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COMPARISON OF TRICHINELLA SPIRALIS LARVA ANTIGE*NS
FOR THE DETECTION OF SPECIFIC ANTIBODIES IN PIGS

POROVNANIE ANTIGENOV LARIEV TRICHINELLA SPIRALIS

PRE DETEKCIU SPECIFICKYCH PROTILATOK U OSIPANYCH
D2%.557

K. Reiterovél, P. Dubinsk)"', Y. Ve Klimenkoz, 0. Toma§oviéové', E. Dvorozidkova'

lParasitological Institute of the Slovak Academy of Sciences, KoSice, Slovak Republic
2All Russian K. I. Skryabin Institute of Helminthology (VIGIS), Moscow, Russia

ABSTRACT: An immunoenzymatic method was used to compare Trichinella spiralis muscle larva excretory-secretory
antigen (TES), somatic antigen (TE) and its fraction (TF) obtained by gel filtration. The sensitivity and specificity of the
assay was verified on sera of pigs experimentally infected with T. spiralis, sera of healthy pigs and sera of pigs infected with
Ascaris suum and Oesophagostomum spp. Extinction values recorded throughout the experiment for TE and TF antigens were
higher than those for TES antigen. The presence of anti-Trichinella antibodies was proved by TE and TF antigens as early
as day 21 while TES antigen only on day 28 post infection. Using TF and TES antigens. a 100% specificity was achieved,
however, when TE antigen was used cross reactions in A. suum infection were observed. For the diagnosis of trichinellosis
in pigs, the ELISA is recommended with using somatic larval antigen fraction of T. spiralis (TF).

Trichinella spiralis; antigens; 1gG antibodies: ELISA; pigs

ABSTRAKT: Imunoenzymatickou metodou sme porovnivali exkre¢no-sekrecny antigén (TES), somaticky antigén (TE)
svalovych lariev Trichinella spiralis a frakciu tohto antigénu (TF) ziskani gélovou filtrdciou. Citlivost a ¥pecificitu testu sme
overili na sérach oSipanych experimentdlne infikovanych T. spiralis, sérach zdravych oSipanych a na sérach oipanych
infikovanych Ascaris suum a Oesophagostomum spp. Pocas celého experimentu sme zaznamenali vy3Sie hodnoty absorbancie
s TE a TF antigénmi oproti TES antigénu. S TE a TF antigénmi sme potvrdili antitrichinelové protilatky uz na 21. den, kym
s TES antigénom aZ na 28. deii po infikovani. S TF a TES antigénmi sme vykazovali 100% Specificitu, ale s TE antigénom
sme zaznamenali neSpecifické reakcie pri infekcii A. swwm. Pre diagnostiku trichinelozy u oSipanych odporicame ELISA
metddu s pouZitim frakcie somatického larvalneho antigénu T. spiralis (TF).

Trichinella spiralis; antigény; protilitky IgG; ELISA; ogipané MM 9 $19
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UvoD zhorSovat. Trichinel6za zvierat ohrozuje zdravie ludi

a sposobuje znaéné ekonomické straty.

Trichinel6za je stile aktudlna helmintozoondza vy-
voldvand nematédmi rodu Trichinella Railliet, 1895.
Na 1dzemi Slovenskej republiky sa udrZuje v prirode
v sylvatickom cykle a ma charakter endemického vy-
skytu. Od roku 1988 do roku 1994 bolo niekolko epidé-
mii v endemickych oblastiach s vyskytom trichinelozy
diviaCej zveri a misoZravcov, s postihnutim aZ 34 oséb
v roku 1992. Prevalencia trichinel6zy diviacej zveri na
Slovensku opitovne narastala z minima v roku 1991
(0,06 %) az na 0,47 % v roku 1994 (Stefancikovi a Du-
binsky, 1995). V skuto&nosti prevalencia mdZe byt vys-
§ia, pretoZe na trichinel6zu je vySetrovana menej ako
polovica ulovenej diviaéej zveri. V novych podmien-
kach hospodérenia, najmi s postupujicou privatiziciou

sprevadzanou vznikom malochovov, sa situdcia moZe

o

+ b

V krajindch EU sa robi in§pekcia na pritomnost 7. spi-
ralis u jato¢nych zvierat na bitinkoch podla pokynov
77/96/EEC a 84/319/EEC. ZvySena pozornost sa musi
venovat vySetreniu zvierat urenych na export v stlade
s predpismi cielovej krajiny.

Dubinsky (1995) podrobne analyzuje potrebu zmien
sticasnej legislativy pre timenie trichinel6zy v Sloven-
skej republike. Iba presna diagn6za umoZiiuje organi-
zovanie vhodnej epidemiologickej kontroly. Okrem tra-
viacej metddy je pre postmortdlnu diagnostiku vhodna
aj ELISA metéda. Jej citlivost zodpoveda detekcii uZ
jednej larvy v 100 g svaloviny. Specifickost testu pria-
mo sivisi s kvalitou pouZitého antigénu. ELISA je me-
tdda vhodna aj pre vySetrenic Zivych zvierat, napriklad
pri ich vyvoze _do_ kfi‘Ji“i kde sa vyzaduje certifikat
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o negativnom vysledku vySetrenia na trichinelézu. Ho-
ci ELISA poskytuje vZdy zodpovedajice vysledky, ne-
moZeme celkom vylucit falo$ne pozitivne a falosne nega-
tivne reakcie. Skvalitnenim pouZitého antigénu mézeme
znacne zlepSit diagnosticki ucinnost testu.

V naSej praci porovndvame metédou ELISA exkred-
no-sekrecny antigén, somaticky antigén svalovych lariev
T. spiralis a frakciu tohto antigénu ziskand gélovou filtra-
ciou na sérach o$ipanych experimentélne infikovanych T.
spiralis, ndhodne vybranych zdravych oipanych a o$ipa-
nych infikovanych Ascaris suum a Oesophagostomum
spp. s cielom zistit ich diagnostické hodnoty, tj. citli-
vost a §pecificitu.

MATERIAL A METODY

Experimentilne nakazenie

Osipané plemena slovenska biela uslachtila s hmot-
nosfou 14 aZz 15 kg vo veku dvoch mesiacov sme na-
kazili infek&nymi larvami T. spiralis. PouZity kmei
nam poskytol Dr. Britov, ktory ho povodne izoloval
z diviacej zveri vo Vladivostoku v roku 1982. Larvy
sme pasdzovali na bielych mySiach SPF kmefa ICR
v Sest- az sedemmesaénych intervaloch. Infek&né larvy
ziskané traviacou metédou podla autorov Velebny
ai. (1992) sme pocitali v 0,25% roztoku agaru. Trom
oSipanym sme podali per os davku 600 lariev na zviera
aplikatorom na podavanie lieCiv. Kontrolnym oSipa-
nym sme podali iba 0,25% agar.

Experimentédlnu infekciu 7. spiralis sme potvrdili
vySetrenim poolovanych svalovych vzoriek hmotnosti
50 g po pitve zvierat na 42. def p.i. trdviacou metodou
(Velebny a i., 1992). Podobne sme vySetrili aj svalové
vzorky jato¢nych oSipanych odporazenych na bitinku,
ako aj prirodzene a experimentdlne nakazenych inymi
nematodmi.

Pouzité séra oSipanych

Vzorky krvi sme odoberali z nakazenych a kontrol-
nych zvierat z vena jugularis na 0., 7., 14., 21., 28., 35.
a 42. deii p.i. Negativne vzorky sér o§ipanych plemena
slovenska biela uslachtila sme ziskali od 35 plemen-
nych oSipanych hmotnosti 100 az 110 kg vo veku 8 aZ
10 mesiacov a pri porizke od 30 jato¢nych oSipanych
rovnakého plemena, hmotnosti 110 az 120 kg vo veku
5,5 az 6 mesiacov. Koagulovani krv sme centrifugovali
15 min pri 750 g a séra sme uchovévali pri teplote =20 °C
az do vySetrenia.

Séra piatich ofipanych plemena Landrace/Yorkshi-
re/Duroc, hmotnosti 40 aZz 45 kg, ktoré sa prirodzene
nakazili na pasienku kontaminovanom vaji¢kami Asca-
ris suum pocas trojtyZzdiiového pasenia a séra piatich
o3ipanych rovnakého plemena hmotnosti 30 aZ 35 kg,
nakazenych per os jednorazovou dévkou 200 000 in-
fek&nych lariev (L3) Oesophagostomum spp., sme od-
obrali na 30. deii p.i. Pred nakazenim boli o3ipané kop-
rologicky negativne.

Antigény

Exkrecno-sekrecny antigén T. spiralis (TES) sme prip-
ravili inkubdciou svalovych lariev ziskanych traviacou
metédou, ktoré sme premyli v Dulbeccovom médiu s ob-
sahom penicilinu (500 TU/ml) a streptomycinu
(500 pg/ml). Larvy sme inkubovali v kultivaénych fTa-
Siach s polyetylénovym uzéverom, s kultivaénou plo-
chou 75 ¢m? (5 000 lariev/1 ml média) v médiu s ob-
sahom HEPES (10 mM), glutaminu (2 mM), pyruvatu
(I mM), penicilinu (50 IU/ml) a streptomycinu
(50 pg/ml) pri teplote 37 °C a 10% koncentracii CO,.
Po 18 az 20 hodinovej inkubécii sme oddelili larvy
centrifugdciou a supernatant dialyzovali proti fyziolo-
gickému roztoku pocas 24 h pri teplote 4 °C. Antigén
sme zahustili pomocou polyetylénglykolu (M.v.
10 000, Fluka), prefiltrovali cez membranovy filter
(Millipore) s velkostou pérov 0,2 pm a uchovavali pri
teplote —20 °C.

Somaticky extrakt 7. spiralis (TE) sme pripravili
dezintegraciou | ml sedimentu svalovych lariev, resus-
pendovanych v 9 ml fyziologického roztoku, pomocou
pristroja Ultrasonic Dismembrator 300 W (Dynatech)
a naslednou extrakciou masy v 20 ml 0,1 M karbona-
tového timivého roztoku pH 9,6 pri teplote 4 °C po
dobu 48 hodin. Po jedenhodinovej centrifugécii pri
45 000 g sme supernatant uchovavali pri teplote —20 °C.

Frakciu somatického extraktu (TF) sme ziskali gélo-
vou filtraciou cez Sephadex G-200 (TSK-Gel TOYO-
PEARL HW-55) v sklenenej koléne (3,4 x 100 cm,
obsah naplne 900 cm3). 10 ml antigénu TE s koncen-
traciou 50 mg bielkovin/ml sme naniesli na gél a eluo-
vali 0,01 M sodnofosfiatovym tlmivym fyziologickym
roztokom pH 7,2 s prietokom 0,50 ml/min. Prietok sme
zabezpecovali samospiddom (systémom Mariotovych
flia§). Na detekciu sme pouzili prietokovy UV detektor
(UVICORD S-LKB) a zbera¢ frakcii (REDIAC-LKB).
Molekulovi hmotnost sme stanovili pomocou gélovo-
-filtradnej kalibratnej sady (Pharmacia) so Standarda-
mi: ribonukleaza A (13,7 kDa), chymotripsinogén
A (25 kDa), ovalbumin (43 kDa), bovinny sérumalbu-
min (67 kDa). Ziskali sme dva piky v ramci kalibrac-
ného rozsahu a jeden pik nad kalibraénym rozsahom.
Frakcia pouZitd v ELISA metéde obsahovala podjed-
notky s molekulovou hmotnostou 37, 43 a 55 kDa. Ob-
sah bielkovin vo vSetkych antigénoch sme stanovili
podla metddy autorov Lowry a i. (1951).

ELISA metdoda

Antigény obsahujice 5 pg bielkovin v I ml, pripra-
vené v 0,1 M karbonétovom tlmivom roztoku pH 9,6,
sme naviazali na mikrotitra¢né platni¢ky (Nunc, Immu-
no Plate) v objeme 100 pl na jamku pri teplote 4 °C
cez noc, alebo pri teplote 37 °C pocas jednej hodiny.
Po trojndsobnom premyti 0,15 M fosfatovym timivym
roztokom pH 7,2, s obsahom 0,5% Tween 20 (PBS-T),
sme postupne priddvali vzorky sér, konjugat a substrat
(100 pl na jamku). VZdy sme ich inkubovali 30 min pri
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teplote 37 °C a tri razy premyli PBS-T. V PBS-T sme
riedili séra oSipanych v pomere | : 100 a krali¢i anti-
prasaci IgG konjugovany s chrenovou peroxidazou
(SIGMA, Bio Sciences, USA) 1 : 5 000. Na vizualizdciu
reakcie sme pouZivali ako chromogén o-fenylendiamin
v 0,05 M citritovom tlmivom roztoku pH 4,7 s obsa-
hom 0,005 % peroxidu vodika. Po 15 min sme reakciu
zastavili so 4N H,SO, a merali sme absorbanciu pri
492 nm. Uvedent optimalnu koncentriciu antigénu
sme stanovili boxovou titrdciou, vplyv Casu a teploty
na viizbu antigénu sme stanovili na ziklade predpokusov.

Kalkuldcia a vyhodnotenie testu

Absorbancia (optical density) kazdej vzorky
OD = ODvmrky — ODpjynk
Za hrani¢ni hodnotu v ELISA metéde sme povazo-
vali §tvorndsobok priemernych hodnot OD poolova-
nych negativnych kontrolnych sér. Hodnoty OD vysSie
od hrani¢nych hodndt boli pozitivne a nizsie boli nega-
tivne.

VYSLEDKY

V tab. I uvadzame vysledky vySetrenia svalovych
vzoriek oSipanych traviacou metoédou na pritomnost la-
riev T. spiralis. Najviac lariev, az 68,0 x I1,5na | g
svaloviny, sme nachadzali vo svaloch brinice, menej
v 7uvacich svaloch a vo svaloch jazyka. Najmenej la-
riev bolo v dlhom Iytkovom svale a chrbtovych sva-
loch. Vysledky vySetrenia vzoriek svalov vSetkych
kontrolnych zvierat boli negativne.

Dynamika antitrichinelovych protilitok po experi-
mentdlnej trichinel6ze oSipanych s pouzitim TES, TE
a TF antigénov 7. spiralis v ELISA metdde je zndzor-
nend na obr. 1. Z vysledkov vyplyva, Ze pri pouZziti
somatického extraktu (TE) a frakcie somatického ex-
traktu (TF) bola OD vys§ia v porovnani s larvilnym
exkrecno-sekrecnym antigénom (TES). Kym s TES an-

I. Priemerny pocet lariev v | g poolovanych vzorick svaloviny
z oSipanych infikovanych 600 larvami 7°. spiralis — Mean larval count
in | g of pooled muscle sample from pigs infected with 600 7. spi-
ralis larvae

Svalové skupiny' Pocet lariev/g®
M. masseter 477 +£7,6
Svaly brinice? 680+ 11.5
Svaly jazyka* 408 + 5.8
M. longissimus dorsi 163+ 1.8
M. deltoides 33.8+06.2
M. intercostales 18,9 + 2,6
M. extensor capri radialis 20,0 6.2
M. biceps femori 27909
M. fibularis longis 151 £34

t 2 I
muscle groups. “larval count/g. “diaphragm. "lunguc
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1. Dynamika antitrichinelovych IgG protilatok pri experimentilne)
trichineloze osipanych — Dynamics of anti-Trichinella 1gG anti-
bodies in experimental trichinellosis of pigs

—4#— detekeia pomocou somatického extraktu TE — anti-Trichinella

antibodies detected with extract TE

detekeia pomocou frakeie somatického extraktu TF — anti-

-Trichinella antibodies detected with fraction from extract

TF

‘@ detekcia pomocou exkrecno-sekreéného antigénu TES -

anti-Trichinella antibodies detected with excretory-secre-
tory antigen TES

--#-- kontrolné negativne séra vySetrované so somatickym extrak-
tom TE - negative control tested with extract TE

--m—- kontrolné negativne séra vySetrované s fakciou somatického
extraktu TF — negative control tested with fraction TF

~-eo—— kontrolné negativne séra vySetrované s exkrecno-sekrecnym
antigénom TES - negative control tested with excretory-se-
cretory antigen TES

'dnys after infection

tigénom sme zaznamenali pritomnost protilitok az na
28. deii p.i., s TE a TF antigénmi uZ na 21. den p.i.

Vysledky ELISA metddy u trichineloznych aj kon-
trolnych o§ipanych su graficky znazornené na obr, 2
a ich Statisticky vyhodnotené priemerné hodnoty st uvid-
zané v tab IL Senzitivita a Specificita testu s overova-
nymi antigénmi bola vysoka. U infikovanych oSipanych
T. spiralis sme s TES, TE a TF antigénmi zaznamenali
vysoké hladiny Specifickych protilatok u vietkych tes-
tovanych sér. U kontrolnych jato¢nych osipanych sme
nevykazovali Specifické antitrichinelové protilitky ani
s jednym z overovanych antigénov. Kym pri plemen-
nych ofipanych sme s TE antigénom v troch pripadoch
zaznamenali hraniCne pozitivne hodnoty absorbancie,
s TF a TES antigénmi sme antitrichinelové protilatky
nedetegovali. U 10 kontrolnych sér s heterolognou in-
fekciou (A. suum, Oesophagostomum spp.) sme vo
vztahu k trichinel6ze s TF a TES antigénmi nezazna-
menali Specifické protilitky, vykazovali sme 100%
§pecificitu. S TE antigénom sme viak zaznamenali hra-
nicné hodnoty pozitivity s dvomi sérami oZipanych pri-
rodzene infikovanych A. suwm, v tomto pripade sme
vykazovali iba 80% Specilicitu.

%)
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2. Porovnanie antigénov lariev T. spiralis (TE, TF a TES) pre de-
tekciu Specifickych 1gG protildtok u o3ipanych — Comparison of 7.
spiralis larva antigen for the detection of specific IgG antibodies in
pigs

K — kontrolné séra: negativne (Neg.), experi trichinel6za

(T.s.), askaridéza (A.s.) a oesophagostoméza (Oe.) — control sera:
negative (Neg.), experimental trichinellosis (T.s.), ascariosis (A.s.)
and oesophagostomosis (Oe.)

J = séra jato¢nych oSipanych — sera of slaughter pigs

P = séra plemennych oSipanych - sera of breeding pigs

DISKUSIA

Priame aj nepriame vyS$etrovanie o$ipanych na trichi-
nelézu je limitované. Skor pouZivani kompresni metédu
vySetrenia, s citlivostou tri larvy na | g svaloviny, na-
hradilo skupinové vySetrenie vzoriek traviacou meté-
dou, s citlivostou jedna larva na 1 g svaloviny. Této
metdda je pozadovana aj pri vyvoze bravcového misa
do niektorych krajin Eurépskej tnie. Odporicania OIE
uvadzaji aj pouZitie sérologickej imunoenzymaticke;j
metédy na zistenie trichinel6zy u jato¢nych zvierat od-
porazenych na bittnku, ale aj u Zivych zvierat. Traviaca
metéda v porovnani so sérologickym testom md niZSiu
senzitivitu. Gamble (1995) doporucuje ako najspolah-
livejSiu traviacu metodu z 5 g zmesnej vzorky svalovi-
ny, ktord detekuje kazdd infekciu vi¢Siu ako jedna lar-
va na gram vzorky. Podla tohto autora, imunitna
odozva u oSipanych s nilezom viac ako 10 a menej ako
jedna larva na gram je takmer rovnakd. Nevyhodou
sérologického testu je neskorSie zistenie pozitivity o dobu

do zaciatku vytvorenia detekovatelnej hladiny Specific-
kych protildtok. Zvieratd infikované vy§§imi infek&ny-
mi divkami lariev s séropozitivne na 21. az 28. dei
p.i., avSak séropozitivita pri nizkych infek&nych dav-
kach nie je detegovatelna pred 49. dfiom p.i. (Gamble,
1995; Gamble a i., 1988, 1989; Van Knapen a i., 1981,
1984). Pri Zivych zvieratich nie je moZné sérologicky
detegoval trichinelozu skor ako 21 dni p.i. V tomto
obdobi ziskame faloSne negativne vysledky. Vyskyt fa-
loSne pozitivnych vysledkov je velmi zriedkavy. Oliver
ai. (1989) udavaji menej ako 0,3 % takychto vysledkov.

V nasSej prici sme nedetegovali $pecifické antitrichine-
lové protilatky s TF a TES antigénmi vo vztahu k inym
parazitézam, vykazovali sme 100% Specificitu. S TE
antigénom sme vSak zistili krizové reakcie pri infekcii
A. suum v dvoch pripadoch. Domnievame sa, Ze pri
plemennych oSipanych detegované hrani¢né hladiny
antitrichinelovych protilatok sved¢ia o moZnom skor-
Som kontakte zvierat s inou helmintézou a potvrdzuju
poznatok, Ze ELISA metéda s TE antigénom ma iba
80% Specificitu. TE a TF antigény si v porovnani
s TES antigénom citlivejSie, pretoZe sme pomocou nich
detegovali Specifické protilatky o sedem dni skor. Cas
potrebny pre sérokonverziu je v silade s idajmi inych
autorov (Gamble, 1995). Pérez-Martin a i. (1993) po-
dobne zaznamenali prvé Specifické protilatky od 21. az
28. dnia p.i., ktoré pretrvavali v zavislosti od infekénej
davky do 250. az 420. diia p.i. Podobné vysledky zistili
s TE a TES antigénmi, pricom pri masivnej infekcii bol
TE antigén citlivejsi ako TES.

Detekcia cirkulujacich trichinelovych antigénov sa
neosvedCila pre jej nizku citlivost. Arriaga a i. (1989)
s dvojitou sendvicovou ELISA metédou zistili cirkulu-
juce povrchové stichosémové antigény iba u 54 % ex-
perimentdlne infikovanych o$ipanych.

MéZeme konstatovat, Ze s TF a TES antigénmi sme
dosiahli 100% Specificitu. Vzhladom na to, ze TF bola
citlivejSia oproti TES antigénu, o sedem dni skor sme
detegovali séropozitivitu, odpori¢ame ju pouZzit v ELI-
SA metode na diagnostiku trichinelézy. Takato metéda
je vhodna na diagnostikovanie trichinelézy Zivych zvie-
rat. Je tiez vhodna pre intravitilny monitoring trichine-
l6zy vo velkochovoch oSipanych, pri ich deklarovani
za chovy bez trichinelézy a pri exporte plemennych
zvierat pre veterindrne osvedCenie o ich negativite.

11. Priemerné hodnoty absorbancie u kontrolnych osipanych vy3etrenych s TE, TF a TES antigénmi — Mean values of OD in control pigs

detected with TE, TF and TES antigens

Infikované a negativne oSipan¢' Pocet vysetrenych® OD (TE)Mean £ S.D. | OD (TF)Mean * S.D. | OD (TES)Mean * S.D.
Trichinella spiralis 3 1,596 = 0,06 1.850 = 0,09 1,007 £ 0,03
Ascaris suum 5 0,161 £ 0.04 0.268 + 0,07 0,168 £ 0,06
Qesophagostomum spp. 5 0,261 £ 0,04 0,167 £ 0,04 0,161 £ 0,04
Negativne® . 5 0.116 £ 0,06 0,088 £ 0,04 0,082 £ 0,02
Jatoné* 30 0,209 £ 0,06 0.215 £ 0,05 0.216 + 0,07
Plemenné® 35 0,351 £ 0,07 0.249 * 0,09 0,239 + 0,06

Yinfected and negative pigs, 2number of examined animals, *negative, *slaughter pigs, 5breeding pigs
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INFORMATION

INFORMACE

INFORMACE PRO AUTORY CASOPISU VETERINARNI MEDICINA

Kromé stru¢nych pokynii na 3. strané obilky jsou pokyny pro
autory v plném rozsahu na web strince

http://www.clark.cz/vri/Pokyny.htm nebo je moZno si jejich
vytisk vyZidat v redakei.

Autory prosime o dodrZovini pokynii a 0 pozornost nisleduj
pozadavkam.

Rukopis nesmi byt vyti§tén pfili§ malymi fonty. s hustym
fadkovanim nebo s dzkymi okraji. Je tifeba pouzivat fonty Arial 11
nebo obdobné velikosti a okraje nejméné 2.5 ¢m na viech stranich.

Je tieba zvySit poCet praci uvefejiovanych v anglic¢ting. Tyto
price budou proto prednostné lektorovany a zafazoviny. Anglické
texty musi dodat autofi, ktefi odpovidaji za jejich jazykovou a od-
bornou sprivnost. Redakce velmi doporucuje, aby preklad byl zkon-
trolovian odbornikem, jehoz matefskym jazykem je anglictina.
AutorGm se doporucuje, aby poZidali o tuto pomoc svoje zahranicni
kolegy a k zasilani soubord vyuzivali elektronickou postu.

Rukopis je tfeba predklidat nejen jako soubor na disketé, ale ve
tiech aplnych vytiscich s Cislovanymi stranami (velmi se doporucuje
i Cislovani fadku a uvadéni data vytiSt€ni pod oznacenim strany
nebo v zihlavi pod zkricenym nazvem price a jmény autord), se
viemi pfilohami a s privodnim dopisem, ve kterém vichni autofi
podepisi prohlddeni. ze
* jsou s rukopisem seznimeni,

» souhlasi s jeho uverejnénim v Casopisu Veterindrni medicina za
predpokladu dspésného lektorského fizeni,

+ uvidéné vysledky nebyly dosud uvefejnény ani z:
casopisu nebo Ze jsou predehdzejici vlastni a jiz uvefejnéné

cim

<

vyalcdky v pmu citoviny,

» price je uverejiovina se souhlasem fediteli pracovist po impri-
macnim Fizeni, které je na pracovistich providéno.

Doporucuje se uvést
= jméno prekladatele a jméno a pracovidté pracovnika, ktery pie-

klad kontroloval,

« nivrh na lektory (u praci predklidanych v angli¢ting i ze zahra-
nici),

+ zda price byla jiz lektorovina po piedloZeni jinému Casopisu,
ktery ji nemohl uvefejnit, a prilozit pripominky lektor s komen-
tifem autort.

V kaZdé experimentilni prici musi uvedeno pro¢ byla provedena
(jakd byla pracovni hypotéza). jak byla provedena (metodika musi
byt jednoznacné popsina) a jaké vysledky byly dosaZeny. KaZdi
st v kapitole Vysledky musi mit odpovidajici popis pouzitého pos-
tupu v ¢asti Metoda. V samostatné Eisti Diskuse musi autofi uveést.
co z dosazenych vysledka vyplyva a svoje vlastni vysledky musi
konfrontovat s vysledky jiZz uvefejnénymi nebo uvést. v ¢em jsou
dosazené vysledky zcela nové.

Autory price mohou byt pouze pracovnici, Ktefi se na ziskdni
vysledka podileli tvarcim zpusobem, piispéli nejen k jejich nsk.ml
ale i k jejich interpretaci a jsou schopni diskutovat o celé prici,
nikoliv jen o svém velmi izkém metodickém podilu. Metodickou
a technickou pomoc, rutinni vySetfovini, poskytnuti materiilu nebo
umoznéni pouZiti pistroji. piipominky k projektu nebo piectenému
rukopisu. provedeni prekladu nebo jazykovou revizi prekladu mohou
autofi ocenit podEkovianim na konei price. Financni zdroje (napf.
Gdaje o grantové agentufe, kterd feSeni podporila a o Cislu grantu)
se uvadgji pod arou na prvni strané prispévku.

Abstrakt a jeho anglicka verze jsou rozhodujici pro zafazeni ci-
tace price do bibliografickych databdzi. Musi uvidét dosaZené
vysledky a princip metodického postupu. nikoliv podrobny popis
metod a diskusi vysledki,

Tabulky, grafy. obrizky a fotografie musi byt na samostatnych
a fadné Cislovanych listech, legenda k nim musi byt rovnéz zvIast
na samostatém listu nebo listech. Trojrozmérné grafy jsou vétSinou

méné piehledné a zbyteéné. Grafickému zpracovini vysledki je
nutno vénovat velkou pozornost.

Grafy nemohou byt tiStény barevné. proto nemohou byt
predkladany jako souéist rukopisu. Casopis Veterindrni medicina

viak muZe mit barevnou pfilohu, pokud si jeji vytiSténi zajisti pra-
informace poskytne redakce.

CoVISte autord. Podrobng;

Citacim musi byt vénovina nejvyssi pozornost. Jména autorii
v textu (uvadéji se stejnym typem pisma jako jiny text. nikoliv
prolozené nebo velkymi pismeny) musi byt uvedena sprivng a stejné
jako v seznamu literatury. Nepfesnosti ve jménech autorii vedou
k nedostupnosti citaci v bibliografickych databizich a vyvolivaji
nediavéru v autory. Rok vydini, ktery se uvidi za jmény citovanych
autor®, musi souhlasit s Gdaji v seznamu literatury a citace samo-
ziejmée nesmi v seznamu chybét stejné. jako v seznamu nemohou byt
citace, nepouZité v textu.

Nelze citovat price. Které nebyly uvefejnény v Gasopisech (napr
vyzkumné zprivy, abstrakty referita pied ych na konfi ich
i kdyz vysly ve sborniku. citace metod v ceskych nebo slovenskych
priruckich a ucebnich textech apod.). Podle zdroji pouzitych infor-
maci jsou price a cely casopis hodnoceny.

V seznamu citaci se price fadi podle anglické abecedy (Ch pod C).
price ze stejného roku se odliSuji pismeny (1998a, 1998b). Citace
musi uvadét jména viech autord. Ndzvy citovanych praci musi byt
uvidény v anglicting. Jazyk. ve kterém byla price uveiejnéna, se
uvadi v zivorce za nazvem price (napr. in Slovak)

Autofi mohou velmi prispét k zvySeni impakt faktoru Gasopisu i
k citovanosti svych publikaci zasldnim separdti svych praci ci-
tovanym autorim a viem pracovnikum, Ktefi se zabyvaji stejnou
problematikou. Pokud je jejich price dobrd, byvi Casto citovina,
ackoliv by osloveny pracovnik o jeji separdit nepozadal nebo by ci-
tace v bibliografickych databazich mohla ujit jeho pozornosti.

Redakee vita dobfe zpracované piehledné Elinky, které prispivaji
k propagaci profilovanych pracovnich tymu a jednotlivych pra-
covniki, roz8ifuji moZnosti postgradudlniho studia a ziskini Kriticky
komentovanych a prehledné zpracovanych informaci. Prehledy,
uverejiiované i v Cesting. vyvolavaji velky zajem i v zahranici. pro-
toZe na v&I§iné pracovisl neni nedostupné zajisténi prekladu alespoi
nékterych &asti. Predpokladem je vystizny ndzev a velmi podrobné
rozdéleni prehledu na Cislované kapitoly a podkapitoly a anglicki
verze obsahu (ndzvi kapitol a podkapitol).

POKYNY PRO UPRAVU RUKOPISU V LEKTORSKEM
RIZENI

Lektofi vénuji prostudoviini piedloZenych rukopist mnoho casu.
Presto se mohou mylit a poZadovat tpravy. které neprispéji ke
zlepSeni price. Od autori se proto poZaduje nejen provedeni oprav.
ale pisemné vyjadieni ke viem pripominkim lektora s konkrétimi
Gidaji. jak byl rukopis upraven (usnadni to orientaci lektora pfi po-
suzovini upravené verze rukopisu). pfipadné pro¢ autofi s nizorem
lektora nesouhlasi. Odmitnuti price (vriceni s dopisem. ve Kterém
je uvedeno. Ze po uskutecnéném lektorském fizeni bylo rozhodnuto
prici nepfijmout k uvefejnéni) nemize byt piedmétem dalsiho lek-
torského Fizeni.

Pokud rukopis nebude autory upraven podle pozadavki lektord
a vricen redakci do jednoho mésice. bude vyfazen z evidence
amaze byt pijat pouze jako novi price. V oduvodnénych pripadech
(rozsdhlé apravy. doplnéni pokust. dlouhodobi nepFitomnost na pra-
covisti) musi autofi pisemné nebo elektronickou postou poZidat
o prodlouZeni terminu piedloZeni upraveného rukopisu.

Upraveny rukopis musi byt oznaden jako novi verze (nejlépe
UPRAVENO datum v zihlavi kazdé strany). Pivodni verze musi byt
redakei vricena. pripadné poznamky lektord nesmi byt vyma

Karel Hru
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THE PASSAGE OF AMINO ACIDS THROUGH THE RUMEN
EPITHELIUM IN LAMB AND ADULT SHEEP IN VITRO

PRESTUP AMINOKYSELIN CEZ BACHOROVY EPITEL JAHNIAT
A DOSPELYCH OVIEC IN VITRO

Z. Faixova', §. Faix’, J. Varady'

IUrziversiz‘y of Veterinary Medicine, Kosice, Slovak Republic
nstitute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

ABSTRACT: Passage of six amino acids through the rumen epithelium of lamb and adult sheep was studied in the muco-
so-serous direction in vitro. Amino acids were classified into two groups: Ist group: glutamic acid — lysine — arginine: 2nd
group: glycine — alanine — leucine. Three concentrations of amino acids were used: 30 000; 3 000 and 300 pumol/l. Comparison
of amino acid concentrations of 1st group on the mucous side of rumen at 300 umol/l concentration after 60 minute incubation
was found significantly lower concentration in glutamic acid at lamb than at adult sheep. Concentration of arginine was
significantly lower in lamb at all three used concentrations on the serous side of rumen. Concentration of glutamic acid was
significantly lower at lamb against adult sheep at 30 000 and 3 000 pmol/I concentration and non measurable at 300 pmol/Il
concentration on the serous side of the rumen. Comparison of amino acid concentrations of the 2nd group on the mucous
side of the rumen after 60-minute incubation was found at 3 000 and 300 pmol/l concentration significantly lower concen-
tration of leucine in lamb than in adult sheep. Concentrations of glycine, alanine and leucine were significantly higher at
30 000 and 3 000 pmol/l concentrations in lamb than in adult sheep on the serous side of rumen. Higher concentration of
leucine was found at 300 pmol/l concentration in lamb than in adult sheep. Results of experiments showed that there are
differences in passage of amino acids through the rumen in lamb on milk diet when the rumen is not fully morphologically
and functionally developed against adult sheep.

ruminants; sheep; rumen; amino acids

ABSTRAKT: Sledovali sme prestup Siestich aminokyselin usporiadanych do dvoch trojic: I. kyselina glutimova (Glu) -
lyzin (Lys) — arginin (Arg); 2. glycin (Gly) — alanin (Ala) — leucin (Leu) cez bachorovy epitel jahniat na mlie¢nej vyZive
a dospelych oviec v mukdzno-seroznom smere in vitro. Koncentracia kaZdej sledovanej aminokyseliny bola 30 000, 3 000
a 300 pmol/l. Porovnavanim koncentrécii trojice aminokyselin Glu, Lys, Arg na mukoznej strane bachora po 60mindtovej
inkubdcii sme zistili, Ze iba pri 300 umol/l koncentrécii bola signifikantne niZiia koncentricia Glu u jahniat ako u dospelych
oviec. Na seroznej strane bola koncentricia Arg signifikantne niZia u jahniat pri vSetkych troch koncentriciich. Koncentricia
Glu bola signifikantne niZ8ia u jahniat oproti dospelym ovciam pri 30 000 a 3 000 pmol/l a nemeratelnd pri 300 pmol/l na
seroznej strane bachora. Porovnavanim koncentricii trojice aminokyselin Gly, Ala, Leu na mukoznej strane bachora sme
zistili signifikantny rozdiel iba pri Leu, ktory mal niZ3ie hodnoty u jahniat ako u dospelych oviec pri 3 000 a 300 umol/I
koncentricidch. Na seroznej strane boli koncentricie Gly, Ala a Leu signifikantne vy$3ie u jahniat oproti dospelym ovciam
pri 30 000 a 3 000 pmol/I koncentricidch. Pri 300 pmol/l koncentricii boli namerané vyssie hodnoty u jahniat len pri Leu.
Vysledky pokusov ukdzali, Ze existuji rozdiely v prestupe aminokyselin cez bachor u jahniat na mliegnej vyZive, kedy bachor
nie je plne morfologicky a funk&ne vyvinuty, a u dospelych oviec.

preZiivavee; ovea; bachor; aminokyseliny

UvoD

Bachorova stena preZiivavcov zohrava vyznamnu tlo-
hu pri vymennych procesoch dusikatych latok medzi ba-
chorovym obsahom a krvou (Viérady, 1985). Podla Ho-
overa a Millera (1991) mnoZstvo absorbovanych
aminokyselin nepresahuje viac ako 10 % z celkového
dusika absorbovaného z bachora. Pokusy autorov Fai-
xovd a Virady (1997) ukazali, Ze epitel dorzilneho
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a ventralneho bachorového vaku je schopny zadrZiavat
aminokyseliny.

U mléadat prezivavcov na mlieénej vyZive je mliecko
pasazované reflexom paZerikového Zlabu priamo do
slezu, ktory je funkéne podobny Zaludku zvierat s jed-
noduchym Zalidkom. Pocas tohto obdobia vyzZivy su
ostatné Casti predzalidkov (bachor, ¢epiec a kniha) ne-
funkcné. U jahniat rast bachora je dost vyrazny medzi
7. az 30. diiom veku a dosahuje relativnu velkost do-



spelého zvierata vo veku asi osem tyZdiiov (Church,
1972). Hlavnym stimulatorom, ktory podporuje vyvin
predZalidkov mladat prezivavcov, je fyzikilny a bio-
logicky ucinok suchého krmiva na bachorovi stenu,
najmid unikavé mastné kyseliny a zrejme aj amoniak
(Kurilov a Krotkova, 1971). V tomto obdobi sa zvicuje
plocha epitelu zvySenim poctu a velkosti papil (klkov)
a zviCSuje sa hrabka tkanivovej vrstvy epitelu. Toto
obdobie je charakteristické vysokou intenzitou biosyn-
tetickych procesov v bachorovej stene, ktoré vyzaduju
energiu a dostatok prekurzorov pre biosyntézu.

Cielom prace bolo zistit, ako vplyva morfologicky
a funkény stav bachora oviec na prestup aminokyselin
cez bachorovy epitel.

MATERIAL A METODY

V pokuse sme pouzili dve skupiny oviec plemena
slovenské merino. Prva skupina dvanastich jahniat vo
veku pit az Sest tyZdiiov bola kimena tri razy denne
z flaSe suSenym plnotuénym mliekom a senom ad libi-
tum. Druhd skupina dvanastich dospelych oviec s hmot-
nostou 30 az 40 kg bola kimend dva razy denne. Diete-
tické zloZenie kimnej davky: suSina 1 177,6 g,
straviteIné dusikaté latky 89,06 g a Skrobové jednotky
0,553. Zvierata mali volny pristup k vode.

Po usmrteni zvierat i. v. podanim pentobarbitalu sme
z brusnej dutiny vybrali bachor a odstranili bachorovy
obsah. Prazdny bachor sme premyli studenou vodou
a vloZili do nadoby s Thyrodeho roztokom. Z bachora
sme oddelili dorzalny bachorovy vak a odstranili z ne-
ho svalovii vrstvu a na vlastny pokus sme pouZili ba-
chorovy epitel s podsliznicnym vizivom. Bachorové
sliznice boli fixované hodvabom na dno valca z PVC
(priemer 45 mm), pri¢om mukdzna strana sliznice sme-
rovala dovniitra valca. Do valcov sme naliali 50 ml
roztoku jednotlivych aminokyselin. Valce boli ponore-
né do sklenenych kadiniek, ktoré obsahovali Thyrodeho
roztok bez aminokyselin. Sklenené kadinky boli umiest-
nené v prietokovom vodnom kipeli, ktory udrZiaval
konstantnu teplotu 39 °C. Roztoky vo valcoch a kadin-
kach boli pocas inkubacie premieSavané elektrickymi
mieSadielkami. Prestup aminokyselin z mukéznej na
serdznu stranu bachorovej sliznice bol merany po 60 mi-
nitach inkubdcie.

V pokuse sme pouZili Sest aminokyselin usporiada-
nych do trojic:
glycin — alanin — leucin; kyselina glutimova — lyzin —
arginin v troch roznych koncentricidch: 30 000, 3 000
a 300 pmol/l, pricom kaZzdd aminokyselina mala
uvedent koncentriciu. Koncentricia aminokyselin na
mukoznej a seréznej strane bola merand na automat-
ickom analyzatore aminokyselin AAT 339.

PouZité chemikalie: aminokyseliny (L-alanin, L-gly-
cin, L-leucin, L-kyselina glutimovd, L-lyzin, HCI, L-ar-
ginin), Serva; ostatné chemikdlie — Lachema, Brno, CR.

Z kazdej ovce (n = 12) sme robili merania na troch
preparatoch bachorového epitelu. Ich priemerna hodno-

ta bola pouzita na Statistické vypoéty. Vysledky si vy-
hodnotené ako aritmeticky priemer £ SEM. Statisticka
vyznamnost bola stanovend nepdrovym Studentovym
t-testom.

VYSLEDKY

Porovnavanim koncentracii trojice aminokyselin Glu,
Lys a Arg na mukéznej strane bachora (obr.1) sme zis-
tili signifikantne nizsiu koncentraciu len pri Glu u jah-
niat oproti dospelym ovciam pri 300 pmol/l (198,8 £ 17,6
oproti 300 * 13 umol/l, P < 0,001). Pri ostatnych vy-
chodiskovych koncentracidch neboli zistené rozdiely
pre Ziadnu z troch sledovanych aminokyselin.

Na seroznej strane bachora sme zistili rozdiely u Glu
a Arg pri vietkych troch vychodiskovych koncentraciach
a koncentrécie lyzinu sa §tatisticky neodliSovali (obr. 2).
Koncentracia Glu bola vZdy niZ8ia u jahniat oproti do-
spelym ovciam: pri koncentracii 30 000 pmol/l 2,74 +
0,68 a 8,56 % 0,34 pmol/l, P < 0,001; pri 3 000 pmol/l
0,48 +0,07 a 2,75 £ 0,4 pmol/l, P < 0,001. Pri koncen-
tracii 300 pmol/l sme zistili prestup iba u dospelych
oviec 0,66 = 0,16 pmol/l a u jahniat bolo na seréznej
strane nedetekovatelné mnoZstvo. U Arg boli namerané
nisSie hodnoty u jahniat ako u dospelych oviec: pri kon-
centrécii 30 000 pmol/l 0,7 £ 0,18 a 6,66 + 0,62 pmol/l,
P < 0,001; pri koncentracii 3 000 pmol/l 0,74 £ 0,16
a 3,68 = 0,52 pmol/l, P < 0,001; pri 300 pmol/l kon-
centracii 1,86 = 0,06 a 6,6 £ 0,16 umol/l, P < 0,001.

Porovnavanim koncentracii trojice aminokyselin
Gly, Ala a Leu na mukéznej strane bachora (obr. 3)
sme zistili signifikantne niZ$iu koncentraciu len u Leu
u jahniat oproti dospelym ovciam pri koncentrécii 3 000
prmol/l (2468 + 146 oproti 3252 + 64 pmol/l, P < 0,001)
a pri 300 pmol/l (268 + 16 oproti 322 £ 10 pmol/l,
P < 0,05). Pri ostatnych vychodiskovych koncentracidach
neboli zistené rozdiely pre Ziadnu z troch sledovanych
aminokyselin.

Na ser6znej strane bachora sme zistili rozdiely
u Gly, Ala a Leu pri vychodiskovych koncentraciach
30 000 a 3 000 umol/l a pri koncentracii 300 pmol/l
bol rozdiel iba u Leu (obr. 4). Koncentracia Gly bola
signifikantne vy§Sia u jahniat oproti dospelym ovciam:
pri koncentracii 30 000 umol/l 8,46 + 1,18 a 3,26
0,48 pmol/l, P < 0,01; pri koncentracii 3 000 umol/l
1,72 £ 0,22 2 0,78 £ 0,1 umol/l, P < 0,01. U Ala boli
tieZz namerané vysSie hodnoty u jahniat ako u dospe-
lych oviec: pri koncentracii 30 000 pmol/l 6,54 = 1,04
a 2,50 £ 0,38 umol/l, P < 0,05; pri koncentracii
3 000 umol/1 1,8 £ 0,04 a 0,74 £ 0,18 pmol/l, P <0,01.
U Leu boli vy3sie namerané hodnoty u jahniat oproti
dospelym ovciam pri vSetkych troch vychodiskovych
koncentracidch: pri koncentracii 30 000 pmol/l 6,42 *
0,68 a 2,34 + 0,36 pmol/l, P < 0,05; pri koncentrécii
3 000 pmol/l 1,32 0,42 2 0,58 + 0,2 pmol/l, P < 0,05
a pri koncentrdcii 300 pmol/l 1,18 + 0,06 a 0,62 *
0,06 pmol/l, P < 0,001.
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1. Koncentrdcia aminokyselin na mukéznej strane bachora u jahniat
a u dospelych oviec po inkubdcii. Povodnd koncentricia amino-
kyselin (umol/l): A = 30 000, B = 3 000, C = 300; n = 12; priemer
+ SEM; *** P < 0,001) - Concentration of amino acids on mucous
side of the rumen in lambs and adult sheep after incubation. Original
concentration of amino acids (umol/l): A = 30 000, B = 3 000, C =
300; n = 12; means + SEM; *** P < 0.001

"lambs, Zadult sheep

DISKUSIA

Z naSich pokusov vyplyva, Ze medzi faktory ktoré
ovplyviiuju prestup aminokyselin cez bachorovy epitel,
patri morfologicky a funk&ny stav bachora preZivav-
cov v uritom veku.

Zaujimavé vysledky sme zistili v prestupe kyseliny
glutimovej. Pri koncentracii 300 pmol/l sme na mu-
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2. Koncentrdcia aminokyselin na seréznej strane bachora u jahniat
a u dospelych oviec po inkubdcii. Povodnd koncentricia amino-
kyselin (umol/l): A = 30 000, B = 3 000, C = 300; n = 12; priemer
+ SEM; *** P < 0,001 - Concentration of amino acids on serous
side of the rumen in lambs and adult sheep after incubation. Original
concentration of amino acids (umol/l): A = 30 000, B = 3 000, C =
300; # = 12; means £ SEM; *** P < 0.001
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kéznej strane zistili signifikantne niZ$ie hodnoty kyse-
liny glutimovej a na serdznej strane bolo u jahniat jej
mnozstvo pod hranicou meratelnosti. Vysledky nazna-
Cujud, Ze ubytok kyseliny glutimovej na mukdznej stra-
ne bachora este neznamend, Ze aminokyselina prestipi-
la cez bachorovii stenu a na seréznej strane sa objavila
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+ SEM; * P < 0,05, *** P < 0,001 — Concentration of amino acids
on mucous side of the rumen in lambs and adult sheep after incuba-
tion. Original concentration of amino acids (umol/l): A = 30 000,
B =3 000, C =300; n = 12; means  SEM; * P < 0.05, *** P < 0.001
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v podobe tej istej aminokyseliny, ako opustila muk6znu
stranu bachora.

Bachorova stena obsahuje dva enzymy s aktivitou
glutamétdehydrogendzy, jeden z nich (pravdepodobne
adsorbovany) ma bakterialny p6vod, zatial ¢o druhy je
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4. Koncentricia aminokyselin na seréznej strane bachora u jahniat
a u dospelych oviec po inkubdcii. Pévodnd koncentricia aminokyselin
(umol/l): A =30 000, B =3 000, C=300; n = 12; priemer = SEM; * P <
0,05, ** P < 001, *** P < 0,001 — Concentration of amino acids on
serous side of the rumen in lambs and adult sheep after incubation.
Original concentration of amino acids (umol/l): A = 30 000. B = 3 000,
C =300: n = 12; means + SEM; * P < 0.05, ** P < 0.01, *** P < 0.001

"lambs, Zadult sheep

kon§tituény tkanivovy enzym (Lenartova a i., 1985).
Enzym glutamatdehydrogendza katalyzuje deamindciu
kyseliny glutdmovej na kyselinu a-ketoglutirovi a tiez
reverzni reakciu.
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U jahniat vo veku asi osem tyZdiiov dochddza k prud-
kému rastu steny bachora. Kym jednotyZdiiovy bachor
ma4 len tenki bachorovi stenu a malé papily, uZ v Sies-
tom tyZdni su bachorové epitelidlne bunky drsné a vy-
puklé (Lysons a i., 1976). Glutamétdehydrogeniza moze
byt zapojend do anabolickych reakcii (syntéza kerato-
hyalinovych grandl a keratinu (Stallcup a i., 1990)
a mbdZe byt ddleZita pri katabolizme proteinov v epiteli
bachora (Fell a Weekes, 1975). Predpokladidme, Ze
v tomto obdobi intenzivnych biosyntetickych procesov
v bachorovej stene u jahniat v dosledku zvySenej akti-
vity glutamatdehydrogendazy bola kyselina glutimova
po&as 60-minidtovej inkubécie rozloZena na a-ketoglu-
tarat a amoniak. Podobné vysledky dosiahli aj Makar-
cev a Materikin (1972), ktori inkubovali bachorovi
sliznicu s '4C-glycinom a zistili, Ze uhlikaty skelet bol
pouZity na syntézu inych aminokyselin.

Bachorov4 stena je metabolicky aktivna (Slesarova
a Teleha, 1983). Bola tu zistend aktivita enzymov moco-
vinového cyklu (Chalupa a i., 1970). Rozdiely v pres-
tupe argininu cez bachorovi stenu jahniat a dospelych
oviec moZno vysvetlit tym, Ze arginin je siCastou cyk-
lu, v ktorom sa detoxikuje amoniak a vznikd mocovina
(Krvavica a i., 1971; Davenport a i., 1990). Odli¥né
zapojenie argininu do toho cyklu pravdepodobne savisi
s rozdielnou schopnostou jahniat a oviec utilizovat
amoniak v bachore.

Vysledky tejto prace ukdzali, Ze existuji rozdiely
v prestupe aminokyselin cez bachorovi stenu u jahniat
na mliecnej vyZive a u dospelych oviec.
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CENTAUR NEWSLETTER FLASH INFORMATION

The CENTAUR NEWSLETTER FLASH INFOR-
MATION (CNFI), published since January 1998, is an
clectronic bulletin providing a discussion forum to the
CENTAUR Network and unique scientific and profes-
sional information available through FAO, WHO, OIE,
TAEA and from other sources. The CNFI is edited at
the Veterinary Research Institute, Brno, in cooperation
with other countries and FAO. Fourteen issues, bring-
ing more than 700 topical information since January
1998, have been alrcady available to all veterinary of-
ficers, researchers, diagnosticians and university teach-
ers, who can subscribe to this bulletin free of charge by
an order e-mailed to the address “CNFI**hruska@vri.cz.
Offices of the state veterinary administrations, univer-
sities and national veterinary institutes are encouraged
and authorized to copy this bulletin and distribute the
issues to those who have not yet access to Internet
e-mail. All the previous issues aré, available at
http://www.clark.cz/vri/biotech.htm. The special CNFI
web site is under construction. Important papers, more
information with easier selection from the index and
direct links to the important web sites will be available.

CNFI contributes to linking of the CENTAUR net-
work members and CNFI subscribers with interesting

and important web sites Twenty three web sites have
been introduced by CNFI this year.

Objectives of CNFI are as follows:

*+ to provide topical information for the staff of rese-
arch institutes and diagnostic

 laboratories, veterinary administration authorities,
and university teachers and students

« to support taking advantage ol Internet for commu-
nication by e-mail and using

+ the information presented in world wide web

+ to provide information on the activities of instituti-
ons and individual members

« of the CENTAUR network

+ to support the utilization of regional intellectual and
material resources

* to improve the communication in English

« to contribute to the search for partners for joint re-
search projects

+ to support the utilization of experience gained by
individual members for the trainingin novel met-
hods, and to facilitate the utilization of expensive
instruments

Karel Hruska

PAPERS FROM ABROAD ARE WELCOME

Authors from the following foreign universities and
institutes published their papers in the journal Veteri-
nary Medicine in 1998:

Alberta Hospital, Canada; Environmental Protection
Agency, U.S.A.; Friedrich Schiller University, Germa-
ny; National Veterinary Institute, Sweden; Parasitolo-
gical Institute, Poland; South Dakota State University,
U.S.A.; Swedish University of Agricultural Sciences;
National Institute of Health, Slovakia; Technical Uni-
versity, Slovakia; University of Quebec, Canada; Uni-
versity of Complutense, Spain; University of Florida,
U.S.A.; University of Kiel, Germany; University of
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Maiduguri, Nigeria; University of Manitoba, Canada;
University of Munich, Germany: University of North
Carolinna, U.S.A.; University of Santiago de Compos-
tela, Spain; University of Zagreb, Croatia; P.J.Safafik
University, Slovakia; University of Veterinary Medici-
ne, Slovakia; Institute of Experimental Veterinary Me-
dicine, Slovakia.

Instruction for the authors are available in English
al the web site http://www.clark.cz/vri/Pokynya.htin

The manuscripts are peer reviewed and published
within three to six months if no correction is needed.

Karel Hruska
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IMMUNOLOGICAL PARAMETERS IN DOGS WITH JUVENILE
PANOSTITIS "

IMUNOLOGICKE PARAMETRY U PSU S JUVENILNI PANOSTITIDOU

M. Faldyna', P. Trnkova’

] Veterinary Research Institute, Brno, Czech Republic
: Faculty of Veterinary Medicine, Veterinary and Pharmaceutical University, Brno, Czech
Republic

ABSTRACT: A set of immunological tests, expressing the activity of both cellular and humoral immunity, was used to
examine peripheral blood samples collected from thirty canine patients suffering from juvenile panostitis. Sixteen dogs were
sampled before and fourteen different dogs during the treatment. Increased numbers of eosinophilic and neutrophilic granu-
locytes were found in 43.3% and 23.3% of the patients, respectively. An increase in the concentration of blood serum
lysozyme, reduced activity in the lymphocyte blastic transformation test and an increased number of monocytes were demon-
strated in 16.7%, 10% and 6.7% of them, respectively. A comparison of mean values among group of normal dogs and of
patients sampled before, or during the treatment period showed significant differences in test of chemiluminiscence and in
levels of circulating immunocomplexes and lysozyme. These differences reflect probably secondary changes associated with
the inflammation. It is concluded that, generally, the immune system is not significantly involved in the pathogenesis of
canine panostitis. Possible local effects were not detectable by the set of tests used in our investigation.

dog; panostitis juvenilis; cellular immunity; humoral immunity

ABSTRAKT: Periferni krev triceti psu rozdilnych plemen s diagndzou panostitis byla vySetfena na aktivitu imunitniho
systému. Byly provedeny testy aktivity buné¢né slozky imunitniho systému (celkovy a diferenciani pocet leukocyti, test
fagocytozy methakrylitovych &astic, test chemiluminiscence, test blastické transformace lymfocytd a zastoupeni subpopulaci
lymfocytii metodou pritokové cytometrie) i stanoveni nékterych sérovych faktoru (koncentrace celkovych imunoglobulini,
hladina sérového lysozymu, hladina cirkulujicich imunokomplexi a ANA-test). Krev Sestndcti psti byla odebrina pred zaha-
jenim a krev &trndcti psti po zahdjeni terapie. Srovnanim jednotlivych vySetfenych psi s naSimi referenénimi hodnotami bylo
zjiSténo, Ze 43,3 % psi mélo vy3si pocet eosinofilnich granulocyti, 23,3 % mélo vyssi pocet neutrofilnich granulocyti, 16,7 %
mélo vy§si hladinu sérového lysozymu, 10 % psi mé&lo niZsi aktivitu lymfocyt v testu blastické transformace a 6,7 % mélo
vy§§i poCet monocyti. Srovnanim primérnych hodnot tfi skupin — kontrolnich psu, psu vySetfenych pred zahdjenim terapie
a pst vySetfenych aZ po zahdjeni terapie — byly zji§tény né&které statisticky vyznamné rozdily. Tyto rozdily byly nalezeny
v testu chemiluminiscence a v hladiné sérového lysozymu u skupiny vySetfené po zahdjeni a v mnoZstvi cirkulujicich imu-
nokomplexti u skupiny vySetfené pred zahdjenim terapie. Tyto zmény ale jsou patrné aZ sekunddrni a souvisi se zanétem.
Proto se da usuzovat, Ze imunitni systém na trovni celého organismu nema vyznamny podil na vzniku a rozvoji panostitidy
pst. Tyto Gdaje nevyluCuji moZnost zmén na lokdlni Grovni, toto ale nelze ndmi pouZitymi testy postihnout.

pes: panostitis juvenilis; bunééna imunita; humoralni imunita

INTRODUCTION

Juvenile panostitis (JP) is known by other names,
including juvenile osteomyelitis, canine panosteitis,
osteomyelitis of young dogs, enostosis and eosinophilic
panosteitis. JP is a disease with unknown ethiology,
diagnosed most frequently in young dogs of larger
breeds, including particularly German Shepherds, Do-
berman Pinschers, Great Danes, Pointers, Irish Setters,

Airedale Terriers, Labradors, and Pitbull Terriers, while
medium and small breeds are affected only rarely. Thus
86 of a set of 100 dogs suffering from JP and examined
by Bohning et al.(1970) were German Shepherds. JP
develops most frequently in dogs aged 5 to 15 months,
extreme recorded ages were 2 months and 5 years.
Males are affected more often than females. The set of
100 dogs examined by Bohning et al. (1970) consisted
of 79 males and 21 females.

*  Supported by Faculty of Veterinary Medicine, Veterinary and Pharmaceutical University, Brno, Czech Republic (Internal grant No. 8102632)
and by the Ministry of Agriculture of the Czech Republic (Grant No. EP6082).
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JP is a painful disease of long bones affecting dia-
physes and metaphyses and characterized by medullar
endostosis and, in some patients, formation of subpe-
riostacal neoplastic structures. The inflammation usu-
ally develops in a single long bone (most frequently
humerus, radius, ulna, femur, or tibia). Lesions in sev-
eral bones are found in approx. 25% patients. Clinical
signs may disappear temporarily. The most apparent
signs are mild to severe lameness and strong palpatory
pain at the affected site. Decisive for the diagnosis of
JP are radiograms showing an increase in intramedullar
opacity, endosteal thickening and laminar smooth
thickening of the bone. Radiological examination
also allows the distinction between JP and other dis-
eases manifested by lameness, such as hypertrophic
osteodystrophy, osteochondrosis dissecans and incom-
plete fractures.

Although several hypotheses concerning the cause
of JP, including infectious or hereditary factors, temporal
vascular anomalies, allergic or autoimmune reactions,
and metabolic disorders, have been postulated (Barrett
et al.. 1968; Evers, 1969; Turnier and Silverman,
1978), none of them has been confirmed so far.
Baohning et al. (1970) obtained negative results of bac-
teriological examination of radiodense bone lesions and
found normal blood scrum concentration of calcium
and phosphorus and activity of alkaline phosphatase,
while Yoshizawa et al. (1989) pointed out a marked
increase in the activity of alkaline phosphatase in their
case report. Only symptomatic treatment, consisting in
the administration of non-steroid antiinflammatory
drugs, analgetics and antibiotics, is possible owing to
the unknown cause of the disease. Absolute quiet of the
patient for at least three weeks and a balanced ration
are necessary for successful treatment of the disease.

The aim of our investigations was to assess the role
of the immune system in the pathogenesis of JP.

MATERIAL AND METHODS
Animals

Thirty dogs of various breeds suffering from panos-
titis and treated at the Clinic of Surgery and Orthopae-
dics of University of Veterinary and Pharmaceutical
Sciencies, Brno, were tested for immunological pa-
rameters. The set with a mean age of 13.2 months (range
4 months to 4 years, 25 dogs were younger than
15 months) included twenty males and ten females.
Panostitis was diagnosed on the basis of clinical signs
and radiographic findings. Most of them were German
Shepherds (12 = 40%), followed by Doberman Pinschers,
English Setters and Rottweilers. The period from be-
ginning of clinical manifestation to start of treatment
was different. Blood samples of sixteen dogs were col-
lected before starting the therapy (referred to as un-
treated henceforth). Blood samples of fourteen differ-

14

ent dogs were collected in period five to seven days
after starting the therapy. The patients were (treated
with Finadyne pro inj. (Essex, Germany, Flunixinum
meglunicum 83 mg/ml, 1 ml per 40 kg live weight, i.v.)
and Clamoxyl L.A. inj. ad us. vet. (Smith Kline
Beecham Animal Health, Belgium, Amoxycillinum
150 mg/ml, I ml per 10 kg live weight, i. m.). A control
group included thirty-four clinically healthy dogs.

Blood collection

Blood was collected from vena cephalica antebrachii.
Heparin (15 i.u/ml) was used as an anticoagulant for
tests of cell activity. Blood for serological tests was
collected without anticoagulant. The samples were
processed in the day withdrawal.

Immunological tests

Total and differential leukocyte counts. Total leuko-
cyte counts were determined using the Digicell 500 cell
counter (Contraves AG, Switzerland). Differential leu-
kocyte counts were calculated from blood smears
stained with May-Griinwald and Giemsa-Romanowski.

Phagocytosis of methacrylate particles. Phagocy-
tosis by neutrophils and monocytes of methacrylate par-
ticles (MSHP, Artim, Prague) was determined in the
whole blood using a modification (Toman and PSikal,
1985) of the test described by Vétvicka et al. (1982).

Chemiluminiscence test. Metabolic activity of neu-
trophils and monocytes was expressed as their chemi-
luminiscence after reaction with luminol (Allen et al.,
1972) in a test modified for canine blood (Makimura
and Sawaki, 1992). Results were read using the BioOr-
bit 1251 luminometer (BioOrbit Oy, Finland).

Lymphocyte transformation test. Canine lympho-
cytes were separated from blood in a cell separating
medium with a density of 1.077 g/ml (Verografin,
Léciva Prague) and their activity after stimulation with
phytohaemagglutinin (PHA), concanavalin A (ConA),
or pokeweed mitogen (PWM) was tested using the lym-
phocyte transformation test (Kristensen et al., 1982). The
incorporation of 3I-l-thyn‘nidim: was measured with the
liquid scintillation counter Packard Tricarb CA 1600
(Canbera-Packard Instruments).

Flow cytometry. Lymphocyte subsels were enumer-
ated in ten blood samples by flow cytometry. The enu-
meration was done using the indirect whole blood lysis
technique. Fifty | of blood was incubated with mono-
clonal antibodies at room temperature for 15 min and
subsequently treated with a haemolytic solution (8.26 g
NH,CI, 1g KHCO; and 0.037 ¢ Nay,EDTA in | litre of
distilled water). After centrifugation and removal of the
supernatant, secondary antibody was added and the sus-
pension was incubated at 4 °C for 20 min. Three ml of
washing solution (1g natrium-azid and 1.84 NayEDTA
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in 1 litre of PBS) was added into all tubes, the suspen-
sion was centrifuged and after removal of supernatant,
the cells were resuspended in the washing solution sup-
plemented with paraformaldehyde. The enumeration
was done using the flow cytometer FACSCalibur (Bec-
ton Dickinson, Mountain View, CA) immediately, or
the samples were kept overnight at 4 °C.

Murine monoclonal antibodies anti-canine CD3
(CA17.2A12), CD4 (CA13.1E4), CD8a (CA9.ID3),
and CD21 (CA2.1D6) kindly provided by P. Moore
(Davis,USA) and murine anti-CD8c (DOG10.8E)
kindly provided by E. Kremmer (Munich, Germany)
were used as primary antibodies. These antibodies were
presented at the first canine leucocyte antigens work-
shop (Cobbold and Metcalfe, 1994). Fluorescein
isothiocyanate-labelled swine anti-mouse immuno-
globulin (SWAM-FITC, Sevac, Prague) was used as
a secondary antibody.

Total immunoglobulins. The total immunoglobulin
concentration was determined spectrophotometrically

measuring the turbidity resulting from the addition of

zinc sulfate to serum. The procedure was a modifica-
tion (Krejc¢i, 1975) of the method described by Mc-
Ewan et al. (1970).

Lysozyme level. The concentration of lysozyme in
blood serum was determined by a spectrophotometric
measurement of clarification of a Micrococcus lysode-
icticus suspension as described by Richter and Prochézk-
ové (1986), in a modification described by Toman et
al. (1997b).

Circulating immunocomplexes (CIK). The concen-
tration of CIK in blood serum were determined by
nephelometric detection of soluble antigen-antibody com-
plexes after their precipitation with polyethylenglycol
(HaSkova, 1986).

Antinuclear antibody (ANA)-test. An impression
of rat liver was made on a slide and fixed with a frozen
(=13 °C) mixture of methanol and acetone (1 : 1). Then
1-2 pl of the tested serum, positive (VMRD, Inc., Pull-
man, WA) and negative control were added on impres-
sion and were incubated at room temperature for 1 hour.
After washing with PBS, fluorescein-isothiocyanate-la-
belled rabbit anti-canine IgG, prepared in our labora-
tory, was added and the slide was incubated at room
temperature for 1 hour. After washing, a drop of glyc-
erine with PBS was added on impression. The sample
was viewed using a fluorescence microscope.

1. Leukocyte counts of dogs with panostitis

Evaluation of results and statistical analysis

The results of the immunologic tests were used for
both individual immunologic diagnoses and for the
comparative assessment of the activity of the immune
system in groups at the same stage of treatment and
group of clinically normal dogs. Individual immu-
nologic diagnoses were determined in terms of criteria
for reduced or increased activities in immunological
tests (Toman el al.,1997b). A comparation of lympho-
cyte subsets distribution was done using the distribu-
tion patterns found in Beagle dogs of the same age by
Faldyna and Toman (1998) as reference values. Statis-
tical analysis was done using the programme STAT
plus version 1.10 (Matouskova et al., 1992). Mean val-
ues, standard deviations and statistical significance us-
ing Student’s T-test were calculated.

RESULTS

Comparison with our reference values of the data
obtained in individual patients showed increased pe-
ripheral eosinophil counts in thirteen (43.3%) animals,
the increase being marked in five of them. Six of them
were sampled before and seven after the treatment had
been started. Increased peripheral neutrophil counts
were found in seven (23.3%) dogs including four un-
treated and three treated ones. Increased blood serum
lysozyme levels were demonstrated in two untreated
and three treated (16.7%) dogs and reduced values in
blastic transformation test and increased counts of pe-
ripheral monocytes in three (10%) and two (6.7%)
dogs, respectively.

Tab. I contains data on total and differential leuko-
cyte counts. An insignificant decrease in total leuko-
cyte counts, involving neutrophil granulocytes and
lymphocytes, and insignificant increases in counts of
peripheral eosinophil granulocytes were observed in
both groups affected by panostitis. Relative counts of
eosinophils were 10.1 = 7.3 and 9.5 + 6.7 in groups
affected dogs and 3.1 = 2.6 in control dogs.

Tab. IT shows values of phagocytary activity expressed
in terms of percentages of phagocytizing neutrophil
granulocytes and monocytes and metabolic activity of
phagocytizing cells measured using the chemiluminis-
cence test. Data demonstrate a higher spontaneous, i. e.

Control dogs Affected dogs untreated Affected dogs treated
(n=34) (n=16) (n=14)
Leukocytes (10°m 10.7 £2.7 95+24 9.5%+22
Lymphocytes (10°m 3615 28+09 29+ 1.0
Neutrophils (10°1n) 63+25 52+1.8 51%£16
Monocytes (10%1) 04£03 05+04 05+03
Eosinophils (10%71) 03+03 09 +0.7 09 £038
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unstimulated chemiluminiscence and consequently sig-
nificantly lower stimulation indexes in the treated dogs.

The results of lymphocyte blastic transformation test
are shown in Tab. III. The only significant difference
was a weaker response to the stimulation with the
pokeweed mitogen in the untreated group when com-
pared with controls.

Tab. IV contains blood serum characteristics includ-
ing levels of total immunoglobulins, circulating immu-
nocomplexes and lysozyme. The significant difference
was found in the level of circulating immunocomplexes
between the untreated and the control groups, and in
the level of serum lysozyme between the treated and
the control groups. All ANA-tests were negative.

Absolute counts of lymphocyte subpopulations are
given in Tab. V. The percentages obtained in individual
groups were comparable, but absolute total and sub-
population counts were lower in the groups affected by
panostitis.

DISCUSSION

Non-specific activity of the immune system was tested
in twenty male and ten female dogs aged 4 months to
4 years (mean age 13.2 months) suffering from panos-
titis. German Shepherds were affected most [requently
(40% of the patients). Similar findings as to the age and
breed were published by Cotter et al. (1968), Hardy and
Stockman (1969), and Bohning et al. (1970).

A comparison with our reference values obtained in
normal dogs (Toman et al., 1997b) showed an increase
in eosinophilic granulocyte counts in 43.3% of the pa-
tients. While Hardy and Stockman (1969) reported this
increase in 35% of their patients, Bohning et al. (1970)
described it on only one of twenty-one patients tested
for differential counts of leukocytes. Cotler et al.
(1968) did not classify their findings as eosinophilia,
but they compared their data with values published by
Schalm (1961). In case of comparation with the refer-

I1. Phagocytic activity of dogs with panostitis in test of phagocytosis of methacrylate particles and chemiluminiscence test

Control dogs Affected dogs untreated Affected dogs treated
(n = 34) (n=16) (n=14)
Phagocytosis (%) 77.6 £ 20.8 74.5  15.1 74.1 £ 14.3
Chemilumini test lated cells (mV) 09 £0.5 1.2 0.6 1.7 £0.6+4
Stimulation index 531174 43.0 £ 189 28.6% 11.3%4

* P < 0.05 for untreated vs. treated
A P < 0.01 for control vs. treated
stimulation index — ratio of activated and unstimulated cells

I11. Activity of lymphocytes of dogs with panostitis in lymphocyte transformation test

Control dogs Affected dogs untreated Affected dogs treated

(n =34) (n=16) (n=14)
Rest cells (CPM) 260 + 139 211 £ 132 278 £ 151
Stimulation index
PHA 432+ 255 393171 40.8 £ 24.6
ConA | 42,1 £28.7 434 +249 49.8 £225
ConA 2 40.5+294 32.6%19.6 38.0 %206
PWM 362+ 198 243 % 12.0% 34.2 £ 20.6

* P < 0.05 for control vs.untreated
CPM - count per minute

1V. Serological parameters of dogs with panostitis

Control dogs Affected dogs untreated Affected dogs treated
(n = 34) (n=16) (n=14)
Total Ig (@) 74433 8.1£39 73418
CIK 169 £9.9 23.8 % 12.5% 278 £226
Lysozyme () 25% 1.1 2414 33+ 24

* P < (.05 for control vs.untreated
4p < 0.05 for control vs. treated

Ig - immunoglobulins

CIK - circulating immunocomplexes
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V. Lymphocyte subpopulation of dogs with panostitis and healthy
Beagle dogs of the same age

Healthy Beagle Dogs with

Lymphocytes dogs panostitis
n=17) (n=10)

Total (10’ 40+03 2.8+ 0.9*

CD3 —positive (10°/1) 3.1+03 22+0.5*
CD21 —positive (10”/1) 0.6+02 0503

CD4 —positive (10%/1) 1.7+03 1.1 £ 0.4*

CD8 —positive (10%/1) 08+0.1 0.5 +0.2*
CD4/CDS8 ratio 25+05 26%1.2

*P<0.01

ence values described by Toman et al., 1997b, eos-
inophilia would be diagnosed in four (25%) of their
dogs used for obtaining. It is evident that the diagnosis
of eosinophilia is a matter of setting the upper limit of
the normal range.

Between-group differences in the results of chemi-
luminiscence test and concentrations of blood serum
lysozyme in the dogs suffering from JP were apparently
due to the stage of the condition, because there was
a one-week difference between the group sampled dur-
ing the treatment period and that sampled before the
treatment period. Both groups affected by JP showed
higher concentrations of circulating immunocomplexes
than the control group of clinically normal dogs. The
nonsignificant character of this increase in the group
sampled during the treatment period apparently re-
sulted from higher SD. Clinical relevance of this in-
crease is reduced by the fact that the nature and type
of the antigen components were not identified. In spite
of the statistical significance, the increase did not ex-
ceed the upper limit of our reference values in any of
the patients and therefore it cannot be considered rele-
vant to the pathogenesis of JP.

The distribution of lymphocyte subpopulation in the
dogs affected by JP was compared with results obtained
in a group of Beagle dogs of the same age published
previously (Faldyna and Toman, 1998). However,
breed effects, that may play an important role as indi-
cated by Toman et al. (1997a) were disregarded.
Despite this fact, or just therefore, no differences in the
percentages of individual subpopulations were found.
The differences in absolute counts were apparently due
to the lower total lymphocyte counts in the groups af-
fected by JP.

The results presented here allow us to conclude that
none of the parameters of the immune status in dogs
affected by JP is suggestive of the participation at the
level of the whole organism in the pathogenesis of this
condition. On the other hand, local effects, such as that
of interleukin-1 cannot be precluded. The production of
this cytokine is stimulated by various substances in-
cluding adjuvants administered as vaccine components
repeatedly particularly to younger dogs. The effects of
interleukin-1 on bone is characterized by a decrease of

VET. MED. - CZECH, 44, 1999 (1): 13-18

the concentration of alkaline phosphate in osteoblasts
and an increase in the colagenase activity in osteo-
clasts. The effects of interleukin-1 on bone may be
more marked during the growth phase in pups of large
breeds.
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IMPAIRMENT OF NEUTROPHIL AND LYMPHOCYTE FUNCTIONS
IN DOGS WITH UNCOMPLICATED AND PYODERMA
COMPLICATED DEMODICOSIS

POSKODENIE FUNKCIE NEUTROFILOV A LYMFOCYTOV U PSOV
S NEKOMPLIKOVANOU DEMODIKOZOU A DEMODIKOZOU
KOMPLIKOVANOU S PYODERMOU

J. Mojzisova, S. Paulik, D. Baranova

University of Veterinary Medicine, KoSice, Slovak republic

ABSTRACT: The objective of investigation was to determine the degree of phagocytic ability of neutrophils and lymphocyte
blastogenesis in dogs with different duration of uncomplicated localized (LD) and generalized (GD) demodicosis, in compa-
rison with the values in dogs with demodicosis complicated with pyoderma and the clinically normal dogs. At the time of
analysis, the dogs received no medical therapy. Pyoderma was detected in the group of dogs which exhibited GD over five
weeks from the appearance of clinical signs. Depression of phagocytic activity (% of phagocytosis) and ingestion capacity
(index of phagocytic activity) have been demonstrated in the dogs suffering from GD, but not in the LD dogs. Neutrophil
dysfunction depended on the duration of clinical signs manifestation. Neutrophils from the dogs with pyoderma complicated
GD exhibited significantly lower ingestion capacity than those from the dogs with uncomplicated GD. It'was proposed that
the presence of bacterial infection may be related to the neutrophil alteration initiated by demodicosis. Lymphocyte blasto-
genesis suppression to Con A accompanied not only uncomplicated GD, but also LD. This immunosuppression develops with
the duration of clinical disease. Lymphocytes from the dogs with uncomplicated GD and pyoderma complicated GD responded
to Con A equally, however their response was significantly lower in comparison with the control. We do not assume that the
immunosuppression in the investigated dogs with complicated GD was due to the secondary bacterial infection. In conclusion,
the dysfunction of both lymphocytes and neutrophils could predispose to the development of secondary pyoderma, a common
sequela to generalized demodicosis.

dogs; demodicosis; neutrophils; lymphocytes; phagocytic activity; blastogenesis

ABSTRAKT: Predmetom Stidia bolo urcit trovei fagocytdrnej schopnosti neutrofilov a blastogenézy lymfocytov u psov
s rozdielnym trvanim nekomplikovanej lokalizovanej (LD) a generalizovanej demodikézy (GD) v porovnani s hodnotami
u psov s demodik6zou komplikovanou pyodermou a klinicky zdravych psov. Pofas doby sledovania psy neboli podrobené
Ziadnej terapii. Pyoderma bola zistend u skupiny psov s generalizovanou demodikézou trvajicou viac ako pit tyzdiiov od
objavenia sa klinickych priznakov. ZniZenie fagocytdrnej aktivity (percento fagocytézy) a ingesénej kapacity (index fagocy-
tarnej aktivity) bolo preukdzané u psov s GD, ale nie u psov s LD. Dysfunkcia neutrofilov bola zéavisla na trvani manifesticie
klinickych priznakov. Neutrofily psov s GD komplikovanou s pyodermou mali signifikantne niZ§iu inges¢ni kapacitu ako
neutrofily psov s nekomplikovanou GD. Predpokladdme, Ze pritomnost bakteridlnej infekcie je vo vztahu k alterdcii neutro-
filov iniciovanej demodik6zou. Supresia lymfocytarnej blastogenézy ku Con A dopreviadza nielen nekomplikovani GD, ale
aj LD. Tato imunosupresia sa vyvija s trvanim klinického ochorenia. Lymfocyty psov s nekomplikovanou GD a GD kompli-
kovanou pyodermou reagovali na Con A podobne, av3ak ich reakcia bola signifikantne niZ3ia v porovnani s kontrolou.
Nepredpokladime, Ze imunosupresia u vySetrovanych psov s komplikovanou GD bola ddsledkom sekunddrnej bakteridlnej
infekcie. Zdverom je moZné konstatovat, Ze dysfunkcia lymfocytov a neutrofilov mohla byt predispozi¢nym faktorom pre
rozvoj sekundirnej pyodermy, obvyklého nasledku generalizovanej demodikozy.

psy; demodikéza; neutrofily; lymfocyty; fagocytirna aktivita; blastogenéza

this disease is a suppression of cellular immunity, espe-

INTRODUCTION

Demodicosis is a frequent skin disease of dogs (Sischo
et al., 1989; Toman et al., 1996) associated with modu-
lation of host’s immunity (Lemarie, 1996; Paulik et al.,
1996a). The most frequently studied immune aspect of
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cially in view of lymphocytic reactivity to T-cell mitogens
(Scott et al.,, 1974, 1976; Corbett et al., 1975, 1976;
Healey and Gaafar, 1977; Barta et al., 1981; Barriga et
al., 1992; Paulik et al., 1996b, ¢ and others) and recently
in view of suppression of interleukin-2 production (Le-
marie and Horohov, cit. Lemarie, 1996).
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There is only a limited number of reports dealing
with the activity of non-specific immunity in demodi-
cosis, even those available are in contradiction. While
Scott (cit. Muller et al., 1989) and Toman et al. (1995)
did not report any deficiency in the functional activity
of neutrophils, others demonstrated suppression of
spontaneous and chemotactic motility (Latimer et al.,
1983; Schmitt et al., 1994) and decrease in phagocytic
activity (Schmitt et al., 1994) of these blood cells.

Pathogenesis of demodicosis has not yet been com-
pletely understood. Many questions have not yet been
explained. They concern for example the always pro-
claimed (Muller et al., 1989; Georgi and Georgi, 1992;
Ginel, 1996), but not yet proved hereditary defect of
T-cells; the principle (an effect of serum factor only)
of immunosuppression (Hirsh et al., 1975; Kraif}, 1987;
Paulik et al., 1996b) and the immunopathogenesis of
juvenile-onset or adult-onset of demodicosis (Scott et al.,
1976; Wilkic et al., 1979; Krawiec and Gaafar, 1980;
Duclos et al., 1994); and even the very cause (uncom-
plicated demodicosis or pyoderma associated demodi-
cosis) of immunosuppression associated with clinical dis-
case (Scott et al., 1976; Barta et al., 1983; Barriga et al.,
1992; Paulik et al., 1996¢; Toman et al., 1996).

This study was undertaken: 1) To assess the degree
of phagocytic ability of blood neutrophils in demodec-
tic dogs exhibiting clinical signs of varying duration,
taking into consideration blood lymphocyte reactivity
to mitogen; 2) To assess an association between the
suppression of lymphocyte blastogenesis and demodi-
cosis without or with pyoderma taking into considera-
tion the phagocytic ability of neutrophils.

MATERIAL AND METHODS

Animals and protocol

The observations were carried out on 12 healthy
dogs (7 breeds) and 28 dogs with demodicosis. Three
of the healthy dogs were males and nine were females.
Average age of healthy dogs was 1.3 years (4 mo. to

1. Groups of dogs with demodicosis used in this study

4 yr. old). These dogs came from private owners and
were examined together with sick dogs.

Fifteen dogs (5 breeds; 6 males and 9 females; of
average age l.1.years, 6 mo. to 2 yr. old) from the sick
dogs were diagnosed clinically as having active local-
ized demodicosis (LD; persisted for 1-10 weeks) and
13 (6 breeds; 8 males and 5 females; of average age
1.4 years, 5 mo. to 5.0 yr. old) as having active general-
ized demodicosis (GD; persisted for 4-16 wecks). The
diagnosis was confirmed parasitologically. None of the
dogs with LD and GD with the disease duration of less
than 5 weeks showed clinical signs of pyogenic derma-
titis at the time of investigation. From the GD dogs that
had skin lesions for more than 5 weeks, superficial
pyoderma was clinically and bacteriologically (Sraphy-
lococcus aureus) diagnosed in 4 dogs. The phagocytic
ability of blood neutrophils and the blastogenesis of
blood lymphocytes in demodicosis affected dogs were
investigated (according to acceptance of sick dogs at
our clinic for small animals) by the same procedures as
in clinically healthy dogs. At the time of analysis, the
dogs did not receive any pharmacotherapy. Animals
were divided to groups and evaluated according to Tab. I.

Examination

Blood samples were obtained from the v. cephalica
and placed into a tube containing heparin (5 units/ml
of blood).

Phagocytic ability of blood neutrophils. Evaluation
was carried out as described by Vétvicka et al. (1982),
using the phagocytosis of 2-hydroxyethylmetacrylate co-
polymer particles (MSHP, diameter: 1.2 pm: ARTIM
Prague). Fresh heparinized blood in volume of 0.1 ml
was mixed with 0.05 ml of MSHP suspension. The
mixture was incubated for 1 hour at 37 °C with occa-
sional shaking. Phagocytic activity (PA) was expressed
from the number of neutrophils (by differentiation of
200 leukocytes) as the percentage of cells able to
phagocytize more than 3 MSHP. The index of phago-
cytic activity (IPA) was calculated as the ratio of the

Groups of dogs Thipeqrlond Number of dogs
week mean £ SD :
1. both groups (2. + 3.) 1-10 56+27 15
LD 2. to 5 weeks 1-5 3315 7
3. over 5 weeks 6-10 7.6 £ 1.5 8
1. both groups (2. + 3.) 4-16 82+39 13
2. to 5 weeks 4-5 45£0.5 5
GD 3. over 5 weeks 6-16 10.5 £ 3.1 8
3a. (GD) 6-16 10.5+44 4
3a. (GD + SP) 9-12 105+ 1.7 4

LD = localized demodicosis
GD = generalized demodicosis
GD + SP = GD complicated with superficial pyoderma
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number of phagocytized MSHP and the number of
phagocytizing cells.

Blastogenic response of blood lymphocytes to mi-
togen. The lymphocytes were isolated using the Ficoll
(Pharmacia Biotech AB, Sweden), according to the
method described by Prochdzkova (1979). The majority
(> 95%) of isolated cells were defined as mononuclear

RESULTS

The comparison of parameters of phagocytic ability
of blood neutrophils and blood lymphocyte blastogene-
sis in investigated groups of dogs with demodicosis and
the control group (C group) is shown in Tab. II. The
percentage of phagocytic neutrophils was significantly

11. Phagocytic capacity of blood neutrophils and blastogenesis of blood lymphocytes in dogs with different duration of demodicosis

Groups of dogs Parameters
PA (%) IPA SI
LD . to § weeks 66.0 + 8.2* 7017 47+ 16"
2. over 5 weeks 50.1 + 12.0™¢ 6.2+ 1.9" 2.1 08"
GD I to 5 weeks 53.4+7.3% 6.0+ 14" 20 £ 0.5
2. over 5 weeks 37.4 4 11,6™ 3.0 & 130 1.4+ 0.4
Control 59.2+ 8.4 72+£28 78+ 1.8

LD and GD = see Tab. I; PA (%) = phagocytic activity; IPA = index PA; SI = stimulation index

x = P < 0.001 (vs. control)
PA: a,b=P<0.05 ¢ d=P<0.025
IPA: b=P<00l,a=P<0.005

Sk a=P<0.05b,c=P<0.00l (the values designated by the same letter are significantlly different)

cells. Viability of these cells exceeded 95%, as deter-
mined by trypan blue exclusion. The cultivation, mitogen
stimulation and the measurement of response of lympho-
cytes to Con A by ethidium bromide (EB) fluorescence
assay were investigated, as described in our previous
paper (Paulik et al., 1996b). Briefly, separated cells
were resuspended in culture medium (RPMI 1640 con-
taining 15% autologous dog serum) to give | x 109 cells
per ml. Five hundred microliters of the lymphocyte
suspension were cultured in the presence of 500 pl of
the mitogen concanavalin A (25 pg/ml; Sigma Chemi-
cal Co., USA). As a control, 500 pl of the culture me-
dium was added instead of the mitogen. The cultures
were set up in triplicate and incubated at 37 °C and 5%
CO, in humidified air for 96 hours. After incubation
cell pellets of samples were solubized with sodium do-
decyl sulphate (Aldrich Chemie, Germany) solution
and kept at room temperature for 30 minutes. After-
ward, EB (Aldrich Chemie, Germany) solution was
added. Mixtures without lymphocytes were used as
a background of fluorescence intensity (FI). FI was meas-
ured by a spectroflurameter (Jasco FP-550, Japan). Stimu-
lation index was calculated as follows: (A-C)/(B-C);
where A is mean FI with mitogen, B is mean FI with-

out mitogen, C is background FIL

Statistical analysis

Data obtained were expressed as mean + standard

deviation and analysed by Student’s r-test. Only the

P values equal to 0.05 or smaller than 0.05 were con-
sidered statistically significant.

VET. MED. - CZECH, ¢4, 1999 (1): 19-24

lower only in the GD dogs (groups 2) when compared
with C group. The comparison of groups (i.e. | and 2)
between LD and GD dogs revealed a significant reduc-
tion in the percentage of phagocytic neutrophils in GD
dogs in all the cases. A significantly higher number of
neutrophils phagocytized in the LD and GD dogs that
showed signs of clinical disease for less than 5 weeks
from the appearance of the first skin lesions (i.e. group
1 in LD and GD) in comparison with the dogs mani-
festing clinical signs over 5 weeks (i.e. group 2 in LD
and GD). The index of phagocytic activity was signifi-
cantly decreased only in GD dogs (group 2) when com-
pared with the C group. Significantly lower IPA values
were found in the GD dogs of group 2 when compared
with the same groups (i.e. group 2) in the LD dogs. No
significant difference was observed between group | of
LD and GD dogs. The comparison of the degree of IPA
in LD and GD dogs that show clinical signs for less
and more than 5 weeks from the appearance of the first
skin lesions has demonstrated a significant reduction
only in the GD dogs of group 2.

A significant decrease in SI values was observed in
all groups of LD and GD dogs when compared with
those in the group C. Significantly lower blastogenesis
of lymphocytes was observed in group 1 of GD dogs
when comparing groups 1 and 2 between LD and GD
dogs. No significant difference was observed between
groups 2 of LD and GD dogs. In both LD and GD dogs,
SI values were significantly higher in dogs with shorter
duration of clinical disease (i.e. group 1).

When LD dogs of group | were divided into 2 sub-
groups (2A = disease lasting for 1-3 weeks, n = 4; 2B =
disease lasting for 4-5 weeks, n = 3) regarding skin
lesion duration, only SI value in dogs of subgroup 2B
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St
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group

1. Blastogenic response of blood lymphocytes to mitogen in dogs
with different duration of LD to 5 weeks from the appearance of
clinical signs

SI = stimulation index

2A = dogs with 1-3 weck demodicosis
2B = dogs with 4-5 week demodicosis
C = control

x = P < 0.001 (vs.control)

® = P < 0.025 (vs. 2A)

was significantly lower in comparison with the group
C (Fig. 1). In four dogs from group 3 (n = 8, Tab. I)
of dogs with GD, demodicosis was complicated with
superficial pyoderma. When these dogs (group GD + SP,
disease lasting on average 10.5 + 1.7 weeks) were com-
pared to four dogs with uncomplicated GD (group GD,
disease lasting on average 10.5 + 4.4 weeks) no signifi-
cant difference was found in lymphocyte blastogenesis.
However, lower IPA (P < 0.05) and PA (P > 0.05)
values were observed. All parameters investigated in
GD + SP and GD groups were significantly lower in
comparison with the control dogs (Tab. III).

DISCUSSION

The results reported in this paper demostrate the de-
gree of phagocytic ability of blood neutrophils in the
dogs with different duration of uncomplicated LD and
GD with regard to lymphocyte blastogenesis, in com-
parison with those in the clinically healthy dogs and the
dogs with demodicosis complicated with pyoderma.

Significant depression of the PA and IPA values was
observed only in the GD dogs with the duration of
clinical disease exceeding 5 weeks. Neutrophil dysfunc-
tions in the dogs with chronic demodicosis complicated
with bacterial infection with regard to random and chemo-
tactic movement were described previously (Latimer et
al., 1983). One report demostrated that GD is accom-
panied by depression of the IPA values, bactericidal
capacity and chemotaxis in the polymorphonuclear
granulocytes (Schmitt et al., 1994). The authors did not
mention whether chronic demodicosis was or was not
complicated with bacterial infection. Nevertheless, our
findings contribute to the as yet limited knowledge
about the degree of phagocytic ability in the dogs with
uncomplicated GD, and that in the dogs with uncom-
plicated LD is also described.

In inflammatory skin disease, neutrophils play a cru-
cial role in the defense mechanism against pathogenic
bacteria (Muller et al., 1989). Defective chemotaxis or
phagocytosis in the neutrophils is an important cause
of increased susceptibility to opportunistic pathogens
(Rotrosen and Gallin, 1987). In fifty percent of the GD
dogs which manifested skin lesions over 5 weeks, de-
modicosis was complicated with superficial pyoderma.
Neutrophils from these dogs exhibited significantly lower
ingestion capacity and insignificant change in the pha-
gocytic activity, in contrast to the dogs with uncompli-
cated GD (Tab. III). It is possible to conclude that su-
perficial pyoderma complicated demodicosis occurs
when the neutrophil function falls below a certain limit
or that secondary bacterial infection causes augmenta-
tion of demodicosis initiated depression of phagocytic
ability of neutrophils. Neutrophil dysfunctions have also
been described in pyoderma affected dogs (Latimer et
al., 1982, 1983; Couto et al., 1989; Toman et al., 1995).
Further studies are necessary to elucidate this relation.
The exact pathomechanism of phagocytic deficit of
neutrophiles in the GD dogs is not known. The inhibi-
tion of chemotaxis of control neutrophils after the in-
cubation in demodectic dog serum gives putative evi-
dence of the presence of serum inhibitor or deactivator
in neutrophilic chemotaxis. The inhibiting substance
was not characterized (Latimer et al., 1983). There is
no indication that the depression of phagocytic ability
observed in the present study (group 2 of GD dogs;
Tab. II) was associated with suppression of lymphocyte

I11. Functional ability of blood neutrophils and lymphocytes in dogs with GD and GD complicated with superficial pyoderma

Parameters
Srpeol kg PA (%) 1PA sI
GD (over 5 weeks) 434+ 130" 39+0.7" 1.4 + 02"
GD + SP (over 5 weeks) 314+ 67 2.2 + 0.8% 1.4 + 0.5*"
Control 59.2 + 8.4 72+28 78+ 1.8

GD. GD + SP and PA, IPA, Sl —see Tab. I and 11
x =P<0.05

xx =P <0.025

xxx = P < 0.001 (vs. control)

a = P < 0.05 (vs. IPA in GD)
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blastogenesis, because blastogenesis was significantly
suppressed also in other groups of dogs with uncompli-
cated GD and LD. Prolonged exposure of neutrophils
to high concentrations of inflammatory mediators could
result in generalized deactivation of all cellular functi-
ons due to receptor down-regulation (Donabedian and
Gallis, 1981). In our study depression of phagocytic
ability of neutrophils has been demonstrated in dogs
suffering from GD, but not in LD dogs. Neutrophil
dysfunction was a secondary phenomenon with respect
to the disease process and it depended on the duration
of clinical signs. Thus, the presence of staphylococcal
infection may be related to the neutrophil alteration,
which may be induced by mediators of the severe inflam-
matory process that accompanied longer durative GD.

Initial studies showed that GD is associated with
serum substance (s) — induced T-cell suppression (Scott
et al., 1974, 1976; Hirsh et al., 1975; Corbett et al.,
1975 and others). It was demonstrated that the dogs
with LD and early GD did not exhibit any T-cell sup-
pression (Scott et al., 1976) and the relationship betwe-
en the lymphocyte response to mitogens and the clini-
cal state of GD was indicated (Scott et al., 1976;
Krawiec and Gaafar, 1980). Our results demonstrate
that the lymphocyte blastogenesis suppression to Con
A was associated not only with GD, but also with LD
and that this immunosuppression developed with the
duration of clinical disease in both forms of demodico-
sis. These findings confirmed the results of recent re-
ports in this respect (Barriga et al., 1992; Paulik et al.,
1996¢). Generalized demodicosis is often associated
with secondary pyoderma. There is an indication that
the lymphocyte blastogenesis suppression in demodico-
sis is due to the secondary bacterial infection and is
absent in dogs with uncomplicated demodicosis (Barta
et al., 1983; Toman et al., 1995). In contrast, in our
study lymphocytes from dogs with uncomplicated and
complicated GD responded to Con A equally but showed
significantly depressed responses to mitogen as compa-
red with the control dogs (Tab. III). In addition, lym-
phocytes from dogs with bacterial pyoderma had a nor-
mal response to Con A (Barriga et al., 1992; Toman et
al., 1995), whereas the dogs with uncomplicated GD
responded poorly (Barriga et al.,1992). Therefore, we
cannot assume that the immunosuppression in the su-
perficial pyoderma complicated GD dogs was due to
the secondary bacterial infection. In conclusion, both
lymphocyte blastogenesis suppression and depression
of phagocytic ability of neutrophils could predispose to
the development of secondary pyoderma, a common
sequela to generalized demodicosis.
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IDENTIFICATION OF STRAINS OF CITROBACTER
GENOMOSPECIES 10 ISOLATED FROM WELL WATER

IDENTIFIKACE KMENU CITROBACTER GENOMOSPECIES 10
IZOLOVANYCH ZE STUDNICNI VODY

Z. Pacova, E. Urbanova, P. Benda

Czech Collection of Microorganisms, Masaryk University, Brno, Czech Republic

ABSTRACT: Twenty one strains (54%) of Citrobacter genomospecies 10 were identified from 39 strains of citrobacteria
isolated from well water in the region of North Moravia during one year. Two strains of genomospecies 10 isolated from raw
milk and milking machines (Urbanovad and Pacovd, 1997) were added to the collection of 21 strains and so the total of
23 strains were studied. It is probable that the origin of the strains from milk sources is water, too. The strains were identified
using the commercial kit ENTEROtest 16 (Lachema, a.s., Brno) including OXItest and ONPtest supplemented with the
following tests: arginine dihydrolase, sodium acetate, melibiose, raffinose, dulcitol, alpha-methyl-D-glucoside. The current
database of numerical identification system TNW (Czech Collection of Microorganisms, Masaryk University, Brno) does not
contain any reference data for identification of genomospecies 10, therefore the result of identification — Citrobacter wer-
kmanii — was incorrect (Tab. II). Both C. werkmanii and genomospecies 10 are ornithine and indolle negative, malonate
positive. The two characteristics useful for their differentiation are inability of genomospecies 10 to hydrolyze urea and
inability to utilize sodium citrate as a sole carbon source. Some minor differences between the biochemical results reported
in Tab. I and those reported for the three strains of genomospecies 10 by Brenner et al. (1993) and O’Hara et al. (1995) are
as follows: 96% (previously 67%) H,S positive, 4% (previously 0%) esculin positive, 74% (previously 100%) delayed
Simmons citrate positive, 100% (previously 67%) melibiose and cellobiose positive, 0% (previously 100%) delayed arginine
dihydrolase positive. It is probable that genomospecies 10 is one of the citrobacteria most frequently isolated from well water
which were previously identified as Citrobacter freundii. Four representative strains of this genomospecies were kindly
reidentified by O'Hara in CDC Atlanta, U.S.A. These strains have been deposited in our Collection as Citrobacter sp.
(genomospecies 10): CCM 4513 (= CDC 4562-98, milking machine), CCM 4514 (= CDC 4563-98, raw milk), CCM 4515
and CCM 4711 (= CDC 4564-98 and CDC 4565-98, well water).

Citrobacter genomospecies 10; identification; well water

ABSTRAKT: Bylo testovino 23 kmenu citrobakteri genomospecies 10 izolovanych ze studniéni vody (21 kment), ze
syrového mléka a stéru z mléénice (dva kmeny) za pouZiti komeréniho diagnostického setu ENTEROtest 16, OXltestu
a ONPtestu (Lachema, a.s., Brno) a Sesti konvencnich testt: arginin dihydroldza, vyuZivdni octanu sodného, okyselovini
melibiézy, rafinézy, dulcitolu a alfa-methyl-D-glukosidu. Identifikace byla provedena pomoci tabulek dle autori Brenner aj.
(1993) a O’Hara aj. (1995), resp. dle dichotomického kli¢e (O'Hara, 1995) a numerického identifika¢niho programu TNW
(Ceska sbirka mkroorganismi, Masarykova univerzita, Brno). Zatimco pfi pouZiti diferenciatniho klide a tabulek byla iden-
tifikace genomospecies 10 sprivnda, TNW programem byla zcela netspésna, protoZe soucasnd databdze systému nezahrnuje
udaje o tomto genomospecies. Proto bylo nesprivné uréeno 22 kmeni (96 %) jako Citrobacter werkmanii na urovni velmi
dobré (61 %) aZz rodové identifikace (35%). Jeden kmen (4 %) byl urlen jako Enterobacter cancerogenus. Pro rychlou,
piedbéZnou identifikaci genomospecies 10 Ize doporucit identifika¢ni kli¢ dle O'Hara aj. (1995). K odlideni Citrobacter
genomospecies 10 od C. werkmanii doporucujeme predeviim uredzu a vyuZivani octanu sodného (oba testy jsou pozitivni
u C. werkmanii a negativni u genomospecies 10).

Citrobacter genomospecies 10; identifikace; studni¢ni voda

UvVOoD jmenovanych genomospecies (9, 10, 11). Schauer aj.
(1995) pojmenovali genomospecies 9 jako C. rodentium,

Rod Citrobacter byl reklasifikovan na zakladé DNA  genomospecies 10 a 11 zastavaji dile nepojmenovéna.
hybridizace Brennerem aj. (1993) do osmi druha (C. V soucasné dobé vzrista pocet izolaci citrobaktert
freundii, C. koseri, C. amalonaticus, C. farmeri, C. youn-  z klinického materialu. Druhy C. freundii, C. koseri, C.
gae, C. braakii, C. werkmanii, C. sedlakii) a tfi nepo-  amalonaticus, C. braakii a C. youngae se podili prede-
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vSim na infekcich mo€ového a respiraéniho traktu (Ra-
mani aj., 1988; Janda aj., 1994) a proto je jim v humén-
ni klinické mikrobiologii vénovina patfi¢na pozornost.
Mailo informaci je o vyskytu citrobaktert v potravinich,
popi. ve vodach, kde jejich vyskyt mize byt nasledné
pficinou napfiklad enterokolitid, alimentirnich nebo
nosokomialnich infekci (Thurm a Gericke, 1994). Pro-
to jsme se pokusili 0 zmapoviéni vyskytu citrobakter
v potravindch (Urbanova a Pacova, 1997) a ve vodich
(nepublikovino).

Bé&hem testovini 39 kmen citrobaktera izolovanych
z individudlnich zdroji pitné vody (studny) na severni
Moravé (okres Sumperk), bylo 21 kmeni identifikova-
no jako Citrobacter genomospecies 10. K tomuto sou-
boru byly pfidany dva kmeny (éhoZ genomospecies,
izolované ze syrového mléka a stéru z mléénice (Urba-
novd a Pacovd, 1997). ProtoZe jde pravdépodobné
o prvni ucelenou skupinu tohoto genomospecics izolo-
vanou v Ceské republice, je cilem této price publikovat
vysledky jejich identifikace pomoci komeréniho diag-
nostického setu ENTEROtest 16 (Lachema, a.s., Brno),
dodatkovych konvencnich testd, identifikacnich tabu-
lek dle autor Brenner aj. (1993), O’Hara aj. (1995)
a identifikaéniho programu TNW (Ceska sbirka mikro-
organismu, Masarykova univerzita, Brno) a upozornit
na moznost izolace genomospecies 10 z vodnich zdroji.

MATERIAL A METODY
Kmeny

Bylo testovano celkem 23 kment, z toho 21 kment
bylo izolovano standardnimi vySetfovacimi metodami
pro kontrolu zdroji pitnych vod ze studnicni vody, ze
syrového mléka byl izolovan jeden kmen a ze stéru
z mlé¢nice rovnd% jeden kmen. Ctyii kmeny z tohoto
souboru byly zafazeny do Ceské sbirky mikroorganismii,
Brno (CCM) pod &isly: CCM 4513 (= CDC 4562-98,
stér z mléénice), CCM 4514 (= CDC 4563-98, syrové
mléko), CCM 4515 a CCM 4711 (= CDC 4564-98
a CDC 4565-98, studni¢ni voda). CDC = Centers for
Disease Control and Prevention, Atlanta, USA.

Biochemické reakce

Byly provedeny komerénim diagnostickym setem
ENTEROtest 16 (tvorba sirovodiku a indolu, dekarbo-
xylace lyzinu a ornitinu, deaminace fenylalaninu, hyd-
rolyza eskulinu, uredza, vyuZivani Simmons citrdtu
a malondtu, okyselovani inositolu, adonitolu, celobié-
zy, sachardzy, sorbitolu, trehalézy, manitolu), véetné
OXItestu a ONPtestu (Lachema a. s., Brno). Doplnény
byly Sesti konven&nimi testy: okyselovani dulcitolu, alfa-
-methyl-D-glukosidu, rafinézy a melibiézy (Hugh
a Leifson, 1953), arginin dihydroldza (Brooks a Sode-
man, 1974) a vyuzivani octanu sodného (Trabulsi
a Ewing, 1962).
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Identifikace

Identifikace byla provedena pomoci diferenciacnich
tabulek (Brenner aj., 1993; O’Hara aj., 1995), dichoto-
mického identifikacniho klice (O’Hara aj., 1995) a prog-
ramem TNW (Ceska sbirka mikroorganismti, Masary-
kova univerzita, Brno).

VYSLEDKY
Biochemicki charakteristika

Vysledky biochemickych reakei, které jsou uvedeny
v tab. I, jsou véSinou v souladu s biochemickymi pro-
fily uvedenymi v literdrnich citacich (Brenner aj., 1993;
O’Hara aj., 1995). Pouze u sirovodiku, melibiézy, celo-
bi6zy a eskulinu jsme obdrZeli vySSi procento pozitiv-
nich vysledkd, naopak u sacharézy, argininu a Sim-
mons citritu jsme obdrZeli méné pozitivnich vysledka
nebo i vysledek negativni.

Identifikace

Vzhledem k tomu, Ze biochemické reakce kores-
ponduji s popisy genomospecies 10 (Brenner aj., 1993;
O’Hara aj., 1995) byla identifikace dle tabulek a identi-
fika¢niho klice témér bezproblémova. Nespravna identi-
fikace u vSech testovanych kment byla pomoci TNW
programu (tab. IT). VétSina kmenl (22) byla urCena
jako Citrobacter werkmanii — velmi dobrd, pfipadné
rodova identifikace.

DISKUSE

I kdyZ se po popisu novych druht citrobakterti ob-
jevilo nékolik praci, tykajicich se jejich zastoupeni
v klinickém materidlu, popi. v potravinich (Janda aj.,
1994; Thurn a Gericke, 1994; Wauters aj., 1995), ge-
nomospecies 10 nebylo v souboru testovanych kment
nikdy identifikovano. V roce 1997 Urbanova a Pacova
pri identifikaci citrobakter ze surovin a potravin izo-
lovaly dva kmeny, které byly uréeny jako Citrobacter
genomospecies 10. Zatimco Brenner aj. (1993) popsali
toto genomospecies na zakladé tfi kment (dva z klinic-
kého materidlu a jeden z potravin), podafilo se nim
izolovat a identifikovat homogenni skupinu 23 kment
tohoto genomospecies.

Testované kmeny byly identifikoviany pomoci EN-
TEROtestu 16 a Sesti dodatkovych testd, identifikac-
nich tabulek a dichotomického identifikacniho klice
(Brenner aj., 1993; O’Hara aj., 1995). Dodatkové testy
byly vybriny tak, aby vykazovaly vysokou diskrimi-
naéni schopnost pii identifikaci novych druhu citrobak-
terti. DosaZené vysledky (tab. I) jsou vétinou v soula-
du s literarnimi ddaji (Brenner aj., 1993; O'Hara aj.,
1995). Genomospecies 10 tvofi pomérné homogenni
skupinu, ornitin a indol negativni. Stejné jako C. werk-
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1. Srovnani vysledkil biochemickych reakci Citrobacter genomospecies 10 s literarmnimi udaji (Brenner et al., 1993; O'Hara aj., 1995) -
Comparison of the results of biochemical reactions of Citrobacter genomospecies 10 with literary data (Brenner et al., 1993; O'Hara et al.,

1995)
Test! Nage vysledky (23 kmeni)? an":[ e(‘l ;!9'5()1?; ?,,;g;;mm o
ENTEROtest 16
sirovodik — hydrogen sulfide 96 67
lysin — lysine 0
indol - indole 0
ornitin — ornithine 0 0
ureiaza - urease 0 (0)" 0
fenylalanin — phenylalanine 0 0
eskulin — esculin 4 0
Simmons citrdt — Simmons citrate 43 (74" 33 (100)"
malondt — malonate 100 100
inozitol — inositol 0 0
adonitol — adonitol 0 0
celobidza — cellobiose 100 67
sacharéza — saccharose 0 33
sorbitol - sorbitol 100 100
trehaléza — trehalose 100 100
manitol — mannitol 100 100
OXltest 0 0
ONPtest 100 67 (100)""
Konvenéni testy — conventional tests
arginin dihydroldza - arginine dihydrolase 0 33 (100)""
octan sodny - sodium acetate 0 0
melibiéza — melibiose 100 67
rafinéza - raffinose 0 0
dulcitol - dulcitol 0 0
a-methyl-D-glukosid — alpha-methyl-D-glucoside 0 0

* = procento pozitivnich reakci — positive reaction percentage

0" = opoZdéna reakce u konvencnich testi (5 az 7 dni kultivace) — delayed reaction in conventional tests (5-7 days of cultivation)

Ilt:sl. 2our results (23 strains), 3Brenm:r et al. (1993) and O’Hara et al. (1995) (3 strains)

I1. Identifikace 23 kment Citrobacter genomospecies 10 programem
TNW — Identification of 23 strains of Citrobacter genomospecies 10
by TNW program

k:::f: 1 | Identifikovano jako? Slovni vyjadieni®
14 Citrobacter werkmanii velmi dobri identifikace*
8 Citrobacter werkmanii rodovi identifikace’
1 Enterobacter cancerogenus | intermedidrni kmen®

'strain nun:ber. %identified as, *verbal description, "vcry good iden-
tification, “generic identification, "intermediary strain

manii je malondt pozitivni, na rozdil od tohoto druhu
vSak genomospecies 10 nehydrolyzuje ureu a nevyuZi-
vd octan sodny. Z dopliiujicich testi 1ze pro odliseni C.
werkmanii od genomospecies 10 dile pouZit i melibio-
zu a celobiozu (C. werkmanii negativni, genomospeci-
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es 10 pozitivni v 67 %) a arginin (C. werkmanii pozi-
tivni ve 100 %, genomospecies 10 v 33 %). Nase vy-
sledky vzhledem k literarnim ddajum (Brenner aj.,
1993; O’Hara aj., 1995) potvrzuji opoZdénou reakci
u Simmmons citratu, kdy v ENTEROtestu 16 bylo za
24 h pozitivnich 43 %, zatimco do tfi dni konvencni
metodou 74 % kment. Brenner aj. (1993) uvadéji u to-
hoto testu 100 % pozitivnich kmend do sedmi dna.
U Zadného kmene jsme nezachytili hydrolyzu argininu,
zatimco Brenner aj. (1993) uvadéji az 100 pozitivnich
vysledku. Tito autofi v8ak pouZili klasickou Moellero-
vu metodu, hodnocenou do sedmi dna, zatimco nami
pouZity mikrotest (Brooks and Sodeman, 1974) se hod-
noti za 6 h, orientacné za 24 h. Zadny z naSich kment
neokyseloval do 24 h v ENTEROtestu 16 sachar6zu
(Brenner aj., 1993, uvadgji 33 %), naopak 100 % na-
Sich kment na rozdil od literarnich udaji okyselovalo
melibiézu a celobiézu (tab. I).
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Identifikace genomospecies 10 pomoci TNW prog-
ramu byla neidspésnd, jelikoZ v databazi tohoto systému
neni genomospecies 10 a 11 zatim zafazeno. Pii ne-
spravné identifikaci se nejcastéji objevil nejblize bio-
chemicky piibuzny druh C. werkmanii a to v 61 % ja-
ko velmi dobré identifikace a v 35 % jako rodova
identifikace. K ovéreni spravnosti nasi identifikace ge-
nomospecies 10 jsme Ctyii kmeny zaslali do CDC, At-
lanta, ktefi identifikaci potvrdili. Tyto Ctyii kmeny byly
zatazeny do Ceské sbirky mikroorganismi, Brno (viz
materidl a metody) a jsou mikrobiologické vefejnosti
k dispozici jako srovndvaci materal.

Z vysokého poctu nami izolovanych kmenu ze stud-
ni¢nich vod vyplyva, Ze pfirozenym prostiedim Citro-
bacter genomospecies 10 je pravdépodobné voda. Pra-
covnici hygienickych laboratofi se tak mohou s timto
citrobakterem, jehoZ klinicky vyznam neni zatim zcela
jasny, setkat pfi rozborech pitnych vod, zejména z in-
dividudlnich zdroji. V zemédélské prvovyrobé a ve
zpracovatelském potravindi'ském primyslu 1ze pfedpo-
kladat vyskyt téchto kment zejména u mensich provo-
21, které vyuZivaji individudlni zdroje pitné vody k Ci§-
téni a oplachovani technologickych zafizeni nebo
k chlazeni surovin, resp. jatecného masa a dribeze.

Podékovini

Autofi dékuji Dr. O'Hara z CDC v Atlanté za laska-
vou reidentifikaci ¢tyf kment Citrobacter genomospe-
cies 10.
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