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THE EFFECT OF VIRGINIAMYCIN ON RUMEN FERMENTATION
IN VITRO AFTER ADAPTATION OF INOCULUM DONORS

UCINEK VIRGINIAMYCINU NA BACHOROVOU FERMENTACI
IN VITRO PO ADAPTACI DONORU INOKULA "

M. Marounek', V. Skfivanova’, J. Simiinek'

Y Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic,
Praha-Uhrinéves, Czech Republic
2 Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic

ABSTRACT: Virginiamycin is an antibiotic active against grampositive bacteria in the alimentary tract, which is also suitable
for supplementation of diets of growing and finishing ruminants. The aim of this work was to specify the effect of virginia-
mycin on some parameters of rumen fermentation in vitro Wwith inoculi taken from wethers adapted or non-adapted to the
virginiamycin intake. Incubations were performed anaerobically at 39 °C in serum bottles closed with Bunsen valves.
Virginiamycin was added at 0 or 10 mg/l to the rumen fluid diluted with McDougall buffer. Virginiamycin significantly
decreased production and utilization of lactic acid, production of methane and decomposition of casein when rumen fluid was
taken from non-adapted wethers. Most of its effects disappeared when rumen fluid was sampled from wethers adapted to the
virginiamycin intake (100 mg per head daily for 2 months). Adaptation of wethers to virginiamycin was further confirmed
by analyses of the rumen fluid which was used for inoculation of in vitro cultures. Molar percentages of acetate, propionate,
butyrate and valerate were the same before and after the adaptation. Therefore it can be concluded that the effects of
virginiamycin on rumen parameters are not stable and its addition to ruminant diets cannot be recommended, with exception
of the milk nutrition period. In the last experiment the stability of virginiamycin in the rumen fluid of adapted wethers was
investigated. The rumen fluid was diluted with buffer containing glucose and virginiamycin (10 mg/l, final conc.) and
incubated in the LF2 fermentor at pH = 6.5. Samples taken at 0, 3, 6 and 9 h were centrifuged and cell-free supernatant was
added to the MRS nutrient broth inoculated with Bacillus stearothermophilus 794B. Inoculated cultures of this indicator
organism were incubated overnight. It was found that the antibiotic activity was stable within 9h incubation interval and,
thus, a resistance mechanism other than the direct inactivation of virginiamycin existed in virginiamycin-adapted wethers.

wether; rumen fermentation; virginiamycin; adaptation

ABSTRAKT: Pfi inkubacich bachorové tekutiny skopcil virginiamycin (krmné antibiotikum) o koncentraci 10 mg/l signifi-
kantné snizil produkci i utilizaci kyseliny mlé&né, tvorbu metanu a §té€peni kazeinu. Po adaptaci skopcli na pfijem virginia-
mikrofléra se na pffjem virginiamycinu adaptuje,coZ &inf jeho pouZiti u pfeZvykacl s rozvinutym bachorovym trdvenim
problematické. Na adaptaci mikroflory ukazuje i stejné moldrni sloZeni tékavych mastnych kyselin v bachorové tekutiné
skopcti pred adaptaci na virginiamycin a po ni. Adaptacni efekt pravdépodobné nespociva v inaktivaci antibiotika mikroflérou.
Zjistili jsme, Ze v pribéhu devitihodinové inkubace bachorové tekutiny adaptovanych skopcl s pfidavkem virginiamycinu
byla aktivita antibiotika viici indikatorové bakterii Bacillus stearothermophilus stala.

skopec; bachorovd fermentace; virginiamycin; adaptace

UvVoD

Virginiamycin je osvédc¢ené krmné antibiotikum pro
monogastrickd zvifata, které lze s dspéchem uplatnit
i ve vyZziveé telat. Do zna¢né miry spliiuje pozadavky na
moderni krmnd antibiotika, protoZe kromé a¢inkl ras-
tové stimulacnich vyhovuje i pozadavkim hygienic-
kym. Jen v malé mife je resorbovin z traviciho ustroji,

nezanechd rezidua ve tkdnich a nedochdzi k prenosu
rezistence na patogenni bakterie. PouZitim virginiamy-
cinu u telat se zabyva nékolik autort, napf. Daenic-
ke (1988), Skfivanovd a Marounek (1993),
Marounek aj. (1992) a Skfivanovid aj. (1994).
Otdzkou zistava pouZiti virginiamycinu u prezvykavci
s jiZz vyvinutym bachorovym typem trdveni, doporuco-
vané vyrobcem (Delforge, 1988) a v omezené mife

" Tato préce vznikla diky podpofe z grantu & 505/93/1283 Grantové agentury AV CR.
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publikované v odborné literatufe (Boucque aj.,
1990; Kraszewski aj., 1993). V pokusech in vitro
s bachorovou tekutinou jsme totiz zjistili, Ze ucinek vir-
giniamycinu na bachorovou fermentaci zdvisi na tom,
byl-li virginiamycin pokusnym zvifatim pravidelné& po-
ddvan ¢i nikoliv Marounek a Skfivanovd,
1993).

Cilem niZe popsanych experimentl bylo zjistit dci-
nek virginiamycinu na metabolismus kyseliny mlé¢né,
proteolyzu a tvorbu metanu v bachorové tekutiné skop-
cli adaptovanych ¢&i neadaptovanych na piijem virgini-
amycinu. Dale jsme chtéli zjistit stabilitu virginiamyci-
nu v bachorové tekutiné adaptovanych skopci.
Adaptace zvitat a s ni spojend stilost i¢inku krmnych
antibiotik ma podle na$eho ndzoru pro jejich pouZiti
zdsadni vyznam.

MATERIAL A METODY

POKUSNA ZVIRATA

K pokustm byli pouZiti dva skopci o hmotnosti asi
60 kg, opatieni bachorovou pistéli. Skopci byli krmeni
koncentrdtem, kukufi¢nou sildZi a vojtéskovym senem
dvakrat denné. Adaptace skopct byla provedena po
ukonéeni prvni &sti pokusti poddvdanim 200 mg 50%
virginiamycinu denné po dobu dvou mésict. Virginia-
mycin byl poddvan per os v Zelatinové kapsli po ran-
nim krmeni. Bachorovd tekutina byla odebirdna dvé
hodiny po rannim krmeni. Virginiamycin byl v tomto
piipadé podédn aZ po odbéru.

INKUBACE

Inkubace probihaly pfi teploté 39 °C za anaerobnich
podminek. V prvnim pokusu byl zji§tén vliv virginia-
mycinu na produkci kyseliny mlécné, ve druhém vliv
na jeji utilizaci, ve tfetim vliv na $té€peni proteinu a ve
étvrtém pokusu vliv na produkci metanu. K pokusim
byly pouZity infuzni lahve uzaviené Bunsenovymi ven-
tilky. Kazdé pokusné ¢i kontrolni uspofddani bylo
inkubového ctyfikraf. Pokusné kultury obsahovaly vir-
giniamycin (Smith Kline Beecham) ve vysledné kon-
centraci 10 mg/l. Inkubace probihaly pfi fyziologic-
kych hodnotéch pH 6-7, kromé pokusu &. 2 (pH 5-6).
Doba inkubace byla 8 hodin, v pokusu ¢. 4 pak 12 ho-
din.

Pokus ¢. 1
Substratem pro bachorové mikroorganismy byl lak-
tit sodny rozpustény v McDougallové pufru (100 ml)

tak, aby po piidavku 50 ml bachorové tekutiny jeho
pocateéni koncentrace ¢inila 50 mmol/l.
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Pokus ¢&. 2

Substrdtem byla sacharéza (1,5 g) a $krob (3 g) pfi-
dané k 100 ml McDougallova pufru a 50 ml bachorové
tekutiny.

Pokus ¢. 3

Substratem byl kazein (0,3 g) a glukéza (0,75 g)
pfidané k 100 ml McDougallova pufru a 50 ml bacho-
rové tekutiny.

Pokus ¢&. 4

Substratem byla smés CM-celulézy (2 g), Skrobu
(1 g), pektinu (1 g), glukézy (0,25 g) a susenych kvas-
nic (0,25 g). Objem pufru ¢inil 140 ml a pfidavek ba-
chorové tekutiny 70 ml. Misto 300 ml infuznich lahvi
uzitych v piedchozich pokusech, byly pouzity vétsi
o objemu 500 ml. Po inokulaci a promyti volného pros-
toru lahvi CO, byly tyto hermeticky uzavieny a inku-
bovény.

Pokus ¢. 5

Ucelem tohoto pokusu bylo zjistit stabilitu virginia-
mycinu v bachorové tekutiné adaptovanych skopct.
K inkubaci bachorové tekutiny (600 ml) ziedéné pu-
frem (1 200 ml) byl pouZit fermentor LF2 z Vyvojo-
vych dilen AV CR vybaveny mechanickym michad-
lem, regulaci otacek, pH a teploty. Substritem bylo
18 g glukézy. Virginiamycin byl pfiddn v mnoZstvi
10 mg/l. Z fermentoru byly odebrany vzorky v Casech
0, 3, 6 a 9 hodin inkubace pfi pH = 6,5 za tGcelem
zjisténi aktivity antibiotika a produkce tékavych mast-
nych kyselin (TMK).

ANALYZY

Koncentrace kyseliny mlééné byla zjiSténa oxidi-
metricky v mikrodifuznich nddobkdch (Conway,
1957), protein kolorimetrickou metodou (Lowry,
1951) a TMK titra¢né, po vydestilovdni vodni parou.
Produkce metanu byla zjisténa po zméfeni tlaku v in-
kubacnich nadobdch a stanoveni metanu ve vzniklém
plynu na plynovém chromatografu s detektorem FID.
Metoda byla kalibrovidna standardni smési plynt, zis-
kanou ve VSCHT Praha. K detekci antibiotické aktivi-
ty byl pouZit Bacillus stearothermophilus 794 B, ktery
je soucdsti soupravy Intest z podniku Mlékédrny Klato-
vy. Vzorek inkubacni kapaliny z fermentoru byl odstie-
dén a bezbunéény supernatant pfiddn do Zivného média
MRS (Oxoid) v mnoZstvi 25, 50 a 100 pl na 10 ml.
Inokulovand média byla inkubovéna pies noc pfi te-
plot¢ 60 "C, pak zméfena optickd denzita kultur pfi
640 nm a zkontrolovana jejich &istota.

Statistickd vyznamnost rozdild byla hodnocena t-
-testem.

Vet. Med. - Czech, 40, 1995 (5): 129-132



1. Ucinek virginiamycinu na metabolismus kyseliny mlééné, rozklad kazeinu a produkci metanu v bachorové tekuting in vitro - Effect of
virginiamycin on metabolism of lactic acid, decomposition of casein and production of methane in the rumen fluid in vitro

Pokus ¢&.! Parametr’ G i P
0 10
a) neadaptovani skopci®
1 utilizace laktdtu* (mmol/l) 349 +3,1 13336 <0,001
2 produkce laktdtu® (mmol/l) 248+59 14,1 +477 '<0,05
3 rozklad kaseinu® (mg/l) 845 + 39 430 + 48 <0,001
4 produkce metanu’ (mmol/l) 51,056 379+ 19 <0,01
b) adaptovani skopci®
la utilizace laktdtu (mmol/l) 283+29 21,7 1,7 <0,05
2a produkce laktdtu (mmol/l) 27216 294+ 1.4 NS
3a rozklad kaseinu (mg/l) 621 + 183 556 + 101 NS
4a produkce metanu (mmol/l) 374163 325141 NS

Priméry ¢tyf inkubaci £ SD — means of four incubations £ SD
NS = nesignifikantni rozdil — nonsignificant difference

Ie:xpenmenl no., Zparamclcr, "non-udnplcd wethers, “utilization of lactate, “production of lactate, ﬁdecnmposmon of casein, 7pr0ducnon of

methane, Kadapled wethers

VYSLEDKY

Vysledky jsou v tab. I uvedeny zvlast pro neadapto-
vand a adaptovand zvifata. V bachorové tekutiné nea-
daptovanych skopci virginiamycin signifikantné snizil
produkci 1 utilizaci kyseliny mléc¢né, metanogenezi
a degradaci kazeinu. V bachorové tekutiné adaptova-
nych skopct ucinky virginiamycinu nebyly zjistény,
pretrval pouze omezeny vliv na utilizaci kyseliny mlécné.

Pfi inkubaci bachorové tekutiny adaptovanych skop-
cu s virginiamycinem byla aktivita antibiotika v devi-
tihodinovém ¢asovém intervalu stabilni (tab. II). Nepo-
tvrdil se predpoklad, Ze aktivita antibiotika v priib&hu
inkubace klesne natolik, Ze dovoli rist indikdtorové
bakterie B. stearothermophilus. Pokus byl nékolikrat
opakovin se stejnym vysledkem. Ve fermentoru byla
pfi inkubaci zaznamendna obvykld produkce TMK, asi
70 mmol/l. Bachorovi tekutina skopct (pouZitd k ino-
kulacim) méla toto molarni slozeni TMK (hodnoty po
adaptaci v zdvorce): acetdt — 64,74 % (64,82 %), pro-
pioniat — 22,59 % (22,82 %), butyrdt — 10,71 %
(10,43 %), valerat — 1,70 % (1,83 %).

DISKUSE

Nase predchozi pokusy ukdzaly, Ze virginiamycin
pfi fermentaci rostlinnych sacharidt in vitro v bacho-
rové tekutiné snizuje celkovou produkci TMK a pomér
acetdt/propiondt (Marounek a Skfivanovid,
1993). Pisobi tudiZ podobné jako jind grampozitivni
krmnd antibiotika, napf. monensin. Bylo-li viak inoku-
lum vzato ze zvifat adaptovanych na pfijem virginia-
mycinu, zminéné Gcinky se neprojevily. V podstaté
stejny zdvér vyplyva i z vysledkd obsazenych v této
prici. Nazor, Ze bachorovy mikrobidlni systém se na
pfijem virginiamycinu maze adaptovat potvrzuje i zjis-
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téni, Ze moldrni sloZzeni TMK bachorové tekutiny po-
uzité pro inokulaci bylo stejné pred i po adaptaci skopct
na virginiamycin. Adaptaci bachorovych mikroorganis-
mu na piijem krmného antibikotika jsme zaznamenali
1 v pfipad¢ tylosinu (Chon aj., 1989), nikoliv v3ak
monensinu (Simanek aj., 1989). Adaptace mikroor-
ganismi na virginiamycin nebyla spojena s destrukci
antibiotické aktivity, resp. rozklad virginiamycinu v in-
tervalu 9 hodin byl maly (men$i nez 50 %). Je viak
znamo, Ze mikroorganismy maji kromé pfimé inakti-
vace i fadu dalich moZnosti k ziskani rezistence vi&i
urCité antimikrobidlni lditce (Davies, 1986). MoZnost
pouZiti virginiamycinu jako krmného aditiva pro pfe-
zvykavce proto podle naSeho ndzoru zistdvd omezena
pouze na mlddata v obdobi mlécné vyZivy.

Podékovani

Autofi dékuji ing. Lence Strosové za stanoveni
aktivity virginiamycinu v inkubacni tekuting.

1. Optickd denzita kultur Bacillus stearothermophilus v zévislosti
na dobé inkubace bachorové tekutiny s virginiamycinem a velikosti
pridavku inkubacni tekutiny do Zivného média — Optical density of
cultures of Bacillus stearothermophilus related to the time of incu-
bation of rumen fluid with virginiamycin and to the size of incuba-
tion fluid addition to the nutrient broth

Pridavek Doba inkubace bachorové tekutiny

inkuba&ni s virginiamycinem” (h)

tekutiny! 0 3 6 9
25 pl/ml | 1,4/1,0/1,0 | 1,6/1,1/1,2 | 1,4/1,5/0,9 0.6/1,3
50 pl/ml 0 0 0 0
100 pl/ml 0 0 0 0

'addition of incubation fluid, *time of incubation of rumen fluid with
virginiamycin
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ANTIBODIES TO SOME INFECTIONS ON LARGE GOAT FARMS
IN THE CZECH REPUBLIC

PROTILATKY PROTI NEKTERYM INFEKCIM VE VELKOCHOVECH
KOZ V CESKE REPUBLICE

I. Literak, M. Skrivanek, B. Skalka, V. Celer Jr.

University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

ABSTRACT: On five newly established large goat farms the incidence of antibodies to some chronic and latent infections
(arthritis and encephalitis, Q-fever, caseous lymphadenitis and toxoplazmosis) was investigated in the first six months of the
year 1994. Agar-gel immunodiffusion did not reveal any antibodies to arthritis and encephalitis of goats (CAE). Complement
fixation test did not demonstrate any antibodies to Q-fever. Neither agar-gel immunodiffusion nor neutralization test confirmed
any antibodies to caseous lymphadentitis. Complement fixation test (titer 1 : 8 and more) revealed antibodies to toxoplazmosis
at 20.2% of the cases. No clinical symptoms of toxoplazmosis were observed on the investigated goat farms. It was recom-
mended to take a preventive serological examination of goats against CAE, Q-fever and caseous lymphadenitis before they
were housed on the given farms. By maintaining high zoohygienic parameters on the large goat farms it is possible to except
a decrease in prevalence of antibodies to toxoplazmosis.

goats; antibodies; arthritis and encephalitis; Q-fever; caseous lymphadenitis; toxoplazmosis

ABSTRAKT: V péti nove zalozenych velkochovech koz byl v prvnim pololeti roku 1994 sledovidn vyskyt protildtek proti
nékterym chronickym a latentnim infekcim (artritida a encenfalitida, Q-horecka, kaze6zni lymfadenitida a toxoplazméza).
Celkem bylo vySetieno 247 sér od 225 koz. Protildtky proti artritidé a encefalitidé koz (CAE) nebyly agar-gelovou imunodi-
fuzi zjistény. Protildtky proti Q-horecce nebyly komplementfixacni reakei zjistény. Protildtky proti kazeézni lymfadenitidé
nebyly zjistény agar gelovou imunodifuzi ani neutraliza¢nim testem. Proti toxoplazméze byly protildtky zjistény komplement-
fixacni reakci (titr 1 : 8 a vy3si) v 20,2 %. Klinické pfiznaky toxoplazmézy nebyly u koz ve sledovanych chovech zazname-
nany.Pfed naskladiiovdnim novych koz do sledovanych velkochovii bylo doporuceno jejich preventivni sérologické vySetfeni
proti CAE, Q-horecce a kazedzni lymfadenitidé. Pfi zachovini vysokych zoohygienickych parametrii ve velkochovech koz
Ize ocekdvat sniZen{ prevalence protildtek proti toxoplazméze.

kozy; protilatky; artritida a encefalitida; Q-horeCka; kaze6zni lymfadenitida; toxoplazméza

UvoD

Efektivni provozovini velkochovi koz, které jsou
u nds v soucasné dobé zaklddany, zdvisi na zdravotnim
stavu chovanych zvitat. Nezbytnym predpokladem udr-
zeni zdravych stad koz je prevence infekcnich chorob.
Mezi nemoci, které se nemusi okamzité po infekci kli-
nicky projevit patii u koz artritida a encefalitida (CAE),
Q-hore¢ka, kazeézni lymfadenitida a toxoplazméza.
Ekonomické disledky chronickych infekei nebo exa-
cerbaci latentnich stavi vyvolanych pivodci téchto
chorob v§ak mohou byt velmi vdzné. V pfipadé zoonéz
(Q-horecka, toxoplazméza) pfistupuje navic riziko
ohroZeni zdravi ¢lovéka.

CAE je celosvétové rozsifena infekce koz vyvoldva-
nd lentiviry antigenné velmi podobnymi pivodcim
Maedi-Visna u ovei (Dahlberg aj., 1981). Klinicky
se onemocnéni projevuje zejména zdnéty kloubli, mas-
titidami, pneumonii, encefalitidou kuzlat (Craw ford
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a Adams, 1981). Vzhledem k vyrazné antigenni
pifbuznosti viru Maedi-Visna a viru CAE je v sérolo-
gické diagnostice CAE standardné vyuZzivan antigen vi-
ru Maedi-Visna (Knowles aj., 1994). V nékterych
zdpadoevropskych zemich (napf. Francie) pfedstavuje
CAE v chovech koz vdzny problém (Vitu a Rus-
so, 1988).

Q-horecka se dnes vyskytuje celosvétové v oblas-
tech s piihodnymi ekologickymi podminkami. Mezi tyto
oblasti patfi i izemfi byvalého Ceskoslovenska (R ¢ h 4 -
¢ek a Tarasevich, 1988). U koz se onemocnéni
muZe klinicky projevit bronchopneumonif, mastitidami
a aborty. Cast&jsi jsou vSak latentni infekce. VySetfeni
koz bylo dosud na tizemi Ceské republiky, na rozdil od
jinych druhlt domdcich zvifat, jen ojedinélé. Rehn
a Radvan (1957) vySetiili v KFR 19 koz s negativ-
nim vysledkem.

Kazedzni lymfadenitida (pseudotuberkuléza) je rozsi-
fena v mnoha mistech svéta v oblastech s intenzivnim
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chovem malych prezvykaved (Brown a Olander,
1987). Pivodce infekce Corynebacterium pseudotuber-
culosis zpusobuje u koz chronické onemocnéni dopro-
vazené predev§im abscedaci superficidlnich miznich uz-
lin. Z byvalého Ceskoslovenska je popsina jedind
epizootie kazedzni lymfadenitidy koz (Dravecky aj,
1986). Z Ceské republiky je nové dokumentovén piipad
tohoto onemocnéni u ovei (Literdk aj., 1994). O roz-
§ifeni kazedzni lymfadenitidy v chovech koz v Ceské re-
publice nejsou dosud Zadné dostupné informace.

Toxoplasméza koz je v latentni formé rozsifena ce-
losvétové (Dubey a Beattie, 1988). Pouze z né-
kterych oblasti (ne viak z tizemi Ceské republiky) jsou
popisovény klinické pfiznaky onemocnéni — nejcastéji
aborty. Z tzemi byvalého Ceskoslovenska se zjidténi
této infekce u koz opirala o ndlezy specifickych proti-
latek nebo izolace Toxoplasma gondii. Kouba aj.
(1974) uvadé;ji séroprevalenci KFR 27 % a izolaci T. gon-
dii u ¢tyf z 10 jedinci. Hejli¢ek a Literdk
(1994) zjistili protilatky v KFR proti T. gondii u 21 %
z 54 vzorkl séra koz pochdzejicich z p&ti malochovi
v okrese Strakonice.

S cilem prohloubeni prevence zminénych ndkaz
jsme sérologicky vysetfili kozy z nékolika nové zalo-
zenych velkochovu. Smyslem tohoto sdéleni je pak in-
formovat o ndkazdch, o jejichZ vyskytu u koz na naSem
uzemi jsou zpravy dosud jen velmi nedostatecné.

MATERIAL A METODY

Vysetfované kozy pochdzely z péti nové zaloZenych
velkochovu. Priblizné celkové stavy koz v jednotlivych
chovech, pocty a terminy vySetfeni jsou uvedeny
v tab. I. V chovech ¢. 1, 2, 3 a 5 byly vySetfovany do-
spélé kozy plemene koza bild kritkosrstd. Tyto kozy
pochézely z vétiiho poctu malochovii v Ceské republi-
ce. V chovu &. 4 byly vySetfovdny kozy kaSmirové (pu-

I. Pfehled poctu vysetreni ve sledovanych velkochovech koz — An
overview of the number of examinations on the investigated large
goat farms

Podty vysetfeni’

Pocetni

Chov &!| sty 2.3, 6.4. | kviten | 8.6.
(ks) 1994 1994 1994 1994

] 300 15

2 150 15
3 250 25 30 30 40a
4 80 15 15 10b
s 100 17 15 20¢

a= 10 koz bylo vySetieno ve dvou terminech — 10 goats were
examined on two dates
3 kozy byly vy3etfeny ve tfech terminech — 3 goats were exa-
mined on three dates

b = 2 kozy byly vy3etfeny ve dvou terminech — 2 goats were exa-
mined on two dates

c = 4 kozy byly vySetfeny ve dvou terminech — 4 goats were exa-
mined on two dates

2 3 g
'farm no., “number of goats, “number of examinations, "May 94
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vodem ze Skotska), kozy angorské a kiizenky kratko-
srstych plemen (puvodem z Danska).

Kozy byly ustdjeny volné bud' ve stdji na betonové
podlaze s pfistylanim slamou (chov &. 1), nebo ve sta-
jich s hlubokou podestylkou. Uroven zoohygieny byla
v jednotlivych chovech hodnocena jako primérnd az
velmi dobrd. V Iété je kozdm navdZeno zelené krmivo
a priddvano seno a jadrné krmné smési. Pouze v chovu
¢. 5 se kozy pasou. V zimé je krmna davka zalozena na
sené, pfiddvaji se jadrné krmné smési, krmnd fepa, pfip.
cukrovarské fizky.

Ve vSech chovech byly kozy preventivné odcervo-
vany. V obdobi 1993/1994 se ve chovech ojedinéle
vyskytly projevy indigesce (vSechny chovy), byla za-
znamendna kokcidiéza kuzlat, listeriéza (chov & 3),
hypojodémie, svrab (chov ¢. 4) a paratuberkuléza (chov
¢. 5). V chovech se béhem sledovéni nevyskytly klinic-
ké pfiznaky onemocnéni, které by byly ddviny do sou-
vislosti s CAE, Q-horeckou, kazedzni lymfadenitidou
nebo toxoplazmézou.

ARTRITIDA A ENCEFALITIDA KOZ (CAE)

K sérologickému vySetfeni byla pouZita metoda
agar-gelové imunodifuze. Antigen byl ziskan kultivaci
viru Maedi-Visna (kmen OLV) na bunécné kultufe ovéi
synovidlni membriny a koncentrovian (Celer, 1993).
K vySetieni byla pouzita nefedénd séra.

Q-HORECKA

K sérologickému vySetfeni byla pouzita komplement-
fixaCni reakce s antigenem Coxiella burnetii ve féazi 11
(Bodibion, Mevak Nitra, Slovensko) a s komplemen-
tem Sevatest toxoplazma komplement (Sevac Praha).
Zdkladni fedéni séra bylo 1 : 8.

KAZEOZNI LYMFADENITIDA

Pro sérodiagnostiku se pouZila agar-gelova imuno-
difuze a neutralizacni test (Skalka a Literdk,
1994). Pro agar-gelovou imunodifuzi se pouZivala ne-
fedénd séra a antigen fosfolipiza D kmene Corynebac-
terium pseudotuberculosis CNCTC Cor 17/62. Pro ne-
utralizacni test byl pouZit equi-faktor Rhodococcus
equi kmene CNCTC Cor 91/88, beta-hemolyzin Stap-
hylococcus aureus kmene CNCTC Man 126/89 a sen-
zibilizované prané ovéi erytrocyty. Pozitivni neutrali-
zace se projevila inhibici hemolytického synergismu
fosfolipdzy D s equi-faktorem. Vychozi hodnocené fe-
déni séra bylo 1 : 10.

TOXOPLAZMOZA

K sérologickému vy3etfeni byla pouzita komplement-
fixacni reakce s antigenem Sevatest toxoplazma antigen
KFR (Sevac Praha), komplementem Sevatest toxop-
lazma komplement (Sevac Praha). Zdkladni fedéni séra
bylo 1 : 8.
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VYSLEDKY
CAE, Q-HORECKA, KAZEOZNI LYMFADENITIDA

V 74dném z 247 vySetfovanych sér nebyly zjiStény
protildtky proti viru CAE, Coxiella burnetii a Coryne-
bacterium pseudotuberculosis.

TOXOPLAZMOZA

U koz zc Ctyf chovt byly zjistény protildtky proti
Toxoplasma gondii. Séroprevalence i prumérny geo-
metricky titr (xg) se v jednotlivych chovech liily
(tab. II). Z celkem 247 vySetfenych sér byly protildtky
zjistény u 50 (20,2 %), prumérny geometricky titr byl

1. KFR protildtky proti Toxoplasma gondii u koz — KFR antibodies
to Toxoplasma gondii in goats

Chov &! | Vysetfeno? | Pozitivni® p;;‘:ic\:::f'gh“ xg
| 15 0 0 0
2 15 4 27 16
3 125 16 3 24
4 40 3 8 161
5) 52 27 52 36
Celkem® 247 50 20,2 32

xg — primérny geometricky titr — mean geometric titer

; 2 ; 3 .4 y 5
'farm no., *examined, positive, “percentage of positive goats, “total

32. Nejvy$si titr 1024 byl zjistén v jednom pripadé
u kozy z chovu ¢. 4. Tato koza byla vySetiena v Cerv-
nu. Z piipadt, kdy byly nékteré kozy vySetieny opa-
kované v mési¢nim intervalu, se sérokonverze zjistila
pouze jednou (chov ¢. 3, 1. vySetfeni v kvétnu - 0,
2. vySetfeni v ¢ervnu — | : 32).

DISKUSE
ARTRITIDA A ENCEFALITIDA KOZ (CAE)

Informace o vyskytu CAE v Ceské republice nebyla
dosud publikovdna v odborném tisku. Vzhledem k to-
mu, Ze probihaji importy koz ze zdpadni Evropy do
Ceské republiky, povazujeme sérologické vysetieni koz
pred dovozem za nezbytnou soucdst prevence tohoto
onemocnéni v Ceské republice.

Q-HORECKA
Negativni vysledky naSich vySetfeni svéd¢i o tom,
Ze Coxiella burnetii ve sledovanych chovech necirku-

luje. Tento vysledek je do jisté miry pfekvapivy, nebot
v populacich skotu v Ceské republice je cirkulace
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C. burnetii b&ind (Rehacek aj., 1979, 1987; Li-
sdk aj., 1989; Literdk, 1994; Literdk a Cal-
vo Rodriguez, 1994). Virulence autochtonnich
kmentl C. burnetii izolovanych v naSich chovech skotu
je v8ak pomérné nizkd (Valkova aj., 1994).

Z hlediska prevence Q-horecky v chovech koz pros-
tych této ndkazy je nutné zdlraznit vyznam sérologic-
kého vySetfeni nové naskladiiovanych koz. Kmen C.
burnetii zavleCeny do stdda koz mize totiZ byt pavod-
cem hromadného klinického onemocnéni koz a nésled-
né puvodcem vdzné epidemie, jak se stalo v roce 1993
na Slovensku (Kovadova aj,1993; Varga aj.,
1993).

KAZEOZNI LYMFADENITIDA

Negativni vysledky sérologickych vySetfeni v cho-
vech koz, do nichZ byla pfesunovdna zvifata z nejriz-
néjsich chovi v Ceské republice, mohou byt podkladem
pro pomérné optimistické hodnoceni epizootologické
situace u této ndkazy. Z toho divodu je nutné doporu-
¢it preventivni sérologické vySetfeni importovanych
zvitat. Vysledky vySetfeni koz v chovu ¢. 4, kde byly
kozy pochdzejici z importl ze Skotska a Ddnska, byly
rovnéz negativni. I zde bylo na misté preventivni séro-
logické vy3etfeni, nebol napf. ve Skandindvi (Norsko)
se¢ kazedzni lymfadenitida u koz vyskytuje (Hols-
tad, 1986).

TOXOPLAZMOZA

Protilatky proti T. gondii jsme zjistili ve Ctyfech
z péti sledovanych chovi, pricemz z chovu, kde proti-
litky nebyly zjistény, jsme vySetiili pouze 15 z celko-
vého stavu 300 jedinca. V jednotlivych chovech, kde
protildtky byly zjistény, se zna¢né liSila séroprevalence
protildtek proti 7. gondii. U séropozitivnich jedinch
vsak zpravidla nebylo mozné zjistit, zda k jejich infek-
ci dolo v prostiedi sledovaného chovu nebo v misté
pavodu. Klinické pfiznaky toxoplazmézy nebyly u koz
zaznamendny a to ani v chovu, kde byla séroprevalen-
ce nejvyssi, ani v chovu, kde byly nejvyS3i titry (xg)
nebo kde byla u jedné kozy zjist€éna sérokonverze. D4
se ocekdvat, Ze po urcité dobé, pfi dodrZzovani vysoké-
ho hygienického standardu ve velkochovech koz, dojde
ke sniZenf séroprevalence protildtek proti T. gondii, tak
jako k nému doslo ve velkochovech skotu a prasat
(Hejli¢ek a Literdk, 1992, 1993). Jako rozho-
dujici pro sniZeni séroprevalence se jevi zamezenf pfi-
stupu koc¢ky domdci, zkrmovani nekontaminovaného
krmiva a napdjeni nekontaminovanou vodou.

Asymptomaticky pribéh toxoplazmovych infekci
u koz, ale i dalSich druhl savcl a ptdki na naSem tze-
mi, nastoluje otdzku virulence kmen 7. gondii cirku-
lujicich v populacich vnimavych zvifat a v prostiedi.
Otédzce virulence autochtonnich kmenl 7. gondii se
proto bude nutné vénovat v dal§im obdobi.
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PREVALENCE OF ANTIBODIES TO TOXOPLASMA GONDII
IN ARMY DOGS IN THE CZECH REPUBLIC AND SLOVAK REPUBLIC

PREVALENCE PROTILATEK PROTI TOXOPLASMA GONDII
U SLUZEBNICH ARMADNICH PSU V CESKE REPUBLICE
A VE SLOVENSKE REPUBLICE

K. Hejlicek', I. Literak’, M. Lhotak’

' VEDIA, Veterinary Laboratory, Strakonice, Czech Republic
2 University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic
3 Veterinary Base of Czech Army, Grabstejn, Czech Republic

ABSTRACT: Army dogs, mostly German Sheep-dogs, were tested for antibodies to T. gondii using Sabin-Feldman dye test
(DT) and complement fixation test (CFT). Titers greater than or equal to 4 and 10 were cosidered as positive in DT and CFT,
respectively. Seroprevalences in the group of 720 dogs from the civil sector of different areas in the former Czechoslovakia
were 39.3% and 15.4% in DT and CFT, respectively. During dogs’ stay in army seroprevalences decreased only slowly. The
decrease was probably due to less possibility to contact sources of infection — dogs were fed with cooked food, kept in pens
with a high level of hygiene, and cats were very rare there. Nevertheless, some dogs in the army training centre were infected
by T. gondii in that way of dog rearing.

army dogs; Toxoplasma gondii; antibodies

ABSTRAKT: SluZebni psi z armiddy byvalého Ceskoslovenska byli v letech 1982-1984 vySetiovéani na protildtky proti
toxoplazméze. Jednalo se témér vyhradné o psy plemene némecky ovédk. K sérologickému vy3etieni byla pouzita Sabin-Fel-
dmanova reakce (DT) a komplementfixaéni reakce (CFT). Za pozitivni byl povaZzovian titr 24 pii DT a 210 pii CFT.
Séroprevalence 720 pst ve véku asi (i let byla po nakoupeni v civilnim sektoru 39,3 % (DT) nebo 15,4 % (CFT). Béhem
pobytu v armddé doslo jen k velmi mirnému poklesu séroprevalence. Toto snizeni séroprevalence bylo ddno do souvislosti
s mensim kontaktem sluZebnich psi s moznymi zdroji infekce — psi byli krmeni pfevafenou potravou, chovéni v kotcich se
standardni Grovni hygieny a jejich kontakt s kockou domdci byl minimalni. Pfesto viak u nékterych psti v armadnim vycvi-
kovém stfedisku bylo sérokonverzf protildtek prokdzéno, Ze byli infikovéni T. gondii v prostiedi tohoto vycvikového stiediska.

sluZebnf psi; Toxoplasma gondii; protildtky

INTRODUCTION areas of the former Czechoslovakia and to study
changes in seroprevalences in these dogs kept in a de-
Dubey and Beattie (1988) summarized world-  fined kennel.
-wide prevalence of 7. gondii infection in dogs. The
following papers deal with the seroprevalence of anti-
bodies to T. gondii (Martinez Maya, 1986;
Opel, 1987; Svoboda, 1987; Jackson, 1989;
Lindsay etal, 1990; Uggla etal, 1990; Ul6n

and Marder, 1990; Pavlina, 1990; Gui-

MATERIAL AND METHODS

DOGS

mardes et al, 1992), clinical canine toxoplasmosis
(Svoboda et al.,, 1987, Svoboda and Hej-
licek, 1989; Dubey et al., 1989) and findings of
toxoplasmas in dead dogs (Ehrensperger and
Pospischil, 1989; Pimenta et al, 1993).

Our objectives were to ascertain the seroprevalence
of antibodies to 7. gondii in army dogs from different
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In 1982-1984, three groups of army dogs, nearly
exclusively German Sheep-dogs, were examined for
the presence of antibodies to 7. gondii.

First, dogs at about 3 years of age that were bought
from the civil sector in different areas of the Czech
Republic and Slovakia after their drill for the army use.
Antibodies to T. gondii were tested in dogs mostly
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three times: immediately after their buying, one month
later when a quarantine had finished and after the next
2 months when the first army training course ended.

In the second and third groups there were dogs of
various age that came to the training centre from army
formations. In this centre soldiers and their dogs were
trained for the army service. Dogs were examined for
the antibodies mostly twice: immediately after they
started the training course and after one and three
months when in the second and third group, respec-
tively, the army training courses ended.

All the dogs were examined in the defined kennel.
The kennel for the army training courses is situated in
an old castle park, in a slope. Dogs were kept in pens
with a concrete floor. The pens were cleaned daily. No
raw meat was fed to the dogs. All food was cooked in
own kitchen. During the courses, dogs worked only in
the park and on a near wet meadow. A few cats oc-
curred in the kennel surroundings and rats (Ratus nor-
vaegicus) were common there.

SEROLOGIC EXAMINATIONS

Serologic examinations consisted of the Sabin-Feld-
man dye test (DT) as modified by Zdstéra et al.
(1962) and Kouba et al. (1974), which was carried
out in parallel with a complement fixation test (CFT)
as modified by Pokorny et al. (1972). The DT was
made with a standard human strain of T. gondii using
methylene blue and basic dilution of serum at 1 : 4. For
the CFT, the authors used the Sevatest Toxoplasma
Antigen KFR (SEVAC Praha, Czech Republic) and ba-
sic dilution of serum at 1 : 10. Statistical evaluation
was based on the chi-square test.

RESULTS
EXAMINATIONS OF DOGS FROM THE FIRST GROUP
Totals of 702, 687 and 450 dogs were examined

after their buying from the civil sector, after the qua-
rantine stay and when the training courses were ending,

0%
36. 2" (30/79) ,)
i

(76/170)

CZECH REPUBLIC

SLOVAKIA

1. Seroprevalences of antibodies to 7. gondii ascertained by DT in
army dogs coming from different areas of the former Czechoslovakia
(No. positive/No. tested)
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respectively. Using DT, seroprevalences in the men-
tioned terms were 39.3%, 32.0% and 31.8%, resp.
Using CFT, seroprevalences were 15.4%, 9.6% and
13.3%, resp. Distribution of positive titers is shown in
Tab. L. In DT, the highest detected titer was 64 in five
cases. In CFT, it was 80 detected once. Most dogs with
antibodies to T. gondii had positive titers of the serum
basic dilution only.

1. Distribution of titers during the investigation of seroprevalence in
the first group of army dogs (n = 1,839)

DT CEFT
titer number titer number
<4 1 200 <10 1 605
4 428 10 199
8 136 20 24
16 59 40 10
32 11 80 1
64 5

DT - Sabin-Feldman dye test
CFT - complement fixation test

Using DT, seroprevalences in dogs from different
arcas of the Czechoslovakian civil sector ranged be-
tween 35.3% and 44.7% according to the first exami-
nations immediately after buying the dogs for army use
(Fig. 1). Using CFT, seroprevalences ranged between
6.9% and 24.0%.

All twice three examinations were carried out in
450 dogs (Tab. II). During the courses seroprevalences
decreased both in DT and CFT from 42.0% to 31.8%
(chi-square = 10.1, P < 0.01) and from 17.1% to 13.3%
(NSD - no significant difference), respectively.

Changes in the occurrence of antibodies to 7. gondii
in 450 three times repeatedly tested dogs are shown in
Tabs. III and IV.

In DT, 16.4% of dogs had antibodies permanently,
e.g. in the first, second and third examinations or in the
first and third examinations (negative results of the se-
cond examinations were evaluated as an antibody de-
crease under the detectable level), 33.5% of dogs were
permanently without antibodies, the disappearance of
antibodies was observed in 25.6%. The seroconversion
that was probably evoked by the infection before the
stay in the defined kennel was observed in 16.2% and
the seroconversion evoked unambiguously by the in-
fection in that kennel in 8.2% of dogs. In CFT, the
values were 3.5%, 68.2%, 13.6%, 6.8% and 7.8% of
dogs, respectively.

EXAMINATIONS OF DOGS FROM THE SECOND
GROUP
Totals of 623 and 617 dogs were tested at start and

finish of the one-month courses, respectively (Tab. V).
Seroprevalences decreased both in DT and CFT from
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11. Seroprevalences of antibodies to 7. gondii in dogs of the first group during their training course (n = 450)

DT CFT
positive findings 5 positive findings B
number %o 8 number %o 2
Bought in civil sector 189 42.0 5.6 77 17.1 11.2
After 1-month quarantine 153 34.0 56 46 10.2 11.3
After 2-month training course 143 31.8 53 60 13:3 11.5
DT - Sabin-Feldman dye test
S,'FT - complement fixation test
X, — mean geometric titer
111. Changes in the occurrence of antibodies to T. gondii (DT) in three times repeatedly tested dogs in a defined kennel
Results of examinations
+ positive; — negative +++ +-+ ++ - +- = —-——— -+ -+ + -—+
No. of dogs 39 35 41 74 151 41 32 37
Classification to groups A A B B C D D E
% of dogs in groups (100% = 450) A=164,B=256,C=335D=162,E=82

A — permanent occurrence of antibodies: B — disappearance of antibodies; C - permanent lack of antibodies; D - seroconversion probably
due to the infection before the stay in defined kennel; E — seroconversion due to the infection in defined kennel

IV. Changes in the occurrence of antibodies to T. gondii (CFT) in three times repeatedly tested dogs in a defined kennel

Results of examinations

+ positive; — negative +4++ +—+ ++ - + - - —+- -+ + -—+
No. of dogs 5 11 10 51 307 22 9 35
Classification to groups A A B B C D D E
% of dogs in groups (100% = 450) A=35B=136;C=682,D=68,E=78
For A, B, C, D, E see Tab. Il
V. Seroprevalences of antibodies to 7. gondii in dogs during the one-month training courses
DT CFT
number of positive findings = number of positive findings =
examinations Aomber % % examinations Romber % X
Start of the course 623 208 334 5.25 623 93 149 10.9
Finish of the course 617 193 313 5.14 617 55 8.9 10.6
VI. Seroprevalences of antibodies to T. gondii in dogs during the three-months training courses
DT CFT
number of positive findings o ber of positive findings =
examinations [~ % e examinations [ % %
Start of the course 68 24 353 5.3 68 8 11.8 10
Finish of the course 67 21 313 4.7 67 6 9.0 10

33.4% to 31.3% (NSD) and from 14.9% to 8.9% (chi-

-square = 10.7, P < 0.01), respectively.

EXAMINATIONS OF DOGS FROM THE THIRD GROUP
Totals of 68 and 67 dogs were tested at start and

finish of the three-months’ courses, respectively
(Tab. VI). Seroprevalences decreased both in DT and
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CFT from 35.3% to 31.3% (NSD) and from 11.8% to
9.0% (NSD), respectively.

There were lower seroprevalences in dogs of the
second and third group coming from the army sector to
training courses than in dogs coming from the civil
sector. Using DT, 33.4% (a) and 35.3% (b), respec-
tively, versus 39.3% (a, b — NSD). Using CFT, 14.9%
(a) and 11.8% (b), respectively, versus 15.4% (a, b —
NSD).
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DISCUSSION

Considering that dogs of the same race and similar
age were examined, it is possible to eliminate the in-
fluence of race and age with the seroprevalence of an-
tibodies to 7. gondii.

There were the equable seroprevalences in various
parts of the Czech Republic and also Slovakia. The
mean seroprevalences of 39.3% (DT) and 15.4% (CFT)
were mostly accompanied by low titers. We guess
T. gondii infections with such seroprevalence and titers
were due to a frequent but not recent contact of the dog
and T. gondii.

Other authors, who examined dogs in the territory
of the Czech Republic and Slovakia in the last ten
years, published seroprevalences using DT of 5% Se-
bek, 1985) and 32% (Svoboda, 1987), using CFT
8% (Sebek, 1985), 9% (Svoboda, 1987), 28%
(Pavlina, 1990) and 57% (Vokoun, 1982). These
results varied probably due to local conditions. The
lowest seroprevalences of 5% and 8% in DT and CFT,
respectively, were in police border dogs Sebek,
1985). The police dogs were born and reared in the
police kennels and fed with cooked food all the time.

During the stay of dogs in the army, their seropre-
valences decreased only slowly. 7. gondii infection of
those dogs came into canine being at their young age
when they were kept by their first owners out of army.
The reason for a small decrease is a less possibility to
contact any source of infection in dogs kept in army
than in dogs kept in the civil sector. Army dogs are fed
with cooked food and hardly ever with raw meat. There
is also a standard hygienic level in army kennels with
exceptional occurrence of cats in them.

Strictly adhering to the system of dog feeding, rear-
ing and working in the army training center resulted in
a decrease in seroprevalence of T. gondii antibodies in
dogs. But it is true that some dogs were also infected
by T. gondii in the conditions of this training center.
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COMPARISON OF A PROOF OF GIARDIA INTESTINALIS CYSTS
WITH THE PRESENCE OF SPECIFIC ANTIBODIES IN DOGS
AND CATS

SROVNANI PRUKAZU CYST GIARDIA INTESTINALIS S VYSKYTEM
SPECIFICKYCH PROTILATEK U PSU A KOCEK

V. Svobodova, M. Svoboda, J. Konvalinova

University of Veterinary Medicine and Pharmaceutical Sciences, Brno, Czech Republic

ABSTRACT: We investigated giardiosis of dogs and cats with a view to cysts in fecal samples and antibodies in the blood
serum. Cysts were found in 25 fecal samples (5.5%) out of 458. Cysts were excreted frequently in puppies and adolescent
dogs. In 15 cases giardiosis was diagnosed together with canine distemper or parvovirosis as an opportunic infection. Indirect
immunofluorescence was used for detection of specific antibodies. We tested sera of 588 dogs and specific antibodies were
detected in 156 cases (36.5%) in titres 10-160. In basic dilution 1 : 10 antibodies were detected in 61% positive samples.
Titres 20-160 were found in 39% of the positive sera. In cats cysts were found only in 1 fecal sample out of 135 due to the
difficulties in obtaining fecal samples for repeated examinations. Specific antibodies were detected in 107 cats (56.9%) out
of 188 at titres 10-320. In basic dilution 1-10 antibodies were detected only in 30% of the positive sera but on the other
hand in 70% we detected higher titres, i.e. 20-320. We did not consider titre 10 as significantly positive in both dogs and
cats because cross-parasitic infections frequently occur. The number of serological positive dogs and cats grew with their age
because they acquired giardiosis in the course of their life mostly as asymptomatic infection. The detection of specific
antibodies cannot be used for the diagnosis because their level in blood serum persists for months. We must tread every dog
and cat excreting cysts in fecal samples to stop transmission to other animals and humans-zoonosis.

Giardia intestinalis; cysts; antibodies; IFAT; dog; cat

ABSTRAKT: Zabyvali jsme vySetfenim psi a kocek se zaméfenim na priikaz cyst G. intestinalis ve vykalech a specifickych
protildtek v krevnim séru. Cysty byly nalezeny u 25 psi z 458 vySetfovanych vzorkl vykali. Vylucovéni cyst bylo &ast&jsf
u mladsich vékovych kategorii a v 15 pfipadech doprovdzelo oportunné psinku a jednou parvovir6zu. Nepfimé imunofluo-
rescenéni metodé jsme podrobily 588 vzorki krevniho séra psi a specifické protilitky byly detekovény v 156 pfipadech
(36,5 %) v titru 10-160. V zdkladnim fedéni 1 : 10 byly protildtky zjistény u 61 % pozitivnich zvifat. Titry 20-160 se
vyskytovaly u 39 % pozitivnich jedincli. U kocek jsme cysty nalezly pouze u jednoho zvifete ze 135 vySetfovanych vzorki
vykall, coz bylo pravdépodobné zpisobeno obtiznym ziskavanim vykall pro opakované vysetieni. U 107 kocek (56,9 %) ze
188 byly zjiStény specifické protildtky v titrech 10-320. Podil protildtek v zdkladnim fedéni 1 : 10 &inil jen 30 % a naproti
tomu jsme v 70 % zjistovali vys3i titry 20-320. Vzhledem k asto soub&zné probihajicim parazitdrnim infekcim nepovazujeme
titr 10 za signifikantné pozitivni. U pst i kocek rostl pocet sérologicky pozitivnich zvifat s vékem, coZ dokazuje, Ze se béhem
Zivota setkdvaji s touto infekei probihajici Casto latentné nebo oportunné. Zjidténi specifickych protildtek nemiZe slouZit
k pfimym diagnostickym déeliim, nebot perzistuji v krevnim séru nékolik mésicd. Pfi pozitivnim nélezu cyst je nutné pacienta
1é¢it bez ohledu na intenzitu klinickych pfiznaka - rozdilnd vnimavost a odezva u hostitele, zoon6za.

Giardia intestinalis; cysty; protildtky; nepfimd fluorescence; pes; kocka

UvVOD

Giardiéza je parazitdarni onemocnéni protozodrniho
pavodu postihujici tenké stfevo zvitat i ¢lovéka. Pa-
vodcem je G. intestinalis, nékdy oznacovana také
Lamblia intestinalis nebo G. lamblia. V roce 1979 byla
giardi6za zafazena mezi parazitdrni zoon6zy. Infekce
se vyskytuje Cast&ji u mladych jedinct a projevuje se
prijmy, probihd vSak i latentné.

Vet. Med. - Czech, 40, 1995 (5): 141-146

Giardie izolované z domécich zvitat a ¢lovéka patii
ke skupiné G. intestinalis, a proto kmeny ziskané
z ruznych druhi hostiteld nejsou morfologicky rozlisi-
telné.

Parazit je roz§ifen kosmopolitng, ale jeho vyskyt vy-
razné regiondlné kolisda (Kulda a Nohynkovid,
1978). Incidence v lidské populaci ve stiedni Evropég je
2-6 % u dospélych a 10-15 % u déti (Giboda,
1988). Vy38i procento vyskytu je v subtropickych
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a tropickych oblastech (Gilman aj., 1985; Eckert,
1989). U pst se pozitivni ndlezy pohybuji v rozmezi
0,5-18 % a u kodek od 2-3 %. Wolf a Eckert
(1979) vysetrili vykaly 2 414 psi a 927 kocek. Giardie
byly prokdzdny u 1,6 % psi a 0,6 % ko¢ek. Jung-
mann aj. (1986) uvadgji frekvenci vyskytu giardii
u pst ve 3,5 %. Vy3$8i vyskyt byl zaznamendn v Aus-
tralii, kde Swan a Thompson (1986) zjistili cysty
u 2l % pst a 14 % kocek. V naSich podminkdch vylu-
Covani cyst giardii u psa kolisd v rozmezi 1,36-
10,68 % s primérem 5,65 % (Svobodovd aj.,
1987; Vokoun, 1988). Cast&ji jsou postizeni mladi
jedinci, zvifata chovana hromadné a pacienti s poru-
chami imunitniho systému.

Otdzka pfenosu giardii ze zvitat na ¢lovéka je stdle
oteviend. U jednoho ZivociSného druhu existuji varian-
ty vysoce specifické a jiné, které mohou byt infekéni
pro hostitele odli§ného druhu. ZileZi rovnéZ na vnima-
vosti nového hostitele a jeho imunokompetentnosti. Pri
vyzkumu musime mit na zfeteli rozdily mezi experi-
mentdlnimi infekcemi a infekcemi v pfirozenych pod-
minkdch (Kirkpatrick, 1987, Svobodovd
a Nevole, 1988; Eckert, 1989). Ukazuje se, Ze
k nakaZeni clovéka vétSinou dochdzi fekdln€ ordlni ces-
tou a zdrojem infekce je nejcastéji zase clovék.

V nasi prici jsme se zamérili na giardiézu psu a ko-
¢ek z hlediska pfimého ndlezu cyst ve vykalech a spe-
cifickych protilatek v krevnim séru. Vzhledem k tzkému
souZiti domdcich zvifat s lidmi se nam tato problema-
tika jevi velmi aktualni.

MATERIAL A METODY

V obdobi od fijna 1989 do prosince 1991 bylo na
L. interni klinice Veterindrni a farmaceutické univerzity
(VFU) v Brné provadéno vySetiovdni psu a kocek
zamé&fené na vyskyt giardii. Celkem bylo vySetieno
588 pst a 188 kocek. Vétsinu souboru tvofila zvifata
oSetfovand ambulantné nebo hospitalizovand (533 pst
a 126 kocek).

V celkovém poctu vySetfenych pst bylo zastoupeno
49 plemen a kiiZenci. Nejcastéj$imi plemeny byli né-
mecti ov€ici, jezevcici a pudli. V celém souboru bylo
332 psi (56,5 %) a 256 fen (43,5 %). VEék zvitat se
pohyboval v rozmezi 7 dni aZ 16 let. Hmotnost psi
byla od 400 g do 80 kg s nejvice zastoupenou hmot-
nostni kategorii 2,1-10 kg. Téméi 71 % vySetfenych
pst pochdzelo z méstského prostredi, pfedevsim z Br-
na a 29 % bylo chovano na venkové. Do této skupiny
byli zac¢lenéni i psi ministerstva vnitra, pfevdzné né-
mecti ovEaci. ;

VySetiené koc¢ky byly zastoupeny péti plemeny
a kfiZzenci. Nejéastéjsimi plemeny byly evropskd koc¢ka
kréatkosrsta a perskd. V souboru bylo zahrnuto 85 ko-
courl (45,2 %) a 95 kocek (50,5 %). Kastrath samcich
bylo Sest (3,2 %) a kastrati samicich dva (1,1 %). V&k
kocek se pohyboval od jednoho dne do 12 let a hmot-
nost od 80 g do 6 kg. Nejvice zastoupend byla hmot-
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nostni kategorie 2,1-4 kg. Zvifata pochdzejici z mést-
ského prostiedi, hlavné z brnénské aglomerace, tvofila
94 % a zvitata chovand na venkove 6 %.

U kazdého jedince jsme sledovali naciondle, tj. ple-
meno, pohlavi, vék, hmotnost, data vySetieni a jméno
a adresu majitele. Vlastni klinické vySetfeni bylo orien-
tovano na zjisténi hlavnich klinickych pfiznakd one-
mocnéni s cilenym zaméfenim na poruchy traviciho
ustroji. Vysledky dopliikovych vySetieni a diagnostic-
ké zavéry byly prevzaty z chorobopisti a evidencnich
karet kliniky.

Vzorky vykalt k parazitologickému vySetieni byly
odebrdny u 458 psi (78 %) a 135 ko&ek (72 %). Vy-
kaly byly ziskdany béhem hospitalizace, pfineseny ma-
jitelem nebo byl proveden odbér rektdlni tyCinkou.
Vlastni parazitologické vySetieni vykalu bylo provadé-
no na Ustavu parazitologie VFU flotaéni metodou. Ja-
ko flotacni roztok byl pouzivan roztok cukru o mérné
hmotnosti 1 150. Pokud to bylo moZzné, opakovali jsme
vySetfeni trikrat, ale jednalo se pouze o mensi st sou-
boru psu. U kocek se ndm tento zpisob nepodafilo za-
jistit. Vzorky byly vySetfoviny v optickém mikroskopu
pii zvétseni 200x. Vzorky krve k sérologickému vySet-
feni byly u psl odebirdny z v. cephalica antebrachii,
poptipadé z v. saphena a u kocek z v. jugularis nebo
z v. cephalica antebrachii. Ziskané sérum bylo ucho-
vdavino v plastovych zkumavkdch pii teploté =20 °C.
Sérologické vySetfeni bylo provadéno nepfimou imu-
nofluorescenéni reakei (NFR). Ve spoluprici s Biovetou
Ivanovice na Hané jsme ziskali antigamaglobulinovy
konjugdt kralici proti psim nebo koci¢im gamaglobuli-
nim znaceny fluoresceinizothiocyanatem. Korpuskularni
antigen giardii jsme izolovali z lidské stolice flotaci
a ndslednym opakovanym promyvanim v pufrovaném
fyziologickém roztoku. Tyto pozitivni vzorky pochdze-
li z Krajské hygienické stanice v Brné. Antigen byl po
naneseni na podlozni skli¢ka fixovdn acetonem a ucho-
vavan pii teplot¢ -20 °C. Pfi vlastnim sérologickém
vySetfeni byla krevni séra fedéna od titru 10 az do vyse
pozitivniho titru. Spolehlivost reakce jsme ovéfovali
systémem kontrol: negativni kontrola bez séra a pozi-
tivni kontrola s vysoce pozitivnimi séry (titr 320). Pre-
pardty jsme vyhodnocovali na fluorescenénim mikro-
skopu Jenalunar 30-60 050 imerzi pfi zvétSeni 630x.
Kvantitativni hodnoceni vySetfovanych vzorkl jsme
provddéli podle Jirovce (1977).

VYSLEDKY

Vysetfili jsme celkem 588 pst, z nichZ bylo 55 bez
klinickych pfiznakt onemocnéni, zatimco u 533 bylo
zjisténo 123 riznych diagnéz. Nejastji byla zastou-
pena infekéni onemocnéni (psinka, parvoviréza). Cel-
kovy pichled parazitdrnich ndlezii 458 vySetfenych psi
je uveden v tab. I. Cysty giardii byly zji§tény u 25 psi
(5,5 %). Soudasné infekce vice druhy parazita byly
prokdzdny v 66 pripadech. U 15 pst probihala giar-
diéza spole¢né s parvovir6zou a v jednom piipadé
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1. Pfehled parazitd zjist€nych ve vykalech psii (n = 458) - A survey
of parasites detected in the feces of dogs (n = 458)

Pozitivni nd
Parazit' -
Pocet? o

Giardia intestinalis 25 5.5
Cryptosporidium sp 21 46
Isospora ohioensis 55 12,0
Hammondia heydorni 4 0.9
Sarcocystis sp. 2 0,4
Toxocara canis 74 16,2
Toxascaris leonina 3 0.7
Trichocephalus vulpis 5 1.1
Ancylostoma caninum 1 0.2
Taenia sp - 3 0.7
Celkem® 193 | 423

2 i 3 4
lpamsm:. positive findings, ‘number, “total

1. Kombinace parazitologickych a sérologickych vysledkii vySetfeni
u psii (n = 458) — Combinations of parasitological and serological
results of examinations in dogs (n = 458)

- - 317 69,1
Giardia + 117 25,5
intestinalis i B 18 1.9
+ + 7 1.5
lpamsilc. :p:\rnsimlogical examination, ‘sv:mlngic;\l examination,
*number

H1. Pfehled paraziti zjisténych ve vykalech kocek (n = 135)
of parasites detected in the feces of cats (n = 135)

A survey

ro—1 Pozitivni nilezy’ |
Pocet’ %
Giardia intestinalis | 0.7
Cryptosporidium sp. 8 5.9
Isospora felis 14 10,4
Isospora rivolta 5 37
Toxoplasma gondii ‘ 9 6.7
Sarcocystis sp. 4 3.0
Toxocara cati 24 17.8
Toxascaris leonina 1 0,7
Celkem* 66 48,9

1 2 S~ 3 4
parasite, “positive findings, “number, “total

s psinkou. Protilatky proti giardiim byly detekoviny
u 156 psi (36,5 %) z celkového poctu vySetfenych zvi-
fat. Titry dosahovaly hodnot 10-160. Nej¢astéji byla
séra pozitivni v zdkladnim fedéni 1 : 10 (60,9 %). Vy-
sledky NFR jsou pfehledné zndzornény na obr. 1. Srov-
nani pfimého nélezu cyst ve vykalech s hodnotami titra
protildtek v krevnim séru je uvedeno v tab. II. Z celko-
vych vysledkl vyplyvd, Ze shoda obou vy3etieni, tj.
obé negativni byla v 317 pfipadech (69,1 %) a obé po-
zitivni v sedmi pfipadech (1,5 %). Vyrazny rozdil obou
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polt et
@
400 —
100 =~ 9
2
19
1
[] » 2 L) 0 W,
titr

1. Protildtky proti giardiim u psii (n = 588) — Antibodies to giardias
in dogs (n = 588)

5
ldog number, “titre

3

PRS0 B U0 U 0 U0 U0 U0 U0 0 U U0 O O S B N Oy

W vykaly' 3.
- | krev2

~

dol
7.1t-3m
A B C D E F G H ,
vek

. J- 51-8
31 6m‘. 11-2r r

im-1r 21-5r 8r - a vice

Z. Piehled pozitivnich ndiezi vySetfeni vykall a krve u jednodivych
vékovych kategorii psi — G. intestinalis; A = do 7 tydni, B =
7.1 tydne-3 mésice, C = 3,1-6 mésicl, D = 6,1 mésice-1 rok, E =
1.1-2 roky, F = 2,1-5 rokii, G = 5,1-8 roku, H = 8 roki a vice -
A survey of positive findings from examination of feces and blood
in the particular age categories of dogs — G. intestinalis; A = under
7 weeks, B = 7.1 weeks-3 months, C = 3.1-6 months, D =
6.1 months-1 year, E = 1.1-2 years, F = 2.1-5 years, G = 5.1-8
years, H = 8 years and more

"feces, *blood, ‘ngc

metod se projevil ve prospéch sérologického vySetfeni
ve 117 piipadech (25,5 %). Vztah véku zvifat k pozi-
tivnimu ndlezu cyst ve vykalech a protildtek v krevnim
séru ukazuje obr. 2. Cysty vyluCovali nej¢astéji psi nej-
mlad8ich vékovych karegorii do tii mésicu, zatimco
s vékem se zvySoval zdchyt specifickych protilatek.
Kocek jsme vysetfili 188, z toho 62 bez klinickych
piiznakli onemocnéni a 126 nemocnych, u kterych by-
lo zji§téno 43 riznych diagndéz. Nejcastéji se jednalo
o nemoci parazitarniho puvodu. Prehled ndlezi zjiSténych
pii vySetieni vykali 135 kocek je uveden v tab IIIL
Giardie byly diagnostikovany v jednom pripadé
(0,7 %). SmiSené infekce vice druhy paraziti byly pro-
kazany ve 21 pfipadech. Z celkového poctu 188 vzorkl
krevniho séra kocek byly protilatky proti giardiim de-

143



20

2
titr

3. Protilatky proti giardiim u kodek (n = 188) — Anubodies to

glardias in cats (n = 188)

'cat number, “titre

tekovdny ve 107 vzorcich, tj. 56,9 % z celkového poc-
tu. Titry dosahovaly hodnot 10-320. Séra byla nejcastéji
pozitivni v zdkladnim fedéni 1 : 10 (29,9 %). Vysledky
sérologického vySetfeni jsou zndzornény v obr. 3. Srov-
nani parazitologickych ndlezd s hodnotami titra proti-
latek je piehledné uvedeno v tab. IV. Pozorujeme rov-
néz vyrazny rozdil (53,3 %) ve prospéch sérologické
metody. Vztah pozitivnich ndlezi NFR k véku kocek
ukazuji obr. 4 a 5. Nezjistili jsme zadnou dispozici
k infekci danou pohlavim nebo plemennou prislusnosti.

DISKUSE

V nadi prdaci jsme prokdzali cysty G. intestinalis
u 5.5 % vySetfenych psit s vyrazné vy$&im zdchytem
u zvitat nejmladSich veékovych karegorii (Sténata do
sedmi tydnl vylucovala cysty v 23 %). Nase vysledky
jsou v souladu s ndlezy autort Kulda a Nohyn-
kovad (1978), Jungmann aj. (1986), Svobodo-
vd aj. (1987) a dalSich, ktefi referuji o zachytu v roz-
mezi od 0,5 do 18 %, s castéjSim vyskytem u mladat,
napt. Hahn aj. (1988) zjistili u Sténat incidenci cyst
giardii az v 35,9 %.*U kocek jsme zachytili cysty ve
vykalech pouze jednou, tj. 0,7 %, podobné jako Kul-
da a Nohynkova (1978) a Wolf a Eckert

IV. Kombinace parazitologickych a sérologickych vysledku vysetfeni
u kocek (n = 135) - Combinations of parasitological and serological
results of examinations in cats (n = 135)

—
! - = 61 | 452 \‘
Giardia . [ 73 54.1 1‘
‘ intestinalis ¥ ~ 0 ‘\ 0 ‘
| + + [ 07 |

1 3 2 . g 3
parasite, “parasitological examination, “serological examination,
number

144

4. Cysta G intestinalis pii pozitivni NFR — A cyst of G inrestinalis

at positive NFR

do7t 31-6m 11.2r 5.1-
7.1t-3m 61m-1r 21-5r 8r -a vice
A B C D E F G H
vek
5. Prehled pozitivnich ndleza vySetieni krve u jednothivych véko-
vych Kategoni kocek - Giardia intestinalis; A = do 7 tydnu, B =
7,1 tydne-3 mésice, C = 3,1-6 mésicu, D = 6,1 mésice-1 rok, T

1,1-2 roky, F = 2,1-5 roku, G = 5,1-8 roku, H = 8 roki a vice -
A survey of positive findings from examination of blood in the par

ticular age categories of cats - G intestinalis: A = under 7 weeks,
B = 7.1 weeks-3 months, C = 3.1-6 months, I> = 6.1 months-1 year,
E = 1.1-2 years, F = 2.1-5 years, G = 5.1-8 years, H = 8 years and
more

blood, “age

(1979), kteii uvadeji 0.6-3 % pozitivnich zachyti a
Kirkpatrick (1986) popisujici incidenci 1-11 %.
S ohledem na skutecnost, ze G. intestinalis je charak-
teristicka intermitujicim vyluCovinim cyst (Faubert,
1988) a nase odbéry byly provadény casto jednorizove,
muzeme predpoklidat vySSi zdachytnost pii opakova-
nych odbérech. predeviim u kocek. Giardioza se fadi
mezi typickd oportunni onemocnéni (Eckert, 1989)
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&asto doprovazejici zdvazné infekce. RovnéZ v naSem
souboru 25 psi vyludujicich cysty byla primdrné u 15
diagnostikovédna parvoviréza a u jednoho psinka (cel-
kem u 64 %). Klinické pfiznaky giardiézy bylo v pfi-
padech oportunni infekce té€Zké posoudit vzhledem
k primdrnimu onemocnéni. V ostatnich pfipadech byly
pozorovény stiidavé prijmy a zhorSend kondice. Tyto
klinické pfiznaky byly vyraznéjsi u mladych zvifat,
u dospélych prob&hla infekce Casto latentné.

Protilatky proti giardiim byly zji$tény u 156 psu
(36,5 %) s titry v rozmezi 10-160, pfi¢emZ v zdklad-
nim fedéni 1 : 10 byly zjidt€ny protildtky asi u 61 %
sérologicky pozitivnich zvifat. Protilatky v fedéni 20-
160 byly u 61 pozitivnich zvifat (39 %). U kocek byly
specifické protildtky proti giardiim prokdzany ve 107
vzorcich krevniho séra (57 %). Titry dosahovaly hod-
not 10-320. Podil vyskytu protilitek v zakladnim fedé-
ni 1 : 10 byl ve srovndni se psy podstatné niZsi a Cinil
30 %. Naproti tomu jsme &astéji zjisfovali vyssi titry
20-320 (70 %). Haralabidis (1984) i jini autofi
upozoriiuji na moznost zkfizenych reakci, a proto
vzhledem k Casto soub&Zzné probihajicim jinym parazi-
tarnim ndkazdm nepovazujeme ani my titr 10 za signi-
fikantné pozitivni. Predpokldddme vsak, Ze v tomto
nizkém titru jsou zahrnuty i zbytkové protilatky po dfi-
véjSi infekei giardiemi. Znacny rozdil mezi pfimym né-
lezem cyst a vyskytem protilitek ve vy$§im titru
v krevnim séru kocek muze souviset s vetsi citlivosti
na pouZity antigen. Nash aj. (1988)a Archibald
aj. (1991) zjistili razné antigenni vlastnosti giardii izo-
lovanych ze zvitat a ¢lovéka, které vykazuji vétsi nebo
mensi shodu. U psti i kocek rostl pocet sérologicky po-
zitivnich zvitat s vékem, nebot se v prubéhu Zivota set-
kdvaji s touto infeket, kterd Casto probéhne latentné ne-
bo oportunné, zvl43té u dospélych a starSich jedincu.
Hautus aj. (1987) upozoriiuje na neadekvatni tvorbu
protildtek u déti a typickou protildtkovou odpovéd
u dospélych. Protilitky v séru perzistuji v diagnostic-
kém titru téméf 15 mésicu a jejich titr stoupd s opako-
vanou infekei (Giboda, 1988). Zjisténi specifickych
protilatek ndm proto nemuze slouzit k pfimé diagnos-
tice onemocnéni. Jak dokazuji Farthing a Goka
(1987), md prévé tvorba protildtek klicovy vyznam pfi
odpovédi hostitele na infekci giardiemi. Jejich tvorba
je indikdtorem imunitnich vlastnosti organismu a tzce
souvisi s odolnosti kazdého jedince vici giardiéze
a s jejim klinickym prib&hem, protilatky vSak samy
pred reinfekci nechrani (Smith, 1985). V nasi praci
jsme potvrdili, Ze psi a kocky se béhem svého Zivota
Casto nakazi giardiemi a infekce prob&hne s riznou in-
tenzitou v zdvislosti na véku a imunitnim stavu orga-
nismu, popiipadé oportunné doprovazeji primarni one-
mocnéni. K mezidruhovému prfenosu viak dochazi jen
za urCitych, pomérné vzacnych okolnosti, takze nebez-
pec¢i pro ¢lovéka by nemélo byt pfecefiovdno (Bem -
rick aj, 1988; Svobodova aj, 1990; Castor
a Lindquist, 1990) Je vSak samoziejmé, Ze vzdy
pfi pozitivnim ndlezu cyst je duleZité pacienta 1é¢it bez
ohledu na klinické pfiznaky.
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THE EFFECT OF HIGHER GRAVITATION ON EMBRYONIC
DEVELOPMENT OF BIRDS

VPLYV ZVYSENEJ GRAVITACIE NA EMBRYONALNY VYVOJ
VTAKOV

V. Sabo, K. Bod’a, V. Chrappa

Institute of Animal Biochemistry and Genetics Slovak Academy of Sciences, Ivanka pri
Dunaji, Slovak Republic

ABSTRACT: An experiment was conducted on Japanese quail and hen hatching eggs that had been incubated, and the
embryos were subjected to hypergravitation of 10 G for 10 min on days | to 9 of embryonic development. Both the
experimental group and the control contained each 20 hatching eggs every day of the experiment (360 eggs in total).
A centrifuge of the diameter 1,300 mm was used to create overload (hypergravitation) at the speed of 118 rotations per min.
Tab. I shows the layout of the experiment. Embryonic mortality in Japanese quail was investigated during incubation by egg
candling on days 1 to 8 and 9 to 14 while suffocated embryos were investigated on days 15 to 17. As for chicks, embryonic
mortality was determined by egg candling on days 1 to 8 and 9 to 18, suffocated embryos were determined on days 19 to
21. After incubation was terminated, hatchability in per cent of the fertilized eggs was determined. The results were processed
in two stages of development: the first stage days | to 5, the second stage days 6 to 9. As can be seen in Fig. |, hypergravitation
did not influence the hatchability of quail eggs in the first stage. But this experimental treatment resulted in a steep fall of
hatchability in the second stage of observation in comparison with the control group (the difference is significant P < 0.01).
Fig. 2 shows chick hatchability. It was considerably lower in the experimental group in the first stage of development if
compared with the control group, while in the second stage of development it was on the level of control group. Embryonic
mortality in Japanese quail, as can be seen in Fig. 3, was higher in the experimental group in the second stage on all days
of observation. As for chicks, embryonic mortality was higher in the experimental group in the first stage of development
(Fig. 4). The results described seem to document various responses of quail and hen embryos to hypergravitation in depen-
dence upon their stage of development. The determined differences in hatchability and mortality of quail and hen embryos
could indicate specifically different responses to the used physical treatment.

Japanese quail; chicks; gravitation; hatchability; mortality

ABSTRAKT: Sledoval sa vplyv zvyienej gravitdcie (10 G v priebehu 10 min) v 1.-5. a 6.-9. defi inkubdcie na liahnivost
z oplodnenych vajec a mortalitu embryi u prepelic¢ich a slepacich ndsadovych vajec. Zistili sme, Ze tento zdsah ovplyviuje
vyvoj embryi a ich mortalitu rozdielne v sledovanych Stadidch embryogenézy. Bol preukdzany druhovy rozdiel v reakcii
prepelicich a slepacich embryi na zvy$ené pretazenie a ndsledny pokles. U prepeli¢ich embryi posobilo na zniZenie liahnivosti
v neskor$ich ¢asovych intervaloch, u kurciat v skorich intervaloch. Mortalita embryi bola u prepelic v skorSich ¢asovych
intervaloch nizsia, u kurciat bola naopak vyssia. Ziskané vysledky obohacujui gravitacni embryolégiu o nové poznatky.

japonské prepelice; kuréatd; gravitécia; liahnivost; mortalita

UvVoD

Pri $tidiu embryondlneho vyvoja vtakov v podmien-
kach mikrogravitcie v automatickej biologickej druzi-
ci Kosmos 1129 v pokuse Inkubdtor 1 (Sabo a i,
1992) na palube orbitélnej stanice MIR v pokuse Inku-
bator2(Boda ai., 1992; MeleSko ai., 1991)ana
palube raketopldnu Discovery v pokuse STS-29 (Hul -
linger ai., 1990) sa pozorovali rozdiely v liahnivosti
a mortalite v jednotlivych Stadidch ich vyvoja.

V pokuse Inkubdtor 1, kde sa sledovala embryoge-
néza japonskych prepelic do 12. dna vyvoja, sa zo
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60 naloZenych vajec zistila najvyssia mortalita u leto-
vej skupiny v 1.-4. defi — 56,4 % a iba 33 % embryi
dosiahlo 9.-12. defi vyvoja (Sabo, 1980).

V pokuse Inkubdtor 2 zo 43 naloZenych vajec v prie-
behu celej embryogenézy dosiahla mortalita 74,0 %
(Boda ai., 1992). V pokuse STS 29, kde sa §tudoval
vplyv 5-driovej mikrogravitdcie na kuracie embrya in-
kubované 2 a 9 dni na Zemi, sa zo 16 slepadich vajec,
inkubovanych 2 dni na Zemi, po ndvrate na Zem a na-
slednej inkubdcii nevyliahlo ani jedno kuréa a zo
16 vajec inkubovanych 9 dni na Zemi sa po ndvrate
vyliahli vSetky kurcatda (Hullinger ai., 1990).
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NakoTlko tento jav nebol pozorovany v synchrénnej
kontrole, méZeme vyludit vplyv pretaZenia a vibrdcii
pri transporte inkubovanych vajec na orbitu. Je moZné,
Ze na ndhly prechod do stavu beztiaZze z podmienok
zvydenej gravitdcie reaguji zdrodky v ranom vyvoji,
v tomto pripade 2-dfiovom, citlivej§ie ako 9-diiové.

V nasich experimentoch, prezentovanych v predkla-
danej préci, sme sa pokusili dat odpoved na dve otdz-
ky: Pdsobi ndhly pokles zvySenej gravitdcie v urcitych
Stddidch vyvoja embryi rozdielne na ich vyvoj a mor-
talitu? Existuji druhové rozdiely medzi kuracimi a pre-
peli¢imi embryami v ich reakcii na hypergraviticiu?

MATERIAL A METODA

V pokuse sa pouzili prepelicie a slepacie ndsadové
vajicka. U pokusnych skupin v prvy aZ deviaty defi
embryondlneho vyvoja boli vaji¢ka vystavené pretaze-
niu 10 G v priebehu 10 min, ¢o z hladiska graviticie
predstavuje prechod rakety cez stratosféru a nasledné-
mu poklesu na 1 G.

Pokus sa uskutocnil na centrifiige o priemere 1 300 mm
pri 118 otackach/min. Na zaciatku pokusu bolo z kaz-
dého druhu naloZenych do liahne po 40 ks ndsadovych
vajec. Pokus sa uskutocnil sucasne na prepeli¢ich a ku-
racich embrydch.

V oboch pokusnych skupindch bolo pouzitych kazdy
deni (1.-9. den) 20 nasadovych vajec, ktoré boli vysta-
vené pretazeniu 10 G v priebehu 10 min na centrifuge.

Celkove v priebehu deviatich dni bolo pouZitych
180 vajec. Pri nakladani do liahne a centrifugovani bo-
la dodrzand rovnakad dennd hodina (12 h).

Kontrolné skupiny tvorilo takticZ 20 ndsadovych va-
jec — celkove za 9 dni 180 vajec. Tieto vajicka neboli
centrifugované. Kontrolnd skupina bola spolu s pokus-
nou skupinou v ¢ase centrifugovania prenesend do pries-
toru, kde bola centrifiga v izolovanej prenoske, aby ne-
doslo k zachladeniu vajec. Schéma pokusu je v tab. 1.

V priebehu inkubdcie sa sledoval dhyn embryi
u prepelic od 0. do 8. dna pri prvom presvecovani, od
9. do 14. dia pri druhom presvecovani a od 15. do
17. diia udusené; u kurciat od 0. do 8. diia pri prvom
presvecovani, od 9. do 18. diia pri druhom presvecova-
ni a od 19. do 21. diia udusené. Po ukon&eni inkubdcie
sa sledovalo percento liahnutia z oplodnenych vajec.
Tieto Gdaje sme sledovali v dvoch Casovych etapich
inkubdcie:

1. etapa: 1.-5. den inkubicie,
2. etapa: 6.-9. deii inkubécie.

VYSLEDKY
Na obr. 1 st uvedené priemerné vysledky ziskané
u sledovanych skupin embryi prepelic pretazenych

10 G v priebehu 10 min v 1.-5. a 6.-9. dni ich vyvoja.
Ako vidno z grafu liahnivost po pretaZeni embryfi 1.—
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I. Schéma pokusu — Experiment layout

Dni inkubdcie' Skupina® Vajcia (ks)?
21 absohi(ni\ 40
17. kontrola’

i kontrolna® 20
) pokusna® 20
5 kontrolnd 20
pokusnd 20

5 kontrolna 20
pokusnd 20

4 kontrolnd 20
pokusnd 20

s kontrolnd 20
pokusnd 20

6. kontrolnd 20
pokusnd 20

7 kontrolnd 20
pokusnd 20

8. kontrolnd 20
pokusnd 20

9. kontrolna 20
pokusna 20

. . 2
ldays of incubation, “group, "cggs (number), “absolute control, *con-
trol. “experimental

5. defi ich vyvoja nebola tymto zdsahom ovplyvnend
a dosahovala droven kontrolnej skupiny.

PretaZenie embryi 6.-9. defi vyvoja malo za nésle-
dok prudky pokles liahnivosti (44,45 %)/ v porovnani
s kontrolnou skupinou (70,34 %). Rozdiel je signifi-
kantny (P < 0,01).

Na obr. 2 uvadzame vysledky liahnivosti u kurciat,
ktorych embryd boli pretazené 10 G v priebehu 10 min
v 1.-5.a 6.-9. dni ich vyvoja.

Z grafu je vidno, Ze liahnivost v porovnani s kon-
trolnou skupinou (54,05 %) bola po pretazeni embry{
v 1.-5. defi inkubdcie podstatne nizsia (35,57%). Po
pretazeni v 6.-9. def inkubdcie liahnivost u pokusnej
i kontrolnej skupiny bola na rovnakej drovni.

Na obr. 3 je uvedeny priemerny thyn embryi prepe-
lic po pretaZeni 1.-5. a 6.-9. def inkubicie.

Uhyn embryi v porovnani s kontrolou bol po preta-
Zeni v 6.-9. den inkubdcie vy3§i vo vietkych sledo-
vanych diioch vyvoja. Signifikantny rozdiel bol pri pre-
tazeni v 6.-9. dni inkubdcie v 15.-17. dni vyvoja
(P < 0,05).

U kur¢iat, ako to vidno na z obr. 4, bol dhyn embryi
vy§si v porovnani s kontrolou po pretaZeni v 1.-5. deii
inkubdcie.

DISKUSIA
Zistenie o zniZeni liahnivosti a zvySeni mortality po

pretazeni v 6.-9. defi inkubdcie u prepelic je v silade
s vysledkami Saba (1980), ktory zistil, Ze pretazenie
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1. Liahnivost z ndsadovych vajec Japonskych prepelic po posobeni
prefazenia 10 G/10 min v priebehu inkubdcia — Hatchability of
hatching eggs of Japanese quail after their exposure to hypergravi-
tation of 10 G/10 min during incubation

2 . 3 ‘e 3
'control group, “experimental group, “days of incubation

3
dni inkubacie

2. Liahnivost zo slepacich ndsadovych vajec po pdsobeni prefazenia
10 G/10 min v priebehu inkubdcie — Hatchability of hatching eggs
of hens their exposure of hypergravitation of 10 G/ min during in-
cubation

'control group, 2cxpcnmcnlal group, }days of incubation

% %
30 ‘ » 50 2
[ kontrola pokus [ kontrola' pokus
25 1 p<0.05 40 -
(1] (2] m
20 A 3
30 4 \
13 () (2]
20 A
10 4
5 1 10 4
0 .—I—@ gg

1-8 9-1415-17 1-8 9-1415-17

. .3
dni vyvoja

3. Mortalita embryi Japonskych prepelic po posobeni prefaZenia 10
G/10 min v priebehu inkubdcie = Embryonic mortality in Japanese
quail after exposure to hypergravitation of 10 G/10 min during in-
cubation

'control group, 2cxpeim::mal group, ‘days of development

10 G v priebehu 10 min v 12. defi inkubdcie prepeli-
¢ich vajec malo za nasledok znizenie liahnivosti.

Vysledky o nepriaznivom vplyve pretazenia v 1.-5.
deri inkubdcie na liahnivost a prezivanie embryi kuriat
koresponduji s vysledkami pokusu STS-29 (Hullin-
ger, 1990), v ktorom boli vystavené pretaZeniu dvoj-
dnové embryd. Nahly prechod embryi do stavu beztiaze
predispozi¢ne podmieneny zvySenou graviticiou mo-
hol ovplyvnit dhyn embryi.

Zo ziskanych vysledkov vyplyva, Ze ndhly pokles
zvySenej gravitdcie v urcitych Stadidach vyvoja embryi
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4. Mortalita slepagich embryi po pésobeni prefaZenia 10 G/10 min
v pricbchu inkubacie — Embryonic mortality in hens after exposure
to hypergravitation of 10 G/10 min during incubation

'control group, 2cxpcnmen(al group, 3 days of &cvclopmcnt

ma vplyv na drovei liahnivosti a mortality. NiZ$ia liah-
nivost a vy$Sia mortalita boli zistené u prepelic po pre-
tazeni v 6.-9. defi inkubdcie, u kurciat po prefaZenf
v 1.-5. deii inkubadcie.

Dosiahnuté vysledky ako sa zd4d poukazuji na roz-
dielnu reakciu prepeli¢ich a slepadich embryi na
posobenie hypergraviticie v zdvislosti od ich vyvo-
joveho §tadia. Pozorované rozdiely v liahnivosti i v
mortalite prepeli¢ich a slepadich embryi by mohli
sved¢it o druhovo rozdielnej odpovedi na pouZzity fy-
zikdlny zdsah.
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APPLICATION OF NEFERM-TEST TO IDENTIFICATION
OF PSYCHROTROPHIC BACTERIA ISOLATED FROM FOODS

UPLATNENI NEFERM-TESTU V IDENTIFIKACI PSYCHROTROFNICH
BAKTERII IZOLOVANYCH Z POTRAVIN

P )
E. Urbanova', Z. Pacova

: Veterinary Research Institute, Brno, Czech Republic
2 Czech Collection of Microorganisms, Faculty of Science at Masaryk University, Brno,
Czech Republic

ABSTRACT: Identification of gramnegative nonfermentative bacteria by traditional methods requires much labor and time
consumption. Therefore in this study we tested the use of an available commercial diagnostic kit and processing of its results
by computerized numerical identification systems. Identification involved 83 gramnegative, psychrotrophic, nonfermentative,
oxidase-positive bacteria isolated from just slaughtered and deep-frozen chickens. The strains were isolated from primary
cultures in Pseudomonas F and Endo agar, Violet Red Bile agar (IMUNA, OXOID) and King B agar (King et al.,, 1954),
under two cultivation regimes (room temperature for three days and 7 "C for 10 days). A commercial kit for diagnostics of
nonfermentative bacteria in clinical microbiology under the name NEFERM-test (Lachema a.s., Brno) containing 12 bioche-
mical assays was used for strain identification: GLU, AGR, IND, ESL, SCI, PHS, URE, MAN, XYL, MLT, LAC, NIT. All
these assays were conducted parallelly by traditional methods. Additional tests involved the use of OXI and ONPG commercial
strips (Lachema a.s., Brno), gelatin and Tween 80 hydrolysis (Pd¢ovd and Kocur, 1984) and fluorescein production
(King etal, 1954). These identification systems were used to process the results of all tests: index and differentiation table
(Lachema a. s., Brno) and numerical computerized systems TNW (Czech Collection of Microorganisms, Brno) and IDENTI
(Z. Svoboda, Jihlava). Various shortened procedures, identification keys and systems are used to speed up identification of
gramnegative nonfermentative bacteria. Available commercial identification kits (API NE20) in form of microassay have been
developed particularly for diagnostics of bacteria from clinical materials, which applies to NEFERM-test of the Czech make.
We tested the use of NEFERM-test for identification of psychrotrophic bacterial contaminants isolated from raw material of
animal source. Processing of the results of the assays obtained from a NEFERM-test plate only and reactions of ONPG strips
brought about absolutely unsatisfactory identification of the investigated bacteria in all evaluated types of identification
systems. Tab. I shows that the IDENTI system, TNW system and differentiation table had 35%, 31% and 11% abilities,
respectively, to identify the tested strains correctly. Nortje et al. (1990) reported on similar experience, that means on
a large failure of the API NE20 system to identify psychrotrophic bacteria in meat. On the basis of literary references (Molin
and Ternstrom, 1982, 1986) and of our own practical experience we supposed that the tested psychrotrophic nonfermen-
tative strains isolated from meat would be mainly fluorescent pseudomonas difficult to discriminate by NEFERM-test. Three
additional tests (gelatin, Tween 80, King B) were chosen to facilitate differentiation of our isolates. Applying the results of
the latter tests, identification was very satisfactory. It involved the identification system TNW only since only this test can
be used together with additional tests. Tab. II shows the resultant identification. It is apparent from this procedure that generic
identification was successful in 100% out of 83 tested strains, and specific identification was successful in 84.3% of the
strains. TNW program classified 13 isolated strains as intermediary, but further tests confirmed correct specific identification
in eight (9.7%) out of these strains. It is to note that the additional tests we used highly expressly increased the percentage
of successful specific identification (94%). Tab. 1Il shows an overview of isolated and identified bacteria which documents
that the species of Pseudomonas genus, P. fluorescens 54 strains (65.1%) and P. fragi 13 strains (15.7%), were present most
frequently in the set of psychrotrophic bacteria. Species representation of the bacteria we isolated from chickens (89%
pseudomonads) is in keeping with literary data on meat and poultry contamination. Molin and Ternstrom (1982, 1986)
tested 200 psychrotrophic pseudomonas isolated from meat (mainly from pork and beef). Unlike our study, the strains P. fragi
(58%), P. fluorescens (24%) and P. lundensis (18%) were mainly represented in their set of bacteria. Even though the
identification ability of the NEFERM-test used alone was very low, the results obtained with the kit cannot be evaluated
negatively. Tab. IV shows a comparison of the results of the particular assays from a NEFERM-test microplate with the
results of traditional methods. It documents a very high goodness if fit of the investigated tests ranging from 82 to 100%. To
a lesser extent there occurred some falsely positive and/or negative results in comparison with the traditional tests, particularly
in sugar fermentation where largest discrepancies were observed in lactose having 18.1% of falsely negative results in
NEFERM-test. As mentioned by Rojic¢kova (1994) the results of sugar fermentation often contain discrepancies.

gramnegative nonfermentative bacteria; diagnostic kit NEFERM-test; numerical identification systems; pseudomonads
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ABSTRAKT: Bylo identifikovdno 83 gramnegativnich psychrotrofnich nefermentujicich bakterii izolovanych z cerstvych
a zamrazZenych kufat s vyuZzitim komeréniho setu - NEFERM-test a numerickych identifikacnich programii. Vysledky samot-
ného NEFERM-testu neposkytly dostateéné rozliSeni testovanych bakterii (11-35 % spravné taxonomicky zafazenych kment).
Po pfifazen{ tf dal3ich diagnosticky prukaznych testd byly pfi pouziti numerického pocitacového systému (TNW) ziskdny
velmi dobré vysledky (94 % kmenl spriavné taxonomicky zafazeno). V souboru 83 kmenii byl nejcetnéji zastoupen rod
Pseudomonas a to druhy P. fluorescens (65 % testovanych kment) a P. fragi (16 % testovanych kmeni).

gramnegativni nefermentujici bakterie; diagnosticky set NEFERM-test; numerické identifikaéni systémy; pseudomonddy

UvVoD

Do skupiny psychrotrofnich bakterii, které jsou
schopny normdlnich metabolickych projevi za nizkych
teplot, pfi nichZ se skladuji suroviny a potraviny Zivo-
¢isného plivodu, ndlezi jak gramnegativni fermentujici
i nefermentujici tycky, tak grampozitivni ty¢ky i koky.
Pfevaha jednéch nebo druhych je zavisla od druhu po-
traviny a je ovliviiovdna piedeviim vodni aktivitou
a skladovacimi podminkami. Béhem uchovévani suro-
vin, jejich zpracovavani a nasledném skladovani a dis-
tribuci za nizkych teplot (chlazeni a mrazeni) byva po-
tla¢ena pivodni mikrofléra a dominantni se stivaji
psychrotrofni druhy rodt Pseudomonas, Alcaligenes,
Shewanella a Flavobacterium (Gill a Newton,
1977, Venugopal, 1990; Prieto aj., 1992, 1993).
Extraceluldrni enzymy, pfedevSim protedzy a lipdzy,
produkované témito baktériemi, jsou pfevazné termore-
zistentni a jejich rezidua mohou ovliviiovat i jakost te-
pelné opracovanych vyrobki. Vysledkem jsou senzo-
rické zmény, napf. hofknuti, rosolovaténi, defektni
aroma, piipadné i technologické potiZe pii zpracovani
suroviny. U masa maji vyznamnou roli extraceluldrni
protedzy téchto bakterii i v tom, Ze umoZiiuji penetraci
kontaminujicich patogennich mikroorganisma do sva-
18, nebot pfirozend rezistence sarkoplazmatickych pro-
teinli mezi pouzdrem a svalovymi vldkny je poruSova-
na proteolytickou aktivitou psychrotrofa. Nasledky se
tedy mohou odrazit i v oblasti alimentarnich onemoc-
néni.

Mnozi autofi prokdazali, Ze na nutri¢nich i senzoric-
kych zméndch syrového mléka a mléénych vyrobki se
predevsim podili gramnegativni psychrotrofni bakterie
svoji lipolytickou a proteolytickou aktivitou (Cou-
sin, 1982; Muir a Phillips, 1984). Jiné literarni
zdroje dokazuji dominantni postaveni psychrotrofnich
druht rodu Pseudomonas i u masa a masnych vyrobki
(Carr a Marchello, 1987; Nortje aj., 1990).
Nortje aj. (1990) uvadéji, Ze na jatkdch pii bourdni
masa tvofily pseudomonddy 36 % mikrofléry, ale na
mase v chladirné jiz 51 %. RovnéZ jsou popsany Cetné
projevy degradace rybiho masa druhy rodu Pseudomo-
nas (P. fragi a P. fluorescens) a Shewanella putrefaci-
ens. Mnoha autory je studovana dekarboxylace histidi-
nu kontaminujicimi bakteriemi a ndslednd moZnost
organoleptickych zmén (Peconek, 1991). Dominantni
postaveni druhti rodu Pseudomonas izolovanych z ku-
fat uddvd fada autord (Barnes a Impey, 1968;
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Urbanova, 1991; Barnes, 1994; Hamilton
a Ahmad, 1994; Kakouri a Nychas, 1994).
Z uvedeného je patrno, Ze jednim z duleZitych mo-
menta pro daldi prognézu suroviny a potraviny z hle-
diska jakosti a skladovatelnosti je vedle stanoveni poc-
ta kontaminujicich psychrotrofnich bakterii i jejich
rychld a spolehliva identifikace. Urceni gramnegativ-
nich nefermentujicich bakterii klasickymi metodami je
zéleZitost velmi pracnd a ¢asové ndro¢nd. Proto jsme
v této prdci ovérily moznost pouziti dostupného komer-
¢niho diagnostického setu a vyhodnoceni jeho vysled-
ki numerickymi identifikacnimi systémy na pocitaci.

MATERIAL A METODY

Bylo testovdno 83 gramnegativnich, psychrotrofnich,
nefermentujicich, oxiddza pozitivnich bakterii izolova-
nych z ¢erstvé porazenych (Drubezaiské zdvody, Mod-
fice u Brna) a zamrazenych (14 dni) kufat. Kmeny byly
izolovany z primokultur na Pseudomonas F a Endo
agaru (Imuna, Sari§ské Michalany), Violet Red Bile
agaru (OXOID), King B agaru (King aj., 1954), ze
dvou kultivaénich rezimt (pokojovd teplota/3 dny
a7 °C/10 dni).

K identifikaci izolovanych kment byl pouzit ko-
meréni set pro diagnostiku nefermentujicich bakterif
v klinické praxi NEFERM-test (Lachema a. s., Brno)
obsahujici 12 biochemickych testa: glukéza (GLU), ar-
ginin (ARG), indol (IND), eskulin (ESL), Simmons cit-
rat (SCI), fosfatiza (PHS), uredza (URE), mannitol
(MAN), xyléza (XYL), maltéza (MLT), lakt6za (LAC),
nitraty (NIT). Soubézné byly tyto testy provedeny kla-
sickymi konvenénimi metodami. Jako doplitkové testy
byly provedeny: oxiddza (OXI) a B-galaktosidiza
(ONPG) komer¢nimi prouzky (Lachema a. s. Brno),
ddle hydrolyza Zelatiny a Tweenu 80 (Pdcovad
a Kocur, 1984) a produkce fluoresceinu (King aj.,
1954).

K vyhodnoceni vysledki testd byly pouzity tfi do-
stupné identifika¢ni systémy: index a diferenciaéni ta-
bulka (Lachema a. s. Brno) a numerické pocitaGové
systémy — TNW (Ceska sbirka mikroorganismii, Brno)
a IDENTI (Z. Svoboda, Jihlava).

Testované bakteridlni kmeny nerostly pii teploté
37 °C. Kazdy kmen byl testovén dvakrdt k ovéfeni spo-
lehlivosti komeréniho setu a vylouceni technickych
chyb pfi inokulaci kitu.
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VYSLEDKY

Po zhodnoceni vysledkl testi pouze z desky NE-
FERM-testu a reakci ONPG-prouzki jsme ziskaly na-
prosto nedostate¢nou identifikaci testovanych bakterif
u viech hodnocenych typl identifikaénich systému.
Z tab. I je patrné, Ze systém IDENTI prokazal 35%,
TNW 31% a diferencia¢ni tabulka jen 11% schopnost
spravné identifikovat testované kmeny.

Na zdkladé téchto vysledki byly vybrény tfi dodat-
kové testy (Zelatina, Tween 80, King B) pro umoZznéni
identifikace naSich izoldtd. Po doplnéni o vysledky
t&chto testi bylo dosaZeno velmi dobré identifikace.
Tato identifikace byla provedena pouze identifikacnim
systémem TNW, nebot ten umoZnil identifikaci roziifit
o dodatkové testy. Druhy program IDENTI lze rozsifit
jen o test kataldzy a pigmentu. Vyslednd identifikace
ziskand po rozdifenf diferenciace o tfi testy je uvedena
v tab. II. Z tabulky je patrné, Ze z 83 testovanych kme-
nd bylo spravné rodové zafazeno 100 % kmeni a jed-
nozna¢né druhové 84,3 % (70) kmend. 13 izolovanych
kment bylo programem TNW oznaceno jako interme-
didrni, u osmi (9,7 %) z nich v8ak bylo potrzeno dalsi-
mi testy sprdvné druhové zafazeni. Lze tedy konstatovat
94% tspésnost druhové identifikace (78 kmend).

Prehled izolovanych a identifikovanych bakterif je
uveden v tab. III. Z tohoto prehledu vyplyva, Ze nejcet-
néji v souboru psychrotrofnich baktérii byly zastou-

I. Identifikace 83 psychrotrofnich bakterii na zdkladé vysledki
NEFERM-testu — Identification of 83 psychotrophic bacteria on
the basis of NEFERM-test results

peny druhy rodu Pseudomonas a to P. fluorescens
54 kment (65, 1 %) a P. fragi 13 kment (15,7 %).

Porovndni vysledkt jednotlivych testd z mikrodes-
ticky NEFERM-testu oproti vysledkim konvenénich
metod je uvedeno v tab. IV. Vyplyvd z ni velmi dobrd
shoda mezi sledovanymi testy, kterd se pohybuje od
82 % do 100 %. V mensi mife se vyskytovaly nékteré
fale$né pozitivni, resp. negativni vysledky oproti
konven&nim testiim, zejména u fermentace cukril, kde
nejvétsi diskrepance se prokdzaly u laktézy (LAC)
v NEFERM-testu davajici 18,1 % fale$né negativnich
vysledk.

I1I. Druhové zastoupeni v souboru 83 testovanych psychrotrofnich
bakterii — Species percentages in the set of 83 tested psychrotrophic
bacteria

Kmen' Potet? %

Pseudomonas fluorescens 54 65,1
Pseudomonas fragi 13 15,7
Pseudomonas putida 2 24
Pseudomonas sp. 5 6,0
Shewanella putrefaciens 1 1,2
Flavobacterium indologenes 3 3.6
Flavobacterium odoratum 2 24
Flavobacterium mizutaii 2 24
Moraxella lacunata | 1,2

'strain, 2number

IV. Srovnanf vysledkd biochemickych testd konvenénich a z NE-
FERM-testu pfi identifikaci psychrotrefnich bakterif — Compari-

3 son of the results of traditional biochemical tests and those of
Identifika&nf systém' Sprdvné urcené kmeny NEFERM:-test obtained in the course of identification of psychro-
pocet? P trophic bacteria
xvtobeed
Index + tabulka vyrobce 9 10,8 Shodné Fale¥n& Fale¥né
TNW 26 3.3 Test! vysledky? pozitivnf® negativni*
IDENTI 29 349 pocet® | % | potet | % | potet | %
ARG 83 100,0
®a 't G 2 03 o = 3
= 2? vypoditanych indexii nf:bylo v tabulce nalezeno - 21 calcu IND 83 100,0
lated indexes were not found in the table
ESC 83 100,0
Iidenlif'u:mion system, 2succt’:ssfully identified strains, “numbcr. 4in- PHS 82 98,8 1 1,2
dex + manufacturer's table SCI 82 98.8 1 12
URE 80 96,4 3 3,6
I1. Identifikace 83 psychrotrofnich bakterii s pouZitim dopliikovych NIT 74 89.2 5 6.0 4 47
testd systémem TNW — Identification of 83 psychrotrophic bacteria Cukry:*
by TNW system and additional tests GLU 82 98.8 1 12
Zatazeni' Pocet? % XYL 82 98,8 1 1,2
Rodoveé? 83 100,0 MAN 79 952 | 3 36 | 1 1,2
Druhové? 70 843 MLT 76 91,6 7 84
Intermedidrni - rodové® 13 15,7 LAC 68 81,9 15 18,1
Sprdvny druh® 8 9,7
g * Cukry: konvenéni metoda (O-F médium), NEFERM-test (ASS
Pouze rodové 5 6.0 édium) - Sugars: traditional method (O-F medium), NEFERM-test
Celkem druhové® 78 94,0 (ASS medium)

'identification, “number, “gencric. dspeciﬁc. 5inu—:rmedim’y - ge-
neric, r'cnrrcctly identified species, 7nnly generic, Rspeciﬁc in total
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'test, 2goodnes of fit of the results, 3t'alsely positive, ‘fnlsely nega-
tive, *number
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DISKUSE

Pro urychleni identifikace gramnegativnich nefer-
mentujicich bakterii jsou pouZivany rizné zkricené po-
stupy, identifikacni klice a systémy. V soucasnosti jsou
dostupné komeréni identifikaéni sety (napf. API NE20)
ve formé& mikrotestl, vyvinuté pfedev§im pro diagnos-
tiku bakterif z klinickych materidlt. I u nés je v posled-
nich letech na trhu NEFERM-test ureny k diagnostice
této skupiny bakterii. V prédci byla ovéfena moZnost
vyuzit NEFERM-test k identifikaci psychrotrofnich
bakteridlnich kontaminant izolovanych ze suroviny Zi-
voci¥ného puvodu. Soucasné byly posouzeny tfi do-
stupné identifika¢ni systémy pro vyhodnoceni vysledki
komer&niho setu — index a tabulka vyrobce setu a dva
pocitacové numerické systémy. Vysledné procento
uspésné identifikace ve vSech pripadech bylo nedosta-
te¢né (11-35 %). Na zdklad& literdrnich udaji (Mo -
lin a Ternstrom, 1982, 1986) a nasich praktic-
kych zkuSenosti jsme predpoklddaly, Ze testované
psychrotrofni nefermentujici oxiddza pozitivni kmeny
izolované z masa budou pfedevs§im fluorescentni pseu-
domondady, které se NEFERM-testem rozliuji jen ob-
tizn&. Po rozsifeni NEFERM-testu o dopliikové testy
(hydrolyza Zelatiny a Tweenu 80, produkce fluoresceinu)
se vyrazné zvysilo vysledné procento druhové identifi-
kace (dspéSnost 84 resp. 94%). Vyplynul z toho jedno-
znadny zdvér, Ze identifikaci psychrotrofnich nefer-
mentujicich bakterii nelze GspéSné provést pouze na
zdklad€ vysledki NEFERM-testu, v tomto piipadé
i identifikace pocitatovymi systémy byla hodnocena
jako intermedidrni. Obdobné znaCnou nedostate¢nost
systému API NE20 pro identifikaci psychrotrofii z ma-
sa publikovali Nortje aj. (1990). Vzhledem k tomu,
e se jednd o psychrotrofni bakterie (37 °C — negativ-
ni), izolované z kurat (manit-negativni), dochdzelo pfi
vyhodnoceni identifika¢niho skére a T-indexu k mir-
nym odchylkdm, nebot TNW program je koncipovin
na klinicky materidl. Tyto odchylky vSak vyrazné ne-
ovlivnily sprdvnost zafazeni kmene.

Druhové zastoupeni nami izolovanych psychrotrof-
nich bakterii z kufat (89 % pseudomondd) odpovida
literdrnim ddajim o kontaminaci masa a dribeZe. Pre-
vahu druhd rodu Pseudomonas u izolatd z kufat skla-
dovanych pfi nizkych teplotdch potvrzuji préce autort
Hamilton a Ahmad, (1994); Kakouri
a Nychas, (1994) a Barnes (1994). Autofi uda-
vaji, Ze rychlost degradace kufecfho masa zdvisi na vy-
chozim poctu a typu psychrotrofnich kontaminant. Di-
leZitym zdrojem psychrotrofnich pseudomondd je
v tomto piipadé voda, pfipadné voda s ledem v celém
pribéhu opracovdni dribeze. Jak uvddi Barnes
(1994) voda i studni¢ni, i kdyZ hygienicky nezdvadnd,
muiZe obsahovat i nékolik set pseudomondd v 1 ml.
Mnozi autofi prokdzali rezistenci pseudomondd vaci
chléru a jédu a jejich proliferaci po suboptimdlni des-
infekci vody témito halogeny (Ridway a Olson,
1982; Pyle a McFeters, 1990). Molin a
Ternstrom (1982, 1986) testovali 200 psychrotrof-
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nich pseudomondd izolovanych z masa (prevazné vep-
fového a hovéziho). Hlavni zastoupeni mély kmeny
druha P. fragi (S8 %), P. fluorescens (24 %) a P. lun-
densis (18 %). V naSem souboru kmenu izolovanych
z kufat jsme nejcastéji identifikovaly P. fluorescens
(65 %) a P. fragi (16 %).

PrestoZe identifikacni schopnost samostatného NE-
FERM-testu byla velmi nizka, nelze hodnotit vysledky
v Kitu negativné. Byla prokdzdna vysokd shoda mezi
testy z kitu a konvencnimi, ktera je ¢astec¢né ovlivnéna
tim, Ze byla hodnocena velkd skupina kmeni jednoho
druhu a rodu nefermentujiciho cukry, resp. s nizkou
fermentaci cukri. Pravé u téchto testi se vyskytuji ¢as-
té diskrepance (Roji¢kova, 1994).

Zavérem lze hodnotit identifikaci gramnegativnich
nefermentujicich psychrotrofnich bakterii pomoci NE-
FERM-testu s dodatkem tii diferenciaénich testd
a identifikaéniho programu TNW jako raciondlni krok
k zrychleni a zpfesnéni identifikace téchto kontami-
nant.
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DEVITALIZATION OF BACTERIAL AND PARASITIC GERMS
IN SEWAGE SLUDGE DURING AEROBIC DIGESTION
UNDER LABORATORY CONDITIONS

DEVITALIZACIA BAKTERIALNYCH A PARAZITARNYCH ZARODKOV
PRI AEROBNEJ STABILIZACII TEKUTYCH KALOV
V LABORATORNYCH PODMIENKACH

P. Juri§', P. Plachy', A. Laukova®

lParasitological Institute, Slovak Academy of Sciences, KoSice, Slovak Republic
*Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

ABSTRACT: The survival of 8 bacterial species (Pseudomonas sp., Salmonella sp., Enterobacteriae, Streptococcus sp.,
Lscherichia coli) was detected in municipal sewage sludge up to 37 hours of mesophilic aerobic digestion under laboratory
conditions. The model strain Enterococcus faecium CCM 4231 survived almost twice as long as the above-mentioned isolates.
Similar findings, regarding the viability of the microorganisms studied, were also determined during thermophilic aerobic
digestion of municipal sewage sludges. The final reduction in the total count of bacteria was not directly dependent on the
temperature during aerobic digestion. It may be supposed that E. faecium CCM 4231 strain as a bacteriocin-producing strain
with a broad antimicrobial spectrum, inoculated into the sludges, could inhibit the growth of microorganisms in the sludges
by the way of its bacteriocin activity. Studying the effect of aerobic digestion on the viability of helminth eggs, the observed
negative effect of higher temperatures was more expressive in comparison with bacterial strains. During thermophilic digestion
process all helminth eggs (Ascaris suum, Toxocara canis) were devitalized. All eggs of T. canis were killed in experiments
under mesophilic temperature. However, 32% of nonembryonated A. suum eggs remained viable.

devitalization; bacterial and parasitic germs; sewage sludge; aerobic digestion

ABSTRAKT: Pri laboratérnych experimentoch s aerobnou stabilizdciou tekutych komundinych kalov sa zistilo, Ze preZivanie
bakteridlnych inokulantov izolovanych z kalov (Pseudomonas sp., Salmonella sp., zdstupcovia Celade Enterobacteriacae,
Streptococcus sp., E. coli) bolo pocas aerébnej stabilizicie v mezofilnom teplotnom pasme zaznamenané do 37. hodiny.
Prezivanie priamo inokulovaného modelového kmeiia Enterococcus faecium CCM 4231 bolo v porovnani s vy$iie uvedenymi
izolantmi takmer dvojndsobné. Podobné zistenia, ktoré sa tykaji preZivania sledovanych mikrorganizmov sme zaznamenali
aj pri aerébnej termofilnej stabilizdcii tekutych komundlnych kalov. Dokézalo sa, Ze totdlna redukcia celkovych poétov
sledovanych baktérii nie je priamo zdvisld ma teplote procesu aerébnej stabilizicie. Domnievame sa, Ze modelovy kmeri
E. faecium CCM 4231, ktory sme do kalov inokulovali, mohol produkciou bakteriocinu urychlit devitalizdciu mikrorganizmov
obligdtne sa vyskytujicich v kaloch. Pri sledovani vplyvu aerébnej stabilizicie na vitalitu vaji¢ok helmintov sa v porovnan{
s bakteridlnymi kmefimi vyraznejSie prejavil negativny Gcinok vyssich teplot. V experimentoch v termofilnej teplotnej oblasti
boli devitalizované vietky vajicka modelovych helmintov (Ascaris suum, Toxocara canis). V experimentoch v mezofilnom
teplotnom pdsme boli devitalizované v3etky vajicka 7. canis, ale z neembryonovanych vajiCok A. suum po prebehnutej
stabilizdcii bolo eSte 32 % vitdlnych.

devitalizdcia; bakteridlne a parazitdrne zdrodky; tekuté exkrementy; aer6bna stabilizdcia

INTRODUCTION eliminate the biological pathogens and toxic materials

present in municipal sewage (Persson, 1973; Ho-

Sedimentation, mesophilic aerobic and anaerobic di-
gestion of sludges are the main technological processes
of wastewater treatment. They prove effective from the
aspect of water management. However, from the hy-
giene-epidemiological point of view they are unable to

taf, 1974; Hays, 1977; Venglovsky et al,
1990). The sewage sludges, including pathogenic mi-
croorganisms, represent a potential health hazard. One
of the ways of pathogen reduction is a possibility to use
technologies including biological, physical and chemi-

" This study was partially supported by the Grant Agency for Science, grant No. 132/93.

Vet. Med. — Czech, 40, 1995 (5): 157-162

157



cal methods capable to destroy the pathogens. The
aerobic digestion of sewage sludges (sludge compost-
ing) represents one of those methods.

The aim of our study was to assess the effect of
aerobic digestion of raw sludges from municipal sew-
age treatment plants (STP) on the survival of the di-
rectly inoculated model strain E. faecium CCM 4231,
the other obligate pathogenic bacteria in sludges, as
well as of nonembryonated A. suum eggs and infective
T. canis eggs.

MATERIAL AND METHODS
DIGESTION CONDITIONS

The aerobic digestion of raw sludges was performed
in a laboratory digester (fermentor, volume of 5,000 ml)
consisting of a metallic, heat-insulated, double-shell
tank with a removable lid cover (Fig. 1). The sludges
were continually stirred with a double-arm mixer at
2,770 r.p.m., pH and temperature were recorded by
a Bioblock Scientific 93317 device. The air volume
supplied into the digester from a pressure vessel, with
the compressor-maintained overpressure of 0.2-
0.35 MPa, was measured by a gas meter G 01 (Vycho-
doceské plynarny k.p. Skute¢, Czech Republic). The
digester was operating in a discontinual-single charge
mode. It was placed in a laboratory at 17-25 °C. The
content of the digester — raw primary sludges were
collected from the STP collection tanks following the
primary sedimentation and they were used untreated.
The sludge dry matter, organic matters and pH were
assessed according to CSN 83 0550 standard Chemical
and Physical Analysis of Sludges.

] e
> 1

Fermentor

1. Laboratory aerobic fermentor

MEDIA, MODEL STRAIN, EGGS OF MODEL
NEMATODE, GROWTH CONDITIONS

The sludges were directly inoculated with 500 ml of
E. faecium CCM 4231 strain (10'° cfu from a 24h cul-
ture in Todd - Hewit Broth, Imuna, Sari§ské
Michalany). The total count and viability of microor-
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ganisms in municipal sludges were detected at the time
intervals of 2, 24, 37, 48, 72, 74 and 120 hours. The
samlplcs were diluted in a saline buffer pH 7 (dilutions
10° —10"2). The selective media were inoculated with
0.1 ml of sample from each dilution and incubated at
37 °C for 24-48 h. The survival of the bacterial strain
CCM 4231 was examined on Selective agar for faecal
streptococci (Imuna) with the addition of 60 g sodium
chloride and 10% defibrinated sheep blood per | I
Escherichia coli germs were detected on MacConkey
agar (Imuna). To isolate enterobacteria, Simmons - cit-
rate agar (Imuna) was used. Pseudomonas agar F was
used to determine Pseudomonas sp. The colonies of
Salmonella sp. were detected on Selenite agar (Imuna).
To obtain Streptococcus sp. the same medium was used
as for the cultivation of CCM 4231 strain; blood and
sodium chloride excepting.

The raw primary sludges used in the experiments
were subjected to an ovoscopical examination. The low
number of eggs (from | to 7 eggs per 1,000 ml of
sludge) was increased by inoculation of the eggs of the
model nematode 7. canis and A. suum directly into the
sludges. 7. canis cggs were isolated from faeces of
naturally infected pups and inoculated into the sludges
after the 28th day of incubation at 26 “C to reach their
infectivity. The nonembryonated eggs of A. suum were
recovered from the distal uteri ends of adult females
obtained from slaughtered pigs. The untreated sludge,
stored at the ambient temperature of 18-21 °C, was
used as control for the survival of microorganisms and
model helminth eggs.

Two types of municipal sludges of different compo-
sition, obtained from mechanical biological sewage
treatment plants, were used during the aerobic diges-
tion process. The sewage sludges taken at STP Poprad
were used in experiments No. 1 and 4; those from STP
Kosice in experiments No. 2 and 3. The sludges dif-
fered from each other in the amount of dry matter,
organic substances and pH. The sludges in experiments
No. I, 2 and 3 were inoculated with the CCM 4231
strain and 7. canis infective eggs. In experiments No. 3,
4 nonembryonated eggs of A. suum were also added.
The model helminth eggs were isolated from the sam-
ples of stabilized sludges using a flotation-sedimenta-
tion method according to Romanenko (1968) with
a saturated sucrose solution. The effect of aerobic di-
gestion on T. canis eggs was tested in a biological ex-
periment using mice SPF, strain ICR, aged 28 days.
Three experimental groups were used, each of 6 mice.
Larvae were isolated from the brain and muscles 28
days post infection using digestive method and their
counts were evaluated by standard deviation (£ SD).
The viability of A. suum eggs was studied by their
cultivation at 26 “C for 21 days until embryonation.
The standard deviation of the development ability of
eggs (A. suum, T. canis) in experimental or control
groups was assessed in three parallel samples taken at
the same time from the control (eggs were placed in
unaerated sludge) or the experimental group.
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. Physico-chemical sludge analysis

Dry matter (%) Organic substances (%
Experi- Temperature pH ry(" =2) & (n=2) )
ment
I max. | 0 1 0 P red. I [0} % red.
1 13.5 52.5 5.1 9.4 43 37 14 & = =
2 15.2 383 6.8 7.9 36 31 139 62.6 58.2 7.1
3 15.2 36.9 6.7 8.5 3.2 25 219 70.1 66.4 5.3
4 16.8 58.5 5.6 9:1 5.1 1.3 74.5 83.9 779 72
Note: I — inlet; O - outlet; % red. — % reduction; max. — max. temperature achieved

Experiments No. 2 and 3 were conducted in the
mesophilic range. Thermophilic aerobic digestion process
was used in experiments | and 4 (Tab. I).

RESULTS

36.9 °C and 38.3 °C are the maximum temperature
values that were reached during the fermentation in
experiments No. 2 and 3 (the sludge from STP Kosice).
Higher maximum temperatures were reached during the
aerobic digestion (52.5 °C and 58.5 °C) in experiments
No. 1 and 4 using the sludges from STP Poprad. The
different intensity of the stabilization (digestion) process,
manifested also by the values of temperature maximum
in the individual experiments, could be a result of dif-
ferent composition and properties of the sludges ap-
plied (organic substances, sludge dry residues, chemi-
cal compounds, pH, etc.). Values of pH at the onset and

(log 10), C

termination of the experiment varied, depending on the
sludge used (pH 5.1-9.6). The increase in pH was
lower than that in temperature. Stabilized sludges were
shown as slightly alkaline at the end of the experi-
ments.

The stabilized sludge dry residues (Tab. I) at the
outlet varied in comparison with the values at the inlet
depending on the intensity of the stabilization process
(activation temperature increase) and on the time of the
sludge retention in the digester. Maximum reduction
was found in experiment No. 4 (74.5%), with the
highest aerobic digestion temperature (58.5 °C). The
dry matter in the other experiments was reduced from
13.9 to 21.9%.

The content of organic substances in sludges at the
onset and at the end of aerobic digestion is presented
in Tab. I. The raw primary sludges taken from STP
Kosice and Poprad yielded the following groups of po-
tentially or strictly pathogenic bacteria: Streptococcus
sp., Escherichia coli, Pseudomonas sp., Salmonella sp.

40
30
20 : qw
v U 7 77 o
2 A
107 E 7 n " 7
% v
0 1 T 1 I 1 a 1 I/ 1 T
0 2 24 37 48 63 72 74 )
time (hrs)

(] E. raecium
) Streptococcus L] Ecoti

ZZ PpPseudomonas I Salmonella

B rnterobacteriae
] temperature

2. Viability of E. faecium CCM 4231 and bacteria isolated from raw sludge during aerobic mesophilic digestion
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I1. Infection ability of T. canis eggs — biological experiment

Control Post stabilization
Experiment Infective dose No. of isolated % of infective No. of isolated % of infective | % of devitalized
larvae eggs larvae eggs eggs
1 100 65.7 £7.63 66 0 0 100
2 50 38.8+438 78 3 6 94
3 100 63.0 £ 6.51 63 | 1 99
n=6

Arithmetic mean + standard deviation

In addition, other enterobacteria were also isolated in-
cluding Enterobacter aerogenes, E. cloacae, Klebsiella
sp., Citrobacter intermedius, Proteus sp.

The helminth eggs in the raw primary sludges were
most often allotted to genera Ascaris, Toxocara,
Hymenolepis and Taenia.

During the whole mesophilic aerobic digestion of
municipal sludges (experiments No. 2 and 3 - Fig. 2)
no considerably varied numbers of CCM 4231 strain
were determined within 63 h. The complete elimination
of CCM 4231 strain was detected only after 72 h. Other
bacteria persisted during 37 h of mesophilic digestion.
However, a decrease in total counts of bacteria was
observed mainly after 24 h. In unaerated sludges (con-
trol), the counts of bacteria detected in the initial sam-
pling remained similar after 120 h of exposure (Fig. 3).

During the thermophilic aerobic stabilization, the di-
rectly inoculated model strain CCM 4231 as well as
other obligate pathogenic bacteria were reduced as
early as after 24 h. The growth of CCM 4231 strain
was fully inhibited after 72 h. The inhibition of other
bacteria detected in sludges was found within 37 h of

(log 10)

thermophilic aerobic digestion (Fig. 4). All experi-
ments conducted within the two temperatural ranges
indicated the survival of E. faecium CCM 4231 strain
for a longer time in comparison with other sludge bac-
teria studied.

Experiments No. 2 and 3, performed in the meso-
philic range (Tabs. II and III), showed a significant
destruction of most Toxocara canis eggs in comparison
with the control. However, no complete devitalization
of eggs was detected. It was found on the basis of
biological experiments that 94% of T. canis eggs were
killed in experiment No. 2 and 99% in experiment
No. 3 (Tab. II). Experiments with helminthic pathogens
proved higher tenacity of nonembryonated A. suum
eggs, with 32% of them remaining vital following the
acrobic digestion — experiment No. 3 (Tab. III). In the
control group, 79% of eggs developed to the stage of
embryonation (Tab. III).

Thermophilic aerobic digestion of sludges in ex-
periments No. 1 and 4 killed all infective eggs of T.
canis and nonembryonated eggs of A. suum (Tabs. II
and III).
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111. Developmental ability of A. suum nonembryonated eggs

. Control Post stabilization
Experiment - = ’ x =
No. of vital eggs % of vital eggs No. of vital eggs % of vital eggs % of devitalized eggs
79.1+£28 79 323+8.1 32 68
4 782+34 78 0 0 100
n==6

Arithmetic mean + standard deviation

DISCUSSION

The factors determining the negative effect on the
viability of microbial and parasitic pathogens in vari-
ous components of the environment include high tem-
peratures, alkaline pH, the amount of free ammonia and
oxygen (Enigk, 1979; Strauch et al., 1980;
Plachy and Juri§, 1993; Laukova etal, 1993).
Our experiment showed that the production of heat dur-
ing the aerobic digestion of municipal sludges is deter-
mined by their composition, content of dry matter and
carbon as well as nitrogen ratio in the dry matter. Under
favourable conditions the temperature of activation
processes may rise up to 70 “C. From the qualitative
point of view, two different types of sludges were used.
This was also reflected in the temperature of activation
process. Using the sludges from STP Poprad, the tem-
perature reached the thermophilic range. Only the
mesophilic range of temperature was detected using the
sludges from STP Kosice. However, mesophilic tem-
peratures proved sufficient to eliminate microorga-
nisms as Pseudomonas sp., Salmonella sp., Escherichia

coli, Streptococcus sp. and other enterobacteria. Their
elimination was not dependent on the digestion process
temperature so much as may be the case of more tena-
cious bacteria (sporulating bacteria, fungi, parasitic
propagative stages). On the other hand, it is possible to
anticipate certain dependence on the presence of oxy-
gen in sludges. This result was found in unaerated con-
trols. After 120 h of exposure only a minimum de-
crease of bacteria was detected.

The presence of E. faecium CCM 4231, which is
a bacteriocin substance producing strain with a broad
antimicrobial spectrum, as well as aerobic digestion
could probably expedite the destruction of the inocu-
lants isolated from the municipal sludges. This pre-
sumption may be connected with the fact that CCM
4231 strain has survived both types of digestion for
much longer than the other bacteria studied.

These results correspond with our previous findings
of decimation periods for various pathogenic bacteria
in aerated pig slurry (Juri$ et al, 1993). The meso-
philic aerobic digestion of pig liquid excrements (maxi-
mum 44.5 "C) resulted in a 90% elimination of Salmo-
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nella typhimurium within 32 hours. The aerobic ther-
mophilic fermentation destroyed 100% of T. canis and
A. suum eggs. The effect of temperature, as the main
destructive factor, as well as the changed pH, reduced
significantly the infectivity of 7. canis eggs in experi-
ments No. 2 and 3 (6 and 1%, respectively). However,
the viability of A. suum nonembryonated eggs was pre-
served for most of the experiment. This was the mani-
festation of the generally known higher tenacity of A.
suum eggs in the environment.

Comparable results were also reported by Car-
rington et al. (1990). They studied the viability of
A. suum eggs during thermophilic aerobic digestion of
municipal sludges. The eggs were killed at 55 °C in
4 hours. Our results from the experiments with munici-
pal sludge are comparable with those obtained from
studies of pig slurry digestion. During the aerobic
mesophilic digestion of pig slurry only 32% of nonem-
bryonated eggs A. suum were devitalized Juri§ etal.,,
1993).

It can be concluded from the hygienic aspects that
the common microflora of municipal sludges (bacte-
ria tested in our study) is safely devitalized by the
way of laboratory aerobic digestion. On the other
hand, the mesophilic aerobic digestion has not
proved reliable for devitalization of model parasitic
pathogens. Therefore it is very important to obstruct
the import of municipal sludges treated in this way
to agricultural areas for fertilizing purposes. Parasitic
model germs are present commonly in the municipal
sludges and they also survive there long time. They
can be the cause of atypical verminous pneumonia in
grazing animals. In addition, they also affect the
other symptoms characterized in the framework of
the complex larva migrans visceralis.
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Nejcerstvéjsi informace o ¢asopiseckych ¢lancich
poskytuje automatizovany systém

Current Contents

na disketach

Ustiedni zemédélska a lesnicka knihovna odebira asopis ,,Current Contents“ fadu
»Agriculture, Biology and Environmental Sciences” a fadu ,Life Sciences* na diske-
tach. Rada ,Agriculture, Biology and Environmental Sciences” je od roku 1994 k dispozici
i s abstrakty. Obé tyto fady vychazeji 52krat roéné a zahrnuji vSechny vyznamné &asopisy
a pokracovaci sborniky z uvedenych obord.

Ulozeni informaci z Current Contents na disketdch umoznuje nejrozmanitéjsi referencni
sluzby z prakticky nejéerstvéjsich literarnich prament, nebof baze dat je doplfiovana kazdy
tyden a neprodlené expedovédna odbératelim. V systému si Ize nejen prohliZzet jednotliva
¢isla Current Contents, ale po presném nadefinovani sledovaného profilu je mozné adresné
vyhledavat informace, tisknout je nebo kopirovat na disketu s moznosti dal§iho zpracovani
na vlastnim pocitaci. Systém umoznuje i tisk zaddanek o separat apod. Kumulované vyhle-
davani v Sesti ¢islech Current Contents najednou velice urychluje reSer$ni praci.

Pristup k informacim Current Contents je umoznén dvojim zpisobem:

1) Zakazkovy pristup — po vypInéni pfislusného zakazkového listu (objednavky) je vhodny
predevsim pro mimoprazské zajemce.
Finanéni podminky: — pouziti PC — 15 K& za kazdou zapocatou pulhodinu
— odborna obsluha — 10 K& za 10 minut prace
— vytisténi reserse — 1 K¢ za 1 stranu A4
— Zzadanky o separat — 1 K& za 1 kus
— postovné + rezijni poplatek 15 %
2) ,,Self-service* — samoobsluzné prace na osobnim poéitagi v UZLK.
Finanéni podminky jsou obdobné. Vzhledem k tomu, Ze si uzivatel zpracovava resersi
sam, je to maximalné Usporné. (Do kalkulace cen nezapocitavame cenu programu a da-
tabaze Current Contents.)

V piipadé Vaseho zajmu o tyto sluzby se obratte na adresu:

Ustiedni zemédélska a lesnicka knihovna
Dr. BartoSova

Slezska 7

120 56 Praha 2

Tel.: 02/25 75 41, |. 520, fax: 02/25 70 90

Na této adrese obdrzite blizsi informace a ziskate formulare pro objednavku zakazkové
sluzby. V pfipadé ,self-servisu” je vhodné se pfedem telefonicky objednat. V pfipadé zajmu
je mozné si objednat i pribézné sledovani profilu (cena se podle slozitosti zadani pohybuje
Ctvrtletné kolem 100 az 150 K¢).




USTREDNI ZEMEDELSKA A LESNICKA KNIHOVNA,
PRAHA 2, SLEZSKA 7

Ustfedni zem&d&lsk4 a lesnick4 knihovna v Praze (d4le jen UZLK), ktera je jednou z nejvétsich zeméd&lskych
knihoven na svété, byla zaloZzena v roce 1926. Jiz od pocitku Slo o knihovnu vefejnou. Knihovna v soucasné dobé
obsahuje vice nez jeden milion svazki knih, cestovnich zprdv, dizertaci, literatury FAO, svizanych ro¢nikd Casopist
z oblasti zeméd@lstvi, lesnictvi, veterindrni mediciny, ekologie a daliich oborli. V letosnim roce knihovna odebird
750 tituld domécich a zahraniGnich Gasopist. Informaéni prameny ziskané do fondu jsou v UZLK zpracovédvany do
systému katalogl — je budovdn jmenny katalog a pfedmétovy katalog jako zdkladni katalogy knihovny a ddle riizné
specidlni katalogy a kartotéky. PoCitkem roku 1994 pristoupila UZLK k automatizovanému zpracovani knihovniho
fondu v systému CDS/ISIS.

Pro informaci uZivateli o novych informaénich pramenech ve fondech UZLK zpracovavi a vyddva knihovna nésle-
dujicf publikace: Pfehled novinek ve fondu UZLK, Seznam asopist objednanych UZLK, Prehled reserdi a tematickych
bibliografii z oboru zemédélstvi, lesnictvi a potravindfstvi, AGROFIRM - zpravodaj o pfirtstcich firemnf literatury (je
distribuovén na disketdch).

V oblasti mezindrodni vymeény publikaci knihovna spolupracuje s 1 200 partnery ze 60 zemi svéta. Knihovna je
¢lenem IAALD - mezindrodn{ asociace zemé&délskych knihovniki. Od z4fi 1991 je ¢lenem mezindrodni sité zemédél-
skych knihoven AGLINET a od 1. 1. 1994 je depozitni knihovnou materidl FAO pro Ceskou republiku.

Knihovna poskytuje svym uZivatelim nésledujici sluzby:

Vypujcni sluzby

Vypijéni sluzby jsou poskytoviny vSem uzivatelim po zaplaceni ro¢niho registracniho poplatku. MimopraZsti
uZivatelé mohou vyuZit moZnosti meziknihovni vypijéni sluzby. Vzicné publikace a ¢asopisy se viak pujcuji pouze
prezencné.

Reprografické sluzby

Knihovna zabezpecuje pro své uZivatele zhotovovani kopii obsahli Casopisti a ndsledné kopie vybranych ¢lankl. Na
pockéni jsou zhotovovany kopie na pfani uzivatelli. Pro prazské a mimoprazské uZivatele jsou zabezpeCoviny tzv.
individudln{ reprosluzby.

Sluzby z aut tizovaného systému firemni literatury

Jsou poskytovény z databédze firemni literatury, kterd obsahuje téméf 13 000 zdznamd 1 700 firem.

Referencni sluzby

Knihovna poskytuje referencni sluzby vlastnich databazi kniZnich novinek, odebiranych asopist, reser$i a tematic-
kych bibliografif, védeckotechnickych akei, firemni literatury, videotéky, dile z databazi pfevzatych — Celostdtni evi-
dence zahrani¢nich Casopist, bibliografickych databdzi CAB a Current Contents. Cilem je podat informace ncjen
o informaénich pramenech ve fondech UZLK, ale i jiné informace zajimajici zemédélskou vefejnost.

Pajéovani videokazet

V AGROVIDEU UZLK jsou k dispozici videokazety s tematikou zem&d&lstvi, ochrany Zivotniho prostiedi a pfi-
buznych oboril. Videokazety zasili AGROVIDEO mimoprazskym zdjemcim postou.

UZzivatelim knihovny slouZi dvé studovny — v§eobecnd studovna a studovna Casopisii. Obé studovny jsou vybaveny
priruckovou literaturou. Ctendfi zde maji volny pfistup k novinkdm pfiriistkéi knihovnfho fondu UZLK.

Adresa knihovny:
Usttedni zem&d&lsk4 a lesnickd knihovna

Slezska 7
120 56 Praha 2

Vypujéni doba:
pondélf, ttery, ctvrtek: 9.00-16.30
stieda 9.00-18.00
patek 9.00-13.00
Telefonické informace:
vedouci: 252392
referenénf sluzby: 2590 96, 25 75 41/linka 520
Casopisy: 253225
vypujéni sluzby: 2575 41/linka 415
meziknihovn{ vypljéni sluzby: 25 75 41/linka 304
Fax: 2570 90

E-mail: IHOCH @uzpi.agric.cz
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POKYNY PRO AUTORY

Casopis uvefejiiuje piivodni védecké price, kratkd sdéleni
a vybérové i prehledné referdty, tzn. price, jejichZ podkladem
je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Price jsou uvefejiiovdny v esting, slovenstiné nebo
anglictiné. Rukopisy musf byt dopInény kritkym a rozsitenym
souhrnem.

Autor je plné odpovédny za piivodnost price a za jeji véc-
nou i formalni spravnost. K prici musi byt pfiloZeno prohlé-
Seni autora o tom, Ze price nebyla publikovéna jinde.

O uverejnéni price rozhoduje redakéni rada Casopisu, a to
se zietelem k lektorskym posudkim, védeckému vyznamu
a piinosu a kvalité price.

Rozsah védeckych praci nemd piesdhnout 10 stran psanych
na stroji vcetné tabulek, obrazkii a grafli. V prici je nutné po-
uZivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni diprava rukopisu m4 odpovidat stitni normé CSN
88 0220 (format A4, 30 fadek na strdanku, 60 (ihozti na Fadku,
mezi fadky dvojité mezery). Tabulky, grafy a fotografie se
doddvaji zv1ast, nepodlepuji se. Na vSechny piflohy musf byt
odkazy v textu.

Nézev préce (titul) nem4 pfesdhnout 85 hozl. Je nutné
vyvarovat se v ném obecnych ndzvid. Jsou vylouceny podtitul-
ky ¢&lankd.

Kratky souhrn (Abstrakt) je informacnim vybérem obsa-
hu a zavéru ¢lanku, nikoliv viak jeho pouhym popisem. Musi
vyjddfit vSechno podstatné, co je obsaZeno ve védecké prici,
a mé obsahovat zdkladni &iselné idaje véetné statistickych
hodnot. Nemd prekrocit rozsah 170 slov. Je tfeba, aby byl
napsan celymi vétami, nikoliv heslovité. Je uvefejiiovan a mél
by byt dodin ve stejném jazyce jako védecka price.

Rozsifeny souhrn (Abstract) je uvefejiiovin v anglicting,
mély by v ném byt v rozsahu cca 2 strojopisnych stran komen-
tovdny vysledky price a uvedeny odkazy na tabulky a obriz-
ky, popi. na nejdulezitéjsi literdrni citace. Je nutné jej (vCetné
ndzvu préce a klicovych slov) dodat v angli¢ting, popf. v ¢e§-
tiné i slovenstiné jako podklad pro preklad do anglitiny.

Uvod mi obsahovat hlavni diivody, pro¢ byla prace reali-
zovéna a velmi struénou formou m4 byt popsén stav studované
otazky.

Literarni prehled ma byt kritky, je tfeba uvddét pouze
citace majici tizky vztah k problému. Doporucuje se co nejniz-
§i pocet citovanych autoril.

Metoda se popisuje pouze tehdy, je-li piivodni, jinak posta-
Cuje citovat autora metody a uvadét jen piipadné odchylky. Ve
stejné kapitole se popisuje také pokusny materidl.

Vysledky — pfi jejich popisu se k vyjadfeni kvantitativnich
hodnot déva prednost grafim pred tabulkami. V tabulkéch je
ticba shrnout statistické hodnoceni naméfenych hodnot. Tato
¢dst by neméla obsahovat teoretické zdvéry ani dedukce, ale
pouze faktické nélezy.

Diskuse obsahuje zhodnocenf préce, diskutuje se o moZ-
nych nedostatcich a price se konfrontuje s vysledky dfive
publikovanymi (poZaduje se citovat jen ty autory, jejichZ price
maji k publikované prici bliZ§i vztah). Je pfipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura musi odpovidat stétni normé CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autori. Odkazy na
literaturu v textu uv4dgji jméno autora a rok vydani. Do se-
znamu se zafad{ jen préce citované v textu. Na price v sezna-
mu literatury mus{ byt odkaz v textu.

Na zvldstnim listé uvédi autor plné jméno (i spoluautord),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracovisté s PSC, &islo telefonu a faxu.

Pokud autor pouziva v préci zkratek jakéhokoliv druhu, je
nutné, aby byly alespoii jednou vysvétleny (vypsdny), aby se
predeslo omyliim. V ndzvu préce a v souhrnu je vhodné zkra-
tek nepouZivat.

INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications, and selec-
tively reviews, that means papers based on the study of tech-
nical literature and reviewing recent knowledge in the given
field, are published in this journal. Published papers are in
Czech, Slovak or English. Each manuscript must contain
a short and a longer summary.

The author is fully responsible for the originality of his
paper, for its subject and formal correctness. ‘The author shall
make a written declaration that his paper has not been publish-
ed in any other information source.

The board of editors of this journal will decide on paper
publication, with respect to expert opinions, scientific impor-
tance, contribution and quality of the paper.

The paper extent shall not exceed ten typescript pages, in-
cluding tables, figures and graphs.

Manuscript layout shall correspond to the State Standard
CSN 88 0220 (quarto, 30 lines per page, 60 strokes per line,
double-spaced typescript). Tables, figures and photos shall be
enclosed separately. The text must contain references to all
these annexes.

The title of the paper shall not exceed 85 strokes. It is
necessary to avoid in the title the usage of common expres-
sions. Subtitles of the papers are not allowed either.

Abstract is an information selection of the contents and
conclusions of the paper, it is not a mere description of the
paper. It must present all substantial information contained in
the paper. It shall not exceed 170 words. It shall be written in
full sentences, not in form of keynotes, and comprise base
numerical data including statistical data. It should be submitted
in English and if possible also in Czech or Slovak.

Introduction has to present the main reasons why the study
was conducted, and the circumstances of the studied problems
should be described in a very brief form.

Review of literature should be a short section, containing
only literary citations with close relation to the treated prob-
lem. It is recommended to cite the lowest possible number of
authors.

Only original method shall be described, in other cases it is
sufficient enough to cite the author of the used method and to
mention modifications of this method. This section shall also
contain a description of experimental material.

In the section Results figures and graphs should be used
rather than tables for presentation of quantitative values. A
statistical analysis of recorded values should be summarized
in tables. This section should not contain either theoretical
conclusions or deductions, but only factual data should be
presented here.

Discussion contains an evaluation of the study, potential
shortcomings are discussed, and the results of the study are
confronted with previously published results (only those aut-
hors whose studies are in closer relation with the published
paper should be cited). The sections Results and Discussion
may be presented as one section only.

The citations are arranged alphabetically according to the
surname of the first author. References in the text to these
citations comprise the author’s name and year of publication.
Only the papers cited in the text of the study shall be included
in the list of references. All citations shall be referred to in the
text of the paper.

If any abbreviation is used in the paper, it is necessary to
mention its full form at least once to avoid misunderstanding.
The abbreviations should not be used in the title of the paper
nor in the summary.

The author shall give his full name (and the names of other
collaborators), academic, scientific and pedagogic titles, full
address of his workplace and postal code.
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