.6 level, while before artificial
infection of those animals their hydrochloric acid secretion maximum was pH 2.8+0.4.

This “unreached” highest level of acid concentration in infected goats obviously
was compensated by the next intra-abomasal acidity level which during the sixth and
seventh hour remained within the range of pH 3.2-3.6 and generally was a little higher than
in the same animals before their artificial infection (see Table 3 and Figure 6 A and 6 B).

Intraruminal and intraabomasal pH dynamics in goats after their infection with
10000 larvae of O. circumcincta of L; development stage

At the next stage of the present research we had to find out whether a double dose
of infective larvae of O. circumcincta of L; development stage inserted through the
ruminal fistula would change the intraruminal and intra-abomasal pH dynamics.

The intraruminal and intra-abomasal pH in two-three months old kids before and
after their artificial infection with 10 000 larvae of O. circumcincta of L; development
stage is presented in Figure 7 A and B.

Fig. 7 A. Intraruminal and intra-abomasal pH in two-three months old kids before their
infection with 10000 larvae of O. circumcincta of L; development stage.

Fig. 7 B. Intraruminal and intraabomasal pH in two-three months old kids after their
infection with 10000 larvae of O. circumcincta of L; development stage.

The obtained results showed that intraruminal pH indices in kids infected with 10
000 larvae of O. circumcincta of L3 development stage before the morning feeding and
during the seven-hour period of time after the morning feeding did not differ from those
obtained from kids infected with 5000 larvae of O.circumcincta of L3 development stage.
In the third hour after feeding at 9 o’clock in the morning, pH level dropped to 5.0-6.1 in
the rumen of those animals, although in non-infected kids at the same period of time pH in
the rumen ranged within 6.2-6.3.

Thus, when the number of infective larvae of O. circumcincta of Ls of development
stage inserted in the rumen of kids was increased from 5000 to 10 000, the intraruminal pH
dynamics in those animals did not change.

In return, reaction of the abomasum in kids with such an infection was similar to
that of animals at the same age infected with 5000 larvae of O. circumcincta of Ls of
development stage — generally the acidity level was lower in the abomasum. Although,
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contrary to the expected, inserting a double dose of infective larvae of L; development
stage the acidity level did not decrease twice. The pH dynamics in the abomasum of kids
before and after infection is shown in Table 4.

Table 4
Intraabomasal pH dynamics in Kids before and after their artificial infection
with 10000 larvae of O. circumcincta of L; development stage

It turned out that in two-three months old animals which were infected with 10 000
larvae of O. circumcincta of L3 development stage on the fourth week after infection at 6
o’clock in the morning before the animal feeding the acidity level in the abomasum was a
little lower than in the same animals before their infection but not so low as in kids
infected with 5000 larvae of L3 development stage. As it was said above, in those animals
in the morning at the “staring position” the intra-abomasal pH was only 3.9-3.5+0.6, but in
kids infected with 10 000 larvae of O. circumcincta of L; development stage in this period
of time pH was within the range of 3.3-3.5+0.2-0.1. Thus, in two-three months old kids at
such an infection level, the hydrochloric acid producing fundal glands of the abomasums
were secreting a little less than those in the same animals before infection when pH in the
abomasum was within the range of 3.1-3.3+0.5, but not so low as in the kids infected with
5000 larvae of O. circumcincta of L3 development stage.

The intra-abomasal pH dynamics in kids after feeding, showed evidence that
animal infection with a double amount of larvae of O.circumcincta of L3 development
stage did not cause a larger degree of decrease of acidity in the abomasum. In kids infected
with 10 000 larvae of O. circumcincta of L3 development stage, like in the same animals
before infection, the concentration of hydrochloric acid in the abomasum increased rapidly
during the period of time from 9 a.m. to 11 a.m., i.e. in the third-fifth hour after feeding,
the maximum acidity level in the abomasum still did not generally reach those indices that
were typical in non-infected kids. In that period of time, in the infected animals pH
decreased up to 2.9-3.1 level, while before the artificial infection of those animals pH was
2.5-2.8. Though, it should be mentioned that intra-abomasal pH level 2.9-3.1 in the fourth-
fifth hour after the morning feeding of animals indicated to a higher acid concentration
than in those animals which were infected with 5000 larvae of O. circumcincta of L;
development stage. That is why we can draw a conclusion that in kids infected with 10 000
larvae of L3 development stage the stage of decrease of acidity level in the abomasum was
even less than in kids which were infected with half as many strongylate larvae.

A question is — why is it so? Possibly, in these cases larvae of O. circumcincta
entering the abomasum, have not changed the fundal zone of mucous membrane of
abomasum in such a degree to decrease the hydrochloric acid reaction level more
significantly.

The next objective was to find out the inraruminal and intra-abomasal pH dynamics
in adult goats aged 10-14 months artificially infected with 10 000 larvae of O.
circumcincta of Ly development stage. Changes of pH level in the rumen and abomasum in
these animals are shown in Figure 8 A and B.

Fig. 8 A. Intraruminal and intraabomasal pH in 10-14 months old goats before their infection
with 10000 larvae of O. circumcincta of L; development stage.

Fig. 8 B. Intraruminal and intraabomasal pH in 10-14 months old goats after their infection
with 10000 larvae of O. circumcincta of L; development stage.
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It was established that also in adult goats infected with a double amount of infective
larvae of O. circumcicnta of L; development stage through the ruminal fistula, the
intraruminal pH dynamics generally did not differ from that of the same animals infected
with 5000 larvae of O. circumcincta of L3 development stage. Thus, we should think that
in all these cases functional processes in the rumen of goats have not been disturbed.

As regards the changes of pH level in the abomasum of animals infected with
10 000 larvae of O. circumcincta of L; development stage, they are shown more obviously
in Table 5.

Table 5
Intraabomasal pH dynamics in goats before and after their artificial infection with 10000
larvae of O. circumcincta of L; development stage

This research has shown that in goats infected in such a way, acidity level in the
abomasum before the animal feeding at 6 o’clock in the morning did not differ very much
from that in the same animals before their infection as well as from the results obtained of
the examinations of goats of the same age infected with 5000 larvae of L; development
stage. As previously was found out, that the maximum highest acidity level (the lowest pH
indices) in the abomasum in adult goats was reached in the third-fifth hour after eating it
was important to compare the intra-abomasal pH level in animals exactly in this period.

It turned out that in goats infected with 10 000 larvae of O. circumcincta of L;
development stage the maximum acidity level in the abomasum was observed in the third-
fifth hour after feeding. That was a little lower than in the same animals before their
artificial infection, though a little higher than in goats infected with 5000 larvae of O.
circumcincta of L; development stage. In goats infected with 10 000 larvae of L, the
maximum acidity level reached pH 3.1-3.2 (in comparison with pH 2.9-3.1 in non-infected
animals) in the third-fourth hour after feeding, but in animals infected with 5000 larvae of
L; development stage, at the same time the maximum acidity level was 3.2-3.4. Therefore,
also in adult 10-14 months old goats like in two-three months old kids, a double amount of
larvae of O. circumcincta of L3 development level inserted through the ruminal fistula, a
corresponding decrease of hydrochloride acid concentration does not occur. To answer the
question — why, further studies are needed. Literature data shows that, for example, in
sheep artificially infecting them through the rumen with 10 000 larvae of strongylates H.
contortus of L; development stage the pH level changes had been insignificant, but
inserting these larvae in sheep straight into the abomasum fistula pH had increased from
3.3 to 3.9 (Simpson et al., 1997; Waller, 1999). That was an important drop of the acidity
level.
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Blood haematological and biochemical indices in two-three months old kids before
and after their artificial infection with 5000 and 10000 of O. circumcincta of L3
development stage

When investigating the effect of O. circumcincta larvae of L3 development stage on
the digestive channel of goats, it was important to establish whether the blood
haematological and biochemical parameters are changed after some artificial infection of
animals that would show evidence, to some extent, about the health condition of the animal
in all.

In two-three months old kids after their artificial infection with 5000 and 10000
larvae of O. circumcincta of L; development stage the tendency towards some parameters
was shown similarly (see Table 6).

Table 6
Haematological and biochemical indices in two-three months old kids before and after their
artificial infection with 5000 and 10000 larvae of O. circumcincta of L; development stage

Both the infection levels slightly changed the erythrocyte and leucocyte count: the
count of erythrocytes had a tendency to decrease, the leucocyte count, in return — to
increase, furthermore, the increase of leucocyte count was statistically confident (p<0.05).
That tendency was more expressed in kids infected with 5000 larvae of O. circumcincta of
L; development stage, nevertheless the leucocyte count in the blood of kids remained
within the norm in both cases. It was established that in kids, infected with 5000 larvae of
O. circumcincta of L3 development stage, the lymphocyte and monocyte count in the blood
significantly increased (p<0.01), furthermore, the number of monocytes in the blood
almost doubled, exceeding the physiological norm. As monocytes are directly connected
with the phagocytes function and they participate in forming immunity in the organism, the
significant increase of the monocyte count in the blood in this case should be considered as
a response to the strongylate larvae, and their toxins in the mucous membrane of the
abomasum (Smith, 1994; Balic et al., 2000, Jemeljanovs u.c. 2007). After artificial
infection of kids with 5000 and 10 000 infective larvae of O. circumcincta of L;
development stage the increase of the lymphocyte count was statistically significant. As to
granulocytes, the eosinophilic leucocyte count had increased radically (p<o.01). Other
authors also have established the same phenomenon. No doubt, this is a reaction of kid
organism to the strongylate infection, because eosiniphilic leucocytes perform antitoxic
function against allergens produced by parasites (Charlston, 1965; Salman, 1984; Duncan,
1985; Balic et al., 1999; Ypkxapr et al., Jasmer et al., 2007).

The amount of neutrophilic segmented nuclear leucocytes in the blood of kids
infected with 5000 larvae of O. circumcincta of L; development stage increased
significantly (p<0.01) exceeding the maximum amount of physiological norm. It makes to
think that the increase of neutrophilic segmented nuclear leucocyte count in the blood of
kids is directly associated with migration of strongylate larvae in the abomasum. Authors
have reported that in lambs infected with nematodes of the digestive tract also have found
an increase of the count of neutrophilic leucocytes (Charleston, 1965; Salman, 1984;
Duncan 1984; Serrano et al., 1997; Jasmer et al., 2007).

Generally, a conclusion was drawn that in kids artificially infected with 5000
infective larvae of O.circumcincta of L3 development stage the monocyte, lymphocyte,
eozinophilic leucocyte and neutrophilic segmented nuclear leucocyte count increased
significantly as well as the total leucocyte count in the blood. However, only the count of
monocytes, eozinophilic leucocytes and neutrophilic segmented nuclear leucocytes
exceeded the norm in the blood. In kids infected with 10 000 larvae of O. circumcincta of
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L; development stage, only the count of lymphocytes and eozinophilic leucocytes
increased and exceeded the physiological norm.

As regards the changes of blood biochemical indices in those two-three months old
kids after their artificial infection both with 5000 larvae of O. circumcincta of 14
development stage and 10 000 larvae of those parasites the changes of blood biochemical
indices were generally similar (see Table 7).

Table 7

Blood biochemical indices in two-three months old kidsbefore and after their artificial
infection with 5000 and 10000 larvae of O. circumcincta of L; development stage

The main changes were observed in the plasma proteins. In both cases, the total
protein amount was increased statistically significantly; also, a little less increased the
amount of albumin and the coefficient of albumin/globulin. Of course, these changes are
associated with the parasitic infection of animals. It has been proved a long time ago that in
the infected animals the process of formation of immune substances is intensified (Castro
et al.,, 1977; Bogin et al.”’1981; Pugliese et al., 1982), that mainly protein globulins are
immune substances that change the coefficient of albumin/globulin in the blood (Vrzgula
et al., 1985; Jovanovic€ et al., 1989; McDougall et al., 1991; Vpkxapr et al., 2000).

Haematological and biochemical indices of blood
in 10-14 months old goats before and after their artificial infection
with 5000 and 10000 larvae of O. circumcincta of L; development stage

Table 8
Haematological indices of blood in 10-14 months old goats before and after their artificial
infectionwith 5000 and 10000 larvae of O. circumcincta of L; development stage

Changes of some haematological indices were different in adult goats 10-14
months of age infected with 10 000 larvae of O. circumcincta of L; development stage
from those adult animals infected with 5000 larvae of O. circumcincta of L3 development
stage as well as from those indices in animals before their infection.

First of all, the increase of the erythrocyte count in the blood should be mentioned
(p<0.05), although their count did not exceed the physiological norm. Consequently, the
amount of haemoglobin increased in comparison with this parameter in animals before
infection and infected with 5000 larvae of O. circumcincta of L; development stage.

Secondly, in goats infected with 10 000 larvae of L; development stage the count
of monocytes in the blood increased significantly (p<0.01), although, like the erythrocyte
count, it did not exceed the physiological norm.

Thirdly, in goats infected with 10 000 larvae of O. circumcincta of Ls, the count of
lymphocytes in the blood did not increase but, on the contrary, significantly decreased
(p<0.01), decreasing even below the physiological norm (from 52+1.87% to 36.70+6.46%,
the norm in goats is 50-70%). Such a decrease of the lymphocyte count in the blood of the
infected goats is possibly due to the larvae of O. circumcincta of L3 development stage a
delayed leaving the mucosa of the abomasum (Gorrel et al., 1988; McClure et at., 1992).

It should be emphasized that in artificially infected adult goats aged 10-14 months,
like with the above described infection stage in animals of this age, a significant increase
of eosinophilic leucocyte count was established (p<0.01). In this case, the amount of
eosinophilic leucocytes exceeded the physiological norm even eight times, also the
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nuetrophilic segmented nuclear leucocyte count was increased, although it reached only
the highest border of physiological norm (p<0.05).

As regards the changes of biochemical parameters in the blood in 10-14 months old
goats artificially infected, their nature was similar in both infection stages (see Table 9).

Table 9
Blood biochemical indices in 10-14 months old goats before and after their artificial infection
with 5000 and 10000 larvae of O. circumcincta of L; development stage

In animals infected with 5000 and 10 000 larvae of O. circumcincta of L;
development stage, changes were observed in the amount of total protein, albumin and
albumin/globulin coefficient — all these indices had a tendency to increase. We consider
that these changes are associated with a protective response mechanism of the goat body
(Van Wyk et al., 2002; Kaplan, 2004).

To conclude, it should be mentioned that the obtained data broadened our
knowledge of one of the most important parameters of functional condition of the stomach
in practically healthy two-three months old kids and adult animals, namely, intraruminal
and intra-abomasal pH dynamics feeding goats with a certain combination of feedstuffs.

We have already clarified a question whether and how these parameters in goats are
more often influenced by endoparasitoses — strongylates of the digestive tract in animals
with different infection stage.
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CONCLUSIONS

1. In two-three months old kids the intraruminal pH ranges from 7.5 to 7.74+0.3 before the
morning feeding, but after feeding two liters of mother’s milk and 0.5kg of hay pH is from
6.4+0.3 to 7.0+0.5, respectively.

Intra-abomasal pH in kids before feeding is at the level of 3.2 — 3.4+0.2, the acidity
level in the abomasum increases in the first hour after feeding reaching the maximum pH
2.340.3 in the third hour and remaining the following two-three hours.

2. In adult goats at the age of 10-14 months the pH dynamics is generally similar to
animals fed on 1.0kg of hay and 0.5kg of concentrated mixed feed or 1.0kg of hay and
1.0kg of carrots, or a combination of all these feedstuffs; the pH level is ranging from 7.2 -
7.5 at the starting point before feeding even to pH 6.1-6.3 during seven hours after feeding.

In the abomasum of adult goats at six o’clock in the morning before feeding the
acidity level is typically poor — on average pH 4.3-4.6+0.3. The maximum acidity level —
on average pH 3.1-3.3+0.3 is reached in the second hour after feeding hay and
concentrated mixed feed, hay and carrots, but in the fourth hour — feeding hay, carrots and
concentrated mixed feed.

3. The artificial infection of kids and adult goats through a ruminal fistula with 5000 and
10 000 larvae of digestive tract strongylates of O. circumcincta of L3 development stage
does not cause significant deviation of intraruminal pH dynamics.

4. The infection of two-three months old kids with 5000 larvae of O. circumcincta of Ls
development stage causes a remarkable decrease of acidity level in the abomasum both in
the morning and during a period of seven hours after animal feeding: the maximum intra-
abomasal acidity level in the infected kids reached only pH 3.4-3.6 level.

5. The artificial infection of goats with 5000 larvae of O. Circumcincta of L3 development
stage causes comparatively less changes of the intra-abomasal acidity level than in kids: in
the morning before the animal feeding, the acidity level in the infected goats is not
decreased, but six-seven hours after feeding the intra-abomasal pH remains at 3.2-3.6 level.

6. The artificial infection with a double amount, i.e. 10 000 larvae of O. circumcincta of L3
development stage in kids and adult goats does not cause a greater decrease of the intra-
abomasal acidity level both before and after animal feeding.

7. Haematological changes in infected goats depend on the animal age and level of
infection: in kids infected with 5000 larvae of O. circumcincta eosinophilic and
neutrophilic segmented nuclear leucocyte count significantly increases and exceeds the
physiological norm as well as the monocyte count in the blood, but in kids infected with
10 000 larvae of L3 development stage only the lymphocyte and eosinophilic leucocyte
count.

In adult goats in both cases of infection, the eosinophilic leucocyte count is
exceeded many times, and segmented nuclear leucocyte count increases significantly, but
the lymphocyte count in the blood, on the contrary, decreases significantly.

8. In kids and adult goats artificially infected with O. circumcincta larvae of Lj
development stage, significant changes are typical in some blood biochemical parameters:
the total amount of protein and amount of albumin in the blood increase statistically
confidently, and the albumin/globulin coefficient tends to increase.
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RECOMMENDATIONS FOR PRACTICE

In our research the grade of digestive tract strongylates Ostertagia circumcincta
invasion in yeanling and adult goat is considered as a small, but exactly such a grade
has been established in the Latvian goat farm animal. Since pH changes in goats
abomasum the same as some in hematological and blood biochemical parameter
changes was established in goats especially in young animal, invaded with Ostertagia
circumcincta, we recommend dehelmintasion of the goats in the spring before sendind
to grass and at the end of pasture season.

Overall these arrangements decrease nemethodes amount in alimentary tract of

animals and prevent a development of the larvae hipobiosis in the mucuosus of
abomasums.
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