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IEVADS

Darba aktualitate

Helikobaktérijas konstatétas gan cilvéku, gan dzivnieku kunga—zarnu trakta.
Daudzas no tam tiek uzskatitas par patogénam, kas var izraisit dazadas kunga, zarnu un
aknu patologijas, — visbiezak kunga cilas, gastroenteritu, hepatitu un pat audzgjus.
Savukart citas Helicobacter spp. baktérijas tiek uzskatitas ka normala zarnu mikroflora
(Otto et al., 1994; Eaton et al., 1996).

Kops pirmo reizi patogéno Helicobacter pylori izolgja 1984. gada cilvekiem, kas
slimoja ar kunpga c¢alu un gastritu (Marshall, Warren, 1984), jautajums par
helikobakterijam cilvékiem un dzivniekiem joprojam ir aktuals, tas tiek plasi pétits —
ipasi tapéc, ka pieradijusies to saistiba ar dazadam gremoSanas aparata organu
patologijam. Turklat, janem arT véra helikobakt€riju plasa izplatiba un iespgja cilvékiem
infic€ties no dzivniekiem, t.sk. no saviem mildzivniekiem.

Izradas, ka suniem helikobaktérijas kungi ir loti biezi sastopamas. Literattiras
dati par helikobaktériju lomu dzivnieku kunga patologiju genéz€ ir visai pretruniga.
Dazi autori uzskata, ka tadas kunga glotadas patologiskas izmainas ka gastrits, erozijas
vai ¢ulas nav saistitas ar helikobakt€riju klatbiitni kunga glotada (Happonen et al., 1998;
Hwang et al., 2002), savukart citi noverojusi izteiktaku neitrofilo leikocitu, limfocitu un
plazmocitu infiltraciju kunga glotada, ka ar citas izmaipas kunga glotada, ja taja
konstatetas helikobakterijas (Eaton et al., 1996; Yamasaki et al., 1998).

Lai pétitu helikobaktériju klatbtGtni gremosSanas trakta izmanto dazadas
diagnostikas metodes. Izmanto t.s. invazivas metodes, pie kuram pieder atrais ureazes
tests, glotadas virsmas noberzumu citologija, histologiska  izmekl&Sana,
elektronmikroskopija, helikobakteériju kultivéSana uz specialam barotném, DNS
izoleéSana no glotadas parauga un talaku to noteikSanu ar polimerazes kédes reakciju
(PKR). Izmanto ari t.s. neinvazivas metodes — serologiju, urinvielas elpas testu un
Helicobacter pylori antigéna noteikSanu fekaliju paraugos (Happonen et al., 1996;
Neiger, Simpson, 2000; Granstrom et al., 2008). Svarigi ir noskaidrot un precizét, kuras
no metodém ir jutigakas un piemé&rotakas Helicobacter spp. baktériju diagnosticésanai
suniem un kuras biitu iesakamas izmantot veterinarmedicinas praksg.

Kas attiecas uz pétijumiem par helikobaktgriju izplatibu sunu kunga glotada, to
daudzumu atseviSkajas kunga glotadas dziedzeru zonas, helikobaktériju ietekmi uz
dzivniekiem Iidz S$im vispar nav bijusi. Tomér veterinarmedicina jautajums par
helikobaktériju saistibu ar sunu kunga glotadas morfofunkcionalajam izmaipam ir
aktuals.

Tadel misu darba merkis bija izpétit helikobakteriju izplatibu majas sunu un
jenotsunu kunga glotada un noteikt to saistibu ar kunga glotadas morfologisko stavokli.



Darba uzdevumi

Noteikt helikobaktérijas kunga kardialo, fundalo un pilorisko dziedzeru zonas
glotada ar dazadam diagnostikas metodém un salidzinat So metozu jutibu un
iesp&jamibu izmatot veterinarmedicina;

Novertét kunga glotadas makroskopiskas izmainas kunga dazadas dziedzeru
zonas Helicobacter spp. pozitivajos un negativajos paraugos;

Izpétit helikobaktériju daudzumu kunga glotadas virsmas epitélija, kunga
bedrités, ka arT kunga dziedzerepitélija dazadas dziedzeru zonas;

Noveértet glotadas mukoido epiteliocttu, klaj$tnu, limfocitu un plazmocitu
daudzumu saistiba ar helikobakteriju lokalizaciju un to daudzumu kunga
glotada.

Darba zinatniska novitate

Pirmo reizi Latvija pétitas helikobakterijas majas sunu kunga glotada un to
saistiba ar kunga glotadas morfologisko stavokli.

Iegiiti jauni dati par helikobaktériju lokaliziaciju un to daudzumu sunu kunga
kardialo, fundalo un pilorisko dziedzeru zonas glotada un helikobaktériju
saistibu ar glotadas morfologiskam izmainam.

Pétijumu rezultatu aprobacija
P&tijumu rezultati aprobéti sekojosas starptautiskas zinatniskas konferences:

. 28th Meeting of the European Society of Veterinary Pathology and European
College of Veterinary Pathologists. Serbia, Belgrade, 8-11 September 2010.
Gastric helicobacters and mucosal histology of the pyloric gland region in
domestic dogs.

15th International Scientific conference “Research for rural development”.
Latvia, Jelgava, 20-22 May 2009. Helicobacters and morphological changes in
the gastric mucosa of domestic dogs.

LLU VMF Starptautiska Zinatniska konference “Dzivnieki. Veseliba. Partikas
higiéna”. Latvija, Jelgava, 2008. gada 14. novembris. Helikobaktérijas mdjas
sunu (Canis familiaris) kungu glotada.

14th International Scientific conference "Research for rural development”.
Latvia, Jelgava, Jelgava, 21-23 May 2008. Location of helicobacters in the
gastric mucosa of domestic dogs (Canis familiaris).

. LLU VMF Starptautiska Zinatniska konference “Dzivnieki. Veseliba. Partikas
higiéna”. Latvija, Jelgava, 2006. gada 10. novembris. Kunga Helicobacter spp.
izplatiba jenotsuniem Korejas Republikas Conbukas Province.



6. The 2nd Asian Society of Veterinary Pathology Symposium & 2005 Annular
Meeting of the Korean Society of Veterinary Pathology. South Korea, Seoul,
3-4 November 2005. Detection of gastric Helicobacter organisms in feral
raccoons (Nyctereutes Procyonoides).

Darba apjoms: promocijas darbs noforméts 137 lappusés un sastav no:
anotacijas, ievada, literatiiras apskata, darba metodikas, p&tijumu rezultatiem, diskusijas,
secinajumiem, ieteikumiem praksei, izmantotas literatiiras saraksta un pielikuma.

MATERIALS UN METODES

Promocijas darbs veikts divos etapos. Pirmais darba etaps veikts Conbukas
Nacionalas Universitates, Veterinarmedicinas fakultates Patologijas laboratorija,
Conbukas Provincg, Dienvidkoreja laika perioda no 2005. gada septembra lidz
2006. gada junijam, bet otrais — no 2006. gada septembra lidz 2009. gada decembrim
Latvijas Lauksaimniecibas Universitates Veterinarmedicinas fakultates Preklmiska
institiita Morfofunkcionalaja laboratorija.

Pétijjumu shema

Pirmaja pétniecibas etapa, sadarbiba ar Korejas Savvalas Dzivnieku Centru,
1izmekl€jamais materials atbilstoSi petijjuma uzdevumumam nemts no astoniem dazada
vecuma un dzimuma jenotsunu kupgiem. Dzivnieku biezakais naves cé€lonis bija
dazadas traumas.

Glotadas paraugus visos gadijumos néma no stingri noteiktam kunga dalam:
Cetram vietam kardialo dziedzeru zona, astonam vietam fundalo dziedzeru zona un
piecam vietam pilorisko dziedzeru zona, ka ar7 vienu paraugu no baribas vada pie ta
ieejas kungi un vienu paraugu — no divpadsmitpirkstu zarnas pie pylorus sfinktera.
Tadgjadi pirmaja pétnieciska darba etapa no Kkatra jenotsupa ieguvam un izmekl&am 19
paraugus, kopuma izanaliz€jot 152 glotadas paraugus. Jenotsunu kunga glotadas
paraugu analizu rezultatus izmantojam galvenokart dazadu helikobakteriju noteikSanas
metozu salidzinasanai.

Otraja pétnieciska darba etapa materialu ieguvam LLU Veterinarmedicinas
fakultates Mazo dzivnieku klinika no 30 dazada vecuma, dzimuma un $kirpu majas
suniem Uzreiz péc to eitanazijas (saskana ar saimnieku vélésanos).

Glotadas paraugi, 1idzigi ka no jenotsunu kunga glotadas, tika panemti no stingri
noteiktam vietam: Cetram vietam kunga kardialo dziedzeru zona, astonam vietam
fundalo dziedzeru zona un piecam vietam pilorisko dziedzeru zona (1. attels).



1. att. Majas sunu kungu glotadas paraugu nonemsanas vietas
Fig. 1. Sample sites of the domestic dogs gastric mucosa

1 ... 5—pilorisko dziedzeru zona/ pyloric gland region;
6 ... 13 — fundalo dziedzeru zona/ fundic gland region;
14 ... 17 — kardialo dziedzeru zona/ cardiac gland region.

Tadgjadi otraja petnieciska darba etapa no katra dzivnieka tika iegaiti 17 paraugi,
kopuma izanaliz&jot 510 glotadas paraugus. Majas suniem neizmeklg€jam baribas vada
un divpadsmitpirkstu zarnas glotadas paraugus, jo miisu darba uzdevums bija novertet
glotadas morfologisko stavokli tikai kunga kardialo, fundalo un pilorisko dziedzeru
zona Helicobacter spp. pozitivajos un negativajos paraugos. Sunu kunga glotadas
paraugu histologiskas izmekléSanas rezultatus pamata izmantojam helikobaktériju
lokalizacijas un to daudzuma izvértéSanai, ka ari kunga glotadas morfologiska stavokla
noteikSanai.

Pirmkart visiem dzivnieku kupgiem noteicam glotadas makromorfologisko
stavokli kardialo, fundalo un pilorisko dziedzeru zona. Makromorfologiskas izmainas
nosaciti iedalijam Cetras grupas:1) kunga glotada bez makromorfologiskam izmainam;
2) hipereméta kunga glotada; 3) kunga glotada ar makroskopiski redzamam erozijam;
4) kunga glotada ar polipiem.

Helikobakteriju noteikSanai jenotsunu kunga glotada izmantojam tris
diagnostikas metodes: ureazes testu, glotadas virsmas noberzumu citologisko
izmekl&Sanu (brush cytology) un glotadas histologisko izmekl&é$anu, un salidzinajam to
rezultatus. Turpmakaja darba, pétot majas sunu kunga glotadas paraugus, diagnostikas
metozu salidzinasanai un helikobakteriju noteikSanai izmantojam tas pasas metodes, ka
arT noteicam sunu kunga glotadas makromorfologisko un mikromorfologisko stavokli,
t.i. mukoido epitélijstinu, klajstnu skaitu, limfocitu un plazmocitu daudzumu.

Ureazes tests

Ureazes tests vienmer tika veikts ne velak ka divas stundas péc dzivnieka naves.
Lai veiktu testu, glotadas paraugus nonémam ar griezném, t0S nekavgjoties ievietojam
specialas plates, ar mikropipeti pievienojam 1ml 10% urinvielas skidumu destiléta tident
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kopa ar fenolsarkana indikatoru (pH 6.3). Rezultatus nolasijam 10, 30 un 60 minttes
péc reagentu pievienoSanas. Krasas maina no dzeltenas uz sarkanu norada, ka attiecigais
paraugs bijis Helicobacter spp. pozitivs.

Kunga glotadas virsmas noberzumu citologija

Glotadas virsmas noberzumus citologiskajai izmekléSanai némam ar steriliem
vates kociniem, t0S paberzgjot pa glotadas virsmu. legiito saturu iztriepam uz
priekSmetstikliniem, gaisa nozavéjam un krasojam ar t.s. Diff-Quik kraso$anas metodi.
Iegtitos preparatus mikroskop&jam gaismas mikroskopa ellas imersija 1000 reizu liela
palielinajuma.

Histologiska izmekleésana

Histologiskajai izmekl&éSanai nonemtos paraugus ieriek§ sagatavojam péc
visparpienemtas metodikas (Pearse, 1960; Carson, 1997). Pirmaja pé&tnieciska darba
etapa jenotsunu kunga glotadas histologisko preparatu atiidenoSanai un parafina bloku
sagatavosanai tika izmantots ASV razotais Shandon firmas audu autoprocesors Citadel
69810040. Otraja pétnieciska darba etapa majas sunu kupga glotadas paraugus
sagatavoja ar Niderlandé razoto audu autoprocesoru Tissue-Tek Il. Talak preparatus
SLEE Mainz Cut mikrotoma sagriezam 4 um biezos griezumos. Helikobaktériju
noteikSanai izmantojam Diff-Quik kraso$anas metodi helikobaktériju noteikS$anai, bet
kunga glotadas morfologiska stavokla novértéSanai izmantojam hematoksilina un
eozina krasoSanas metodi. Histologiskos preparatus dazados palielindgjumos izvértéjam
gaismas mikroskopa (Leica DM5000B).

Histologiskaja kunga glotadas preparata katra parauga 10 mikroskopa redzes
laukos noteicam helikobaktériju lokalizaciju — novértéjam to daudzumu pie virsmas
epitélija, kunga bedrités, ka ari dzilak pie dziedzerepitélija (Hermanns et al., 1995;
Happonen et al., 1996; Vorobjova et al., 2005). Histologiskajos preparatos
helikobaktériju daudzumu kunga kardialo, fundalo un pilorisko dziedzeru zona nosaciti
iedalijam Cetras grupas (Happonen et al., 1998; Neiger et al., 1998):

helikobaktériju viena mikroskopa redzes lauka nav — negativs;

1-10 helikobakterijas viena redzes lauka — maz helikobakteriju;

10-50 helikobakt@rijas viena redzes lauka — vidgji daudz helikobakteriju;

vairak ka 50 helikobaktérijas viena mikroskopa redzes lauka — loti daudz
helikobaktgriju.

Kunga glotadas morfologiska stavokla izvértéSanai noteicam mukoido
epitélij$tnu, klajstnu, limfocttu un plazmocitu daudzumu kunga glotadas aug$éja un
dzilakaja dala viena mikroskopa redzes lauka, kas sastadija 215000 um? jeb attiecigi
0.215 mm?2. Kopuma Vviena parauga glotadas ,,augs¢ja dala” — virsmas—bedrisu epitélija,
ka ar1 dzilak dziedzerepitélija, attiecigi katra analiz€jam 10 mikroskopa redzes laukus.
Tadgjadi kopuma majas sunpiem kupga kardialo dziedzeru zona 120 paraugiem
izanalizéti 1200 mikroskopa redzes lauki, fundalo dziedzeru zona 240 paraugiem
izanalizeti 2400 mikroskopa redzes lauki. Un pilorisko dziedzeru zona 150 paraugiem
izanalizéti 1500 mikroskopa redzes lauki.

Kunga glotadas dzilumu un redzes lauka lieclumu noteicam ar mikroskopisko
att€lu ieglisanas, analizes un mérisanas programmu Image-Pro Plus. Glotadas dzilumu



mérijam tikai griezumos, kuros kunga glotada redzama visa dziluma — no virsmas
epitélija lidz lamina muscularis mucosae.

Mukoido epitélijsinu daudzumu analiz€jam, nosakot vidgjo Stnu skaitu =+
+ standartnovirze, glotadas virsmas—bedriSu epitélija, t.i. glotadas ,,augs¢ja dala” lidz
550 um dzilumam kardialo un pilorisko dziedzeru zona, ka ar1 dzilak dziedzerepitélija —
lidz 1000 um dzilumam. Klajstinu daudzumu novért€jam, nosakot Siinu videjo skaitu +
+ standartnovirze kardialo un fundalo dziedzeru ,,augsgja dala” Iidz 450 um dzilumam
un dzilak dziedzeru dala lidz 850 um dzilumam (Shao et al., 2000; Fukui et al., 2003;
Kakehasi et al., 2007).

Plazmocitu daudzumu glotadas saistaudos un intraepitelialo limfocitu skaitu
novertgjam, nosakot videjo Siinu skaitu + standartnovirze viena mikroskopa redzes
lauka. Atbilstosi literatiiras datiem (Neiger et al., 1998; Ferrero et al.; 2008), limfocitu
daudzumu, péc to skaita viena mikroskopa redzes lauka glotadas saistaudos ,,augseja
dala” un starp dziedzeriem, nosaciti iedalijam:

limfocttu nav — negativs;

1-15 limfocttu viena redzes lauka — mazs limfocitu daudzums;
15-50 limfocitu viena redzes lauka — vidgji daudz limfocitu;
vairak ka 50 limfocttu viena redzes lauka — daudz limfocitu.

Datu statistiska apstrade

Petijuma izmatoto helikobaktériju noteikSanas metozu rezultatu salidzinasanai
izmantojam Kohrana Q testu, ko pielieto vairaku saistitu paraugkopu salidzinasanai un
dihotomiskas skalas datu apstradei. Petijumu rezultats ir kvalitativa pazime, ko var
apzimét tikai ar divam vértibam — izmeklgjama glotada (paraugs) Helicobacter spp.
pozitivs vai Helicobacter spp. negativs, tap&c §1 pazime ir pieskaitama pie dihotomiskas
skalas (Arhipova, Balina, 2003).

Helikobaktériju izplatibu dazadas kunga glotadas vietas kardialo, fundalo un
pilorisko dziedzeru zona analiz&am ar xz kriteriju ka statistiskas neatkaribas testu
vairaku paraugkopu salidzinaSanai. Paradits, ka 2 kritériju ka statistiskas neatkaribas
testu var izmantot, lai noteiktu faktora iedarbibas butiskumu uz kvalitativas pazimes
izmainam (Arhipova, Balina, 2003). Saja gadijuma faktors ir attieciga kunga glotadas
dziedzeru zona, bet kvalitativa pazime — vai ta ir helikobakteriju pozitiva vai negativa
vertibas. Testa rezultati ]ava secinat, vai pastav sakariba starp attiecigo kunga dziedzeru
zonu un helikobaktériju izplatibu. Lidzigi varéjam noteikt atSkiribu batiskumu starp
helikobaktériju pozitivajiem vai negativajiem rezultatiem un kupga glotadas
makroskopiskam izmainam (Arhipova, Balina, 2003).

Helikobaktériju lokalizacijas un daudzuma analiz€Sana dazadas kunga glotadas
vietas kardialo, fundalo un pilorisko dziedzeru zona un ta saistiba ar morfologiskajam
parmainam histologiskajos preparatos tika noteikta ar Mann-Vitneja U testu (Mann-
Whitney U test) divu nesaistitu paraugkopu salidzinasanai un ordinalas skalas datu
apstradei (Paura, Arhipova, 2002).

Mukoido epiteliocitu un klajStunu skaita atSkiribas glotada analiz€jam ar
Stjudenta t testu divu paraugkopu salidzinasanai (Paura, Arhipova, 2002). Savukart péc
limfocttu daudzuma viena mikroskopa redzes lauka, atSkirigo paraugu grupu
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salidzinasanai, Iidzigi ka helikobaktériju daudzuma novértéSanai, izmantojam Mann-
Vitneja U testu.

Datu matematiska apstrade un att€lu izveide veikta ar MS Excel un SPSS 11.5
programmu (Arhipova, Balina, 2003).

PETIJUMU REZULTATI UN DISKUSIJA

Misu pétijuma vispirms svarigi bija noteikt helikobakt@rijas jenotsunpu un majas
sunu kupga glotada ar dazadam diagnostikas metodém, lai salidzinatu to jutibu un
noskaidrotu precizakas un &rtakas So baktériju noteikSanas metodes. Helikobaktériju
noteikSanai sava darba pirmaja un otraja etapa gan jenotsuniem (Nyctereutes
procyonoides), gan majas suniem (Canis familiaris) izmantojam urézes testu, glotadas
virsmas noberzumu citologiju un histologisko izmekl&$anu.

Helikobakterijas jenotsunu kunga glotada, nosakot tas ar dazadam
diagnostikas metodem

Visiem misu izmeklétajiem jenotsuniem kunga, baribas vada un
divpadsmitpirkstu zarnas glotada identificéjam helikobaktérijas. Izradijas, ka visjutigaka
metode helikobakteriju noteikSanai bija glotadas virsmas noberzumu citologija, ar kuru
Helicobacter spp. pozitivus rezultatus ieguvam 96.7% gadijumos no visiem
izmeklétajiem jenotsunu kunga, baribas vada un divpadsmitpirkstu zarnas glotadas
paraugiem. Glotadas histologiskaja izmeklé$ana helikobaktérijas konstatgjam 82.9%
gadijumos no visiem izmekletajiem glotadas paraugiem, bet ureazes tests péc 60
miniteém bija pozitivs tikai 73.0% gadijjumos. Uzskatam, ka glotadas virsmas
noberzumu citologijas metode ir ne tikai preciza, bet arT viegla, atra un I&ta diagnostikas
metode, kam nav nepiecieSams specials aprikojums. Turklat ar So metodi glotadas
mukoidaja sekréta var konstatét helikobakterijas pat tad, ja tas ir neliela daudzuma. Art
citi autori akcentgjusi, ka glotadas virsmas noberzumu citologijas metodi var uzskatit ka
praktiski izdevigu metodi (Happonen et al., 1996; Libera et al., 1996, Leib, Duncan,
2005). Jauzsver, ka noberzumus no glotadas virsmas nemam stingri ieverojot prasibu
izmantot sterilus vates kocinus, lai izvairito no klidaini pozitiviem rezultatiem.

Kas attiecas uz glotadas histologisko izmeklé$anu helikobaktériju noteikSanai,
jauzsver, ka miisu petijums pieradija, ka ta ir ne tikai pietieckami jutiga metode, bet ar tas
palidzibu vargjam noteikt ari helikobaktériju lokalizaciju glotada. Ta ka krasojot
histologiskos preparatus ar hematoksilinu un eozinu, helikobaktérijas kunga glotada var
nekonstatét, ja to daudzums ir neliels, izmantojam vienu no daudzu autoru ieteiktajam
kraso$anas metodém — modificéto Gimza jeb Diff Quik metodi (Potvin, 1994; Happonen
et al., 1996; Megroud, 1996a; El-Zimaity et al., 1998).

Misu pétjjums paradija, ka salidzino$i viegla, atra un I&ta helikobakteriju
noteikSanas metode ir ari ureazes tests. Tomér janem véra, ka §is metodes rezultati var
but kludaini negativi, ja helikobaktériju daudzums kunga glotada ir neliels vai kunga
glotada ir patologiskas izmainas (Happonen et al., 1998; Granstrom et al., 2008).
Turklat izmantojot ureazes testu praksg, mes, tapat ka citi autori (Happonen et al., 1998;
Leib, Duncan, 2005), iesakam izmekI&t vairakus kunga glotadas paraugus, lai izvairitos
no kludainiem Helicobacter spp. negativiem rezultatiem, jo helikobaktérijas kunga
glotada ir izplatitas nevienmeérigi. Jauzsver, ka, lai izvairitos no kliidaini pozitiviem
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ureazes testa rezultatiem, glotadas paraugus izmeklejam uzreiz péc dzivnieka naves, kad
glotada vél nav paspgjusas savairoties citas fermentu ureazi producgjosas bakterijas, ka
Proteus mirabilis, Pseudomonas aeruginosa u.c. (Laine at al., 1996; Happonen et al.,
1998; Leib, Duncan, 2005).

Ureazes testa Helicobacter spp. pozitivo rezultatu skaitu atkariba no reakcijas
nolasiSanas laika atspogulota pirmaja tabula.

1. tabula/ Table 1

Ureazes testa rezultati jenontsunu kunga glotada, izmantojot dazadus reakcijas
nolasiSanas laikus

Results of urease test in the gastric mucosa of raccoon dogs, controled after
different time

Paraugu daudzums/ Ureazes testa nolasisanas laiks/

Amount of samples

Control time of uresase test results

10 min.

30 min.

60 min.

92*

111*

Helicobacter spp. pozitivo paraugu 49*
kopskaits/

Total number of Helicobacter spp.
positive samples

Izmekl&to paraugu kopskaits/ 152 152 152

Total number of samples

Helicobacter spp. pozitivo paraugu 32.2%* 60.5%* 70.3%*

procentualais daudzums/

Procentual amount of Helicobacter
spp. positive samples

*- atskiriba ir butiska (p<0.01), salidzinot rezultatus péc 10 min., 30 min. un 60 min./
changes are statistically significant (p<0.01) after 10, 30 and 60 min.

Redzam, ka misu pétijuma Helicobacter spp. pozitivo rezultatu daudzums
jenotsunu kunga glotadas paraugiem palielingjas Iidz ar testa nolasiSanas laika
pagarinasanu no 10 lidz 60 minGtém. Helicobacter spp. pozitivi ureazes testa rezultati
péc 10 mintutém bija tikai 32.2% gadijumos, pec 30 miniit€tm — jau 60.5% gadijumos,
bet p&c 60 miniitem — 70.3% gadijumos. Tapéc, izmeklgjot glotadas paraugus ar ureazes
testu, iesakam rezultatus nolasit ne atrak ka péc 60 mintiteém. Runajot par ureazes testa
rezultatu nolasiSanas laiku, jauzsver, ka S§1 testa reakcijas atrums ir atkarigs no
helikobaktériju daudzuma kunga glotada. Ja kunga glotada ir maz helikobaktériju,
pozitivi ureazes testa rezultati paradas vélak neka, ja helikobaktériju ir daudz (Hazell et
al., 1987).

Attieciba uz helikobaktériju izplatibu jenotsunu kunga kardialo, fundalo un
pilorisko dziedzeru zona, baribas vada un divpadsmitpirkstu zarnas glotada, izradijas, ka
péc glotadas virsmas noberzumu citologijas un histologiskas izmekl€sanas rezultatiem
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jenotsuniem helikobakt@rijas bija izplatitas visai lidzigi gandriz visos glotadas paraugos.
Ar glotadas virsmas noberzumu citologiju, ka jutigako pétjjuma izmantoto metodi,
konstatéjam, ka jenotsunu kunga glotada helikobaktérijas bija 100.0% gadijumos
kardialo dziedzeru zona, 98.4% gadijumos fundalo dziedzeru zona un 92.5% gadijumos
pilorisko dziedzeru zona, bet baribas vada un divpadsmitpirkstu zarna Helicobacter spp.
pozitivi rezultati attiecigi bija 87.5% un 75.0% gadijumos. Lidzigus rezultatus ieguvam
arT nosakot helikobaktérijas jenotsuniem ar histologisko izmekléSanu, tikai tad nedaudz
mazak helikobaktériju konstatéjam kunga piloriskaja dziedzeru zonas glotada — 75.5%
gadijumos. Savukart Helicobacter spp. pozitivi ureazes testa rezultati pat péc 60
minGtém bija gandriz uz pusi mazak (40% gadijumos), salidzinot ar glotadas virsmas
noberzumu citologijas metodes un histologiskas izmekl&$anas rezultatiem. Acimredzot
ureazes tests Sajos gadijumos nebija pietickami jutigs. Jau mingjam, ka, ja
helikobaktériju daudzums parauga ir neliels vai, ja kunga glotada ir patologiskas
izmainas, ureazes testa rezultati var biit negativi (Happonen et al., 1998; Granstrom et
al., 2008).

Helikobaktérijas majas sunu kunga glotada, nosakot tas ar dazadam
diagnostikas metodem

Lidzigi ka to konstat§jam izmeklgjot jenotsunu glotadas paraugus, misu
petijums par majas suniem ari paradija, ka jutiga, atra un viegla helikobakteriju
noteikSanas metode ir glotadas virsmas noberzumu citologija. Ar Diff Quik metodi
nokrasotaja kunga glotadas mukoidaja sekréta redz€jam zilas, spiralveida baktgrijas.
Sunu kunga glotadas paraugos ar glotadas virsmas noberzumu citologijas metodi
Helicobacter spp. pozitivus rezultatus ieguvam 82.7% gadijumos. Tikai nedaudz mazak
helikobaktérijas kunga glotadas paraugos konstatéjam ar ureazes testu — 80.8%
gadijumos, bet ar histologisko izmeklésanu — 81.4% gadijumos (p<0.05).

Attieciba uz ureazes testa rezultatu nolasiSanas laiku, lidzigi ka izmeklgjot
jenotsunu kunga glotadas paraugus, ari supiem ureazes testa, pagarinot ekspozicijas
laiku no 10 minitém lidz 30 un 60 mindtém, attiecigi paaugstindjas ari pozitivo
gadijumu skaits. Izradijas, ka péc 60 mintSu ekspozicijas laika ar ureazes testu
visaugstakais Helicobacter spp. pozitivo paraugu skaits bija kunga fundalo dziedzeru
zonas glotada. Tur helikobaktérijas konstatéjam 95.8% gadijumos, t.i. 230 paraugos no
240 izmekletajiem. Kunga kardialo dziedzeru zonas glotada péc 60 minGt€ém ureazes
testa Helicobacter spp. pozitivi paraugi bija 85.0% gadijumos, t.i. 102 no 120
izmekl&tajiem, bet kunga pilorisko dziedzeru zona — attiecigi 53.3% gadijumos, t.i. 80
paraugi no 150 izmekl&tajiem. Jauzsver, ka ureazes testa rezultati majas sunu kunga
glotadas paraugos tikai nedaudz atskiras no glotadas virsmas noberzumu citologijas un
histologiskas izmekl&Sanas rezultatiem, tapéc secinajam, ka suniem ari $o metodi var
izmantot, lai noteiktu helikobakteriju klatbtitni kunga glotada, turklat ta ir salidzinosi
vienkarSa un rezultatus iegiist atri.

Analizgjot helikobaktériju izplatibu majas sunpu kupga glotadas atseviskajas
dziedzeru zonas, jauzsver, ka iegltie rezultati zinama meéra atSkiras no tiem, kadus
konstat€jam jenotsuniem. Miisu pétijuma visu izmantoto metozu rezultati liecinaja, ka
majas suniem helikobakt@rijas lokaliz&jas gandriz visos kardialo un fundalo dziedzeru
zonas glotadas paraugos, bet pilorisko dziedzeru zona tas bija gandriz uz pusi mazak
izplatitas. Piem€ram atspogulojam glotadas virsmas noberzumu  citologijas
izmekl€Sanas rezultatus (2. attéls).

13



96.6

v 1000
90.0 -
80.0 -
70.0 -
60.0 -
50.0 -
40.0 -
30.0 -
200 -
10.0 -

0.0 -

89.2

55.3

2. att. Helicobacter spp. pozitivo rezultatu daudzums (%) dazadajas sunu kunga
dziedzeru zonas, izmantojot glotadas virsmas noberzumu citologijas metodi

Fig. 2. Amount of Helicobacter spp. positive samples (%) in the different gland
regions of dogs gastric mucosa detected by brush cytology

| — kardialo dziedzeru zona/ cardiac gland region;
Il — fundalo dziedzeru zona/ fundic gland region;
111 — pilorisko dziedzeru zona/ pyloric gland region.

Izradijas, ka kardialo dziedzeru zona Helicobacter spp. pozitivi kunga glotadas
paraugi bija 89.2% gadijumos, fundalo dziedzeru zona — 96.6% gadijumos, bet pilorisko
dziedzeru zona — tikai 55.3% gadijumos. Lidzigu ainu atzimé&jusi arT citi autori, kuri
paradijusi, ka helikobaktérijas majas supiem vairak atrodas fundalo dziedzeru neka
pilorisko dziedzeru zona (Diker et al., 2002).

Jauzsver, ka neskatoties uz to, ka histologiska izmekl€Sana ir salidzinosi dargaka
un sarezgitaka metode par ureazes testu un glotadas virsmas noberzumu citologisko
izmekl&Sanu, ta ir loti svariga, lai suniem varétu noteikt helikobaktérijas kunga glotadas
biopsiju paraugos un izveértétu kunga glotadas morfologisko stavokli.

Helikobaktérijas un majas sunu kunga glotadas makroskopiskas izmainas

Ta ka helikobaktérijas majas sunu kunga glotada var biit ka normala gremoSanas
trakta mikroflora, kas ne vienmér rada taja patologiskas izmainas, miisu pétijjuma viens
no uzdevumiem bija noveértét kunga glotadas morfologisko stavokli saistiba ar
helikobaktériju izplatibu taja. Vispirms noveérté§jam majas sunu kunga glotadas
makroskopisko stavokli kardialo, fundalo un pilorisko dziedzeru zona. Pe&tijjuma
ieklautajiem supiem kunga glotada bija vai nu neizmainita (normala), vai nu taja
novéroja hiperémiju, erozijas un pat polipus.

Analiz€jot musu izmekl&tajiem suniem kunga glotadas makroskopisko stavokli
atseviskajas dziedzeru zonas, izradijas, ka kunga kardialo dziedzeru zona gan
Helicobacter spp. pozitivajos, gan Helicobacter spp. negativajos paraugos parsvara
kunga glotada bija neizmanita. Kunga glotadas hiperémiju konstatéjam tikai 10.4%
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gadijumos paraugos ar helikobakterijam un 14.3% gadijumos Helicobacter spp.
negativajos paraugos, bet kunga glotadas erozijas bija 3.8% gadijumos tikai
Helicobacter spp. pozitivajos glotadas paraugos. Glotadas polipi kunga kardialo
dziedzeru zona nebija vispar.

Ta ka glotadas makroskopiskais stavoklis kunga kardialo dziedzeru zona musu
pétijuma ieklautajiem majas supiem bija visai lidzigs Helicobacter spp. pozitivajos un
negativajos paraugos, varam secinat, ka kardialo dziedzeru zona novérota glotadas
hiperémija suniem nebija saistita ar tur esoSajam helikobaktérijam. Tomér kardialo
dziedzeru zona novérotas glotadas erozijas Siem dzivniekiem, lai gan tikai 3.8%
Helicobacter spp. pozitivajos paraugos, iesp&jams varctu but helikobaktériju izraisitas,
jo kardialo dziedzeru zonas glotadas Helicobacter spp. negativajos paraugos eroziju
nebija.

Kas attiecas uz majas supu kunga fundalo dziedzeru zonas glotadas
makroskopisko stavokli, tad, 11dzigi ka kardialo dziedzeru zona, tas biitiba neatSkiras
paraugos ar helikobaktérijam un bez tam. Kunga glotada neizmanita bija 65.7%
gadijumos paraugos ar helikobakt@rijam un 70.0% gadijumos — bez tam. Jauzsver, ka
kunga glotadas paraugi ar makroskopiskam izmainam bija nedaudz vairak neka to
konstatgjam kardialo dziedzeru zona. Kunga glotadas hiperémiju gan Helicobacter spp.
pozitivajos, gan negativajos paraugos konstatgjam 20.0% gadijumos, bet erozijas
attiecigi — 11.3% un 10.0% gadijumos. Turklat fundalo dziedzeru zonas septinos kunga
glotadas paraugos no 230 Helicobacter spp. pozitivajiem paraugiem, t.i. 3.0%
gadijumos, konstatéjam polipus, kuru Heliocobacter spp. negativajos paraugos nebija
vispar. Tas, ka supiem kupga fundalo dziedzeru zona tika konstatéts vairak
makroskopiski izmainitu glotadas paraugu neka to bija kardialo dziedzeru zona, saistits
ar fundalo dziedzeru specifisko funkciju — salsskabes un kunga proteazu producésanu,
kas zinamos apstaklos, ja trauceti glotadas aizsargmehanismi, var darboties ka agresivi
faktori, izraisot tadus vai citadus glotadas bojajumus (Hermanns et al., 1995; Eaton et
al., 1996; Happonen et al., 1998; Yamasaki et al., 1998; Shirin et al., 2008).

Kopuma misu pétijjumi liecina, ka majas suniem konstatétas kunga fundalo
dziedzeru zonas glotadas makroskopiskas izmainas nevar saistit ar helikobakteriju
klatbutni taja.

Analizgjot majas sunu kupga piloriskas dziedzeru zomas makroskopisko
stavokli, vispirms jauzsver, ka paraugos ar helikobaktérijam makroskopiskas izmainas
bija vairak izteiktas neka Helicobacter spp. negativajos paraugos. Normala kupga
glotada bija tikai 32 no 79 Helicobacter spp. pozitivajiem paraugiem, t.i. 40.5%
gadijumos, bet Helicobacter spp. negativajos paraugos parsvara — 70.4% gadijumos, t.i.
50 paraugos no 71 izmekléta parauga kunga glotada bija makroskopiski neizmainita.
Helicobacter spp. pozitivo un negativo pilorisko dziedzeru zonas glotadas paraugu
makroskopiskas izmainas atspogulotas treSaja attela.
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3. att. Kunga pilorisko dziedzeru zonas Helicobacter spp. pozitivo un negativo
paraugu makroskopiska stavokla izvetejums

Fig. 3. Marcoscopic status of pyloric gland region in the Helicobacter spp. positive
and negative samples

[] Helicobacter spp. pozitivie paraugi/ [l Helicobacter spp. negativie paraugi/
positive samples negative samples

| — normala kunga glotada/ normal gastric mucosa;

Il — kunga glotadas hiperémija/ hyperemia of gastric mucosa;
11 — kunga glotada ar erozijam/ erosions of gastric mucosa,;
IV — kunga glotada ar polipiem/ polips of gastric mucosa.

Konstatgjam, ka pilorisko dziedzeru zona Helicobacter spp. pozitivajos paraugos
daudz vairak izplatitas ir glotadas erozijas un polipi, — attiecigi 20.3% un 29.1%
gadijumos. Savukart Helicobacter spp. negativajos paraugos kunga glotadas erozijas
bija tikai 9.8% gadijumos, bet glotadas polipi — 8.5% gadijumos. Glotadas hiperémija
Helicobacter spp. pozitivajos un negativajos pilorisko dziedzeru zonas paraugos
izplatita salidzino$i vienadi. Pielaujam, ka miisu pétijuma ieklautajiem suniem
makroskopiski konstatétas glotadas erozijas un polipi zinama méra varétu bt
helikobaktériju izraisiti — pirmkart tapéc, ka Sada veida izmainas kunga pilorisko
dziedzeru zona més bitiski vairak novérojam tieSi Helicobacter spp. pozitivajos
paraugos. Otrkart tapéc, ka péc literaturas datiem bigliem glotadas erozijas pilorisko
dziedzeru zona novérotas, eksperimentali sunus inficgjot ar Helicobacter pylori (Ross et
al., 1999). Protams, S§is ir jautajums, kas prasa turpmakus pétijumus, tapat ka
helikobaktgriju saistibu ar polipu veidosanos kunga glotada.

Helikobaktériju lokalizacija un daudzums majas sunu kunga glotada

Helikobaktériju lokalizaciju un daudzumu noteicam kardialo, fundalo un pilorisko
dziedzeru zona pie kunga virsmas epitélija, kunga bedriteés un dzilak glotadas
dziedzeros. Atgadinasim, ka atkariba no helikobaktériju skaita viena mikroskopa redzes
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lauka, to daudzumu nosaciti iedalijam Cetras grupas: helikobakteriju nav, vai to ir maz,
vid€ji daudz, vai art loti daudz.

Kunga Kkardialo dziedzeru zonas glotada izmeklStajos paraugos
helikobaktérijas konstatéjam kunga bedriteés Iidz 170 um dzilumam, un
dziedzerepitelija — Iidz pat 350 um dzilumam. Kardialo dziedzeru zona helikobaktgrijas
64.7% un 65.5% gadijumos bija maza daudzuma, t.i. no vienas Iidz 10 helikobakterijam
viena mikroskopa redzes lauka, attiecigi pie virsmas epitélija un kunga bedrités. Tomér,
neskatoties uz to, ka vairuma gadijumu pie virsmas—bedriSu epitélija helikobaktriju
bija maz, tas konstat&jam ari vidgji liela un pat loti liela daudzuma.

Glotada dzilak kardialajos dziedzeros helikobakterijas parsvara, t.i. 82.7%
gadijumos netika konstatetas, un pavisam nedaudzos kardialo dziedzeru mikroskopa
redzes laukos helikobakt@rijas bija maz, vidgji daudz un loti daudz. Tatad mis pé&tijumi
liecina, ka supiem kunga kardialo dziedzeru zonas glotada helikobaktériju daudzums
visuma ir neliels un tas parsvara lokaliz€jas pie kunga virsmas—bedriSu mukoida
epit€lija vai ta sekréta, bet stipri retak helikobaktérijas atradas dzilak glotada pie
kardialajam dziedzerepitélija Stinam vai kardialo dziedzeru lumena. To, ka
helikobakterijas vairak koncentrétas kardialo dziedzeru zona glotada pie virsmas—
bedriSu epitelija atzim&jusi ar1 citi autori (Geyer et al., 1993; Yamasaki et al., 1998;
Hwang et al., 2002).

Fundalo dziedzeru zonas glotada izmekl&tajos sunu glotadas paraugos tapat
ka kardialo dziedzeru zona helikobaktérijas konstatgjam kunga bedrités lidz 170 um
dzilumam, bet dzilak esoSaja fundalo dziedzeru epitélija — [idz 350 pum dzilumam.
Fundalo dziedzeru zonas glotada, Iidzigi ka majas sunu kardialo dziedzeru zona,
helikobaktérijas galvenokart lokaliz&jas pie virsmas epitélija un kunga bedrites, bet to
daudzums Seit bija lielaks neka kardialo dziedzeru zona. Fundalo dziedzeru zona vidgji
daudz, t.i. 10-50 helikobaktérijas viena mikroskopa redzes lauka, bija 69.0% gadijumos
pie virsmas epitélija, bet 77.5% gadijumos — kunga bedrités. Dzilak glotada fundalajos
dziedzeros 80.0% gadijumos helikobaktériju mikroskopa redzes laukos nebija. Tomér
pargjos 20% redzes laukos helikobaktérijas fundalajos dziedzeros bija maza, vidgji liela
un pat loti liela daudzuma.

Tatad majas sunu kunga glotadas fundalaja dziedzeru zona 69.0-77.5%
gadijumos helikobaktérijas vidéja daudzuma (10-15 baktériju viena mikroskopa redzes
lauka) lokaliz&jas galvenokart pie kunga virsmas—bedriSu epitélija, un apmé&ram 20.0%
gadijumos tas dazada daudzuma bija arT dzilak fundalajos dziedzeros. Jaatgadina, ka
patogeénas helikobaktériju sugas var lokalizeties pat klajStinu intracelularajos kanalinos,
izraisot to bojajumus un kunga glotadas ickaisumu (Geyer et al., 1993; Happonen et al.,
1998; Yamasaki et al., 1998; Diker et al., 2002; Hwang et al., 2002; Joo et al., 2007;
Robic et al., 2007).

Kas attiecas uz kunga pilorisko dziedzeru zonas glotadu, helikobaktérijas
vargja konstatét salidzinos$i dzilak neka tas bija kardialo un fundalo dziedzeru zona —
kunga bedrités helikobakterijas konstatejam Iidz 350 um dzilumam, bet dzilak esosaja
dziedzerepitelija — Iidz pat 760 um dzilumam. Helikobaktériju daudzuma atskiribas
kunga pilorisko dziedzeru zonas glotada suniem paraditas ceturtaja attéla.
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4. att. Helikobaktériju daudzums kunga pilorisko dziedzeru zonas glotada

Fig. 4. Amount of helicobacteria in the gastric mucosa of pyloric gland region

ONav OMaz BVidgjidaudz B[ otidaudz
Absent  Mild Moderate Severe

| — virsmas epitélijs/ superficial epithelium;
Il — kunga bedrites/ gastric pits;
111 — pilorisko dziedzeru epitélijs/ pyloric gland epithelium.

Misu pétjjuma ieklautajiem majas supiem kunga pilorisko dziedzeru zonas
glotada gandriz 50% gadijumos no visiem izmekletajiem mikroskopa redzes laukiem
helikobakteriju nebija. Kas attiecas uz helikobakteriju lokalizaciju pilorisko dziedzeru
zonas glotadas dazadajas struktiiras, miisu petijums paradija, ka helikobakterijas dzilak
glotada, t.i. paSos piloriskajos dziedzeros bija sastopamas daudz biezak neka kardialo un
fundalo dziedzeru zonas dziedzeros, kur helikobaktérijas vairuma gadijumu lokalizgjas
pie glotadas virsmas epitélija un kunga bedrités. Piloriskajos dziedzeros helikobakterijas
maza, vidgji liela un loti liela daudzuma attiecigi bija 13.6%, 20.7% un 18.0%
gadijumos. Jaatzimé ari, ka sunu pilorisko dziedzeru zonas dziedzeros, ka arT kunga
bedrités helikobakterijas vide€ja un loti liela daudzuma vargja konstatét pat nedaudz
biezak neka sada daudzuma tas lokalizgjas pie virsmas epitélija. Tas liecina, ka kunga
pilorisko dziedzeru zonas glotadas dzilakajas dalas suniem helikobakteriju izplatiba ir
lielaka neka ta bija kardialo un fundalo dziedzeru zona.

Kopuma secinajam, ka kardialo un fundalo dziedzeru zona pie glotadas
virsmas epitélija un kunga bedrités helikobaktérijas lokalizgjas biezak un to daudzums ir
lielaks neka $ajas glotadas struktiiras pilorisko dziedzeru zona. Savukart dzilak glotada
pilorisko dziedzeru limena helikobaktériju bija daudz vairak neka kardialajos un
fundalajos dziedzeros.
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Mukoido epiteliocitu un klajsanu skaits majas sunu kunga glotada saistiba ar
helikobaktériju daudzumu taja

Lai atbildétu uz jautajumu, kadas ir (un vai ir) glotadas mukoido epitelioctitu —
ka galveno glotadas aizsargmehanisma nodro$inatajstunu, un klajsinu — ka augsti
specializétu salsskabes producétajsiinu, atbildes reakcijas uz helikobaktérijam kunga
glotada, més pétijam glotadas mukoido epiteliocitu un klajSunu skaitu dazadas kunga
dziedzeru zonas saistiba ar dazadu helikobakteriju daudzumu taja.

Izradijas, ka sunu kunga kardialo dziedzeru zonas glotadas virsmas—bedrisu
epit€lija mukoido epiteliocitu skaits praktiski neatSkiras vietas, kuras helikobaktériju
nebija un vietas ar maz, vid€ji daudz un loti daudz helikobaktérijam (5. attéls).
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5. att. Mukoido epiteliocitu un klaj$unu skaits sunu kunga glotadas kardialo
dziedzeru ,,augseja dala”

Fig. 5. Number of mucoid epitheliocites and parietal cells in the dogs upper part of
cardiac gland region

|| mukoidie epitelioctti/ B klajSunas/
mucoid epitheliocytes parietal cells

I — nav (helikobakt&riju nebija)/ absent;

Il — maz (1-10 helikobaktérijas)/ mild;

111 — vidg&ji daudz (10-50 helikobaktgrijas)/ moderate;
IV — loti daudz (vairak neka 50 helikobaktérijas)/ severe.

Tapat visai Iidzigs bija ar1 kardialo dziedzeru mukoido epiteliocttu un klajstinu
skaits mikroskopa redzes laukos glotadas vietas ar un bez helikobakterijam.
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Tatad misu pétijums paradija, ka majas suniem kunga kardialo dziedzeru zona
helikobakt@rijas neatkarigi no to daudzuma praktiski neradija mukoido epiteliocitu un
klajstinu skaita samazinasanos, kas liecinatu par to bojajumiem. Tapat Saja glotadas
vieta helikobaktérijas neizraisija tadu kunga glotadas aizsargmehanismu pastiprinasanos
ka virsmas—bedriSu epit€lija proliferaciju un mukoida sekréta pastiprinatu izdaliSanos,
uz kadu noradijusi citi autori (\Vorobjova et al., 2005; Haesebrouck et al., 2009).

A1 kunga fundalo dziedzeru zonas glotada lidzigi ka kardialo dziedzeru zona,
virsmas—bedriSu mukoido epiteliocitu skaits ir gandriz vienads vietas ar dazadu
helikobakteriju daudzumu. Lidz ar to secinajam, ka majas sunu fundalo dziedzeru zonas
glotada pat vid€ji liels un loti liels helikobaktériju daudzums pie virsmas—bedriSu
epitelija praktiski neietekm& mukoido epiteliocitu un ta producéta mukoida sekréta
daudzumu.

Attieciba uz klajSiinu skaitu fundalajos dziedzeros, konstatgjam, ka ari to skaits
praktiski nemainas saistiba ar helikoabktériju daudzumu (6. attels).
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6. att. KlajSunu skaits sunu kunga glotadas fundalo dziedzeru ,,augséja dala”

Fig. 6. Number of parietal cells in the dogs ,,upper part” of fundic gland region

I — nav (helikobaktériju nebija)/ absent;

Il — maz (1-10 helikobaktérijas)/ mild;

111 — vidg&ji daudz (10-50 helikobaktgrijas)/ moderate;
IV — loti daudz (vairak neka 50 helikobaktérijas)/ severe.

Lai gan klaj$tinu skaitam fundalajos dziedzeros ir tendence samazinaties
glotadas vietas ar helikobakt@érijam neka vietas bez tam, So Stnu skaita atSkiribas ir
nebiitiskas: vietas bez helikobaktérijam klajsiinas vidéji bija 83 + 9 viena redzes lauka,
bet vietas ar maz, vid€ji daudz un loti daudz helikobaktgriju, tas attiecigi bija 79 + 8,
78+ 8un 76 +8.
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Jauzsver, ka klajStnu skaita samazinasanas novérota patogéno helikobakteriju
infekciju gadijuma, ka pieméram Helicobacter pylori infekcijas gadijuma cilvékiem
(Joo et al., 2007 Haesebrouck et al., 2009.). Masu pétijuma rezultati par klajSunu skaitu
fundalajos dziedzeros saistiba ar helikobakteriju klatbiitni glotada zinama meéra sakrit ar
vairaku autoru datiem, kas atzim&jusi, ka helikobakt&rijas suniem fundalajos dziedzeros
neizmaina klaj$tinu daudzumu, ka arT neizmaina salsskabes producésanu (Simpson et
al., 1999; Neiger, Simpson, 2000).

Pilorisko dziedzeru zonas glotadas reakcija uz helikobaktérijam majas suniem
bija savadaka neka kardialo un fundalo dziedzeru zonas glotada. Pilorisko dziedzeru
zonas glotadas virsmas epitélija un kunga bedriSu mukoido epiteliocitu skaits att€lots
septitaja attela.
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. Mukoido epiteliocitu skaits sunu kunga pilorisko dziedzeru zonas glotadas
virsmas—bedriSu epitélija

Fig. 7. Number of mucoid epitheliocytes in the superficial-pit epithelium of the dogs
stomach’s pyloric gland region

I — nav (helikobakt&riju nebija)/ absent;

Il —maz (1-10 helikobaktérijas)/ mild;

111 — vidg&ji daudz (10-50 helikobaktgrijas)/ moderate;
IV — loti daudz (vairak neka 50 helikobaktérijas)/ severe.

Konstatgjam, ka virsmas-bedrisu mukoido epiteliocitu skaits butiski
palielinajas glotadas vietas ar vid&ji daudz un loti daudz helikobaktérijam. Paraugos,
kuros helikobaktériju nebija, mukoido epiteliocitu vid€jais skaits bija 190 + 21 Stnas
viena mikroskopa redzes lauka, bet vietas ar vidéji daudz un loti daudz helikobakterijam
tas attiecigi bija 209 £ 24 un 212 + 23 Siinas viena redzes lauka. Jauzsver, ka
histologiskajos preparatos bija redzams arT liels mukoido epiteliocitu izdalita mukoida
sekréta daudzums.

Tatad varam secinat, ka pilorisko dziedzeru zona vid€ji daudz un loti daudz
helikobaktérijas izraisa virsmas—bedrisu mukoido epiteliocitu proliferaciju un mukoida
sekréta pastiprinatu produc€sanu, kas liecina par glotadas aizsargreakciju. Tada ta
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novérota ari kunga pilorisko dziedzeru zona patogéno helikobaktériju Helicibacter
pylori infekcijas gadijuma cilvékiem un eksperimentali infictiem laboratorijas
dzivniekiem (Peteroson et al, 2001; Vorobjova et al., 2005; Haesebrouck et al., 2009).

Pilorisko dziedzerSiinu daudzums pilorisko dziedzeru ,,aus¢ja dala” glotada ar
dazadu helikobaktériju daudzumu atspogulots astotaja attela.
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8. att. Mukoido pilorisko dziedzerSiinu skaits sunu kunga glotadas pilorisko
dziedzeru ,,augseja dala”

Fig. 8. Number of mucoid pyloric glandulocytes in the upper part of the dogs
stomach’s pyloric glands

I — nav (helikobaktériju nebija)/ absent;

Il — maz (1-10 helikobakterijas)/ mild;

1 — vidgji daudz (10-50 helikobakterijas)/ moderate;
IV — loti daudz (vairak neka 50 helikobaktérijas)/ severe.

Misu pétijums paradija, ka, palielinoties helikobaktériju daudzumam glotada
lidz vid&ji daudz un loti daudz, mukoido epiteliocitu daudzums piloriskajos dziedzeros
samazinajas. Vietas, kur nebija helikobakteriju, vidgjais pilorisko dziedzeru mukoido
epiteliocitu skaits bija 145 + 21 Stnas viena mikroskopa redzes lauka, vietas ar maz
helikobaktérijam tas bija 140 + 13 Stnas, bet vietas ar vidgji daudz un loti daudz
helikobakt@rijam pilorisko dziedzerStinu skaits samazinajas lidz 124 + 14 un 120 + 13
Stinam viena mikroskopa redzes lauka. Tas var€tu bt saistits ar to, ka helikobakteriju
ietekmé rodas pilorisko dziedzeru $tnu bojajumi, pieméram, degeneracija, lidz pat
glotadas atrofijai (Hermanns et al., 1994; Neiger, Simpson, 2000).

Kopuma secingjam, ka helikobaktérijas pilorisko dziedzeru zona bitiski
izmaina mukoido epiteliocitu skaitu virsmas—bedriSu epitélija un piloriskajos
dziedzeros. Turklat pilorisko dziedzeru zonas glotadas vietas ar videji daudz un loti
daudz helikobakterijam mukoido epiteliocitu skaita izmainam bija novérojama zinama
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apgriezta proporcionalitate — virsmas—bedriSu epiteliocitu skaits pieauga, bet pilorisko
dziedzerSunu skaits tiesi pret€ji — samazinajas.

Limfocitu un plazmocitu daudzums majas sunu kunga glotada un to saistiba ar
helikobaktériju daudzumu

Lai analizétu kunga glotadas reakciju uz tur esoSajam helikobaktérijam,
noveértejam limfocttu un plazmocitu daudzumu kardialo, fundalo un pilorisko dziedzeru
zona paraugos bez helikobaktérijam un Helicobacter spp. pozitivajos paraugos. Lidzigi
ka novertgjot helikobaktériju daudzumu kunga glotada, ari limfocitu skaitu viena
mikroskopa redzes lauka, iedalijam cetras grupas: limfocitu nav, vai to bija maz, vidgji
daudz un daudz.

Izradijas, ka miisu pétijuma ieklautajiem supiem kunga kardialo dziedzeru
zona gan glotadas saistaudos zem virsmas epitélija un starp kunga bedritém, gan dzilak
starp dziedzeriem vietds ar helikobaktérijam un vietas bez tam parsvara limfocitus
nekonstatgjam. Limfocitu daudzums palielingjas tikai vietas ar vid€ji daudz un loti
daudz helikobakt&rijam, ja salidzina to ar glotadas vietam, kur helikobaktériju nebija
vispar vai to bija maz. Vietas, kuras bija vid€ji daudz vai loti daudz helikobaktgrijas,
limfocttu daudzums visbiezak tomér bija neliels — 1-15 limfocTtu viena mikroskopa
redzes lauka.

Secinajam, ka majas sunu kunga kardialo dziedzeru zonas glotada mazs
helikobakteriju daudzums neizraisa butisku limfocitu daudzuma palielinaSanos glotadas
saistaudos, bet helikobakterijas videji liela vai liela daudzuma parsvara rada nelielu
limfocitu infiltraciju.

Sunu kunga fundalo dziedzeru zona glotadas ,,aug$gja dala” un dzilak
saistaudos starp fundalajiem dziedzeriem, mikroskopa redzes lauku daudzums ar
limfocitiem bija vairak neka to konstat€§jam kardialo dziedzeru zona. Glotadas
saistaudos zem virsmas epitélija un starp kunga bedritém paraugos ar maz, vidéji daudz
un loti daudz helikobakterijam limfocitu skaitam bija tendence palielinaties no maz lidz
vid€ji daudz un daudz. Bet glotadas dzilakaja dala saistaudos starp fundalajiem
dziedzeriem limfocitu daudzuma sadalijjuma atSkiribas kunga glotadas Helicobacter
Spp. pozitivajos un negativajos paraugos nebija butiskas.

Kopuma konstatéjam, ka helikobaktériju klatbiitne fundalo dziedzeru zonas
glotada palielina limfocttu infiltraciju glotadas ,,augs$€jas dalas” saistaudos, t.i. zem
virsmas epitélija un starp kunga bedritém, kas liecina par zinamu glotadas
aizsargreakciju. Attieciba uz glotadas dzilako dalu — saistaudos starp dziedzeriem, miisu
petijuma rezultati neliecinaja par izteiktaku limfocttu infiltraciju ka atbildes reakciju uz
helikobakteriju klatbiitni. Tomér, nemot véra, ka fundalajos dziedzeros klaj$iinu skaitam
bija neliela tendence samazinaties vietas ar lielaku helikobaktériju daudzumu, tas varétu
liecinat, ka fundalajos dziedzeros esosam helikobaktérijam ir tendence radit dziedzeru
klajstinu skaita izmainas bez izteiktas limfocitu infiltracijas saistaudos starp
dziedzeriem. Sadu fundalo dziedzeru zonas glotadas reakciju uz helikobaktérijam
atzim@&jusi ar citi autori (Happonen et al., 1998; Kanou et al., 2005; De Bock et al.,
2006).

Limfocitu daudzumu sunu kunga glotadas pilorisko dziedzeru zonas saistaudos
zem virsmas—bedrisu epitélija Helicobacter spp. negativajos un pozitivajos paraugos ar
dazadu helikobaktériju daudzumu atspogulots devitaja attéla.
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9. att. Redzes lauki (%) ar dazadu limfocitu daudzumu pilorisko dziedzeru zonas
glotadas ,,augséjas dalas” saistaudos

Fig. 9. Visual fields (%) with different amount of lymphocytes in connective tissue of
the ,,upper part” of the pyloric gland region

ONav limfocttu ~ OMazlimfocttu B Vidgjidaudz limfocitu B Daudz limfocttu
Absent Mild Moderate Severe

| — vietas bez helikobaktérijam/no helicobacteria;

Il — vietas ar maz (1-10) helikobakt&rijam/mild amount of helicobacteria;

11 — vietas ar vidgji daudz (10-50) helikobakt&rijam/moderate amount of helicobacetria;
IV — vietas ar loti daudz (> 50) helikobaktérijam/severe amount of helicobacteria.

Redzam, ka limfocitu daudzums pilorisko dziedzeru zonas glotadas saistaudos
»augseja dala” vietas bez helikobakterijam bija izteikti mazaks, salidzinot ar glotadas
vietam, kur helikobaktériju bija maz, vidéji daudz un loti daudz. Izradijas, ka
palielinoties helikobaktériju daudzumam pilorisko dziedzeru zonas glotada, palielinajas
arT limfocitu infiltracija no maz lidz vid&ji daudz un pat daudz limfocitu. Pilorisko
dziedzeru zonas glotadas aug$éjas dalas saistaudos mikroskopa redzes lauki, kuros
nebija limfociti, visvairak konstatéti paraugos bez helikobaktérijam — 82.5% gadijumos.
Savukart glotadas vietas ar mazu, vidgji lielu un loti lielu helikobakteriju daudzumu,
redzes lauki bez limfocitiem bija butiski mazak — attiecigi 54.2% gadijumos ar maz
helikobakterijam — 16.2% gadijumos ar vidgji daudz helikobaktérijam un 21.9%
gadijumos ar loti daudz helikobaktérijam (p<0.05).

Kas attiecas uz limfocitu daudzumu pilorisko dziedzeru zonas glotadas dzilakaja
dala — saistaudos starp piloriskajiem dziedzeriem glotadas vietas bez helikobaktérijam
un vietas ar maz, videji daudz un Joti daudz helikobakterijam, tas atspogulots 10. attgla.
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10. att. Redzes lauki (%) ar dazadu limfocitu daudzumu pilorisko dziedzeru zonas
glotadas saistaudos starp dziedzeriem

Fig. 10. Visual fields (%) with different amount of lymphocytes in connective tissue of
the ,,upper part” of the pyloric gland region

ONav limfocttu ~ OMazlimfocttu B Vidgjidaudz limfocitu B Daudz limfocttu
Absent Mild Moderate Severe

| — vietas bez helikobaktérijam/no helicobacteria;

Il — vietas ar maz (1-10) helikobakt&rijam/mild amount of helicobacteria;

11 — vietas ar vidgji daudz (10-50) helikobakt&rijam/moderate amount of helicobacetria;
IV — vietas ar loti daudz (> 50) helikobaktérijam/severe amount of helicobacteria.

Redzam, ka pilorisko dziedzeru zonas glotadas dzilakaja dala saistaudos starp
piloriskajiem dziedzeriem vietas bez helikobaktérijam, ka ar1 vietas, kur helikobakteriju
bija maz, limfocitu daudzums bija butiski mazaks neka tas bija glotada ar vid€ji daudz
un loti daudz helikobaktérijam. Pilorisko dziedzeru zonas glotadas dzilakas dalas
saistaudos starp dziedzeriem vietdas bez helikobaktérijam un vietas ar mazu
helikobakteriju daudzumu parsvara — attiecigi 83.7% un 81.6% gadijumos limfociti
netika konstatéti. Savukart glotadas paraugos ar vid€ji daudz un loti daudz
helikobakterijam limfocitus nekonstatgja tikai attiecigi 8.3% un 22.6% gadijumos.

Tatad pilorisko dziedzeru =zonas glotada meés konstatgjam zinamu
likumsakaribu — palielinoties helikobaktériju daudzumam, glotada izteikti palielinas
limfocitu infiltracija saistaudos zem virsmas—bedriSu epitélija un starp dziedzeriem.
Turklat, palielinoties helikobaktériju daudzumam piloriskajos dziedzeros lidz vidgji
daudz un loti daudz, samazinajas dziedzeru mukoido epiteliocitu skaits. Tatad, jo vairak
helikobakteriju, jo izteiktaks pilorisko dziedzeru Siinu zudums ar palielinatu limfocitu
infiltraciju. Daudzi autori akcent€jusi, ka vairakas helikobakteriju sugas, pieméram,
Helicobacter heilmmanii suniem, lidzigi ka Helicobacter pylori cilvékiem, galvenokart
lokaliz&jas kunga pilorisko dziedzeru zona gan pie virsmas—bedrisu epitélija, gan dzilak
dziedzeros un rada tur tadas morfologiskas parmainas ka glotadas dziedzerepitélijstinu
degeneraciju, dziedzeru atrofiju un iekaisuma $tnu infiltraciju (Hermanns et al., 1995;
Happonen et al., 1998; Peterson et al., 2001; Sapierzynski et al., 2003; Haesebrouck et
al., 2009).
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Analizgjot limfocitu daudzuma atSkiribas Helicobacter spp. pozitivajos un
negativajos sunu kunga glotadas paraugos, jautajums radas par intraepitelialo limfocitu
un par plazmocitu daudzuma izmainam saistiba ar helikobaktérijam kunga glotada.
Intraepitelialo limfocttu un plazmocitu skaits sunu kunga glotadas paraugos ar atskirigu
helikobakteriju daudzumu paradits otraja tabula.

2. tabula/ Table 2

Intraepitelialo limfocitu un plazmocitu skaits kunga glotada ar dazadu
helikobakteriju daudzumu

Number of the intraepithelial lymphocytes and plasmocytes of the gastric mucosa

with different amount of helicobacteria

Kunga Helikobakteriju Intraepitelialo Plazmocitu vidgjais
glotadas daudzums/ limfocitu vid€jais | skaits redzes lauka
dziedzeru skaits redzes lauka + standar/
zona/ amount Of_ + standartnovirze/

helicobacteria average number of
Gastric average number of plasmocytes in
gland lymphocytes in visual field = SD
region visual field = SD
Kardialo Nav/ absent 13+8 8+6
dziedzeru i
Cardiac Vidgji daudz/ moderate 14 £ 6 9+5
gland .
region Loti daudz/ severe 14+9 10+5
Fundalo Nav/ absent 14 +£7 8+5
dziedzeru i
zona/ Maz/ mild 12+9 6+5
Fundic Vidgji daudz/ moderate 14+ 6 6+7
gland .
region Loti daudz/ severe 15+9 8+5
Pilorisko Nav/ absent 8+6 8+5
dziedzeru i
zona/ Maz/ mild 17+ 7* 7+2*
Pyloric Vidgji daudz/ moderate 23+ 7* 9+ 4*
gland -
region Loti daudz/ severe 27 £ 5* 17 £ 5*

*- atskiriba ir butiska (p<0.05), salidzinot ar rezultatiem vietas bez helikobakt&rijam/
changes are statisticaly significant (p<0.05) compare to helicobacteria absent places.
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Kardialo dziedzeru zona gan intraepitelialo limfocitu, gan plazmocitu skaitam
bija tendence nedaudz palielinaties pie liclaka helikobaktériju daudzuma glotada, toméer
§1 palielinasanas nebija satisktiski bitiska (p>0.05).

Fundalo dziedzeru zona intraepitelialo limfocitu un plazmocitu skaits ar batiski
neatskiras paraugos ar helikobakterijam un glotadas paraugos bez tam (p>0.05).

Izteiktakas atSkiribas intraepitelialo limfocitu un plazmocitu daudzuma glotada
ar dazadu helikobaktériju daudzumu konstatéjam kunga pilorisko dziedzeru zona
(sk. 2. tabulu): glotada bez helikobaktérijam bija 8 & 6 intraepitelialo limfocitu un 8 £ 5
plazmocitu viena mikroskopa redzes lauka, bet paraugos ar mazu, vid&ji lielu un loti
lielu helikobaktériju daudzumu $o $tnu skaits batiski palielinas (p<0.05). Intraepitelialo
limfocitu skaits glotada ar maz, vidgji daudz un loti daudz helikobakterijam attiecigi
palielinajas Iidz 17 + 7, 23 £ 7 un 27 £ 5 $tnam viena redzes lauka, bet plazmocitu
daudzums paraugos ar maz, vidgji daudz un loti daudz helikobakteriju palielnajas
attiecigi Iidz 7+ 2, 9 £ 4 un 17 £ 5 Siinam viena redzes lauka.

Tatad, lidzigi ka limfocitu daudzums pilorisko dziedzeru zonas glotadas
»augsejas” un ,,dzilakas dalas” saistaudos ari intraepitelialo limfocttu skaits un
plazmocitu skaits Seit palielinajas lidz ar lielaku helikobaktériju daudzumu glotada. Tas
liecina par pilorisko dziedzeru zonas reakciju uz helikobakteriju klatbatni.

Kopuma varam secinat, ka pilorisko dziedzeru =zonas glotada wuz
helikobaktérijam reag€jusi ar zinamu imunologisku atbildes reakciju, kura iesaistiti
limfociti un plazmociti. Turklat lielaks helikobaktériju daudzums pilorisko dziedzeru
zonas glotada saistits ar mukoido epiteliocitu skaita palielinaSanos virsmas—bedriSu
epitelija, kas ar1 liecina par glotadas zinamu aizsargreakciju. Savukart miisu noverota
pilorisko dziedzeru mukoido epiteliocitu skaita samazinasanas helikobaktériju klatbttné
saistaudos starp dziedzeriem (Happonen et al., 1998; Rossi et al., 1999; Peterson et al.,
2001; Sapierzynski et al., 2003; Haesebrouck et al., 2009).

Nobeiguma jauzsver, ka helikobaktérijas majas suniem lokaliz&jas gan kunga
kardialo un fundalo dziedzeru zona, gan ar1 pilorisko dziedzeru zona. Ja kardialo un
fundalo dziedzeru zona misu pétijuma izmantotajiem majas suniem helikobaktérijas
visuma neizraisija kadas raksturigas un bitiskas glotadas morfologiskas izmainas, tad
kunga pilorisko dziedzeru zona aina bija citada.

Neskatoties uz to, ka sunu kunga pilorisko dziedzeru zona helikobaktgrijas bija
izplatitas gandriz uz pusi mazak neka kardialo un fundalo dziedzeru zona, to izraisitas
glotadas morfologiskas izmainas bija butiskas — gan makroskopiskas, gan
mikroskopiskas. Helikobakteriju izraisitas glotadas izmainas piloriskaja dziedzeru zona
zinama meéra bija saistitas ar helikobakteriju daudzumu un lokalizaciju glotada. Lielaks
helikobakteriju daudzums pie virsmas—bedriSu epitélija un dzilak glotada piloriskajos
dziedzeros izraisija zinamu mukoido epiteliocitu proliferaciju un mukoida sekréta
pastiprinatu producéSanu, ka ar1 palielinatu limfocitu un plazmocitu daudzumu glotadas
saistaudos, kas liecina par glotadas aizsargreakciju.

Jautajums par helikobakt@rijam supiem, to dazadu sugu izplatibu dzivniekiem
Latvija un to saistibu ar kunga patologijam palick aktuals un prasa turpmakus
petijumus.
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1.

SECINAJUMI

Jenotsuniem un majas supiem kupga glotadas virsmas noberzumu citologija ir
jutigaka kunga Helicobacter spp. noteikSanas metode, salidzinot ar ureazes testu
un glotadas histologisko izmeklesanu.

. Helikobaktériju izplatiba kunga kardialo un fundalo dziedzeru zona majas supiem

ir bitiski lielaka neka ta ir pilorisko dziedzeru zonas glotada, bet jenotsuniem
helikobakt@riju izplatiba kunga dazadajas dziedzeru zonas biitiski neatskiras.

. Suniem kardialo un fundalo dziedzeru zona parsvara raksturigs mazs un vidgjs

helikobakteriju daudzums, kas lokalizgjas galvenokart pie virsmas—bedriSu
mukoida epit€lija, bet pilorisko dziedzeru zona ievérojams helikobakteriju
daudzums konstatéts ar1 dzilak piloriskajos dziedzeros, tapat ka Saja dziedzeru
zona makroskopiski butiski vairak konstatetas kunga glotadas erozijas un polipi.

. Sunu kupga pilorisko dziedzeru zonas glotada ar vid&ji un Joti daudz

helikobaktérijam virsmas—bedriSu epitélija mukoido epiteliocitu skaits un to
sekrécija butiski palielinas, vienlaicigi samazinoties mukoido epiteliocitu skaitam
piloriskajos dziedzeros.

. Kardialo un fundalo dziedzeru zona mukoido epiteliocttu skaits paraugos ar dazadu

helikobaktériju daudzumu neatkiras, tapat ka klajsinu skaits fundalajos
dziedzeros, bet vietas, kur helikobaktériju ir vairak, klajstnu skaitam ir tendence
samazinaties.

. Kunga kardialo un fundalo dziedzeru zona glotadas saistaudos zem virsmas

epitélija un starp kunga bedritém, ka ari saistaudos starp dziedzeriem limfocitu
skaitam ir tendence palielinaties, pieaugot helikobaktériju daudzumam.

. Pilorisko dziedzeru zona glotada ar vidgji daudz un loti daudz helikobaktérijam

limfocitu daudzums saistaudos ir batiski lielaks neka glotada bez helikobaktérijam.
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IETEIKUMI PRAKSEI

1. Helikobaktériju noteikSanai veterinarmedicina iesakama kunga glotadas biopsiju
paraugu histologiska izmekl&Sana, jo ta ir pietickami preciza un ar tas palidzibu
var novertét ari glotas morfologiskas izmainas.

2. Ja nepiecieSams novertét tikai helikobaktériju klatbatni kunga glotada,
pieméram, lai kontrolétu izmantoto medikamentu iedarbibu, ka atru un
vienkarSu helikobakteriju diagnostic€Sanas metodi var lietot ureazes testu.

3. Supiem ar gremosSanas aparata slimibu kliniskdm pazim&€m iesakams noteikt
helikobakteriju klatbtitni un lokalizaciju kunga glotadas biopsiju paraugos, ka ar
novertét glotadas morfologiskas izmainas glotadas histologiskajos preparatos.
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INTRODUCTION

Topicality of the research

Helicobacteria are present in both human and animal gastrointestinal tract. Many
of them are considered pathogenic what can induce different pathologies of the
stomach, intestines and liver, the most common are gastric ulcer, gastroenteritis,
hepatitis and even tumors. However other Helicobacter spp. bacteria are considered as
normal microflora of the intestines (Otto et al., 1994; Eaton et al., 1996).

Since Helicobacter pylori was isolated for the first time in 1984 from humans
who have been sufferening from gastric ulcer and gastritis (Marshall, Warren, 1984),
question about human and animal helicobacteria is still actual, it has been widly
researched, especially because it has been proved that helicobacteria are related with
different pathologies of the digestive apparatus. Furthermore it has to be taken into
consideration that helicobacteria are widly spread and that people could potentially get
infected from animals, int.al. from their pets.

It has been prooved that helicobacteria in the stomach of dogs are present very
often. Literature data about role of helicobacteria in the genesis of animal gasric
pathologies is quite contradictious. Some authors consider that such gastric mucosal
pathological changes as gastritis, erosions or ulcers are not related with presence of
helicobacteria in the mucosa of stomach (Happonen et al., 1998; Hwang et al., 2002),
however others observed marked infiltration of the neitrophyls, lymphocytes and
plasmocytes in the gastric mucosa as well as other changes in the gastric mucosa if there
are helicobacteria (Eaton et al., 1996; Yamasaki et al., 1998).

Various diagnostic methods are used to detect helicobacteria in the digestive
tract. Invasive methods are urease test, brush cytology, histological examination,
electronmicroscopy, cultivation of helicobacteria on the special culture medium, DNA
isolation from the gastric samples and futher their detection with the polimerase chane
reaction (PCR). Noninvasive methods are serology, urease breath test and detection of
the Helicobacteria pylori antigen in the fecal samples (Happonen et al., 1996; Neiger,
Simpson, 2000; Granstrom et al., 2008). It is important to determine which of the
diagnostic methods are most sensitive and usefull for detection of the Helicobacter spp.
bacteria in dogs and which would be recommended in veterinary practice.

There no many investigations about prevalence of helicobacteria in the gastric
mucos of dogs, their amount in the different gastric gland regions and influence of the
helicobacteria to glandular epithelium of gastric mucosa. In Latvia such research has not
been done yet. However in the veterinary medicine question about helicobacteria effect
on the morphofunctional changes in the dog gastric mucosa is actual.

Therefore the aim of the research was to investigate helicobacteria in the
gastric mucosa of racoons dogs and domestic dogs and to establish morphological status
of gastric mucosa related to the helicobacteria.

31



Objectives of the research

Detect helicobacteria in the cardiac, fundic and pyloric gland region of gastric
mucosa with different diagnostic methods and compare their sensitivity and
advantiges in the veterinary practice.

Evaluate macroscopic changes in the different gland regions of gastric mucosa
in the helicobacteria positive and negative samples.

Find out amount of helicobacteria in the superficial epithelium, gastric pits and
gastric glands of gastric mucosa.

Evaluate amount of mucoid epitheliocytes, parietal cells, lymphocytes and
plasmocytes of the gastric mucosa related to the location and amount of the
heliocobacteria in the gastric mucosa.

Scientific novelty of the research

For the firt time in Latvia helicobacteria are investigate in the gastric mucosa of
the domestic dogs related with morphological status of the gastric mucosa.

There are obtained new data about location of helicobacteria and their amount in
the cardiac, fundic and pyloric gland region of the gastric mucosa of domestic
dogs and effect of helicobacteria on the morhological changes of mucosa.

Approbation of the results of research

Research results were approbated at the following international scientific conferences:

1.

28th Meeting of the European Society of Veterinary Pathology and European
College of Veterinary Pathologists. Serbia, Belgrade, 8-11 September 2010.
Gastric helicobacters and mucosal histology of the pyloric gland region in
domestic dogs.

15th International Scientific conference “Research for rural development”.
Latvia, Jelgava, 20-22 May 2009. Helicobacters and morphological changes in
the gastric mucosa of domestic dogs.

LUA FVM International Scientific conference “Animals. Health. Food
hygiene”. Latvia, Jelgava, 14 November 2008. Helicobacteria in the gastric
mucosa of domestic dogs (Canis familiaris).

14th International Scientific conference "Research for rural development".
Latvia, Jelgava, Jelgava, 21-23 May 2008. Location of helicobacters in the
gastric mucosa of domestic dogs (Canis familiaris).

LUA FVM International Scientific conference “Animals. Health. Food
hygiene”. Latvia, Jelgava, 10 November 2006. Prevalence of gastric
Helicobacter spp. in the feral raccoon dogs in Republic of Korea, Chonbuk
province.

The 2nd Asian Society of Veterinary Pathology Symposium & 2005 Annular
Meeting of the Korean Society of Veterinary Pathology. South Korea, Seoul, 3-4
November 2005. Detection of gastric Helicobacter organisms in feral raccoons
(Nyctereutes Procyonoides).
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Volume of the work: the doctoral thesis consists of: 137 pages, annotation, an
introduction, rewiev of literature, methodology, research results, discussion,
conclusions, recommendations for practice, literature references and supplement.

MATERIALS AND METHODS

The doctoral thesis was carried out in two stages. The first stage was completed
at at the Pathology laboratory of the Faculty of Veterinary Medicine, Chonbuk National
University, South Korea from September 2005 to June 2006, but the second stage — at
the Preclinical institute of the Faculty of Veterinary Medicine, Latvia University of
Agriculture from September 2006 to December 2009.

Research scheme

In the first stage of research at the Faculty of Veterinary Medicine at the Chonbuk
National University in Chonbuk Province in South Korea the research material was taken from
eight raccoon dogs of different age and sex. The cause of death of these animals was mainly
trauma.

Mucosal samples in all cases were taken strictly from different parts of the stomach:
four from the cardiac gland region, eight from the fundic gland region, five from pyloric gland
region as well as one sample from the esophagus at entrance into the stomach and one sample
from the duodenum at the pyloric sphincter. Thus in the first part of research there were
obtained 19 samples from each raccoon dog summing up to 152 samples of the analyzed
mucosa. The results of the analysis were generally used to compare different diagnostic methods
for helicobacteria.

In the second stage of research material was obtained at the Faculty of Veterinary
Medicine, at the Latvian University of Agriculture. Samples were collected from 30 domestic
dogs of different age and sex right away after euthanasia (with a permission of the owner).

Similar as in the racoon dogs samples were collected from four strict regions of the
stomach: four from the cardiac gland region, eight from the fundic gland region and five from
the pyloric gland region (Fig.1).

Thus in the second stage of research 17 samples were taken from each animal,
totaling to 510 samples of the mucosa. In domestic dogs samples from the the
esophagus at entrance into stomach and from the duodenum at the pyloric sphincter
were not taken because the goal of the resaerch was to evaluate the morphological status
of only the three gastric regions in both Helicobacter spp. positive and negative
samples. The results from histology were used to determine the location, amount of
bacteria as well as the morphological state of the gastric mucosa.

Firstly, the macromorphological state of all the regions of the stomach was
evaluated. Macromorphological changes were formed into four distinct groups:
1) gastric mucosa without macromorphological changes; 2) gastic mucosa with signs of
hyperemia; 3) gastric mucosa with erosions that are noticeable macroscopically;
4) gastric mucosa with polyps.

For detection of raccoon dog’s gastric mucosal helicobacteria three diagnostic
methods were used: urease test, brush cytology and histological examination and the
results were compared. Same diagnostic methods were used also for detection of
helicobacteria in domestic dogs to compare their sensitivity at the same time also
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evaluating the macromorphological and micromorphological state that is count of the
mucoid epitheliocytes, parietal cells, lymphocytes and plasmocytes.

Urease test

The urease test was always performed no later than 2 hours after the animal’s
death. To perform this test the mucosa samples were taken by using scissors, samples
were then put into special containers to which 1ml of 10% destilled urea solution
containing a fenolred indicator were added (pH 6.3) with a microdropper. If there was a
change in color from yellow to red the sample was considered Helicobacter spp.
positive.

Brush cytology of gastric mucosa

Brush cytology of gastric mucosa was taken with sterile cotton tips by simply
swabbing the surface of the mucosa. The obtained substance was smeared onto a glass
slide, fixated, and then stained using a so called Diff-Quik staining method. The sample
was then viewed under a microscope at 1000x magnification in oil immersion.

Histological examination

For the histological examination collected samples were primed for analysis
using the classical preparation methods (Pearse, 1960; Carson, 1997). In the first stage
of research for dehydration and embedding of the raccoon dogs gastric mucosal samples
there was used autoprocessor Shandon (USA) Citadel 69810040 tissue. In the second
stage of research gastric mucosal samples of domestic dogs were prepared by
autoprocessor Tissue-Tek Il (NL). Then for sectioning paraffin blocks into 4 um slides
there was used microtome SLEE Mainz Cut. The Diff-Quik staining method was used to
detect helicobacteria, but for evaluation of the morphological state of the gastric mucosa
staining was done with hematoxylin and eosine (H&E). Then histological samples were
viewed under different magnification using an optical microscope (Leica DM5000B).

In each histological sample 10 visual fields were evaluated for helicobacteria
location — their amount in the surface epithelium, in gastric pits as well as deeper into
the mucosa at glandulocytes (Hermanns et al., 1995; Happonen et al., 1996; Vorobjova
et al., 2005). In each mucosal histological sample of the gastric cardiac, fundic and
pyloric gland region amount of helicobacteria were formed into four groups (Happonen
etal., 1998; Neiger et al., 1998):

no helicobacteria in a visual field— absent;

1-10 helicobacteria in one visual field — mild;

10-50 helicobacteria in one visual field — modetare;

more then 50 helicobacteria in one microscope visual field — severe.

To evaluate the morphological state of the surface and inner gastric mucosa the
amount of mucoid epitheliocytes, parietal cells, lymphocytes and plasmocytes were
assessed in one microscope visual field, that is 215000 pm? (0.215 mm?). Overall in one
sample there were summing up to 10 microscope visual fiels of the “surface part” of the
mucosa — gastric superficial—pit epithelium as well as in the inner glandular epithelium.
Hence in domestic dogs there were analysed 120 samples of the gastric cardiac gland
region and their 1200 microscope visual fields, 240 samples of the fundic region and
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their 2400 microscope visual fields and 150 samples of the pyloric gland region and
their 1500 microscope visual fields.

The depth of the gastric mucosa as well as the size of the visual fields was
determined using a measuring-analytic programme Image-Pro Plus. The depth of the
mucosa was measured only in slides, in which the gastric mucosa was complete that is
from surface epithelium to lamina muscularis mucosae.

The amount of mucoid epitheliocytes was analysed by calculating an average
number + standartderivation of these cells in gastric pits that is in the “surface part”
until 550 um in depth in the mucosa of the cardiac and the pyloric region as well as in
the glandular epithelium until 1000 um in depth. Parietal cell quantity was also
determined by calculating an average number + standartderivation of these cells in the
“surface part” of the cardiac and fundic region until 450 um in depth in the mucosa and
deeper in the glandular part until 850 pm in depth (Shao et al., 2000; Fukui et al., 2003;
Kakehasi et al., 2007).

Plasmocyte and intraepithelial lymphocyte quantity was evaluated by calculating
the average number of cells + standartderivation in one visual field. According to
literature data (Neiger et al., 1998; Ferrero et al.; 2008), lymphocyte count in one
microscope visual field in the “surface part” of the gastric mucosa and in between
glandulocytes the following groups were developed:

no lymphocytes — absent;

1-15 lymphocytes in one visual field — mild;

15-50 lymphocytes in one visual field — moderate;
more then 50 lymphocytes in one visual field — severe.

Statistical processing of data

Cochrans Q test which is usually appliyed for comparing various sample groups
and the processing of dichotomic scale data was used to compare the results of various
methods that were utelised for detection of helicobacteria. The result of research is a
quantitive indication which can be identified as — the tested mucosa (sample) is
Helicobacter spp. positive or Helicobacter spp. negative, and that is why this can be
connected to the dichotomic scale (Arhipova, Balina, 2003).

The spread of helicobacteria in the different parts of the gastric mucosa: cardiac,
fundic and pyloric gland region was analyzed by applying the y? criteria as a statistic
independency test to compare the different sample groups. It is shown that the 2 criteria
as an independency test can be utelised to determine the significance of effect of a
factor’s quantitative changes (Arhipova, Balina, 2003). In this case the factor is a
specific glandular region of the gastric mucosa and the quantitative indicator is — if
helicobacteria is present (positive) or not (negative). The results of the test made it
possible to say if there is a relation between a certain glandular region and the amount
of helicobacteria in it. Following it also allowed comparing and contrasting between
positive and negative samples and linking those with the macroscopic changes in the
gastric mucosa (Arhipova, Balina, 2003).

The Mann-Whitney U test was used for the analysis of two non connected
sample group comparisons as also for the ordinal scale data formation that is for the
analysis of location and amount of helicobacteria in the different regions of the stomach

35



(cardiac, fundic and pyloric gland regions) and the connection with the morphological
changes in the gastric mucosa that are seen in histological samples (Paura, Arhipova,
2002).

The mucoid epitheliocyte and parietal cell quantity in the mucosa was analyzed
using Student t-test for the comparison of 2 sample groups (Paura, Arhipova, 2002).
Depending on the number of lymphocytes in one visual field to compare the two
different sample groups (similarly as for the evaluation of the number of helicobacteria)
the Mann-Whitney U test was used.

The mathematical analysis of data and the formation of diagrams were produced
using MS Excel and SPSS 11.5 program (Arhipova, Balina, 2003).

RESULTS AND DISCUSSION

In this research the first and foremost was to detect helicobacteria in the gastric
mucosa of raccoon and domestic dogs using different diagnostic methods to compare
their sensitivity and to determine which of these methods is most precise and
convenient. Urease test, brush cytology and histological examination was applied in
both the first stage with raccoon dogs (Nyctereutes procyonoides) and the second stage
of research with domestic dogs (Canis familiaris) to identify helicobacteria.

Helicobacteria in the gastric mucosa of raccoon dogs detected by different
diagnostic methods

In raccoon dogs helicobacteria were present in the gastric mucosal samples,
mucosal sapmples of the esophagus and duodenum. All in all the most sensitive and
precise method for detection of helicobacteria was brush cytology with the help of
which the Helicobacter spp. positive results were in 96.7% of all mucosal samples from
the esophagus, stomach and the duodenum. When tested histologically helicobacteria
was identified in 82.9% of samples, but the urease test after 60 minutes showed positive
only as 73.0% of samples. In conclusion surface brush cytology is best suited for
identification of helicobacteria, it’s easy to do, it is cheap, and this method does not
need any special equipment. Another benefit of this type of testing is that helicobacteria
can be identified even when they are only few. Other authors have also stated that
surface brush cytology is the most versatile method (Happonen et al., 1996; Libera et
al., 1996, Leib, Duncan, 2005). It has to be taken in consideration when using this
method those samples must be collected using sterile cotton tips to avoid any
contamination and falsely positive results.

As for histological examination for helicobacteria it proved to be sensitive enough
as well as it provides the knowledge of exact location of helicobacteria in the gastric
mucosa. If stained with haematoxilin and eosin helicobacteria can be missed while
examining a sample, so if there are few helicobacteria its best to use the Diff-Quik
staining method as suggested by many authors (Potvin, 1994; Happonen et al., 1996;
Megroud, 1996a; El-Zimaity et al., 1998).

Over the course of research the urease test proved to be a fast and easy method
to identify helicobacteria. But the downside of this test is that it can produce false
results if helicobacteria are in small concentration or if there are pathologies in the
mucosa (Happonen et al., 1998; Granstrom et al., 2008). That is why as the other
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authors (Happonen et al., 1998; Leib, Duncan, 2005) we suggest to take many samples
of the gastric mucosa because helicobacteria does not spread evenly to prevent falsely
negative results for Helicobacter spp. It also has to be taken into consideration that in
order to exclude falsely positive urease test results samples have to be collected right
after animals death when other urease enzyme forming bacteria in the mucosa has not
developed for instance Proteus mirabilis, Pseudomonas aeruginosa and other (Laine at
al., 1996; Happonen et al., 1998; Leib, Duncan, 2005).

The results and quantity of urease positive Helicobacter spp samples after
different exposure time are displayed in Table 1.

After looking at Table 1 it is clear that urease test results for Helicobacter spp.
correlate with exposure time which in our case was from 10 to 60 minutes. The urease
test after 10 minutes was positive in only 32.2% of cases, after 30 minutes in 60.5% of
cases, but after 60 minutes percentage inclined to 70.3% of positive cases. So it is
suggested that results are drawn no earlier then 60 minutes after exposure. The
rapidness with which the test reacts depends on the quantity of helicobacteria in the
gastric mucosa. If there is very few helicobacteria the result is going to take longer to
process (Hazell et al., 1987).

According to the results of brush cytology the most precise method in raccoon
dogs helicobacteria were spread similarly in all samples from the mucosa of the
esophagus, the stomach and the duodenum. In the gastric mucosa helicobacteria were in
100.0% of cases in the cardiac gland region, 98.4% of cases in the fundic gland region
and 92.5% of cases in the pyloric gland region, as well as 87.5% of cases in the
esophagus and 75.0% of cases in the duodenum. Similar results were performed with
helicobacteria detection by histological examination, only helicobacteria positive results
decreased a little in the pyloric gland region — 75.5% of cases. However usease test
Helicobacter spp. positive results decreased almost half (40% of cases) even when
exposure time was 60 minutes in comparison with brush cytology and histological
examination. The urease test in this case was not sensitive enough. As already
mentioned the urease test can come up as negative if the concentration of helicobacteria
in a sample is in low concentration (Happonen et al., 1998; Granstrom et al., 2008).

Helicobacteria in the gastric mucosa of domestic dogs detected by different
diagnostic methods

Similarly as in raccoon dog’s research that has been done with the samples that
were obtained from domestic dogs allowed concluding that the most suitable diagnostic
method for identification of helicobacteria is brush cytology. When stained with Diff
Quik method in the stained mucoid secretion it was easy to see blue spiral shaped
bacteria. Using brush cytology for testing of the gastric mucosa, results were
Helicobacter spp. positive 82.7% of cases. Going on results after histology were 81.4%
positive (p<0.05), and 80.8% positive after the urease test.

The urease test was done in the same manner as in the first stage with the gastric
mucosa samples from raccoon dogs. For domestic dog’s exposition time of 10, 30 or 60
minutes played a role when it came to reading the results the longer was the exposition
time the higher the percentage. After 60 minutes of exposure the highest percentage of
Helicobacter spp. positive samples were in the fundic gland region of the stomach.
Helicobacteria were detected in 95.8% of cases that is in 230 out of 240 examined
samples. In the cardiac gland region the result for Helicobacter spp. positive samples
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after 60 minutes of exposure was 85.0% of cases that is in 102 out of 120 samples, but
in the pyloric region only — 53.3% of cases, 80 out of 150 analyzed samples.

Moving on the results of the urease test have turned out to be very similar to
those of surface brush cytology when diagnosing helicobacteria in domestic dogs that is
why it is very sufficient to use the urease test for diagnosis for domestic dogs, it is fast
and easy, as also the results are adequate.

After analyzing helicobacteria in the mucosa of the different gastric gland
regions of the stomach a conclusion can be drawn that the concentration and spread of
helicobacteria in the gastric mucosa in domestic dogs differ from results that were
obtained after analyzing the samples from raccoon dogs. In this research the results of
all utilized methods confirm that in domestic dogs helicobacteria is present in all
regions of the gastric mucosa: cardiac, fundic, and the pyloric, although in this region
the amount of these bacteria was half of the amount. Figure 2 illustrates the amount of
Helicobacter spp. positive samples (%) in the different gland regions of dogs’ gastric
mucosa detected by brush cytology.

Results were as follows: in the cardiac gland region Helicobacter spp. was
positive in 89.2% of samples, in the fundic region — 96.6%, and in the pyloric gland
region — only in 55.3% of samples. That is similar to the information of different
researchers who have concluded that in domestic dogs there is twice as more
helicobacteria present in the fundic gland region of the stomach then in the pyloric
(Diker et al., 2002).

It has to be considered that even though histological examination is an expensive
and more complex method of examination then surface brush cytology and the urease
test, it is a very significant method because it provides with the information of
helicobacteria presence as well as paints a precise picture about the morphological state
of the gastric mucosa in the obtained samples.

Helicobacteria and macroscopic changes of domestic dog’s gastric mucosa

Because helcobacteria in the gastric mucosa can be a part of normal microflora,
and not a vector for the formation of gastric pathologies, one of the goals of research
was to evaluate the morphological state of the gastric mucosa when helicobacteria are
present, as well as the location of helicobacteria. In the beginning the macroscopic state
of the cardiac, fundic and the pyloric gland region were examined. Further on there
were samples in which the mucosa was normal (no changes), hyperemated, with
erosions and with polyps.

After analyzing the macroscopic state of the different regions of the gastric
mucosa it became clear that in the cardiac gland region no matter whether it was
positive for Helicobacter spp. or negative, there usually would be no changes in the
mucosa. The gastric mucosa was hyperemated only 10.4% of all Helicobacter spp.
positive samples and 14.3% of all Helicobacter spp. negative samples, but erosions of
the mucosa was present only 3.8% of the cases only in Helicobacter spp. positive
samples. There were no polyps present in the cardiac gland region.

According to the obtained data on the macroscopic state of the gastric mucosa of
the cardiac gland region it can be concluded that hyperemia and mucosal erosions are
not caused by helicobacteria, because in both helicobacteria positive and negative
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samples, the macroscopic changes occurred with even frequency. However erosions of
the gastric mucosa in the cardiac gland region were present in 3.8% of the cases only in
Helicobacter spp. positive samples, so potentially helicobacteria could have been the
cause of erosions.

As far as the fundic gland region and its macroscopic state the results are
similar to those of the cardiac gland region, the morphology is similar for both
helicobacteria positive and negative samples. The gastric mucosa was without any
changes in 65.7% of cases in samples that were helicobacteria positive and 70.0% of
cases in helicobacteria negative samples. But the number of pathological samples was
higher then in the cardiac gland region. The hyperemia of the gastric mucosa was
registered in both positive and negative samples 20.0% of cases, but erosions
accordingly 11.3% and 10.0% of cases. In addition out of 230 Helicobacter spp.
positive samples in seven samples that is in 3.0% of cases there were polyps, but in
Heliocobacter spp. negative samples there were no polyps. The reason for the increased
number of pathologies in the fundic gland region in comparison with the cardiac gland
region is connected with the specific functions of the fundic gland region — the
production of hydrochloric acid (HCI) and protease synthesis which if there is a
malfunction of a defence mechanism of the gastric mucosa can become an aggressive
factor and cause hyperemia, erosions and other defects (Hermanns et al., 1995; Eaton et
al., 1996; Happonen et al., 1998; Yamasaki et al., 1998; Shirin et al., 2008).

According to the obtained information on the macroscopic state of the gastric
mucosa of the fundic gland region in domestic dogs it can be concluded that
Helicobacter spp. has no direct relation with the pathologies that occur in this region of
the mucosa.

After analyzing the macroscopical state of the pyloric gland region in samples
taken from domestic dogs it appeared that the macroscopic changes were more
prelevant in Helicobacter spp. positive samples. The gastric mucosa was in normal state
only in 32 out of 79 Helicobacter spp. positive samples that is in 40.5% of cases, but
70.4% of cases in helicobacteria negative samples, that means that out of 71 examined
samples 50 did not have any macroscopical changes. Figure 3 displays a macroscopic
status of the pyloric gland region in the Helicobacter spp. positive and negative
samples.

The conclusion is that in the pyloric gland region of the gastric mucosa
Helicobacter spp. positive samples pathologies such as erosions — 20.3% of cases and
polyps — 29.1% of cases are more prelevant. Mucosal erosions in Helicobacter spp.
negative samples were present only 9.8% of cases and polyps — 8.5% of cases.
Hyperemia was present fairly evenly in both Helicobacter spp. positive and negative
samples. Taking into account this research it is fair to say that the formation of erosions
and polyps can be influenced and caused by helicobacteria. Firstly because the
pathological changes were present mostly only in Helicobacter spp. positive samples.
Secondly this is backed up by an experiment in which beagles were infected with
Helicobacter pylori and there were mucosal erosions of the pyloric gland region of
these dogs (Ross et al., 1999). More research is needed to explain the formation of
polyps in the gastric mucosa.
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Location and amount of helicobacteria in the gastric mucosa of domestic dogs

The location of helocobacteria was determined in the cardiac, fundic and the
pyloric gland region of the stomach in superficial epithelium, gastric pits and deeper
into mucosa in gastric glands Depending on the amount of helicobacteria in one
microscope visual field four groups were formed: absent, mild, several, severe.

In the cardiac gland region of the mucosa gastric pits were examined until
170 um in depth, glandular epithelium — until 350 um deep into the mucosa. In the
cardiac gland region helicobacteria was in mild amounts 64.7% and 65.5% of cases, that
is the quantity of helicobacteria in one visual field did not exceed 10 bacterias in the
gastric pits and the glandular epithelium. But in some cases amounts of helocobacteria
would reach moderate and even severe amount.

Deeper in the cardiac glands helicobacteria was mainly absent, that is 82.7% of
cases there were no bacteria present. There were very few samples in which
helicobacteria quantity reached moderate and severe amount. According to the obtained
results helicobacteria is not very prelevant in the cardiac gland region, and its location is
mainly concentrated in the superficial epithelium and in the gastric pits and is rarely
present deep in the glandular epithelium and in cardiac glands. The fact that
helicobacteria in the cardiac gland region is present mostly in gastric pits and the
superficial epithelium was also described by other authors (Geyer et al., 1993;
Yamasaki et al., 1998; Hwang et al., 2002).

In the fundic gland region similarly as in the mucosal samples of the cardiac
gland region the presence and amount of helicobacteria was evaluated in gastric pits
until 170 um in depth and until 350 pm deep into the fundic glandular epithelium. In the
fundic region the location of helicobacteria was concentrated in the superficial
epithelium and in gastric pits, but the amount of Helicobacter spp. was greater then in
the cardiac gland region of the gastric mucosa. In the fundic region in 69.0% of cases
helicobacteria were 10-50 in one visual field (moderate) in the superficial epithelium
and 77.5% of cases — in gastric pits. Deeper in fundic glands 80.0% of cases
helicobacteria were absent, and 20% of cases in different amounts that is mild, moderate
and severe.

So in samples from the fundic gland region that were taken from domestic dogs
69.0-77.5% of cases helicobacteria were in moderate amount (10-50 helicobacteria in
one visual field), localized mainly in the superficial epithelium and in gastric pits and
around 20% of cases in different amount deeper into the fundic glands. It is known that
pathogenic helicobacteria species can infect even the parietal cell intracellular canals
causing cell damage and inflammation of the gastric mucosa (Geyer et al., 1993;
Happonen et al., 1998; Yamasaki et al., 1998; Diker et al., 2002; Hwang et al., 2002;
Joo et al., 2007; Robic et al., 2007).

As far as the pyloric gland region of the gastric mucosa helicobacteria was
found deeper in the mucosa unlike in the cardiac and fundic gland region — in gastric
pits helicobacteria was present until 350 um deep and in the glandular epithelium even
until 760 pm in depth. Figure 4 displays the amount of helicobacteria in different parts
of the pyloric gland region.

In this research out of all samples of the pyloric gland region of the gastric
mucosa that were taken from domestic dogs in almost 50% of cases helicobacteria was
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absent. As far as the location of helicobacteria in the pyloric gland region it tends to
proliferate mostly deeper in the mucosa, that is in the pyloric glands unlike in cardiac
and fundic gland region where helicobacteria was mostly found in the superficial
epithelium and in gastric pits. In the pyloric glands helicobacteria was in mild, moderate
and severe amount, that is in 13.6%, 20.7% and 18.0% of cases.

In the pyloric glands in the gastric pyloric region as well as in gastric pits of the
gastric mucosa in domestic dogs helicobacteria in moderate and severe quantities was
detected more frequently then on the superficial epithelium. That means that in the
“deeper” parts of the mucosa in the pyloric gland region in dogs the spread of
helicobacteria was more progressive then in the cardiac and fundic gland region.

All things considered in the cardiac and fundic gland regions in the superficial
epithelium and gastric pits helicobacteria were present more frequently and in larger
amounts then in the same sites in the pyloric gland region. However deeper in the
mucosa of the pyloric gland region in the lumen of the pyloric glands helicobacteria
were very proliferative.

Number of mucoid epitheliocytes and parietal cells in the gastric musosa of
domestic dogs related with the amount of helicobacteria

To answer the question what reaction (if there is one) mucoid epitheliocytes —
as the main defence mechanism providers and parietal cells — as a highly specialized
hydrochlorid acid producers have on the presence of helicobacteria in the gastric
mucosa mucoid epitheliocytes and parietal cells in different gland regions were counted
in samples with different amounts of helicobacteria.

It turned out that in the cardiac gland region in the superficial-gastric pit
epithelium the number of mucoid epitheliocytes was no different in sites where
helicobacteria were absent from where it was in mild, moderate and severe quantities

(Fig. 5.).

Very similar were quantities of mucoid epitheliocytes and parietal cells in
visual fields with and without helicobacteria.

So this research has shown that in the cardiac gland region of the gastric
mucosa in domestic dogs no matter the amount of helicobacteria there is no decrease in
the number of mucoid epitheliocytes and parietal cells which would indicate a formation
of changes. Also in this region of the mucosa helicobacteria does not cause a formation
of a defence mechanism as it does in other sites of the mucosa — the proliferation of the
superficial-gastric pit epithelium, increased production of mucosal secretion which was
noted by other authors (\Vorobjova et al., 2005; Haesebrouck et al., 2009).

In the mucosa of the fundic gland region similarly as in the cardiac gland
region the amount of superficial-gastric pit epitheliocytes is almost the same in sites
with different quantities of helicobacteria. Thus in the fundic gland regions of the
mucosa with moderate and even severe amounts of helicobacteria in the superficial-
gastric pit epithelium helicobacteria practically does not infuse an increase of mucoid
epitheliocytes and its secretions.

As far as for the amount of parietal cells in the fundic glands it is determined
that the number of helicobacteria does not correlate with the amount of parietal cells

(Fig. 6.).
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Even though, parietal cells in the fundic glands do have a tendency to decrease
in places where helicobacteria are present the differences in quantities of these cells are
not significant: in sites without helicobacteria parietal cells in average were 83 + 9 in
one visual field, but in sites with mild, moderate and severe amounts of helicobacteria
respectively 79 £ 8, 78 + 8 un 76 £ 8.

To be taken into consideration is that there is a significant decrease in parietal
cells in case of an infection in humans with pathogenic helicobacteria for example
Helicobacter pylori (Joo et al., 2007 Haesebrouck et al., 2009.). The results of this
research agree with those of other authors who have concluded that in the fundic gland
region helicobacteria does not cause a decrease of parietal cells and hypersecretion of
hydrochloric acid (Simpson et al., 1999; Neiger, Simpson, 2000).

In the pyloric gland region the reaction of the mucosa to helicobacteria in
domestic dogs was different from the reaction in the cardiac and fundic gland region of
the mucosa. Numbers of mucoid epitheliocytes in the superficial-gastric pit epithelium
in the pyloric region of dog stomach is displayed in figure 7.

Its determined that the superficial-gastric pit mucoid epitheliocyte quantity
significantly increases in sites where helicobacteria are at a moderate, and severe level.
In samples in which helicobacteria was absent the average number of mucoid
epithelicytes was 190 £+ 21 cells in one microscope visual field, but in regions with
moderate and severe amount of helicobacteria respectively 209 + 24 and 212 + 23 cells
in one visual field. To be noted in histological samples a large amount of epithelial
mucoid secretion was also present.

So it can be concluded that in the pyloric gland region areas with moderate and
severe amount of helicobacteria cause a proliferation of superficial-gastric pit
epitheliocytes and an increase in production of mucoid secretion which means that there
is a formation of a defence reaction in the mucosa. The same was seen in the pyloric
gland region of the mucosa in humans and laboratory animals that were infected with
pathogenic Helicibacter pylori (Peteroson et al, 2001; Vorobjova et al., 2005;
Haesebrouck et al., 2009).

The number of mucoid pyloric glandulocytes in the “upper part” of the dogs
stomachs pyloric glands is displayed in figure 8.

This research has shown that when there was an increase of helicobacteria in
the mucosa to moderate and severe categories the number of mucoid epitheliocytes
decreased. In sites where helicobacteria were absent the average pyloric gland mucoid
epitheliocyte count was 145 + 21 cells in one microscope visual field, at sites with mild
amount of helicobacteria — 140 £+ 13 cells, and in places with moderate and severe
amount — 120 £ 13 cells in one visual field. That can be connected with the effects that
helicobacteria produces upon the pyloric gland region — pyloric cell damage, for
example cell degeneration leading to atrophy of the mucosa (Hermanns et al., 1994;
Neiger, Simpson, 2000).

All in all helicobacteria in the pyloric gland region changes the number of
mucoid epitheliocytes in the superficial gastric-pit epithelium and in pyloric glands.
Besides in the pyloric gland region in sites with moderate and severe amounts of
helicobacteria, there was a so called inverse proportion — the superficial-gastric pit
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epitheliocytes increased in numbers, but there was a decrease in pyloric glandulocyte
quantity.

Amount of lymphocytes and plasmocytes in the gastric mucosa of domestic dogs
and their relation to the amount of helicobacteria

To examine the reaction of the gastric mucosa on helicobacteria presence
lymphocyte and plasmocyte quantities were evaluated in the cardiac, fundic and pyloric
gland region in samples postitive and negative for Helicobacter spp. Similar as for the
evaluation of helicobacteria, depending on the amount of lymphocytes four groups were
formed: absent, mild, moderate, severe.

Over the course of research it was determined that in domestic dogs in the
gastric cardiac gland region in connective tissue under superficial epithelium, in
between gastric pits, as well as deeper in between glands lymphocytes were for the most
part absent, no matter if helicobacteria was present. There was an increase in
lymphocytes only if there was a very significant amount — moderate and severe of
helicobacteria in comparison to sites where helicobacteria was either absent or in mild
amounts. In areas where there were moderate and severe levels of helicobacteria,
lymphocyte count was mild — 1-15 lymphocytes in one visual field.

In conclusion in the cardiac gland region of the gastric mucosa in domestic
dogs mild helicobacteria quantities do not initialize a significant increase of
lymphocytes in the mucosal connective tissues, but when helicobacteria are in moderate
and severe amounts, that gives a mild increase of lymphocyte infiltration.

In the “upper” and “deeper” connective tissue as well as in between glands in
the fundic gland region, lymphocytes were found in more viewing fields then in the
cardiac gland region. In connective tissue under the superficial epithelium and in
between gastric pits with mild, moderate and severe amounts of helicobacteria,
lymphocytes had a tendency to increase to mild, moderate and severe categories. But
deeper into the connective tissue and in between fundic glands there was no difference
in the amount of lymphocytes no matter if the sample was positive or negative for
Helicobacter spp.

All things considered if helicobacteria is present in the “upper” parts, that is
under superficial epithelium and in between gastric pits that influences an increase of
lymphocytes infiltration therefore triggers a defence reaction in the mucosa. As far as
for the “deeper” parts — connective tissue in between fundic glands the number of
lymphocytes were not influenced by helicobacteria, so there was no reaction. Taking
into account that in fundic glands there was a tendency for parietal cells to decrease in
places where helicobacteria were present in significant amounts it can be concluded that
helicobacteria influences changes in the amount of parietals cells in fundic glands,
without influencing an increase of lymphocyte infiltration in between glands. This view
is shared by other authors (Happonen et al., 1998; Kanou et al., 2005; De Bock et al.,
2006).

The amount of lymphocytes in the pyloric gland region of the gastric mucosa, in
tissues under the superficial-pit epithelium in Helicobacter spp. positive and negative
samples with different quantities of helicobacteris is displayed in figure 9.
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It can be seen that the number of lymphocytes in the pyloric gland region in the
“upper part” of the mucosa in places where there weas mild amount of helicobacteria
was less then in comparison with other sites in the mucosa where the amount of
helicobacteria was mild, moderate and severe. It turnes out that if there is in increase in
quantity of helicobacteria in the mucosa of the pyloric gland region from mild to
moderate and even severe amount of helicobacteria it will lead to an increase of
lymphocytes. In microscopic visual fields of the ,,upper part” of the mucosa in the
pyloric gland region lymhocytes were absent in samples where helicobacteria were not
present — 82.5% of cases. But in the mucosa with mild, moderate and severe amount of
helicobacteria visual fields that did not contain lymphocytes were significantly less —
54.2% of cases where there were mild amounts of helicobacteria — 16.2% of cases when
helicobacteria were at a moderate level and 21.9% of cases when helicobacteria were at
severe quantitive category (p<0.05).

As far as, the amount of lymphocytes in the deep mucosa of the pyloric gland
region — in connective tissue in between the pyloric glands at sites with absent, mild,
moderate and severe amounts of helicobacteria, that is demonstrated in figure 10.

It can be seen that in the deeper sites of the pyloric gland region mucosa in
tissues in between pyloric gland in sites without helicobacteria as well as in places with
mild amount, the quantity of lymphocytes was much less then in sites where
helicobacteria reached the mild and severe category. In the pyloric gland region deep in
the mucosa in between glands in places without helicobacteria and with mild amounts —
respectively 83.7% and 81.6% of cases lymphocytes were not found. But in musoca
samples where there were moderate and severe levels of helicobacteria the percentages
were accordingly 8.3% and 22.6% of cases.

Consequently a certain pattern became visible that there was a correlation — if
quantities of helicobacteria increased so did the infiltration of lymphocytes in the
mucosa in the superficial-gastric pit epithelium and in between glands. Moving on when
the numbers of helicobacteria climbed to moderate and severe amounts there was a
decrease in mucoid epitheliocytes. So with more helicobacteria there was more obvious
the loss of gland cells and an increase of lymphocytes. Many authors have accented that
several helicobacteria species, for example Helicobacter heilmmanii in dogs similar as
Helicobacter pylori in humans mainly localize in the pyloric gland region, both in the
superficial-gastric pit epithelium and deep into the mucosa and produce morphological
changes such as granulocyte degeneration, gland atrophy as well as infiltration of
inflammatory cells (Hermanns et al., 1995; Happonen et al., 1998; Peterson et al., 2001;
Sapierzynski et al., 2003; Haesebrouck et al., 2009).

While analyzing the differences in quantity of lymphocytes in Helicobacter spp.
positive and negative samples, a question came to mind about the effects that
helicobacteria has on intraepithelial cells and plasmocytes of the gastric mucosa. The
numbers of intraepithelial lymphocytes and plasmocytes of the gastric mucosa with
different amount of helicobacteria are displayed in Table 2.

In the cardiac gland region there was a tendency for intraepithelial lymphocytes
and plasmocytes to increase in quantity when there was an increase in the number of
helicobacteria in the mucosa, but this increase was not statistically significant (p>0.05).

In the fundic gland region intraepithelial lymphocyte and plasmocyte count was
very similar in samples which contained helicobacteria and which did not (p>0.05).
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Considerable differences in the amount of intraepithelial lymphocytes and
plasmocytes were detected in the pyloric gland region of the mucosa (Table 2). In
gastric mucosa without helicobacteria there were 8 + 6 intraepithelial lymphocytes and
8 + 5 plasmocytes in one microscope visual field, in samples with mild, moderate, and
severe quantities of helicobacteria, the quantity of these cells increased significantly
(p<0.05). Intraepithelial cell count in mucosa under mild, moderate and severe
categories increased to 17 = 7, 23 £ 7 un 27 + 5 in one viewing field, and plasmocyte
quantity similarly to 17 7,23 + 7un 27 £ 5.

An increase in numbers of intraepithelial lymphocytes and plasmocytes
happened in both “uper” and “deeper” pyloric gland region in the mucosa. That means
that in the pyloric gland region there is a reaction to an increase and presence of
helicobacteria.

In conclusion, the mucosa of the pyloric gland region produced an immune
reaction which was carried out by lymphocytes and plasmocytes. Also an incline of
helicobacteria in the pyloric gland region is related to the increase of epitheliocytes in
the superficial-gastric pit epithelium which means that resistance mechanisms were
triggered. Moving on the decrease in the quantity of mucoid epitheliocytes in the
pyloric gland region of the mucosa could be connected to the damages in the glandular
epithelium and to the increase of lymphocyte infiltration in tissues between glands
(Happonen et al., 1998; Rossi et al., 1999; Peterson et al., 2001; Sapierzynski et al.,
2003; Haesebrouck et al., 2009).

Summing up helicobacteria in the gastric mucosa of domestic dogs is found in
cardiac, fundic and the pyloric gland region. In cardiac and fundic gland regions
hlicobacteria does not cause any particular morphological alterations, however in the
pyloric gland region the situation is different.

Helicobacteria in the pyloric gland region were present half less than in the
cardiac and fundic gland region, but significant morphological changes both
macroscopic and microscopic were present. The severity of pathology in the mucosa
caused by helicobacteria in the pyloric gland region depended on the quantity and
location of helicobacteria. The largest amount of helicobacteria was present in the
superficial-gastric pit epithelium and deeper into the mucosa in the pyloric glands which
has caused the increase in proliferation of mucoid epitheliocytes, mucoid secretion as
well as an incline of lymphocytes and plasmocytes in mucosal tissues. All of this
resembles a mucosal resistance mechanism.

The topic of helicobacteria in dogs and its relevance in different species of
animals as well as relation to pathologies in the gastric mucosa remains actual and
needs further research.
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CONCLUSIONS

Brush cytology is the most sensitive method for detecting Helicobacter spp. in
the gastric mucosa of raccoon and domestic dogs if compared to the urease test
and a histological examination.

In the gastric mucosa of domestic dogs the spread of helicobacteria is
considerably greater in the cardiac and fundic gland regions then in the mucosa
of the pyloric gland region, but in raccoon dogs helicobacteria spread similarly
in all regions.

In dogs cardiac and fundic gland region helicobacteria are present mostly in
small and moderate amount localizing mainly in superficial-gastric pit mucoid
epithelium, but in the pyloric region a significant amount of helicobacteria is
found also deeper in the pyloric glands, and in this region examining
macroscopically there are more mucosal erosions and polyps.

In dogs pyloric gland region of the mucosa that has a large amount of
helicobacteria the quantity and secretion of superficial-gastric pit mucoid
epithelium cells considerably increases while the number of mucoid
epitheliocytes in pyloric glands decreases.

In cardiac and fundic gland regions the amount of mucoid epitheliocytes in
different samples with different quantity of helicobacteria does not change,
same goes for the number of parietal cells in fundic glands, however if there is
a significant increase of helicobacteria, parietal cell count does have a tendency
to decrease.

In cardiac and fundic gland region in mucosa connective tissues under the
superficial epithelium and in between gastric pits as well as in tissues around
glands there is a tendency for an increase in quantity of lymphocytes if there is
an increase in amount of helicobacteria.

In the mucosa of pyloric gland region where helicobacteria are present in
moderate and severe amounts the number of lymphocytes in tissues is
considerably higher then in mucosa where helicobacteria are absent.
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RECOMMENDATIONS FOR PRACTICE

1. For helicobacteria detection in veterinary medicine it is suggested to perform a
histological examination after taking gastric biopsy, because this method is
precise and with its help it is possible to also evaluate morphological changes.

2. Ifitis needed to only detect the presence of helicobacteria in the gastric mucosa,
for example, to control the effect of used medication, the fast and easy
diagnostic method is the urease test.

3. If dogs display clinical signs of digestive tract disease it is recommended to
perform gastric biopsy of three different gland regions and determine if
helicobacteria is present and it’s location as well as evaluate the morphological
changes of the mucosa in histological samples.
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